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FOREWORD

This volume is one of a set of five giving key characteristics of Earth-

to-Venus trajectories during the period 1964-1970. This period is

divided into five 120-day launch intervals spaced about 19.2 months

apart. During each interval, trajectory characteristics are given for

flight times of from 70 to 220 days in 2-day steps. Thus each volume

contains 9,120 trajectories.

The applicability of these books may be extended by noting the

8-year cyclic recurrence of Earth-Venus trajectories. Thus trajectories

in 1972 are very nearly identical to 1964 trajectories; 1973 trajectories

are very nearly identical to 1965 trajectories, etc. Simply by updating

the trajectories by 8 years, the results may be reapplied.

It is intended that these books provide trajectory and guidance

analysts with data, in volume, so that they may perform preliminary

design studies, conduct investigations of the properties of ballistic inter-

planetary trajectories, and make interplanetary guidance and orbit

determination analyses. While not exact, these trajectories are suffi-

ciently accurate to be quite useful for the above purposes.

In generating such a large amount of data, it is impossible to check

the correctness of each number. Should the reader detect any errors,

the authors would appreciate being advised.

Companion volumes (Ref. 1) give the characteristics of Earth-

Mars trajectories during the period 1964-1977.
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I. INTRODUCTION

This report presents the results of extensive machine

computations of three-dimensional ballistic interplanetary

trajectories. The analytic model used to represent these

trajectories is based upon two-body, inverse-square, force

field mechanics. A brief explanation of the model is pre-
sented in Section II.

Basically, the trajectories are calculated in two distinct

parts: (1) the heliocentric transfer ellipse and (2) the

launch-planet-centered escape trajectories. Following
these trajectories, differential corrections or error coeffi-

cients and guidance and tracking parameters are given.

A. Heliocentric Conic Computation

The heliocentric trajectory is obtained by specifying

the launch date and flight time only. Given these, the

positions of the launch planet on the launch date and the

target planet on the arrival date may be obtained by

interrogating the ephemerides. By assuming the planets

to be massless, a unique heliocentric trajectory may then

be computed which passes through the centers of the

launch and target planets. Though this assumption may

at first seem gross, experience has proved it to be per-

fectly reasonable for this purpose. After the solution has

been obtained by an iterative procedure, the orbital ele-

ments, heliocentric position, and velocity vectors at launch

and arrival are computed. Other heliocentric quantities

of engineering interest are also computed.

B. Planetocentric Conic Computation

After the heliocentric orbit is obtained, the launch and

arrival hyperbolic-excess velocity vectors are computed

by subtracting the velocity vectors of the launch and tar-

get planets from the heliocentric launch and arrival veloc-

ity vectors of the probe. The launch hyperbolic-excess

vector is, in fact, the most important result of these com-

putations because it yields the energy and direction of

fire required to achieve interplanetary transfer.

Further computations are done to exhibit properties

of the near-Earth portion of the trajectories. Given the

launch hyperbolic-excess vector, a launch site (Cape

Canaveral), a launch azimuth, and certain properties of

a typical interplanetary boost vehicle, and assuming a

100-nm parking orbit, quantities such as launch time,

injection position and velocity vectors, parking orbit

coast time, and injection time are computed. In essence,

then, approximate trajectories are obtained from the

launch pad to the target. The terminal portions of the

trajectories are assumed to impact vertically on the

target planet.

C. Differential Corrections

To augment the trajectory parameters, differential cor-

rections or error coefficients relating variations in the

launch hyperbolic-excess velocity vector to variations in

target miss and flight time are computed. Actually, the
variables at launch in these coefficients are the square of

the hyperbolic-excess speed, or vis viva energy C3, and

the declination and right ascension of a unit vector S,

collinear with the outgoing asymptote of the escape

hyperbola. The target variables are the components of

the impact parameter B, defined below, and the flight
time. These coefficients are obtained by a numerical

differencing technique developed by William Kizner

of JPL.

Based upon these error coefficients, guidance and track-

ing parameters are calculated as described below.

D. Mid-Course Guidance

Interplanetary guidance is currently being accom-

plished by determining the orbit of the probe from radio

tracking data and then applying one or more impulsive

velocity corrections to null the predicted target error.

The guidance task closely parallels the trajectory prob-

lem, for it is convenient to define the following guidance

"phases":

1. Planetocentric phase, in which, after the launch

vehicle has placed the probe on its escape hyperbola,

the orbital elements of this trajectory are determined

and the hyperbolic-excess velocity is corrected to
the desired value.

2. Heliocentric phase, in which additional velocity
corrections may be made to correct any error in

orbit determination and/or maneuver execution in

phase 1.

3. Approach phase, in which the probe is in the sphere

of influence of the planet and the final vernier

corrections may be made to trim the results of

phase 2.

The preflight analysis of phase-1 guidance is primarily

concerned with the statistical problem of determining

how much propellant to carry aboard the spacecraft in

VII
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order to correct a "three-sigma" injection guidance error.

These studies are well-documented elsewhere (Ref. 2--4)

and will not be discussed here. Suffice it to say that

correcting the hyperbolic-excess velocity is a reasonably

good approximation to nulling the miss components at

the planet. Such an analysis need only be concerned with

the planetocentric phase of flight.

The analysis of the heliocentric phase is more compli-

cated, since maneuvers there depend upon errors in

applying the first midcourse maneuver (phase 1). In order

to understand the effect of phase 1 errors, or to specify a
tolerance on them, it is convenient to ask how a unit

error in hyperbolic-excess velocity maps to miss at the

target. This unit velocity error can be thought of as due

to uncertainties in phase-1 maneuver execution and orbit

determination. Conceptually, this analysis can be accom-

plished by letting a unit velocity error trace out a sphere

at the tip of the hyperbolic-excess velocity vector and

observing the semimajor and semiminor axes of the miss

ellipse at the target (only two miss components are

normally of interest). Mathematically, this is done by

simply forming a matrix of the differential corrections,

multiplying this matrix by its own transpose, diagonal-

izing the resulting symmetric matrix, and observing

that the two diagonal terms are the desired semimajor
and semiminor axes of the unit error ellipse. 1 It is easy

to show that if the coordinate system chosen to describe

the target error is co]linear with these axes, the rows

of the resulting differential correction matrix (which are

gradient vectors) are orthogonal, and their norms are the

magnitudes of the error-ellipse axes.

The approach guidance phase is not conveniently

treated with this kind of analysis, and is not discussed

further. Here, it can be assumed that the approach

maneuvers are always negligibly small.

E. Orbit Determination

A spacecraft boosted toward Mars or Venus by the

current generation of launch vehicles requires the accu-

racy obtainable using Earth-based radio guidance in order

to accomplish most planet-oriented experiments. The

steps in radio guidance are:

1. Track the transponder signal from the spacecraft

from several stations located at a spread of latitudes

to determine the orbit of the spacecraft.

'It should be apparent to readers familiar with statistical concepts
that this is equivalent to mapping a three-dimensional gaussian
distribution of velocity errors, with unit standard deviation along
each axis, to a two-dimensional gaussian distribution of position
errors at the target.

2. Calculate the velocity changes required to alter the

orbit to pass through the desired region at the target.

The maneuver is then applied with a small rocket

motor; the pointing direction and burning time (of

the velocity increment) are calculated to perfectly
correct the orbit if both the estimate of the orbit

and the application of the maneuver are without

error.

3. Track the spacecraft after the first maneuver for a
sufficient interval to form a new estimate of the

perturbed orbit.

This process of tracking and maneuvering may be

repeated several times to achieve high accuracies at the

target. There is, however, a limit to the process imposed

by our uncertainties in the actual location of the target

planet as well as the unpredictable forces acting on the

spacecraft.

For extremely high accuracy at the target planet, on-

board measurements must be used in conjunction with

the Earth-based tracking in order to further reduce the
above-mentioned uncertainties. It is not the function of

this report to discuss on-board measurement systems but

rather to describe the capabilities of current Earth-based

radio guidance techniques when applied to interplane-

tary trajectories.

An adequate description of the accuracy to which orbits

may be determined and maneuvers executed for the case

of several corrective maneuvers is beyond the scope of

this report. The results presented here may be strictly

interpreted as corresponding to the accuracy capabilities

for a single mid-course maneuver occurring anywhere

between 1 and 14 days after injection. The relative con-

tribution to the target uncertainty caused by orbit deter-

mination errors and mid-course execution errors depends

directly upon the size of the correction required on a

particular flight. For this reason, then, two error sources

are considered separately. While our results do corre-

spond to the single maneuver case, they are very valuable

in providing a general description of the way in w]_ich

these errors vary over the selected set of trajectories.
Such utilization of the results is discussed later herein.

F. Accuracy of Compufations

Extensive accuracy studies were performed to verify

the adequacy of these trajectories for preliminary design

use. Both Mars and Venus trajectories were computed on

the JPL precision-integrating trajectory program using
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initial conditions obtained from the approximate trajec-

tories contained herein. Of 56 Mars cases run, 29 missed

the target by less than 500,000 km; 16 missed by between

500,000 and 1,000,000 km; and 5 missed by between

1,000,000 and 1,500,000 km. The worst case missed by

3,500,000 km. For the flight time errors, 16 varied between

1 and 2 days; 14 varied between 2 and 3 days; and 9 were

greater than 3 days. The worst case was 7.2 days. No

systematic properties of these errors were noted except

that they appear to get worse for the higher-energy

trajectories.

For Venus, the accuracy was considerably better, aver-

aging 322,000-km miss error and 0.67-day flight time

errors. Based on these comparisons, the model used to

generate the trajectories contained herein is considered

to be adequate and the results suitable for preliminary

mission design studies. These results are very useful for

initializing the precision trajectory search program.

When used for the stated purposes, these trajectories

provide an excellent source of data obtained at consider-

ably less time and expense than precision cases.

II. ANALYTICAL MODEL FOR INTERPLANETARY TRAJECTORIES

The analytical model consists of three distinct phases

of two-body motion: (1) an escape hyperbola near the

launch planet, (2) elliptical z motion under the attraction

of the Sun, and (3) terminal hyperbolic motion near the

target planet.

A. Heliocentric Motion

Solution of the heliocentric elliptic motion is obtained

first under the following assumptions:

1. The launch and target planets move in orbits about

the Sun as given in the national ephemerides. Their

velocity components are obtained by using two-body

conic formulas, mean orbital elements, and their

tabular positions as listed in the ephemerides.

2. The launch and target planets are massless. Thus

the only force acting on the probe is that of the Sun.

3. The position of the probe at launch into the helio-
centric orbit is the center of the massless launch

planet. Its position at arrival on the heliocentric

orbit is the center of the massless target planet.

2Hyperbolic heliocentric motion is not considered herein.

Thus for solution to the heliocentric phase of motion,

the attractions of the launch and target planets are tem-

porarily disregarded. The primary result to be obtained
from the solution of the heliocentric transfer problem is

the hyperbolic-excess velocity vector relative to the launch

planet.

1. Determination of Planar Orientation

Since the launch and arrival positions of the probe
are assumed to be the centers of the launch and target

planets, they can immediately be determined, given the
launch and arrival 3 times, by consulting the ephemeris.

Further, the orientation of the heliocentric transfer plane

can immediately be found. Let RL be the Sun-launch

planet position vector at launch time TL, and let Rp be

the Sun-target planet position vector at arrival time Tp

(Fig. 1). Then, planar orientation is found from the unit

normal W to the plane as follows:

W= RL×R_ (1)
R L Rp sin

'_Or, for convenience, the launch date and flight time can be speci-
fied.

IX
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K I

__;¢_ \ PLANET

_:_:_:_:::_ .....
_ ....

.RL ANE OF I

L!UNCH-

Fig. 1. Heliocentric transfer geometry

where the angle a/is defined below. The inclination 4 i to

the ecliptic plane can be found by

cos i = W • K' (2)

where K' is a unit vector pointing in the direction of the

ecliptic north pole.

2. In-Plane Relations

The heliocentric central angle ,I, (Fig. 1) is also readily

determined by utilizing the positions of the launch and

target planets. This angle may be obtained from

cos_- RL'Rp (3)

sinx_ = sgn [(RL X Rp)- K'] (1 - cos2_I,)½ (4)

The velocity vector V of the spacecraft anywhere along

its path may be obtained from

V
v=--R- [(WXR) cosF+RsinP] (5)

Here, R is the heliocentric position vector, R = IR l,
and V is the heliocentric speed obtained from

_]( (21)_ (6)V = GM_) R a

In this report, we are interested only in transfers which have the
same rotational motion about the Sun as the planets; thus,
0 _ i _---vr/2.

and the path angle r is found from

]sin r = (1 -- e _) (2a -- R) e sin v (7)

In Eq. (6) and (7), GMs is the universal gravitational

constant times the mass of the Sun (= 2.959122083 X 10 -4

au_/day2), a and e are the semimajor axis and eccentricity

of the transfer ellipse, respectively, and v is the true

anomaly of the probe given by

a (1 - e2) - R
cos v -- eR (8)

3. Lambert's Theorem

Now there are two unknowns in Eq. (5)-(8) which pre-
vent their immediate evaluation. These two unknowns are

the semimajor axis a and the eccentricity e. The deter-

mination of these quantities is the main problem. Battin

(Re[. 5) has shown that the eccentricity is actually a func-

tion of the semimajor axis. Thus it is first necessary to

determine a. The semimajor axis is related to the time of

flight TF by Lambert's Theorem, which states: The trans-

fer time between any two points on an ellipse is a function

of the sum of the distances of each point from the focus,

the distance between the points, and the semimajor axis

of the ellipse. Functionally, the theorem is stated as

Tv = Tv (R_ + Rp, C, a) (9)

where the distance C between the launch planet at launch

time and the target planet at arrival time is shown in

Fig. 2 and is obtained from

c = IR_- R_I (lO)

Fig. 2. In-plane transfer geometry

Since the time of flight TF and the launch and arrival

positions RL and Rp are knowns, only the semimajor axis

X
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remains to be found by iterative solution of Eq. (9). After

the semimajor axis a is obtained, the heliocentric veloci-

ties of the probe at launch and arrival time VL and Vp

may be evaluated from Eq. (5) under the conditions

R----RL and R = Rp. The path angles rL, rp and true

anomalies _ vL, Vp at launch and arrival times may also be

evaluated from Eq. (8) and (7) under the same conditions.

Finally, the desired end result, the hyperbolic-excess

velocity VhL relative to the launch planet may be found

(Fig. 3) by

VhL = VL -- Vl (11)

where V1 is the velocity of the launch planet at launch
time.

Fig. 3. Determination of the hyperbolic-excess

velocity vector VhL

B. Launch Planet Escape Hyperbola

The key result from the solution of heliocentric transfer

is the hyperbolic-excess velocity vector VhL at launch. The

reason for the importance of this vector is that it tells the

direction in which the probe must be traveling relative

to the launch planet when just leaving its gravitational

influence. There are an infinite number of escape tra-

jectories (all hyperbolas) which can have the same

hyperbolic-excess velocity vector. However, only a por-

tion of these are practical for use when related to existing
launch sites and boost vehicle constraints. For example,

it would be ridiculously costly in payload-and imprac-

tical-to shoot a vehicle straight up. Criteria for selection

of a family of feasible escape trajectories are given below.

1. Assumptions

The solution of the escape phase of motion is obtained

under the following assumptions: (1) The probe is acted

on only by the gravitational force of the launch planet,

and (2) the oblateness effects of the launch planet are

neglected.

5The details of quadrant choice for these angles are found in Ref. 5.

The direction of the asymptote of the escape hyperbola

is found by normalizing the hyperbolic-excess vector VhL.

The injection energy 6 C3 of the escape hyperbola is found

by squaring the hyperbolic-excess speed, or

c3 = v_L (19.)

Thus, in contrast to the heliocentric problem, the launch

planet is now "massy," while the influence of the Sun is

neglected. However, the hyperbolic-excess velocity vec-

tors found by solving the heliocentric problem are used

as a starting point to solve the escape problem.

2. Size and Shape of the Escape Hyperbola

As previously stated, only some of the infinite number

of escape trajectories are practical Two of the practical

aspects of a set of trajectories are the sizes and shapes

of the hyperbolas.

Size is basically determined by the energy C3, which

in turn is a function of boost vehicle capability. For boost

vehicles in use (or shortly to be available) at this writing,

values of energy less than or equal to 25 km2/sec 2 are

considered reasonable. The larger the value of energy

that the booster is required to deliver, the smaller the

payload and launch period over which the vehicle may
be fired.

The shape of the hyperbola is determined by its eccen-

tricity, which is a function of both the energy and peri-

focal distance according to

Rp C3
e = 1 + -- (13)

GM

where Rp is the perifocal distance and GM is the uni-

versal gravitational constant times the mass of the launch

planet. From Eq. (13) it can be seen that for a fixed peri-
focal distance the eccentricity increases linearly with the

energy. The value of perifocal distance is not arbitrary,

but depends strongly on the boost vehicle trajectory. It

has been shown (Ref. 6) that in the great majority of

cases it is necessary and desirable to use a circular park-

ing orbit as part of the preinjection phase of the escape

trajectory. It is further an interesting fact that the altitude

of the parking orbit determines the perifocal distance.

If h is the parking orbit altitude and Ro is the launch

planet's radius, then, to an extremely close degree of

approximation,

Rp = Ro + h (14)

eC_ is actually twice the total energy per unit mass, i.e., the v/s
viva integral.

Xl
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or the perifocal distance is equal to the launch-planet-

centered radius of the parking orbit. In Ref. 6 it also has

been shown that the lowest possible parking orbit (80-100

nm) allows greatest payload capability. Thus, using

100 nm for the parking orbit altitude, a practical value

of perifocal distance is 6560 km. The perffocal distance

will vary only slightly about this value for other parking

orbit altitudes, or even for direct-ascent-type preinjection

trajectories. Therefore, both the size and shape are essen-

tially determined by the energy alone, which is found

from Eq. (12).

Given the size and shape of the escape hyperbola, its

planar orientation must be determined, and this can be

done by considering two vectors: (1) the direction of the

hyperbolic-excess vector, denoted by a unit vector S, and

(2) a unit vector R_ directed from the center of the launch

planet to the launch site. The vehicle's flight plane will

essentially be determined by these two vectors, as shown

in Fig. 4. A unit normal W to the launch-planet-centered

flight plane is determined by

n_x s
w - IR_ x s_ (15)

NORTH POLE

/

VERNAL

EQUINOX

\
\

K

I

RL

W

Fig. 4. Vehicle flight plane
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with the constraint that the Z component of W is always

positik, e.

Since R_ is a function of time, according to the rotation

rate of the launch planet, the planar orientation must

continually change. In effect, this says that the launch
azimuth is a continuous function of launch time.

A detailed description of the geometrical aspects of

the launch planet ascent trajectory is not given here but

may be found in Ref. 6.

C. Differential Corrections

The calculation of differential corrections for inter-

planetary trajectories may be accomplished in several

ways and depends on choice of independent and depend-

ent variables. In this report,, a numelical differencing

scheme is used. Basically, the independent variables-

the injection energy C3, declination os, and right ascen-

sion os of the outgoing asymptote S of the escape hyper-

bola-are varied, one at a time, to produce variations in

the dependent variables-the components of the impact

parameter B and the time-oLflight T_.

The impact parameter B is defined as a vector origi-

nating at the center of the target planet and directed per-

pendicular to the incoming asymptote of the target-

centered approach hyperbola (Fig. 5). The impact param-
eter B is resolved into two components which lie in a

PATH OF PROBE

CENTER OF
TARGET BODY S

INCOMING
ASYMPTOTE

Fig. 5. Impact parameter B

plane normal to the incoming asymptote S. The orienta-
tions of the reference axes in this plane are arbitrary, but

one is usually selected to lie in a fixed plane. Thus, define

a unit vector T, lying in the ecliptic plane according to

S×K'
T = (16)

IS×K'I

where K' is a unit normal vector to the ecliptic plane.

The remaining axis is then given by a unit vector R,

defined by

R = S × T (17)

Figure 6 illustrates the orientation of the R, S, T target
coordinates.

O T

K' TARGET

R

ECLIPTIC PLANE _

Fig. 6. The R, S, T target coordinate system

The impact parameter B lies in the R-T plane and has

miss components B.T and B-R. B'T=B'R=0

denotes vertical impact on the target. Thus, B • T, B • R,

and Tr are the three target-dependent variables. If Q_

represents a set of generalized independent variables,

such as injection position and velocity or other con-
venient variables, then the partial derivatives _B • T/_Q_,

_B" R/_Qi, _Tr/_Qi are first-order differential corrections

or error coefficients relating miss at the target and flight

time errors to the independent variables.

A convenient set of independent variables for inter-

planetary trajectories is the vis viva injection energy Ca,

the declination _'s, and the right ascension os of the

asymptote of the escape hyperbola. These variables essen-

tially describe the launch hyperbolic-excess velocity vec-
tor since

V_L = (C3) _ (cos _s cos ®8, cos cI'8 Sin O8, sin q_8) (18)

As stated above, the differential corrections are calcu-

lated by a numerical differencing method which uses

XIII
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quantities obtained from the conic trajectory. The basie

idea is to compute a varied or perturbed trajectory and

then difference it with the reference case. Let primed

quantities denote variables on the perturbed trajectory.

A small variation aVhL in the hyperbolic-excess velocity
vector is equivalent to a small variation AVL in the launch

heliocentric velocity vector. The launch heliocentric

velocity on the perturbed trajectory is, then,

V'L =VL+AVhL (19)

where

AVhL = (Ca) _ A_s [ - sin _s cos ®s, -- sin _s sin ®z, cos (I)s] ,

(C3)_ A®s [ -- cos (I)s sin ®s, cos (bs cos ®s, 0],

-- AC_
2-(C--_ [cos _s cos ®s, cos d_s sin ®s, sin _s]

where A¢s, AOs are small angular variations (0.2 deg), and

the energy variation is AC3 : 0.005 C3.

The semimajor axis a' is obtained from

a p _ /_L

2 vt_ 1% (20)
GMs

The radial rate/_L' is

_ Lht v'. RL
RL (21)

The semilatus rectum p' and eccentricity e' are

p' = (22)
GMs

e' = {1 - _
(23)\ a' /

The eccentric anomaly at launch E_ is

aL h_
sin E'L -- e' (a'GMs)_

cosE'_ =_,(1- R__)

(24)

The mean anomaly at launch M_ is obtained from

M'L = E'L -- e' sin E'_ (25)

The mean orbital rate n' is

(GMs)_
11, p _

aP3/2

The mean anomaly at the target M_ is

M_ = npT F + M'L (27)

The eccentric anomaly at the target E_ is obtained from

the expansion

E_=Ep+(1 elcosEp)AM--1I(l e'sinEp q

+ _1Lr3e' sin Eu) 2 (1--:(1 _-_os_--e' cos Ep) (e' cos Ep)qj AM 3

(28)
if

or

E_ = Ep +

cos Ep--_0

e cos Ep - 1 + _/(e cos Ep -- 1)5 + (2e sin Ep) AM

if

where

e sin Ep

cos Ep < 0

AM = M_ -- (Ep - e' sin El,)

(29)

p
The true anomalies at launch and the target v_ and vp
are found from

pt -- RL

cosv_ - (30)
e' R L

0 < vt < 7r ff h_ is positive

7r< v'L < 2rr if h_ is negative

cosE_-e'

cos_; - f--e-;_o-_;

(1 -e'2)_sinE_
sinv_= 1-e'cosE_

(31)

The heliocentric central angle _z' is

l)p L (32)

The angular momentum h' is

h' = RL × V pL (33)
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The heliocentric position vector at the target is

where

)R_ = R_ cos 4 h'RL sin_z' (34)

R; = a' (1 - e' cos E;) (35)

A vector in the direction of perihelion with magnitude e' is

V_ × h' R L
E' -- (36)

GMs RL

The heliocentric velocity at the target is

h' (R" )v; = × \ap + E' (37)

The hyperbolic-excess velocity at the target is

V_p = V; - V.: (38)

The difference between the heliocentric position vectors

on the perturbed and reference trajectories is

AR; = R; -- Rp (39)

The impact parameter B is

B -- (AR;- V_p) V_p + aR;
v_

The flight time error is

aa;. vL (40)AT_ - p2
Vhp

The partial derivatives are formed by dividing zxOs,

_s, and _C3 into the miss components B ° T, B" R, and

flight time error ATr. In addition to the component par-

tials, the quantity _B/_Qi is defined by

L\ aQ, / + (41)\ aQ_ / J

The three partials, 3B/3os, _B/O,_s, 3B/3C3, are impor-

tant measures of the error sensitivity of a trajectory.

The effect of uncertainty in the knowledge of the

astronomical unit-to-kilometer conversion factor on target

miss and flight time may be determined by the following
formulae,

from whence

and

aB'T -2C3 _B'T

aau au aCa

aB • R --2C 3 aB • R

aau au aC 3

(42)

aB 2C 3 aB
aau au aC3 (43)

aTr_-2C3 aTF (44)
aau au aC3

where au is the astronomical unit-to-kilometer conversion

factor.

The effect of solar radiation pressure acting on the

probe may also be evaluated as follows: In Eq. (19) let

AVhL = 0, but in Eq. (20), (22), (24), (26), (36), vary CMs

by adding an increment AGMs. This procedure gives rise

to a varied trajectory from which the impact parameter B

and flight time error zXTF may be obtained. The partials

_B/_GMs and _Tp/_GMs may then be calculated. Since

the acceleration caused by solar radiation pressure acts

opposite to the gravitational attraction of the Sun, radia-

tion pressure has the effect of decreasing the Sun's gravi-

tational attraction, or decreasing GMs. A decrease,
AGMs--- -2.4 X 106 km_/sec _ corresponds to the solar

radiation pressure acting on a 300-kg spacecraft having

a perfectly reflecting area of 3.6 square meters. Thus the

miss, always being a positive number, is obtained by

AB,p = 2.4 X 106 _B/_GMs, and the corresponding flight

time error is ATF,p =--2.4 X IOeOTF/bGMs, which is
sign sensitive.

D. Mid-Course Execution Accuracy

The effect of mid-course execution errors on target

accuracy can be rather simply described if it is assumed

that the guidance maneuver is made on the asymptote

of the escape hyperbola and that the velocity errors are

spherically distributed (that is, the three-dimensional

statistical distribution of velocity errors is composed of

three orthogonal, independent velocity errors, each with

the same variance). The mapping of these errors to the

target (Fig. 7) results in a three-dimensional ellipsoid of

position errors, which is the "one-sigma ellipsoid." The
semiaxes are the respective standard deviations of the

position errors. As pointed out above, this ellipsoid can be

thought of as the locus of target errors that results from

a unit velocity error at the mid-course point tracing out

a sphere.

Let the differential corrections discussed above be

expressed in matrix form as
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_2 ss • R

MAPPING BY

SPHERE OF MIDCOURSE

VELOCITY ERRORS

ELLIPSOID OF TARGET

ERRORS

Fig. 7. The mopping of mid-course execution error

K z

Now define

such that

_B. T aB. T aB. T

a(I)s aOs aC_

_B. n DB. n DB. n (45)-G.;

_DTv aTr DT__.Z,

_s aOs DC3

a Cartesian coordinate system X1, Xz, X3

_xl = VhL_%

8X_ = -- (VhLcos %) 8®s

8C3

(46)

Then a new matrix F can be formed,

F

m

DB • T DB • T DB • T

DB • R DB • R DB • R

aTv DTv DTF
"--'7--

" aX_ aX2 DX_

(47)

where

DB • T 1 DB • T

DB • T --1 DB • T

DX 2 VhLCOS(b s Do s

DB • T DB • T

a_ 3 -- 2Vhb--aC 3

DB . R 1 DB • R

D'X 1 VhL D_ s

DB.R -1 DB • R

DXz Vh_ cos ¢I's DOs

DB • R DB • R

DX3 = 2VhL--DC3

aTe 1 aTr

afq VhL a'I's

DT r -- i DTr
7

DX2 VhL COSqbs DOs

DTr DTF

DX3 - 2VhL--DC_

(48)
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Let the spherical distribution of midcourse velocity

errors be described in the X1, X2, X3 system as

(49)

where cr_ will be taken equal to 0.1 meters/sec. The

resultant one-sigma ellipsoid of target errors is described

by the quadratic form,

where

and

aM A -a aM r = 1 (50)

A = _r2vFF r =
I An )ix2 )%31

)'22 X23

symmetric X3_

(51)

aM = (aB. T, 8B. R, aTe)

The elements of the A matrix are:

, p.Ty
x,, = o¢Lc_\ a¢,_I + c3eos__,,\%_T/

pB. 1+ 4C3 \ _C 3 /

x,_,= o¢Lc, \ a,_, / \ acs / c, cos,¢,,\ ao, /

_B • T

_.,_=ovL_ k-_-) ,,,_._/+

/_B" T\ (_,,ll

1 (_B. T_ (_Tr_
c_ eos__,_\ _e._ / \f_,_/

2F 1 /aB'R'_ 2 1 (aB'R'_ 2
_'";= ""L_k,-_-_} +c_eo;_,,,_,,ao_/

x_, = ,,-_LC3 k _% / \_%1 +

+ 4c_\-T6T/\_cJI

C3cos=_,s\_/\ _e,_,/

(52)

The quantities in the A matrix can be interpreted as

standard deviations (sigmas) and correlation coefficients

(rhos) according to

"r = (X..)_

o-. = (X==)_

o-,.,= (X_,)_

,_,12

PRT -- ()kl 1 /_22)_

PTF = (_'11 _'33) x_

)k23

Then the A matrix becomes

F

Lsymmetric

(53)

PRF {rR @F (54)

It is often of interest when describing only miss com-

ponents to consider •

,,-_= (,4 + ,4) _ (55)

and to diagonalize the upper 2 × 2 portion of the A (the

miss component elements) to get

A* = LAL r = a._ p_ a2 a3

symmetric a_

where the matrix L is given by

(56)
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L

cos/9 sin 0 0

--sin 0 cos 0 0

0 0 1

(57)

The angle 0 is positive when turned counterclockwise

from the T axis, and has been chosen such that _1 _-z.

This is accomplished by

1 11- 2pnr -]

0=2tan-t() (--_-n ----_r-rar _rR)J

(58)

where 0 is in first quadrant if pRr is positive and 0 is in

second quadrant if pRr is negative. Notice that aa -- crF.

The two-dimensional error ellipse described by aa, crz,

and 0 is the projection of all points of the three-

dimensional ellipsoid of position errors (discussed in Sec-

tion IIE) onto the T-R plane, as shown in Fig. 8.

B.Tr

Fig. 8. Projection of three-dimensional error ellipsoid

on the T-R plane

E. Orbit Determination Accuracy

In this section the analytic model used for describing

orbit determination accuracy (tracking error) for inter-

planetary trajectories is discussed, and the factors upon

which the tracking error depends are reviewed. The dom-

inant error sources are defined for the easterly launchings

from Cape Canaveral using tracking coverage supplied

by NASA's Deep Space Instrumentation Facility (DSIF).

Probable generalization to other situations is suggested.

Finally, the method of describing target errors is pre-

sented along with all formulae relating the tracking

errors to the target error parameters chosen.

1. Method of Describing Orbit Determination Accuracy

As discussed in Section IID, the uncertainties in our

knowledge of an interplanetary trajectory are well de-
scribed in terms of the direction and magnitude of the

geocentric hyperbolic-excess velocity vector, VhL. Fig-

ure 9 defines the right-handed Cartesian coordinate sys-

tem we have adopted for describing uncertainties in VhL.

The X3 axis is along VhL; the X1 axis is in the direction of

a positive differential change in asymptote declination

q,._; and the X2 axis completes the system.

NORTH POLE

XU

," 1

z\\\\q

VERNAL EQUINOX q_

v

Fig. 9. Orientation of the Xi Cartesian coordinate system

to describe uncertainties in the hyperbolic-excess

velocity vector V_L

Let X represent the vector of velocity errors in the Xi

system just described; J[ -- (_(1, 8X_, _X3) r, where T indi-

cates the transpose. The average of any function of X,

[ (X), over an ensemble of randomly generated tracking

runs may assist in describing our statistical knowledge
of X based on tracking noise, station location, and physi-

cal constant uncertainties. The ensemble average is

usually written E[ (X) or as f (X). When X has a Gaussian

(normal) probability density function, the distribution

can be d escribed_ completely by specifying EX and

E [(X- X)(X- X)r], tile mean and covariance of X,

respectively.

When all parameters influencing our knowledge of
have been considered, EX should be zero and then the

description of our uncertainties in X can be adequately

given by Covar X, defined above. For convenience, the

symbol A_, for Covar X, is introduced.

A_=CovarX=E (X-X) (X-X) r (59)

XVlII
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Note that

o • • •

Ai: = _:¢_8:¢1_ _:_8:_2_ _3 (60)

is a 3 × 3 real symmetric matrix. The diagonal terms are

the variances of the three components, and the off-

diagonal terms measure the correlation between the three

components.

Before describing how A_( has been "mapped" into

target error uncertainties, a discussion is given of the

dependence of A_ upon the relevant factors describing

near-Earth tracking as well as the typical errors assumed

in preparing the estimates given in this report.

2. Accuracy of Near-Earth Tracking

By expressing the accuracy of near-Earth tracking in
terms of X and its associated covariance A:_, the depend-

ence upon almost all trajectory parameters has been

eliminated. The remaining relevant trajectory parameters
are listed in Table 1.

Table 1. Trajectory parameters influencing

tracking accuracy

1. Launch site

2. Launch azimuth _L .............. Depends on launch time.

3. Injection region ................. Depends on time in parking orbit;

short or long coast less than i

revolution is current practice.

4. Declination of VhL, _S ........... Depends on target position at

arrival date and injection

energy, Ca.

5. Magnitude of Vhz, = VhL = (Ca) 1"_

Note the limited number of trajectory parameters on

which A_ depends. Table 2 summarizes the key tracking

station parameters which influence accuracy in the geo-

centric tracking phase.

The first three factors listed in Table 2 define the

tracking configuration, whereas the last three are station

performance factors. Usually, tracking accuracy studies

are carried out with the tracking configuration relatively

fixed, and the influence of the station performance factors
are determined.

The final source of tracking error is uncertainty in phys-
ical constants. The influence of GM-Earth errors is some-

what smaller than the above-mentioned errors and should

be reduced to negligible contribution in the next two

years. Sections IIC and IIIC describe how the uncertainty

in the astronomical unit affects the target error; this error

Table 2. Tracking station parameters influencing
tracking accuracy

1. Station locations .............. A spread of latitudes is very
desirable.

2. Total tracking time

3. Tracking data types ........... Range R, range rate R, and angles

are most commonly taken.

4. Delay in acquiring first data... Delay is measured from the injection

region as well as station acqui-

sition delays.

5. Tracking data accuracies ....... Expressed in terms of equivalent

uncorrelated noise at a given

sampling rate.

6. Uncertainty in tracking ........ Important when high data accuracies

station locations are available. Longitude errors

usually are most important.

can be important for very long flights, but should also be

reduced to a negligible contribution in the next two years.

Errors in the target's mass cause minor variations in flight

time TF and negligible effect on B. The last important

target error source currently recognized is the uncertainty
in the effect of the standard solar radiation pressure on

spacecraft trajectory. The source of uncertainty is that

effective reflecting area (largely solar panels) is not per-

fectly known. Techniques for the accurate measurement

of this quantity are currently under development. Our
studies show that unless this error is held below 5% it will

be the dominant error source on many of our flights.
Sections IIC and IIIC describe the calculation of the

standard solar radiation pressure on a typical spacecraft
deriving electrical power from the Sun.

The tracking accuracies reported here are representa-

tive of those available from tracking with the DSIF
stations in South Africa, Australia, and the United States.

Launch azimuths between 90 and 114 deg east of north
were considered. Data accuracies of 0.02 m/sec in/_ and

0.05 deg in angle sampled every 10 minutes were

assumed; no range measurements were assumed. Station
location errors were assumed to be uncorrelated with

standard deviations of 0.001 deg in latitude, 0.0005 deg

in longitude, and 30 meters in radius. Each station was

allowed 10 minutes to acquire the spacecraft transponder,

and tracking was simulated in the first 24 hours so that at

least one pass was available to each station. The transfer

of transmitting assignment from one station to another

(simultaneous transmission was not allowed) followed a

pattern which has been found to be near-optimum.

The A_ matrix used in these calculations was assumed

to be independent of the trajectory parameters listed in

Table 1. This approximation is good for the range of

energies and asymptotic declinations considered to be

XlX
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most feasible. In the future these approximations will be

refined as necessary. The A_ used for orbit determination

accuracy in this report is given in Section IIIE. The target

accuracies calculated here are typical for any reasonable

multistation tracking configuration, with the data types

and accuracies corresponding to this conservative repre-

sentation of DSIF capabilities.

3. Calculation of Target Errors

The representation of tracking accuracy in the geocen-

tric phase in terms of A_, the covariance of the VhL in a

particular rectangular coordinate system, was developed

earlier in this section. In order to express the effect of

these uncertainties in VhL in terms of target error, two

steps must be performed. First, a set of coordinates M1 at

the target planet for expressing the errors (Ma cannot

exceed 3 dimensions) must be chosen. (A convenient set

with desirable linearity properties is the T-R-S. system
defined previously.) The matrix U,, which maps X to the
desired M1, is then determined.

MI=UI_(= 8B"

8S

(61)

The covariance of M1 is given by

Covar [M1] = M,M_" = U1A_UT1 ---- AM, (62)

The determination of UI for the coordinates chosen

follows the lines of Section IID. It is presumed that the

K-matrix is given, where

g _-

m

OB • T OB • T OB • T

a'_z O®,_ OC3

OB • R OB• R OB. R

O'_s O®s OC3

OTF aTF _Tp

acI)z a0s aC3
m m

(45)

By postmultiplying K by

A

p

1

VhL

0
m

O

-1

VhL COS (15 8

0 2VhL

(63)

the F matrix is obtained.

F = KA (47)

The F matrix must now be adjusted to transform into the

T-R-S coordinates used for M1. This transformation B

is simply

1 0 0 1
B= 0 1 0 (64)

0 O --Vhv

since _S = --Vhv$TL. Thus our U, matrix is given by

UI = B (KA) = BF (65)

Now the mapping given in Eq. (62) to obtain AM, is
applied. Since all of the coordinates of M1 have the same

dimensions (length squared), the one-sigma ellipsoid de-

scribed by the quadratic form

8M1 3__, _M_r = 1 (66)

has physical significance. The three principal axes of this

ellipsoid are the square roots of the 3-eigenvalues of

the AM, matrix. The formulas used are standard and are

not reproduced here. The projection of the three-

dimensional ellipsoid on to the T-R plane is an ellipse.
Its major and minor semlaxes and orientation of the

major axis are calculated by the same procedure used

in Section IID. It is often convenient to write AM, in an
alternate form:

,r 1(r_, pRrqr(rR pvsqraz

AM,-- lp_r _ pe_,_ (67)

LOr_r PRS_R _ J

It can be seen that AM, iS completely described by at, an,

as, prs, pRs, pr_, because of its symmetry.
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III. EXPLANATION OF TRAJECTORY TABLES

Tabular listings of pertinent quantities of the helio-

centric and planetocentric trajectories, differential cor-

rections, guidance, and orbit determination parameters

are given at 1-day launch date intervals and 2-day flight

time intervals over the selected launch period. The launch

period is selected to encompass the minimum energy

transfer dates obtained from Ref. 7 and 8. A summary

of the characteristics of these trajectories is given in
Ref. 7.

Each trajectory begins with a header giving launch

date, flight time (in days), and arrival date. All the helio-

centric transfer trajectories are calculate.d assuming launch
into the heliocentric orbit at 0 hours of the launch date

and arrival at 0 hours of the arrival date. Later, however,

when the launch-planet ascent trajectories are computed,

the actual launch times during the launch day for each

launch azimuth are given.

Each page lists four trajectories, each of which is

divided into five basic print groups: HELIOCENTRIC
CONIC, PLANETOCENTRIC CONIC, DIFFEREN-

TIAL CORRECTIONS, MID-COURSE EXECUTION
ACCURACY, and ORBIT DETERMINATION ACCU-

RACY. Each quantity is assigned an identifying alpha-

betic symbol of no more than three letters. The definitions

of the symbols and quantities they represent are given

below. All pertinent quantities are referenced to the

mean equinox and equator, or ecliptic, of Munch date.

A. Heliocentric Conic Group

The HELIOCENTRIC CONIC group gives the char-

acteristics of the heliocentric transfer ellipse, such as the

position and velocity vectors at launch and arrival, some

orbital elements, and other quantities of engineering inter-

est. The printout array is as follows:

HELIOCENTRIC CONIC DISTANCE

RL LAL LOL VL GAL AZL HCA SMA ECC INC V1

RP LAP LOP VP GAP AZP TAL TAP RCA APO V2

RCGL GP ZAL ZAP ETSZAE ETEZAC ETCCLP

After the words HELIOCENTRIC CONIC, the helio-

centric arc DISTANCE traveled by the spacecraft from

launch to arrival is printed. The quantities are defined

as follows (all angles are in deg; distances are in millions

of km; speeds are in km/sec):

Line 1

RL, RL = IRLI

LAL, flL

LOL, AL

VL, VL= I VLI

GAL, 1%

AZL, EL

HCA, az

SMA, a

the heliocentric radius of the launch

planet at 0 hours of the launch date.

the celestial latitude of the launch

planet at 0 hours of the launch date.

the celestial longitude of the launch

planet at 0 hours of the launch date.

the heliocentric speed of the probe at
0 hours of the launch date.

the path angle of the probe at 0 hours

of the launch date, i.e., the comple-

ment of the angle between the posi-

tion and velocity vectors, RL and VL,

defined by

sin PL RL " VL 7r L -_ _"
- RLVL - T--rL---2

the azimuth angle of the probe at 0
hours of the launch date, i.e., the

angle, measured in a plane perpendic-
ular to the radius vector RL, between

the projection of the ecliptic north and

the projection of the velocity vector

VL on the plane perpendicular to RL,

defined by

VL • V z
=. 0 _ 2_r ____2_rcos _.L VL cos FL

(RL × VL)" _gl

sin _L - IRL X VLi

where _z = (K' - R_ sin ilL) sec PL,

where the superscript i denotes a unit
vector.

the heliocentric central angle, or angle

between the position vector RL, of the

launch planet at 0 hours of the launch

date and the position vector Rp, of the

target planet at 0 hours of the arrival

date. This angle is defined by Eq. (3)

and (4) and illustrated in Fig. 1.

the semimajor axis of the heliocentric

transfer ellipse.

xx[
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ECC, e

INC, i

V1, V_ = V_

Line 2

RP, Rp = Rp

AZP, 2 v

TAL, vL

TAP, v v

RCA, RCA

APO, RA

V2, V_ = [ V2

Line 3

RC, Rc

the eccentricity of the heliocentric

transfer ellipse.

the inclination of the heliocentric

transfer ellipse.

the heliocentric speed of the launch

planet at 0 hours of the launch date.

the heliocentric radius of the target

planet at 0 hours of the arrival date.

the celestial latitude of the target

planet at 0 hours of the arrival date.

the celestial longitude of the target

planet at 0 hours of the arrival date.

the heliocentric speed of the probe at
0 hours of the arrival date.

the path angle of the probe at 0 hours
of the arrival date, defined the same

as PL except that Rp and Vp are sub-
stituted for RL and VL.

the azimuth angle of the probe at 0

hours of the arrival date, defined the

same as EL except that Rp and Vp are
substituted for RL and VL.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the launch date.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the arrival date.

the perihelion distance of the helio-

centric transfer ellipse. This distance

is printed even though the probe may

not transit perihelion.

the aphelion distance of the heliocen-

tric transfer ellipse. This distance is

printed even though the probe may
not transit aphelion.

the heliocentric speed of the target

planet at 0 hours of the arrival date.

the communication distance, or dis-

tance between the launch and target

planets at 0 hours of the arrival date.

GL, 7L the angle between the launch hyper-

bolic-excess velocity vector VhL and its

projection on the orbital plane of the

launch planet, defined by

W 1 * VhL 71" 7T

sin 7L v_rhL 2 -- )'L -- 2

where Wl is a unit normal to the

launch planet's orbital plane. This

angle is useful in describing the direc-

tion in which the probe leaves the

launch planet.

GP, ev the angle between the incoming

arrival hyperbolic-excess velocity vec-

tor Vhp, and its projection on the target

planet's orbital plane, defined by

W 2 * Vhp 7r 7r

sin _v -- Vhv " 2 J Tv_:

where Wz is a unit normal to the target

planet's orbital plane. This angle is

useful in determining whether the

probe is approaching from above or

below the target planet. If _'v is posi-

tive, the probe approaches from below

-if negative, from above.

ZAL, _L the angle between the outgoing launch

asymptote (or hyperbolic-excess veloc-

ity vector) and the launch heliocentric

radius vector RL at launch time. This

is the Sun-launch-planet-probe angle

and is a good approximation to the

launch-planet-probe-Sun angle as the

probe leaves the launch planet. It is an

important quantity in the design of

attitude control systems which use the

Sun and launch planet as optical ref-

erences. The quantity _L is defined as
follows:

cos _ VhL RL 0 -- _L/- 7r
VhL

The next six quantities, all angles, have the same gen-

eral definition. They are important in the design of the

near-target trajectory and are used in determining the

aiming point for interplanetary flyby trajectories. Con-

sider the target-centered geometry of Fig. 10.
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s

CENTER OF l _8 .,,_NB

TARGET"__I__'

_O__ _

T

Fig. 10. Generalized geometry for aiming point angles

In this diagram, the reference coordinate system is the

same target R, S, T system defined in Section IIC. A unit

vector N8 (subscript B for body) is directed from the tar-

get center to another celestial body. The angular quantity

_8 is the angle subtended at the target center between

the incoming asymptote S and the target-celestial body

line Ns. Thus

cos(,--S.Nn-
Vhp ° N B

Vhp

O_n_Tr

since

Vh 0
S =_

Vhp

The angle ?B is the supplement of the angle between the T

direction and the projection of N8 on the R- T plane,

defined by

-R • NB

sin_,-- sin(B 0_8 _2rr

-T • Nn

cos _7, -- sin ,_,

These quantities are computed for three celestial bodies:

the Sun ((s and v_), the Earth ((_ and _?E), and the star

Canopus (._c and vc). Thus,

ZAP, (_ (or (p) the Sun-target-probe angle. Actually,

this angle should be symbolized ZAS,
but, for historical reasons, is not. This

angle is useful in that it indicates the

direction of the probe's approach to

ETE, VE

ZAC, _c

ETC, _c

CLP, ap

the target. If (s < _'/2, the probe

approaches from the target planet's

dark side. If (s > ¢r/2, it approaches

from the light side.

defined as above.

the Earth-target-probe angle. This

angle is useful in locating the Earth

as the probe approaches the target.

defined as above.

the Canopus-target-probe angle.

defined as above.

the angle between the projection of

the incoming asymptote S on the tar-

get planet's orbital plane and the

target-Sun line at arrival time, defined

by

COSO'p = --R1 °Spr --Tt-----Orp_ 7rP

sin %= --S w.(w z)< R_)

where Spr is the projection of S on the

target's orbital plane given by

S - W_ (S - W_)

S_r- IS -- w_ (s.w_)l

Recall that W2 is the unit normal vec-

tor to the target's orbital plane. This

angle is illustrated in Fig. 11.

w2

CENTER OF l

,,
TO __ _.... I

SUN / _P _"J

$Pr

- R Ip

Fig. 1 1. Definition of O-pand yp
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B. Planefocentric Conic Group

The second group, PLANETOCENTRIC CONIC,

gives the characteristics of primarily the launch-planet

ascent trajectories, but also includes the hyperbolic-excess

vector at the target. Injection conditions are given for

three launch azimuths, assuming both short and long

parking orbits. As explained in Ref. 6, there may be two

launch times per day for each launch azimuth, resulting

in a short and long parking orbit. The injection condi-

tions for each set are given in geocentric space-fixed

spherical coordinates and, by assuming a 100-nm parking

orbit altitude and typical boost vehicle trajectory char-

acteristics, the longitude of iniection is calculated, along

with the latitude and longitude of ignition of final burn

out of the parking orbit.

A special case may arise when the declination of the

outgoing asymptote of the escape hyperbola is greater

than the launch site latitude (Cape Canaveral). In this

case, owing to geometrical restrictions, it may not be

possible to fire in a symmetrical band of azimuths about

due east, as explained in Ref. 6. This band of restricted

azimuths may eliminate part or all of the selected launch

azimuths, 90, 100, and 110 deg. When this happens,

only those trajectories with permissible azimuths are

printed, in addition to the limiting azimuths, or the most

northerly and southerly azimuths, that are possible.

The ascent trajectory profile is as shown in Fig. 12. Its
characteristics are defined as follows:

4)L the longitude of the launch site.

0L the latitude of the launch site.

The values of these quantities for all trajectories con-
tained herein are:

eP1= 17deg

tl = 500 sec

,I)5 = 8 deg

t2 = 100 sec

k4 -- 14.689 sec/deg

vl -- 3.7 deg

Rp ---- 6560 km

4)L = 28.317 deg

0L = 279.457 deg

An inherent assumption here is that these quantities

are relatively invariant with injection energy. This is a

reasonable assumption and will affect the injection coordi-

nates only slightly.

_I,_ the arc subtended at Earth's center during ascent

from launch into parking orbit.

tl the time from launch to parking-orbit injection.

¢2 the arc subtended at Earth's center during final

burn out of the parking orbit, to injection.

t_ thetime of finalburn.

k4 the inverse parking orbital rate, equal to 1/(i,,..

vl the true anomaly in the hyperbolic orbit at

injection.

Rp the perifocal distance of the escape hyperbola,

taken equal to the Earth-centered radius of the

parking orbit.

INIuTIRANLING_ _-FINAcoASTING _- L BURNING

Fig. 12. Ascent trajectory profile

The print array for the PLANETOCENTRIC CONIC

group is:

c3 VHL DLA RAL RAD VEL PTH VHP DPA RAP ECC
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
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The quantities are defined as follows (all angles are in

deg; distances are in km; speeds are in km/sec, launch-

injection (L-I)time and parking orbit coast time (PO CST

TIM) are in sec; launch time and injection time are in

hr, min, and sec, GMT):

Line 1

C3, C3

VHL, VhL

DLA, ,I,_

RAL, Os

RAD, a = Ial

WEE,V= IVl

PTH, r

VHP, Vhp

DPA, Csv

RAP, O8p

ECC, e

the vis viva integral (Moulton),

or twice the total energy per unit

mass, expressed in km2/sec z and

defined by C3 = VZnL.

the launch hyperbolic-excess

speed.

the declination of the outgoing

asymptote of the escape hyper-

bola defined in Eq. (18).

the right ascension of the out-

going asymptote of the escape

hyperbola defined in Eq. (18).

the launch-planet-centered injec-
tion radius.

the inertial injection speed.

the injection path angle defined

by

V'R 7r _ r __._sin r ....
VR 2 2

the hyperbolic-excess speed at

the target.

the declination of the incoming

asymptote at the target. The ref-

erence coordinate system here is

vernal equinox, Earth equatorial,
mean of launch date

the right ascension of the incom-

ing asymptote at the target. Same

reference coordinates as for cI,sp.

the eccentricity of the escape

hyperbola.

Line 2

LNCH AZMTH, EL

LNCH TIME, TL

the launch azimuth measured in

a plane tangent to the surface of

the launch planet at the launch

site, positive east of true north.

the launch time. For the range of

launch azimuths given herein,

launch time may cross 0 hours,

L-I TIME, tLX

INJ LAW, ,/,

INJ LONG, 0

INJ RT ASC, o

INJ AZMTH, x

INJ TIME, TI

PO CST TIM, tc

or midnight. In this case, the

launch date may be advanced to

the following day for times after

midnight, or it may be retarded

to the previous day for times

before midnight, whichever the
reader wishes.

the launch-to-injection time.

the injection latitude (or declina-

tion cI,).

the injection longitude, measured

positive east of Greenwich, 0
0 _27r.

the injection right ascension.

the injection azimuth, or angle

between the projection of the

velocity vector V, on the local

horizontal plane and the projec-
tion of true north on this plane,

measured positive east of true
north.

the injection time. The same

comment applies to this quantity

regarding launch date as applied
to the launch time. However,

both times must be consistent.

For example, if launch time is

on the previous day, injection

time may fall on the launch date

shown, or it may be on the fol-

lowing day.

the coast time in the parking

orbit, in sec.

the latitude of the start of final

burn out of the parking orbit.

the longitude of the start of final

burn out of the parking orbit,

0_O2_2rr.

The quantities TI, R, _I,, O, V, r, E form a consistent set

of injection conditions; i.e., they are the time and the

space-fixed spherical coordinates which can be used to

initialize an integrating trajectory program.

C. Differential Corrections Group

The DIFFERENTIAL CORRECTIONS group is com-

prised of sixteen error coefficients relating variations in
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injection energy C3, declination cI,s, and right ascension

os, of the outgoing asymptote of the escape hyperbola,

the astronomical unit, and solar radiation pressure to

variations in the miss components B- T, B • R, and the

flight time. These coefficients are very useful in gaging

the error sensitivity of an interplanetary trajectory. The

printout array for this group is as follows:

DIFFERENTIAL CORRECTIONS

TDE TRA TC3 BAU

RDE RRA RC3 FAU

FDE FRA FC3 BSP

BDE BRA BC3 "FSP

The symbols are defined as follows:

Line 1

_B .T
TDE,

_s

_B. T
TRA,

_Os

_B'T
TC3,

_C3

_B
BAU,

_au

the partial derivative of the T component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote _s, in megakilometers/deg.

the partial derivative of the T component

of the impact parameter B, with respect

to the right ascension of the launch escape

asymptote ®s, in megakilometers/deg.

-- the partial derivative of the T component

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2/see 2.

the partial derivative of the magnitude

of the impact parameter B, with respect
to the astronomical unit-to-kilometer con-

version factor. This derivative is dimen-

sionless and indicates the target miss

caused by an uncertainty in the value of
the astronomical unit.

Line 2

_B • R
RDE,

_B.R

RRA, _Os

the partial derivative of the R component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote cI,s, in megakilometers/deg.

the partial derivative of the R component

of the impact parameter B, with respect

to the fight ascension of the launch

_B'R
RC3,

_C_

Line 3

3T..._£FDE,
_,I,s

BSP, AB,p

Line 4

3B
BDE,

3eps

_B
BRA,

_B
BC3,

_C3

FSP, ATr,p

escape asymptote Os, in megakilom-

eters/deg.

the partial derivative of the R component

of the impact parameter B, with respect

to the injection energy C3, in megakilom-

eters/km2/sec z.

the partial derivative of the flight time

Tv, with respect to the astronomical unit-
to-kilometer conversion factor. This deriv-

ative has dimensions of sec/km and

indicates the error in flight time caused

by an uncertainty in the value of the
astronomical unit.

the partial derivative of flight time Tr,

with respect to the declination of the

launch escape asymptote cI,s, in days/deg.

the partial derivative of flight time Tv,

with respect to the right ascension of the

launch escape asymptote ®s, in days/deg.

the partial derivative of flight time T_,,

with respect to the injection energy C3,
in days/km=/seC.

the target miss (in km) caused by solar

radiation pressure acting on a 300-kg

spacecraft having an effective perfectly

reflecting area of 3.6 square meters.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the declination of the launch escape

asymptote cI,s, in megakilometers/deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the right ascension of the launch

escape asymptote os, in megakilometers/

deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2/sec _.

the flight time error (in see) caused by

solar radiation pressure acting on a

300-kg spacecraft having an effective per-

fectly reflecting area of 3.6 square meters.
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D. Mid-Course Execution Accuracy Group

The MID-COURSE EXECUTION ACCURACY group

gives the parameters of the "one-sigma" three-dimensional

ellipsoid of target errors, resulting from a spherically

distributed mid-course guidance execution error with

ov equal to 0.1 m/sec (see Eq. 49). It is assumed here that

a single mid-course guidance maneuver is applied dur-

ing the time the spacecraft is essentially traveling radially

outward from the launch planet. This time is approxi-

mately from several hours to several days after launch

and is a practical period in which to perform a mid-course

maneuver. These quantities are quoted in the useful R,
S, T coordinate system discussed above.

The print array for this group is:

MID-COURSE EXECUTION ACCURACY

SGT SGR SG3

RRT RRF RTF

SGB R23 R13

SG1 SG2 THA

The quantities are defined as follows:

Line 1

SGT, aT

SGR, oR

SG3, o:_

the standard deviation of position errors

along the T axis, in km.

the standard deviation of position errors

along the R axis, in km.

the standard deviation of flight time errors,
in sec.

Line 2

RRT, pRT

RRF, pRF

RTF, pTF

the linear correlation coefficient relating

position errors in the R and T directions

(dimensionless).

the linear correlation coefficient relating

position errors in the R direction and flight-

time errors (dimensionless).

the linear correlation coefficient relating

position errors in the T direction and flight-

time errors (dimensionless).

Line 3

SGB, OB the square root of the sum of the squares of
OR and or.

1{23, p23

R13, p13

the linear correlation coefficient of o2 and

{11"3 (= OF). The same remarks apply to this

number as to px3, except that the o2 direc-

tion replaces the ox direction.

the linear correlation coefficient relating

ol and o3 (= or). This number statistically
relates position errors in the ol direction to

flight time errors. If p13 -- 1, then a position

error in the al direction will always be

accompanied by a flight-time error which

is linearly related to that position error;

p_3 is dimensionless.

Line 4

SG1, ol

SG2, o2

THA, 0

the semimajor axis of the error ellipse

formed by projecting the three-dimensional

error ellipsoid onto the T-R plane (Fig. 8),
inkm.

the semiminor axis of this error ellipse (Fig.
8), in km.

the angle between the T axis and the direc-
tion of the ol axis, measured in the T-R

plane as shown in Fig. 8, in deg.

E. Orbit Determination Accuracy Group

The ORBIT DETERMINATION ACCURACY group
is comprised of 12 numbers which describe the uncer-

tainty in target coordinates due to tracking errors

described in Section IIE. The printout array for this
group is as follows:

ORBIT DETERMINATION ACCURACY

ST SR SS

CRT CRS CST

LSA MSA SSA

EL1 EL2 ALF

The first two lines describe the covariance of M1 by the

method described in Section IIE (Eq. 67):

say o R

SS_ off:

the standard deviation of errors in the

coordinate B • T, in km.

the standard deviation of errors in the

coordinate B • R, in km.

the standard deviation of errors in S,
in km.
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Line 2

CRT, per the linear correlation coefficient relating

errors in B" R to errors in B" T, dimen-

sionless.

the linear correlation coefficient relating

errors in B • R to errors in S, dimensionless.

the linear correlation coefficient relating

errors in B • T to errors in S, dimensionless.

The third line contains the three semiaxes of the one-

sigma position ellipsoid described by MIA-1M r = 1.

Line 3

LSA, the largest semiaxis of the position ellip-

soid, in km. (emax is the largest eigenvalue

of AM,, in km2.)

MSA, _ the middle semiaxis of the position ellip-

soid, in km. (emid is the second-largest, or

middle, eigenvalue of AM,, in kmz.)

SSA, _ the smallest semiaxis of the position ellip-

soid, in km. (e,,i, is the smallest eigenvalue

of AM, , in km2.)

The fourth line describes the projection of the above

position ellipsoid on the T-R plane. This projection is an

ellipse with major and minor semiaxes and orientation as
described below:

Line 4

EL1 the major semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

EL2 the minor semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

ALF, a the angle measured counterclockwise from

the T-axis to the major semiaxis direction,

in deg (0 _ a _" 180 deg).

The A_ matrix used in generating the results for this

report is

00× 0,o o 0 ) (kmyA_ = 0 9 X 10-1° 0
0 0 .09 X 10 -1° \S_C]

In all cases LSA > > SSA, so that the information con-

tained in lines 3 and 4 of the printout is very useful

in visualizing the error ellipsoid. The general shape

of the ellipsoid is a thin elliptical "pancake." When

MSA < < LSA, the "pancake" degenerates to approach

a pencil shape. By inspecting the "shadow" of the pancake

or pencil shape on the T-R plane, its orientation may be
visualized.

If it is desired to estimate the flight time Tr, this can

easily be done by the relation

1
(7 F _ _ 17/_

vhp

The correlation coefficients between TF and B" T are

those given by CST; those between TF and B • R are

given by CRS.

IV. CONSTANTS

Constants used in trajectory calclalations at the Jet

Propulsion Laboratory are given in Ref. 9. For purposes
of ready reference those constants used in the calcula-

tions contained herein are given below.

Gravitational Constants

1: Sun

GM s = 2.959122083 )< 10 -4 au3/day z

2. Earth

GM_ = 3.986032 X 105 km3/sec z

Astronomical Unit-to-Kilometer Conversion

Factor
1 au = 149.599 X 106 km

Earth's Rotation Rate

_o_= 4.1780742 X 10 -3 deg/sec
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Earth-Venus Trajectories, 1970

Launch date interval: August 1 to September 9, 1970

This data presentation has been photographically reproduced (enlarged 10½

times) from microfilm generated by computer magnetic tape.
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LAUNCH CATE AUG I 1970

HELIOCENTRIC CONIC

RL 151 .84 LAL -.00

RP 10fl. 72 LAP -3,33

RC 58.638 GL -6.75

PLAN_ T(XENTRI C CONIC

C3 142.474 VHL 11.936
LNCH ATMTH LNCH TINE

90.00 10 53 46

90.00 13 52 32

100.00 II 45 4

1OO.00 15 43 55

110.00 12 1 55
110.00 1 ? 43 33

FLIGHT TINE 70.00 ARRIVAL CATE

O I STANCE 141.61`4

LOL 30H.34 VL 18.707 GAL 1;3.12 A;rL 94.40 HCA 49.22 SNA 94.93 ECC .62272 INC 4.41_13 Vl 29.341

LOP 357.4,4 VP 32.302 GAP -37.74 ATP 92.88 TAL 172.41 TAP 221.63 RC4 35.81 APO 154.04 V2 34.857

GP -4,14 7AL 69.67 7AP 25.84 ETS 169.38 ?AE 149.45 ETE 170.20 7AC 90.52 ETC 255.96 CLP 25.53

CLA -26.4`4 RAL 234.94 RAO 6570.5 V[L 16.242 PTH 2.85 VHP ZI .775 OPk -10.21 RAP 200.64 ECC 3.3448

L-Z TIM[ INJ LAT INJ LONG ZNJ RT A_ INJ A2'NTH INJ TINE PO CST TIN ZNJ 2 LAT INJ 2 LONG
1646.63 -2.96 8.09 128.04 118.17 11 21 13 1046.6 .83 1.46

10¢=O.58 15.24 334.66 1_36.98 114.16 14 10 12 460.6 18.37 327.39

1480.95 -6.36 354.03 126,18 119.27 12 9 45 880.9 -2,41 347.49

701.49 18.78 309.88 138.62 113.70 15 55 36 10|.5 2T.82 302.41

1428.07 -13.09 346.02 JL_d.15 121.86 12 23 43 `428.1 -8.79 339.57

5615.17 23.96 262.71 141.9B 113.07 19 17 8 5015.2 28.85 254.72

OCT I0 1970

OIFFERENTIAL CORRECTIONS
TOE .3237 TRA-1.3977 TC3 -.I105 8AU .2131

ROE -.9254RRA -.1336 RC3 .0177 FAU .O1381

FOE -.2033 FRA .§775 FC3 -.0843 8SP 2040

BOE .9803 BRA 1.4041 BE3 .1119 FSP -68

NI0-CCURS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T 809.7 SC_ 451.9 SG3 33.0 ST 273,5 SR 444.7 SS 253.8

/_T -.0723 RRF .0730 _TF -.6270 CRT -.5279 CRS -.6`493 CST .9763

568 927.2 R23 -,0074 R13 .6276 LSA 522.0 NSA 253,5 SSA 13.9

561 810.6 562 4_0.2 THA 176.66 ELI 474.5 EL2 217.6 ALF 113.12

LAUNCH OATE AUG 1 1970 FLIGHT TINE 72.00 ARRIVAL OATE OCT 12 1970

HELIOCENTRIC CONIC

RL 131.84 LAL -.00

RP 108.69 LAP -3.29
RC 56.732 GL -6.96

PLAN[T(X[NTRIC CONIC

C3 128.172 VIOL 11.321

LNO4 A_4TH LNCH TINE

90.OO 11 9 12

90.00 13 45 33

100.00 11 57 4
I00.00 15 40 22

110.00 12 IO 53

110.00 17 43 3

DIFFERENTIAL CORRI[CTIONS
TOE .3160 TRA-I .3911 TC3 -.1155 8AU .2006

ROE -.8896 RRA -.1136 RC3 ,0188 FAU .0141$

FOE -.2066 FRA .5979 FC3 -.0957 BSP 2179

BOE .9441 8RA 1.3959 8C3 .1171 t._ ° -75

OISTAI_E 147.699

LOL 308.34 VL 19.332 GAL 11.64 A?L 94.15 _ 52.39 _A 96.57 ECC .595`43 INC 4.1547 Vl . 29.341
LOP ,66 VP 32.679 GAP -35.95 A?P 92.54 TAL 171.84 TAP 224.23 RCA 39.03 APO 154.11 v2 34.867

GP -4.28 ZAL 68.645 ZAP 24,35 ETS |(_,39 7All 150,40 ETE 170.02 ?AC 90.73 ETC 256.02 CLP 23..99

OLA -26.91RAL 236.OO RAO 6570.4 VEL 15,796 PTH
L-I TIME INJ I-AT

1389.18 -I.11

I077.9_ 14,75

1434.56 -4.81

707.81 18.60

1391.19 -11,76

5611.98 L_.04

2.B0 VHP 20.861 0PA -11.00 RAP Z0_.11ECC 3.1094
INJ LO_ INJ RT A$C INJ A_ATH INJ rINK PO CST TIN rNJ 2 LAT INJ 2 LONG

4.88 128.47 118.30 11 33 41 989.2 2.68 358.25

335.70 1_N$,35 114,45 14 3 31 478.0 17.93 328.47

351.48 |2_,42 119.54 12 20 59 834.6 -,84 344.94
310,27 136.15 113.83 15 52 10 107.8 21.67 302.81

343._ I_.L_Z 122.33 12 34 4 791.2 -7.41 337.60

26Z.50 141.53 112.97 19 16 35 5012.0 28.92 254.50
NIO-_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

56T 847.0 SGq 457.0 563 35,9 ST 285.9 _ 450.7 SS 263.5

-.08|0 _ .0819 R1T -.6469 CRT -.5227 CRS -.6845 CST .9765

9fR,4 _3 -.0083 RI3 .6475 LSA 533.5 MSA 263.4 SsA 14.1

•_1 848.| SG2 454.9 THA 176.49 ELI 482,8 EL2 227.5 4LF 113.99

LAUNCH 04TE AUG 1 1970 FLIGHT TIM[ 74.00 ARRIVAL CAT£ OCT 14 1970

HELIOCENTRIC CONIC

RL 151.84 LAL -,00

RP 108.65 LAP -3.24

RC 54.887 GL -7.16

PLAI_TOCENTRIC CONIC

C3 115.350 VHL 10.740

LNCH 47NTH LNCH TINE

90.00 II 25 25

90.00 13 37 17

I00.O0 12 8 55

100.00 15 36 31

110.00 IZ 19 27

110.00 17 42 26

DISTANCE 153,859

LOt. 308.34 VL 19.915 GAL 11,16 AZL 93,93 HCA "55,56 SNA 98,20 ECC ,56977 INC 3.9281 VI 29.341

LOP 3.84 VP _3.038 GAP -34.26 AZP 92:22 TAL 171.30 TAP 226.`46 RCA 42.25 APO 154.16 v2 34.87R

GP -4.43 7AL 67,72 7AP 22,88 ETS 167,23 ?AE 151.50 ETE 169,87 7AC 90.92 ETC 256.09 CLP 22.47

OLA -27,32 RAL 237,00 RAO 6570,2 VlEL 15,385 PTH 2,73 VHP 19,982 OPA -11.80 RAP 203,59 ECC 2.`4984
L-I Till[ INJ LAT INJ LONG INJ RT ASC INJ A_I'NTH INJ TINE PC) CST TIN INJ 2 LAT INJ 2 LONG

1327.72 .87 1.45 128.85 118.30 11 50 53 927.7 4.65 354.81

1097.60 14.19 3_._ 135.53 114.76 13 55 35 497.6 17.42 329.68
1387.30 -3.21 348.88 126.f18 119.73 JZ 32 0 787.3 .77 342.35

713,26 18.45 310,60 137.54 113.94 1_ 48 24 113.3 21.53 303.16

1354.1_ -10.40 341._ 122.19 122.75 12 42 1 734.1 -6.O1 335.64

5607.24 26,17 262,19 141.14 112.82 19 15 53 5007.2 29,02 254.17

0IFFERENTIAL CORRECTIONS

TOE .3088 TR4-1.3844 TC3 -.1201 BAU .1877

ROE -.8541 RRA -.O9_3 RE3 .0198 FAU .01447

FDE -.2099 FRA .6188 F¢3 -.1086 _SP 2320

8DE .9083 8RA 1.3879 8C3 .1217 FSP -84

LAUNCH DATE 4UG 1 1970

HELIOCENTRIC CONIC

RL 151.84 LAL -.00

RP IO8.62 LAP -3.18

RC 53.110 GL -7,_3

PLANETOCENTRIC CONIC

C3 103.845 VHL lO.lgO

LNCH AZHTH LNCH TINE
9O,00 11 43 6

90,00 13 27 2

I00.O0 12 20 29

100.00 15 32 21

110.00 12 27 34

II0,00 17 41 45

DIFFERENTIAL CORRECTIONS

TDE .3024 TRA-1.3775 TC3 -.1239 BAU .1744

ROE -,8189 RRA -.0818 RC3 .0207 FAU .01479

FOE -.2132 FRA .6401 FC3 -.1233 8SP 2467

BOE .8730 BR4 1.3799 BE3 .1256 FSP -93

NIO-C.OURSIE EXECUTION ACCURACY OROIT 0ETERMIN_TION ACCURACY

56T 88_.8 $GR 461.4 $_3 39.1 ST 299.0 SR 456.0 55 273.0

RRT -.0<JO5 _ ,0917 RTF -.6661 CRT -.fl183 CRS -.6799 CST .9769

SC_ _J_.$ R_3 -.0093 RI3 .6668 LS_ 545.1MSA 273.1 SSA 14.3

,_| 8_7.2 _, 4_N_.8 THA 176,31 ELI 490.8 EL2 237.6 ALF II 5.01

FLIGHT TINE 76.00

OIST/_ICE I_.093

L(X. _OB._4 VL _0.459 6AL 10,_ AZL 9_,72 HCA 38,74 _ 99.83 ECC .54457 INC 3.7181 vJ 29.341

LOP 7.02 VP 33._O GAP -_,65 AZP 9|,93 TAL 170.79 TAP 229.32 RCA 45.46 APO 154.19 v2 34,888
GP -4.39 ZAL 66,84 ZAP 21.44 ETS 16_.94 7AE 152.74 ETE 169.73 7AC 91.09 ETC 256.18 CLP 20.96

OLA -27.70 RAL 237.93 RAO 6570,0 VEL 15,00_ PTH 2.70 VHP 19,135 OPA -12.61 RAP 205.09

L-I TIME INJ LAT INJ I_ |NJ RT A_ INJ A2't4TH INJ TI1,_ PO C$T TIN ]NJ 2 LA_
!460.04 _.05 357,67 l_._f 118,17 12 7 27 860.0 6._n

1121.83 13.50 338._ |_M._ 115.13 13 43 44 521.8 16.77

1339.21 -1,59 _46.23 1_,15 119,83 12 42 49 739.2 2.40

717.89 18.32 310.89 136.10 114.04 15 44 18 117.9 21.42

1316.98 -9.03 $_9.98 122.08 123.11 12 49 31 717,0 -4.61

5600.93 26.33 261.78 140.53 112.63 19 15 6 5000.9 29.16
MID-C.O_SE EXECUTION _CCURAC_

567 9"46.2 SG_ 463.3 563 42.6

RRT -,1009 RRF .1025 RTF -.6847

1036.5 R23 -.0106 R13 .6854

561 927.8 .%2 462.1 THA 176.14

ARRIVAL CATE OCT 16 1970

ECC 2.7090

INJ 2 LONG
350.99

331.17

339.71

303.46

333.68

253.73

ORBIT DETERMINATION ACCURACY

ST 312.8 SR 460,7 SS 283.0

CRT -.5150 CRS -.6758 CST .9773

LSA 556.9 MSA 282,6 SSA 14.5

ELI 49_,7 EL? 247.7 ALF 116,1_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH CATE AUG 1 1970 FLIGHT TINE 78.00 ARRIVAL CATE OCt 18 1970

HELIC(ENTRIC CONIC 01STANCE 166.395

RL 151.84 LAL -.00 LOL 308.34 VL L:_.966 GAL 10.20 AZL 93.5Z _4 61.91 SNA

RP 108.58 LAP -3,1| LOP 10.21 VP 33.704 GAP -31.I1 AlP 91.66 TALITO,30 TAP
RC 51.409 GL °7.55 6P -4.77 ZAL 66.03 ZAP 20._02 ETS 164.43 ?AE 154.15 [TE

PLAN_TC_ENTRIC CONIC

C3 93.512 VHL 9,670 OLA -28.05 RAL 238.80 RAO 6569.8 VEL 14.658 PTH 2.65 VHP

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT

90.00 12 4 15 1379.73 5.62

90.00 13 12 49 1157.11 12.47

1OO.OO 12 31 53 1290.35 .07

100.O0 15 27 52 721.73 18.22

II0.00 12 35 13 1279.88 -7.64

110.O0 17 41 I 5593.0(] 26.54

DIFFERENTIAL CORRECTIONS

TOE .2970 TRATI.5696 TC3 -.1268 6AU .1607

RDE -.7841 RRA -.0659 RC3 .0213 FAU .01515

FOE -.2167 FRA .6618 FC3 -.1403 6SP 2625

BOE .8385 ELqA 1.3714 6C3 .1285 FSP -103

LAUNCH OATE AUG 1 1970

101.43 ECC .52027 INC 3.5215 Vl 29.34!

232.22 RC4 48.66 APO 154.20 V2 34.900

169.65 ?AC 91.25 ETC 256.28 CLP 19.47

18.320 0PA -13.44 RAP 206.59 £CC 2.5390
INJ LONG INJ RT A$C INJ ATNTH INJ TIE PO CST TIN INJ 2 LAT INJ 2 LONG

353.17 129.68 117.80 12 27 15 779.7 9.30 346.42

340.40 133.16 115.63 13 32 6 557.1 15.82 333.32

343.55 126.62 119.69 12 53 24 600.3 4.05 337.02

311.12 135.93 114.12 15 39 53 121.7 21.32 303.70

338.00 121.86 123.42 12 56 33 679.9 -3.19 331.74

261.25 139.79 112.38 19 14 14 4993.0 29.33 253.18
NI0-COURSI[ E_ECUTZON ACCURACY ORBIT 0ETERNINATION ACCURACY

,%T 967_8 SGR 4_.5 $63 46.3 ST 327.3 SR 464.8 SS 293.2

RRT -,1128 _ .1147 RTF -.7027 CRT -.5134 CR5 -.6721 CST .9781
SG6 1075.3 1_3 -.0118 R13 .7035 LSA 569.1NSA 291.6 SSA 14.7

SGI 969.7 SG2 464.6 THA 175.94 ELI 506.7 EL2 257.6 ALF 117.56

FLIGHT TINE 80.00

01STANCE 172.761

9.72 AZI. 93.34 MICA

HELIOCENTRIC CONIC

RL 151.84 LAL -.00 LQ. 306.54 VL 21.438 GAL 65.09 SMA

RP 108.55 LAP -3.03 LOP 13.40 VP 34.012 GAP -L>9.65 AZP 91.41 TAL 169.66 TAP

RE 49.791 GL -7.70 GP -4.97 ?AL 65.26 TAP 16.63 ETS 162.66 2AE 155.72 ETE
PLANE TOCENTR[ C CONIC

C3 84.227 VHL 9.178 OLA -26.37 RAL 239.60 RAO 651_9.6 VEL 14.338 PTH 2.61 VHP
LNO4 A2'NTH LNCH TIN[ L-I TIN[ INJ I_AT INJ LONG INJ RT ASC INJ A2'MTH INJ TIM[[

88.22 lZ 26 4Z 1293_88 9.83 349.06 130.86 116.74 12 48 16

91.78 12 56 45 1196.50 9.85 341.96 130.87 116.74 15 16 41

I00.00 12 43 5 1240.83 1.75 340.64 1Z6.49 119.85 13 3 43

100.00 15 23 5 724.78 18.13 311.31 134.93 114.18 15 35 I0

110.00 12 42 21 1242.99 -6.25 J_.05 121.54 123.67 13 3 4

110.0(3 J7 40 J5 5593.43 26,79 260,62 138._r'_ 112.08 19 13 19

DIFFERENTIAL CORRECTIONS NIOoCCURS_ EXECUTION ACCURACY

TOE .2920 TRA-J.36|7 TC_ -.1286 gAU .1469 5GT 1011.Z SGR 471.2 S_3 50.4

ROE -.7498 RRA -.0_[38 RC3 .O_|6 FAU .01556 RRT -.1257 RRF .1281RTF -.7198

FOE -.2203 FRA .6842 FC3 -.1599 BSP 2783 SGe 1115.5 R23 -.0133 R13 .7206

_OE .8047 _A 1.3627 BC3 .1304 FSP -113 5G1 1013.4 562 466.4 TH4 175.75

ARRIVAL OATE OCT 2'0 1970

103.00 ECC .49691 INC 3.3362 Vl 29.341
234.95 RCA 51.H2 APO 154.19 V2 34.911

169.58 ZAC 91.39 ETC 256.39 CLP !7.9H

17.534 OPA -14.28 RAP 208.11ECC 2.3862

PO CST TIN INJ 2 LAT INJ 2 LONG
693.9 13.34 342.16

596.5 13.36 335.04

640.8 5.71 334.29
124.8 21.25 303.90

643.0 -1.79 329.81

4983.4 29,54 252.51

OR61T OETE/_4INATION ACCURACY

ST 542.5 SR 468.2 Ss 303._

CRT -.5126 CR$ -.6689 CST .9789
LSA 581.8 M$A 300.1 S$A 14.9

ELI 514.8 EL2 267.5 ALF 119.10

LAUNCH DATE 4uG 1 1970 FLIGHT TIN[ 82.00

HELIO(ENTRIC CONIC

RL 151.84 LAL -.00

RP 108.51 LAP -2.94

RE 48.266 GL -7.85

PLAN[TOCENTRIC CONIC

C3 75.880 VHL 8.711

LNCH AtNTH LN(H TIN[

85.40 12 6 I0

94.60 15 23 5

I00.00 12 53 55

100.00 15 18 2

110.00 12 48 56

II0.00 17 39 _0

ARRIVAL CATE OCT 22 1970

CISTANCE 179.184

LOL 308,34 VL 21.879 GAL 9.25 ATL 93.16 HCA 68.27 SMA 104.55 ECC .47450 INC 3.1601 Vl 29.341

LOP 16.58 VP 34.304 GAP -28.25 ATP 91.17 7AL 169.45 TAP 257.72 RCA 54.94 APO 154.16 v2 34.923

GP -5.18 ?AL 64.61 TAP 17.27 ETS 160.36 2AE 157.45 ETE 169.59 7AC 91.50 ETC 256.51 CLP 16.49

OL4 -28.66 RAL 240.33 RA0 6569.5 VI[L 14.044 PTH 2.56 VHP 16.777 0PA -15.14 RAP 209.64 ECC 2.2488

L-! TIN[ INJ LAT INJ LON6 INJ RT ASC INJ A?NTH |NJ TINE PO CST TIN JNJ 2 LAT ZNJ 2 LONG

1545.84 10.66 353.31 130.16 116.76 12 28 36 745.8 14.17 346.37

1096.76 10.67 335.08 130.17 116.75 15 41 22 496.8 14.18 328.13

1190.85 3.44 338.09 126.26 119.71 13 13 46 590.9 7.37 331.51

726.98 18.07 311.44 133.81 114.22 15 30 9 127.0 21.19 304.04

1206.51 -4.87 334.13 121.12 123.88 15 9 2 606.5 -.39 327.91

5572.13 27.07 259.86 137.93 111.71 19 12 22 4972.1 29.77 251.7I

OIFFE_NTIAL CORRECTIONS NIO-CCtJR_[ EXECUTION ACCURACY OReIT OETER$_INATION ACCURACY

TOE .2879 TRAyl.3551 TC3 -.1290 BAU .1327 SGT 1056.0 SGR 473.3 SG3 54.9 ST 358.4 5R 471 .0 SS 314.6

ROE -.7160 RRA -.0363 RC3 .O216 FAU .O|(dX) RRT -.1,101 _ .1431 RTlr -.7362 CRT -.5135 CRS -.6662 CST .9799

rOE -.2241 FRA .7073 FC3 -.1826 6SP 2947 _ 1157.2 R23 -.0150 R13 .7372 LSA 595.2 NSA 308.0 SSA 15.1

]DE .7717 8RA 1.3536 6C3 .1308 FSP -IZ6 SG| 1058.5 SG2 467.4 THA 175.53 ELI 523.1 EL2 277.0 ALF 120.84

INCH DATE AUG I 1970 FLIGHT .TIME 64.00 ARRIVAL DATE OCT 24 1970

HELIOCENTRIC CONIC OISTANCE 165._I

RL 151 .84 LAL -.(30 LCL 308.34 VL Z2.L=_ GAL 8.79 AZL 92.99 PICA 71.46 S_A 106.07 ECC .45306 I_ 2.9915 Vl 29.341

RP 108.47 LAP -2.84 LOP 19.77 VP 34.579 GAP -L_6.91 ATP g0.95 TAL 169.08 TAP 240.53 RCA 58.01 APO 154.12 V2 34.935

RE 46.842 GL -7.99 6P -5.42 Z_L 64.1_ ZAP 15.94 ET$ 1_.O6 Z/q[ 159.35 ETE 169.69 7AC 91.59 ETC 256.65 CLP 15.01
PLANE TCX_ENTRIC CONIC

C3 68.375 VHL 8.269 OLA -Z6.91 RAL 240.99 RAO 6569.3 VI[L 13.774 PTH 2.52 VHP 16.046 OPA -16.0! RAP 211,17 ECC 2.1253

LNO-I 47NTH LNCH TIN[ L-I TIME |NJ tAT |NJ LONG _NJ RT A,f_ INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
83.90 11 56 33 1_O.92 11.50 354.8_ 1Z9.35 116.71 12 19 14 760.9 14.99 347.87

96.10 13 37 59 1032.75 11.51 330._ 1Z9._6 116.70 13 5_ 11 432.7 15.01 323._3

100.00 _3 4 25 1140.72 5.J3 335._. 125.92 119.49 13 23 25 540.7 9.02 328.70

100.00 15 12 48 728.18 16.04 311.52 132.57 114.25 15 24 56 128.2 21.16 304.12

110.00 12 54 54 1170.67 -3.5| 332.15 I_0.56 124.0_ 13 14 24 570.7 .98 326.04

II0.00 17 38 49 5559.04 27.40 2_,99 136.83 111.29 19 11 28 4959.0 50.04 250.79

DIFFERENTIAL CORRECTIONS NI0-C.,_SE E_KCUTION ACCURACY ORBIT OETEI_4INATION ACCURACY

TOE .2844 TRA-1.3437 TC3 -.1277 BAU .I183 SGT |101.2 SGR 474.6 SG3 59.8 ST 375.1 5R 473.2 55 325.9

ROE -.6829 RRA -.02"Z4 RC3 .0210 FAU .01650 RRT -.1fl62 _ .1599 RTF" -.7519 CRT -.5159 CRS -.6641 CST .9810

FOE -.2281 FRA .7311 FC3 -.2069 6SP 3117 _ 1200.1 R_3 -.0169 RI3 .7530 LSA 609.3 NSA 315.1 SSA 15.3

BDE .7398 BRA I .3439 6C3 .129fl FSP -139 SG| 1105.2 $G2 467.7 THA 175.31 ELI 531.9 EL2 285.9 ALF 122.78
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH OATE AUG I 1970 FLIGHT TINE 86.00 ARRIVAL CATE OCT 26 I970

HtELIOCENTRIC CONIC DISTANCE 192.185

RL 151 .84 LAL -.DO LCI. 308.34 VL 22.672 GAL 8.34 ATL 92.83 HCA 74.64 S#4A 107.55 ECC .43258 ZNC 2.8290

RP 108.44 LAP -2.73 LOP 22.97 VP 34.840 GAP -25.63 ATP 90.75 TAL 168.75 TAP 243.39 RCA 61.02 APO 154.07

RC 45.530 GL -8.11 6P -5.68 ?AL 63.46 ZAP 14.65 ET$ 155.04 ?AE 161.42 ETE 169.93 2AC 91.66 ETC 256.79

PLANE T(:X:ENTRI C CONIC

C3 61.625 VHL 7.850 OLA -29.15 RAL 241.56 RA0 6569.1 VEL 13.527 PTH 2.47 VHP 15.342 0PA -16.90 RAP 212.71

vJ 29.34|

v2 34.948

CLP 15.33

ECC 2.0142

LNCH ATNTH LN(H TINE L-| T114[ INJ LAT INJ LONG INJ RT ASC INJ AINTH INJ TINE PO CST TIH INJ 2 LAT INJ Z LONG

82.85 11 50 26 1363.20 12.34 355.45 128.43 116.60 12 13 10 763.2 15.82 34_q.44

97.15 13 48 47 960.56 12.36 327._J 1Z8.44 116.59 14 5 7 380.6 15.83 320.38

1DO.DO 15 14 24 10gO.95 6.79 332.56 125.45 119.18 13 32 35 491.0 10.63 325.88

IDO.DO 15 7 30 728.05 18.04 311.31 131.24 114.25 15 19 38 128.0 21.16 304.11

IIO.DO 13 0 10 11}5.75 -2.18 330.42 119.93 124.12 13 19 6 535.7 2.31 324.22

IIO.DO 17 _1 14 5544.05 27.77 237.97 133.61 110.79 19 10 38 4944.1 30.33 249.72

DIFFERENTIAL CCI_ECTION5 NIO-COURSIE EXECUTION ACCURACY ORBIT OETERI4INATION ACCURACY

TOE .28|6 TRA-1.3337 TC3 -.|244 6AU .1036 SGT 1149.9 _ 475.8 S_3 65.2 ST 392.5 SR 474.8 55 337.5

ROE -.6505 RBRA -.OOgO RC3 .0197 F4U .01705 RRT -.1740 RRF .1786 RTF -.7669 CRT -.5197 CRS -.6627 CST .9823

FOE -.2324 FRA .7560 IrC3 -.2393 B.T_ 3292 _ 1244.5 R_3 -.0191 R13 .7681 LSA 624.4 HSA }21.3 SSA 15.5

.7088 gRA 1.3}}7 _3 .1260 FSP -134 S_1 1153.5 S_ 467.1 THA 173.07 ELI 541.2 EL2 294.2 ALF 124.89

LAUNCH 0ATE AUG 1 1970 FLI_IT TINE 88.00 ARRIVAL CATE OCT 28 1970

H£L IOCENTRIC CONIC

RL 151 .84 LAL -.00

RP 108.40 LAP -2.61

RC 44.3}7 GL -8.E0

PLANETO(.ENTRIC CC)NI C
C3 55.554 VI'N. 7.453

LNCH AZ'NTH LNCH TINiE

82.09 11 46 26

97.91 1} 56 55

1DO.OO 13 23 36

IDO.DO 15 2 24

110.00 13 4 41

110.0(3 17 37 _O

OIFFERENTIAL CORREC TIOI_

TOE .2795 TRA-I.5L_Z6 TC3 -.1183 BAU .0890

ROE -.6189 RRA .O038 RE3 .0176 FAU .01766

FOE -.2}70 FRA .7819 rC3 -.2733 B,_ 3474

BOE .6790 BRA 1.3L=_6 BC3 .1198 FSP -170

0l STANCE 198.753

LCL 308.34 VL 23.029 GAL 7.90 AFL 92.67 HCA 77.83 5HA 108.99 ECC .41}07 INC 2.6712 Vl 29.341

LOP 26.16 VP 35.085 G4P -24.40 AZP g0.56 TAL 168.46 TAP 246.29 RCA 63.97 APO 154.00 v2 34.96!

GP -5.96 7AL 65.00 TAP 13.42 IrTS 131.37 /rAil 163.66 ETE 170.}9 ZAC 91.69 ETC 256.95 CLP 12.05

OLA -29.31 RAt. 242.O9 RA0 6569.0 VEL 13.301 PTH 2.43 VHP 14.66} OPA -17.80 RAP 214.25 ECC 1.9143
L-I TINE ZNJ LAT INJ LONG INJ RT A_ INJ 4_4TH INJ TIN[ PC) CST TIN INJ 2 LAT INJ 2 LONG

1357.37 13.19 553.45 127.40 116.42 12 9 3 757.4 16.63 348.40

935.71 13.20 324.51 127.41 116.41 14 12 30 3}5.7 16.65 317.46

1042.41 8.39 329.85 124.85 118.80 15 4! 0 442.4 12.17 323.10

725.g0 18.10 31|.J8 129.82 114.20 13 14 30 125.9 21.22 303.91

1102.07 -.89 328.66 119.17 124.17 13 23 3 502.1 3.60 322.46

5527.04 28.17 256.82 1_4.28 110.21 19 9 37 4927.0 30.66 24R.SD

NIO-COUR_E EXECUTION ACCURACY CRBIT 0[TERNINATION ACCURACY
SGT 1198.T S(,R 476.5 .T_3 71.1 ST 410.6 5R 475.7 55 349.5

RRT -.1940 R_F .1996 RTF -.7813 CRT -.52fl2 CRS -.6619 CST .9837

S_ 1289.9 R25 -.0214 R13 .7825 LSA 640.5 MSA 326.4 SSA 15.6

SGI 1202.9 SG2 465.8 THA 174.81 ELI 551 .4 EL2 301.4 ALF 127.14

LAUNCH OAT[ AUG I 1970 FLIGHT TIN[ 9(3.00 ARRIVAL OATE OCT 30 1970

HELIOCENTRIC CONIC 01STANCE 203.360

RL 151.84 LAL -.DO LOL 308.34 VL 23.361 GAL 7.48 AlL 92.52 P.CA 81.02 .SNA

RP 108.36 LAP -2.49 LOP 29.35 VP 35.317 GAP -23.21 AlP 90.39 TAL 168.22 TAP

RC 43.276 GL -8.26 GP -6.28 7AL 62.60 74P 12.26 ETS 146.87 7AE 166.03 ETE

PLAMETOCENTRIC CONIC

C3 50.096 VHL 7.078 0LA -29.43 RAL 242.33 RA0 6368.8 YEL 13.094 PTH 2.39 VHP

LNCH ATNTH LNCH TINE L-I TINE INJ LAT INJ LONG ZNJ RT AS( INJ A_4TH

81.55 II 43 59 1343.26 14.02 334.96 126.27 116.17

98.45 14 2 54 896.36 14.03 322.04 126.28 116.16

1DO.DO 13 31 40 996.58 9.88 327.26 124.09 118.36

IDO.DO 14 57 54 720.48 18.25 311.05 128.33 114.09

IIO.DO 13 8 _ 1070.DO .34 326.99 118.28 124.18

II0.00 17 }7 41 5507.86 28.62 255.50 132.83 109.5_

DIFFERENTIAL CORRECTIONS MIO-CCURSE [)_CUTION 4CCURACV

TOE .2779 TRA-I.31IO TC3 -.1098 8AU .0742 SGT 1249.0 SGR 476.T _5 77.5

R_£ -.fl881RRA .O163 RC3 .0145 FAU .01834 RRT -.2163 RRF .LP'Z31 RTIF -.7948

FOE -.2419 FRA .BO91 FC3 -.3170 8SP 3660 _ 1536.9 R23 -.0243 R13 .7962

8OE .6504 6RA J .3111 Be3 .1108 FSP -188 5GI 1253.9 SG2 463.6 THA 174.53

110.38 gCC .39451 INC 2.5171 Vl 29.341

249.24 RCA 66.83 APO 153.93 V2 34.974

171.22 ?AC 91.68 ETC 257.12 CLP 10.56

14.007 0PA -18.72 RAP 215.79 ECC 1.8245

INJ TII._ PO CST TIN INJ 2 LAT INJ 2 LONG

12 6 24 745.3 17.43 347.88

14 17 50 296.6 17.44 314.93

1} 48 16 396.6 13.59 320.44

15 9 54 120.5 21.35 303.62

13 26 12 470.0 4.82 320.78

19 9 29 4907,9 31,01 247.12

ORBIT OETERNINATION ACCURACY

ST 429.3 SR 476.1 SS 361.9

CRT -.fi322 CRS -.6618 CST .9H52

LSA 657.7 HSA 330.3 SSA 15.8

ELI 562.4 EL2 307.7 ALF J29.49

LAUNCH OATE AUG I 1970 FLIGHT TINE 92.00 ARRIVAL DATE NOV 1 1970

H£LIOCENTRIC CONIC 0ISTANCE 212.000

RL 151.84 LAL -.00 LOL 308.34 VL 23.669 GAL 7.06 A2'L 92.37 H(,A 84.21 SNA

RP 108.32 LAP -2.35 LOP 32.55 VP 35.535 GAP -L=_.08 AZP _O.24 TAL 168.02 TAP

RC 42.355 GL -8.29 GP -6.62 7AL 62.27 ZAP 11.21 ETS 141.33 7AE 168.58 ETE

PLANETCX_[NTRZC CONIC

C3 45.189 VHL 6.722 OLA -29.54 RAL 242.g0 RA0 696_.7 VEL 12.906 PTH 2.33 VHP
LNCH A_qTH LNCH TINE L-I TIME INJ LAT

81.21 !I 42 48 !327.98 14.83

98.79 14 7 2 862.24 14.85

IDO.DO 13 57 48 953.77 11.19
tOO.DO 14 54 43 709.67 18.35

IJO.DO 13 11 6 1039.93 1.49

110.00 17 37 54 5486.32 29.10

0IFFER_NTIAL CORRECTIONS

TO£ .2768 TR'A"_.2_6 TC3 -.0978 BAU .0594

ROE -.5583 RRA .OLd5 RC3 .01OO FAU .01910
FOE -.2470 FRA .8378 FC3 -._659 9SP 3648

BOE .6231 8RA 1.2989 Be3 .0983 FSP -_

111.73 ECC .37691 INC 2.3655 Vl 29.341

252.24 RCA 69.62 APO 153.84 V2 34.987

172.68 ZAC 91.63 [TC 257._O CLP 9.06

13.376 OPA -19.66 RAP 217.32 ECC 1.7437

INJ LONG INJ RT A_ INJ A214TH INJ TIME 1:10 CST T_N INJ 2 LAT INJ 2 LONG

3fl4.11 125.03 115.84 12 4 56 72P.O 18.19 346.95

319.91 125.04 113.84 14 21 24 262.2 18.20 }12.75

324.94 123.14 117,90 13 53 44 355.8 14.84 }18.03
510.38 126,83 115.87 13 6 32 109.7 21.62 302.93

5_5.4_ 117.27 124.15 15 28 26 439.9 5.96 319.19

254.01 131.32 108.79 19 920 4886.3 31.3e 245.55

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

.SGT 1_.5 SGR 476.8 SG3 84.7 5T 448.7 SR 475.9 SS 374.8

RRT -.2411 _ .2494 RTF -.8077 CRT -.3407 CR5 -.6625 CST .9867

1385.2 R_3 -.0'_73 RI5 .8092 LSA 676.1 MSA }}3.I SSA 16.0

_1 1_106.3 S_2 460.7 THA 174.23 ELI 574.5 EL2 312.7 ALF 131.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5, 1970)

LAUNCH 0ATE AUG 1 1970 FLIGHT TIME 94,00 ARRIVAL CATE NOV 3 ;970

HELIOCENTRIC CONIC 0]5TANC[ 218,670

RL 151,84 LAL -.00 LOt. 308.34 VL 23.957 GAL 6,66 A2L 92,22 IdEA 87.41 SNA

RP 108.27 LAP -2.2| LOP 35.75 VP 35.740 GAP -20.98 47P 90,10 TAL I67,87 TAP

RC 41,583 GL -8,28 GP -7,00 7AL 62.01 TAP 10.29 [TS 134,54 _A[ 171,23 [TE
PLAN[TCX_ENTRIC CONIC

C3 40.781 VHL 6,_6 0L4 -29,§8 RAL 243,_0 RA0 6568,6 V[L 12,734 PTH 2,31 VHP

LNCH ATNTH LNCH T|NI[ L-! TINK |NJ LAT

81.07 11 42 56 1305,46 15.61

98.93 14 9 15 833,02 15.63

1DO.00 13 Al 5 923.15 12.22

100.0(1 14 53 47 690,57 19,07

110.00 J3 12 49 1012.29 2,54

110.O0 17 38 33 5462,23 29.61

O/FFERENTIAL CCI_I[CTION$

TOE .2761 TRA-1,2852 TC3 -,0816 BAU .0445
ROE -,5294 RRA ,0404 RC3 ,0038 FAU ,01994

FOE -.2324 FRA .8681FC3 -,4233 8SP 4041
80£ ,5971 8RA 1.2858 8C3 ,0816 FSP -230

113.03 ECC .36023 INC 2.2156 v! 29.341

Z55.28 RCA 72.32 4PO 153.75 V2 35.000'

175.46 ZAC 91.54 ETC 257.49 CLP 7.55

12,767 0PA -20,62 RAP 218.84 ECC 1.6711

INJ LONG INJ RT ASC INJ A2_4TH INJ TINE PO CST TIN INJ 2 LAT INJ Z LONG

352.83 123.69 115.45 12 4 42 705.5 18.91 345.61

318.13 123,70 115,44 14 23 8 233,0 18.92 310.91

323.07 121.95 117.49 13 56 28 323.1 15.81 316.12

309,21 125,34 113,46 15 5 18 90.6 22.08 301.70

323.96 116.14 124,10 13 29 41 412.3 7,00 317.73

252.32 129.70 107.91 19 9 35 4862,2 31.77 243.78

N|0-_SE EXECUTION ACCLMAC_ ORBIT 0ETERNINATION 4CCUR4CY

SGT 1352,8 5_ 476,8 SG3 92,5 ST 468,6 SR 475,2 SS 388.0

RRT -,_9 _ ,2788 RTF -,8199 CRT -,5509 CRS -16637 CST .9884

SG8 1434,4 1_3 -,0310 R13 ,8215 LS4 695,5 HSA 334,6 SSA 16.2

5GI 1359,7 SG2 457,0 THA 173,89 ELl 587,7 EL2 316,2 ALF 134.28

LAUNCH OATE AUG 1 1970 FLIGHT TINE 96.00 ARRIVAL OATE NOV 5 1970

HELIOCENTRIC CONIC O|$TANC[ _'25,365

RL 151,84 LAL -,0(3 LQ. 308,34 VL 24,224 GAL 6,28 421. 92,07 PICA 90,61 5N4
RP 108,23 LAP -2,07 LOP 38,95 VP 35,932 GAP -1_,93 421 _ 89,98 TAL 167,77 TAP

RC 40,971GL -8.23 GP -7,43 7AL 61,82 ZAP 9,56 ETS 126,35 ZAE 173,93 ETE
PLANETCCENTRIC CONIC

C3 36.821 VHL 6.068 OLA -29.56 R4L 243.42 RAO 65f_.4 VEL 12.577 PTH 2.28 VHP
LNCH ATNTH LN(H TIN[ L-I TINE INJ I.AT ZNJ _ INJ RT ASC INJ AZMTH

81.15 11 44 28 1277.63 16.35 351.13 JLPZ.25 114.97

98,85 14 9 31 809.24 16,36 316,73 1L_Z,26 114,96
100.00 13 40 44 901.35 12.g0 321.81 1_.51 |17.20

I00.00 14 55 56 f_O.75 19.87 307.35 123.89 112.80

110.00 13 13 23 967.52 3.49 322.69 114,89 124,03

II0.00 17 39 45 5435.39 30.16 250,42 127,99 106,91

_IFFER_NTIAL CORRI[CTIONS NI0-(_URSI[

TOE .2759 TRA-1.2711 TC3 -.0608 BAU .0300 SGT 1406.1

ROE -,5016 RR4 .0523 RC3-.0044 FAU .02088 RRT -.3001

FOE -.2581 FRA .g004 FC3 -.4908 BSP 4241 _ 1484.8

808 ,5725 8RA 1,2722 6C3 ,0609 FSP -255 SGJ 1414.2

114.29 ECC .3_448 INC 2.0662 Vl 29.341

258._8 Re4 74.92 APO 153.65 V2 35.013

181.41 ZAC 91.40 ETC 257.69 CLP 6.03

EXECUTION ACCURACY

S6R 477.0 _,3 101.1

/mF .3118 RTF -.8315

R23 -.0351 R13 .8333

$G2 452.5 THA 173;52

12,180 0P4 -21,61 RAP 220.35 ECC 1,6060
INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

12 5 45 677.6 19,58 343.85

14 23 0 209.2 19.59 309,45
13 55 45 301.4 16.45 314.81

15 6 56 60,8 22.79 299.77

13 29 51 387,5 7,93 316.42

19 10 21 4835.4 32.18 241.79

ORBIT 0[TERNINATION ACCURACY
ST 489.1 5R 473.9 55 401.7

CRT -,5627 CRS -,6657 CST .9900

LSA 716,] MSA 334,9 SS4 16.3

ELI 602.1 EL2 318.2 ALF 136.60

LAUNCH OATE AUG 1 1970 FLIGHT TIN[ 98,00 ARRIVAL GATE NOV 7 1970

HELIOCENTRIC CONIC 0ISTANCE 232,081

RL 151.84 LAL -.00 LOL 308.34 VL 24,471 GAL 5,90 4ZL 91.92 He4 93,81 StAA 115.49 £CC .32962 INC 1.9166

RP 108.19 LAP -1.91 LOP 42,15 VP 36,113 GAP -18,91 kZP 89,87 TAL 167,72 TAP 261,53 RCA 77,42 4PO 153.55

RE 40.525 GL -8.11 GP -7.90 7AL 61.69 ZAP 9.08 ETS 116.78 ZAE 176.51 ET[ 197.99 74C 91.20 ETC 257.90

PLANE. TOCENTRIC CONZC

C3 33.267 VHL 5.768 OLA -29.47 RAL 243,58 RAO 6568,3 VEL 12.435 PTH 2 t25 VHP 11,614 0PA -22,62 RAP 221 .84 ECC 1.5475

LNCH AZNTH LN_H TIN[ L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZ_ATH INJ TIN[ PO CST TIM |NJ 2 LAT INJ 2 LONG

81.48 II 47 37 1243.8_ 17.03 348,95 120.73 114.42 12 8 2! 643.8 20.18 341.6;

98.52 1A 7 34 791,79 17,05 315,77 120,73 114,41 14 20 46 191.8 20,20 308.42

I00.00 13 36 40 820.77 13.23 321.£0 118.83 117.05 13 51 30 290.8 16.76 314.18

100.00 15 1 13 620.08 20.92 304.79 122.49 111.85 15 II 33 20.1 23.70 297.09

II0.00 13 12 45 966.09 4.30 321.56 113.52 123.94 13 28 51 366,1 8.73 315.27

1IO.0_ 17 41 36 5405,56 _0.73 248,29 126,19 105,76 19 11 42 4805,6 32.58 239.56

OIFFER[NTIAL CORR[CTIONS NIO-C_URSIE £X_CUTION_CCURACY CR81T 0ETERNINATION ACCURACY

TOE .2756 TR4-1,2565 TC3 -,0348 8AU ,0169 SGT 1460,2 5_ 477,7 SG3 110.6 ST 509.9 SR 472.2 SS 415.5

ROE -.4749 RRA ,O641 RC3 -,0151 FAq ,02191 RRT -,3346 _ ,3485 RTIF -,8423 CRT -,5756 CRS -,6680 CST .9917
FOE -.2638 FR4 ,9350 FC3 -,5703 8SP 4442 .S_ 1536,3 R_3 -,03_ RI3 ,8444 LSA 737,5 HSA 334.0 SSA 16.5

8OE .5491 _qA 1,2582 8C3 ,0379 FSP -283 .f_l 1489,8 _ 447,2 THA 173,11 ELl 617,5 EL2 318.9 ALF 138.80

Vl 29.341

¥2 35.027

CLP 4.49

LAUNCH OATE AUG 1 1970 FLIGHT TIN[ 100.00 ARRIVAL OATE NOV 9 1970

HELIOCENTRIC CONIC

RL 151.84 LAL -,00

RP 108.15 LAP -1.7_

RC 40.252 GL -7.94

PLAN£.TOC[NTRIC CON|C

C3 30.079 VHL 5.484

LNCH AZNTH LNCH TIN[
82.12 11 52 59

97.88 14 2 52

I00.00 13 29 29

I00.00 15 9 3

II0.00 13 10 49

110.00 17 44 13

0IFFERENTI4L CORRECTIONS

TOE .2754 TR4-1,2414 TC3 -.0033 B_J .0117

ROE -.4493 RRA .0762 RC3 -,0L_JO FAU .02_06
F0E -.2695 FRA .9723 FC3 -.6_38 8SP 4639

BOE .5269 _RA 1.2437 BC3 .0292 FSP -313

OISTANC_ 236,815

LOL 308,34 VE 24,701 GAL 5.55 42'1. 91,77 HCA 97,01 5HA 116,63 ECC .31564 INC 1.7658 Vl 29,341

45.36 VP 36,L_2 GAP -17.94 A2P 89.78 TAL 167,71 TAP 264.73 RCA 79,82 4PO 153.45 V2 35.040

GP -8.42 ZAL 61.64 2AP 8.91 ETS 10_.22 _AIE 177.84 £TE 255.69 74C 90.94 ETC 258.11 CLP 2.92

OLA -_9._0 RAL 243._ RAO 65_,2 VEL |_._07 PTH 2.22 VHP 11.070 0PA -23.67 RAP 223.30 ECC 1.4950
L-| T_NE INJ tAT ]NJ _ _NJ RT A$C JNJ A214TH JNJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

1202.34 17.64 346.17 1|9.12 113.78 12 13 1 602.3 20.71 338.77

782.60 17,66 315,37 119.13 113,77 14 15 55 182,6 20.72 307.97

889,63 13,27 3_1.13 116.96 117.03 13 44 19 289,6 16,79 314.11

5858,58 2"Z,14 279,_2 12|,07 110,61 16 46 41 5258,6 24,75 271.69

948,44 4.97 3,!=0.64 ||_.0_ 123,86 13 26 37 348.4 9.39 314,33

5372.54 31,32 245,89 1_4.31 104.46 19 13 45 4772,5 32,98 237.07

NJ0-(._,IRS_ EXECUTION ACCURACY CRS|T OETERNINATION ACCURACY

_T 1514,8 _d_ 479,2 S_3 121,2 ST 530.9 SR 470,1 SS 429.7

RRT o,37_9 _ ,3893 RI"F -,8525 CRT -,5899 CRS -,6709 CST .9933

SG8 1588.8 1_3 -,0452 RI3 .8547 LSA 759,7 HSA 331.9 554 16.7

SGI 1528.2 .$62 441.3 TH4 172,66 ELI 633.9 EL2 317.9 ALF 140.83
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970

LAUNCH 0ATE AUG 1 1970 FLIGHT TIME 102.00

HELIOCENTRIC CONIC CISTANC[ 245.56!

RL 151.84 LAL -.OO LOL 308.34 VL 24.915 GAL 5.20 AZL 91.61HCA 100.22 SNA

RP 108.11 LAP -1.59 LOP 48.56 VP 36.440 GAP -16.99 AZP 89.71 TAL 167.76 TAP

RC 40,156 GL -7.69 GP -9.00 7AL 61.65 2AP 9.10 ETS 95.40 _AE 176.09 ETE

PLANE TOCENTRIC CONIC

C3 27.222 VHL 5.217 DLA -29.05 RAL 243.68 RAO 6568.1 VEL 12.190 PTH 2.19 VHP

ARRIVAL OATE NOV |I 1970

117.75 ECC ._0252 INC 1.6127 V! 29.341

267.97 RCA 82.11APO 153.34 v2 35.053

305.24 ZAC 90.61 ETC 258.55 CLP 1.33

LNO4 A/NTH LNCH TIME L-I TIME INJ LAT INJ LONG

85.21 12 ! 41 I149.67 18.17 342.53 117.43 113.07 12 20 50

96.79 13 54 18 785.43 I8.19 315.82 117.44 113.O5 14 7 23

100.00 13 19 56 895.84 13.08 521.49 114.95 117.12 13 34 52

100.OO 15 18 44 5802.53 23.44 275.86 119.60 109.10 16 55 26

110.OO 13 7 29 934.99 5.48 519.93 110.44 125.79 13 23 4

II0.00 17 47 39 5536.14 31.91 243.Z'Z IL_Z.35 102.98 19 16 36

DIFFERENTIAL CORI_CTIONS MI0-COURSIE EXECUTION ACCURACY

TOE .2751 TRA-I .2252 TC3 .O352 BAU .Of13 SGT 1568.9 SGR 482.0 ._,3 132.8

ROE -.4248 RRA ,0886 RC3 -.0467 FAU .02434 RRT -.4152 RRF .4344 RTF _.8622

FOE -.2749 FRA 1.0126 FC3 -.7741 BSP 4855 SC_ 1641.3 R25 -.05|2 RI3 .8647

BOE .506| 8RA 1.2284 BC3 .0585 FSP -347 _1 1582.7 SGZ 4M.7 THA 172.13

LAUNCH DATE AUG 1 1970

HELIOCENTRIC CONIC

RL 151.84 LAL -.IX]

RP 108.07 LAP -1.42

RC 40.238 GL -7.36

PLANETOCENTRIC CCNIC

C3 24.665 VHL 4.966

LNO.I ATNTH LIqCH TINE

85.07 12 16 39
94.93 13 36 58

100.00 13 8 33

I00.00 15 _9 44

110.00 13 2 45

110.00 17 52 2

DIFFERI[NTIAL C_RIECTION8

TOE .2749 TRA-J.Z079 TC3 .08Z2 BAU .0354

ROE -.4014 RRA .1016 RC3 -.0691 FAU .02576

FOE -.2797 FRA J.0563 FC3 -.9042 BSP 5072

BOE .4865 BRA 1.21L:_Z 8C3 .IOTA FSP -_S

10.547 OPA -24.76 RAP 224.75 ECC 1.4480

INJ RT ASC INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

549,7 21,14 355.05

185.4 21.15 308.35

295.8 16.61 314.48

5_2.5 25.85 267.88

335.0 9.88 313.60

4736.1 33.36 234.29

CRSIT 0ETERNINATION ACCURACY

ST 551.8 SR 467.7 SS 444.0

CRT -.6058 CRS -.6742 CST .9948

LSA 782.3 HSA 328.6 SSA 16.9

ELl 650.9 EL2 315.4 ALF 142.67

fLIGHT TINE I04.00 ARRIVAL OATE NOV 15 1970

0ISTANCE 252.318

LQ. 308.34 VL 25.112 GAL 4.88 A_. 91.46 PICA 103.42 SNA 118.77 ECC .29022 INC 1.4564 Vl 29.541

LOP 51,77 VP 36.588 GAP -I6.08 A2_P 89.66 TAL 167,84 TAP 271.27 RCA 84.30 APO 155.24 V2 35.066

GP -9.66 7AL 61.73 7AP 9.66 ETS 85.16 ZAE 173._'5 ETE 318.85 ZAC 90.19 ETC 258.55 CLP -.29

OLA -28.71RAL 243,63 RAO 6568.0 VEL 12.085 PTH 2.16 VHP |0.044 DPA -25.90 RAP 226.13 ECC 1.4059
L-| T|ME ;NJ L.AT |NJ LONG INJ RT ASC |NJ AZI4TH INJ TIME PO CST TZH 1HI 2 LAT INJ 2 LONG

1076.40 18.60 337.33 ||5.68 112.26 12 34 35 476.4 21.46 329.79

809.90 18.62 317.81 115.69 112.25 13 52 27 209.9 21.48 510.27

907.90 12.?0 3L_Z.19 112.85 117.29 13 23 41 307.9 16.26 315.21

5741.67 24.74 271.BO 118.05 107.34 17 5 26 5141.7 _6.88 263.66

g'Z6.15 5.82 319.46 108.74 123.74 13 |8 |l 326.2 10.21 513.13

5296.18 32.48 240.24 120.30 101.30 19 213 18 4696.2 53.69 231.22

MI0-COURSIE E_ECUTION ACCURACY CRBIT DETERNINATION ACCURACY

_T 1622.2 SGR 486.8 SG3 145.6 ST 572.5 SR 464.8 SS 458.0

RRT -.46|9 RRF .4834 RTF -.8716 CRT -.6237 CRS -.6774 CST .9963

1693.7 /_3 -.0fl73 R13 .8744 LSA PAJS.2 MSA 324.0 SSA 17.0

SGI 1638.9 _ 427.4 THA 171.53 ELI 668.6 EL2 311.1ALF 144.30

LAUNCH 0ATE AUG 1 1970

HELIOCENTRIC CONIC

RL 151.84 LAL -.DO

RP 108.03 LAP -1.24

RC 40.497 GL -6.92

PLAN[TOCENTRIC CONIC

C3 22.378 VHL 4.731

LNCH AZNTH LNCH TIME

90.00 12 40 15

90.00 13 14 34

IDO.O0 12 55 40

IDO.O0 15 41 48

110.00 12 56 33

110.00 17 57 24

FLIGHT TIN[ 106.00 ARRIVAL CATE NOV 15 1970

01STANCE 259.081

LOt. 308.34 VL 25.294 GAk 4.56 AZL 91.30 H(A 106.65 5_tA 119.75 ECC .27875 INC 1.2958 Vl 29.341

LOP 54.98 VP 36.726 GAP -15.20 A?P 89.65 TAL 167.98 TAP 274.61 RCA 86.37 APO 153.13 v2 35.079

GP -10.59 ZAL 61.87 2AP 10.57 ET5 76.15 7AE 170.46 ETE 525.70 7AC 89.69 ETC 258.77 CLP -1.95

DLA -28.25 RAL 243.53 RAO 6567.9 VEL 11.990 PTH 2.14 VHP 9.562 OPA -27.09 RAP 227.48 ECC 1.3683

L-I TIME INJ LAT INJ LCNG INJ RT A_ INJ A2_4TH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

975.09 17.55 329.45 113.29 112,59 12 56 28 375.1 ZO.46 321.98
863.68 L_}.32 322.43 114.45 110.16 13 28 58 263.7 22.88 314.71

925.05 12.16 323.18 110.68 117.52 13"I_ -5 325.0 15.75 316.23

5677.00 25.98 267.40 116.40 105.34 17 16 25 5077.0 27.85 259.09

922.28 5.96 319,26 106,97 123.72 13 11 55 322.3 10.35 312.92

5252.53 53.01 236.9fl 118_17 99.42 19 24 57 4652.5 33.96 227.84

DIFFERENTIAL CO_RKCTIC_IS

TOE .2729 TRA-I.1917 TC3 .1350 8AU .0498

ROE -.3791 RRA .115fl RC3 -.0972 FAU .02732

FOE -.2835 FRA 1.1043 FC3-I.0570 8SP 5271
60£ .4671 BRA 1.1973 8C3 .1664 FSP -427

NIO-COURSI[ E_[CUTION ACCURACY CR_IT 0ETERMINATION ACCURACY

SGT 1676.4 _R 494.4 5_3 159.9 ST _92.3 SR 461.6 SS 471.9

RRT -,51|11_W .§_63 RTF -.8799 CRT -.6406 CRS -.680fi CST .9975

• T_ 1747.8 1_3 -.0_57 RI3 .8832 LSA 8_7.3 HSA 319.1 SSA 17.2

S_I 1696.6 S_ 419.9 THA 170.86 ELI 685.7 EL2 _06.2 ALF 145.74

LAUNO_ DATE AUG 1 1970 FLIGHT TINE I08.00 ARRIVAL CATE NOV 17 1970

HELIOCENTRIC CONIC 0ISTM_E 265.848

RL 151 .84 I._L -.IX} LCL 3_.34 VL 2_.463 GAL 4.27 A2_. 91.13 PICA 109.85 SMA

RP 107.99 LAP -1.06 LOP 58.19 VP _,854 GAP -J4,35 A2'IP _19.6_ TAL 168.15 TAP

RC 40.930 GL -6.37 GP -11.21 ZAL 62.07 7AP 11.78 ETS I_.1}_ Z,4E 167.58 ETE

PLANETOCENTRIC CONIC

C3 20.338 VHL 4.510 0LA -27.67 RAL 243.37 RAO 6567.8 VI[L lJ.gO_ PTH _.12 VHP

120.68 ECC .26801 IN(: 1.I_95 Vl 29.341

278.00 RCA 88.34 APO 153.03 v2 55.092

325.67 2AC 89.08 ETC 259.00 CLP -3.65

LNCH AZHTH LNCH TINE L-I TIME INJ I.AT INJ L_ |NJ RT ASC INJ AZMTH INJ TIME
go,DO !2 3 _x9 !069.84 14._ 335._ 110.24 114.31 12 21 19

90.00 13 50 4 722.90 23.34 313.24 113._3 I06._1 14 2 7

100.OO 12 41 30 946.96 11.47 324.44 108.48 117.79 12 57 I7

IDO.OO 15 54 44 5609.05 27.11 262.67 114.63 103.10 17 28 13

110.00 12 48 53 923.74 5.91 319.34 105.13 123.73 13 4 17

110.00 18 3 50 5205.04 33.48 233.3Z 115.g_ 97.32 19 30 35

DIFFERENTIAL COlleCTIONS N_0-(X_U_I_ [_ECUT|ON ACCURACY

TOE .2702 TRA-J .17A5 TC3 .1969 _AU .0645 SGT |72_._ S_ _0_.8 S(;3 175.6

ROE -.3578 RRA .1304 RC3 -.1323 FAU .02906 RRT -.56_ Mr .5920 R1T -,8877

FOE -.2855 FRA 1.1566 FC3-1.2368 8SP 5465 SG6 1801.1 1_3 -.0748 RI3 .8915

_OE .4483 8RA 1.1817 8C3 .2373 FSP -473 SGI 1753.3 SG2 412.1 THA 170.09

9.100 OPA -28.35 RAP 228.77 ECC 1.3347

PO CST TIN INJ 2 LAT INJ 2 LONG
469.8 18.14 327.97

122.9 25.38 305.16
347.0 15.10 317.53

5009.0 28.6A 254.20

323.7 10.50 313.O0

4605.0 34.13 224.14

CR_IT 0ETERHINATION ACCURACY

ST 611.O SR 458.0 S$ 484,9

CRT -.6590 CRS -.6829 CST .9984

LSA 848.4 HSA 313.3 SSA 17.5

ELI 702.3 EL2 299.7 ALF 146.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 5. 1970

LAUNCH OAT[ AO6 1 1970 FLIGHT TINE II0.00 ARRIVAL CATE NOV 19 1970

1'4[LJ(XENTRIC CONIC 01STAI_E 272.615

RL 151.84 LAL -.00 LQ. 308.34 VL 25.618 GAL 3.98 A_L 90.96 HCA 113.06 S_4A

RP 107.95 LAP -.88 LOP 61.41 VP 36.974 GAP -13.5] AZP 99.63 TAL 168.36 TAP

RE 41.530 GL -5.69 GP 212.14 2AL 62.34 2AP 13.27 ETS 62.54 ZAE 164.76 ETE

PLANETOCENTRIC CONIC

C3 18.519 VHL 4._03 0LA -26.94- RAL 243.17 RA0 6567.7 VEL 11.828 PTH 2.09 VNP

LN(J4 AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_

90.00 II 38 30 1127.55 13.33 338.66 107.66

90.00 14 13 29 620.96 25.14 306.]O 112.04

I00.00 12 26 9 973.65 10.62 325.96 106.27

I00.00 16 8 32 5538.03 28.11 257.63 112.75

II0.00 12 39 46 930.86 5.64 319.71 103.25

110.00 18 11 23 5153.58 33.86 LPZ9.35 113.67

01FFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY

TD[ .2661 TRA-I,|573 TC3 .2674 BAU .0793 .%T 1779.Z _ 522.4 .%3 192.9

ROE -.3374 RRA .14_3 RC3 -.1760 FAU .03097 RRT -.6169 mr .6493 RTF -.B951

FOE -.2833 FRA 1.2145 FC3-1.4478 BSP _673 _ 1854.3 R23 -.08§2 RI3 .8995

6OK .4297 8RA 1.1666 B(13 .3201FSP -525 SGI 1809.8 S6Z 404.2 THA 169.19

121.56 ECC .25804 INC .9563 Vl 29.341

281.42 RCA 90.19 APO 152.93 V2 35.105

326.300 74C 88.35 ETC 259.22 CLP -5.41

8.659 OPA -29.69

INJ A214TH INJ TIME _ CST TIN

115.21 11 57 18 527.5

103.48 14 23 50 20.9

I18.II 12 A2 22 373.7

100.62 17 40 50 4938.0

123.77 12 55 17 330.9

95.00 19 37 17 4553.6

RAP 229.99 ECC 1.3048

INJ 2 L4T ZNJ 2 LONG

16.62 331.52

26.75 298.00

14.30 319.10

29.29 249.02

10.04 313.38

34.18 220.12

ORBIT OETERNINATION ACCURACY

ST 628.0 SR 454.0 55 497.2

CRT -.6780 CRS -.6847 CST .9989

LSA 867.9 NSA 306.9 554 17.7

EL1 717.9 EL2 29J.9 ALF 147.99

LAUNCH 0ATE AUG I 1970 FLIGHT TINE 112.00 ARRIVAL 0ATE NOV 21 1970

HqELICCKNTRIC CONIC
RL 151.84 LAL -.00

RP 107.91 LAP -.69

RC 42.291GL -4.85

PLANIET(X:ENTRIC CON|C

C3 16.904 VHt,. 4.111
LNCH A2'MTH LNCH TINE

90.00 II 15 43

90.00 14 34 26

10(3,00 12 9 41

100.00 16 23 9

110.00 12 29 13

110.00 18 20 6

OI STAN(E 279.380

LOt. 308.34 Vk 25.761 GAL 3.72 A2'L g0.77 HCA 116.28 SNA 122.39 gCC .24879

LOP 64.62 VP 37.085 GAP -12.73 A2'P 89.66 TAL 1.68.61 TAP 284.89 RCA 91.94

GP -13.19 ZAL 62.66 ZAP 15.01 $'T8 57.71 Z._ 162.03 ETE 326.17 ZAC 87.48

OLA -26.05 RAL 242.95 RAO 6567.7 VEL 11.760 PTH 2.08 _.IP 8.2390PA -31.12
L-I TINE INJ I.AT XNJ LONG INJ RT A_ INJ A2MTdd INJ TIME PO CST TIN

1179.58 11.80 341.71 105.22 115.93 11 35 23 579.6

5814.46 26.47 277.62 110.30 100.44 16 11 20 5214.5

1005.33 9.60 327.76 104.07 118.45 12 26 26 405.3

5463.94 28._Y'Z 252.27 110.75 97.91 17 54 13 4863.9

944.01 5.14 320.40 101.35 123_84 12 44 57 344.0

5096.02 34.11 225.03 111.30 92.46 19 45 4 4498.0

OIIrlrlrRENTIAL CORRECTIONS NI0-CQJRSE EXECUTION ACCURACY

TOE .2602 TRA-I .1401 TC3 .3462 BAU .0939 .%T 18Z7.5 .%R 545.5 .%3 212.1

ROE -.3176 RRA .1655 RC3 -.Z299 FAU .03306 RRT -.6704 RRF .?064 R1T -.g018

FOE -.2813 FRA 1.2785 FC3-1.6932 8SP 5869 _ 1907.2 _3 -.0968 R13 .9071

80E .4106 8RA 1.1520 8C3 .4156 FSP -593 .%1 1865.5 .%2 396.5 THA 168.14

INC .7743 Vl 29.341

APO 152.83 v2 35.117

ETC 259.43 CLP -7.21

RAP 231.12 ECC 1.2782
INJ 2 LAT INJ 2 LONG

15.20 334.68
27.65 269.15

13.32 320.95

29.71 243.56

9.55 314.09

34.07 215.79

ORBIT OETEm4II_TION ACCUR4CV

ST 642.7 SR 449.3 SS 507.9

CRT -.6975 CRS -.6847 CST .9988

LSA 884.6 NSA 300.1 5SA 18.0

EL1 731.3 EL2 282.9 4LF 148.83

L4UNCH 0ATE AUG I 1970 FLIGHT TIN[ 114.00 4RRIV4L O4TE NOV 23 1970

I,,_LIOCENTRIC CONIC CISTANCE 286.140

RL 151 .84 LAL -.00 LOL 308.34 VL 25.893 G4L 3.47 AZL 90.58 HCA 119.50 SN4 123.16 ECC .24024 INC .5820 Vl 29.341

RP 107.88 LAP -,51 LOP 67.84 VP 37.197 GAP "11.97 AZP 89.71 T4L 168.89 T4P 28B.38 RC4 93.57 APO 152.74 V2 35.129

RC 43.202 GL -3.83 GP -14.39 ZAL 63.04 ZAP-16.97 ETS 53.92 74[ 159.41ET[ 325.50 24C 86.46 [TC 259.63 CLP -9.09

PL4NETO([NTR|C CONIC

C3 15.474 VHL 5.934 CL4 -24.97 RAL 242.69 RA0 6567.6 VEL 11.699 PTH 2.06 VHP 7.839 OPA -32.66 R4P 232.16 [CC 1.2547

LNCH ATMTH LNCH T|NE L-; TIN[ JNJ LAT JNJ LON6 ZNJ RT ASC INJ A2NTH |NJ TIME _ CST TIN |NJ 2 LAT ]NJ 2 LONG

90.00 10 53 30 1231.72 10.23 344.74 102.89 116.55 11 14 2 631.7 13,72 337.79

90.00 14 54 39 5722.04 27.44 271.03 108.40 97.27 16 30 l 5122.0 28.16 262.43

I00.00 11 52 9 1042.35 8.39 329.85 101.92 118.80 12 9 32 442.4 12.17 323.10

100.00 16 38 41 5386.63 29.51 246.60 108.65 94.99 18 8 28 4786.6 29.89 237.82

110.00 12 17 16 963.56 4.40 321.43 99.47 123.93 12 33 20 363.6 8.82 315.14

110.00 18 30 3 5038.19 34.18 220.36 108.88 89.69 19 54 1 4438.2 33.76 211.14

0I_rERKNTIAL CORRECTIONS MID-COURSE [XECUTION ACCURACY ORBIT 0[TERMINATION 4CCURACV

TOE .2525 TRA-1.1228 TC3 .4338 8AU .1087 .%T 1872.5 SC,R 577.3 .%3 233.1 ST 654.4 SR 444.0 SS 517.1

RCE -.2985 RRA .1866 RC3 -.2965 FAU .03536 RRT -.7219 _ .7613 RTF -.g081 CRT -.7180 CRS -.6832 CST .9978

rOE -.2729 FR4 1.3491 FC3-1.9783 BSP 6072 _ 1959.5 R23 -.1096 R13 .9143 LS4 898.1NSA 292.9 SS4 18.2

80E .3969 8RA 1.1382 8C3 .5255 FSP -647 .%1 1920.4 $62 389.5 THA 166.90 ELI 742.4 EL2 272.4 ALF 149.49

L4UNCH 0ATE AUG I 1970 FLIGHT TINE I16.00 ARRIVAL CATE NOV 25 1970

H[LICX_ENTRIC CONIC

RL 151.84 LAL -.00

RP 107.84 LAP -.32

RC 44.254 GL -2.60

PLANETOC[NTRIC CONIC

C3 14.214 VI4L 3.770
LNCH AFMTH LNCH TINE

90.00 I0 31 12

90.00 15 14 53

100.00 11 33 35

I00.00 16 55 12

110,00 12 3 _8

110.00 18 41 18

0ISTAN(E 292.894

LOt. 308.34 VL 26.013 GAL 3.23 _7L 90.38 H(A 122.72 SNA 123.88 ECC .23235 IN(: .3766 Vl 29.341
LOP 71.06 VP 37.283 GAP °11.22 A2'P 89.80 TAL 169.19 T_P 291.91 RCA 95.09 4P0 152.66 V2 35.141

GP -15.76 2AL 63.47 2AP 19.15 ETS 50.9_ 7AIE 156.88 ETE 324.40 7AC 85.25 [TC 259.82 CLP -11.03

0LA -23.67 RAL 242.44 RAO 6567.6 VEL 11.645 PTH 2.04 VHP 7.461 0PA -34.34

L-I TIME INJ LAT INJ t.C_NG INJ RT ASC - tNJ AZldTH INJ TIME PC) CST TIN

1286.63 8.55 347.89 100.69 117.10 10 52 39 686.6

5629.23 28.06 264.31 106.37 93.96 16 48 43 3029.2

1085.25 6.97 332.24 99.84 119.14 11 51 40 485.3

5305.84 29.84 240.62 106.47 91.85 18 23 37 4705.8

989.99 3.39 322.81 97.63 124.03 12 20 28 390.0

4973.87 34.05 215.34 106.41 86.73 20 4 12 4373.9
OIFFERENTIAL CORRECTIONS

TOE .2421 TRA-1.1058 TC3 .5287 8AU .1235

ROE -.2793 RRA .2110 RC3 -.3782 FAU .03785

FOE -.2578 FRA 1.4273 FC3-2.3054 BSP 6266

Bog .3696 8RA.1.1258 BC3 .6500 FSP -717

MIO-COUR._E EXECUTION ACCURACY

.%T 1913.4 _ 619.7 .%3 256.1
RRT -.7693 RRF .8118 RTF -.9139

S_ 2011.3 R23 -.1239 R13 .9213

.%1 1974.3 .%2 383.7 THA 165.45

RAP 233.07 ECC 1.2339

INJ 2 LAT INJ 2 LONG
12.11 341.03

28.32 255.65
10.81 325.55

29.78 231.81

7.84 316.55

33.22 206.20

ORBIT OETERNINATION ACCURACY

ST 662.2 SR 437.4 SS 524.1
CRT -.7392 CRS -.6787 CST .9953

LSA 906.9 HS_ 285.9 SS_ 18.5

ELI 749.8 EL2 260.2 ALF 150.00
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 5. 197Op

LAUNCH0ATE AUG 1 1970

HELIOCENTRIC CONIC

RL 151.84 LAL -.00

RP 107.81 LAP -.13

RC 45.436 GL -1.13

PLANETO(ENTRIC CONIC

C3 13.112 VHL 3.621

LNCH AZMTH LNCH TIN[

90.00 10 8 29

90.00 15 35 36

100.00 11 13 58

10(1.00 17 12 48

110.00 11 49 20

llO.OO |B 53 36

FLIGHT TIN[ 118.00 ARRIVAL DATE NOV 27 1970

DISTAI_E 299.638

LOt. 308.34 VL 26.124 GAL 3.01 AZL 90.16 HEA 125.94 .944

LOP 74.28 VP 37.370 GAP -10.50 AZP 89.91 TAL 169.32 TAP

GP -17.32 ?AL 63.96 ZAP 21.36 ETS 48.67 ?AE 154.45 ETE

124.55 ECC .22509 INC .1556 Vl 29.341
295.46 RCA 96.51APO 132.58 V2 35.152

322.93 74C 83.84 ETC 259.99 CLP -13.05

DL4 -22.13 RAL 242.18 RAO 6567.5 V[L 11.597 PTH 2.03 VHP 7.lOB 0P4 -36.18 RAP 233.84 ECC 1.2158

L-! TIN[ INJ LAT INJ LONG INJ RT ASC |NJ A214TH INJ TIN[ PO CST TIN INJ 2 L4T INJ 2 LONG

1346.07 _.69 351.27 98.62 117,58 10 30 55 746.1 10.33 344.48

5534.55 28.31 257.40 104.25 90.50 17 7 51 4934.5 28.08 248.74

1134.70 5.33 334.99 97.87 119.46 11 32 53 534.7 9.21 328.36

5221.14 29.86 234.32 104.23 88.54 18 39 49 4621.1 29.34 225.56
1023.85 2;10 324.59 95.87 124.13 12 6 24 423.9 6.56 318.34

4904.76 33.65 Z09.99 103.93 83.58 20 15 41 4_O4.8 32.39 200.98

DIFFERENTIAL CORRI[CTIONS

TOg .2290 TRA-l.0890 TC3 .6291B4U .1385

ROE -.2598 RRA .2_ RC3 -.4779 FAU .04053

FOE -.2340 FRA 1.5137 FC3-2.6762 6SP 6463

BOE .3463 6RA 1.I150 BC3 .79_ FSP -794

NI0-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCUR4CY

SGT 1949.1 _ 675.4 SG3 281.0 ST 663.5 SR 429.1 SS 529.1

RRT -.Bill RRF .8562 RTF -.9191 CRT -.7619 CR5 -.6710 CST .9904

$68 2062.8 823 -.1388 R13 .9281 LSA 910.3 HSA 279.2 SSA 18.8

SGI _27.5 Sr_ 379.8 THA 163.71 ELI 752.7 EL2 245.7 ALF 150.37

LAUNCH 0ATE AUG 1 1970 FLIGHT TINE 120.00 ARRIVAL DATE NOV 29 1970

HELIC)CENTRIC CONIC

RL 151.84 LAL -.00

RP 107.77 LAP .06

RE 46.738 GL .63

PLANETOCENTRIC CCNIC

C3 12.159 VHL 3.487
LNCH A;_4TH LNCH TIHE

_.00 9 45 7

90.00 15 57 9

100.00 lO 53 17

100.00 17 )I dO

110.00 II 3) 23

110.130 19 B 3

DIFFERENTIAL CO_CTIOI_

TOE .ZlL_O TRA-I.073| TC3 .7_04 BAU .1535

ROE -.2390 RRA .27)6 RC3 -.5982 FAU .043)3

FOE -.1984 FRA 1.f_394 FC3-).0854 8SP 66)9

BOg .3195 BRA 1.107S BC3 .9441FSP -B75

0ISTANCE 306.372

LCL 308.34 VL 26.L_'25 GAL 2.80 A2'L 89.9'Z P/_A 129.16 SI.IA 125.17 ECC .21844 INC .0816 Vl 29.341
LOP 77.50 VP 37.451 GAP -9.80 ATP g0.05 TAL 169.86 TAP 299.02 RCA 97.82 APO 132.51 v2 35.163

GP -19.1J ZAL 64.51 lAP 24.21 ET$ 46.91 7AE 152.08 ETE 321.11 ?A( 82.18 ETC 260.13 CLP -15.16

OLA -20.30 RAL 241.96 RAO 6567.5 VI[L 11.556 PTH 2.02 VHP 6.779 OPA -3B.'_) _AP 234,43 ECC 1.2001
L-I TINE INJ LAT INJ I.GNG INJ RT ASC INJ A2NTH INJ TIME PO CST TIN -INJ 2 LAT INJ 2 LONG

1411.5) 4.61 354.96 96.72 117.97 10 _ 39 811.5 B.32 348,24

5436.83 28.16 2_10.25 102,10 86.93 17 27 46 4836.B 27.44 241.66

1191.55 3.42 33_.13 _N5.06 119.71 II 13 8 591.5 7.35 331.55

5132.04 29.52 227.72 101.99 85.08 18 57 12 4532.0 28.53 219.06
I065.B7 .49 326.78 94.24 124.18 II 51 9 465.9 4.98 3213.56

4830.48 32.94 204.31 101.48 80.29 2028 34 4230.5 31.25 195.49

NIO-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

5GT 1978.8 StIR 747.0 SG3 307.7 ST 663.2 SR 418.4 SS 532.3

RRT -.8460 RRF .8935 RW -.9238 CRT -.7862 CRS -.6388 CST .9818

$6tB 2115.1R_3 -.1540 R13 .9347 LSA 907.1HSA 273.7 SSA 19.1

5G1 ZOB1.0 S62 378.7 THA 161.66 ELI 750.0 EL2 228.6 ALF 150.63

L4UNCH D4T£ AUG 1 1970 FLIGHT TIN[ 122.00 ARRIVAL 0ATE CEC 1 1970

HELIOCENTRIC CONIC

RL 151.84 LAL -.00

RP 107.74 LAP .26
RC 48,150 GL 2.70

PLANE TC_KNTRIC CONIC

C3 11.349 VHL 3.369

LNCH A?NTH LNCH TIME

90.00 9 20 36

90.00 16 19 31

100.00 I0 31 29

I[30.00 17 31 39

II0,00 II 16 8

110.00 19 23 49

DISTAN(E 313.092

LOL 308.34 VL 26.316 GAL 2.61 AZL 89.65 NC4 132.39 .944 125.74 ECC .21237 INC .3457 vJ 29.34!

LOP _0.73 VP 37.523 GAP -9.12 4?P 90.23 TAL 170.21 TAP 302.60 RE4 99.03 _PO 152.44 v2 35.174

GP -21.16 ZAL 63.11 ZAP 27.12 ETS 45.55 2AE 149.73 ETE 318.93 ?AC 80.24 ETC 260.24 CLP -17.38

0L4 -lB.16 RAL 241.77 RA0 6567.4 VEL 11.521PTH 2.01VHP 6.478 DP4 -40.43 R4P 234.81 ECC 1.1868

L-I TIME INJ LAT INJ LCI_ INJ RT ASC |NJ A214TH INJ TINE PO CST TIN |NJ Z L_T INJ 2 LONG

|484._O 2.87 359.04 95.05 118.23 9 45 40 884.5 6.03 352.38

5335.01 27.57 242.86 99.98 83.27 17 48 46 4735.0 26.35 234.41

1236.B5 1.21 341.72 94.46 119.B7 IO 52 25 656.9 5.17 335.17

5037.89 28.77 220.83 99.79 81.53 19 15 57 4437.9 27.30 212.33

1116.92 -1.46 329.44 92.79 124.16 11 34 45 516.9 3.03 323.23

4750.58 31.86 198.31 99.11 76.90 2'0 42 59 4150.6 29.73 189.76

OIFFERI[NTIAL CCR_ECTIONS NI0-C.CU_SE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE .1923 TRA-I.0572 TC3 .8318 BAU .1692 SGT 2000.4 SGR 837.8 5_3 335.9 ST 655.4 SR 404.5 SS 535.4

ROE -.2160 RRA .3144 RC3 -.7427 FAU .04625 RRT -.8743 RRF .9234 RW -.9279 CRT -.8156 CRS -.6444 CST .9668

FOE -.1489 FR_ 1.71_O FC3-3.5276 BSP 6833 S_ 2168.7 823 -.1676 R13 .9414 LSA 898.2 MSA 269.7 SS4 19.2

BOE .2892 8RA 1.1029 6C3 1.1151FSP -963 SGI 2135,0 SG2 381.0 THA 159.19 ELI 741.9 EL2 206.8 ALF 150.79

LAUNCH O4TE AUG 1 1970 FLIGHT TINE 124.00 ARRIVAL DATE DEC 3 1970

H_LIC_ENTRIC CONIC 0ISTANCE 319.799

RL 151.84 LAL -.00 LCL 3OB.34 VL _6.4OO GAL 2.44 AZI,. 89.36 PICA 135.61 5_A 126.26 ECC ._684 INC .6378 Vl 29.341

RP 107.71 LAP .45 LOP 83.96 VP 37.59) GAP -8.46 AlP g0.46 TAL 170.57 TAP 306.18 RCA 100.15 _FO 152.38 V2 35.184

RE 49.661 GL 5.15 GP -23.5) ZAL 65.78 ZAP 30.32 ETS 44.52 Z,_E 147.36 ETE 316.42 2AC 77.98 ETC 260.31 CLP -19.70

PL4NETOCENTRIC CONIC
C3 10.682 Vl,4L 3._ OLA -15.64 RAL 241,6_ RA0 6_67.4 VEL 11.492 PTH 2.00 VHP 6.207 0PA -42.97 RAP 234.91 EC 1.1758

LNO4 A_dTH LN_H TIN[ L-I TIN[ INJ LAT INJ LGN_ |NJ RT AS_ INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

gO.O0 8 55 44 1566.62 -._ 3.6,?. 93.65 118,31 9 21 50 966.6 3.41 356.99

90.00 16 44 3 5_ZB.OI L_6.48 233.L_Z 97.96 79.59 18 11 11 4628.0 24.78 226.97

100.00 10 B 28 1331.94 -1.34 345.83 93.12 119.87 I0 30 40 731.9 2,64 339.31

I00.00 18 14 0 4937.92 27._6 213.6_ 97.72 77.94 19 36 18 4337.9 25.62 205.38
II0.00 10 57 33 1178.15 -3.79 332.64 91.59 124.00 11 17 12 578.1 .69 326.43

110.00 19 41 _4 4664.48 30,36 192.07 _._0 73.48 L>0 59 B 4064.5 27.80 183.81

0IFFERENTIAL CORR[CTICI_ NI0-C_URS_[ EXECUTION ACCURACY ORBIT 0ETERNINATIGN ACCURACY

TOE .16_5 TRA-I .0417 TC3 ._Z3I _/¢1 .I854 _GT _lJ.B _R 951.0 SG3 _4.7 ST 641.3 SR 386.9 SS 541 .2

ROE -.1891 RRA ._638 RC3 -.9128 FAU .04912 RRT -.B937 _ .9463 RIT -.9313 CRT -.8516 CRS -.6311 CST .9426
FOE -.081! FRA I.B239 FE3-3.9_O8 BSP 7019 _ L_22_.2 R_ -.|789 813 .9481 LSA B83.9 M$A 268.7 SSA 19.2

802 .2533 _RA 1.1034 BC3 1.29_2 FSP -1054 SGI 2191.1 ,%2 388.2 THA 156.26 ELI 727.3 EL2 178.8 ALF 150.88
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197Op

LAUNCH OATE AUG I 1970 FLIGHT TINE 126.00 ARRIVAL CATE 0EC 5 1970

_ELI(X[NTRIC CONIC

RL 151.84 LAL -.00 LOL 308.34 VL 26.475 GAL

RP 107.68 LAP .64 LOP 87.19 VP 37.655 GAP

RC 51.263 GL 8.04 GP -26.26 7AL 66.53 TAP

PLANETO([HTRIC CONIC

C3 IO.163 VHL ),188 OLA -IZ.70 RAL 241.60 RAO 6567.4 VEL

LNO4 A_MTH LNCH TIME L-I TIME INJ LAT
90.00 8 29 17 1659.8I -3.38

90.00 17 10 9 5114.6_ 24.85

100.00 9 44 5 1418.50 -4.27

I00.00 18 38 3 4831.22 25.82

410.00 10 37 34 1251.00 -6.56

110.00 20 I 3 4571.49 28.38
0IFFERENTIAL CORI;_CTION$

TO[ .1410 TRA-I .0269 TC3 ._:J_ 8AU .2028

RO£ -.1561 RRA .4244 RC3-1.1088 FAU .05181

FOE .0089 FRA 1.9409 FC3-4.4139 OSP 7238

BOE .2103 8RA 1.1112 BC3 1,4929 FSP -I146

DISTANCE 316.490

2.28 ATL 89.03 _A 138.84 SMA 126.74 [CC .20184 INC .9651 Vl 29.341

-7.82 ATP 90.73 TAL 170.92 TAP }09.76 RCA 101.16 APO 152.33 VZ 35.193

33.83 [T$ 43.7I 74[ 144.88 [TE 313.58 7AC 75.34 ETC 260.31 CLP -_2.14

11.470 PTH 1.99 VHP

INJ LC_IG INJ RT A_ INJ A254TH INJ TIME

8.82 92.62 118.13 8 56 57

227.33 96.13 75.96 18 35 24

350.60 92.13 119.61 I0 7 43

206._) 95.85 74.39 19 58 34

336.47 90.72 123.62 I0 58 25

189.55 94.93 70.09 21 17 15

MIO-COUR$[ EXECUTION ACCURACY

,%T 2012.3 S6R 1090.8 S(;3 393.2

RRT -.91J5 RRF .9632 RT_ -.9342

SGB _89.0 R23 -.1853 RI3 .9550

_Kpl _'_53.7 S_ 400.6 THA 152.78

LAUNCH OATE AUG I 1970 FLIGHT TII_ 128.00

HELI_ENTRIC CONIC DISTANCE 333.163

RL 151.84 LAL -.00 LCL 308.34 VL 26.543 GAL 2.13 A?L 88.66 PiCA 142.07 SNA

RP IO7.65 LAP .82 LCP 90°42 VP 37,711 GAP -7,ZO A2'P 91,06 TAL J71.27 TAP

RC 52.948 GL I1.41 GP -29.40 ZAL 67.37 ZAP 37.68 ETS 43.06 ?_l,E 142.22 ETE
PL4N[TOCENTRIC CONIC

C3 9.804 VHL 3.1310LA -9.27 RAL 241.66 RAO 6567.4 _I[L 11.454 PTH 1.99 VHP

LNCH 4FHTH LNCH TINE L-! TINE INJ I.AT INJ _ |NJl_r A_ INJ AZNTH |NJ TIN[

90.00 8 I 18 1766.44 -'6.78 14782 92.04 I17.56 8 _0 44
90.OO 17 38 38 4993.74 22.60 2lff.I8 94.62 72.47 19 1 52

I00.00 9 18 6 1518._ -7.61 356.15 91.60 119.00 9 43 25

100.00 19 4 31 4716.75 23.49 196.49 94.30 70.97 2g 23 8

110.00 IO 16 1 1337.31 -9.78 341.07 g0.28 122.92 I0 38 18

110.00 _ 23 6 4470.86 25.86 178.81 93.29 66.82 21 37 37

0IFFERENTIAL CORRECTIONS N|O-COUR_ E)q[CUTION ACCURACY

TOE .1102 TRA-I.OI|8 TC3 1.0526 6AU .L_'_'_0 SGT 1_J_.6 5GR 12_.8 _3 419.4

ROE -.I139 RR4 .4988 RC3-|.3274 FAU .05412 RRT -.9226 R_r .9752 RTF -.9383

F0[ .1241FRA 2.0576 FC3-4.7789 6SP 7468 _ 2383.1R_3 -.1852 RI3 .9622

BOE .1584 eRA 1.I181 BC3 1.6941 F$P -1231 SGI 2325.8 S_2 417.9 THA 148.67

5.972 OPA -45.78 RAP 234.68 ECC 1,1672

PC) CST TIM INJ 2 LAT INJ 2 LONG

1059.8 .40 2.19

4514.7 22.67 219.33

818.5 -.29 344.{]_

4231.2 23.43 198.2_

651.0 -2.09 330.23

3971.5 25.40 177.64

ORBIT 0ETERMIN4TION ACCURAC_

ST 621.9 SR 366.3 SS 555.3

CRT -.8983 CRS -.6315 CST .9061

LSA 868.8 MS_ 272.2 SSA 18.7

ELI 707.8 EL2 141.4 ALF I§0.84

ARRIV4L CATE CEC 7 1970

127.18 ECC .19732 INC 1.3378 Vl 29.341

313.34 RCA 102.09 APO 152.28 v2 35._02

310.43 7AC 72.28 ETC 2_0._5 CLP -24.70

5.779 OPA -48.95 RAP 234.01ECC 1.1613

PC) CST TIM INJ 2 LAT INJ 2 LONG

1166.4 -3.O4 8.14

4393.7 19.99 ZI1.48

918.7 -3.68 349.57

4116.7 20.68 19(3.82

737.3 -5.38 334.75

3870.9 22.50 171.27

ORBIT 0ETERMINATION ACCURAC_

ST 598.1 5R 347.9 SS 584.4

CRT -.9547 CRS -.6693 CST .8573

LSA 860.6 MSA 281.7 SSA 17.5

ELI 686.0 EL2 90.3 ALF 150.40

LAUNCH 0ATE AUG 1 1970 FLIGHT TIN[ I_.00 ARRIVAL C_TE CEC 9 1 970

HELIOCENTRIC CONIC

RL 151.84 LAL -.00 LOL 308.34 VL

RP 107.63 LAP 1,01 LOP 93.65 VP

RE 54.707 GL 15.33 GP -33.01 7AL

PLANETOCENTRIC CONIC

C3 9.633 VHL 3.104

LNO4 ATHTH LN_H TINE

_.DO 7 31 18

90.O0 18 I0 9

I00.00 8 50 9

IO(3.OO 19 33 59

IlO.O0 9 52 39

110.OO 20 47 58

OIFFERENTIAL COK_[CTION$

TOE .0762 TRA -.9971 TC3 I .0676 8AU .2431

ROE -.0578 RR4 .5912 RC3-l.Sf166 FAU .05565

FOE .2668 FRA 2.1682 FC3-fi.OO12 8SP 7739

BOE .0956 BRA 1.1591 6C3 1.8875 FSP -1303

01STANCE 339.818

26.604 GAL 2.00 A?L 88.23 HCA 145.30 SNA 127.58 ECC .19327 INC 1.7689 vl 29.341

37.762 GAP -6.60 ATP 91.45 TAL 171.60 TAP 316.89 RCA I0_.92 APO 152.23 V2 35.210

68.33 ZAP 41.88 ETS 42.47 7AE 139.27 ETE _07.01 7AC 68.73 ETC 260.08 CLP -27.40

_LA -5.31RAL 241.85 RAg 6567.3 VEL 11.447 PTH 1.99 VHP 5.638 CPA -52.50 RAP 232.75 ECC 1.1585

L-I TIME INJ LAT INJ LONG INJ-RT ASC INJ A?NTH INJ TINE PO CST TIM INJ _ LAT INJ _ LONG

1889.46 -10.59 21,86 92.07 116.42 8 2 48 1289.5 -6.95 15.06

4863.79 19.69 210.76 93.56 69.23 19 31 12 4263.8 16.69 203.37

1635.13 -11.38 2.74 91.66 117.83 9 17 24 1035.1 -7.57 356.02

4593.35 2_1.53 190.52 93.20 67.78 20 _K) 33 3993.3 17.34 183.18

1439.43 -13.50 346.65 90.42 121.71 I0 16 38 839.4 -9.21 340.17

4361.81 22.75 171.87 92.13 63.77 22 O 40 3761.8 19.04 164.70

MIO-COURSE [XECUTION 4CCURACY ORBIT DETERMINATION ACCURACY

S_T 1968.7 S_ 1465.0 SG3 440.9 ST 572.4 5R 346.9 SS 636.1

RRT -.9297 RRF .9838 RT_ -.9375 CRT -.9967 CRS -.7650 CST .8044

S_ 2454.0 I_ -.1779 R13 .9694 LSA 874.5 MSA 296.1 SSA 15.5

_1 2414.2 SG2 440.2 TH4 143.94 EL1 668.9 EL2 24.3 ALF 148.82

LAUNCH OATE 4U_ 1 1970 FLIGHT TINE 132._0 4RRIVAL OATE DEC 11 1970

H_LIC(ENTRIC CONIC

RL 151.84 LAL -.00

RP 107.60 LAP 1.19

RC 56.533 GL 19,87

PLAN[TOCENTRIC CONIC

C3 9.701VHL 3.115

LNCH A_MTH LNCH TIME
90.00 6 58 39

90.00 18 45 3_

I00.00 8 19 38

lO0.O0 ,_0 7 14

110.00 9 27 5

llO.O0 21 16 17

0ISTANCE _16.455

LOL 308.34 VL L=_.6§9 GAL 1.88 _ZL 87.72 P(_ 148.52 S*4A 127.93 ECC .18966 INC 2.2767 Vl 29.341

LCP 96.89 VP 37,808 GAP -6,02 A?P 91.94 TAL 17I .90 TAP 320.43 RCA 103.67 APO 152.20 V2 35.218
GP o37.14 ZAL 69.44 ZAP 46.46 ETS 41.86 ZAI[ 135.93 ETE ]03.40 ZAC 64.66 ETC 259.78 CLP -30 ._3

OLd -.Tfl R_L 242.20 RAO 6567.3 VEL 11.449 PTH 1.99 VHP 5.560 0P4 -56.47 RAP 2_0.70 ECC 1.1596

L-| TIN[ INJ LAT ]NJ _ |NJ RT AS_ [NJ A214TH ]NJ TINE PO C$T TIM INJ 2 LAT INJ 2 LONG

2032.69 -14.78 _W_._ _'Z.91 114.43 7 32 31 1432.7 -11.36 23.27

4723.30 16.07 202.05 93.12 66.37 213 4 16 4123.3 12.74 194.95

1771.43 -15.58 I0._ 92.52 115.84 8 49 l0 1171.4 -11.98 3.74

4459.79 16.88 182._ 92.74 64.96 21 21 34 _k_59.8 13.36 175.26

1560.32 -17.71 353.49 91.33 II9.73 9 53 5 960.3 -13.62 346.76

4243.67 19.02 164.73 91.60 61.05 22 27 0 3643.7 15.02 157.91

ORBIT OETERNINATION ACCURAC_

ST 552.6 SR 397.6 $5 729.0

CRT -.9791 CR5 -.8908 CST .7828

LSA 950.8 HSA 3OI.2 SSA 13.5

ELl 677.6 EL_ 66.0 ALF 1a4._5

OIFFERENTIAI

TOE .0251

ROE .0249

FOE .4568

8OE .O353

CORR[CTIONS

TR4 -.9972 TC3 .9691 BkU .2590

RRA .7132 RC3-1.7463 FAU .05499

FRA 2.2833 FC3-4.9073 6SP 7686

BRA 1.2L_:O 8C3 1.9971 FSP -1308

MIO-COI,_SE EXECUTION ACCURACY
,_,T 1931.8 S_R I705.0 SG3 454.7

RRT -.9_95 R_ .9_91 RTF" -.9357

S_ 2376.7 1_3 -.1665 RI3 .976_

E_I 2531.6 _2 479.8 THA 138.84
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES (VOL. 5. 1970)

LAUNCH OAT[ AUG I 1970 FLIGHT TII_ I}4.00

HELIOCENTRIC CONIC CISTANC[" 353.06_q

RL 151.84 LAL -.OO LC¢ 308.34 VL 26.707 GAL 1.7B ATL 87.11 HCA ]51.75 SHA

RP 107,§8 LAP 1.37 LOP 100.I2 VP 37.848 GAP -5.45 ATP 92.54 TAL 172.18 TAP

RC 58.419 GL 25.05 GP -41.82 7AL 70.74 7AP 51.40 ETS 41.12 7AE 13Z.09 ETE

PLAN[ TOCENTR|C CONIC

C3 10.090 VHL 3.177 0LA 4.43 RAL 24Z.71 RAO 6567.4 V[L 11.466 PTH 1.99 VHP

LNCH AZNTH LNCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2'I,ITH ]NJ TIM[

90.00 6 22 8 2201.47 -19.25 40.65 94.84 111.18 6 58 50

90.00 19 26 8 4570.17 11.69 192.94 93.55 64.02 20 42 18

IOO.OO 7 45 34 1932.39 -Z0.09 20.51 94.48 112.61 8 17 46

IO0.O0 2[} 45 23 4314.48 12._0 173.72 93.14 62.62 21 57 18

II0.00 8 58 34 1703.88 -22.33 _.06 93.38 116.58 9 26 58

i10.00 21 48 52 4115.75 14.65 157.40 91.89 58.76 ZZ 57 28

OIFFERIENTIAL CORRIECTIONS NI0-COI_SI[ gX[CUTION ACCURACY

TOE -.OO50 TRA -.9748 TC3 .9072 6AU .2872 SGT 1855.3 SGR 1965.1 SG3 455.9

ROE .1279 RRA .8546 RC3-1.9"261 FAU .05404 RRT -.9323 RRF .9929 RTF -.9354

FOE .6377 FRA 2.3346 FC3-4.6368 BSP 8250 566 2717.1 823 -.1435 RI3 .9828

BOg .1279 BRA 1.2963 Be3 2.1291 FSP -13_q 561 2671.O SG2 498.7 THA 132.92

ARRIVAL CATE 0EC 13 ]970

128,25 [CC .18646 INC 2.8877

323.94 RCA 104.)4 APO 152.17

299.69 ZAC 60.03 ETC 259.30

5.565 0PA -60.84 RAP 227.A5

PO CST TIH INJ 2 LAT

16OI.5 -16.20

3970.2 8.10

1332.4 -16.85

3714.5 8.73

1103,9 -18.58

3515.8 10.41

Vl 29,341

v2 35.225

CLP -33.17

ECC i.1661

INJ 2 LONG
33.30

186.10

13.21

166.96

354.93

150.87

ORBIT DETEI_4INATION ACCURACY

ST 529.A SR 519.3 55 824.0

CRT -.9024 CRS -.9622 CST .7520

LSA 1063.6 HSA 312.0 SSA 10.6

ELI 723.2 EL2 163.8 ALF 135.61

LAUNCH 0ATE AUG 1 1970 FLIGHT TINE 1_.00 ARRIVAL 0ATE 0EC 15 1970

HELIOCENTRIC CONIC OISTM_E 359.658

RL 151.84 LAL -.00 LCL 3OB.34 VL 26.750 6AL 1.69 ATt. 86.36 PICA 154.98 SNA 128.54 ECC .18364 R_ 3.6422 Vl 29.341

RP 107.56 LAP 1.54 LCP 103.36 VP 37.885 GAP -4.90 A21_ 93._O TAL 172.43 TAP 327.41 RCA 104.93 APO 152.14 V2 35.232

RC 60.358 GL 30.87 GP -47.07 7AL 72.27 ZAP 56.65 ETS 40.16 ZAI[ 127.66 ETE 295.97 ZAC 54.83 ETC 258.56 CLP -36.19

PLANETOCENTRIC CON|C

C3 10.959 VHL 3.310 OLA 10.23 RAL 243.41 RAO 6367.4 VEL 11.504 PTH 2.00 VHP 5.681 OPA °65.57 RAP 222.34 ECC 1.1804

LN_4 42'NTH LNCH TINE L-I TINE INJ L.AT INJ _ INJ RT ASC INJ AZMTH INJ TII4E PO CST TIN INJ 2 LAT INJ 2 LCNG

90.OO 5 39 50 2403.62 -23.66 53.82 98.25 106.03 6 19 54 1803.6 -21.24 45.99

90.00 20 14 3 4401.45 6.49 183.26 95.19 62.38 21 27 24 38OI.5 2.75 176.59

1(30.OO 7 6 15 2124.91 -24.61 33.01 97.93 107.53 7 41 40 1524.9 -21.98 25.20

10(3.OO 21 30 19 4155.39 7.37 164.70 94.71 60.95 22 39 34 3555.4 3.44 158.12

110.00 8 26 1 1875._ -27.12 13.D7 96.94 111.66 8 57 16 1275.3 -23.93 5.35

110.(30 2"Z 27 2 3977.77 9.65 149.84 93.52 57.05 23 33 20 3377.8 5.24 143.52

OIFFERIENTIAL COR_CTIONS NIO-CCI,/RSIE [X[CUTION ACCURACY ORBIT OETERNII_TION ACCURACY

TOE -.0325 TRA -.9323 TC3 .7824 _AU .3163 _T 1754.2 _ _"_._ _3 440.9 ST 505.9 SR 719,3 $5 926.4

ROE .2705 RRA 1.0320 RC3-2.0118 FAU .05093 RRT ".9313 RI_ .9954 RI"F -.9326 CRT -.8261 C_5 -.9891 CST .7346

FOE .8240 FRA 2.3379 FC3-4.Of33 BSP _73 _ _92.1 1125 -.1185 R13 .9884 LSA 1237,6 NSA 315.7 SSA 8.1
8OK .2725 _kQA I .404_ 8C3 2.1_86 FSP -1316 SGI L_45.7 $62 516.4 THA 126.80 EL! 845.2 EL2 242.6 ALF 123.25

LAUNCH 0ATF AUG 1 1970 FLIGHT TIN[ 138.00 ARRIVAL CAT[ DEC 17 1970

HELIOCENTRIC CONIC 0ISTAN(E 366.223

RL 151.84 LAL -.OO LOL 308.34 VL 26.787 GAL 1.62 ATL 85.40 HCA 158.20 SNA 128.79 ECC .18119 INC 4.604l vI 29.341

RP 107.54 LAP 1.71 LOP IO6.60 VP 37.916 GAP -4.36 A_P 94,28 TAL 172.64 TAP 3_O.8A RCA 105.A5 APO 152.12 V2 35.238

RC 62.346 GL 37.27 GP -52.88 ZAL 74.05 ZAP 62.11ETS 38.87 7A£ 122.60 ETK 292.36 7AC 49.09 ETC 257.47 CLP -39.20

PLANE TOCENTRIC CONIC

C3 12.397 VHL 3.549 OLA 16.59 RAL 244.32 RA0 6567.5 V[L 11.575 PTH 2.02 VHP 5.951 0PA -70.47 RAP 213.98 ECC 1.2073

INJ LONG INJ RT ASC INJ A214TH ZNJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

71.20 103.59 98.03 5 31 52 2053.3 -25.85 62.81

172.54 98.57 61.69 22 23 40 3610.1 -3.42 165.91

49.48 103.58 99.68 6 57 43 1760.8 -26.79 41.05

154.89 97.99 60.14 23 31 45 3377.9 -2,58 I48.37

27.59 102.64 104.08 8 22 3 1482.4 -29.22 19.11

141.95 9_.54 56.03 24 16 47 322_.0 -,43 135.74

NI0-CO_SE EXECUTION ACCURACY ORBIT OETERNINATION ACCU_AC_

SGT 1625,0 _ 2640.2 ._3 407,1 ST 477.6 SR 989.7 SS 1017.]

I_T -._57 _ ._¢J_9 RTIF -.9264 CRT -.7707 CRS -.9971 CST .7205

SC,6 5100.3 R_5 -.O9_O R13 .9926 LSA 1464.3 MSA 312.9 SSA 6.0

,f_l _054.4 SG2 531.4 THA 120.70 ELI I061.7 EL2 283.7 ALF I12.06

LNCH AZNTH LNCH TINE L-I TINE INJ LAT

90.00 4 47 39 2653.32 -27.24

90,00 21 13 30 4210.09 .36
100.00 6 18 22 2360.7t_ -28.42

100.00 22 25 27 3977.89 1.41

IIO.O0 7 47 21 2082.36 -31.47

110.(30 23 12 58 _k_29.05 4.06

OIFFERENTIAL CORRI[CTIONS

TOE -.0538 TRA ".9289 TC3 ._058 _AU .3444

ROE .4698 RRA 1.2557 RC3-I.95_9 FAU .04339

FOE .9958 FRA 2.2768 FC3-3.1194 BSP 9578

BOE .4729 _A 1.5620 BC3 2.0448 F,_° -123_

LAUNCH DATE AUG 1 1970 FLIGHT" TIN[ 140.00 ARRIVAL 0ATE DEC 19 1970

HELIOCENTRIC CONIC 0ISTANCE 572.760

RL 151.84 LAL -.00 LCL 308.34 VL 26.819 GAL 1.56 AI"I. 84.12 H(A 161.41 514A 129.00 ECC .17909

RP IO7.33 LAP 1.87 LCP 109.85 VP 37.944 GAP -5.84 AFP 95.58 TAL 172.80 TAP 334.21 RCA 105.90
RC 64.375 GL 44.09 GP -59.19 7AL 76.09 ZAP 67.63 ETS 37.21ZAE 116.89 ETE 288.97 ZAC 42.86

PLANETOCENTRIC CCN2C

C3 15.589 VHL 3.948 OLA 23.34 RAL 245.44 RAO 6fl67.6 Vl[L 11.704 PTH 2.06 VHP 6.446 OPA -75.13

LNO4 AI_4TH LN_H TIN[ L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_et4TH INJ TIME
_0.00 3 33 42 2988.68 _28.04 95.61 110.85 85.91 4 23 30

gO.OO _ 36 19 3968.42 -7.37 158._J 104.77 62.58 23 42 28

I00.00 5 13 15 26_7.Y0 -29.83 72.10 110.96 87.92 5 57 42

1OO.00 23 39 27 3764.63 o5.B0 143.16 103.9"Z 60.62 24 42 12

110.00 6 58 12 2339.34 -_4.08 47.15 120.93 9_.84 7 37 11

110.0(3 0 24 55 36455.75 -2.18 133.43 101.67 55.88 1 16 I

DIFFERENTIAL CORR_CT2ONS NI0-CI_.IR_I_ EXECUT2ON-_CCURAC_

TOE -.0601 TRA -._045 TC3 .4066 BAU ._677 SGT 1467.8 S_ 2994.0 SG5 354.8
ROE .7485 RRA 1.5429 RC3-1.7167 FAU .03751 RRT -.9139 RRF .9980 RTF -.9152

FOE 1.1257 FRA 2.1446 FC3-2.0832 6_P 10333 _ 3334.5 _5 -.0682 RI3 .9957

BOE .7509 _qA 1.7885 _C3 1.7642 FGP -I093 SGI 3290.1 S_2 542.2 THA 114.86

IN(: 5.8810 v] 29.341

APO 152.11 v2 35.243

ETC 255.86 CLP -42.00

RAP 199.38 ECC 1.2565

PO CST TIM INJ 2 LAT INJ 2 LONG
2388.7 -28.32 86.95

3368.4 -10.98 152.18

2067.7 -29.80 63.30

5164.6 -9.67 136.51

1739.3 -33.31 37.97

_065.8 -6.64 127.]8

CR_IT O_TERN|NATION ACCURACY

ST 437.8 SR 1310.2 SS 1072.1

CRT -.7130 CR5 -.9993 CST .6873

LSA 1721.3 NSA 307.7 55A 4.4

ELI 1348.8 EL2 298.2 ALF 104.]0
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5 1970)

LAUNCH CATE AUG I 197_ FLIGHT TIE 142.00 ARRIVAL DATE CEC 21 197_

HELIOCENTRIC CONIC

RL 15|o84 LAL -.00

RP 107.51 LAP 2.03

RC 66.441 GL 51.03
PLANE TOCENTRIC CONIC

C3 2|.219 VHL 4,606

LNCH 47MTH LNCH TIME

78,98 23 39 7

101.02 2 41 1

78.98 23 39 7

IO1,02 2 41 I

110,OO 5 45 5

I10,O0 1 38 10

CISTANCE 379,263

LOt. 308.34 VL 26,847 GAL 1,52 AZL 82,33 HCA 164,61 )A 129":,19 ECC .17731 INC 7,6693 Vl 29.341

LOP 113,09 VP 37,968 GAP -3,33 AZP 97,40 TAL 172,91 TAP 337,52 RCA 106,28 APO 152.09 V2 35.247

GP -65.96 7AL 78,34 ZAP 72.9R ETS 35.24 ZAE 110.54 ETE 286.00 ZAC 36.23 ETC 253.45 CLP -44.0_

CLA 30.22 RAL 246.70 RAO 6567.9 VEL II.941 PTH 2.13 VHP 7.293 DPA -78.49
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2_4TH INJ TIE PO CST TIM

3837,30 -20,52 155,76 I16,73 67,32 24 43 5 3237.3

3263.82 -L:>0.51 113.54 116.73 67.31 3 35 25 2663.8

3837.30 -20,52 I_5.76 116,73 67.32 24 43 5 3237.3

3263,82 -20,51 113,54 116,73 67,3! 3 35 25 2663,8

2687,02 -31,98 73,89 IL_O,81 77,24 6 29 52 2087,0

3462.10 -9.86 122.66 110.93 57.10 2 35 52 2862.1

DIFFERENTIAL CORRECTIONS

TDE -.0424 TRA -,8821 TO3 ,2212 BAU .3773

ROE 1.1474 RRA 1.9239 Rf3-1.3116 FAU .02776

FOE l.I 945 FRA 1,94_ FC3-1,1328 BSP 11083

BeE 1.1481 BRA 2,1165 8(3 1,3301 FSP -900

RAP 173.08 ECC 1.3492

INJ 2 LAT INJ 2 LONG

-23.42 14H.13

-23.41 105.91

-23.42 14_,13

-23.41 105.91

-33,41 64,95

-14,13 116.16

ORelT DETERMINATION ACCURACY

ST 384,6 5R 1651,7 SS 1076.O

CRT -.6169 CRS -.9999 CST .6074

L5_ 19_5.7 MSA 301.5 SSA 3.2

ELI 1669.2 EL2 299.5 ALF 98.45

MIC-CCURSE EXECUTION ACCURACY

SC,T 1287,I _ 3341.5 SC,3 288,6

RRT -.89"_3 RRF .9986 RTF -.8958

SC_ 35_,B R2_ -.044_ R13 .9977

Sr.,l 3538.6 S62 548.6 TMA 109,45

LAUNCH DATE AUG I 1970 FLIGHT TINE J44.00 ARRIVAL OATE DEC 23 1970

H£LICCENTRIC CONIC
RL 131.84 LAL -.00

RP 107.50 LAP 2.18

RC 6_.539 6L 57.67

PLANET(X_ENTRIC CONIC

C3 32.729 VHL 5.721

LNCH A2_4TH LNCH TIME

65.44 22 17 58

114,56 4 12 18

65.44 22 17 _8

114.56 4 12 18
65,44 22 17 58

I14,56 4 12 18

OlSTANCE _5.7L_13
LCL 308.34 VL 26.870 GAL 1.50 AZL 79.63 HCA

LOP 116.33 VP 37.987 GAP -2.85 42_ 100,14 TAL

GP -73.16 2AL C-d3.74 ZAP 77.94 ETS 33.48 ZAE

167.80 SMA 129.35 ECC .17584

172.95 TAP 340.74 RCA 106.60

105.48 ETE 283.97 ZAC 29.29

OLA 36.81 RAL 247.97 RA0 6568.3 VlEL 12.414 PTH 2.24 VHP 8.743 OPA -78.56
L-I TIME INJ LAT INJ LONG ;NJ RT AS_ INJ A,TNTH INJ TZI,_ PO CST TIM

4210.57 -21.06 184.84 127.03 59.09 23 28 9 3610.6

3104.88 -21.04 101.61 127.02 59.08 5 4 3 2504.9

4210,57 -21,O6 184,84 127,03 59,09 23 28 9 3610,6

3104,88 -21,04 101,61 127.02 59.08 5 4 3 2504,9

4210.57 -21.06 184.84 127.03 59.09 23 28 9 3610.6

3104.88 -21.04 101.61 127.02 59.08 5 4 3 2504.9

DIFFERENTIAL CCRRECTIONS MIO-¢OI_fWE EXECUTION ACCURACY

TOE .0098 TRA -.8_05 TC3 .0889 BAU .3562 SGT 1106.1 S_R 3657.6 SG3 216.9

ROE 1.7411 _A 2.4615 RC3 -.B091 FAU .01717 RRT -.8573 _ .9989 RTF -.8656

FOE 1,1947 FRA 1,7147 FC3 -.4542 BSP 11779 ,_ _21,2 R23 -,0_ RI3 ,9988

80E 1.7412 8RA 2.614] 9C3 .8140 FSP -682 S(,1 3781.3 502 550.9 THA 104.86

INCI0.3675 Vl 29.341

APO 152.09 v2 35.251

ETC 249.85 CLP -43.87

RAP 135.77 ECC 1.5386

INJ 2 LAT INJ 2 LONG

-24.99 177.68

-24.98 94.46

-24.99 177.6_

-24.98 94.46

-24,99 177.68

-24.98 94.46

ORBIT 0ETERMINATION ACCURACY

ST 330.6 SR 1973,5 SS 1026.3

CRT -.4418 CRS-I,O000 CST .4475

LSA 2229.3 MSA 295,8 SSA 2.4

ELI 1979,0 EL2 295.7 ALF 94.33

LAUNCH DATE AUG 1 1970 FLIGHT TIME 146.00 ARRIVAL CATE DEC 25 1970

HELIOCENTRIC CONIC OlSTANCE 392.107

RL 151 .84 LAL -.00 LOL 308.34 VL 26.889 GAL 1.50 AZL 75.08 FaT.A 170.94 SMA 129.48 ECC .17467 INC14.9160 Vl 29.341

RP 107.49 LAP 2.32 LOP 119.58 VP 38,004 GAP -2.]9 ATP 104,74 TAL 172.89 TAP 343,83 RCA 106.86 APO 152.09 v2 35,254

RE 70.666 GL 65.23 GP -80.70 7AL 83.18 ZAP 82.26 ETS 35.06 ZAE 95.45 ETE 285.95 Z4C 22.15 ETC 245.43 CLP -33.52

PLAN_TCX_ENTRIC CONIC

C3 60,050 VHL 7.749 CLA 42,45 RAL 248.79 R4C 6569.1 VEL 13.469 PTH 2.46 VHP 11.387 CPA -74.57 RAP 104.77 ECC 1.9_3

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL_C

56.95 21 41 26 4475.51 -17.53 204.46 138.60 _0.70 22 56 2 3875.5 -72.4_ 19_.1_

123.05 4 55 18 3143,72 -17,52 102.23 138,58 50,70 5 47 42 2543.7 -22,46 95.96

56.95 21 41 26 4475,51 -17,53 L:_O4,46 I)8,60 50,70 39 56 2 3875.5 -22.48 198.1H

123.O5 4 55 18 3143,72 -17,52 102,23 138,58 50,70 5 47 42 2543.7 -22,46 95.96

56.95 21 41 26 4475.51 -17.53 2U4.46 138.60 50.70 22 56 2 3875.5 -22.48 198.1_

123.05 4 55 18 3143.72 -17.52 102.23 138.58 50.70 5 47 42 2543.7 -22.4_ 95.96

OlFFERENTI4L CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE .0048 TRA-l.0472 TC3 .0248 8AU .2_35 _T 10_0.0 S/¢R _R94.2 S_3 1_0.2 ST 314.8 SR 2248.2 S5 955,6

RCE 2.7312 RRA 3.2873 RC3 -.3148 FAU .00646 RRT -.8481 I_ .9986 RTF -.8660 CRT -.4295 CRS -.9996 CST .4548

FOE 1.1632 FRA 1._315 FC3 -.0932 BSP 12_23 _B 4033.3 R23 .0043 RI3 .9993 LS4 2446.6 MSA 284.4 SSA I._

BOE 2,7312 BRA 3,4501BC3 ,3158 FSP -474 561 3996.7 SG2 54_,1THA 103,13 ELI 2252,4 EL2 283.8 ALF 93.50

LAUNCH GATE AU(, 1 1970 FLIGHT TIME 148.00 ARRIVAL GATE CEC 27 1970

HELDC_ENTRIC CONIC

RL 151,84 LAL -.00
RP 107,48 L_P 2.46

RC 72.818 GL 66.04

PLANE TC_ENTRIE CONIC

C3 144,285 VHL 12,012

LNCH ATHTH LI_H TIME

52.50 21 19 59
127.50 5 8 42

52.50 21 19 59

127.50 5 8 42
52.50 21 19 59

127,50 5 8 42

DISTANCE _98,342

L(_. ]08.34 VL 26.904 GAL 1.53 AZL 65.91 "NCA 173,96 .5_A 129.58 ECC ,17383 INC24.0874 VI 29.341

LOP 122,83 VP _,017 GAP -1,97 A2'P 113,97.TAL 172,68 TAP 346,64 RCA 107,05 APO 152,10 V2 35.256

GP -84,08 2AL 85,52 lAP 85,69 ETS 133,12 ZAE 85,30 ETE 24,81 7AC 15,56 ETC 322,74 CLP 43,30

OLA 45.70 RAL 247.77 RA0 6570.6 VEL 16.298 PTH 2.85 VHP 16.930 OPA -67,05
L-I TIME INJ LAT ]NJ LONG [NJ RT ASC INJ A2_4TH INJ TIME PO CST TIM

4711,99 -9,65 218,49 148,24 45,11 22 38 31 4112,0

3287.91 -9.64 107.91 148._2 45.11 6 3 3(] 2687.9

4711,99 -9,65 218,49 148.24 45,11 22 38 31 4112,0

3287,91 -9,64 107,91 148.L:_ 45,11 6 3 30 2687,9

4711,99 -9,65 218,49 148.24 45,11 22 38 31 4112,0

3287,91 -9.64 107,91 148,22 45,11 6 3 30 2687.9
CIFFERIENTIAL CORRECTIONS

TDE-3.7903 TRA-3.0290 TC3 -.0545 BAU .1375

ROE-2.8400 RRA-4,ISI6 RC3 -.0459 FAU-.0055!

FDE 1.2197 FRA 1.4313 FC3 .0331 BSP 12723

BOE 4.7362 eRA 5.1229 BC3 ,0713 FSP -313

Ml0-(:Ob_fWE EXECUTION ACCURACY

SGT 2750.4 Sr_ 3131.9 SG3 98.5

RRT ,9636 RRF -._34 RTF -,9834

S_ 4168,1 R23 -.0267 R13 -.9992

5(;I 4130.7 ,_32 557,7 THA 48.85

RAP 83.71 ECC 3.3746

INJ 2 LAT INJ 2 LONG

-15.24 213.04

-15,22 102.46

-15.24 213.04

-15,22 102.46

-15.24 213.04

-15.22 I02.46

ORBIT 0ETERMINATION ACCURACY

ST 1911.5 S_ 1597.4 SS 953.0

CRY .9742 CRS .9958 CST .9907

LSA 2652.3 MSA 281,2 SSA 1.4

ELI 2475,4 EL2 278,6 ALF 39.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH CATE AUG 1 1970

HELIOCENTRIC CONIC

RL 151.84 LAL -.00

RP 107.48 LAP 2.59

RC 74.992 GL 60.05

PLANE TCwCENTRIC CONIC

C3 646.292 VHL 2}.373

LNCH ATMTH LNCH TIME

68.72 21 18 19

121.28 4 17 8

68.72 21 18 19

121.28 4 17 8

68.72 21 18 19

121.28 4 17 8

FLIGHT TIME 160.00 ARRIVAL CATE 0EC 29 1970

LOL 308.34 VL 26.916 GAL

LOP 126.08 vP 38.026 GAP

GP -68.93 7AL 87.54 TAP

CISTANCE 404.068

1.67 ATL 41.18 HCA 176.56 5MA 129.66 ECC .17350 INC48.8237 Vl 29.)41

-1.69 AlP 138,77 TAL 171,99 TAP 348,55 RCA 107.16 APO 151.16 V2 35.258

88,01ETS 18Z,Z0 ZAE 68,18 ETE 73.99 7AC 18,56 ETC 316.32 CLP 84.46

OLA 41.20 RAL 241.10 RAO 6572.5 VEL 25.838 PTH 3.36 VHP 31.642 OPA -62.25 RAP 65.36 ECC 9.9906

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

4_t4,01 -1,36 Z19,82 149,57 48,81 22 38 33 4214,0 -6,61 214,18

3523,53 -1.34 121.19 149.56 48,81 5 15 52 2923.5 -6.59 116.55

4814,01 -1,36 219,82 149,57 48,81 22 38 .33 4214.0 -6,61 214.18

3523,53 -1,34 121,19 149,56 48,81 5 15 52 2923,5 -6,59 116,55

_814,01 -1,36 219,82 149,57 48,81 22 38 33 4214,0 -6.61 214,18

3523.53 -1,34 121,19 149,56 48,81 5 15 52 2923,5 -6.69 115,55

DIFFERENTIAL CORRECTIONS

T02-4.0644 TRA-I.I081 TO3 -.0844 B4U 1.9442

R02-8,7388 RRA-9.2r_4 RC3 -.2525 FAU-.03472

rOE 1.7538 FRA I .92_q FC3 .0550 BSP 11964

OOE 9.6335 8RA 9,3265 BE3 ,2662 F._ -214

MI0-COURSIE EXECUTION ACCUR4CY CRBIT DETERMINATION ACCURACY

S(,T 1128,7 S6R 3884,1 SG3 69.3 ST 999.9 ?)R 2325.9 S5 1283,0

RRT .B4,04 RRF -.9997 RTF -.8357 CRT .9579 CRS .9999 CST .9542

._ 4044,7 g'23 -,0489 R13 -,9986 LSA 2825,1 MSA 272.9 SsA 1 .3

$6| 4000,9 $62 593,8 THA 75,96 ELI 2517,7 EL2 266,2 ALF 67.35

LAUNCH CATE AUG 1 1970 FLI_T TINE 152,00

HELIOCENTRIC CONIC

RL 151.84 LAL -,00

RP 107,48 LAP 2,71

RC 77.186 GL -51,43

PLANETCX:ENTRIC CONIC

C31047.707 VHL 32._1

LNCH ATMTH LNCH TIME

32.94 4 21 28

147.06 14 3 18

32.94 4 21 28

147.06 14 3 18

32.94 4 _1 28

147.06 14 3 1_

ARRIVAL _ATE _EC 31 1970

OISTA_g_E 413.991

LCL 308.34 VL 26._Y_5 64L 1.05 47L 160.08 _4 182.88 S_AA 129.72 ECC .I 7153 INC70.0745

LOP 129.32 VP 38.033 GAP -.3_ 4ZP 19.9_ T4L 174.92 TAP 357.80 RCA 107.47 APO 151.97

GP 59.21 Z4L 68.74 Z4P 89.71ET$ 185.43 ZAE 62.81ETE 291.84 ZAC 140.27 ETC 291.17

0LA -61,40 R4L 187,12 R4O 6_73,0 VEL 34,191 PTH 3,51 VHP 41,051 0PA 63,22 RAP 353,59

L-I TINE INJ LAT INJ LOI_ INJ RT AS( INJ 42'MTH INJ TIME PO CST TIM INJ 2 LA T

2404.72 -.50 72.59 97.37 151.40 5 | 32 1804.7 6.52

721.23 -.48 293.79 97.40 151.40 14 15 19 121.2 6.54

2404.72 -.50 72.59 97.37 151.40 5 1 32 1804.7 6.52

721,23 -.48 193.79 97.40 151,40 14 15 19 121,2 6.54

2404.72 -.50 72.59 97.37 151.40 5 1 32 1804.7 6.52

721.23 -.48 293.79 97.40 151.40 14 15 19 121.2 6,54

01FFERENTIAL CORRECTIONS MI0-C_82 EXECUTION ACCURACY

TOE 7.4595 TRA 2.0775 TO3 -.1320 B4U 4.0_05 S6T 1750.5 _ 340_.4 SC,,3 67.0

RO-16,5887 RRA -.9677 RC3 .2597 F4U-.06800 ART -.9_4 .RRF .9994 R'rF -.9432

FOE-3.8329 FRA -,2615 FC3 .0562 BSP 11253 _ _26,3 _3 -.0§54 RI3 .9980

8C218.1887 ORA 2.2918 BE3 ,2913 FSP -201 ,_w51 3787,5 $62 543,4 TH4 116,35

Vl 29.341

V2 35.259

CLP 89.44

ECC18.2426

INJ 2 LONG

69.17

290.37

69.17

290.37

69.17

290,37

ORBIT 0ETERMINATION ACCURACY

ST 1340.6 SR 2938.8 SS 2408.9

CRT -.9907 CRS-I.O000 CST .9916

LSA 4025.9 MS4 169.1 $SA 2.3

ELI 3225.9 EL2 165.9 ALF 114.39

LAUNCH 0ATE AUG 1 1970 fLIGHT TIME 154.00 ARRIVAL CATE JAN 2 1971

HELIOCENTRIC CONIC OlST4NCE 419.234

RL 151 .84 LAL -.00 LOL 308.34 VL 26.9}0 GAL 1.354] ATL 123.72 HCA 185.08 SMA 129.75 ECC .17170 INC33.7235 Vl 29.341

RP 107.48 LAP 2.82 LOP 132.57 VP 38.037 GAP -.17 AZP 56.38 T4L 173.73 TAP 358.82 RCA 107.47 APO 152.03 V2 35.259

RE 79.396 GL -64.92 GP 81.73 7AL 87.13 Z4P 89.66 ETS 197.37 Z4E 84.62 ETE 300.27 ZAC 160.88 ETC 317.35 CLP 87.61

PLANE TC_ENTRIC CONIC

C3 272.378 VHL 16.504 CLA -71.89 RAL 164.19 RAC 6571.6 VEL 19.842 PTH 3.13 VHP 20.214 0PA 68.94 RAP 297.64 ECC 5.4827

LNCH ATMTH LNCH TIME L-I TIME INJ L4T INJ LONG INJ RT A,_ INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

20.68 2 22 21 2337.06 6.47 77.42 72.05 1611.77 3 I 18 1737.1 14.06 75.26

169.32 12 59 3(1 5860.51 6.47 263.00 72.08 161.77 14 37 10 5260.5 14.06 260.84

20.68 E 2Z 21 2337.06 6.47 77.42 72.05 161.77 3 1 18 1737.1 14.06 75.26

169.32 12 59 30 5860,51 6,47 263,00 72,08 161,77 14 37 10 5260,5 14,06 260.84

20.68 2 22 Zl 2337.06 6.47 77.42 72.05 161.77 3 1 18 1737.1 14.06 75.26

159.32 12 59 30 5860.51 6.47 263,00 72.08 161.77 14 37 I0 5260.5 14.06 260.84

CIFFERENTIAL CORRECTIONS NI0oC(X,IR,_E EWECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE 6.1638 TRA 1.6539 TO3 o.1187 84U .7993 $6T _8_3.7 _ 3397.7 S(,3 92.8 ST 2210.5 SR 2905.8 SS 1594.4

RCE-8.2351 RRA-1.5509 RC3 .1846 FAU-.O1431 ART -._55 RRF ,9989 RTF -.9900 CRT -.9973 CRS-I.O000 CST .9980

FCE-2,5824 FRA -,5133 FC3 ,0455 8,%P 13gO4 _ 4437,1 _3 -,0376 RI3 ,9987 LSA 3981,8 MSA 131,9 SSA 1.8

80E10.2864 BRA Z.2673 8C3 .2195 FSP -292. 6_1 44_1.5 $6_ 372.5 THA 129.95 ELl 3648.7 EL2 129.4 ALF 127.24

LAUNCH DATE AUG 1 1970 FLIGHT TINE 156.00 ARRIVAL OATE JAN 4 1971

Vl 29.341

v2 35.258

CLP -99.70

HELIOCENTRIC CONIC DISTANCE 425.293

RL 151 .84 LAL -.Of) LOL }08.34 VL 26.932 GAL 1.40 AZL I11.41 PiCA 188.03 SM4 129.77 ECC .17180 "INC21 .4086

RP 107.48 LAP 2.92 LOP 135.82 VP 3@1.O38 G4P .18 ATP 68.78 TAL 173.22 TAP 1.26 RCA 107.48 APO 152.06

RC 81.621 GL -66.06 GP 87.25 7AL 85.33 2AP 90.46 ETS 291.72 7AE 95.30 ETE 33.06 ZAC 168.44 ETC 79.05

PLAN£TO_ENTRIC CONIC

C3 115.618 VHL 10.753 0LA -74.17 RAL 163.21RA0 6f70.2 VEL 15.393 PTH _.75 VHP 12.706 OPA 64.12 RAP 272.47

• 9527 TC3 -.OL>08 84U .0428

1.O193 RC3 .0182 F4U .00271

-.4674 FC3 -.0203 8SP 14526

1.3954 6C3 .0277 FSP -454

MI0-COURSIE EXECUTION 4CCURACY

._vT 3809.9 _ 2553.0 _3 143.1

RRT .9'267 RRF -.9521 RTF -.9966

$66 4586.2 R'Z3 .0398 R13 -.9987

$61 4514.2 $62 809.9 THA 33.04

ECC 2.9028

LNCH ATMTH LN_H TIRE L-I TIRE INJ L4T INJ LONG INJ RT 4S( INJ 42'MTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

18,06 2 13 0 22'01,26 15,81 76,86 68,59 163,53 2 49 41 16OI,3 23,46 74,82

161,94 13 1 I 5713,04 15,81 259.77 68.62 163,53 14 36 14 5113,0 23,47 257.72

18.O6 2 13 0 2201.26 15.81 76.86 68.59 163.53 _ 49 41 1601.3 23.46 74.82

161.94 13 I I 5713.04 15.81 259.77 68.6£ 163.53 14 36 14 5113.0 23.47 267.72

18.06 2 13 0 2201,26 15,81 76.86 _,59 163,53 2 49 41 1601,3 23,46 74,82

161.94 13 I I 5713.04 15.81 259.77 68.6£ 163.53 14 36 14 5113.0 23.47 267.72

CIFFERENTIAL CORRECTIONS ORBIT 0ETERMINATION ACCURACY

TOE 6.2389 TR4 ST 3371.0 SR 1705.6 55 1545.6

ROE 2.9982 RRA CRT .9817 ERS .9869 CST .9996

FOE-2.5918 FRA LSA 4071.5 MSA 290.7 SSA 1.7

802 6.9219 BRA ELI 3766.7 EL2 290.4 ALF 26.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970_

LAUNCH OATE AUG 1 1970 FLIGHT Till[ 158.00 ARRIVAL GATE JAN 6 1_71

HELIOCENTRIC CONIC

RL 151.84 LAL -.00

RP ]07.48 LAP 3.02

RC 83.861 GL -64.13

PLAN[TO(ENTRIC CONIC

C3 66.342 VHL 8.145

LNO._ ATNTH LNCH TIME

17.43 2 46 19

162.57 13 36 52

17.43 2 46 19

162.57 13 36 52

17.43 2 46 19

162.57 13 36 52

DISTANCE 431.521

LOt. 308.34 VL 26.932 GAL 1.48 AZL 105.80 H(A 191.14 5NA 129.77 ECC .17201 INC15.7963 Vl ?9.341

LOP 139.08 VP 38.036 GAP .58 A?P 74.49 TAL 17Z.83 TAP 3.98 RC4 107.45 APO 152.09 v2 35.256

GP 19.54 ZAL 83.55 ZAP 92.18 ETS 354.29 lAE 102.54 ETE 94.78 74C 169.07 ETC 178.07 CLP-JO2,O8

CL4 -74.71 RAL JTJ .88 RAO 6569,3 VEL 13.700 PTH Z.50 _HP 9.327 OPA 59.08 RAP 260.12 ECC Z.091H

L-] TINE |NJ LAT ]NJ LCNG INJ RT A,_ INJ A2114TH JNJ TIME PO CST TZM INJ 2 LAT INJ 2 LONG

2079.02 23.92 75.34 74.90 163.23 3 20 fib 1479.0 31.56 73.05

5588.30 23.93 257.61 74.93 163.23 15 10 0 4988.3 31.56 Z55,33

2079.02 23.92 75.34 74.90 163.23 3 2_ 58 1479.0 31.56 73.05

5588.30 23.93 257.6; 74.93 163.23 15 10 0 4988.3 31.56 255.33

2079.02 23.92 7fl._l 74.90 |63.23 3 20 58 1479.0 31.56 73.05

5588._0 23.93 257.61 74.93 163,23 15 10 0 4988.3 31.56 255.33

NI0-COURSIE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT _NSZ.7 F_R 4525.9 SG3 214.0 ST 558.7 SR 4066.9 SS 1822.1

RRT .0745 _ -.9984 RTF -.1126 CRT .8281CRS .9999 CST .8373

S_B 46Z7.1 1_3 .0348 R13 -.998fl LSA 4480.5 M$A 311.5 SSA 2.4

SGI 4526.4 ,_,w2 959.9 THA 89.05 EL1 4093.3 EL2 311.2 ALF 83.47

DIFFERENTIAL CCRf_CTIONS

TOE .7170 TRA o.3(](_ TC3 -.1077 BAU .2557

ROE 5.7161 RRA .7613 RC3 .L_75 FAU .01514

FOE-3.1857 FRA -.3768 gC3 -.1976 8SP 14655

80E 5.7609 BRA .8184 8C3 .2883 F_ =_ -677

LAUNCH DATE AUG I 19"70 FLIG#'IT TINE l(O.O0 ARRIVAL DATE JAN 8 ]971

HELIOCENTRIC COLIC

RL 151.84 LAL -.00
RiP 107.49 LAP 3.10

RC 86.111GL -61.34

PLAN[T_ENTR|C CONIC

C3 44.991 VI,AL 6.708
LNO_ A2'MTH LNO.I T|NE

17.96 3 31 27

162.04 14 19 53

17.96 3 31 27

162.04 14 19 53

17.96 3 31 27

162.O4 14 19 53

OISTANCE 437.795

LQ. 308.34 VL _.929 GAL 1.57 ATL 102.63 H(.JL 194.32 SNA

LCP 142.33 VP _.032 GAP .99 AZP /'7.75 TAL 172.45 TAP

GP 7:3.09 7AL 81.83 TAP 94069 rTS 5.59 7AE 108.26 ETE

129.75 ECC .17240 INC12.6295 VI £9.341

6.76 RCA 107.38 APO 152.12 V2 35.254

105.93 ZAC 165.68 ETC 211.56 CLP-106.34

DLA -74.25 RAL 182.93 RN) 65(I0.7 VEL 12.B98 PTH 2.35 VHP 7.491 DPA 54.40
L-I TINE INJ LAT INJ _ INJ RT ASC INJ AIq4TH INJ TIME PO CST TIM

16e2.33 30.06 73.04 83.52 161,72 4 4 30 1382.3

5493.71 30.07 255.85 83.55 161.72 15 51 26 4893.7

1662.33 30.06 73.04 83.52 161,72 4 4 30 1382.3

5493.71 30.07 255.85 83.55 J61.72 15 fll 26 4893.7

1662.33 30.06 73.04 83.52 161.72 4 4 30 1382.3

5493.71 30.07 255.85 83.55 161.72 15 fll 26 4893.7
OIFFERENTIAL C.OqlM[CTION.q

TOE -.8723 TRA -.3076 TC3 -.3176 8AU .3697

ROE 4.9940 _A .328Z RC3 .5262 FAU .02727

F02-3.8776 FRA -.2325 FC3 -.5248 6SP 14674

BOE 5.0696 BRA .4499 6C3 .6146 FSP -943

NIO-O01,1R_ EXECUTION ACCURkCY

.%T 1293.6 .%R 4445.5 .%3 _.3

RRT -.7788 _ -.9988 RW .7756

.%6 4630.0 R23 .0441 R13 -.9978

SGI 4561.9 ,T_2 790.9 THA 103,17

RAP 252.00 ECC 1.7404
INJ 2 LAT INJ 2 LONG

37.62 70.30

37.63 253,10

37.62 70.30

37.63 253.10

37.62 70.30

37.63 253.10

ORBIT DETERMINATION ACCURACY

ST 799.9 SR 4277,1 SS 2148.6

CRT -.9555 CRS 1.000(3 CST -.9537

LSA 4847.2 NSA 234.2 SSA 3.2

ELl 4345.1 EL2 232,2 ALF 100.16

LAUNCH 0ATE AUG 1 1970 FLIGHT TIE 162.00 ARRIV4L CATE JAN ]O 1971

HEL]OCENTRIC CONIC

RL 151.84 LAL -.DO

RP 107.50 LAP 3.17

RE 88.372 GL -58.33

PLANET(X_NTRIC CONXC
C3 33.817 VHL 5.8]5

LNCH AZNTH LI_H TINE

19.30 4 J5 45
160.70 14 58 )8

19.30 4 15 45

160.70 14 58 38

19.30 4 15 45

160.70 14 58

_IFFERIENTIAL CORRECTIONS

TOE-I,5943 TRA -.2110 TC3 -.59_8 6AU .4329

ROE 4.1998 RR_ .0558 Re3 .7520 FAU .03931

FOE-4.4301FRA -.0328 FC3-1.0064 6SP 14690

80E 4,4922 _A .2183 8C3 .9576 FSP -1231

01STANCE 444.074

LOt. 308.34 VL 26.924 GAL 1.66 AZL 100.60 I_A 197.52 ,_lA 129.72 ECC .]7295 INC10.596_ VI 29.341

LOP 145.58 VP 38.026 GAP 1.40 AZP 79.88 TAL 172.04 TAP 9,55 RCA 107.28 _PO 152.15 vz 35.251

GP 67.28 ZAL 80.14 ZAP 97.86 ETS 12.02 ZAE 113.00 ETE 112.97 ZAC 161.07 ETC 227.5] CLP-110.74

OLA -73.09 RAL 193.34 RAD 6568.3 V[L 12.457 PTH 2.25 VHP 6.382 DPA 49.97 RAP 24§.83 ECC ].5565

L-I TINE INJ LAT INJ LONG INJ RT A,_ INJ A?'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1907.42 34.47 70.01 91.28 159.34 4 47 32 1307.4 41.90 66.64

5424.52 34.48 254.17 91.30 159,34 16 29 3 4824.5 41.91 250.80

19(]7.42 34.47 70.01 91.28 159.34 4 47 32 1307.4 41.90 66.64

5424.52 34.48 254.17 91.30 159.34 16 29 3 4824.5 41.91 250.80

1907.42 34.47 70.01 91,28 159.34 4 47 32 1_07,4 41.90 66.64

5424.52 34.48 254.17 91.30 159.34 16 29 3 4824.5 41.91 250.80

NIO-(.OURXE EXECUTION ACCURACY OK_IT OETERNINATION ACCURACY

SGT 1858.4 _ 4233.5 SG3 390.6 ST 1_85.6 SR 4138.4 ss 2406.9

RRT -.9200 _ -.9984 RTIF .9217 CRT -.9926 CRS 1.0000 CST -.9918

SG_ 4623.5 R_3 .0527 R13 -.9970 LSA 5039,7 MSA 186,2 SSA 4.2

.SGI 4574.1 _ 674.2 THA 112.51 ELI 4428.0 EL2 180.5 ALF 110.86

LAUNCH DATE AUG I 1970 FLIGHT TINE 164.00 ARRIVAL DATE JAN 12 1971

H_LI_ENTRIC CONIC

RL 151.84 LAL -.00

RP 107.51 LAP 3.24

RE 90.641 GL -§5.32

PLANIETCX_ENTRIC CONIC

C3 27._29 VHL 5.218

LNCH A_MTH LN(:H TINE

21.14 4 54 55

158.86 15 30 8

21.14 4 34 55

158.86 15 3/3 8

21.14 4 54 55

158.86 15 30 8

0ISTANCE 450.349

LOL 308.34 VL _6.917 GAL 1.76 A2'L 99.18 I._A Z00.73 SMA 129.67 ECC .17368 INC 9.1771 VJ 29.341

LOP 148.83 VP 3_.018 GAP 1.81 4ZP 81.41 T_L 171.59 TAP 12.32 RCA 107,15 _PO 152.19 v2 35.247
GP 61.90 7AL 78.47 ZAP 101.51ETS 16.69 ZAE 116.93 ETE 119.01 7AC 156.23 ETC 236.22 CLP-115.06

OLA -71.49 RAL "?02.20 RAO 6568.1 VEL 12.190 PTH 2.19 VHP 5.672 OPA 45.73

L-I TII_ INJ LAT INJ LO_ INJ RT A,SC INJ AZNTH INJ TIME PO CST TIN

1848.80 37.53 66.44 97.28 156.41 5 25 43 1248.8

5374.47 37.54 252.49 97.30 156.40 16 59 43 4774.5

1848.80 37.53 66.44 97.28 156.41 5 25 43 1248.8

5374.47 37.54 252.49 97.30 156.40 16 59 43 4774.5

1848.60 37.53 66.44 97.28 156.41 5 25 43 1248.8

5374.47 37.54 252.49 97.30 156.40 16 59 43 4774.5

0IFFERENTIAL CORRECTIONS

70E-1.9757 TRA -.0897 TC3 -.9156 8AU .4739

ROE 3.4705 RRA -.12_8 RE3 .9256 gAU .05063

F02-4.7636 FRA .2116 FC3-1.6096 BSP 14736

BOE 3.9934 _RA .1fl29 8C3 1.3019 FSP -1516

NIO-C_URSE EXECUTION ACCURACY

,%1" E390.7 Sr_ _954.4 .%3 478.8

RRT -.9580 _ -.9978 RTF .9604

SCaB 4620.9 R23 .0604 R13 -.9961

.%1 4582.8 .%2 591.6 THA 120.64

RAP 240.84 ECC 1.4481

INJ 2 LAT INJ 2 LONG

44.78 62.36

44.79 248.41

44.78 62.36

44,79 248.41

44.78 6_.36

44.79 248.41

OR61T DETERRIN4TION ACCURAC_

ST 2171.5 SR 3812.9 SS 2565.7

CRT -.9971CRS 1.0000 CST -.9964

LSA 5080.5 NSA 156.6 SSA 5.4

EL1 4385.5 EL2 144.8 ALF 119.63
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES I VOL. 5. 1970,

LAUNCH CArE AUG 1 1970

HEL IOCENTRI C CONIC

RL 151 .84 LAL -.00

RP 107.53 LAP 3.29

RC 92.917 GL -51.3_q

PLANE TCX_ENTR I C CONIC

C3 23.026 VHL 4.799

LNEH 47NT_ LNCH TIN[

23,26 5 28 41

156.74 15 54 53

23.26 5 28 41

156.74 15 §4 53

23.26 5 28 41
156.74 Jfl 54 53

FLIGHT TIME 166.00

LOt. 308.34 VL

LOP 152.08 VP

GP 56.87 ?4L

0 ISTAN([ 456.612

26.908 GAL 1.87 AFL 98.12 HCA 203.95 SM4

38.007 GAP Z.Z2 47P 82.57 TAL 171.10 TAP
76.81 ZAP 105.47 ET$ 20.28 24[ 120.18 FTr

eL4 -69.66 RAL 209.53 RA0 6567.9 VEL 12.017 PTH 2.14 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE

1801.99 39.56 62.57 101.69 153.20 5 58 43

5338.70 39.$6 2_0.84 I01.71 133.20 17 23 52

1801.99 39.56 62.57 101.69 153.20 5 58 43

5338.70 39.56 2_O.84 101.71 153.20 17 23 52

1801.99 39.56 62.57 101.69 153.20 5 58 43

5338.70 39.56 2_0.84 I01.71 153.20 17 15 52

0IFFERENTIAL CORRECTIONS
T{3E-Z.1734 TRA .0421 TC3ol.2675 8AU .5038

ROE 2.8421 RR4 -.2443 RC3 1.0354 IrAO .06036

FOE-4.8792 FRA .4858 FC3o2.2693 6SP 14746

B0£ 3.5779 8RA .2479 8C3 l .6_H57 FSP -1766

NIO-O3URS( [XECUTION ACCURACY

5GT _69.7 _,R _6M.Z SG3 556.4

MeT -o9720 R_" -.9971 RTF .9745

S_ 4630.7 _3 .0673 RI3 -.9951

SG| 4599.9 S_Z 533.1 THA I18.11

LAUNO40ATE AUG 1 1970 FLIf_T TIME 168.00

HIlL IC(ENTRI C CONIC

RL 151 .84 LAL -.00 _ 308.34 VL

RP 107.54 LAP 3.33 LOP 155.33 VP

RC 99.197 GL -49.55 GP 52.17 7AL

PLANETO_.ENTRIC CONIC

C3 20.198 VHL 4.494 OLA -67.71 RAL 215.65 RAO _fl$7._ V_L
LNO4 41_4TH LNICH TIN[ L-I TINE INJ I.AT

25.52 5 58 I 1763.78 40.81

154.48 16 14 20 5313.73 40.81

25.52 5 58 1 1763.78 40.81

154.48 16 14 20 53|3.73 40.81

25.52 5 58 I 1763.78 40.81

154.48 16 14 20 5313.73 40.81

OIFFER£NTIAL CCRREC T IOqS
TOE-E.2643 TRA .1788 TC3-1.6343 BJUJ .5301

ROE 2.3220 MeA -.3f'27 RC3 1.0873 FAU .06818

fOE-4.8136 FRA .7_6 FC3-2.9'_21 8SP 14850

BOK 3.2432 _A .3689 8C3 1 .9630 F_ ° -1976

01STANQ[ 462.859

26.897 GAL 1.99 AZI. 97.31 HC4 207.18 SI4A

37.994 GAP 2.63 AZP 83.49 TAL 170.57 TAP

75.13 ZAP 109.59 ETS 25.08 ZAI[ 1L_.72 £T[

ARRIVAL OATE JAN 14 1971

129.60 ECC .17458 INC 8,I248 Vl 29.341

15.05 RCA 106.98 APO 152.23 v2 35.243

124.65 Z4C 151.50 ETC 241.56 CLP-119.20

5.207 OPA 41.65 RAP 236.71ECC 1.3790

130 CST TIN |NJ 2 LAT INJ 2 LONG

1202.O 46.59 57.75

4738.7 46.59 246.02

1202.0 46.59 57.75

4738.7 46.59 246.02

1202.0 46.59 57.75

4738.7 46.59 246.02

CRSIT 0ETERNINATION ACCURACY

ST 2595.7 SR 3403.0 SS 2630.8

CRT -.9983 CRS .9999 CST -.9976

L54 5021.9 MSA 139.5 SSA 6.7

ELI 4278.3 EL2 118.8 ALF 127.32

ARRIVAL 0ATE JAN 16 1971

1f9.53 ECC .17565 INC 7.3094 Vl 29.341

17.75 RCA 106.78 APO 152.28 V2 35.238

130,05 ZAC 147.00 ETC 245.09 CLP-123.13

11.899 PTH 2.11VHP 4.904 OPA 37.74 RAP 233.29 ECC 1.3324
INJ LONG |NJ RT ASC ZNJ A_tTH JNJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

58.(O 104.91 149.93 6 27 25 1163.8 47.59 53.09

249._ 104.93 J49.93 17 42 54 4713.7 47.59 243.77

58.60 104.91 149.93 6 27 25 1163.8 47.59 53.09

249.29 |04.93 149.93 ]7 42 54 4713.7 47.59 243.77

58.60 104,91 149.93 6 27 25 1163.8 47.59 53.09

249._J J.04.93 149.93 17 42 54 4713.7 47.59 243.77

NIO-CCUR_ EXECUTIO4 ACCURAC_ ORBIT 0ETERNINATION ACCURAC_

S_T 3_34.3 _ 3_0.6 _3 618.4 ST 2892.6 SR 2978.2 SS 2620.8

MeT -.9779 _ -.996_ R1T" .9808 CRT -.9989 CRS .9999 CST -.9980

8¢,8 4663.3 1_3 .0730 R13 -.9940 LSA 4908.0 NSA 130.7 SSA 7.9

SG| 4637.4 _K_2 480.3 THA 134.94 ELl 4150.5 EL2 98.3 ALF 134.16

LAUN(N 04TE 4LK, 1 1970

H£LIO(ENTRIC CONIC

RL 151.84 LAL -.O0

RP 107.56 LAP 3.36

RC 97.481GL -46.8_

PLAN_TOC[NTRIC CONI_

C3 18.230 VHL 4.270

LN(.H ATMTH LN_H TIME

27.85 6 23 59

152.15 16 29 5_

27.85 6 23 59

152.15 16 29 52

27.85 6 23 59

152.15 16 29 52

FLI_T TIME 170.00 ARRIVAL 0ATE J4N 18 1971

OISTANCE 469.088

LOt. 308.34 VL 26.884 GAL 2.13 A2'L 9_.66 HCA 210.40 SNA 129.44 ECC .17689 IN_ 6.6557 _1 29.341

LOP 158.58 VP 37.9_0 GAP 5.03 A/P 84.25 TAL 170.00 TAP 20.41 RCA 106.54 APO 152.34 V2 35.232

GP 47.81ZAL 73.44 ?AP 113.73 [TS 25.25 7AE 124.64 ETE 135.19 ?AC 142.80 ETC 247.56 CLP-126.82

OLA -65.72 RAL LPZO.85 RAD 6567.7 VI[L 11.816 PTH 2.09 W4P 4.714 0PA 34.01 RAP 2_0.48 ECC 1.3000

LoI T|ME INJ LAT INJ LONG |NJ RT A,f_ |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1731.97 41.46 54.67 107.35 146.72 6 52 51 1132.0 47.97 48.53

5297.09 41.47 247.g0 107.37 146.72 17 58 9 4697.1 47.98 241.77
1731.97 41.46 54.67 IO7.35 146.72 6 52 51 1132.0 47.97 48.53

5_97.09 41.47 247.g0 107.37 146.72 17 58 9 4697.1 47.98 241.77

1731.97 4f.46 54.67 107.35 146.72 6 52 51 1132.0 47.97 48.53
5297.09 41.47 247.90 107.37 146.72 17 58 9 4697.1 47.98 241.77

DIFFERENTIAL CO_CTIONS

TOE-2.2889 TRA .3210 TC3-1.9971 8AU .55_

_E 1.8977 RRA -.3732 RC3 |.0838 FAU .07355

FOE-4.6032 FRA 1.0476 FC3-3.49_7 9SP 149_5

BOE 2.9732 BRA .49_3 8C3 2.2723 F_ -212_

NIO-CCUR_E EXECUTION ACCURACY

MeT -._3 _ -.9950 RTT: .9838

S_ 4718.5 _3 .0775 Ri3 -.9929

S_! 469_.2 _. 458.1 TNA 141.10

CR_IT OETERNINATION ACCURACY

ST 3088.0 SR 2572.8 SS 2550.4

CRT -.9992 CRS .9998 CST -.9980

L$A 4758.4 MBA 127.5 S$A 9.0

ELl 4018.5 EL_ 80.9 ALF 140.20

LAUNOI 04TF AUG I 1970 FLIGHT TIME 172.00 ARRIVAL 04TE JAN 213 1971

DISTANCE 475.297

LOL 308.34 VL 2_.870 GAL 2._8 ATL 96.12 14_ 213.63 SMA

LOP J61.83 VP 37.964 GAP 3.43 A?P 84.90 TAL 169.39 TAP
GP 43.81 ?AL 71.73 2AP 117.81ETS _.9_ ZAE 125.99 ETE

129.35 ECC .17830 INC 6.1168 Vl 29.341

23.02 RCA 106.28 APO 152.41 V2 35.226

140.02 2AC 138.95 ETC 249.35 CLP-1_3.27

P_LIC_ENTRIC CONIC

RL 151.84 LAL -.00

RP 107.58 LAP 3._8

RC 99.767 GL -44.21
PLAN_TOC[NTRZC CONIC

C3 16.834 _ 4.103 0LA °63.72 RAL Z15.37 RAO 6567.7 VEL

kNC..H A;_ATH LNCH TZME L-I TIME |NJ LAT
_O.19 6 47 27 1704.97 41.65

149.81 16 42 LP9 5287.15 41.66

30.19 6 47 27 1704.97 41.65

149.81 16 42 29 5287.15 41.66

30.19 6 47 27 1704.97 41.65

149.81 16 42 29 5287.15 41.66

OIFFER1ENTIAL CORRIECTIONS

T0[-2.2731 TRA .4658 TC3-2.3473 8AU .57_O

ROE 1.5580 RRA -.4014 RC3 1.0429 FAU .07683

FOE-4.2972 FR4 1._3_5 FC3-3.9511BSP 15178

BOE 2.7558 BRA .6149 8C3 2.5685 FSP -LPZI9

11.757 PTH 2.08 VHP 4.606 OPA 3(3.50 RAP 228.21ECC 1.2770

|NJ LCNG INJ RT AS_ INJ A_ATH ]NJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG
50.85 IO9.X) 143.66 7 15 52 1105.0 47.90 44.20

246.73 109.32 143.66 18 10 36 4687.1 47.9O 240.08

50.85 109.30 143.66 7 15 52 1105.0 47.90 44.20

246.73 109.32 143.66 18 10 36 4687.1 47.90 240.08

50.85 109.31] 143.66 7 15 52 1105.0 47.90 44.20

246.73 109.52 143.66 18 10 36 4687.1 47.90 240.08

NIO-CCUR_ EXECUTION ACCURAC_ ORBIT DETERNINATION ACCURACY

SGT 3993.0 SGR 2658.8 8G3 688.0 ST 3205.2 S_ 2208.8 SS 2458.5

MeT -._I0 RRIr -.9_35 RTF .9854 CRT -.9994 CRS .9995 CST -.9979

S_ 4797.3 _3 .0794 R13 -.9919 LSA 4591.5 NSA 127.3 SS4 1O.O

SC,I 4777.8 SG2 431.3 THA 146.54 ELl 3892.1 EL2 64.5 4LF 145.43
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OJ

LAUNCH 0ATE AUG | 1970 FLIGHT TIN[ 174.00 ARRIVAL CATE JAN 22 1971

HELIOCENTRIC CONIC

RL 151.84 LAL -.00

RP 107.60 LAP 3.39

RE 102.053 GL -41.69

PLAN[TOC[NTRXC CONIC

C3 15.842 VHL 3.980

LNCH ATNTH LNCH T|N[

32.54 7 9 5

147.46 16 52 53

32.54 7 9 5

147.46 16 52 53

52.54 7 9 5

147.46 16 52 53

01FFERI[NTIAL COllECTIONS

TOE-2.2305 TRA .6148 TC3-2.67JO BAU .60_0

ROE 1.2873 RR4 -.4|54 RC3 .9718 FAU .07799

FOE-3.9307 FR4 1.5292 FC3-4.26|9 88P 154_i8
BOE 2.5753 BRA .7420 Be3 2.8423 FSP oLPZ63

01STANCE 481.485

LOL 308.34 VL 26.854 GAL 2.44 47L 95.66 HCA 216.86 $MA 129.24 ECC .17988 ZNC 5.6624 Vl 29._41

LOP 165.07 VP 37.946 GAP 3.83 A?P 85.46 TAL |68.74 TAP 25.60 RC4 105.99 APO 152.49 V2 35.218

GP 40.15 ?AL 69.98 ?AP |2|.74 £TS 28.20 ?AE 126.86 ETE 144.46 7AC 135.45 ETC 250.69 CLP-133.50

DLA -61.74 RAL 229.39 RA0 6567.6 VEL 11.714 PTH 2.06 VHP 4.561 0PA 27.19 RAP 226.43 ECC 1.2607

L-I TINE INJ LAT INJ _ INJ RT A,_ INJ ATNTH INJ TINE PO CST TIN INJ 2 LAT ;NJ 2 LONG

1681.63 41.49 47.20 110.98 140.79 7 37 7 1081.6 47.46 40.14

3282.15 41.50 245.82 Ill.DO 140.79 18 2_) 56 4682.8 47.47 238.76

1681.63 4|,49 47.20 110.98 140.79 7 37 7 1081.6 47.46 40.14

5282.75 41.50 245.82 Ill.DO 140.79 18 20 56 4682.8 47.47 238.76

1681.63 41.49 47.20 110.98 140.7¢ 7 37 7 1081.6 47.46 40.14

5282.75 41.SO 245.82 Ill.DO 140.79 18 20 56 4682.8 47.47 238.76

NI0-COURE EXECUTION ACCURACY CRBIT DETERNII_TION ACCURACY

SGT 4280.7 E_R 2372.2 SG3 697.3 ST 3260.1SR 189|.6 SS 2296.9

RRT -._04 _ -.9914 RTF .9862 CRT -.9996 CRS .9992 CST -.9976

$60 4894.1 _3 .0790 RI3 -.9909 LSA 4411.9 MSA 129.6 SSA 11.0
,f_| 4876.9 _2 410.4 THA I31.26 EL1 3768.8 EL2 48.5 ALF 149.88

LAUNCH DATE AUG 1 19710 FLIGHT TINE 176.00 ARRIVAL DATE JAN 24 1971

HELIOCENTRIC CONIC

RL 151.84 LAL -.00

RP 107.63 LAP 3.39

RC 104.339 GL -39.26

PLAN[TOCENTR|C CONIC

C3 15.149 VHL 3.891
LNO,4 A;eNTH LI_H TIN[

34.87 7 29 21

145.13 17 1

34.87 7 29 21

145.13 17 1

34.87 7 29 21

145.1_ 17 1

LQ. )08.34 Vt..

LOP 168.32 VP

GP 36.85 2'AL

OIST_CIE _W7.65|

_.837 GAL 2._ A2'I. 95.17 HCA _20.10 $_IA 129.12 ECC .18163 INC 5.2718 Vl 29.341

37.9'_7 GAP 4._ ATP 85,_N5 TAL |68.04 TAP 28.14 RCA 105.67 APO 152.58 v2 35.211

_.22 ZAP 125.48 ETS L_9.17 ZA(E 127.33 ETE 148.49 7AC 132.31ETC 251.71 CLP-136.50

DLA -59.78 RAL 233.OZ RAO 6567.6 VI[L 11.685 PTH 2.06 VHP 4.364 0PA 24.11 RAP 225.08
L-I TINE INJ LAT INJ L.CNG INJ RT ASC INJ A2_4TH INJ TINE PO CST TIM INJ 2 LAT

|_1.17 41,03 43.75 11Z.52 138.14 7 57 2 1061.2 46.76

5283.06 41.06 245.18 112.54 138.13 18 29 39 4683.1 46.77
1661.17 41.05 43.75 112.52 1_.14 7 57 2 1061.2 46.76

3283.06 41.06 245.18 112.54 138.13 J8 29 39 4683.1 46.77

1661.17 41105 43.75 112.52 l_.I4 7 57 2 1061.2 46.76

528_.00 41.06 245.18 112.54 1_.13 J8 29 39 4683.1 46.77

DIFFERENTIAL CCRRECT|ONS

TDE-2.JT09 TRA .7675 TC3-2.9634 BAU .6264

ROE 1.0736 RRA o.4191RC3 .8847 FAU .07733

FDE-3.5383 FRA 1 .TL_,'ZI FC_-4.4317 BSP 13766

80E 2.4219 8RA .8744 8C3 3.0927 FSP -2267

NIO-COURS[ E_ECUTION ACCURACY

SGT 4535.8 S(_ 2115.3 SG3 693.4

RRT -.9788 RRF -.9_8_ RTF .9865

•f_l 4989.3 SG2 394.1 THA 1_5._0

ECC 1.2493
INJ 2 LONG

36.38

237.80

36.38

237.80

36.38

237,80

CR_IT DETER_41NATION ACCURACY

ST 3266.7 5R 1622.8 SS 2139.0

CRT -.9997 CR5 .9985 CST -.9972

LSA 4226.3 MSA 133.6 SSA 11.8

EL1 3647.4 EL2 32.8 ALF 153.59

LAUNCH 0ATE AUG I 1970 FLIGHT TI_ 178.00 4RRIV_L.CATE JAN 26 1971

H£LIOCENTRIC CONIC

RL 151.84 LAL -.00

RP 107.65 LAP 3.38

RE 106.624 GL -36.9_

PLAMETOCENTRIC CONIC

C3 14.689 VHL 3.833

LNCH ArMTH LN_H TINE
37.18 7 48 37

142.82 17 8 53
37.18 7 48 37

142.82 17 8 53

37.18 7 48 37

142.82 17 8 53

DIFFERENTIAL CCRR_CTIONS

T0£-2.1076 TRA .9156 TC3-3.2403 _AU .6556

ROE .9103 RRA -.4119 RC3 .8028 FAU .07674
FOE-3.16_3 FRA 1.8631 FC3-4.5226 BSP 16339

Bog 2.2958 8R_ 1.0040 BC3 3.3382 FSP -2280

DISTANCE 493.793

LOL 308.34 VL 26.819 GAL 2.81 ATL 94.93 HCA 223.33 SNA 129.00 ECC .18356 INC 4.9304 Vl 29.341

LOP 171.56 VP 37.906 GAP 4.62 A?P 86.41 TAL 167.31 TAP 30.64 RCA 105.32 APO 152.68 V2 35.202

6P 33.87 7AL 66.42 ?AP 129.01ETS 29.92 2AE 127.49 ETE 152.07 7AC 129.53 ETC 252.52 CLP-139.29

CLA -57.86 RAL 236.34 RAO 6567.6 VEL 11.665 PTH 2.05 VHP 4.605 OPA 21.24 RAP 2_4.12 ECC 1.2418

L-I TIN[ INJ LAT INJ LONG INJ RT A,S_ INJ A_NTH INJ TIN_ PO CST TIM INJ 2 LAT INJ 2 LONG

1642.87 40.39 40.49 114.02 135.69 8 16 0 1042.9 45._5 32._8
5287.59 40.40 244.83 114.03 133.68 18 37 0 4687.6 45.86 237.22

1642.87 40.39 40.49 114.02 135.69 8 16 0 1042.9 45.85 32.88

5287.59 40.40 244.83 114.03 135.68 18 37 0 4687.6 45.86 237.22

1642.87 40.39 40.49 114.02 135.69 8 16 0 1042.9 45.85 32.88
5287.59 40.40 244.83 114,03 133.68 18 37 0 4687.6 45.86 237.22

NIO-COIJRS[ EXECUTION ACCURACY ORBIT 0ETERNINATICIN ACCURACY

S6T 4766.2 S6R I_9.5 $63 679.1 ST 3244.8 SR 1404.6 SS 1982.7

RRT -.9763 _ -.9849 RTF .9871 CRT -.9999 CRS .9975 CST -.9968

$66 3127.0 _3 .0689 RI3 -.9895 LSA 4051.4 MSA 137.0 SSA 12,5

_1 5113.0 _ 379.6 THA 158.71 EL1 3535.7 EL2 17.7 ALF 156.59

LAUNCH DATE 4UG I 1970 FLIGHT TINE 180.00 ARRIVAL DATE JAN 28 1971

HELIOCENTRIC CONIC

RL 151.84 LAL -.00

RP 107.68 LAP 3.36
RE 108.906 GL -34.65

PLAN[TOCENTRIC CONIC

C3 14.419 VHL 3.797

LNCH ATMTH LNCH TIME

39.47 8 7 6

140.53 17 15 2

39.47 8 7 6

140.53 17 15

39.47 8 7 6

140.53 17 15 2

CIFFERENTIAL CCRRI[CTICNS

T02-2.0222 TRA 1.0840 TC3-3.4354 _AU .6757

ROE .7745 RRA -.4088 RC3 .6956 FAU .07331

FOE-2.7648 FRA 2.0070 FC3-4.4017 _SP 16564

802 2.1654 8R4 1.1585 8C3 3.5051F_ -2193

DISTANCE 499.914

LCL )08.34 VL 26.799 GAL 3.02 ATL 94.63 HCA 226.56 ,_A 128.87 ECC .18567 INC 4.6277 Vl 29.341

LOP 174.80 VP 37.884 GAP 5.02 A2'P 86.81 TAL 166.55 TAP 33.10 RCA 104;94 APO 152.79 V2 35.193

GP 31.Z0 ZAL 64.6! Z_P |_2.31ET$ _(3._O ZAIE 127.43 ETE 155.22 ZAC 127.07 ETC 253.17 CLP-141.gD

OLA -55.97 RAL 239.43 RAO 6567.6 VIEL 11.654 PTH 2.05 VHP 4.676 DPA 18.58 RAP 223.51 ECC 1.2373
L-I TINE INJ LAT INJ LONG |NJ RT A,T_ INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1626.35 39.55 37.42 115.52 133.46 8 34 13 1026.3 44.78 29.66

5295.87 39.57 244.75 115.53 133.45 18 43 18 4695.9 44;79 236.98

1626.35 39.55 37.42 115.52 133.46 8 34 13 1026.3 44.78 29.66

5295.87 39.57 244.75 115.53 133.45 18 43 18 4695.9 44.79 236.98

1626.35 39.55 37.42 115.52 133.46 8 34 13 1026.3 44.78 29.66

5295.87 39.57 244.75 115.53 133.45 18 43 18 4695.9 44.79 236.98

MID-COURSE EXECUTION ACCURAC_ ORBIT OETERI4INATION ACCURACY

S6T 4965.7 S6R 1691.1 $63 657.2 ST 3175.6 SR 1214.7 SS 1809.0

RRT -.9724 RRF -._ RTF .9866 CRT -.9999 CRS .9954 CST -.9958
5245.7 R_3 .0649 R13 -.9884 LS4 3848.5 HSA 146.6 SSA 13.?

$61 5232.4 $62 374.6 THA 161.58 ELI 34_0.0 EL2 13.9 ALF 159._7
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE AUG 1 1970

HELIC_CENTRIC CONIC

RL 151.84 LAL -.0_

RP 107.7! LAP 3.32

RC 111.186 GL -32.47

PLANE TOCENTRIC CC_'NIC

C3 14.310 VHL ].7_]

LNCH ATMTH LNCH TIME

41.75 8 ?5 ?
138.25 17 20 8

41.75 8 ?5 ?

138.25 17 _ 8

41.75 8 25 ?

138.25 17 L:_ 8

FLIGHT TIME 1_2,00 ARRIVAL _ATE JAN 30 1971

DISTANCE 506,010

LOL 308.34 VL ?6.778 GAL 3,24 ATL 94.]6 HCA ?79,78 SMA 12_.73 ECC .18796 INC 4.3559 Vl 29.341

LOP 178.04 VP 37.860 GAP 5.41 AZP 87.18 TAL 165.75 TAP 35.53 RCA 104.5] APO 152,93 v2 35.184

GP 28.81 ZAL 62.78 ZAP 1]].39 ETS 30.98 ZAE 127.20 E7£ 157.96 Z4C I74.91ETC 753.71 CLP-144.34

CLA -54.11 RAL 242.32 RA0 6567.6 VlEL 11.649 PTH 2.04 VHP 4.77] OPA 16.17 RAP ??3.?0 ECC 1.7355

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A1'NTH INJ TIHE PO CST TIN INJ ? LAT INJ ? LONG

1611.14 ]8.58 ]4.53 117.05 I]1.42 8 51 53 I011.I 4].59 ?6.66

5307.72 38.59 244.9G 117.07 131.41 18 48 35 4707,7 43.60 ?37.09

1611.14 38.58 34.53 117.05 131.42 8 51 53 I011.1 43,59 ?6.66

5307.72 38.59 244.96 117.07 131.41 18 48 35 4707.7 43.60 ?37.09

1611.14 ]B.58 34.5] 117.05 131.42 & 51 53 _O11TI 4].59 26.66

53(]7.72 38.59 244.9G 117.07 131.41 18 48 35 4707.7 43.60 237.09
DIFFERENTIAL CORRECTIONS

TCE-1.936Z TRA 1.2572 TC]-].6_3I 6AU .6_Ng2

ROE .6712 RRA -.4_9 RC3 .6OO2 FAU .06960

F02-2.4038 FRA ?.II?I FC]-4.2231 8,_o 16933
60E ?,0493 BRA 1.3148 8C3 3.6498 F,_ -2117

NI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5146.6 SGR 1520.7 SG3 630.5 ST _O90.2 SR 106].I SS 1646.6

RRT -.9G72 R_F -.9737 RTF .9862 CRT -.9996 ORS .9920 CST -.9947

S_ 3366.6 _3 .0586 RI3 -.9876 LSA 3656.0 HSA 156.5 SSA 13.7

S_1 5_53.7 ,S_ 371.6 THA 163.97 ELI ]267.8 EL2 26.8 ALF 161.02

LAUNCH OATE AUG I 1970 FLIGHT TINE 184.00 ARRIVAL DATE FEB 1 1971

HELIOCENTRIC CONIC

RL 151.84 LAL -.00

RP 107.74 LAP 3.28

RE I13,467 GL -]O.35

PLANETOCENTRIC CONIC
C] 14.343 VHL 3.787

LNCH AZMTH LNCH TINK

44.00 8 42 32

136.OO 17 24 17

44.00 8 42 32

136.O0 17 24 17

44.00 8 42 32

136.O0 17 24 17

01STANCE 512.080

LOL 308.34 VL 26.737 GAL 3.47 AZ1. 94.11 _ _33.01 5HA 128.59 ECC .1904§ INC 4.1089 Vl 29.341

LOP 181.28 VP 37.836 GAP 5.81 A]'P 87.53 TAL 164.9_ TAP 37.93 RCA 104.10 APO 153.08 V? 35.174

GP 26.68 IAL 60.94 TAP 1_.26 ETS 31.39 ZAE 126.86 ET£ 160.34 7AC 123,03 ETC 254.16 CLP-146.67

OLA -32.3(3 RAL 245.03 RA0 6567.6 VEL !1.650 PTH Z.05 VNP 4.890 0P4 13.83 RAP 223.16 ECC 1.2360

L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1596.93 37.49 31.80 118.65 129.57 9 9 9 996.9 42.31 23.88

53L_Z.92 37.50 _45.45 118.66 129.56 18 53 0 4721.9 42.32 237.52

1596.93 37,49 31.80 118.65 129.57 9 9 9 996.9 42.31 23.88

5322.9"Z 37.50 245.45 118.66 129.56 18 53 0 4722.9 42.32 237.5?
1196.93 37.49 31.80 118.65 129.57 9 9 9 996.9 42.31 23.88

5322.92 37.50 _45.4§ 118.66 IZ9.56 18 53 0 4722.9 42.]2 137.52

CRBIT 0ETERMINATION ACCURACY

ST 2989.0 SR 941.0 SS 1494.5

CRT -.9987 CRS .9865 CST -,9937

LSA ]467.7 MSA 168.0 SSA 14.?

EL! ]133.3 EL2 4].2 ALF 162.54

DIFFERENTIAL CCRR1ECTIONS

TOE-I,8469 TRA 1.42_9 TCS-3.TL;_I 8AU .7_00

ROE .5915 RRA -.3919 RC3 ._120 FAU .06_P'Z

FOE-2.0749 FR4 ?.1932 ¥C3-3.9789 85P 17306

80E 1.9193 8R4 1.4788 BC] 3.7551FSP -_0_1

NI0-C(XM_E EXECUTION ACCURACY

SGT 5509.4 _ 1375.2 SG3 600.9

R_T -.9605 _gF -.9659 RW" .9838

5484.6 R_3 .0317 RI3 -.9868

SGI _47_.0 $62 371.3 THA 165.96

LAUNCH O_TE AUG I 1970

HELIOCENTRIC CONIC

RL 151.84 LAL -.00

RP 107.77 LAP 3.73

RE 115.736 GL -28.31

PL&NETOCENTRIC CONIC

C3 14.506 VHL 3.809

LNCH AZMTH LNCH TIME

46.?4 8 59 41

I]].76 17 27 35

46.74 8 59 41

133.76 17 ?7 ]5

46.24 8 59 41

133,7_ 17 27 35

OIFFERENTIAL CORRECTIONS

TOE-1,7549 TRA

RCE .5303 RRA

F02-1.7787 FRA

80E 1.8333 8RA

FLIGHT TINE 186.00 ARRIVAL DATE FEB ] 1971

OlSTANEE _18.173

LOL 308.34 VL 26.734 GAL 3.73 ATL 93.88 H(A 136._4 ,_d_A 128.44 ECC .19]14 INC ].8827 Vl 29,341

LOP 184.52 VP 37.810 GAP 6.21 AlP 87.84 TAL 164.06 TAP 40.29 RCA 103.63 APO 15].24 V? 35.164

GP 24.79 ?AL 59.10 ZAP 140.92 ET$ 31.77 ZAE 126.45 ETE 162.38 7AC 121.40 ETC 254._6 CLP-148.76

DLA -]0.52 RAL 247.60 RA0 6367.6 VEL 11.657 PTH 2.05 VHP 5.0_6 OPA 11.70 RAP 223.36 ECC 1.2387

L-I TIME INJ LAT INJ LO_ INJ RT ASC INJ ATNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1583.33 36.32 29.L_ 1_0.31 127.89 9 26 5 983.5 40,95 21,77

5341.35 36.33 246.L=0 |EO.3_ 127.88 18 56 37 4741.3 40.96 238.26

1583.53 _6.32 29.2"Z IEO.31 127.89 9 26 5 98]._ 40.95 21.27

]341.35 36.33 246.20 1_.32 I_7.88 18 56 37 4741.3 40.96 238.26

158].53 36.32 L_9.L_Z 1L:_,31 127.89 9 26 5 983.5 40.9] 21.27

5341.35 ]6.33 246._0 120.3_ 1_7.88 18 56 37 4741.3 40.96 238.26
NI0-COI_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

1.6065 TC]-3.7959 8AU .7409 _T _4_6.B _T_ 1_31.9 S_ 570.2 ST 2877.0 Sft 842.9 SS 1354.6

-.3833 RE3 .4326 FAU .06184 RRT -.9_3 _ -.9563 RTF .9852 CRT -.9967 CR5 .9778 CST -.9914

2.2561 FC3-3.6908 BSP 17679 _ _98.6 f_3 .0449 R13 -.9860 LSA 3284.8 MSA 181.4 SSA 14.5

1.6516 8C] 3.82/34 FSP -1940 _1 _86.1 ._,_ 373._ THA 167.62 ELI 2997.3 EL2 65.6 ALF 163.71

LAUNCH 0ATE AUG 1 1970 FLI(WHT TIME 188.(30 ARRIVAL DATE FEe 5 1971

HELIOCENTRIC CONIC 01STANCE 524.1_9

RL 151 .84 LAL -.00 LCL ]08.34 VL 26.711 GAL 4.00 AZI. 93.67 HCA 239.46 S_4A 128.28 ECC .19604 INC 3.6721 Vl 29.341

RP 107.80 LAP ].16 LOP 187.73 VP 37.784 GAP 6.62 AZP 88.13 TAL 163.17 T*P 42.63 RCA 103.13 APO 153.43 V2 35.153
254.92 CLP-1 fl0.78

TOE-1.6610 TRA 1.7941 TC3-3.8292 BAU .7607

ROE .4837 RRA -.3755 RC3 .3625 FAU .05770

FOE-1.5144 FRA 2._0_8 FC5-].3762 BSP 1_045
8OE 1.7300 8RA 1.8330 8C] 3.8463 FSP -1847

RC 118.005 GL -26.34 GP 23.09 ZAL 57.17 ZAP 143.40 ETS 31.14 ZAE 126.00 ETE 164.13 ?AC 119.98 ETC

PLANETC(ENTRIC CONIC

C3 14.794 VHL 5.846 OLA -48.78 RAL _50.03 I_O 6367.6 VEL 11.670 PTH _.05 VHP 5.177 OPA 9.72 RAP _23.78 ECC J.2455

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ I._ INJ RT ASC |NJ A21WTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

48.46 9 16 37 !570.64 35.08 L=_.76 IL_Z.05 1_6,37 9 42 48 970,6 ]9,54 18,8_

I]1.54 17 30 3 5362.98 33.09 247._3 ILP'Z.O6 126.36 18 59 26 4763.0 39.55 239.E9

48.46 9 16 37 1570.64 35.08 L_6.76 IL_Z.05 126.37 9 42 48 970.6 39.54 18.87

131.54 17 30 3 5362.98 35.09 247._3 1_Z.06 1.26.36 18 59 _6 4763.0 39.55 239.29

48.46 9 16 37 1570.64 35.08 26.76 ILY_.05 126.37 9 42 48 970.6 39.54 18.82

131.54 17 30 3 5362.9_ 3_.09 247._3 1L_.06 126.36 18 39 26 4763.0 39.55 239.29

OIFFERENTIAL CCRRECTIONS MI0-CCUR._ K_ECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5fl90.0 .SC4t 1147.8 SG3 539.3 ST 2758.6 5R 764.3 ss 1228.0

RRT -.9424 RRF -.9450 RTF .9846 CRT -.9929 CR5 .9647 CST -.9890
_._ 5706.6 R23 .0384 RI3 -.985_ LSA 3108.6 MSA 196.6 $SA 14.7

_1 _694.1 S_2 376.8 THA 169.00 EL1 2861.2 EL2 87.6 ALF 164.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 5 1970)

LAUNCH DATE AUG I 1970 FLIGHT TIN[ 190.00 ARRIVAL CATE FEB ? 1971

HELIOCENTRIC CONIC 0ISTANCE §30.126

RL 151 .84 LAL -.00 LOL 308.34 VL 26.687 GAL 4.29 A?L 9}.48 PICA 242.68 5HA

RP 107.84 LAP 3,09 LCP 190.98 VP 37.756 GAP 7.03 A?P 88,40 TAL 162.25 TAP

RC 120.271 GL -24,44 GP 21.58 7AL 55,44 ?AP 145,71 ETS 32,54 ZAE 125.53 ETE
PLANE TOCENTRI C CONIC

C3 15.L_5 VHL 3.899 CLA -47.08 RAL 252,34 RAD 6567.6 VEL II.687 PTH 2.06 VHP
LN(;H ATNTH LN(;H TINE L-I TIME IN| LAT

50.67 9 33 24 1558.09 33.79

129.33 17 31 4! 5387.77 33.80

50.67 9 33 24 1558.09 _3.79

129.33 17 31 4I 5387.77 33.90

50.67 9 33 24 1558.09 33.79

129,33 17 31 41 5387.77 33.80

DIFFEMENTIAL CORRECTIONS

TDE-I .5658 TRA I .9893 TC3-3.8226 0AU .7794

ROE .4488 _A -.3688 RC3 ._O17 IrAU .O5357

FDE-I .2806 FRA 2.3392 FC3-3.0502 BSP I8_J9

6OE ! .6289 BRA 2.0232 8C3 3.8344 FSP -1753

LAUNCH DATE AUG I 1970

128.12 ECC .19916 INC ).4756 VI 29.)4!

44.93 RCA 102.61 APO 153.64 v2 35.141

165,64 ZAC I18.76 ETC 255.25 CLP-152,68

5.343 0P4 7.86 RAP 224.38 ECC 1.2502

IN| LONG IN| RT A,T_ IN| A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2A.41 123.85 124.99 9 59 22 958.1 38.10 16.50

248.52 123.86 124.97 19 I 29 4787.8 38.11 240.61

24.41 123.83 124.99 9 59 22 958.1 38.1_ 16.50

248.32 I23.86 124.97 19 I 29 4787.8 38.11 240.61

24.A1 |23.83 124.99 9 59 22 958.1 38.10 16.50

248.52 123.86 124.97 19 I 29 4787.8 38.II 24D.61

NIO-C(_EWE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5710,3 _ 1_,0 563 SO8,8 ST 2638.2 SR 701.4 $$ 1115.6

RRT -.9310 _ -.9320 RTF .9840 CRT -.9865 CRS .945fl CST -.9_60

5(,6 5907,8 R_) .0325 RI3 -,9844 LSA 2941.2 MSA 213.T SSA 14.9

$61 5795.3 SG2 _1.4 THA 170.I5 ELI 2727.6 EL2 111.2 ALF 165.28

FLIG_IT TINE 192.00 ARRIVAL DATE FEB 9 ]971

H[LIOCENTRIC CONIC 0ISTJNCE 5_.081

RL |51 .84 LAL -.OO LOL _.34 VL 215.663 GAL 4.59 A2'I. 93.g_J PICA 245.91 SHA 127.96 ECC .L:_253 INC 3.29_3 Vl 29.341

RP 107.87 LAP 3.00 LCP 194.21 VP 37.7Z8 GAP 7.44 AZP 88.66 TAL 161.31 TAP 47.22 RCA I02.05 APO 153.88 V2 35.150

RC IL=_Z.531 GL -L>2.61 GP L=0.23 FAL 53.64 ZAP 147.86 lrTS 3Z,_M ZAI[ 11.P5.06 ET[ 166.94 7AC 117.70 ETC 255.56 CLP-154,48
PLANE TOCENTRIC CONIC

(;3 15.738 VHL 3.967 OLA -45.43 RAL Z54.53 RAO 6567.6 VEL 11.710 PTH 2.06 VHP 5.323 0PA 6.13 RAP 225.15 ECC 1.2590
LN_4 A;_4TH LNCH TIME L-I "I_HE INJ I.AT INJ _ INJ RT AS(: INJ AZNTH INJ TINE PC) (;ST TIM INJ 2 LATINJ 2 LONG

52.86 9 30 6 1545.61 32.46 2'Z.15 125.72 123.73 I0 13 32 945.6 36.63 14.27

127.14 17 32 29 5413.79 32.47 250,08 125.73 123.72 19 2 45 4815.8 36.64 242.20

52.86 9 _ 6 1545.61 32.46 L_.I5 125.72 123.73 10 15 52 945.6 36.63 1a.Z7

127.14 17 32 29 _415.79 32.47 Z_.06 125.73 123.72 19 2 45 4815.8 36.64 242.20

52.86 9 50 6 I_45.61 32.46 ZZ.15 125.72 123.73 I0 15 32 945.6 56.63 14.27

127.14 I7 32 29 5415.79 32.47 250.O8 125.73 123.72 19 2 45 4815.8 36.64 242._0

OIFFERENTIAL CO_CTIONS NI0-C(_SlE E_CUTION ACCURACY ORBIT DETERMINATION A(;(;URACY

TOlr-I .4828 TRA 2.I798 TC3-3.8119 8AU .80_ _T 5818.7 _ 906.3 _3 478.8 ST 2531 .O 5R 654.8 S5 1023.9

ROE .4263 RRA -.3610 RE3 .Z576 FAg .03037 RRT -.9182 RRF -.9174 RTF .9838 CRT -.9769 (;R5 .9226 CST -.9835

FOE-1.0939 FRA 2.34_ FC3-2.7711 85P 19059 _ 590|.7 R23, .0255 RI3 -.984! LSA 2798.3 MSA 228.8 SSA 14.8

BOE 1.5429 eRA 2.2094 8¢3 3.8206 FSP -1699 SGI 5889.1 $62 _6.1 THA ITl .I2 ELI 2610.8 ELZ 135.6 ALF 165.78

LAUNCH 0ATr _UG I 1970 FLIGHT TINE 194.00 ARRIVAL C_TE FEB !! ]971

PELIOCEN/RIC CONIC DISTANCE 542.006

RL 151.84 LAL -.00 LOL 308.34 VL 26.638 GAL 4.92 AZL 93.11 H_A 249.12 SNA

RP 107.91 LAP 2.91 LOP 197.44 VP 37.699 GAP 7.87 AZP 88.89 TAL 160.35 TAP

RC 124.786 GL -20.86 GP 19.02 7AL 51.86 ZAP 149,88 ETS 33.48 ?N[ 124.60 £TE

PLAN[ TOCENTRI C CONIC

C_ 16.399 VML 4.050 DLA -43.82 RAL 236.62 RAD 6567.7 V_L lI.T38 PTH 2.07 VHP
LN(;H A;eMTH LNCH TIME L-I TIME IN| LAT

55.04 IO 6 48 1533.0T ]l.IO
IZ4.96 17 32 28 5447.06 31.11

55.04 10 6 48 1533.07 31.10

124.96 17 32 28 5447.06 3!.lI
55.04 I(3 6 48 1533.07 31.10

124.96 17 32 28 5447.06 31.Jl

DIFFERENTIAL (;ORR1E(;T IONS

TDE-! .3T52 TRA 2,403I T(13-3._85 BAU .8143

ROE .4056 RRA -.3597 RC3 .2075 FAU .04390

FDE -.8990 FRA 2.3823 FC3-2.4177 B,SP 19127

BOE 1.433_ 8RA 2.4299 8(;3 3.7143 FSP -1590

L_UN_H DATE AUG I 1970

127.80 ECC .20614 INC 3.1143 Vl 29.34!

49.47 RC4 101.45 APO 154.14 V2 35.118

168.05 Z4C 116.80 ETC 255.87 CLP-156.19

5.714 0P4 4.50 RAP 226.07 ECC 1 .2699

INJ LONG IN| RT ASC IN| A2NTH IN| TIME PO CST TIM IN| Z LAT IN2 ? LONG

19.96 127.67 122.59 lO 32 21 933.! 35.15 12.13

251.89 127.68 122.58 -19 3 15 4847.1 35.16 244 .06

19.96 127.67 122.59 I(3 32 21 933.1 35.15 12.13

251.89 127.68 122.58 19 3 15 4847.1 35.16 244.06

19.96 127.67 122.59 10 32 21 933.1 35.15 12.13

231.89 127.68 122.38 19 3 15 4847.1 35.16 244.06

MID-CCURSE EgECUTION ACCURA(;Y ORBIT DETERMINATION ACCURACY

SGT 5917.5 _R 92A.7 $G3 451.2 ST 2406.9 SR 611.7 SS 934.9

RRT -.90_ RRF -.gO16 RTF .9828 CRT -.9620 CRS .8865 CST -.9790

5_9.3 1_3 .0"221 RI3 -.98_W] LSA 2641 .5 MSA 251 .3 SSA 14.9

SGI 5976.5 SG2 391.8 THA 171 .93 ELI 2478.1 EL2 162.2 _LF 166.20

FLIGHT TIHE 196.00 ARRIVAL CATE FE_ 13 197!

HELIOCENTRIC CONIC 0ISTANEE 547.895

RL 151 .84 LAL -.00 LOL }08.34 VL 26.612 GAL 5._ AZL 9_.95 M(A 252.34 SMA 127.63 ECC .21003 INC _.9458 Vl 29.341
RP JOT.95 LAP 2.81 LOP 2130.66 VP 37.670 GAP 8.30 A?P 89.11 TAL 159.36 TAP 51 .71 RCA 190.82 APO 154.43 v2 35.105

RC 127.036 GL -19.I7 GP I7.94 7AL 50.12 ZAP 151.76 ETS 34.06 ZAE 124.15 ETE 169.01 ZAC 116.02 ETC 256.17 CLP-157.82
PLANE TOCENTR I (; CONIC

(;3 17.I95 Vl.q. 4.147 OLA -42.26 RAL 258.61 RA0 6567.7 VEL 11.772 PTH 2.08 VHP 5.919 OPA 2.97 RAP 227.13 ECC 1.2830
LNCH ATMTH LN(;H TIME L-I TIHE INJ LAT INJ LONG INJ RT AS_ ZNJ AZ'NTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

57.21 1O 23 32 15£'0.28 29.72 17.82 I_J.67 121.55 1O 48 52 9'20.3 33.66 10.05

122.79 17 31 36 5481.62 29.7A 253.97 129.68 121.54 19 2 58 A881.6 33.67 246.19

57.21 lO 23 32 132'0.28 29.72 17.82 JL=9.67 !21.35 IO 48 52 92_.3 33.66 10.(]5

12,3.79 17 31 36 3481.62 29.74 253.97 129,68 121.5A 19 2 58 4881.6 33.67 _46.19

57.,31 IO 23 32 1520.28 29.72 17.82 129.67 I21.fl5 I0 48 52 9_0.3 33,66 I{].05

1,3,3.79 17 31 }6 3481.62 29.74 253,97 129.68 121.34 19 2 58 4881 .6 33.67 ,346.19

0 IFFERENTIAL CORRIECTIONS NIO-COURSI r EXECUTION ACCURACY ORB I T DF TERMINATION ACCURACY

TDE-I .2739 TRA 2.6292 TC3-3.5941 BAU .827| SGT _=O06,8 _ 872.9 SG3 424.9 ST _296.8 SR 578.4 SS 863.0

ROE .3925 RRA -.3585 R(;3 .169] FAU .04185 RRT -.8886 RRF -,8848 RTF ,9819 (;RT -.9416 (;RS .8428 CST -,9746

FOE -.7370 FRA 2.4G06 FC3-2.1070 8SP 19346 _ 6069.9 R23 ,0184 RI3 -.982! LSA 2506.0 MS4 273.0 SSA 14.9

802 1.3331 BRA 2.6536 8(;3 3.5981 FSP -1486 S_I 6036.9 $62 397.1 THA 172.6! EL1 2360.9 EL2 189.5 ALF 166.57
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 5. 1970

LAUNCHDATEAUG I 1970

HELIOCENTRIC CCNJC

RL 151 ._4 LAL -.00

RP 107.99 LAP 2.70

RC IZ9.278 GL -17.56

PLANE TC_ENTRIC CONIC

C3 18.133 VHL 4.258

LNCH A_'NTH LNCH TIN[
59.37 I0 40 Z6

120.63 17 19 49

59.37 IO 40 26
120.63 17 29 49

59.37 |0 40 26

IE0.63 17 19 49

FLIGHT TINE 198.00 ARRIVAL 0ATE FEB 15 1971

DISTANCE 553.747

LOL 306.34 VL 26.586 GAL 5.63 AZL 92,78 NCA 255.56 SMA I27.46 ?CO .21421

LOP Z0].88 VP 37.639 GAP 8.74 AZP 89.31 TAL 158.36 TAP 53.92 RCA 100.16

GP 16.96 7AL 48.41 7AP 153.53 ETS 34.74 7AE 123.72 ETE 169.83 ZAC 115.36

INC 2.783_ Vl ?9.341

APO 154,76 V2 35.093

ETC 256.47 CLP-159.37

CLA -40.75 RAL 260.51 RAO 6567.7 V1EL 11.812 PTH 2.09 VHP 6.I35 OPA 1.52 RAP Z78.30 ECC 1.7984

L-I TINE INJ LAT INJ LONG INJ RT AS_ |NJ A_ATH INJ Till[ PO CST TIN INJ ? LAT INJ ? LC_G

1506.89 28.34 15.71 131.74 120.60 I1 5 32 906.9 37.18 7.99

5519.70 28._H_ 256.32 131.75 120/3.59 19 I 49 4919.7 32.19 ?48.60

1506.89 28.34 15.71 131.74 1L_.60 11 5 37 906.9 ]?.18 7,99

5519.70 28.]6 256.32 131.75 120.59 19 I 49 4919.7 37.19 ?48.60

1506.89 28.34 15.71 131.74 120.60 11 5 32 906.9 32.18 7.99

5519.70 28.36 256.32 131.75 120.59 19 I 49 4919.7 32.19 ?48.60

DIFFERENTIAL CORRECTIONS NI0-ECURSE [_CUTION ACCURACY CRSIT DETERNINATION ACCURACY

TOE-1.1739 TRA 2.8637 TC3-3.4605 BAU .8_ SGT 6087.Z SGR 829.2 SG3 399.9 ST 2198.0 SR 551 .8 $$ 804.4

ROE .3847 RRA -.3586 Re3 .1386 FAU .03820 RRT -.8728 RRF -.8675 RTF .9812 CRT -.9148 CRS .7911 CST -.9705

FOE -.5980 FRA 2.4127 FC3-1.8239 6SP 19(_2 _ 6|43.4 1_3 .0150 RI3 -.9814 LSA 2386.6 NSA ?94.5 SSA 14.8

BOE 1.2353 BRA 2.886| 6C3 3.4632 FSP -1,102 SGI 6130.2 SG2 401.9 THA I73.I9 ELI 2255.8 EL2 217.1ALF 166.94

LAUNCH DATE AUG 1 19"/'0 FLIGHT TIME 200.00 ARRIVAL DATE FEE] 17 1971

HELI(X:ENTRIC CONIC 01STAI_E 559.559

RL 151 .84 LAL -.00 LOL 308.34 VL 26.559 GAL 6.02 A?l. 9'Z.63 H_ 258.77 SNA 127.29 ?CO .21870 I1_ ?.6755 V! 29.341
RP IO8.O3 LAP 2.58 LOP 207.10 VP 37.609 GAP 9.19 A21 = 89.49 TAL 157.35 TAP 56.12 RCA 99.45 APO 155.12 v2 35.080

RC 131.513 GL -16.02 GP 16.09 7AL 46.75 ZAP 155.20 ET$ 3_.54 Z_E 1_.30 ETE I70.55 ZAC 114.79 ETC 256.77 CLP-160.87

PLANET(X_ENTRIC CON|C

C3 19.228 VHL A.385 0LA -39,30 RAL 21_2.31RAO 6567.8 VEL 11.858 PTH 2.10 VHP 6.365 0PA .15 RkP 229.57 EEC 1.3164

LNCH A5't, ITH LNCH TIME L-| TIME INJ I,_T |NJ _ IN./ RT ASdC ZNJ AZelATH INJ TAME PO CST TIN INJ 2 LAT INJ 2 LONG

61.53 10 57 30 1492.78 21L96 13.61 133.86 119.74 11 22 23 892.8 30.70 5.95

118.47 17 27 8 5561.34 26.98 258.94 133.87 119.73 18 59 49 4961.3 30.71 251.78

61.53 10 57 30 1492.78 215.96 13.61 133.86 119.74 11 22 23 892.8 _0.70 5.95

118.47 17 27 8 5561.34 21L96 2_.94 13_.87 I19.73 18 59 49 4961.3 30.71 251.28

61.53 I0 57 30 1492.78 2t_.96 13.61 133._6 119.74 II L_ 23 892.8 30.70 5.95

118.47, 17 27 e 5561.34 26.9_ 258.94 135.87 119.73 18 59 49 4961.3 30.71 251.28

DIFFERENTIAL CORIi[CT|(_ MlO-O_t, ll_J_ EXECUTION _CCUR_CY ORBIT DETERRINATION ACCURACY

TDE-J .0755 TRA 3.11_ TC3-3.311| 6AU .8517 S6T 6138.3 SGR 7_'Z.1 SG3 376.4 ST 2111.7 SR 530.2 SS 757.1

ROE .3810 RRA -.3601 RC3 .1143 FAU .03486 RRT -.85_ RRF -.8500 RTF .9806 CRT -.8815 CRS .7337 CST -.9672

FOE -.4TB9 FRA 2.419_ FC3-1.5696 8_ ° 19_93 S6e 6_O9.1R_3 o0119 R13 -.9807 LSA 2283.4 NSA 315.? SSA 14.7

_OE 1.1410 _q'A 3.1277 BE3 3.3131 FSP -1328 561 6195.8 S_2 406.0 THA 173.68 EL1 2163.4 EL2 ?44.4 ALF 167.36

LAUNCH OATE AUG 1 1970 FLIGHT TIME 207.00 ARRIWL OAT? FEB 19 1971

HELIC_ENTRIC CONIC

RL 151.84 LAL -.00 LOL 308.34 VL

RP 108.07 LAP 2.45 LOP 210._1 VP

RC 155.740 GL -14.54 GP 15.30 ZAL

PLAN[TC_ENTRIE CONIC

C3 ZO.493 VHL 4.5?7

LN_H AZMTH LNCH TINE
63.70 11 14 55

116._0 17 23 26

63.70 |1 14 55

116.30 17 23 26

63.70 11 14 55

116.30 17 23 26

DIFFERENTIAL CORRI[CTIONS

TOE -.9729 TRA 3.3654 TC3-3.1_6 8AU .8603

ROE .3799 RRA -.3637 RE3 .0934 FAU .03153

FOE -.3718 FRA 2.4285 FC3-1.3320 BSP 20086

_OE 1.0444 _RA 3.38_0 8E3 3.1400 FSP -1250

DISTANCE 565.328

?6.53? GAL 6.44 AZL 97.47 HCA 261.98 SMA 177.11 ECC .?7353 INC 2.4715 Vl Z9.341

37,578 GAP 9.66 AZP 89.66 TAL I56.37 TAP 58,30 RCA 98.?0 APO 155.52 V? 35.067

45.13 ZAP 156.77 ETS _6.47 ZAE 122.91ETE 171.16 7AC 114.51ETC 257.08 CLP-162.30

OLA -_7.89 RAL ?64.03 RA0 6567.8 VEL 11.911PTH 2.17 VHP 6.607 DPA -1.t4 RAP ?30.95 ECC 1._373

L-I _IME INJ LAT INJ LCIN_ INJ RT AS_ INJ A_eNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ ? LONG

1477.55 25.59 11.48 136.03 118.95 II 39 32 877.5 Z9.24 3.88

5606.86 25.60 261.85 136.04 118.94 18 56 53 5006.9 ?9.25 ?54.?5

1477.59 25.59 11.48 116.03 118.95 II 39 32 877.5 29.24 3.88

5606.86 25.60 261.85 1_6.04 118.94 18 56 53 5006.9 29.75 254.25

1477.55 25.59 11.48 136.03 118.95 11 39 37 877.5 29.74 3.88

5606.86 25.60 261.85 1_6.04 118.94 18 56 53 5006.9 79.75 754._5

NIO-EOLMSE EXECUTION ACCURACY ORBIT 0ETERNINATIC_ ACCLMACY

SGT 6L_22.5 SC_ 760.6 SG3 354.6 ST L_35.9 SR 511.7 SS 719.4

RRT -.8409E_F -.8328 R'rF .9800 CRT -.8405 CRS .6681 CST -.9645

62¢>8.8 li_3 .D095 RI3 -.9800 LSA 7193.5 MSA 335.7 SSA 14.6

5(,I 6255.4 SG2 409.4 THA 174.11 ELI 2081.7 EL? 271.I ALF 167.86

LAUNCH DATE AUG I 1970 FLIGHT TIME 204.00 ARRIVAL OATE FEB 71 1971

HELIOCENTRIC CONIC

RL 151.84 LAL -.00

RP 108.11 LAP 2.31

RE 135.957 GL -13.14

PLANETOEENTRIC CONIC

C3 21.946 VHL 4.685

LNO,4 A;eNTH LNEH TIME
65.89 11 32 44

114.11 17 18 38

65.89 11 32 44

114.11 17 18 _8

65.89 11 32 44

114.11 17 18 38

OISTAMEE 571.048

LOL 308.34 VL 21_.505 GAL 6.88 A?L _Y'Z.32 PICA 265.19 S_AA 126.94 ?CO .27873 INC ?.3197 Vl 79.341

LOP 213.52 VP 37.946 GAP 10.14 AZP 89.81 TAL 155.28 TAP 60.47 RCA 97.90 APO 155.97 v2 35.054

GP 14.59 7AL 43.57 ZAP 158.25 ETS 57.55 ?AlE 12_.53 ETE 171.70 7AE 113.90 ETE 757.41 ELP-163.68

DLA °36.53 RAL 265.66 RAO 6567,9 VEL 11.972 PTH 2.13 VHP 6.864 DPA -Z.37

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATt4TH INJ TIME PO CST TIN
!A60.Pd 2A,_ 9=](} 138.25 !!8.23 11 57 5 860.8

5656.53 24.23 _5.07 138.26 118.21 18 52 54 5056.5

1460.84 24.L_Z 9.30 1_.25 118.23 II 57 5 860.8

5656.53 24.23 265.07 138.26 118.21 18 52 54 5056.5

1460.84 24.L_ 9,_10 138.25 118.23 11 57 5 860.8

5656.53 24.23 265.07 138.26 118.21 18 52 54 5056.5
DIFFERENTIAL CORRECTIONS

TOE -.8710 TRA 3.6352 TC3-2.9573 BAU .8680

ROE .3814 RRA -.3686 RE3 .0768 FAU .02846

FOE -.2795 FRA 2.4349 FC3-1.1L_Z7 BSP 20305

BDE .9508 8RA 3.6538 BE3 2.9583 FSP -1181

RAP ?_"Z.41 ECC 1.3617

INJ 2 LAT INJ ? LONG
27.79 !.75

?7.80 257.52

27.79 1.75

?7.80 257.52

77,79 1.75

27.80 257.52

ORBIT 0ETERNINATION ACCURACY

ST 1974.1SR 495.9 SS 690.1

ERT -.7931CRS .6007 CST -.9631

LSA 2119.8 NSA 354.? SSA 14.4

ELI 7015.8 EL? 296.1ALF 168.48

NI0-CCXJRSEEXECUTION ACCURACY

SGT 6279.0 _ 733.2 8G3 334.2

RRT -.8256 flRF -.8162 RI"F .9794

,_ 63_1.7 R23 .0075 RI3 -.9795

SGI 6308.2 $62 411 .8 THA 174.47
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OAT£ AUG 1 1970 FLIGHT TZI_ 206.00 ARRIVAL DATE FEB 23 ]97!

HELIOC[NTRIC CONIC DISTANCE 576.717

RL 15! .84 LAL --.00 LCL 308.34 VL 26.478 GAL 7.36 AZL 92.17 HCA 268.39 SMA 126.76 ECC .23433 INC 2.1696 VJ 29.341

RP !08.15 LAP 2.17 LOP 216.75 VP 37.515 GAP 10.64 AZP 69.94 TAL 154.24 TAP 62.63 RCA 97.06 APO 156.46 VZ 35.041

RC 138.166 6L °11.8! GP 13.94 ZAL 42.06 ZAP IS9.65 ETS 38.81 7AE 122.17 £TE 172.17 ZAC 113.56 KTC 257.74 CLP-165.02

PLANETOC[NTRIC CONIC

C3 23.610 VHL 4.859 CLA -3§.23 RAL 267.21 RAO 6568.0 VEL 12.041 PTH 2.15 VHP 7.135 DPA °3.53 RAP 233.94 KCC 1.3886
LNCH ATNTH LNCH Tile[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A2'I4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

68.11 11 51 12 1442.00 22.87 7.02 140.52 117.56 12 15 14 842.0 26.37 ' 359.52

111.89 17 12 33 5710.92 22.88 268.63 140.53 117.55 18 47 44 5110.9 26.38 261.13

68.11 11 31 12 1442.00 22.67 7.02 140.52 117.56 12 15 14 842.0 26.37 359.52

111.89 17 12 33 5710.92 22.88 268.63 140.53 117.53 18 47 44 5110.9 26.38 261.13

68.11 11 51 12 1442.00 _'2.87 7.02 140.32 117.56 12 15 }4 842.0 26.37 359.52

111.89 17 12 33 5710.92 22.88 268.63 140.53 117.55 18 47 44 5110.9 26.38 261 .13

DIFFERENTIAL CCIRR[CTIONS NIO-CCXJRSI[ [X[¢UTION ACCURACY CIR61T 0KTKRNINATION ACCURACY

TDK -.7684 TRA 3.9179 TC3-2.7683 8AU .8741 SGT 6328.0 .St_q 709.1 S_3 315.1 ST 192§.1 SR 482.2 $5 667.6
ROE .38_$O RRA -.3730 RC3 .0633 FAU .01558 RRT -.8108 RRF -.B004 RTF .9789 CRT -.7401 CRS .5329 CST -.9632

FOE -.199_ FRA 2.4406 FC3 -.9379 8SP 20519 SG8 6367.6 1_3 .0055 R13 -.9790 LSA 2060.8 NSA 370.3 SSA 14.2

8(3K .8594 BRA 3.9358 8C3 2.7691 FSP -I116 SGI 6354.2 SG2 413.3 /HA 174.79 ELI 1958.8 EL2 318.7 ALF 169.21

LAUNCH DATE AUG 1 1970 FLIGHT TINE 208.00 ARRIVAL OATE FEB 25 1971

HELIOCENTRIC CONIC

RL 151.84 LAL °.(30

RP 108.19 LAP 2.02

RC 140.364 GL -10.§4

PLANIE_OCENTRIC CONIC

C3 25.511VHL 5.051

LNCH ATNTH LNCH Till[
70.39 12 10 28

109.61 17 5 3

70.39 12 10 28

109.61 17 5 3

110.00 16 38 46

110.00 17 35 35

OI STANC£ 582.327

LOL 308.34 VL 2t5.450 GAL 7.86 AZl. 9_.02 PICA 271.6(3 SNA 126.58 £CC .24038 IN(: 2.0201 Vl 29.341

LOP 219.94 VP 37.483 GAP 11.16 AZP g0.06 TAL 153.19 TAP 64.78 RCA 96.15 APO 157.01 V2 35.028
6P 13.35 ZAL 40.61 2AP 160.g8 lETS 40.28 2AE 121.82 KT£ 172.58 ZAC 113.27 KTC 258.08 CLP-166.33

0LA -33.97 RAL 268.69 RN3 63¢=8.0 VEL 12.120 PTH 2.17 VHP 7.422 OPA -4.63 RAP 235.54 gCC 1.4199
L-I TINE INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIN([ PO CST TIN INJ _ LAT INJ 2 LONG

1420.46 21,53 4.58 142.83 116.94 12 34 9 820.5 24.97 357.14

5770.52 21.55 Z72.57 142.83 116.93 18 41 13 5170.5 24.98 265.12

14LP0.46 21.53 4.58 142.83 116.94 12 34 9 820.5 24.97 357.14

5770.52 21.55 272.57 142.83 116.93 18 41 13 5170.5 24.98 265,12

5850.69 18.87 277.31 141.31 119.D5 18 16 17 5250.7 22.59 270.15

5676.32 24.27 266.68 |44.L_13 114.85 19 10 32 5076.3 27.41 258.90
OIFFKRENTIAL CORR[CTIONS NIO-COUR_ (]ECUTION ACCURACY ORBIT OKTERNINATION ACCURACY

TOE -.6635 TRA 4.Z145 TC3-2.3755 6At,/ .8786 _T 6369-9 S(,R 687.6 $63 297.2 ST 1888.7 SR 469.7 SS 650.7

ROE .3903 RRA °.38215 RC3 .0529 FAU .OLd90 RRT -.7969 RRF -.7856 RIT .9786 CRT o.6829 CRS .4671 CST -.9646

FOE o.1293 FRA 2.4460 FC3 -.7771 8SP 20746 _ 6406.8 R_3 ,0040 R13 -.9786 LSA 2016.0 NSA 383.3 SSA 14.0

80£ .7715 BRA 4.2318 8C3 2.5760 FSP -1058 SGI 6393.4 SG2 413.8 THA 175.06 £L1 1916.6 EL2 338.1 ALF 170.05

LAUNCH DATE AUG 1 1970 FLIGHT TINE 210.00 ARRIVAL DATE FEB 27 Ig7L

H(LIO(ENTRIC CONIC 0ISTANCE 587.873

RL 151.84 LAL -.00 LOt. 308.34 VL _6.422 GAL 8.40 AZL 91.87 P,CA 274.80 SNA 126.41 £CC .24691 INC 1.8703 Vl 29.341

RP 108.23 LAP 1.86 LOP 223.14 VP 37.451 GAP 11.70 A2'P 90.16 TAL 152.14 TAP'66.93 RCA 95.20 APO 157.62 V2 35.014

RC 142.552 GL -9.33 GP 12.82 7AL 39.22 ZAP 162.23 ETS 41.99 7AE 121.49 ETE 172.93 Z_ 113.02 ETC 258.44 CLP-167.60

PLAN[TC_ENTRIC CONIC

C3 27.680 VHL 5.261 0LA -32.77 RAL 2"10.08 RAO 6368.1 Yl[L |2.209 PTH 2.19 VHP 7.727 OPA °5.67 RAP 237.21 ECC 1.4556

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TII,_ PC) CST TIN INJ 2 LAT INJ 2 LONG

72.76 12 30 53 1395.07 20.22 1.92 145.17 116.36 12 54 8 795.1 23.59 3SA.Sl

107.24 16 55 48 5836.38 20.23 276.96 145.18 116.35 18 33 4 5236.4 23.61 269.55

72.76 12 ]1(3 53 1395.07 20.22 !.92 145.17 116.36 12 54 8 795.1 23.59 354.51

107.24 16 55 A8 5836.38 20.23 276.96 145.18 116.33 t3 33 4 5236.4 23.61 269.5S

110.00 IS 58 53 723.76 13.30 308.57 141.13 121,78 16 |0 56 123.8 J7.41 301.86

110.00 18 26 59 5555.67 27.48 238.76 |4e.645 111.18 19 59 34 4955.7 30,11 250.55

OIFFERI[NTIAL CORRECTIONS NI0-(..CLMSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TO[ -.5621 TRA 4.5_1TC3-2._(36 8AU ._J| S_T 6404.4 S(,AR _7.9 S_,3 L=s_0.5 ST 1863.7 SR 458.2 SS 638.2

ROE .3969 RRA -.391_ RC3 .0441FAU .02037 RRT -.78&0 _ -.77L=q3 RTF .9784 CRT -.6232 CRS .4050 CST -.9672

FOE -.0689 FRA 2.4521FC3 -.6371BSP 20979 _ 6439.1 1_3 .0028 R13 -.9784 LSA 1983.9 NSA 393.1 SSA 13.7

BOE .6881 8RA 4.3430 8C3 2.3810 FSP -1004 _61 6425.8 SGZ 413.3 /HA 175.31 ELl 188613 El..2 354.1 ALF 170.97

LAUNCH OATE AUG 1 1970 FLIGHT TINE 212.00 ARRIVAL DATE MAR 1 1971

H_LIC_ENTRIC CONIC OISTANCE 593.346

RL 15J.84 LAL -.00 LCL 308.34 VL 26._J4 GAL 8.97 AZl. 91.72 PICA 277.99 Sl4A 1215.23 ECC .25397 IN<: 1.7191 Vl 29.341

RP 108.27 LAP 1.70 LOP 226.34 VP 37.419 GAP 12.27 ATP g0.24 TAL 151.09 TAP 69.09 RCA 94.17 AP0158.29 V2 55.001
RC 144.730 GL -8.19 GP 12.34 7AL 37.89 ZAP 163.42 ETS 43.g_ ZAE 121.16 ETE 173.25 7AC 112.81 ETC 258.81 CLP-168.84

PLANETOC£NTRIC CONIC

C3 30.153 VHt. 3.491 0LA -31.63 RAL 271.41RAO 6_.2 V_L 12,_10 PTH 2,22 WAP 8.051 0PA -6.66 RAP 258.93 ECC 1.4963

LN(.J-_ A2NTH LNC.H TIN[ L-I TIN[ |NJ LAT ;NJ LO_ INJ RT AS{: ]NJ A_JlATH INJ T|N[ PO CST TIN INJ 2 LAT INJ 2 LONG

75.29 12 53 2 1363.94 18.93 3_.87 147.53 115.82 13 15 46 763.9 22.25 351.51

IO4.71 1644 13 6Z2.27 18_95 _04.0_ 147.55 115.81 16 54 35 22.3 22.26 296.66

75.29 12 53 2 1_63.94 18.93 3_.87 147.55 |15_82 13 15 46 763.9 22.25 351.51

104.71 16 44 13 622.27 18.95 304.02 147.55 113,8_ 16 54 33 22.3 22.26 296.66

110.00 15 38 43 826.21 9,56 314.J5 142.11 122.98 13 52 29 226.2 13.84 307.66

IIO.00 18 37 42 549_,03 18.88 254.68 152.04 109.13 2(_ 29 19 4896.0 31.21 246.26
DIFFERENTIAL COR_CTIONS MIO-COUR_ _'_JTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.4580 TRA 4.8539 TC3-g.1862 _ .8815 SGT 6431.8 S6R 649.6 863 264.9 ST 1848.6 SR 447.2 SS 629.1
ROE .4046 RRA -.401_ RC3 .0369 FAU .01800 RRT -.7720 RRF -.7595 RTF" .9782 CRT -.5627 CRS .3476 CST _.9704

FOE -.0161FRA 2.4591FC3 -.5167 8_P 21217 ,f_ 6464.6 R_3 .0018 RI3 -.9783 LSA 1963.0 MSA 399.4 SSA 13.5

BOE .6111 _RA 4.8"_4 _3 2.1865 FSP -953 _1 6451.4 S_2 411.6 THA 175.52 ELI 1866.3 EL2 366.2 ALF 17!.94
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH OATE AUG 1 1970

HELIOCENTRIC CONIC

RL 151.84 LAL -.00

RP 108.3! LAP 1.54

RE 146.899 GL -7.11

PLAN[ TOCENTR I C CONIC

C3 32.979 VHL 5.743

LNC,._ AZHTH LNCH TIME

78.09 13 I7 56

101.91 16 Z9 18

78.09 13 17 56

101.91 16 29 18

II0.00 15 E4 33

110.00 19 E1 52

FLIGHT TIME 214.00 ARRIVAL CATE MAR 3 1971

CISTANCE 598.737

LOt. 308.34 VL 26.366 GAL 9.59 AZL 91.57 HCA 281.19 SMA 126.05 ECC .26162 INC 1.5657 Vl 29.341

LOP Z29.54 VP 37.387 GAP 12.87 4ZP 90.30 TAL 150.95 TAP 71.24 REA 93.07 APO 159.03 V2 34.988

GP 11.90 ?4L 36.63 ?AP 164.54 ETS 46.30 7AE 1?0.85 ETE 173.5Z ?AC 11Z.63 ETC 259.19 CLP-ITO._6

CLA -_0.53 RAL 272.66 RAO 6568.3 VEL 12.424 PTH 2.25 VHP 8.397 CPA -7.59 RAP 240.70 ECC I .5428

L-I Title INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1323.65 17.67 355.20 149.9S 115.31 13 40 0 723.6 20.93 347.88

707.60 17.68 309.81 |49.96 115.30 16 41 6 107.6 Z0.94 302.48

1323.65 17.67 355.20 149.95 115.31 13 40 0 723.6 20.93 347.88

707.60 17.68 309.81 149.96 115.30 16 41 6 107.6 20.94 302.48

911.26 6.38 318.68 143.44 123.65 15 39 44 311.3 10.76 312.32

5456.02 29.74 251.69 155.13 107.68 20 52 48 4856.0 31.87 243.32

OIrFERENTIAL CORRECTIONS

TOE -.35L:_} TRA 5.2003 TC3-1.9938 BAU .8792

ROE .4130 RRA -.4127 RC3 .0308 FAU .01575

FOE .0305 FRA 2.468E FC3 -.4135 BSP 21453

BOE .5427 6RA 5.2167 BC3 1.9941 FSP -907

LAUNCH 0ATE AUG I 1970

MELIOCENTRIC CONIC

RL 151.84 LAL -.[30

RP 108.35 L4P 1.36

RE 149_057 GL -6.08
PLAN[TOCENTRIC CONIC

C3 36.EO8 VHL 6.017
LNCH AZMTH LNCH TIME

81.45 13 48 5

98.55 16 8 35

I00.00 15 37 53

100.(30 17 I 29

110.00 15 13 3_

I10._ 19 4_ 13

OIFFERENTIAL CORRECTIONS

TOE -.2437 TRA 5.5689 TC3-1.8042 BAU ,87_4

ROE .4220 RRA -.4247 RC3 .0255 FAU .01361

FOE .0719 FRA 2.4796 FC3 -.3253 BSP 21675

B0E .4873 _q4 5.5830 8C3 1.B043 FSP -863

NIO-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 6453.5 5GR 632.1 SC,3 2_O.4 ST 1842.1 SR 436.3 SS 622.7

I_RT -.7611 _ -.7483 RTF .9783 CRT -.5026 CRS .2950 CST -.9741

S(_ 6484.4 R_3 .0011 R13 -.9783 LSA 1951.7 MSA 402.4 SSA 13.2

S(,1 6471.5 S(,_ 408.8 THA 175.72 ELI 1855.6 EL2 374.4 ALF 172.92

FLIGHT TIM[ 216.00 ARRIVAL 0ATE MAR 5 1971

0ISTANCE 604.034

LOL 308.34 VL 26.338 GAL 10.25 ATL 91.41P_A 284.38 D4A 125.88 ECC .26992 INC 1.4089 VI 29.341

LOP 232.73 VP 37.355 GAP 13.50 AZP g0.35 TAL 149.02 TAP 73.41 RCA 91.9(] 4PO 159.85 VE 34.975

GP 11.50 ZAL 35.43 ZAP 165.59 ET$ 49.00 ZAE 120.53 ETE 173.7_ _/AC 112.48 ETC 259.59 CLP-171.26

0LA -29.48 RAL 273.84 RAO 65_.4 VEL 12.553 PTH 2.27 VHP 8.766 OPA -B.46 RAP 242.50 ECC 1.5959
L-; TIME INJ LAT INJ L_ INJ RT AS(: INJ ATNTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

1266.11 16.43 350.32 152.38 114.82 14 9 11 666.1 19.64 343.03

812.28 16.44 316.99 15Z,39 114.81 J6 22 8 212.3 19.65 309.70
910,62 12.62 32"Z,35 150.45 117.33 15 53 3 310.6 16.18 315.37

642.99 20.34 306.24 154.18 112.39 17 12 12 43.0 23.19 298.61

987.03 3._0 322.66 145.00 124.02 15 30 5 387.0 7.95 316.39

5427.39 _0.32 249.85 158,08 106.61 21 12 40 4827.4 32.29 E41.20

NIO-C._JR$E EXECUTION ACCURACY C_BIT 0ETERHINATION ACCURACY

S6T 6468.6 SGR 615.0 ,%3 236.8 ST 1842.5 SR 425.3 SS 618.5

_T -.7512 _ -.7382 RTF .9784 CRT -.4439 CR$ .2473 CST -.9778

S(,8 6497.8 A23 .0005 RI3 -.9784 LSA 1948.4 MSA 402.3 SSA 12.9

•_1 6485.2 ._'2 404.9 THA 175.90 ELI 1852.6 EL2 379.0 ALF 173.89

LAUNCH DATE AUG 1 1970 FLIGHT TIM[ 718.00 ARRIVAL CATE MAR 7 1971

HELIOCENTRIC CONIC 0ISTANCE 609.225

RL 151.84 LAL -.OO LOL 308.34 VL 26.310 GAL 10.96 AZL 9J.25 hICA 287.57 SHA 125.70 ECC .27896 INC 1.2477 VI 29.341

RP 108.39 LAP 1.19 LOP 235.92 VP 37.323 GAP 14.18 AZP 90.38 TAL I48.0I TAP 75.58 RCA 90.64 APO I60.77 V2 34.962

RC 151.205 GL -5.11 GP 11.13 7AL 34.31 ZAP 166.57 ETS 52.15 7AE 120.22 ETE 173.98 ZAC 112.35 ETC 260.00 CLP-ITZ.4fl

PLANE TOCENTRIC CONIC

C3 39.904 VHL 6.317 0LA -28.48 RAL 274.96 RAO 6568.5 VEL 12,699 PTH 2.31 VHP 9.162 0PA -9.29 RAP 244,35 ECC 1.6567

LNCH AZMTH LNCH TIME L-I Till[ INJ LAT INJ LONG INJ RT ASC INJ A?'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

86.86 14 36 20 1149.41 15.22 341.15 154.83 114.36 14 55 29 549.4 18.36 333_89

93.14 15 29 12 978.11 15.24 328.6_ 154.84 114.35 15 45 30 378.1 18.40 321.36

100.00 15 6 59 1049.90 8.14 330.27 151.21 118.86 15 24 29 449.9 11.93 323.55

100.00 17 41 14 5840.88 LPZ.56 278.37 158.00 110.14 19 18 35 5240.9 25.10 270.49

!10.(30 15 4 46 1056.86 .84 326.31 146.72 124.17 lfi 22 23 456,9 5.32 320.08

lID.DO 19 59 56 5406.69 30.71 248.37 160.95 105.81 21 30 3 4806.7 32.57 239.65

0IFFERENTIAL CORRECTIONS NIO-COU_$E EXECUTION¢ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.1321 TRA 5.9569 TC3-1.61_0 BAU .863_ _GT 6478.7 SGR 59_.1 SG3 224.2 ST 1848.9 SR 414.1 SS 616.4

ROE .4314 RR4 -.4376 RC3 .0207 FAU .01152 RRT -.74_ I_ -.729_ RTF .9787 CRT -.3876 CRS .2041 CST -.9813

FOE .1093 FRA 2.4946 FC3 -.2499 8SP 21865 $6_ 6_06.3 R_3 .0(]O0 R13 -.9787 LSA 1951.9 MSA 399.5 SSA IZ.6

80E .4fl12 8RA 3.9729 8C3 I .6181 FSP -820 S(11 6494.0 5GE 399.9 THA 176.07 ELI 1856.2 EL2 380.2 ALF 174.82

LAUNCH DATE AUG I 1970 FLIGHT TINE LP'_.00 ARRIVAL 0ATE MAR 9 1971

H_LIOCENTRIC CONIC OISTAIgE 614.291

RL 151 .84 LAL -.00 LQ. 308.34 VL 26.283 GAL 11.72 ATL 91.08 HC.A _90.76 SHA 125.53 ECC .28881 IN(: 1.0808 Vl 29.341

RP 108.43 LAP 1.01 LOP 239.11 VP 37.292 GAP 14.9(3 AZP g0._8 TAL 147.02 TAP 77.78 RCA 89.27 APO 161.78 V2 34.949
RC 153.343 GL -4.19 GP 10.80 _AL 33.25 ZAP 167.48 ETS 5_.81 ZkE 119.90 ETE 174.17 ZAC 112.24 ETC 260.41 CLP-173.63

PLANETOCENTRIC CONIC
C3 44.148 VHL 6.644 0LA -27.52 RAL 276.00 RAO 6568.7 VEL 12.865 PTH 2.34 VHP 9.588 0PA -10.07 RAP 246.22 ECC 1.7266

LNCH AZNTH LNCH TINE L-! TIN[ INJ LAT INJ LONG " INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

9G.OO 14 8 4 1280.96 8.72 347.56 Ifi4.?0 117.05 14 29 25 68!.0 !2.28 340.69

90.OO J6 5 46 897.53 19.51 324.60 159.64 110,94 16 20 44 297.5 22.18 316.95

IDO.DO 14 48 36 1149.96 4.82 335.83 152.59 119.54 15 7 46 550.0 8.71 329,22

100.DO 18 7 55 5791.79 23.68 275.15 161.Z6 108.80 19 44 27 5191.8 26.03 267.14

110.00 14 f17 21 1122.47 -1.67 329.73 148.56 124.15 15 16 4 522.5 2.82 323.52

110.00 20 15 39 5392.05 3(3.98 247.31 163.78 105.23 21 45 31 4792.1 32.75 238.54

DIFFERENTIAL CCRRECTION5 NIO-COU_._ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.0161 TRA 6.3736 TC3-1.4361 _AU .8477 SGT 6484.7 twR 581.0 SG3 212.5 ST 1860.2 SR 402.4 SS 616.1
ROE .4410 RRA -.4513 RC3 .O163 FAU .00948 RRT -,7341 _ -.7212 RTF .9791 CRT -.3340 CRS .I653 CST -.9846

FOE .1435 FRA 2.5139 FC3 -.1859 8_P 22002 S_ 6510.7 R_3 -.0003 R13 -.9791 LSA 1961.E MSA 394.0 SSA 12.3

_OE .4413 8RA 6.3896 8C3 1.4362 FSP -778 SG| 6498.7 S62 393.7 THA 176.22 ELI 1865.2 EL2 378,3 ALF 175.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 04 TE AUG 2 1970 FLIGMT TII4E 70.00 ARRIVAL CATE ,DCT II 1970

HELIOCENTRIC CONIC CISTANCE 142.301

RL 151.83 LAL -.00 LOt. 309.}0 VL 18.869 GAL 11.60 A_L 94.33 HCA 49.85 SMA

RP 10H.70 LAP -3,31 LOP 359.07 VP 32.}98 GAP -]7.17 AlP 92.80 TAL 172.50 TAP

RC 57.678 GL -6.85 6P -4,26 7AL 69.93 ZAP 25.45 ETS 168.9} ZAE 150.27 ETE
PL4NETOCENTRIC CONIC

C3 137.209 VHL 11.714 CLA -26.7] RAL 235.67 RA0 6570.5 VEL 16.O79 PTM Z.83 VMP
LNCH AZMTM LNCH TIME L-I TIME INJ LAT

90.00 10 59 6 1618.}7 -Z.D5

90.00 13 45 I0 1074,79 14.84

I00.00 11 48 31 1458.75 -5.62

IOO.O0 15 38 26 709.65 18.55

110.00 IZ 3 39 1411.27 -12.49

llO.O0 17 39 47 5617.93 25.88
CIFFERENTIAL CORRECTIONS

TCE .3129 TRA-1.3735 TC3 -.I096 BAU .20}7

ROE -.9085 RRA -.1243 Re3. .0178 FAU .01403

FOE -.1992 FRA .5723 FC3 -.0885 8SP 2046

eCE .9EO9 _A 1.3791 8C3 .1111 FSP -69

95.33 ECC .61443 INC 4.3348 vJ 29.345

222.)5 RCA 36.76 APO 153.90 v2 34.862

170.12 ZAC 90.65 ETC 256.00 CLP 25.12

21.483 0PA -10.79 RAP 201.69 ECC 3.2581

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

6.51 128.67 118.25 II 26 5 1018.4 1.74 359.88

335.51 137.03 114.40 14 3 4 474.8 18.01 328.27

352.82 126.70 119.41 12 12 50 858.8 -1.66 346.27

310._ 138.77 113.87 15 50 15 109.6 21.62 302.93

345.09 I22.57 122.08 12 27 10 811.3 -8.16 338.67

262.89 142.21 113.15 19 13 25 5017.9 28.78 254.91

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 809.5 ._ 451.5 ,5(,3 33.5 ST 272.8 SR 444.9 SS 251.6

RRT -.0753 RRF .0760 RTF -.6282 CRT -.5226 CRS -.6860 CST .9759

SCAB 926.9 R23 -.OO76 R13 .6288 LSA 520.4 MSA 254.2 SSA 13.9

S(,I 810.5 .S(,2 449.6 THA 176.52 ELI 474.0 EL2 218.3 ALF 112.89

LAUNCH 0ATE AUG 2 1970 FLIGHT TINE 72.00 ARRIVAL GATE OCT 13 1970

HELIOCENTRIC CONIC 01STANCE 148.407

RL 151.83 LAL -.00 LOL 309.30 VL 19.486 GAL 11.14 AZL 94.09 HCA 53.02 SMA 96.97 ECC .58764 INC 4.0894

RP 108.67 LAP -3.27 LOP 2.25 VP 32.772 GAP -35.41 AZP 92.46 TAL 171.94 TAP 224.96 RCA 39.99 APO 153.96

RC 55.801 GL -7.05 GP -4.40 7AL 68.94 ZAP 23.97 ETS 167.88 7AE 151.29 ETE 169.95 lAG 9(].85 ETC 256.07
PL4NETOCENTRIC CONIC

C3 123.333 VML 11.106 OLA -27.15 RAL 2}6.71 RAO 6570.3 VEL 15.642 PTH

Vl 29.345

v2 34.872

CLP 23.58

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 11 15 3 1558.61 -.IZ 3.17 129.09

90.00 13 37 31 1093.48 14.31 336.63 136.31

I00.00 12 0 31 1411.74 -4.04 3_0._"_ 126.92
100.00 15 34 44 715.58 18.39 310.75 I_.23

110.00 12 12 28 1374.20 -II.14 343.07 IL_.60

110.OO 17 39 16 5613.92 25.99 262.63 141.80

OIFFERENTIAL CORRECTIONS MI0-COURSE

TOE .3052 TRA-1.3667 TC3 -.1144 BAU .1912 S(,T 847.0

ROE -.8729 RRA -.1067 RE3 .0188 FAU .014_0 RRT -.0841

FOE -.?023 FRA .5926 FC3 -.?(_4 8SP 2180 $68 962.2

BOE .9247 BRA 1.3709 8C3 .1160 FSP -77 $61 848.2

2.78 VMP 20.576 0PA -II.58 RAP 203.15 ECC 3.0297

INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

118.32 11 41 _ 958.6 3.66 356.54

114.70 13 55 44 493.5 17.52 329.43

119.64 12 24 3 811.7 -.06 343.69

113.99 15 46 40 115.6 21.47 303.31

122.53 12 35 22 774.2 -6.77 336.70

113.03 19 12 50 5013.9 28.87 254.64

ORBIT 0ETERMINATION ACCURACY

ST 285.3 SR 450.7 SS 261.0

CRT -.5173 CRS -.6811 CST .9762

LSA 531.7 MSA 264.1 SSA 14.1

ELI 482.1 EL2 228.2 ALF 113.76

EXECUTION ACCURACY

456.5 SG3 36.5

RRF .0851RTF -.6481

R_3 -.0086 RI3 .6487

SG2 454.2 THA 176.36

LAUNCH GATE AUG 2 197q FLIGHT TIME 74.00 ARRIVAL CAT[ OCT 15 1970

HELIOCENTRIC CONIC CISTANCE 154.589

RL 151.83 LAL -.00 LC_ 309.}0 VL Z0.061 6AL 10.67 AZL 93.86 HCA 56.19 SMA

RP I_.64 L4P -3.21 LOP 5.43 VP 33.128 GAP -33.73 AlP 92.I5 TAL 171.42 TAP

RC 53.989 GL -7.25 CP -4.56 ZAL 68.02 lAP 22.50 ETS 166.68 7AE 152.45 ETE

PL4NETC_ENTRIC CONIC

C3 II0.903 VML I0._31CLA -_7.54 RAL 237.69 RAG 6570.1 VEL

LNCM AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG

90.00 11 32 7 1493.72 1.97 359.56

90,00 13 _8 14 1115.55 13.68 337.94

IO0.OO 12 12 19 1363.86 -2.42 347.59

100.00 15 _ 44 720.65 18.25 311.06

II0.00 12 ZO 52 1336.99 -9.77 341.06

II0.00 17 38 40 5608.32 26.14 262.26

OlFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE .2984 TR4-1.3594 TC3 -.1186 BAU .1782 S,GT 885.8 S(,R 460.9 S(,3 39.8

RCE -.8376 RRA -.0899 RC3 .0|97 FAU .01461 RRT -.0939 RRF .0952 RTF -.6673

FCE -.2055 FR4 .6132 FC3 -.I140 8SP 2324 5(.8 998.5 R'23 -.0097 RI3 .6681

8DE .8892 8RA 1 .3624 8C3 .12_L'32 FSP -85 ,5(,1 887.2 .fff_2 4§B.1 THA 176.18

98.61 ECC .56169 INC 3.8634 Vl 29.345

2_7.61 RCA 43.22 APO 154.00 v2 34.883

169.81 ZAC 91._3 ETC 256.15 CLP 22.06

15.239 PTH 2.73 VHP 19.703 CPA -12.38 RAP 204.64 ECC 2.8252

INJ RT A$C INJ ATMTH INJ TIME P© CST TIM INJ 2 LAT INJ 2 LONG

129.48 118.25 11 57 I 893.7 5.73 352.90

135.39 115.04 13 46 49 515.5 16.94 330.79

127.04 119.80 12 35 2 763.9 1.56 341.07

137.56 114.10 15 42 44 120.6 21.35 303.63

122.54 122.92 12 43 9 737.0 -5.36 334.74

141.26 112.86 19 12 8 5008.3 29.00 254.25

ORBIT OETERMINATION ACCURACY

ST 298.4 SR 456.0 SS g70.7

CRT -.5134 CRS -.6766 CST .9766

LSA 543.2 MSA 273.8 SSA 14.3

ILl 49_.1 EL2 238.3 ALF 114.80

LAUNCH CA TE 406 2 1970 FLIGHT TIME 76.00 4R_IVAL GATE L_T 17 1970

HELIOCENTRIC CONIC CISTANCE 160.844

RL 151.83 LAL -.00 LC'_ 309.30 VL 20.597 GAL 10.21 AZL 93.65 HCA 59.37 SMA

RP 108.60 LAP -3.14 LOP 8.62 VP 33.467 GAP -52.14 AZP 91.86 TAL I70.93 TAP

RC 521249 GL -7.43 GP -4,73 /AL 67.17 ZAP 21.06 ETS 165.350 7AE 153,76 ETE
PLANE TOCENTRIC CONIC

C3 99.757 VHL 9.988 0LA -27.91RAL 238.60 RA0 6569.9 VEL 14.969 PTH

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 11 51 32 1419.79 4.34 355.42 129.90

90.00 13 16 5 1145.02 12.82 339.60 134.21

IO0.00 12 23 54 1315.15 -,77 344.91 127.07

100.00 15 26 24 724.89 18.13 311.32 136.75

II0.OO 12 28 4_ 1299.75 -8.38 339.06 122.38

110.00 17 37 59 5601.10 26.33 261.79 140.58

OIFFERENTIAL CORRECTIONS

TOE .2924 TRA-I.3518 TC3 -.1219 8AU .1649

ROE -.8027 RRA -.0739 RC3 .021_5 FAU .01495

FOE -.2087 FRA .6342 FC3 -.1298 BSP 2473

80E .8543 8RA 1.3539 8C3 .1236 FSP -94

I.¢30.24 ECC .53664 INC 3.6535 Vl 29.345

2_0.29 RCA 46.44 APO 154.03 V2 34.894
169.69 ZAC 91.19 ETC 256.25 CLP 20.55

2.68 VHP 18.863 CPA -13.20 RAP 206.13 ECC 2.6417

INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LCW_

118.01 12 15 12 819.8 8.06 348.71

115.46 13 35 I0 545.0 16.15 332.59

119.88 12 45 49 715.2 3.21 338.39

114.18 15 38 29 124.9 21.24 303.91

123.26 12 50 27 699.8 -3.95 332.78

112.63 19 11 20 5001.1 29.16 253.75

ORBIT 0ETERMINATION ACCURACY

ST 312.3 SR 460.7 SS 280.6

CRT -.5107 CRS -.6725 CST .9772

LSA 555.0 MSA 283.2 SSA 14.5

ELI 498.1 EL2 248.3 ALF 116.01

MI0-COURSE EXECUTION ACCURACY

_GT 926.0 SGR 464.7 SG3 43.3

f_T -.1048 RRF .1065 RTF -.6859

SGB 1036.1 R"_3 -.0109 Rl3 .6867

S(.I 927.7 SG2 461.3 THA 176.00
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH-GATE AUG 2 1970 FLIGHT TIME 78.00 ARRIVAL GATE OCT 19 1970

HELICK_ENTRIC CONIC

RL 151.83 LAL -.00

RP 1OH,57 LAP -3.07

RC 50.589 GL -7.60

PL4NETOCENTRIC CONIC

C3 89.756 VHL 9.474

LNCH AZMTH LNCH TIME

90.00 12 19 I

90.00 12 55 19

100.00 12 35 15

100.00 15 21 46

110.00 12 ]6 13

110.O0 17 37 16

CISTANEE 167.165

LOL 309,30 VL 21.096 G4L 9.74 AZL 9],46 HCA 62.55 5HA

LOP 11,80 VP 3}.788 GAP -_,62 AlP 91.60 TAL 170.46 TAP

GP -4.92 ZAL 66.39 ZAP 19.64 ETS 163.69 ZAE 155.24 ETE

101.84 ECC ,51252 INC 3.4569 VI 29.345

233.01 RC4 49.64 4PO 154,03"V2 34.905

169.61 7AC 91.34 ETC 256.35 (LP 19.{14

GLA -28.24 RAL 239.44 RAG 6569.8 VEL 14.529 PTH 2,64 VHP 18.054 GP4 -14.03

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

1318.27 7.56 349.69 1_}.63 117.37 12 40 59 718.3

I L_qO.54 11.18 }42.93 1]Z.48 116.19 13 15 19 600.5

1265.72 .91 342.L:_ 126.99 119.88 12 56 2'0 665.7

728.32 18.03 311.53 13fl.82 114.25 15 33 54 128.3

126E.64 -6.99 337.09 122.11 123.55 12 57 16 662.6

5592.21 26.56 261.Z0 139.18 112.35 19 I0 28 4992.2

OIFFERENTIAL CORRECTIONS

TOE .2872 TRA-1.3437 TC} -.1243 8AU .1512

ROE -.7681 RRA -.0585 RC3 .0209 FAU .01533

FOE -.2121 FRA .6557 FC3 -.1479 BSP 26Z8

ODE .8201BRA 1.3450 BC3 .1260 FSP -105

MID-COURS_ EXECUTION ACCURACY

$6T 967.7 ,_ 467.9 $63 47.1

RRT -,I170 R_r .11g_ RTF -,7038

st,.,8 1074.9 R23 -.0123 R13 .7047

$61 969.8 $62 463.8 THA 175.80

R4P 207.64 ECC 2.4772

INJ 2 LAT INJ 2 LONG

11.17 342.87

14.61 335.93

4.87 335.66

21.16 304.12

-2.54 330.84

29.35 253.13

ORBIT 0ETERMINATION ACCURACY

ST 326.8 SR 464.7 SS 290.8

CRT -.5094 CRS -.6688 CST .97HO

LSA 567.2 MSA 292.2 SSA 14.7

ELI 506.0 EL2 258.3 ALF 117.40

LAUNCH DATE AUG 2 1970 FLIGHT TIME 80,O0 ARRIVAL GATE OCT 21 1970

HELIOCENTRIC CONIC

RL 151.83 LAL -.00

RP 108.53 LAP -2.98

RC 49.017 GL -7.76

PLANETOCENTRIC CONIC

C3 80.777 VHL B.988
LNCH AZHTH LNCH TIME

86.24 12 8 A2

93.76 13 II 47

I00.00 12 46_0
I00.00 15 16 50

II0.00 12 43 7

110.O0 17 36 33

DIFFERENTIAL CORRI[CTIONS

TDE .2825 TRA-1.3353 TC3 -.1255 BAU ,1374

ROE -.7341 RRA -.0418 Re3 .0211 FAU ,01575

FOE -.2156 FRA .6779 FC_ -.1688 OSP 2783

8DE .7865 8RA 1.33_ 6C3 .1272 FSP -116

01STANCE 113.548

LOL 309.30 VL 21.562 GAL 9.Z8 AlL 93.27 H(A 65.73 SMA 103.41 ECC .48935

LOP 14.99 VP 34.093 GAP -29.17 AZP 91.35 16k 170.04 TAP 235.76 RCA 52.81

GP -5.12 ZAL 65.67 ZAP 18.26 ETS 161.79 2_E 156.88 ETE 169.59 7AC 91.47

INC 3.2711 Vl 29.345

APO 154.02 v2 34.917

ETC 256.d7 CLP 17.55

OLA -28.54 RAL 240.21 RAO 6569.6 VEL 14.217 PTH 2.59 VHP 17.275 OPA -14.87 RAP 209.16 ECC 2.3294
L-I TINE INJ LAT INJ _ INJ RT AS(: IN2 AR'NTH INJ TIME PO CST TIM IN/ 2 LAT INJ 2 LONG

1337.87 10.18 352.48 I_WJ.92 116.81 12 31 O 737.9 13.70 345.55

1133.52 10.2'0 337.53 1_0.93 116.81 13 30 40 533.5 13.71 330.60

1215.69 2.60 339.46 126.82 119.79 13 6 36 615.7 6.55 332.89

730.93 17,96 311.69 134.75 114.30 15 29 1 I30.9 21.09 304.29

1225,82 -5.60 333,14 121.74 123,78 13 3 32 625.8 -1.13 328.92

5581.60 26.83 260.S0 I}B.85 112.02 19 9 34 4981.6 29.57 252.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

567 1011,1 _ 470.6 $63 51.3 ST 342.0 SR 468.1 SS 301.3

RRT -.1_O2 RRF .1330 RTF -.7210 CRT -.5091 CRS -.6656 CST .9789

$66 1115.3 R23 -.0139 RI3 .7219 LSA 579.8 MSA 300.8 SSA 14.9

561 1013.5 $62 465.5 THA 175.60 EL1 514.0 EL2 268.1ALF 118.97

L4UNCH OATE 4UG 2 1970 FLIGHT TIN[ 82.00 ARRIVAL GATE OCT 2} 1970

HELIOCENTRIC CONIC

RL 151.83 LAL -.00 LOL 309.30 VL

RP 108.49 LAP -2.89 LOP 18.18 VP

RC 47.541 GL -7.91 GP -5.34 2AL

PL4NETOEENTRIC CONIC

C3 72.712 VHL 8.527

LNCH AZMTH LNCH TINE

84.43 11 56 35

95.57 13 29 30

I00.00 12 57 5

100.00 15 II 40

110.00 12 49 2_

110.00 17 35 51

DIFFERENTIAL CORRECTIONS

T0E .2788 TRA-1.3259 TO3 -.1249 BAU .1231

ROE -.7006 RRA -.0298 RC3 .0207 FAU .01622

FOE -.2194 FRA .7007 FC3 -.1931 BSP _951

8DE .7541 BRA 1.32_3 BC3 .1266 FSP -128

0ISTANCE 1/9.988

21.996 GAL 8.83 AZL 93.09 HCA 68.91 SHA 104.96 ECC .46714

34.381 GAP :27.79 AZP 91.11 TAL 169.65 TAP 238.56 RCA 55.93

65.02 ZkP 16.90 ETS 159.5fl ZAE 158.69 ETE 169.65 7AC 91.57

INC 3.0943 Vl 29.345

APO 153.99 v2 34.929

ETC 256.60 CLP 16.06

0L4 -28.82 RAL 240.91RAO 6569.4 VEL 13.931 PTH 2.54 VHP 16.523 GPA -15.73 RAP 210.68 ECC 2.1967

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A_qTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1361.73 11,02 354,66 I30.16 116.79 12"19 16 761.7 14.53 347.71

1060.98 II.03 332.63 130.17 116,79 13/47 11 461.0 14.54 325.68

1165.33 4.3(2 336.68 126.53 119.61 13 16 31 565.3 8.21 330.08

732.61 17.91 311.79 133.57 I14,34 15 23 53 132.6 21.05 304.40

1189.53 -4.23 333.24 121.26 123.95 13 9 13 589.5 .26 327.02

5569.21 27.15 259.67 137.80 111.62 19 8 41 4969.2 29.83 251.51

MID-COORS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT |0S5.7 ,_q 472.6 $63 55.9 ST 358.0 SR 470.8 SS 312.2

RRT -.14§3 _ .1486 RTF -.7374 CRT -,5108 CRS -.6631 CST ,9801

$6e 1156.6 R_3 -.0156 RI3 .7385 LSA 593.2 MSA 9508.5 SSA 15.1

$61 1058.4 $62 466.4 THA 175.38 ELI 522.4 EL2 277.4 ALF 120.75

LAUNCH DATE AUG 2 1970 FLIf_T TINE 84.00 ARRIVAL 0ATE OCT 25 1970

HELIOCENTRIC CONIC

RL 151.83 LAL -.00 LOL _09._0 VL

RP 108.45 LAP -2.78 LOP 21.37 VP

RE 46.171 GL -8.03 GP -5.59 2AL

PL4NETEX;ENTRIC CONIC

C3 65.467 VHL 8.091

LNCH AZMTH LN_H TIME
83.22 II 49

96.78 13 41 A6

100.00 13 7 24

100.00 15 6 22

110.00 12 55 !
II0.00 17 35 15

O!FFERENTIAL CORRECTIONS
TOE .2757 TRA-I.3162 TC3 --,1226 BAU .1087

ROE -.6678 RRA -.0163 RC3 .0190 FAU .01673
FOE -.2233 FRA .7245 FC3 -.2213 8,_° 3121

8DE .7225 BRA 1.3163 BC3 .1242 FSP -|42

OIST*N_E 186.479

22.400 GAL 8.38 AZL 92.92 I._A 72.09 SMA 106.47 ECC .44591 INC 2.9248 Vl 29.345

34.654 GAP -L_.46 ARP _.90 TAL 169._ TAP 241.39 RCA 58.99 AF_ 153.95 V2 34.942

64.45 RAP 15.58 ET$ 156.87 ZAE 160.67 ETE 169.82 ZAC 91.64 ETC 256.74 CLP 14.57

OLA -29.03 RAL 241.54 RA0 6569.2 VEL 13.668 PTH 2.50 VHP 15.799 OPA -16.61 RAP 212.22 ECC 2.0774

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
1368.29 II.87 3_5.58 129.29 116.71 12 12 8 768.3 15.36 348.59

1004.63 11.89 328.92 129.30 116.71 13 58 31 404,6 15.38 3_1.9_
1115.03 5.98 333,g0 1_6.12 119.34 13 26 0 515.0 9.85 327.24

733.13 17.90 311.82 132.27 114.35 15 18 35 133.1 21.04 304.43

1154.02 -2.87 331._I 120._6 124.08 13 14 15 554.0 1.62 325.17

5534.94 27._0 258.71 I_.63 111.15 19 7 50 4954.9 30.12 250.50

MI0-COUR._ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$6T 1101.9 SGR 474.2 $63 60.9 ST 374.8 SR 472.9 SS 323.4

RRT -.1619 RRF ,1639 RTF' -.7532 CRT -.5138 CRS -.6612 CST .9813

$6_ 1199.6 R_3 -.0176 RI3 ,7543 LSA 607.4 MSA 315.5 SSA 15.3

•%1 1105.2 $62 466.5 THA 175.15 EL1 551.2.EL2 286.2 ALF 122.73
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5 1970)

LAUNCH CATE AUG 2 197G FLIGHT TII, E 86.00 ARRIVAL C_TE OCT 27 1970

HELIC(ENTRIC CONIC CISTANCE 193.017

RL I51 .83 LAL -.00 LOL 309.30 VL 22.777 GAL 7.94 ATL 92.76 HCA 75_28 SNA

RP J0H.4Z LAP -?.67 LOP 24.% VP 34.911 GAP -25,19 AZP 90.70 TAL 169.00 TAP

RC 44.918 GL -8.14 GP -5.86 7AL 63.94 ZAP 14.31 ETS 153.63 7AE 162.81ET£

PLANE TOCENTRIC CONIC

C3 58.957 VHL 7.678 CLA -29.25 RAL 242.10 RAO 6569.1 VEL 13.428 PTH 2.45 VHP

LNCH ATMTH LN_H TIME L-! T|ME |NJ LAT INJ LONG |NJ RT ASC INJ A;_4TH

82,35 11 44 34 1365.35 12,72 555.80 128.31 116.56

97.65 13 50 57 956.88 12.74 325.84 128.32 116.56

100.00 13 17 6 1065.47 7.63 331.14 125.59 118.99

100.00 15 I 7 731.99 17.93 311.75 1}(].B8 114.33

110.00 12 59 55 1119.58 -1.56 329.58 119.94 124.15

110.O0 17 34 47 5538.69 27.89 257.61 135.34 110.61

OIFFERENTI4L CORRECTIONS MIO-COUR,_E EXECUTION ACCURACY

TCE .2732 TRA-l._55 TC3 -.1181BAU .0942 S_T 1149.4 _ 475.3 SG3 66.5

ROE -.6358 RRA -.0034 RE} .0182 F4U .01731 RRT -.IB03 RRF .1854 RTF -.7681

FOE -.2275 FRA .7491 FC3 -.2542 BSP 3296 S_ 1243.8 1_3 -.0199 RI3 .7694

0OE .6920 BRA 1._55 Be3 .I195 FSP -157 $61 1153.2 SG2 465.9 THA 174.90

107.95 ECC .42566 INC 2.7612 Vl 29.345

244.28 RCA 62.00 APO 153.89 v2 34.954

170.17 ZAC 91.69 ETC 256.90 CLP 13.08

15.101CP4 -17.49 RAP 213.75 ECC 1.9703
INJ TI_E PO CST TIM INJ 2 LAT INJ 2 LONG

12 7 L-_ 765.4 16.18 348.77

14 6 54 356.9 16.20 318.81

13 34 51 465.5 11.44 324.42

15 13 19 132.0 21.06 304.36

13 18 34 519.6 2.93 323.37

19 7 6 4938.7 30.44 249.34

CROIT 0ETERMINATION ACCURACY

ST 392.2 SR 474.4 $5 334.9

CRT -.5182 CRS -.6599 CST .9827

LSA 622.4 MSA 321.5 SSA 15.5

ELI 540.6 EL2 294.3 ALF 124.85

,AUNCN OATE ALK, 2 1970 FLIGHT 7INE 88.00 ARRIVAL 0ATE OCT 29 1970

HELIC_ENTRIC CONIC

RL 151.83 LAL -.00

RP 108.38 LAP -2.55

RE 43.790 GL -8.21

PLANE TOCENTRIC CONIC

C3 53.108 VHL 7.288
LNCH AZMTH LINCH TIME

81.72 11 41 }3
98.28 13 57 49

100.00 13 25 49

100.00 14 56 14

t10.00 13 4 0

110.00 17 34 }3

OISTANEE 199.597

LOL 309.30 VL 23.128 GAk 7.52 A2'L 92.60 HC4 78.47 5HA

LOP 27.76 VP 35.154 GAP -23.97 AZP g0.52 TAL 168.74 TAP

GP -6.16 7AL 63.51 ZAP 13.11 ET$ 149.68 ZAE 165.12 ETE

I09.}8 ECC .40639 INC 2.6022 Vl 29.345

247.21 RCA 64.93 APO 153.03 V2 34.967

170.80 ZAC 91.70 ETC 257.06 CLP 11.59

OLA -29.41 RAL 242.58 RAO 65_.9 VIEL 13.209 P7H 2.41 VHP 14.428 0PA -18.40

L-I TIM[ ZNJ LAT INJ LONG INJ RT A.T_ |NJ A?NTH ZNJ TIME PO CST TIM

1}§}.54 13.57 355.51 127.Z2 I16.34 12 4 8 755.5

915.30 13.58 323.20 127.ZZ 116.34 14 13 4 315.3

1017.83 9.19 328.47 124.90 118.57 13 42 47 417. 8

728.25 10.04 311.52 129.41 114.25 lfl 8 22 128.2

1086.57 -.30 327.86 119.11 124.18 13 Z2 6 486.6

55L:_.31 28.33 256.36 133.95 109.98 19 6 }3 49213.3

01FFERENTIAL CORRECTIONS NI0-COUR._E EXECUTION ACCURACY

TOE .2713 TRA-I.2941 TC} -.1109 B4U .0795 _T 1198.Z .%R 475.9 ._} 72.5

ROE -.6046 RRA .0091 RE3 .0156 FAU .01795 RRT -.2010 RRF .2071 RTF -.7824

FOE -.232D FRA .7748 FC] -.2926 05P 3475 ._ 1289.3 R23 -.02_5 RI} .7837

BOE .6626 6RA 1.2941 BC3 .1120 FSP -174 561 1202.7 ._2 464.5 TH4 174.63

RAP 215.28 ECC 1.8740
INJ 2 LAT INJ 2 LONG

17.00 348.44

17.01 31_.12

12.94 321.68

21.16 304.12

4.19 321.65

]0.78 248.02

OROIT 0ETERNINATION ACCURACY

ST 410.2 SR 475.3 SS 346.9

CRT -.5244 CRS -.6592 CST .9841

LSA 6}8.5 MSA 326.4 SSA 15.7

EL1 550.8 EL_ 301.5 ALF 127.13

LAUNCH CA TE AUG 2 1970 FLIGHT TINE 90.00 ARRIVAL D4TE OCT 31 1970

HELIOCENTRIC CONIC 01STANCE 206.214

RL 151.83 LAL -,00 LOt. 309.30 VL 23.454 GAL 7.10 A?L 92.45 HCA 81.66 SMA

RP 1_8.34 LAP -2.42 LOP 30.95 VP }5.302 GAP -22.80 AZP 90.36 TAL 168.52 TAP

RC 42.797 GL -8.26 GP -6.49 74L 63.14 74P 11.98 ETS 144.03742 167.58 ETE

PLANE TOCENTRIC CONIC

C3 47.855 VHL 6.918 CLA -29.52 RAL 242.98 RA0 65_.B V[L 13.000 PTH 2.37 VHP

LNCH ATNTH LNCH TIME L-I TINE INJ LAT INJ LCIN_ INJ RT 4S( INJ AZMTH

81.29 11 39 _ 1}40.26 14.39 354.B0 126.01 116.05

98.71 14 2 46 878.70 14.41 320.91 126.02 116.05

100.00 13 32 59 974.0} 10.61 325.98 124.03 110.11

100.00 14 52 18 720.17 18.26 311.03 127.90 114.09

I10.00 13 7 10 1055.36 .gO 326.23 I18.15 124.17

110.00 17 34 36 5499,64 28.80 _$4,_k5 |_..46 109.26

CIFFERENTIAL CORR1ECTIONS NI0-_XXIR,_E EXECUTION ACCURACY

T0E .2701 TRA-I.28_ TC3 -.I004 BAU .0647 ,T_T 1248.3 SGR 476.3 SG3 79.1

ROE -.5742 RRA .0211 RE} .0118 FAU .01867 RRT -.L_'Z40 I_ ._315 RTF -.7959

FOE -.2368 FRA .8018 FC} -.3377 OSP 3662 _ 1_36.1 _ -.02_5 RI 3 .7974

Bog .6346 eRA 1.2822 8C3 .1011 FSP -192 $61 1_53.6 $62 462.2 THA 174.34

110.77 ECC .38808 INC 2.4467 Vl 29.345

_50.18 RCA 67.78 APO 153.75 V2 34.980

171.9_ 7_C 91.67 ETC 257.24 CLP 10.09

15.779 DPA -19.33 R_P 216.82 ECC 1.7876

INJ TIM£ PO CST TIM INJ 2 LAT INJ 2 LONG

12 2 11 740.3 17.78 347.67

14 17 24 278.7 17.79 313.78

13 49 13 374.0 14.28 319.12

15 4 18 120.2 21.36 303.60
13 24 46 455.4 5.37 320.01

19 6 16 4899.6 31.15 246.52

ORBIT 0ETERNINATION ACCURACY
ST 429.0 SR 475.6 SS 359.3

CRT -.5322 CR$ -.6594 CST .9857

LSA 655.8 MSA 330.2 SSA 15.8

ELI 561.9 EL2 }07.4 ALF 129.51

LAUNCH 0ATE AUG 2 1970 FLIG4T TINE _KZ.00 ARRIVAL OATE NOV 2 1970

MELI(XENTRIC CONIC

RL 151.83 LAL %00

RP 108.29 LAP -Z.28

RC 41.950 GL -8.27

PLANE TOCENTRIC CONIC

C3 43.138 VHL 6.568

LNCH ATMTH LN_H TIME

81.O7 II 39 25

98.93 14 5 49

IO0.00 13 37 4}

100.00 14 50 12

110.00 13 9

110.O0 17 35 3

OIST_NC.£ Z12.86_

LOL _09.30 VL 23.758 GAL 6.70 AZL 92.29H(A 84.85 SMA

LOP 34.15 VP 35,597 GAP -21.68 A?P 90.21 7AL 168.36 TAP

GP -6.85 2AL 62.85 ZAP 10.97 ETS 138.88 ZAE 170.17 ETE

112.11 ECC .37072 IN(; 2.2935 Vl 29.345
253.21RCA 70.55 AP() 153.67 V2 34.993

173.99 2AC 91.60 ETC 257.43 CLP 8.59

0LA -29.58 RAL 243.32 RA0 6568.6 VIEL 12.826 PTH 2.33 VHP 13.153 0PA -20.27

L-I TIME INJ LAT INJ _ INJ RT ASC INJ ATNTH INJ TIME PO CST TIN

I}19.75 15,20 35}.68 124.71 115.69 12 1 25 719.8

847.08 15.21 318.97 124.71 115.68 14 19 56 247.1

936.98 11.79 323.87 IL_Z.9fl 117.67 13 53 20 337.0

705.08 10.68 310.10 126.38 113,77 15 1 50 105.1

1026.37 2.00 324.72 117.06 124.13 13 26 20 426.4

5476.49 29.31 253.3_ 130.87 108.43 19 • 20 4876.5

01FFERENTI4L CORRECTIONS

TOE ,2693 TRA-J.2690 7C3 -.0863 BAU .0499

ROE -.5448 RRA .0329 RC} .G(]65 FAU .01946

FOE -.2#17 FRA .8303 FC} -.3905 BSP 3851

BOE .6078 BRA 1.2695 0C3 .0865 FSP -213

MI0-COURE EXECUTION ACCURACY

S6T 1299.4 SGR 476.5 SG3 86.5

RRT o.2498 RRF .2587 R_ -.8000

S66 1384.0 R"d3 -.0287 RI3 .8104

SGJ 1305.6 5_2 459.2 THA 174.02

R4P 218.34 ECC 1.7099

INJ 2 LAT INJ 2 LONG
18.53 346.50

18.54 311.78

15.40 316'.94

21.73 302.64
6,47 318.48

31.54 244.83

OR01T 0ETERMINATION ACCURACY
ST 448.4 SR 475.4 SS 372.0

CRT -.5416 CRS -.6600 CST .9874

LSA 674,1 HSA }32.7 SSA 16.0

ELl 574.2 EL2 312.1ALF 131.92

7,_2



JPL TM 33-99 EARTH--VENUSTRAJECTORIES IVOL 5, 1970)

LAUNCH 0ATE AUG Z 1970 FLIGHT TIME 94.00 ARRIVAL CATE NOV 4 ]970

HIrL I_ENTRIC CONIC

eL 151 .83 LAL -.00

RP 108.25 LAP -Z.14

RC 41 .257 GL -B.Z3

PLAN[ TC_ENTRIC CONIC

C3 38.904 VHL 6.237

LNCH A2'NTH LNCH TIME

81.05 11 40 17

98.95 14 7 0
10(3.00 13 39 3

1OO.00 14 _W3 55

110.OO 13 IO E7

110.OO 17 36 O

OIFFERENTIAL CCRRECTICN$

TOE .2687 TRA-1.2555 TC3 -.0681 BAU .0354
ROE -.5165 _A .0446 RC3 -.0006 FAU .02_33

FOE -.2469 FRA .8605 FC3 -.45Z4 BSP 4044

80E .5822 8RA 1.2563 BC3 .0681 FSP -236

01 STANCE 219.54!

LOt. 309.30 VL 24.040 GAL 6.31 A?L 92.14 HC4 88.05 5NA 113.40 ECC .35430 INC Z.1418 Vl 29.345

LOP 37.35 VP 35.799 GAP -20,59 AZP 90.07 TAL 168.24 TAP 256.29 RC4 73.22 APO 153.57 V2 35.007

GP -7.25 7AL 62.63 TAP 10.11 ET$ 131,62 7AE 172.85 ETE 178.15 ?AC 91.49 ETC 257.62 CLP 7.07

DLA -29.59 RAL 243.57 RA0 6568.5 VKL IZ.660 PTH 2._O VHP 12.550 0PA -21 .24 RAP 219.86 ECC I .6403

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2MTH INJ TIME PO CST TIM INJ 2 LaT INJ Z LONG

1294.ZI 15.96 352.17 123.30 115.25 12 I 51 694.Z 19.23 344.93

820.48 15.98 317.37 123.31 115.24 14 20 41 220.5 19.25 310.13

909.90 12.64 322.31 121.61 117.32 13 54 13 309.9 16.20 315.33

680.02 19.36 308.55 124.90 113.23 15 Z 15 80.0 22.34 301.02

IG(_ .05 3.01 323. _kl 115.85 124.07 13 27 7 400.0 7.46 317.08

5450.6,8 29.85 251.51 129.18 107.48 19 6 51 4850.7 31.95 242.93

MID-COURSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1351.? _ 476.7 SG3 94.5 ST 468.2 SR 474.6 SS 31_5.!

I_RT -.27_15 RRF .2892 RTF -.8209 CRT -.5522 ORS -.6613 C$T .9890

1433,3 R23 -.0326 RI3 .8227 LSA 693.5 MSA 334.1 SSA 16.2

•_1 1359.0 562 455.4 THA 173.68 EL1 587.4 EL2 315.4 ALF 134.30

LAUNCH (]ATE AUG 2 1970 FLIGHT TIME 96.D0 ARRIVAL CATE NOV 6 1970

HELIOCENTRIC CONIC

RL 151.83 LAL -.00

RP 1013.21 LAP -1.99

RE 40.727 GL -8.15

PLANK T(XENTRIC CONIC

_3 35.106 VHL 5.925
LNCH A2'MTH LNCH TIME

81.26 11 42 38

98.74 14 6 5

IOO.00 13 36 33

I00.OO 14 54 52

110.00 13 10 22

110.00 17 37 32

0IFFERKNTIAL CORRECTIONS

TOE .2689 TR4-I .2410 TC3 -.0443 BAU .0213

ROE -.4892 RRA .0561 RC3 -.0tO0 FAU .02131

FOE -.2525 F'RA .8_'Z7 FC3 -.5256 8SP 4243

8OE .5582 BRA 1.2422 BC3 .0455 FSP -261

0ISTANCE LPZ6.243

LOt. 309.30 VL 24.302 GAL 5.93 A2'L 91.99 HC,t 91.25 SlAA 114.64 ECC .33881 INC 1 .9905 Vl 29.345

LOP 40.55 VP 35._9 GAP -19.55 A?P 89._ TAL 168.17 TAP 259.42 RCA 75.80 APO 153.48 V2 35.020

GP -7.69 7AL 62.48 TAP 9,46 ET$ 122.96 ZAE 175.5_ ETE 188.36 7AC 91.32 ETC 257.83 CLP 5.53

OLA -29.53 RAL 243.75 RAO 65_.4 VEL 12.509 PTH
L-I TIME INJ LAT

IZ63.02 16.68

799.75 16.69

894.33 13.12

643.67 213.32

976.83 3.89

5421.98 30.42

2,26 VHP 11,969 OPA -22,24 RAP 221,35 ECC 1,5777

INJ LONG INJ RT ASC INJ A2_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

350.21 121.BO 114.73 12 3 41 663.0 19.88 342.90

516.19 121.61 114.72 14 19 25 199.8 19.89 308.88

321.41 120.01 117.10 13 51 27 294.3 16.65 314.39

306.28 123.47 112.41 15 5 36 43.7 23.18 298.65

3LPZ.13 114.51 123.99 13 26 39 376.8 8.33 315.85

249.47 127.A0 106.40 19 7 54 4822.0 32.37 240.79
HI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMZNATION ACCURACY

5GT 1404.3 _ 477.3 SG3 103.4 ST 488.7 5R 473.4 SS 398.6

RRT -.3109 RRF .3235 RTF -.8325 CRT -.5651 CRS -.6635 CST .9908

$66 1483.3 _3 -.0367 RI3 .8345 LSA 714.1 MSA 334.0 S$A 16.4

561 1413.2 $62 450.8 THA 173.28 ELI 602.0 EL2 317.0 ALF 136.61

LAUNCH 04TE 4UG 2 1970 FLIGHT TINE 98,00 ARRIVAL 0ATE NOV 8 1970

HELI(XENTRIC CONIC OlSTANCE 232.965

RL 151.83 LAL -.0(3 LOt. 309.30 VL 24.545 GAL 5.57 AZL 91.84 HCA 94.45 SHA

RP 108.17 LAP -1.83 LOP 43,75 VP 36.166 GAP -18.55 AZP 89.86 TAL 168.14 TAP

RE 40.367 GL -8.00 CP -8.18 ?AL 62.40 ZAP 9.09 KTS 113.04 2AE 177.68 ETE

PLANETOCENTRIC CONIC
C3 31.700 VHL 5.630 0LA -29.40 RAL 243.86 RAO 6568.3 VEL 12.372 PTH 2.23 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_ATH

81.75 11 46 53 1225.08 17.33 347.71 120.21 114.12

98.25 14 2 43 786.24 17.35 315.50 I_.21 114.11

1(30.00 13 30 35 889.21 13.28 321.1_I 118.20 I17.03

I(30.00 15 1 42 5885.39 21.49 281.24 122.05 111.29

110.00 13 9 0 957.17 4.64 321.09 113.06 123.90

II0.00 17 39 46 5390.19 31.01 247.18 125.54 105.16

DIFFERENTIAL CORR1ECTIONS HID-COURSAE EXECUTION ACCURACY

TOE .26B7 TRA-1 .2260 TC3 -.0154 BAU .0114 $6T 1458.0 SGR 478.3 _3 113.2

ROE -.4629 RRA .0677 RC3 -.0222 FAU .0L:_239 RRT -.3466 RgF .3615 RTF -.8434

F0E -.2579 FR4 .9273 FC3 -.6116 BSP 4445 $66 1534.5 R23 -.0417 RI3 .8456
80E .5353 BRA I .2278 BC3 .0270 FSP -290 561 1468.3 SG2 445.5 THA 172.85

115.83 ECC .32421 INC 1.8387 Vl 29.345

262.60 RCA 78.28 APO 153.38 VZ 35.033

224.18 7AC 91,09 ETC 258.04 CLP 3,98

11,410 DPA -23,26 RAP 222.83 ECC 1,5217

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

12 7 18 625.1 20.45 340.34

14 15 49 186.2 20.46 308.12

13 45 24 289.2 16.80 314-.O8

16 39 48 5285.4 24.19 273.49

13 24 57 357.2 9.06 314.80

19 9 36 4790.2 32.78 238.40

ORBIT 0ETERMINATION ACCURACY

ST 509.3 SR 471.7 SS 412.3

CRT -.5788 ORS -.6660 CST .9924
LSA 735,4 MSA 332.8 SSA 16,5

ELI 617,4 EL2 317,3 AL_ 138.78

LAt)NCH {)ATE AUG _ 1970 FLI_T TIME 100.00 ARRIVAL CATE NOV 10 1970

HELIOCENTRIC CONIC 01STANCE 239.702

RL 151.83 LAL -._(_ LOL 309.3(9 VL 24.771 GAL 5.23 AZL 91.69 HCA 97.66 5_A

RP 108.13 LAP -1.67 LOP 46.96 VP 36.332 GAP -17.58 AZP 89.78 TAL 168.17 TAP

RE 40.182 GL -7.79 GP -8.73 ZAL 62.39 ZAP 9.05 ET$ 102.38 7AE 177.10 ETE

PLAN_TC_ENTRIC CONIC

C3 28.650 VHL 5.353 OLA -29.19 RAL 243.90 RAD 656_1.2 EL 12.248 PTH 2.20 VHP

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

82,60 11 53 47 1178,04 17,91 344.50 118,53

97.40 13 56 7 782.55 17.93 315.49 118.54

I00.00 13 21 56 892.28 13.19 321.29 116.22

I00.OO 15 I0 40 5831.58 L_.78 277.77 120.59

110.00 13 6 17 941.51 5.23 320.27 111.49

110.00 17 42 47 5355.11 31.61 244.62 123.59

DIFFERENTIAL cORRECTIONS

TOE .2687 TRA-I.2105 TC3 .0199 BAU .0164

ROE -.4378 RRA .0796 RC3 -.0379 FAU .02360

FOE -.2631 FRA .9645 FC3 -.7130 BSP 4639

BOE .5137 eRA 1.2131BC3 .0428 FSP -321

116,96 ECC .31049 INC 1.6855 Vl 29,345

265,83 RCA 80,65 APO 153.28 v2 35.046

292,82 7AC _.I,80 ETC 25H.26 CLP 2.40

10,872 _PA -_4.33 RAP 224,28 ECC 1.4715

INJ A_MTH _NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

113.44 12 13 25 578.0 20.93 337.06

113.43 14 9 10 182.5 20.94 308.05

117.07 13 36 48 292.3 16.71 314.27

109.90 16 47 51 5231.6 25.28 269._6

123.83 13 21 59 341.5 9.64 313.95

103.75 19 12 2 4755.1 33.17 235.74

ORBIT OETERMINATION ACCURACY

ST 530.1 SR 469.5 SS 426.1

CRT -.5939 CRS -,6687 CSr .9940

LSA 757.3 MSA 330.5 SSA 16.7

ELI 633.7 EL2 316.0 ALF 140.79

MI0-COURS{ EXECUTION ACCURACY

f_T 1512,1 5{,R 480.4 SG3 124.0

RRT -.3862 RRF .4037 RTF -.8536

S_B 1586.5 R'Z3 -.O472 R13 .8560

SGJ 1524.4 S(,2 439.5 THA 172.37

783



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5 1970

LAUNCH CA TE AUG 2 197 {] FLIGHT TIME I02.0!l

HELIL-K_ENTRIC CONIC

RL 151.83 LAL -.!]0 LC_ 309.3(] VL

RP 108.09 LAP -1.50 LC-'_° 50.17 VP

RC 40.174 GL -7.50 GP -9.34 ZAL

PLANE TOCENTRIC CC_NIC

C3 ZS.9Z1 VHL _._91

LNCH AZMTH LNCH TIME
84.02 12 5 6

95.98 13 44 34

IOO.OO 13 II 15

100.00 15 21 7

110.00 13 _ 10

110,00 17 46 41

CIFFERENTIAL CORRECTIONS

T0E .2679 TRA-l.1943 TO3 .0611BAU .0291

RCE -.4138 RRA .0919 RC3 -.0578 FAU .02493

FOE -.2679 FRA 1.0048 FC3 -.8326 BSP 4841

BOE .4930 BRA 1.1979 Be3 .0841FSP -356

ARRIVAL CATE NC'V 12 1971]

CISTANCE 246.452

24.979 GAL 4,89 AZL 91.53 HCA 100.86 SMA 118.04 ECC .29762 INC 1.5299 VI 29.345

36.488 GAP -16.65 ATP 89.21 TAL 168.24 TAP 269.10 RCA 82.91 APO 153.18 V2 35.060

62.44 lAP 9.37 ETS 91.75 ZAE 174.55 ETE 315.69 ZAC 90.43 ETC 258.48 CLP .79

LAUNCH OATE AUG 2 1970

CLA -28.89 RAL 243.87 RAG 6568.0 VEL 12.1}7 PTH 2.18 VHP 10.355 0PA -25.43 RAP 225.70 ECC 1.4265

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ Z LONG

1116.32 18.40 340.17 116.78 112.67 12 23 43 516.3 21.31 332.67

794.48 18,41 316.59 116.79 112.66 13 57 49 194.5 21.32 309.08

901.70 12.89 321,83 114.1} 117.20 13 26 16 301.7 16.44 314.84

5772.37 24.10 273.86 119.06 108.24 16 57 19 5172.4 26.37 265.80

930.26 5.66 319.68 109.82 123.77 13 17 40 330.3 I0.06 313.35

5316.58 32.19 241.77 121.56 102.16 19 15 18 4716.6 33.53 232.79

MIO-COURE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

S_T 156_,7 SGR 484.0 S_3 136.0 ST 550.5 _ 467.0 S$ 439.9

RRT ?.4293 RRF .4500 RTF -.8628 CRT -.6097 CRS -.6716 CST .9955

1638.8 R_3 -.0541 RI3 .8656 LSA 779.3 MSA 327.2 SSA 16.9

5GI 1580.6 S(,2 4}}.0 THA 171.82 ELI 650.3 EL2 31 3.3 ALF 142.58

H[LI(XENTR]C CONIC

RL 151.83 LAL -.00

RP 108.05 LAP -1.33

RC 40.345 GL -7.12

PLANE TOCENTRIC CONIC

C3 23.481 VHL 4.846
LNCH AZMTH LNCH TIME

86.76 12 27 18

93.24 13 21 39

I00.00 12 58 57

10(3.00 15 32 41

110,00 12 56 36

110.00 17 51 32

FLIGHT TIME 104.00 ARRIVAL OATE NOV 14 1970

0ISTANC£ 253.210

LOt. }09.30 VL 25.173 GAL 4.57 AZL 91.37 HCA 104.07 SHA 119.07 ECC .28558 INC 1.3708 Vl 29.345
LOP 5}.57 VP 36.633 GAP -15.74 A2'P 89.67 TAL 168.}6 TAP 272.43 RCA 85.07 APO 153.07 V2 35.073

GP -10.03 ZAL 62.57 ZAP 10.06 ETS 81.97 2AE 171.69 ETE 322.79 ZAC 89.98 ETC 258.70 CLP -.85

DLA -28.49 RAL 243.78 RA0 6568.0 VEL 12.036 PTH 2.15 VHP 9.859 OPA -26.59 RAP 227.07 ECC 1.3864

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A}'IdTH INJ TIME FO CST TIM INJ 2 LAT INJ 2 LONG

1019.15 18.78 33}.20 114.97 111.82 12 44 17 419.1 21.58 325.63

843.04 18.79 320.}_ 114.97 111.81 13 35 42 243.0 21.59 312.75

916.41 12.43 }£2._ 111.96 117.40 13 14 13 316.4 16.01 315.72

5709.05 25.38 269.60 117.4} 106.35 17 7 51 5109.1 27.38 261.36

923.79 5.91 319.34 108.O5 123.73 13 12 0 323.8 10.30 313.00

5274.44 3_.76 238.61 119.44 100.37 19 19 26 4674,4 33.84 229.54

MID-COURSE EXECUTION 4CCURAEY ORBIT DETERMINATION ACCURACY

SGT 1618.4 5_ 489.8 S(;3 149.3 ST 570.5 SR 464.1 S_ 453.4

RRT -.4769 RRF .500} RTF -.8724 CRT -.627} CR5 -.6743 (ST .9969

,568 1690.9 R25 -.0606 RI}" .8756 LSA 801.2 MSA 322.7 5SA 17.1

SGI 1636.4 SG2 425.8 THA 171 .19 ELI 667.3 EL2 309.0 ALF 144 .I 7

OIFFERENTIAL CORRECTIONS

TOE .267! TRA-I.1771 TC3 .1133 6AU .0441

ROE -.3008 RRA .1048 RC} -.0829 FAU ,02641
FOE -.2719 FRA 1.0487 FC} -,97}8 BSP 5056

802 .4734 BRA 1.1817 Be} .1404 FSP -395

LAUNCH GATE AUG 2 1970 FLIGHT TIME 106.00 ARRIVAL GATE NOV 16 1970

HELIOCENTRIC CONIC

RL 151.83 LAL -.00 LOt. 309.30 VL

RP 108.01 LAP -1.15 LOP 56.59 VP

RC 40.692 GL °6.63 GP -10.79 7AL

PLANE TO(ENTRIC CONIC

C3 71.303 VHL 4.616

LNCH AZMTH LNCH TINE

90.00 12 14 39
90.00 13 33 8

100.00 12 45 17

100.00 15 43 11

110.00 12 49 34
110.00 1? 37 23

CIFFERENTIAL CORRECTIONS

TOE .2651 TRA-I.1606 TC} .1708 8AU ,0585

ROE -.3689 RRA ,1187 RC3 -,1144 FAU ,0_B04

FOE -.2744 FRA 1,0_ FC3-1.1596 8SP 3256
80E .4543 BRA 1.1666 8C3 .L:_55 FSP -4_

CISTANCE 259.974

25.351 GAL 4.27 AZL 91.21HCA 107.28 .SWWA120.04 ECC .27434 INC 1.2070 vI 29.345

36,768 GAP -14.B7 AZP 89.64 TAL 168.52 TAP 275.80 RCA 87.11APO 152.97 V2 35.086

62.76 7AP 11.08 ETS 73.51 2AE 168.80 ETE 325.61 7AC 89.43 ETC 258.93 CLP -2.54

CLA -27.96 RAL 243.63 RAO 6567.9 VEL 11.945 PTH 2,13 VHP 9.383 0PA -27.80 RAP 228.40 ECC 1.3506

L-I TIME INJ LAT INJ LON6 INJ RT ASwC INJ A?MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1034.97 15.94 333.11 111.78 I13.71 12 31 54 4}5.0 19.02 325.78

780,02 22.18 317.02 114.29 106.07 13 46 8 180.0 24.45 309.08

935.91 11.82 323.81 109.73 117.66 13 0 53 335.9 15.43 316.88

5642,3fl 26.58 265.00 115.69 104.21 17 19 13 5042.3 28.27 256.61

922.46 5.96 }19.27 106.21 123.72 13 4 56 322.5 10.35 312.93

5228.56 33.26 235.13 117.23 98.37 19 24 32 4628.6 34;06 225.98

MIO-COURSE EXECUTION ACCUR4CY ORBIT OETERMINATION ACCURACY

5_T 1671.5 S_ 49_,7 .._3 163.9 ST 589.7 SR 460.7 SS 466.4

RRT -.5271RRF .5541 RTF -.8606 CRT -.6449 CRS -.6764 CST .9980
S(R]'1744.3 R_} -.0692 RI} .8842 LSA 822.4 MSA 317.6 SSA 17.3

SGI 1693.4 SG2 418.3 THA 170.48 ELl 684.0 EL2 303.6 ALF 145.57

LAUNCH OATE AUG 2 1970 FLIGHT TIME 108.0D ARRIVAL GATE NOV 18 1970

HELIOCENTRIC CONIC

RL 151.83 L_L -.00

RP 107.97 LAP -.97

RC 41.209 GL "-6.01

PLANE TOC£NTRIC CONIC
C3 19.363 VHL 4.400

LNCH ATMTH LNCH TIME

90,00 11 46 48

90.00 13 59 24

100,00 12 30 25

100.00 IS 38 29

110.00 12 41 4

110.00 18 4 19

DISTANCE L_.740

LCL _09._0 VL 25.516 GAL }.98 A2L 91.04 HC& 110.50 5NA 120.96 ECC .26388 INC 1.0372 Vl 29.345

LOP 59.80 VP _6.894 GAP -14.0} AZl=' 89.64 TAL 168.72 TAP 279.22 REA 89.04 APO 152.88 V2 35.098

GP -11.66 ZAL 63.01 ZAP 12.40 ET$ 66.53 ZAE 165.94 ETE 326.68 2AC 88.77 ETC 259.15 CLP -4.26

OIFFERENTIAL CORRECTIONS

TOE .2622 TRA-I.14}2 TC3 .2380 8AU .0733

ROE -.3480 RR_ ,1338 RC3 -.1536 FAU .02986

F0E -.2754 FRA 1.1495 FC3-1.33§1 _SP 5464

80E .4338 8RA 1.1510 8C} .2833 F,._ -487

0LA -27.51RAL 24}.44 RA0 6567.8 VEL 11.864 PTH 2.16 VHP 8.928 0PA -29,09 RAP 229.66 ECC 1.3187

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LON6

1100.97 14.10 }37.0_ 109.04 114.81 12 5 9 501.0 17.33 329.89

668,43 24.34 309,fl6 112.9_ 104.93 14 10 33 68.4 26.16 301.36

9_0,08 11.05 3_5.19 107,49 117.95 12 46 25 360,1 14.7/ 318.30

5572.59 27.65 _60.09 11}.8} 101.84 17 31 22 4972,6 29.00 251 .55

926.61 5._0 _19.49 104.32 123.75 12 56 }l }26.6 10.19 313.15

5178.82 }}.69 _}1.}1 114.94 96.15 19 30 }8 4578.8 34.18 222.10

NI0-COU_$E EXECUTION ACCU_ACY ORBIT 0ETERNINATION ACCURACY

S_T 1722._ 5r_ 511.9 ,%} 180.1 ST 607.6 SR 457,0 SS 478.7

RRT -.5800 _ .6105 RTF -.8884 CRT -.66}8 CRS -.6782 CST .9987

5r_ 1797.0 R_} -.0787 R13 .8926 LSA 842.5 M5A 311.7 $SA 17.6

SGI 1749.4 $62 410.6 THA 169.64 ELI 700.0 EL2 296,7 ALF 146.76
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5, 1970)

LAUNCH CAT[ AUG 2 1970

HELIC_ENTRIC CONIC

RL 151.83 LAL -.00

RP 107.93 LAP -.79

RC 41.891 GL -5.25

PLANE TCWCENTR|C ECHOIC

C_ 17.638 VHL 4.2[_]

LNCH ATMTH LNCH TII_

90.00 11 23 15

90.00 14 Zl 5

I00.00 IZ 14 25

100.O0 16 12 36

110.00 12 ]I H

II0.00 18 12 22

FLIGHT TIME ll0.O0 ARRIVAL CATE NOV 20 1970

CISTAI'_CE 27}.50F

LOt. 309.]0 VL 25.668 GAL 3.71 AZL 90,86 HCA 113.71 SMA 121.82 ECC .25416 INC .8600 Vl 29.345

LOP 6}.01 VP }7.011 GAP -I].22 A?P 89.65 TAL 168.96 TAP 282,68 RCA 90.86 APO 152.78 v2 35.111

GP -12.64 /AL 63.]2 7AP 13.98 ETS 60.91 7AE 163.17 ETE 326.8} IAC 8?.98 ETC 259.}7 CLP -6.04

CLA -26.50 RAL 24].L_3 RAO 6567.7 VEL 11.791PTH 2.08 VHP 8.494 OPA -30.46 RAP 230.85 ECC 1.2903

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ ATMTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

1154.]I 12.55 ]40.2} 106.51 115.59 II 42 29 554.3 15.89 333,15

5859.]7 25.88 280.77 111.29 I01.91 15 58 44 5259.4 27.26 272.38

989.05 10.12 ]26.04 105.25 118.28 12 30 54 ]89.0 13.83 320.00

5499.87 2B.56 214.88 111.85 99.24 17 44 16 4899.9 29.54 246.21

936.56 5.42 3_.01 102.40 123.80 12 46 45 ]36.6 9.83 313.69

5125.12 ]4.01 227.14 112.57 9].70 19 37 47 4525.1 ]4.15 217.90

CIFFERENTIAL CCRRIECTION5

TOE .2575 TRA-I.I262 TC] .3116 BAU .O_

_E -.3278 RRA .I_0S RC] -.Z022 FAU .0]185

FOE -.2729 FRA 1.2078 FC3-1.5611 B_ ° 5664

8CE .4168 BRA 1.1362 803 .3712 F_ ° -540

MI0-COLM.TWE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

_T 1772.1 ._ 530.6 SG] 198.0 ST 623.4 _ 452.6 S5 489,7

RRT -.6356 RRF .6678 RTF -.8957 CRT -.6824 CRS -.6781 CST .9989

S_ 1849.8 _3"-.0895 RI ] .9006 LSA 860.0 MSA _5.4 5SA 17.8

_I 1805.4 _2 40],0 THA 168.69 ELI 714.2 ELZ 288.7 ALF 147.76

LAUNCH OATE ALK, 2 1910 FLIGHT TIME I12.00

H£LI(XENTRIC CONIC

RL 151.83 LAL -.DO

RP 107.89 LAP -.60

RC 42.728 GL -4.33

PLANE T(_ENTRIC CONIC

C3 16.109 VHL 4.014

LNO'_ AZMTH LNCH Till[

gO.DO II O 5(]

90.00 14 41 23

100.00 11 57 21

I00.00 16 27 3]

II0.00 12 19 48

110.OO 18 21 35

ARRIVAL CATE NOV 22 1970

OISTANEE 280.269

L0L 309.30 VL 25.807 6AL ].45 AZL 90.67 HEA 116.9] SMA 122.6] ECC .24515 INC .6737 Vl 29.345

LOP 66.23 VP ]7.119 GAP -12.4] AZP 89.69 TAL 169.24 TAP 286.17 RCA 92.57 APO 152.69 VZ 35.123

GP -15.74 ZAL 65.70 2AP 15.B0 ETS 56.47 ZAE 160.50 ETE ]26.39 2AC 87.05 ETC 259.58 CLP -7.88

01FFERENTIAL CORRECTIONS MIO-COURS£ EXECUTION ACCURACY

TOE .2511 7RA-1.1085 TC] .3982 BAU .I027 SGT 1818.0 .S_ 556.6 $63 217.7

ROE -.3084 _A .1694 RC3 -.2622 FAU .0]40] RRT -.6866 _ .7243 RIT -.9024

FOE -.2670 FRA 1.2717 FC]-1.8288 6_ ° 5859 _ I_I,] 1_5 -.I015 R13 .9082

80E .5977 8RA 1.1214 8C3 .4768 FSP -fW]O .SGI 1859.7 S(;2 395.6 TH& 167.56

0LA -25.52 RAL 242.94 RA0 6567.6 VEL I|.726 PTH 2.07 VMP 8.080 OPA -31.9] RAP 211.95 ECC 1.2651

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZt4TH INJ TII_ PO CST TIM INJ 2 LAT INJ 2 LONG

1205.60 11.02 ]43.23 104.10 116.25 II 2'0 55 605.6 14.46 ]]6.24

5766.39 27.02 274._ 109.42 98.81 16 17 29 5166.4 27.96 265.66

102].10 9.02 328.76 103.04 118.62 12 14 24 423.1 12.77 321.98

5424.12 29.26 249._6 109.76 96.42 17 57 57 4824.1 29.84 240.60

952,68 4.81 320.86 100.47 123.88 12 35 40 352.7 9.23 ]14.55

5067.]0 34.17 222.64 110.13 91.04 19 46 ] 4467.3 ]3.94 213,40

ORBIT 0ETERMINATION ACCURACY

ST 636.6 SR 447.5 SS 499.2

CRT -.7024 ORS -.6767 CST .998]

LSA 874.8 MSA 298.6 SSA 18.1

ELI 726.4 EL2 279.2 ALF 148.56

LAUNCH CATE AUG 2 1970 FLIGMT TIME 114.00 ARRIVAL CATE NOV 24 1970

HELIOCENTRIC CONIC DISTANCE 287.026

RL 151 .83 LAL -.00 LOL 309.30 VL 25.935 GAL 3.21 AZL 90.48 HCA 120.15 SMA 123.39 ECC .23684 INC .4763 Vl 29.345

RP 107.86 LAP -.41 LOP 69.45 VP 37.220 GAP -11.67 AZP 89.76 TAL 169.54 TAP 289.69 RCA 94.16 APO 152.61 V2 35.135

RE 43.711 GL -3.21 GP -15.00 2AL 64.1] ZAP 17.85 ETS 52.98 ZAE 157.94 ETE 325.49 7AC 85.96 ETC 259.78 CLP -9.78

PLAN(ETOCENTRIC CONIC

C3 14.760 VHL ].842 CLA -24.]3 RAL 242.65 RAO 6567.6 VEL 11.668 PTH 2.05 VHP 7.688 CPA -33.52 RAP 2]2.94 ECC 1.2429

LNCH AZNTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT A540 INJ ATNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 10 38 36 1258.48 9.41 346.28 101,79 116.8] 10 59 34 658.5 12.94 339.37

90.00 15 1 22 5674.10 27.81 267.57 107,41 95.57 16 ]5 56 5074.1 28.29 258.93

100.00 11 39 15 1062.68 7.72 330._ I00,89 118.97 II 56 57 462,7 11.5] 324.26

100.00 16 43 24 5145.1] 29.72 24].53 107.58 9].38 18 12 29 4745.1 29.87 2]4.7]

I10.00 12 7 5 975.37 ].95 3_'_.05 98.57 123.98 12 23 20 ]75.4 8.]8 315.77

I10.00 18 32 ] 5005.21 ]4.14 217.79 107.65 88.17 19 55 28 4405.2 ]].51 208.60

CIFFERENTIAL CCRRECTIONS MI0-C(_,S,E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TCE .2424 TRA-I.0915 YC3 .4918 BAU .1175 S_T 1861.5 .S(,R 591.9 S(,3 239.5 ST 646.6 SR 441.4 SS 506.9

ROE -.2891 _A .1910 RE] -.3361 FAU .03642 RRT o.7569 Rfllr .7779 RTF -.9087 CR7 -.7227 CRS -.6724 CST .9965

FCE -.2551 FRA I .34]O FC3o2.1364 BSP 6062 5GB 1953.5 _3 -.1148 RI] .9155 LSA 885.7 MSA 291.8 SSA 18.4

BCE .377] BRA 1.104=,0 8C3 .5957 FSP -666 ,_! 1914_2 .%2 )89.1 THA 166.23 ELl 735.5 EL2 268.2 ALF 149.21

LAUNCH CATE AUG 2 1970 FLIGH'_ TIME I16.00 ARRIVAL CATE NOV 26 1970

HELIOCENTRIC CONIC 01STAN(E 295.776

RL 151.8] LAL -.00 LOL }O9.310 VL 26.053 GAL 2.98 ATL g0.27 I,_ 123.37 5MA 124.09 ECC .22918 INC .2652 VI 29.345

RP 107.82 LAP -.22 LOP 72.67 VP ]7.31] GAP -10.93 AZP 89.85 TAL 169.87 TAP 293.24 RCA 95.65 APO 152.53 v2 35.146

RC 44.829 GL -1.88 GP -16.44 2AL 64.62 2AP 20.12 ETS _0.26 ZA[ 155.48 ETE ]24.22 7AC 84.67 ETC 259.96 CLP -II.76

PLANE TO(ENTRIC CONIC

C3 13.576 VHL 3.6@5 OLA -22.92 RAL 242.37 RA0 6567.5 VEL 11.617 PTH 2.04 VHP 7.]19 OPA -35.25 RAP 213.80 ECC 1.2234

LNCH ATMTH LN_H TIME L-I TIME INJ LAT INJ LCI_ INJ RT A.S_ INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 !0 !6 6 !3!4,98 7.f_ 349.50 99.62 117.34 10 38 I 715.0 11.27 342.68

90.00 15 21 35 5580.73 28.24 260.77 105.29 92.19 16 54 35 4980.7 28.24 252.11

100.00 II 20 7 II08.]6 6.21 33].5] 98.8] 119.}0 11 ]8 ]5 508.4 10.07 ]26.87

I00.00 17 0 15 5262.58 29.89 257.40 I05,33 90.16 18 27 57 4662.6 29.59 228.61

I10.00 II 53 ] 1005.12 2.82 323.61 96.75 124.08 12 9 48 405.1 7.27 317.35

I10.O0 18 45 48 49]8.59 ]3.87 212.60 105.1] 85,11 20 6 7 4]38.6 32,83 203.52

01FFERENTIAL CORRECTIONS MI0-COURSIE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .2507 TRA-1.0749 TC] .590_ BAU .1321 .S_T lgO0.] .SGR 6]8.6 SG] 262.9 ST 652.1 SR 43].6 S5 512.5

ROE -.2698 RRA .2162 RC] -.4262 FAU .03898 RRT -.7824 RRF .8265 RTF -.9145 CRT -.7434 CRS -.6643 CST .9927

FOE -.2361 FRA l .4221 FC]-2.4859 8SP 6242 ._ 2004.8 R'Z5 -.1294 RI] .9225 LSA 891 .1 MSA 285.4 SSA 18.7

BOE .]549 BRA I .0964 BC3 .7278 FS, P -7]7 S_1 1967.6 S(12 ]84.1 THA 164.67 ELI 740.3 EL2 255.5 ALF 149.72
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JPL, TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OJ

LAUNCH CATE AUG 2 1970 FLIGHT TIME IIH.OO ARRIVAL CATE NOV 28 1970

HELIOCENTRIC CONIC DISTANCE 300,516

RL 151.83 LAL -.00 LOt. 309.3O VL 26,160 GAL 2,77 4ZL 90,04 PICA 126.59 SNA

RP 107.79 LAP -.03 L_ ° 75.H9 VP 37.398 GAP -1O,22 AZP 89,98 TAL 170,22 TAP

RC 46.O73 GL -.28 GP -lB,08 7AL 65,16 ZAP 22,62 ETS 48,14 ZAE 153,1O ETE
PLANETOCENTRIC CONIC

C3 12.546 VHL 3.542 DLA -21.26 RAL 242.10 RAD 6567.5 VEL 11.573 PTH 2.02 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A2'MTH INJ TIME

90.00 9 53 6 1376.66 5.72 352.99 97.60 117.78 10 16 3

90.00 15 42 25 5485.01 28.29 253.77 I03.11 88.69 17 I3 50

lO0.OO 1O 59 58 1160.85 4.45 336.44 96.90 119.59 lI 19 19

lOO.OO 17 18 14 5176.05 29.73 2)0.98 103.05 86.78 18 44 30

I10.00 II 37 43 1042.52 1.39 325.56 95.00 124.16 II 55 6

110.00 18 56 58 4867.15 33.32 207.10 102.63 81.90 2/3 18 5

DIFFERENTIAL CORRECTIONS MID-COURE EXECUTION ACCURACY

TOE .2161 TRA-I.0584 TC3 ,6929 BAU ,1469 _T 1933.3 _ 699,3 SG3 288.3

ROE -.2496 RRA .2458 RC3 -.5356 FAU .04172 RRT -.8218 RRF .8686 RTF -.9193

FOE -.2072 FRA 1.5091 FC3-2.8786 6SP 64)0 ,_ 2055.9 R_3 -.1445 R15 .9293

BOg .3302 8RA 1.0866 BC3 .8757 FSP -815 S_| _:_lg._ SG2 381.3 THA 162.81

124.74 ECC .22215 INC .0343 Vl 29.345

296.91RCA 97.03 APO 152.46 V2 35.158

322.59 7AC 83.17 ETC 260.12 CLP -13.83

6.974 0PA -37.15 RAP 234.50 ECC 1.2065

CST TIM INJ 2 LAT INJ 2 LONG

776.7 9.39 346.24

4885.0 27.81 245.14

560.9 8.36 329.83

4576.1 28.97 222.26

442.5 5.86 319.33

4267.1 31.85 198.18

CRBIT DETERMINATION ACCURACY

ST 652.8 _ 423.8 SS 516.1

CRT -.7658 CRS -.6520 CST .9857

LSA 890.8 MSA 279.6 SSA 19.0

ELI 740,2 EL2 240.3 ALF 150.10

LAUNCH DATE AUG 2 1970 FLIGPIT TINE 120.00 ARRIVAL DATE NOV 30 1976")

PELIOCENTRIC CONIC

RL 151,83 LAL -.00
RP IO7.76 LAP .16

RC 47.431 GL 1.60
PLANETOCENTRIC CONIC

C3 11.662 VHL 3.415

LNCH ATNTH LNCM TIME

9O.0O 9 29 24

90.00 16 4 12

I{30.00 I0 38 46

1{30.00 17 37 31
II0.OO 11 21 7

110.00 19 I1

DIFFERENTIAL CORMECTIONS

TOE .1982 TRA-I.0422 TC3 .7978 8AU .1622

ROE -.2279 RRA .2611RC3 -.6676 FAU .04460

FOE -.1656 FRA 1.6045 FC3-3.3109 BSP 6622

BOE .3020 BRA 1.0794 BC3 1,0403 FSP -900

0ISTANCE 307.244

LCL 309.30 VL 26.258 GAL 2.57 AZL 89.79 _ 129.82 ,_A 125.35 ECC .21572 INC .2077 V! 29.345

LCP 79.12 VP _.477 GAP "9.52 AZP 90.13 TAL 170.58 TAP 300.39 RCA 98.31APO 152.39 v2 35.16_

GP -19.96 ZAL 65.76 7AP 25.37 ETS 46.51 2AE 150.78 ETE 320.62 7AC 81.41 ETC 260.25 CLP -15.98

OLA -19.29 RAL 241.R5 RA0 6567.4 VEL 11.535 PTH 2.01 VHP 6.655 DPA -39.25 RAP 235.02 ECC 1.1919
L-I TINE INJ LAT INJ I_ INJ RT A,_ INJ A/14TH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

1444.92 3.54 356.83 95.78 118.11 9 53 29 844.9 7.27 350.14

5385.91 27.92 246.55 |00.93 85.08 17 33 58 4785.9 26.95 238.82

1221.07 2.42 339.75 95.15 119.B0 I0 59 7 621.1 6.37 353.19

5084._ 29.20 224.26 100.79 83.29 19 2 16 4485.0 27.96 215.68

1088.32 -.36 327.95 93.42 124.18 11 39 16 488.3 4.12 321.74

4790.50 32.44 201.30 1120.18 78.57 20 31 29 4190.5 30.52 192.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,f_T 1959.5 .fK,R 777.0 _3 315.4 ST 647.9 SR 410.8 55 518.8

RRT -.8547 RRF .gO34 RTF -.9239 CRT -.7914 CRS -.6351 CST .9736

S_ 2107.9 RZ3 -.1590 RI3 .9361 LSA 884.1 MSA 275.1 SSA 19.3

5_I L_IJ73.1 S(,2 381.3 THA 160.60 ELI 734.5 EL2 221.5 ALF 150.39

LAUNCH OATE AUG 2 lgTO

HELIOCENTRIC CONIC

RL 151.83 LAL -.DO

RP 107.72 LAP .35

RC 48.893 GL 3.83

PLANETOCENTRIC CONIC

C3 10.921 VHL 3.305

LNCH AZMTH LNCH TIME

90.00 9 4 49

90.00 16 27 15

100.00 10 16 26

IOO.OO 17 58 18

110.00 11 3 15

110.00 19 27 59

FLIGHT TIME 122.00 ARRIVAL DATE DEC 2 1970

DISTANCE 313.959

LOt. 309.30 VL 26.347 GAL 2.39 AZL 89.52 HCA 133.04 SMA 125.91 ECC .20986 INC .4801 Vl 29,345

LOP 82.34 VP 37.549 GAP -8._5 AlP 9(9,33 TAL 170.94 TAP 303.99 RCA 99.48 APO 152.33 V2 35.179

GP -22.13 2AL 66.42 7AP 28.38 ETS 45.24 ZAE 148.46 ETE 318.31 7AC 79.36 ETC 260.34 CLP -18.24

DLA -16.99 RAL 241.66 RAD 6567.4 VEL 11.503 PTM 2.00 VHP

L-I TIN([ INJ LAT INJ LON6 INJ RT AS_ INJ A2'HTH INJ TIME

1521.24 1.08 1.09 94.20 118.30 9 363 10

5282.40 27.09 239.09 98.82 81.44 17 55 17

1290.13 .08 343.54 93.64 119.89 10 37 57

4988.74 28,23 217.27 98.61 79.74 19 21 27

1143.47 -2.47 330.83 92.05 124.10 11 22 19

4708.16 31.16 195.22 97.86 75.19 20 46 27

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE .1769 TRA-I .0267 TC3 .8980 BAU .1780 SGT 1977.6 5GR 874..8 S_3 343.8

RCE -.2033 RRA .3236 RC3 -.8245 FAU .04754 RRT -.8806 RRF .9310 RTF -.9278

FOE -.1085 FRA 1.7082 FC3-3.7685 BSP 6811 568 2162.5 R23 -.17L-_) RI3 .9429

BOE .2695 _RA 1.O765 8C3 1.2191 FSP -988 SGI 2127.9 ,._,2 385.3 THA 157.96

LAUNCH 0ATE AUG 2 1970 FLIGHT TINE 124.00

HELIOCENTRIC CONIC 01STANCE 320.659

RL 151.83 LAL -.00 LOL 309.30 VL 26.428 GAL 2.22 A2_. 89.22 HCA 136.27 SHA

RP 107.69 LAP .54 LOP 85.57 VP 37.615 GAP -8,20 A2'P 90.57 TAL 171.31 TAP
RE 50.451 GL 6,45 GP -24.61 ZAL 67.14 ZAP 31.69 ET$ 44.26 ZAE 146.10 ETE

PLAMETOCENTRIC CONIC

C3 IO.322 VHL 3.213 OLA -14.30 RAL 241.54 RAO 6567.4 VEL 11.477 PTH 1.99 VHP

LNCH AFMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A2'NTH INJ TIME

90.00 8 39 II 1607.27 -1.69 5.89 92.93 118.27 9 5 59

90.00 16 fll 55 5173,44 25.75 231.40 96.85 77.80 18 18 8

1OO.(90 9 52 54 1369.44 -2.61 347.89 92.42 119.79 10 15 44

10(9.O0 18 20 53 4886.52 26.78 210.03 96.59 76.19 19 42 19

ll0.OO 10 44 $ 1209.16 -4.97 334.27 90.95 123.86 11 4 14

I10.OO 19 46 12 4619.56 29.45 188.89 95.72 71.80 21 3 I1

OIFFERENTIAL CORRECTIONS NI0-CCX_SE EXECUTION ACCURACY

TOE .1515 TRA-I.OII8 TC3 .9865 BAU .1946 S6T 1985.5 S6R 9_.3 SG3 372.5

ROE _.1739 RRA .3754 RC3-I.0076 FAU .0_O39 RRT -.gO02 RRF ,9519 RTF -.9311

FDE -.0312 FRA I .8192 FC3-A.2268 8SP 7002 S(,8 2221._ R23 -.1814 RI3 .9499

BOE .2306 BRA 1.0792 BC3 1.4101FSP -1078 ,561 2186.2 .$_2 394.1 THA 154.82

6.365 DPA -41.58 RAP 235.30 ECC 1.1797

PO CST TIM INJ 2 LAT INJ 2 LONG

921.2 4.86 354.44

4682.4 25.63 230.73

690.1 4.05 537.01

4388.7 26.52 208.89

545.5 2.02 324.62

4108.2 28.82 186.80

ORBIT DETERMINATION ACCURACY

ST 637.3 5R 394.3 SS 522.9

CRT -.8225 CRS -.6163 CST .9535

LSA 871.9 MSA 272.8 SSA 19.4

ELI 722.9 EL2 197.7 ALF 150.62

ARRIVAL CATE DEC 4 1970

126.42 ECC .20454 INC .7823 Vl 29.345

_07.58 RCA 100.56 APO 152.27 V2 35.188

315.67 7AC 76.97 ETC 260.38 CLP -20.62

6.106 DPA -44.19 RAP 235.28 ECC 1.1699

PO CST TIM INJ 2 LAT INJ 2 LONG

1007.3 2.10 359.26

4573.4 23.82 223.26

769.4 1.37 341.37

4286.5 24.61 201.90

609.2 -.49 328.05

4019.6 26.68 180.80

ORBIT DETERMINATION ACCURACY

ST 620.8 SR 373.5 SS 532.5

CRT -.8623 CRS -.6024 CST .9220

LSA 856.1MSA 274.1 SSA 19.1

ELI 705.1 EL2 166.5 ALF 150.80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH 0ATE AUG Z 1970 FLIGHT TIME 126.0(] ARRIVAL (]ATE DEC 6 1970

HELICX:ENTRIC CCNIC

RL |51.83 LAL -.00 LOt. 309.50 VL Z6.GQJ GAL

RP 1D7.67 LAP .73 LOP 88.80 VP 37.674 GAP

RC 52.096 ¢L 9.51GP -27.47 ZAL 67.94 ZAP

PLANKT(XENTRI( CONIC

C3 9.872 VHL 3.142
LN(.H ATHTH LN_H TI_

90.00 8 12 16

90.00 17 18 57

100.00 9 27 59

IOO.OO 18 45 34

110.OO" 10 23 30

IIO.OO 20 6 33

DIFFERENTIAL C_RECTIONS

TOE .1225 TRA -.9<J66 TC3 1.0549 6AU .2124

ROE -.1372 RRA .4387 RC3-1.2154 FAU .052_9

F0E .0692 FRA 1.9331 FC3-4.6470 05P 7L_4

.1840 ERA 1.0889 8C3 1.6094 FSP -1169

DISTANCE 327.343

2.06 ATL 88.88 H(.A 139.50 SNA 126.88 ECC .19973 INC 1.1225 Vl 29.345

-7.57 6ZP 90.85 TAL 171.67 TAP 511.17 RCA 101.54 APO 152.22 V2 55.198

35.31 ETS 43.48 7AE 143.61 ETE 312.71 ?AC 74.1 9 ETC 260.37 CLP -25.12

CLA -11.18 RAL 241.51RAO 6567.4 EL 11.457 PTH 1.99 VHP 5.886 0PA -47.12 RAP 254.90 ECC 1.1625

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1705.04 °4.83 11.36 92.06 117.94 8 40 41 1105.0 -1.06 4.71

5057.89 23.85 223.47 95.14 74.27 18 42 54 4457.9 21.47 215.61

1460.75 -5.68 35Z.93 91.59 119.40 9 52 20 860.7 -1.72 346.38

4777.42 24.78 202.54 94.83 72.73 20 5 12 4177.4 22.18 194.70

1286.90 -7.90 338.38 90.23 123.37 10 44 57 686.9 -3.46 332.11

4524.04 27.24 182.34 93.87 68.50 21 21 57 3924.0 24.07 174.60

NI0-COURSI[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 1980.1 .%R 1144.9 SG3 4DO.2 ST 599.3 SR 350.7 SS 553.7
ART -.9142 _W .9671RTF -.9337 CRT -.9150 CRS -.6131 C$T .B775

SGe Z287.3 RZ3 -.1856 RI3 .9570 LSA 842.5 NSA 280.3 SSA 18.4

_l L_'Z_0.6 SGZ 408.J THA 151.10 ELI 683.2 EI_ 124.1ALF 150.78

LAUNCH DATE AUG 2 1970 FLIGHT TIME 128.00 ARRIVAL DATE DE(: 8 1970

HELIOCENTRZC CO4|C

RL 151 .83 LAL -.(30

RP 107.64 LAP .92

RC 53.818 GL 13.07

PLAI_ T(X(NTR|C CONIC

C3 9.592 _OL 3.097
LNCH AZ14TH LNCH TIN[

90.00 7 43 42

90,OO 17 47 51

IOO.OO 9 1 24

100.00 19 12 50

IIO.OO 10 I 21

110.OO 20 29 23

OJSTANCE 334.009

LOL 309.30 VL _:_S.566 GAL 1.93 AZL /18.49 H(,A 142.73 _ 127.31 ECC .19540 IN(: 1.5110 Vl 29.345

LCP 92.03 VP 37.729 GAP --6.96 A;'P 91.Z0 TAL 172.02 TAP 314.75 RCA 102.43 APO 152.18 V2 35.206
GP -30.76 ZAL 68.84 ZAP 39.28 ETS 42.82 Z/_ 140.90 ETE 309.45 ZAC 70.98 ETC 260.26 CLP -25.75

OLA -7.§7 RAL 241.60 RAO 6567.3 VEL 11.445 PTH 1.99 VHP 5.709 DPA -_O.40 RAP 234.03
L-I TI!4[ ]NJ LAT |NJ I.CNG INJ RT ASC INJ A2_4TH |NJ TIN[ PO CST TIN INJ 2 LAT

1816.97 -8._S 17.69 91.70 117.15 8 13 59 1217.0 -4.65

4934.52 21.34 215,_0 93.79 70.93 19 10 6 4334.5 18.54
1566.28 -9.17 358.83 91.27 118.58 9 27 31 966.3 -5.28

4660.44 L=_2.20 194.81 93.45 69.45 20 30 31 4060.4 19.20

1378.61 -11.30 343,31 89.99 122.48 10 24 19 778.6 -6.94

4420.88 24.48 175.59 92.42 65.36 21 43 4 3820.9 20.95

DIFFERENTIAL CORRECTIONS

TDE .0902 TRA -.9821 TC3 J.09_4 6AU .2319

RDE -.0898 RRA .5169 RC3-1.4416 FAU .05507

FOE .1958 FRA 2.04_ FC3o4.9710 6& ° 7457

BOE .1273 ERA 1.1096 6C3 1.8088 FSP -1249

NIO-CCURSE E]ECUTION ACCURACY

SGT 196! .O .%R 1325.0 SG3 425.0

RRT -.9Z38 RRF .9779 RI"F -.9354

2366.7 _3 -.1831 R13 .9642

SGI 2327,8 S_ 427.5 THA 146,76

ECC 1.1578
INJ 2 LONG

I0.97

207.74

352.20
187.30

3"36.93

168.22

ORBIT OETERNINATICN ACCURAC_

ST 575.0 SR 334.8 SS 594.6

CRT -.9736 CRS -.6789 CST 78246

LSA 845.2 NSA 291.6 SSA 16.9

ELl 662.0 EL2 66.4 ALF 150.12

LAUNCH 0ATE AUG 2 1970

HELIOCENTRIC CONIC

eL 151.83 LAL -.00

RP 107.61 LAP 1.10

RC 55.612 G_ 17.19
PLAN[TOCENTRIC CONIC

C3 9. 508 VHL 3.084

LNCH ATNTH LNCH TINE

90.0_ 7 13 0

90.00 18 20 20

IDO.00 8 32 44

100.00 19 43 16

II0.00 9 37 20
IIO.OO 20 55 IJ

FLIGHT TIME 130.00 ARRIVAL (]_TE (]EC 1O 1970

LOL 309.50 VL 26.625 GAL

LOP 95.27 VP 57.778 GAP

GP -34._2 ZAL 69.85 ZAP

0ISTANCE 540.655

1.80 AZL 88.04 HCA 145.95 S_A 127.69 ECC .19153 INC 1.9618 Vl 29,345

°6.36 AZP 91.63 TAL 172.35 TAP 318.31 RCA 103.23 APO 152.15 v2 35.214

43.61ETS 42.18 ZAE 1_7.88 ETE 305.95 ZAC 67.27 ETC 260.05 CLP -28.51

0LA -3.41RAL 241.82 RAO 6567.5 V[L 11.441PTH 1.98 VHP 5.588 0PA -54.07 RAP 232.52 ECC 1.1565

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1946.15 -12.28 25.16 92.01 115.72 7 45 26 1346.2 -8.72 18.29

4801.95 18.15 206.88 92.95 67.89 19 40 22 4201.9 15100 199.63

1688.90 o13.07 5.84 91.60 117,12 9 0 53 1088.9 -9.33 359.04

4534.43 18.97 186.84 92.59 66.46 20 58 51 3934.4 15.62 179.65

1486.71 -15.18 349.29 g0.40 121.00 10 2 6 886.7 -10.96 342.72

4509.39 21.14 168.66 91.49 62.49 22 7 0 3709.4 17.29 161.65

DIFFERENTIAL CORRI[CTIONS

TOE .0562 TRA -._ TC3 1._5 BAU .2540
ROE -.0269 RRA ,6136 RC3-1.6732 FAU .05633

FOE .3481 FRA 2.149_ FC3-5.1286 BSP 7766
_I3E .0623 ERA 1.1449 BC3 1.9983 FSP -1317

NIO-CCURSE EXECUTION ACCURACY

.f_T 1924.2 _ 1540.0 SG3 444.2

J_T -.9299 RRF ._53 RI"F -.9364

S_B 2464.6 1_3 -.1728 R13- .9716

SGI 2423.2 .%2 449.8 7HA 141.79

LAUNCH DATE AUG 2 1970

ORBIT 0ETERNINATION ACCURACY

ST _50.2 SR 347.6 SS 659.9

CRT -.9975 CRS -.8038 CST .7745

LSA 874.9 MSA 505.4 SSA 14.7

ELl 650.5 EL2 20.6 ALF 147.74

P_LIC_ENTRIC CONIC

RL 151.83 LAL -.00

RP 107.59 LAP 1.28

RC 57.469 GL 21.gO

PL41_ TCX:ENTRIC COLIC

C3 9.683 VHL 3.112

LNCH 4214TH LNCH TIIq_
.20.00 6 39 23

90.00 18 57 2

100.00 8 ! 21

100.00 20 17 46

110.(30 9 II 0

110,130 21 24 35

FLIGHT TIME |32.00 ARRIVAL OATE DEC 12 1970

OISTA_d[ 347.283

LCL 309.30 VL 26.677 GAL 1.69 AZI. B7.50 HCA 149.18 SMA 128.03 ECC .18809 IN(: 2.4949 Vl 29.345

L(_ _._0 VP 37.821 GAP -_.78 A_IP _Y_.14 TAL 172._ TAP 321.84 REA 103.95 APO 152.11 V2 35.222

GP -38.80 7AL 71.00 ZAP 48.30 ETS 41.49 ZA( 1_4.44 ETE 302.29 ZAC 63.05 ETC 259.69 CLP -31.40

DIFFE_IENTIAL CORR_CTION_

TOE .0050 TRA -.9_5 TC3 ._N$73 _ .27'00

.0663 RRA .7419 RC3oI.B4BO f_ .05_09

FOE .5475 FRA 2.2554 FC3-4.9236 _IP 71'11

BOE .0665 ERA 1.2184 8C3 2.0859 FSP -1_08

Ok_ 1.32 RAt. 242.21 RAO 6567.3 V_L 11.449 PTH 1.99 VHP _.535 OPA -58.14 RAP 250.10 ECC 1.1594

L-I TIME INJ LAT |NJ _ INJ RT A_C INJ A2MTH INJ TINE PO CST TIN |NJ 2 LAT IHJ 2 LONG

_066.63 -16.54 34.15 93.20 113.31 7 14 20 1496.6 -13.25 27.02

4658.64 14.27 19_.16 92.93 65.28 20 14 40 4058.6 10.82 191.18

1832.27 -17.35 14,33 92.83 114.73 8 31 53 1232.3 o13.87 7.27
4369,23 15.07 178.61 92.44 63.87 21 31 4 3798.2 11.43 171.71

1614.25 -19._0 356.6& 91,69 118.6_ 9 37 54 1014.2 -15.53 349.78

4189.03 17,19 161,55 91._ 59.99 2_ 34 24 3589.0 13.07 154.87
ORBIT OETERNINATION ACCURACY

ST 534.4 SR 429.1 SS 767.8

CRT -.9524 CRS -.9248 CST .7666
LSA 982.9 MSA 505.0 SSA 12.6

ELI 677.6 EL2 103.2 ALF 141.54

XIO'_J_il_ _.C, UTION ACCURACY
_T |87f,_ _ 1720.2 S_3 A54.5

_95.4 _ -.1587 R13 .9782

_G| _54S.7 S_ 460.1 _ 136.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0A TE AUG 2 1970 FLIGHT TIE 134.00 ARRIVAL 0ATE DEC 14 1970

HELIOCENTRIC CONIC 01STANCE 353.887

RL 151.83 LAL -.0(] LOL 309.30 VL 26.724 GAL 1.60 ATL 86.86 HCA 152.41 SNA 128.34 ECC .18505 INC 3.1398

RP 107.57 LAP X.45 LOP 101.74 VP 37.860 GAP -5.ZZ ATP 92.78 TAL 172.93 TAP 325.34 RCA 104.59 APO 152.09

RC 59.382 GL 27.25 GP -43.63 7AL 7Z.33 ZAP 53.33 ETS 40.6Z ZAE 130.48 ETE 298.54 ZAC 58.27 ETC 259.14

PLAN[TC_ENTRJC CONIC

C3 10.215 VHL 3.|96 0LA 6.66 RAL Z42.77 RAO 6567.4 EL 1|.472 PTH 1.99 VHP 5.371 OPA -62.59 RAP 226.31ECC 1.1681

LNCH AZNTH LNCH TINE L-I TIN[ ZNJ LAT |NJ LONG [NJ RT AE |NJ A2'NTH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG
90.00 6 1 30 2274.20 -20.97 45.29 95.59 109.48 6 39 24 1674.2 -18.12 37.78

90.OO 19 39 25 4502.35 9.64 189.01 93.66 63.24 20 34 27 3902.3 5.97 182.25

10(3.00 7 26 I 2001.60 -21,84 24.90 95.25 110.93 7 39 23 1401.6 -18.80 17.43

1(30.OO 213 57 35 4250.17 10.46 170.04 93.23 61.84 22 8 25 3650.2 6.61 163.36
110.OO 8 41 31 1763.29 -24.15 5.¢JD 94.18 114.96 9 10 57 1165.3 -20.58 358.57

110.00 21 58 34 4059.25 12.63 134.L_6 91.94 57.97 23 6 13 34§9,2 8.31 147.83

OIFF6RI[NTIAL CORRECTIONS NI0-COURS[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE -.0226 TRA -.9428 TC3 .8864 gAU .2_J4 SGT |793,9 SGR 2080.2 _3 451.2 ST 512.4 SR 582.9 SS 869.3

ROE .1818 RRA .8897 RC3-2.0049 FAU .05_W_4 RRT -.9_04 RRF .9936 RTF ".9328 CRT -.8699 CRS -.9764 CST .7436
F0[ .7303 FRA 2.2919 FC3-4.5437 BSP 83L_7 SCaB 2746.9 825 -.1344 R13 .9847 LSA 1122.9 HSA 311.4 SSA 9.8

8oE .1832 eRA 1.2963 BC3 2.|921 FSP -1321 ,%1 2699.8 _ 506.8 THA 130.46 ELI 750.9 EL2 196.2 ALF 130.77

Vl 29.345

V2 35.229
CLP -34.41

LAUNCH 0ATE AUG 2 1970 FL|C_T TINE 136.00 ARRIVAL (]ATE OEC 16 1970

I._LIC(ENTRIC CCNIC

RL 151.83 LAL -.(30
RP 107.35 LAP 1.62

RC 61.346 GL 33.18

PLANETOCENTRIC CONIC

C3 11.287 VHI. 3.360

LNO4 A2'NTH LN(H TINE
90.OO 3 16 58

90.00 _ 30 3

100.00 6 44 46

100o00 2J 44 55

110.OO 8 7

110.00 22 38 34

0IFFERIENTIAL CORRIECTIONS

TOll -.0472 TRA -.9188 TC3 .7376 Bl_J .5282
ROE .3422 RRA 1.0733 RC5-2.O46| FAU .04979

FOE .9136 FRA 2.2781 FC3-3.8188 8SP 8974

802 .3454 eRA 1.4145 BC3 2.1730 rSP "J289

OISTANCE 360.468

LOt, 309.30 VL 21_.764 GAL 1.52 AZI, 86.06 PICA 155.63 SNA 188.61EEC .18239 IN(: 3.9406 VJ 29.345

LOP 104.98 VP 37.895 GAP -4,67 A2'P 93.59 TAL 173.17 TAP 328.81 RCA 105.15 APO 152.07 V2 35.E35

GP -49.00 ZAL 73.87 ZAP _.63 ETS 39.50 2AE ]25.93 ETE 294.81 ZAC 52.94 ETC 258.30 CLP -37.48

OLA 12,57 RAL 245.54 RAD 6567.4 VEL 11.518 PTH 2.01 VHP 3.727 DPA -67.33 RAP 220.31 ECC 1.1858
L-] TINE |NJ I.AT |NJ _ INJ RT A,T_ _NJ A2_4TH |NJ Till[ PO CST TIN INJ 2 LAT ZNJ 2 LONG

2487.80 -23.12 59._ 99.58 |05.51 5 58 25 1887.8 -23.02 51.52

4329.41 4.20 I79.21 93.83 61.97 21 42 12 3729.4 .42 172.57

2204.60 -_.15 _8.44 99._0 105.06 7 21 31 1604.6 -23.81 30.41

4087.85 3.12 160.95 95.52 60,§1 22 33 3 3487.8 1.15 154.41

J945.40 -28.79 |7.84 96,37 J09.28 8 40 2 1345.4 -25.89 9.86

3919.81 7.49 146.74 93,.86 56.33 23 43 54 3319.8 3.04 140.48

NIO-CCURSE [_CUTION ACCURACY CRSIT OETERNINATION ACCURACY

S,GT J_Z.I St_ E400.5 .SG3 430.8 ST 488.5 SR 812.5 SS 972.Z

RRT -._F'd76 _ .9958 RTF -.9286 CRT -.8041 CRS -.9934 CST .7312

SG8 2951.E R_3 -.I092 RI3 .9899 LSA 1321.9 HSA 310.8 SSA 7.4

•_| 2884.1 ,_G2 5_3.1 THA 124.31 £L1 912.0 EL2 258.7 ALF 118.28

LAUNCH 0ATE AUG E 1970 FLIGHT TINE 138.00 ARRIVAL OA TE DEC 18 1970

HELI(XENTRIC CONIC 0ISTANCE 367.022

RL 151.83 LAL -.00 LOL 309.30 VL 26.800 GAL 1.45 AFL 85.03 HCA 158.85 SNA I28.85 ECC .18008 INC 4.9692 Vl _9.345

RP 107.53 LAP 1.79 LOP 108.22 VP 37.923 GAP -4.14 AZP 94.64 TAL 173.37 TAP 332.22 RCA 105.64 APO 152.05 V2 35.240

RC 63.355 GL 39.62 GP -54.90 7AL 75.62 7AP 64.07 ETS 38.01 ZAE 120.76 ETE 291.22 ZAC 47.11ETC 257.06 CLP -40.51

PLAN_T(_ENTRIC CONIC

C3 13.243 VHL 3.639 OLA

LNO.'I AZNTH LN_H TINE L-I TIM[ INJ LAT INJ LONG INJ RT AS( INJ A_qTH INJ TIME

9(].00 4 Z0 LP_ 2755.44 -28.00 78.38 105.54 94.43 5 6 18

9(].OO 21 34 24 4129.49 -2.24 168.03 99._ 61.76 22 43 14

100.00 5-53 20 2455.69 -29.31 56.39 105.40 96.15 6 34 15

1(30.OO 22 44 8 3904.48 -1.08 150.87 99.32 60.13 23 49 13

110.00 7 26 45 2163.39 -32.66 33.61 104.82 I00.71 8 2 49

II0.00 23 27 12 3769.54 1.79 138.84 97.53 55.86 24 30 2

OIFFERgNTIAL CORRECTIONS NI0-C_UR_E E_ECUTION ACOJ_ACY

TOE o.0626 TRA -.8933 TC3 .5454 8AU .3331 SGT 1542.4 _ 2743.3 363 391.8

RO_ .5648 RRA 1.3109 RC3-1.9298 FAU .04331 RRT -.9195 RRF .9971 RTF -.9_2

FOE 1.O736 FRA 2.E007 FC3-2.8446 8SP 9(o85 S(_ 3147.1R_3 -.0839 R13 .9937

8OE .5682 eRA 1.3863 6(:3 2.0034 FSP -1191 SGI 3101.1 $G2 536.4 THA 118.26

18.96 RAL 244.51RA0 6367.5 VEL 11.605 PTH 2.03 VHP 6.052 0PA -72.14 RAP 210.38 ECC 1.2180

PO CST TIN INJ 2 LAT INJ 2 LONG

2155.4 -27.09 70.03

3529.5 -5.99 161.38

1855.7 -28.15 47.78

3304.5 -5.05 144.33

1363.4 -30.84 24.87

3169.5 -2.70 132.64

CRSIT OETERNINATION ACCURACY
ST 437.1 SR 1105.0 SS 1054.7

CRT -.7528 CRS -.9983 CST .7133

LSA 1564.8 NSA 306.0 SSA 5.5

ELI 1161.0 EL2 286.4 ALF 108.46

LAUNCH OATE AUG 2 1970 FLI_T TINE 140.00 ARRIVAL 0ATE OEC 20 1970

HELIOCENTRIC CONIC DISTANCE 373.547

RL 151.83 LAL -.00 LOL 309.30 VL 26.830 GAL 1.40 AZL 85.65 PICA 162.06 5NA 129.05 ECC .17811 INC 6.3477 Vl 29.345
RP 107.52 LAP 1.95 LOP 111.47 VP 37.931 GAP -3.63 ATP 96.04 TAL 173,51 TAP 335.58 RCA 106.06 APO 152.04 v2 35.245

RC 65.403 GL 46.37 GP -61.26 7AL 77.59 ZAP 69.50 [TS _.15 7A_ 114.96 ET[ 287.86 ZAC 40.83 ETC 255.24 CLP -43.25

PLANETOCENTRZC CONIC

C3 16.786 VHL 4.097 OLA 25._4 RAL 245.68 RA0 6567.7 V[L 11.755 PTH _.07 VHP 6.624 0PA -76.45 RAP 192.83 ECC 1.2763

LNCH ATNTH LNCH TZNE L-; T_NE INJ LAT _NJ _ INJ RT ASC INJ A2_4TH INJ TIME PO CST T_M INJ 2 LAT _NJ 2 LONG

90.00 2 31 53 _ 3140.03 -26.85 106.51 IIE.89 80.39 3 44 |_ 2540.1 -27.86 97.99

90.00 23 12 16 ]850.76 -10.99 152.25 107.53 63.74 24 16 26 5250.8 -14.43 145.26

100.00 4 38 36 2796.04 -29.13 81.57 113.27 82.98 5 25 12 2196.0 -29.80 72.83

IOO.OO 0 12 10 _70.01 -8.92 137.88 106.44 61.55 I 13 20 _O70.0 -12.68 131.10

llO;OO 6 33 17 2437.2"d -_4.15 54.77 113.72 88.32 7 13 54 1837.2 -34.00 45.53

110.0G 0 33 58 3_01.59 -4.63 130.07 103.81 56.09 I 34 0 3001.6 -9.05 123.77

0IFFERI[NTIAL CORRECTIONS NI0-CCUR_IE E_ECUTION ACCURACY CR_IT 0ETERHINATION ACCURACY

T0[ -.0583 TRA -.8646 TC5 .3441 _AU .3754 SGT 1372,9 _ _92,0 SG3 335.6 ST 410.6 SR 1436.2 SS 1094.3

ROE .8750 RRA 1.6135 RC3-1.6369 FAU .05_106 RRT -.g033 RRF .9981 RI"F -.90SO CRT -.6821 CRS -.9996 CST .6623

FOE 1.1837 FRA 2.0542 FC3-1.8082 _SP 10445 S_ 3_83.1R_3 -.0595 R15 .9964 LSA 1827.1NSA _O0.3 SSA 4.1

8OE .8769 eRA 1.8306 Be3 1.6727 FSP -1035 S_J 5338.9 ,S_2 545.3 THA 112.49 EL1 1464.4 EL2 294.5 ALF IOI.51
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 1970)

LAUNCH [}ATE AUG 2 1970 FLIGHT TIE 142.00

HELIOCENTRIC CONIC

RL 151.93 LAL -.00

RP 107.51 LAP 2.11

RC 67.486 GL 53.12

PLANETE_ENTRIC CONIC

C3 23.495 VHL 4.847

LN04 AZNTH LNCH TINE

73.74 22 59 24

106.26 3 15 12

73.74 L:_ 59 24

106.26 3 15 12

llO.O0 5 4 1

II0.00 2 13 42

OIFFERENTIAL CCRIRIECTIONS

TOE -.0231 TRA -.8374

ROE 1.3186 RRA 2.0208

F0K 1.2284 FRA 1.8527

80E 1.3188 BRA 2.1874

LOt. 309.30 VL 26.856 GAL

LOP 114.71 VP 37.973 GAP

GP -68.04 7AL 79.72 2AP

ARRIVAL OATE OEC 22 1970

DISTANCE 380.035

1.37 ATL 81.70 H(A 165.26 5MA 129.22 ECC .17646 INC 8.5037 Vl 29.345

-3.13 A?P 98.03 T4L 173.60 TAP 338.87 RCA 106.42 APO 152.03 V2 35.249

74.69 £TS 33.98 ZAE 108.53 ETE 284.96 7AC 34.21ETC 252.53 CLP -45.06

DLA 52.32 RAL 247.00 RAO 6568.0 ViE:L 12.036 PTH 2.15 VHP 7.589 0PA -78.94 RAP 162.59 £CC 1.3867

L-I TINE INJ LAT INJ LONG INJ RT AE INJ A2_ATH INJ TIE PO CST TIN INJ 2 LAT INJ 2 LONG

3978.39 -21.16 166.70 119.29 64.99 24 5 43 3378.4 -24.35 159.16

3172.14 -21.14 106.93 119.29 64.97 4 8 4 2572.1 -24.34 90.39

3978.39 -21.16 166.70 119.29 64.99 24 5 43 3378.4 -24.35 159.16

3172.14 -21.14 106.93 119.29 64.97 4 8 4 2572.1 -24.34 99.59
2836.08 -29.23 84.62 122.86 71.44 5 51 17 2236.1 -31.48 76.14

3362.45 -13.49 II7.L:_ 114.96 58.29 3 9 44 2762.4 -17.59 110.51

NIO-CCURS[ EXECUTION ACCURACY CRBIT OETERNINATION ACCURACY

TC3 .1716 6AU ,3796 SGT 1183.3 _ 3429.7 SG3 268.1 ST 352.5 SR 1774.7 55 1080.1

RC3-1.1963 FAU .02510 RRT -.8737 RRF .9986 RTI r -.8780 CRT -.5445 CRS-I.O000 CST .5389

FC3 -.9250 6SP 11192 SGe 3628.1 R23 -.0_50 RI3 .9981 LSA 2086.5 NSA 294.8 SSA 3.0

6C3 1._085 FSP -837 $61 3586.1SG2 550.6 THA 107.19 ELI 1785.3 EL2 293.9 ALF 96.34

LAUNCH DATE /LUG 2 1970 FLIGHT TINE 144.00 ARRIVAL DATE DEC 24 19713

0ISTANCE 386.474

LOt. 309.30 VL 26.878 GAL 1.35 42_. 78,69 HCA 168.44 5NA 129.37 £CC .17511 INC11.3105
LOP 117.96 VP 37.992 GAP -2.63 A?P 101,09 TAL 173.62 TAP 342.05 RCA 106.72 APO 152.03

GP -75.24 2AL 61.94 ZAP 79.40 ETS 32.27 2AE 101.39 ETE 283.22 2AC 27.31ETC 248.47

OLA _k_.55 RAL 248.25 RAO 6fl_.§ VEL 12.604 PTH 2.29 VHP 9.247 0PA -77.77 RAP 126.12 EEC 1.6169

L-I T|NE INJ LAT INJ _ INJ RT A,_C INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LCe_G

4285.84 -20.68 190.74 129.99 56.71 23 12 29 3685.8 -24.91 183.79

_096.09 -20.67 100.80 129.98 56.70 5 15 10 2498.1 -24.90 93.85

4285.84 -20.68 190.74 129.99 56.71 23 12 29 _85.8 -24.91 183.79

3098.09 -20.67 100.80 129.98 56.70 5 15 10 2498.1 -24.90 93.85
4285.84 -_.68 190.74 129.99 56.71 23 12 29 3685.8 -24.91 183.79

3098.09 -20.67 100.80 129.96 56.70 5 15 10 2498.1 -24.90 93.85
CRSIT OETERNINATION ACCURACY

ST 303.0 SR 2081.2 SS 1017.5

CRT -.2919 CRS -.9999 CST .3015

LSA 2318.4 NSA 289.6 5SA 2.5

ELI 2083.2 EL2 289.6 ALF 92.48

HELIOCENTRIC CONIC

RL 151.83 LAL -.00

RP 107.50 LAP 2.25

RC 69.6(30 GL 59.40

PLANETOCENTRIC CON|C

C3 37.484 VHL 6.1L_Z
LNCH A2_4TH LNCH TIMIE

62.66 _ 1 3

117.34 4 23 32

62.66 22 1 3

117.34 4 23 32

62.66 22 I 3

117.34 4 23 32

DIFFERENTIAL CORRECTIONS

TOE .0548 TRA -.8319 TC3 .0612 BAU .3461

ROE 1.9865 RRA 2.6053 RC3 -.6879 FAU ,01460

FOE 1.L_)94 FRA 1.6161 FC3 -.3371 8SP J|g0?

80E 1.9873 BRA 2.7349 6C3 .6906 F,_ ° -_5

Vl 29.345

v2 35.253

CLP -43.78

NIO-COI_SE EXECUTION ACCURACY

SGT 999.7 E_q 3726.4 ,$G3 197.8

I_T -.8Z46 I_ r .9989 RTF -.8349

3838.2 _5 -.0127 R13 .9990

SG| _8|8.5 862 551.9 THA 102.74

LAUNCH OAT[ AUG Z 1970 FLIGHT TIM[ 146.00 ARRIVAL 0ATE DEC 26 1970

HELIOCENTRIC CCNIC

RL 151.83 LAL -.00

RP 107.49 LAP 2.39

RE 71.740 GL 64.37

PLAN[TOCENTRIC CONIC

C3 71.975 VHL 8.484

LN(J_ AZNTH LNCH TINE

55.32 21 31 12

124.68 4 58 22

55.32 21 31 12

124.68 4 58 22

55.32 21 31 12

124.68 4 58

0ISTANCE 392.831

LOL 309.30 VL 26.895 GAL 1.56 AZL 73.47 HCA 171.56 SMA 129.49 ECC .17A06 INC16.5273 Vl 29.3A5

LOP 121._0 VP 38.006 GAP -2.20 AZP 106,36 TAL 173.53 TAP 345.09 RCA 106.95 APO 152,__03 y2 35.255

GP -82.63 7AL 84.16 ZAP 83.40 ETS 36.21ZA£ 93.15 ETE 287.73 ZAC 20.25 ETC 244.65 ELP -26.45

DLA 43.62 RAL 248.87 RA0 6569.4 VEL 13.904 PTH 2.54 VHP 12.320 0PA -72.91 RAP 99.09 ECC 2.1845

L-I T|NE INJ LAT INJ LONG |NJ RT A_K: INJ ATNTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

4536.79 -16.00 208.56 141.37 48.86 22 46 49 3936.8 -21.16 202.52

3169.18 -15.99 103.15 141.]6 48.85 5 51 11 2569.2 -21.15 97.11

4536.79 -16.00 Z08.56 141.37 48.86 22 46 49 3936.8 -21.16 202.52

3169.18 -15.99 103.15 141.36 48.85 5 51 II 2569.2 -21.1fl 97.11

4536.79 -16.00 Z08.§6 141.37 48.86 22 46 49 3936.8 -21.16 202.52

3169.18 -15.99 103.15 141._6 48.85 5 51 II 2569.2 -21.15 97.11

DIFFERENTIAL CORRECTIONS

TOE -.0059 TRA-I.0899 TC3 .0176 BAU .2096

ROE 3.1347 RRA 3.5169 RC3 -.2173 FAU .00406

FOE 1.1781FRA 1.4401FC3 -.0488 BSP 12485

BOE 3.1347 8RA 3.6819 6C3 .2180 FSP -431

NIO-COUR,_ EXECUTION ACCURACY ORBIT DETEI_4INATION ACCURACY

SGT 1017.3 ,%R 39"22.1 SG3 135.1 ST ."05.1 SR 2334.7 SS 949._

RRT -.84|0 RRF .9984 RTg -.8624 CRT -.4334 CR5 -.9994 CST .4635

566 4051.8 R23 .0122 R13 .9992 LSA 2523.7 NSA 275.5 SSA 1.8
SGI 4016.0 SG2 537.4 THA 102.53 ELI 2338.5 EL2 274.5 ALF 93.29

LAUNCH 0ATE AUG 2 1970 FLIGHT TINE 148.00

HELIOCENTRIC CONIC

RL 151.83 LAL -.00

RP IO7.48 LAP 2.53

RC 73.903 GL 65.g0

PLAN[T(_ENTR|C CONIC

C3 185.908 VHL 13.635

LN(J4 A_MTH LNCH TINE

52.48 21 13 38

127.52 5 2 32

52.A8 21 13 38

127.52 5 2 32

52.48 21 13 38

127.52 fl 2

O|FFERENTIAL CORRECTIONS
TOE-2.7697 TRA-I.L_087

ROE-4.8382 A'RA-fl.5552
FOE 1.2918 FRA 1.4480

_OE 5.5749 _RA 5.6852

CISTANCE 399.000

LCL _09.30 VL 26.909 GAL 1.41AZL 62.44 PICA

LOP 124.45 VP 38.018 GAP -1.80 AZP 117.45 TAL

GP -82.32 ZAL 86.27 ?AP 86.49 ETS 167.69 2AE

TC3 -.0366 BAU .3204

RC3 -.1158 FAU-.O0909

FC3:0423 _3P 12646
6C3 .1289 FSP °283

ARRIVAL 0ATE OEC 28 1970

174.54 5MA 129.58 ECC .17334 INC27.5600 Vl 29.3A5

173.24 TAP 347,78 RCA 107.12 APO 152.05 V2 35.257

82.27 ETE 60.26 7AC 14.36 ETC 348.56 CLP 62.70

OLA 45.72 RAL 247.19 RAD 6571.0 VEL 17.526 PTH 2.97 VHP 19.011 0PA -64.46 RAP 79.94 ECC A.0596

L-I TINE |NJ IJ_T |NJ L(_G INJ RT A_K: INJ A214TH INJ TINE PO CST TIN INJ 2 LAT [NJ 2 LONG
4755.95 -7.55 2_0.46 !49.78 44.77 2_ 32 54 4155.9 -13.18 215.10

3331.42 -7.53 109.83 149.77 44.77 5 58 3 2731.4 -13.16 104.47

4755.95 -7.55 120.46 149.78 44.77 22 32 54 4155.9 -13.18 215.10

3331.42 -7.53 109.83 149.77 44.77 5 58 3 2731.4 -13.16 104.47

4755.93 -7.35 LPZ0.46 149.78 44.77 Z2 32 54 4155.9 -13.18 215.10

3331.42 -7.53 109.83 149,77 44.77 5 58 3 2731.4 -13.16 104.47

NIO-CCUR_ [_[CUTION ACCURACY CR_IT 0[TERNINATION ACCURACY
SGT 1381.2 St_ _5.8 SG3 89.3 ST 1184.2 SR L_67.1 SS 989.7

RRT .8940 RRF -.9994 RTF -.8995 CRT .9630 CRS l.O000 CST .9655

SGe 4161.7 _3 -.0326 R13 -.9990 LSA 2727.3 HSA 288.1 SSA 1 .5
_1 4119.6 SG2 589.8 THA 72.16 ELI 2541.8 EL2 284.7 ALF 62.93

789



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5 1970)

LAUNCH CATE AUG 2 1970 FLIGHT TINE 150.00 ARRIVAL DATE OEC 30 1970

HELIOCENTRIC CONIC DISTANCE 404.46]

RL 151.83 LAL -.DO LOt. 3O9.30 VL 26.919 GAL 1.60 AZL 31.09 HCA 176.91 SNA I29.65 ECC

RP ID7.48 LAP 2.65 LOP 127.70 VP 38.026 GAP -1.59 42P 148.88 TAL 172.31 TAP 349.22 RCA

RC 76.O87 6L 56.11 6P -63.11 ZAL 87.98 ZAP 88.40 ETS 182.87 ZAE 62.28 ETE 74.70 ZAC
PLANE TOCENTRIC CONIC

C3 770.713 VHL 27.762 CLA

LNCH AFMTH LNCH TIE Col TINE INJ LAT

64.12 21 31 15 4764.50 -.31 214.00 148.58 52.38 22 50 40

115.88 3 39 16 3618.70 -.29 128.31 148.57 52.38 4 39 35

64.12 21 51 15 4764.50 -.31 214.80 148.58 52.38 22 50 40

115.88 3 39 16 3618.70 -.29 128.31 148.57 52.38 4 39 35

64.12 21 31 15 4764.50 -.31 214.80 148.58 52.58 22 50 40

115.88 3 39 16 3618.70 -.29 128.31 148.57 52.38 4 39 35

OZFFERENTIAL CCRR1ECTIONS MI0-COUREdE EXECUTION ACCURACY

TOE-4.75OI TRA-1.2073 TC3 -.0906 BAU 2.8353 S6T 1145.9 S6R 3715.2 $63 65.9

ROE-9.9480 RR-10.5138 Re3 -.2598 FAU-.04900 RRT .8457 RRF -.9998 RTF -.8380

FOE 1.9777 FRA 2.1758 FC3 .0550 6SP 11713 _ _887,9 R23 -.0552 R13 -.9983

BOEII .O239 _A10.5829 BE3 .2752 FSP -207 SG! 3842.7 ._,2 591.2 THA 75.02

.17320 INC58.9134 v! 29.345

107.20 APO 152.1! V2 35.258

22.61ETC 305.40 CLP 86.47

37.62 RAL 238.96 RA0 6572.8 VEL 29.866 PTH 3.45 VHP 37.277 0PA -46.65 RAP 62.01 ECC13.6840

INJ LONG INJ RT ASC |NJ A2'NTH INJ TINE PO CST TIM [NJ 2 LAT INJ 2 LONG

4164.5 -5.18 208.86

3018.7 -5.16 122.37

4164.5 -5.18 208.86

3018.7 -5.16 122.37

4164.5 -5.18 208.86

3018.7 -5.16 122.37

ORBIT 0ETERHINATION ACCURACY

ST 985.0 SR 2211.9 SS 1424.5

CRT .9597 CRS .9999 CST .9557

LSA 2796.8 MSA 264.5 SSA 1.2

ELI 2408.0 EL2 254.2 ALF 66.58

LACR_H OATE AUG 2 1970 FLIGHT TINE 152.00 ARRIVAL CATE JAN I 197!

HELIOCENTRIC CONIC 0ISTANCE 414.364

RL 151.83 LAL -.00 LOt. _O9._0 VL 26._7 GAL .99 AlL 149.20 h_A 183.22 5MA 129.70 ECC .17140 INC59.1959 VI 29.345

RP 107.48 LAP 2.77_LOP 130.95 VP 38.032 GAP -.23 AZP 30.84 TAL 175,21 TAP 558.43 RCA 107.47 APO 151.93 V2 35.259
RC 78.289 GL -56.04 GP 65.38 ?AL 68.58 ZAP 89.75. ETS 186.65 ZAE 68.70 ETE 291.37 2AC 145.95 £TC 294.30 CLP 89.41

PLANETOCENTRIC CONIC

C3 777.243 VHL 27.879 0LA -65.40 RAL 181.63 RAO 6572.8 _EL 29.976 PTH 3.45 VHP 35.161 OPA 67.18

LNCH AZNTH LNCH TIME L-I TINE INJ L_T INJ LONG INJ RT ASC INJ A2NTH INJ TINE

28.22 3 44 27 1408.21 .41 74.92 91.43 155.40 4 24 36
151.78 13 48 37 687.90 .42 2gO.67 91.45 155.40 14 0 5

28.22 3 44 27 2408.21 .41 74._Y'Z 91.43 155.40 4 24 36
151.78 13 48 37 687.90 .42 290.67 91.45 155.40 14 0 5

28.22 3 44 27 2408.21 .41 74.92 91.43 155.40 4 24 36

151.78 13 48 37 687.90 .42 290.67 91.45 155.40 14 0 5

01FFERENTIAL CORRECTIONS MIO-COURSIE EXECUTION ACCURACY

TOE 7.0196 TRA 1.9561 TC3 -.1315 BAU 3.0439 SGT 1884.4 ._ 3551.2 SG3 69.9

R0-15.2830 RRA-1.5889 RC3 .2618 FAU-.04986 RRT -.9502 RRF .9994 RTF -.9550

FOE-3.SJ14 FRA -.3940 FC3 .0555 BSP 11818 _ 4020.2 R23 -.0502 R13 .9983

60E16.8180 8R4 2.5201 8(3 .2929 FSP -208 5G1 3986.0 SG2 523.3 THA 117.27

RAP 342.14 ECC13.7914
PO CST TIN INJ 2 L4T INJ 2 LONG

1808.2 7.68 71.99

87.9 7.69 287.74

1808.2 7.68 71.99

87.9 7.69 287.74

1808.2 7.68 71.99

87.9 7,69 287,74

ORBIT 0ETERMINATION ACCURACY

ST 1471.6 SR 3150.0 SS 2199.6

CRT -.9924 CRS-I.0000 CST .9931

LSA 4110.8 MSA 167.O SSA 2.1

ELI 3472.9 EL2 164.3 ALF 114.93

LAUNCH OATE AUG 2 1970 FLIGHT TIN_ 154.00 ARRIVAL CATE JAN 3 !971

HELIOCENTRIC CONIC

RL 151.83 LAL -,00

RP 107.48 LAP 2.87

RC 80.507 GL -65.63

PLAN[TOCENTRIC CONIC

C3 224.156 VHL 14.972

LNCH ATMTH LNCH TINE
19.70 2 II 8

160.30 12 52 20

19.70 2 II 8

160.30 12 52 20

19.70 2 II 8

l roo.3o 12 52 20

01STANCE 419.888

LC_,. 309.30 VL 26.931 GAL 1.19 4ZL 12_.43 HCA 185.68 $144

LOP 134.Z0 VP 38.034 GAP -.01 A?P 59.69 TAL 174.25 TAP

GP 84.23 7AL 87.00 ZAP 89.94 ETS 201.24 2AE 87.05 ETE

129.73 ECC .17153 INC30.4315 Vl 29.345

359.93 RCA 107.48 APO 15!.98 vZ 35.258

303.28 7AC 162.75 ETC 324.84 CLP 89.39

OLA -72.73 RAL 162.87 RAO 6571.3 VEL 18.587 PTH 3.05 VHP 18.240 OPA 68.49 RAP 290.75 ECC 4.6890

L-I TII_ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TII4E PO CST TIM INJ 2 LAT INJ 2 LONG

2312.82 8.22 77.58 70._9 162.5_ 2 49 41 1712.8 15.84 75.51

5831.74 8.23 262.16 70.31 162.55 14 29 32 5231.7 15.85 260.09

2312.82 8.22 77.58 70.29 162.55 2 49 41 1712.8 15.84 75.51

5831.74 8.23 262.16 70.31 162.55 14 29 32 5231.7 15.85 260.09

2312.82 8.22 77.58 70.29 162.55 2 49 41 1712.8 15.84 75.51

5831.74 8.23 262.16 70.31 162.55 14 29 32 5231.7 15.85 260.09
ORBIT 0ETERNINATION ACCURACY

ST 2447.6 SR 2654.1 SS 1519.6

CRT -.9981CRS-J.O000 CST .9986
LSA 3915.5 MSA 113.6 SSA 1.9

ELI 3608.7 EL2 110.5 ALF 132.68

OIFFEMENTIAL CORRECTIONS

T0E 6.1840 TRA 1.6145 TC3 -.t059 B4u .5502

ROE-6.8018 RRA-1.3402 RC3 .15OO FAU-.OO979
FOE-2.4663 FRA -.5099 FC3 .0378 6SP 14166

80E 9.1927 8RA 2.0983 BC3 .1836 FSP -317

MID-COURSE EXECUTION ACCURACY

S_T 3167.7 S6R 3156.4 $63 99.9

RRT -.9901 RRF .9988 RTF -.9937
4471.9 R'Z3 -.0363 R13 .9987

5GI 4460.8 ,_2 314.9 THA 135.10

LAUNCH OATE AUG 2 1970 FLIGHT TINE 156.00 ARRIVAL OATE JAN 5 1971

HIELIOCENTRIC CONIC

RL 151.83 LAL -.00

RP IO7.48 LAP 2.97
RC 82.739 GL -65.88

PLANETOCENTRIC CONIC

C3 102.813 VHL 10.140

LNO4 AZMTH LNCH TINE

17.72 2 12 51

162.28 13 2 14
17.72 2 12 51

162.28 13 2 14

17.72 2 12 51

162.28 13 2 14

0ISTANCE 425.990

LQ. 309.30 VL 26.932 GAL 1.29 A2'L 110.I0 HCA 188.67 5HA 129.74 ECC .17166

LOP 137.45 VP 36.034 GAP .36 A2'P 70.11 TAL 173.77 TAP 2.44 RCA 107.47

GP 85.73 7AL 85.30 ZAP 91.01 ETS 321.92 7AE 96.68 ETE 62.61 7AC 168.77

OLA -74.46 RAL 164.33 RAO 6570.0 VEL 14.972 PTH 2.70 VHP 11.942 OPA 63.39

L-! TIME ZNJ LAT INJ LCI_ ]NJ RT ASC INJ A2_ATH |NJ TIME PO CST TIN

2177.63 17.42 76.74 69.31 163.69 2 49 9 1577.6
5688.06 17.43 259.30 69.34 163.69 14 37 2 5088.1

2177.63 17.42 76.74 69.31 163.69 2 49 9 1577.6

5688.06 17.43 259._O 69.34 163.69 14 37 2 5088,1

2177.63 17.42 76.74 69.31 163.69 2 49 9 1577.6

5688.06 17.43 259.30 69.34 163.69 14 37 2 5088.1
OIFFERENTIAL CORRECTIONS

TOE 4.5681 TRA .3500 TC3 -.0120 B4U .0754

ROE 4.6706 RRA 1.2327 RE3 .0536 FAU .00519

FOE-2.6167 FRA -.4546 FC3 -.0437 BSP 14381

BOE 6.3332 8RA 1.2814 BC3 .0549 FSP -480

INC20.1032 Vl 29.345

APO 152.01 V2 35.257

ETC 115.06 CLP-103.73

RAP 269.44 ECC 2.6920

INJ 2 LAT INJ 2 LONG

25.08 74.68

25.09 257.25

25.08 74.68

25.09 257.25

25.08 74.68

25.09 257.25

ORBIT DETERMINATION ACCURACY

ST 2590.8 SR 2752.1 SS 1554.2

CRT .9797 CR$ .9955 CST .9943

LSA 4069.0 MSA 380.0 SSA 1.8

ELI 3760.5 EL2 380.0 ALF 46.76

MI0-COL_SE EXECUTION ACCURACY

,SGT 2684.9 ,TK,R 3706.3 SG3 152.5

RRT .8772 RRF -.9794 RTF -.9546

4576.6 R23 .0344 R13 -.9988
S(,1 4448.8 SG2 1073.8 THA 55.25



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE AUG 2 1970 FLTGHT TINE 158.(_ ARRIVAL DATE JAN 7 ]971

HELICX:ENTRIC CONIC

RL 151.83 LAL -.00 LOt. 309.30 VL 26.931 GAL

RP 107.49 LAP 3.06 LOP 140.70 VP 38.031 GAP

RC 84.985 GL -63.75 GP 78.38 ZAL 83.62 ZAP

PLANE TOCENTRIC CONIC

C3 61.367 VHL 7.834

LNCH ATNTH LNCH TINE

17.36 2 49 12

162.64 13 40 4

17.36 2 49 12
162.64 13 40 4

17.36 2 49 12

162.64 13 40 4

DIFFER1ENTIAL CORRECTIONS

TOE .1145 TRA -.3475 T(3 -.|505 BAU .2857

ROE 5.5544 RRA .6757 RC3 .3140 FAU .01732

FOE-3.2346 FRA -.3609 FC3 -.2443 BSP |4534

BOE 5.5556 BRA .7598 BC3 .3482 FSP -7U7

CISTANCE 432.223

1.37 A?L 105.13 HCA 191.80 SNA 129.73 ECC .1719a INC15.1267 vJ 29.345

.76 A?P 75.18 TAL 173.37 TAP 5.17 RCA 107.42 APO 152.04 V2 35.255

92.96 ETS 359.17 7AE 103.51ETE 99.18 7AC 168.48ETC 186.59 C_P-104.86

CLA °74.77 RAL 173.63 RA0 6569.1 VEL 13.518 PTH 2.47 VHP 8.964 DPA 58.40 RAP 258.26 E_C 2.0099
LoI TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2060.40 25.15 75.07 76.27 163.14 3 23 32 1460.4 32.78 72.74
5569.38 25.16 257.28 76.30 163.13 15 12 53 4969.4 32.79 254.94

2060.40 25.I5 75.07 76.27 163.I4 3 23 32 1460.4 32.78 72.74

5569.38 25.I6 257._ 76.30 J63.13 15 12 53 4969.4 32.79 254.94
2060.40 25.I5 75.07 76.27 I63.I4 3 23 32 1460.4 32.78 72.74

5569.38 25.16 257.28 76.30 163.I3 15 12 53 4969.4 32.79 254.94

NI0-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 999.6 S_R 4504.2 SG3 L_4.5 ST 302.2 SR" 4101.6 SS 1847.O
RRT -.3547 RRF -.9988 R1T .3329 CRT .1422 CRS .9999 CST .1534

S_B 4613.8 R23 .0_J8 RI3 -.9962 LSA 4498.5 NSA 299.7 SSA 2.5

SGI 4518.8 S_ 931.6 THA 94.70 ELl 4101.8 EL2 299.2 ALF 89.40

LAUNCH 0ATE AUG 2 1970 FLIG_4T T|NE 160.00 ARRIVAL DATE JAN 9 1971

PR[LICCENTRIC CCNIC DISTANCE 438.492

RL 151.83 LAL -.00 LQ. 309.30 VL _D6.927 GAL 1.46 AZL |02.23 hICA I94.98 SMA 129.70 ECC .17239 INC12.2262 vl 29.345

RP 107.50 LAP 3.14 LOP I43.95 VP _.026 GAP I.J7 AZP 7B.|B TAL 172.96 TAP 7.94 RCA 107.34 APO 152,06 V2 35.253

RC 87.241GL -60.9"Z GP 72.09 7AL 81.97 ZAP 95.66 ETS 8.49 FAir. 108.98 ETE 108.52 ?AC 164.83 ETC 215.17 CLP-J08.72

PLANETOCENTRIC CONIC

C3 42.547 VHL 6.523 0LA -74.18 RAt. J84.63 RAO 6fl_.6 Vl[L |2.803 PTH 2.33 VHP 7.299 DPA 53.76 RAP 250.64 ECC 1.7002
LNCH A2'NTH LNCH TIME L-I TINE INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

18.04 3 34 30 1968.08 30.96 72.66 84.83 161.46 4 7 18 I368.1 38.51 69.84

161.96 14 22 _ 5479.83 30.97 255.55 84.85 161.46 I5 53 52 4879.8 38.51 252.73

18.O4 3 34 30 1968,08 30.96 72.66 84.83 161.46 4 7 18 1368.1 38.51 69.84

161.96 14 _ 32 5479.83 30.97 255.55 84.85 161.46 15 53 52 4879.8 38.51 252.73

18.04 3 34 30 1968.08 30.96 72.66 84.83 161.46 4 7 18 1368.1 38.51 69.8A

161.96 14 22 32 5479.83 30.97 255.55 84.85 |61.46 15 53 52 4879.8 38.51 252.73

DIFFERENTIAL CORRECTIONS MIO-CCURSE EXECUTION ACCURAC_ ORBIT OETERt41NATION ACCURACY

TOE-1.1647 TRA -.3II2 TC3 -._8 BAU .3_C_ SGT 1516.0 _ 4371.2 S¢,3 309.6 ST 1066.4 SR 4216.0 SS 2165.3

ROE 4.7992 RRA .2874 RC3 .5702 FAU .02945 RRT -.8453 R_" -.9987 RTF' .8451 CRT -.97§9 CRS 1.0000 CST -.9747

F02o3.9017 FRA -.2|57 FC3 -.5992 BSP 14677 _ 4626.6 1_3 .0495 RJ3 -.9974 LSA 4852.7 HSA 228.7 SSA 3.A

80E 4.9287 BRA .4236 BC3 .6856 FSP -977 SGI 4561.O SG2 776.4 THA I06.84 EL1 4342.9 EL2 226.1 ALF 103.90

LAUNCH DATE AUG 2 1970 FLIGHT TINE 162.00 ARRIVAL DATE JAN 11 1971

HELIOCENTRIC CONIC 0ISTANCE 444.767

RL 151.83 LAL -.OO LOL 309.30 VL 26.921 GAL 1.56 A?L 100.33 HCA 198.18 SIAA 129.66 gCC .17301 INC10.3258 Vl 29.345

RP IO7.51 LAP 3.21 LOP 147.20 VP 38.019 GAP 1.57 ATP 80.I8 TAL 172.53 TAP 10.71 RCA 107.23 APO 152.10 VZ 35,249

RE 89.506 GL -57.91GP 66.37 ?AL 80.33 ZAP 98.97 ETS 14.25 ?AE 113.53 ETE 115.07 ZAC 160.20 ETC 229.31 CLP-112.88

PLAN[TOCENTRIC CONIC

C3 32.413 VNL 5.693 0LA -72.94 RAL 194.8! RA0 6568.3 V[L 12.401 PTH 2.24 VNP 6.277 DPA 49.34 RAP 24A.77 ECC 1.5334

LNCH AZNTH LNCH TINE L-I TINE INJ LAT INJ LONG |NJ RT ASC INJ AZll4TH INJ TII4E PO CST TIM INJ 2 LAT INJ 2 LONG

19.47 4 18 1 1896.36 35.12 69.55 92.33 158.98 4 49 38 J296.4 42.53 66.08
160.53 15 0 13 5414.PI3 35.13 253.98 92.35 158.98 16 30 27 4814.2 42.54 250.42

19.47 4 18 1 1896.36 35,12 69,55 92.33 158.98 4 49 38 1296.4 42.53 66.08

160.53 15 O 13 5414.20 35.I3 253.88 92._5 158.98 16 30 27 4814.2 42.54 250.42

19.47 4 18 1 1896.36 35.12 69.55 92.33 158.98 4 49 38 1296.4 42.53 66.08

160.53 15 0 13 5414.20 35.13 253.88 92.35 158.98 16 :_0 27 4814.2 42.54 250.42

DIFFERENTIAL CORRECTIONS NI0-COURSI_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE-J .7722 TRA -.2035 TC3 -,6709 BAU .4473 S6T ZOEZ.O S_ 4136.3 S_3 398.3 ST 1795.9 SR 4037.1 SS 2406.0

ROE 4.O112 RRA .O3_O RC3 .7846 FAU .04116 RRT -.9_43 I_F -.9982 RTF .9366 CRT -.9942 CRS 1.0000 CST -.9936

FOE-4.4OSO FRA -.0143 FC3o1 .O993 BSP 14677 S_ 462I .B R_ .0579 R13 -.9966 LSA 5027.8 HSA 183.6 SSA A.4
80£ 4.3853 _RA .2066 6C3 1.0323 FSP o1255 S_1 4573,7 _ 664.8 THA 115.55 ELI 4415.0 EL2 176.8 ALF 113.90

LAUNCH OATE AUG 2 1970 FLI_T TINE 164.00 ARRIVAL DATE JAN 13 1971

HELIOCENTRIC CONIC

RL 151.83 LAL -.00 LCX. _09.30 VL

RP 107.52 LAP 3.26 LCP 150.45 VP

RC 91,778 GL -54.92 GP 61.06 ?AL

PLAN[TC(ENTRIC CONIC

C3 26.329 VHL 5.131

LNCH A2"MTH LNCH TINE

21.35 4 56 26

158.65 15 30 46

21.35 4 56 26

158.65 15 30 46

21.35 4 56 26

158.65 15 30 46

DIFFERENTIAL CCRR1ECTION5

TDE-2.Dgl5 TRA -.0788 TC3-1o0066 8AU .4867

ROE 3.3089 RRA -.1295 RC3 .9478 FAU .05211

F0£-4.6970 FRA .2263 FC3-1.7135 BSP 14736

80E 3.9144 6RA .1516 BC3 1._26 FSP -1529

DISTANCE 451.034

26.912 GAL 1.66 AZl. 98,98 H_ 201.39 SNA

38°009 GAP 1.98 AZP 81.63 TAL 172.06 TAP
78.70 ZAP 102.?U ETS 18.52 ZA[ 117.31ETE

129.61ECC .17379 INC 8.9797 Vl 29.345

13.45 RCA 107.08 APO 152.13 V2 35.245

120.85 7AC 155.42 ETC 237,26 CLP-117.02

0LA -71.31 RAL _03.45 RA0 6568.1 VEL 12.153 PTH 2.J8 VHP 5.618 OPA 45.10 RAP 240.02 ECC 1.4333

L-I TINE ZNJ LAT |NJ LONG INJ RT ASC INJ A214TH INJ TINE PO EST TIM INJ 2 LAT INJ 2 LONG

1839.9"? 3_.00 65.94 96.11 156.00 5 27 6 J239.9 45.22 6J.74

5366.65 38.01 252,21 98.13 156.00 17 0 12 4766,7 45.23 248.01

18119.92 38,00 65.94 98.11 156._0 5 27 6 1239.9 45.22 61.74

5366.6_ 38.01 252.21 98.13 1_6.00 17 0 12 4766.7 45.23 2A8.01

1839.92 _8.00 65.94 98.11 156.00 5 27 6 1239.9 45.22 61.74

5366.65 38.01 252.21 98.13 156,00 17 0 12 4766.7 45.23 248.01

NID-COt_SI[ E_ECUTION ACCURACY ORBIT OETERNINATION ACCURAC_
SGT 2568,4 S_R _847.2 ._G3 482.8 ST 2337.0 SR 3697.4 SS 2548.6

RRT -.96_4 RRF -.9976 RTF .9650 CRT -.9974 CRS l.O000 CST -.9968

S_ 4625.7 R25 .O653 R13 -.9956 LSA 5059.9 NSA 155.8 SSA 5.6

S_1 4588.6 $62 584.8 THA 123.33 ELI 4371.7 EL2 142.3 ALF 122.27
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5, 1970

LAUNCH OAT[ AUG 2 1970 FLIGHT HNE 166.00 ARRIVAL DATE JAN l§ 1971

129.54 ECC .17475 INC 7.9717 Vl 29.345

16.16 RCA 106.90 aPO 152.17 V2 35.240

126.32 ?AC 150.75 ETC 242.22 CLP-121.00

HELIOCENTRIC CONIC 01STANCE 457.288

RL 151,83 LAL -.DO LOL 309.30 VL 26.902 GAL 1.78 A?L 97.97 HCA Z04.6J SN4

RP 107,53 LAP 3.31 LOP 153.70 VP 57.998 GAP 2.38 ATP 62.74 TAL 171.55 TAP

RC 94.056 GL -51.99 GP 56.09 7AL 77.05 TAP 1(}6.70 ETS 21.82 ZAE 120.40 ETE

PLAN[TO(ENTRIC tONI(

C3 22.399 VHL 4.755 0L4 -69.4S RAL 210.64 RA0 6367.9 V[L 11.991 PTH 2.14 VHP 5.185 OPA 41.02 RAP 236.09 ECC 1.5686

_NO4 AZNTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TINE PC) CST TIN INJ 2 LAT INJ 2 LONG

6_.04 102.36 152.78 5 59 36 1194,6 46.90 57.12

250.56 102.38 152.77 17 25 44 4752.7 46.91 245.63

62.04 102.36 152.76 5 59 36 1194.6 46.90 57.12

250.56 102.38 152.77 17 23 44 4732.7 46.91 245.63

62.04 102.36 152.78 5 59 36 1194.6 46.90 57.12

250.56 102.38 152.77 17 25 44 4752.7 46.91 245.65

NIO-COURSI[ EXECUTION ACCURACY OI_IT 0ETERNINATION ACCURACY

S67 302_Z.2 SGR 3324.6 .%3 355.7 ST 2725.0 SR 3287.4 SS 26D0.1

RRT -.9734 RI_ o.¢J968 RTF ,9761 CRT -.9984 CRS .9999 CST -.9977

SG6 4642.9 R23 .0719 RI3 -.9945 LSA 4997.4 HSA 140.2 SSA 6.9

SGI 4612.6 .SG2 529.0 THA 150.49 ELJ 4268.4 EL2 117.3 ALF 129.65

25.49 5 29 41 1794.61 39.9(}

156.51 15 54 52 5332.65 39.91

23.49 5 29 41 1794.61 39.90

156.51 15 54 52 5332.65 39.91

23.49 5 29 41 1794.61 39.90

156.51 15 54 52 5352.65 59.91

DIFFERENTIAL CORRECTIONS

T02-2.2502 TRA .0543 TC5-1 .3684 9AU .5159

ROE 2.7075 RRA -.2421RC3 1.0467 FAU .06134

F02-4.7750 FRA .49_O FC3-2.3707 8SP 14769

BOE 3.52'05 BR4 o2481 8C5 1.7228 FSP -1764

LAUNCH OATE AUG 2 1970 FLIGHT TINE 168.00 ARRIVAL DATE JAN 17 1971

HELIOCENTRIC CONIC DISTANCE 463.3_6

RL 151 .63 LAL -,00 LCL 509.30 Vl. 26.880 GAL 1.91 A?L 97.|8 PICA 207.84 SNA

RP 107.55 LAP 3.35 LOP 156.93 VP 37.964 GAP 2.79 AZP 83.64 TAL 170.99 TAP

RC 96.339 GL -49.17 GP 51.43 7AL 75.39 ZAP 110.82 ETS 24.39 _ 122.82 ETE
PLANETOCENTRIC CONIC

C3 19.734 VHi. 4.442 DLA -67.50 RAL 216.67 RA0 6967.8 VEL 11.879 PTH 2.11 VHP

LNCH AZMTH LNCJ'4 TINE L-I TINE INJ LAT INJ L_ INJ RT A,_ INJ A214TH

25.77 5 58 43 1737.47 41.05 58.06 103,50 149.50

154.23 16 13 56 3_08._N_ 4|,0_ 249.02 I05.32 149.49

25.77 5 38 43 1737.47 41,05 58,06 103.50 149,50

154.23 16 15 56 5508.96 41.06 249.02 103,32 149.49

25.77 5 58 43 1757.47 41.05 58.06 J05.50 149.50

154.23 16 13 56 5508.<_S 41.06 249.02 103.32 149.49

0IFFERENTIAL CORRECTIONS NIO-C(:X)R._E EXECUTION ACCURACY

TOE-2.3144 TRA .1916 TC5-1.7420 BAU .5421 SGT 3423,9 _ 3193.8 SG3 612.9
ROE 2.2112 RRA -.3153 RE5 I.I_H FAU .06864 RRT -.9783 RRF -.9938 RTF' ._13

F02-4.6804 FRA .769"Z FC3-3.0114 BSP 14908 SG6 4682,2 _3 .0770 RJ3 -.9935

8OE 3.2010 EWA .3689 BE3 2.0549 FSP -1961 SGI 4656.9 SG2 486.3 THA 137.04

129.46 ECC .17587 INC 7.1846 Vl 29.345

18.83 RCA IO6.69 APO 152.22 v2 35.235

131.35 ?AC 146.52 ETC 245.54 CLP-124.78

4.904 0PA 37.11 RAP 232.84 ECC 1.3248

INJ 7IN[ PO CST TIM INJ 2 LAT INJ 2 LONG
6 28 0 1157.5 47.80 52.44

17 42 25 4709.0 47.81 245.40

6 28 0 1157.5 47.80 52.44
17 42 25 4709,0 47.81 245.40

6 28 0 1157.5 47.80 52.44

17 42 25 4709.0 47.81 243.40

CRSIT 0ETERRINATION ACCURACY

ST 2991.8 SR 2869.9 SS 2579.1

CRT -.9989 CR5 .9999 C$T -.9980

LSA 4880.7 MSA 131.9 SSA B.O

ELl 4144.6 EL2 96.9 4LF 136.19

L4UNCH DATE AUG 2 1970 FLIGHT TINE 170.00 4RRIVAL DATE JAN 19 1971

HELIOCENTRIC CONIC 0IST4NCE 469.745

RL 151 .83 LAL -.DO LOt. 509.30 VL 26.877 GAL 2.05 AZL 96.55 HCA 211.07 SN4

RP 107.57 LAP 3.57 LOP 160.20 VP 37.969 G4P 3,19 AZP 84.38 TAL 170.40 T4P

RE 98.624 GL -46.45 GP 47.16 ?AL 73.69 ?AP 114.94 ETS 26.38 ZAE 124.65 ETE

PLANETOCENTRIC CONIC

C3 17.869 VHL 4.227 0LA -65.49 RAL 221.83 RA0 6367.7 Vl[L 11.B00 PTH 2.09 VHP

LNO4 AZMTH LNCH TIN[ L-I TIN[ INJ LAT

28.11 6 24 33 1726.40 41.65

151.89 16 29 14 5293.34 41.64

28.11 6 24 33 1726.40 41.63

151.89 16 29 14 5293.34 41.64

28.11 6 24 33 1726.40 41.63

151.89 16 29 14 5293.34 41.64

OIFFERENTIAL CORRECTIONS

T0£-2.3186 TRA .3551 TC3-2.1063 BAU .5651

ROE I.BO53 RRA -._39 RC3 1.0769 FAU .07337

F02-4.4457 FRA 1.0416 FC5-3.5545 8SP 14991
80E 2.9386 824 .4947 OC3 2.3656 FSP -;_85

LAUNO40ATE AUG Z 1970

HELIOCENTRIC CONIC

RL 15J .83 LAL -.DO LCt. ]09.]0 VL 21S.862 GAL

129.36 ECC .17716 INC _.5496 Vl 29,345

21.47 RCA 106.45 APO 152.28 v2 35.229

156.52 ZAC 142.21ETE 247.88 CLP-128.33

4.7_O-0PA 35.40 RAP 230.20 ECC 1.2941

INJ LONG INJ RT AS_ INJ AZNTH INJ TIN[ PC) CST TIM INJ 2 LAT INJ 2 LONG

54.12 107.91 146.29 6 53 213 1126.4 48.11 47.90

247.65 107.95 146.29 17 57 28 4693.5 48.12 241.42

54.12 107,91 146.29 6 53 20 1126.4 48.11 47.90

247,65 107.93 146,29 17 57 28 4695.3 48.12 241.42

54.12 107.91 146.29 6 53 20 1126.4 48.11 47.9(3

247.65 107.93 146.29 17 57 28 4693.3 48.12 241.42

NIO-COUR_HE EXECUTION ACCURACY ORBIT OETERMINATION 4CCURACV

SGT 3774.5 S(.,R 2869.0 SG3 651.9 ST 3160.2 SR 2473.0 SS 2497.7

KWT -,9_01RRF -.9946 R1T .9838 CRT -.9992 CRS .9997 CST -.9980

S_ 4741.0 223 .(_glJ RI3 -.9925 LSA 4724.9 MSA 129.5 SSA 9.1

5G1 4719,| SG2 435.1THA 142.91 ELI 4012.0 EL2 79.9 ALF 141.96

FLIGHT TIN[ 172.00

01STAN(_ 473.944

2.21AZL. 96.02 HCA 214.50 ,SNA 129.26 ECC

RP 107.59 LAP 3.39 LOP 163.43 VP 37.932 GAP 3.58 ATP 8_.02 TAL 169.76 TAP 24.06 RCA

RC 100.910 GL -43.83 GP 43.22 7AL 71.97 ZAP 118.97 ETS 27.90 ZAE 125._ ETE 141.18 ZAC
PLAN[TOCENTRIC CONIC

C3 16.544 V',-IL 4.067 0LA -63.49 RAL L=_6.33 RAD 6367.7 VI[L 11.744 PTH 2.07 VHP 4.634 0PA

LN_ AZ_4TH LNCH TIN[ L-I TIN[ INJ LAT INJ L_ INJ RT ASC INJ AZNTH INJ TIN[
]0.47 6 48 1 1699.92 41.77 50.30 109.B6 143,24 7 16 20

149.53 16 41 44 5284.2"Z 41.78 246.31 109._ 143.23 18 9 49

]0.47 6 48 | 16_,92 41177 50,_I0 109.86 143,24 7 16 20

149.53 16 41 44 3284.L:_Z 41.78 _46.31 109,88 143.23 18 9 49

]0.47 6 48 1 I_._'Z 41.77 _0._10 |09._ 143.24 7 16 20

149.53 16 41 44 3284.22 41.78 246.31 109.88 143,23 18 9 49

0IFFEREHTIAL CORRECTIONS - NI0-COURe_ _XECUTION ACCURACY

TOE-2.2893 TRA .4797 TC5-2.4590 6AU .5899 S_T 4083.6 SGR 2367.3 .S_3 674.2

ROE 1.4839 RRA -.3802 RC3 1.0324 FAU .07627 RRT -.9803 RRIr -.9929 R11r .9852

FOE-4.1324 FRA 1.2857 FC3-3.99J1 BSP 15242 SG_ 4825.3 R23 .0821 R13 -.9913

8OE 2.7282 BRA .6184 0C3 2.6669 FSP -2173 SGJ 4806.2 SG2 428.5 THA 148.08

ARRIVAL DATE JAN 21 1971

.17862 INC 6.0255 Vl 29.345

106.17 APO 152.35 V2 35.222

138.44 ETC 249.59 CLP-131.66

29.89 RAP 228.09 ECC 1.2723

PO CST TIM INJ 2 LAT INJ 2 LONG

1099.9 47.97 45.58

4684.2 47.98 239.77

1099.9 47.97 43.5_

4684.2 47.98 239.77
1099.9 47.97 43.58

4684.2 47.98 239.77

ORBIT 0ETERRINATION ACCUR4C_

ST 3257.2 SR 2122.9 SS 2381.3
CRT -.9994 CRS .9995 CST -.997_

LSA 4557.4 MSA 129.3 5SA 10.1

ELI 5887.4 EL2 63.3 ALF 146.91
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 0ATE AUG 2 1970 FLIGHT TIME 174,00

H[LZOCENTRIC CONIC

RL 151.83 LAL -.00

RP 107.61 LAP 3.39

RC IO3.196 GL -41.30

PLAMETOC[NTRIC CONIC

C3 15.6OZ VHL 3.950 DLA -61.49 RAL 230.35 RA0 6567.6 VEL 11

LNCH ATMTH LNCH TIN[ L-I TIN[ INJ LAT

3Z.R3 7 9 43 1676.94 41,56

147.17 16 52 5 5Z80.56 41.57

32.83 7 9 43 1676,94 41,56

147.17 16 52 5 5280.56 41.57

32.83 7 9 43 1676,94 41,56

147.17 16 52 5 5Z80.38 41.57

O IFFER1ENT IAL CORRECTIONS

TOF'-2.2356 TRA .6286 TC3-Z.?e31 8AU .6140

ROE 1.2273 RRA -.4034 R¢3 .9995 FAU .07713

FDE-3.7637 FRA I._OZ5 FC3-4,2797 BSP 15527

BOr 2.5504 8RA .7469 BC3 Z.9438 FSP -2"Z11

DISTANCE 482,123

LOL 309.30 VL 26.845 GAL 2,,37 AZL 95,58 HC4 217.53 SMA

LOP 166.69 VP 37.933 GAP 3.90 AZP 85.57 TAL 169.09 TAP

GP 39.63 7AL 70.2| TAP 122.g4 FTS 29.07 7AE 126.71 [TE

ARRIVAL 0ATE JAN 23 J971

129.15 ECC .18025 INC 9.5780 VI 29.345

21_.61 RCA 105.87 APO 152.43 VZ 35.215

145.46 7AC 135.02 [TC 250.87 CLP-134.77

.704 PTH 2.06 VHP 4.597 0PA 26.61 RAP 226.45 ECC 1.2568

IN} LONG IN} RT ASC IN} AZNTH IN} TINE PO C$T TIN IN} 2 LAT IN} 2 LONG

46.65 511.56 140,37 7 37 40 1076,9 47.49 39.52

245,62 111.57 140.37 18 20 6 4680.6 47.49 238.49

46,65 111.56 140,37 7 37 40 1076,9 47.49 39.52

245.67 151,57 140,37 18 20 6 4680.6 47.49 238.49

46.65 1}1,56 140,37 7 37 40 J076.9 47.49 39.52

245,62 1}1.57 140,37 18 _ 6 4680.6 47.49 238.49

NID-COI_S[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 4358.9 SGR 12<J0.6 SG3 680.8 ST 3293.8 SR 1818.0 SS 2236.1

RRT -.9797 _ -.9906 RTF" .9859 CRT -.9996 CRS .9991 CST -.9975

S_ 4924,1. RZ3 .0610 R13 -,9903 LSA 4374,6 NSA 131.7 SSA II.l

SGJ 4gOT,E S6Z 407,9 THA 152.55 ELI 376I .9 EL2 47.4 ALF 15J .! I

LAUNCH DATE AUG 2 1970 FLI_T TIME 176,00 ARRIVAL 0ATE J4N 25 1971

OISTANCE 488.279

LCL 309.30 VL L=_.827 GAL 2.36 A2'L 95.19 HC.A 220.76 SNA 129.03 ECC .18204 IN(: 5.1936 VI 29.345

LOP 169.94 VP 37.913 GAP 4,37 A_q_ 66.06 TAL |68.37 TAP L_3.13 RCA 105.54 4PO 152.52 v2 35.207

5P 36.39 ZAL 68.42 ZAP 126.52 ETS 29.95 ZAE 127.14 ETE 149,33 Z4C 131.97 ETC 251.86 CLP-137.66

HI[LIOCENTRIC CONIC

RL 151.83 L4L -.00

RP 107.64 LAP 3.39

RC IO5.482 GL -3_.86

PLAN[TC_[NTRIC CONIC

C3 14.949 VHL 3.866
LNC,H ATY4TH LNCH TINE

35.I8 7 30 6

144.82 17 O 46

35.18 7 30 6

144.82 17 0 45

35.18 7 30 6

144.82 17 0 46

DIFFERENTIAL C.ORlq[CTIONS

T01[o2.1672 TRA .7815 TC3-3.0731 BALi ,6384

RO4E: 1.02_3 RR4 -.4071 RC3 ,g?J4 FAU .07644
F0[-3.3749 FR4 1.6974 FC3-4,4170 BSP J_le

2.3973 824 .8812 B(:3 3.1943 FSP -L=_09

DL4 -59,52 RAL 133,99 RAO 6567,6 VEL 11,676 PTH 2,05 VHP 4,607 0PA 23,55 RAP 225,24 ECC 1.1460
LoI TINE IN} I.AT IN} _ XNJ RT ASC IN} A2t4TH IN} TZNE PO CST TIN IN} 2 LAT IN} 2 LON_

1656,71 41,07 43,Z0 113,12 137,72 ? 57 42 1056.7 46.74 35.76

5281,54 41,08 245,01 113,14 137,71 18 18 47 4681,5 46,75 237.57

1656.71 41,07 43,20 113,12 137,72 7 57 42 1056.? 46,74 35.76

5281.94 41,08 245,01 113,14 137,71 18 28 47 4681.5 46.75 237.97

1656,71 41,07 43._ ll_,IZ 137.72 7 57 42 1056,7 46.74 35.76

5281,54 41,08 245.01 113,14 137,71 18 28 47 4681,5 46,75 237.57

ORIBIT OETERNINATION ACCURACY
ST 3284,6 SR 1560.5 SS L_076.4

CRT -.9997 CRS .9984 CST -.9970

LSA 4185.3 NSA 135.8 SSA 11.9

ELI 3636.3 EL2 31.6 ALF 154.59

NIOoCCLJR_ EXECUTION ACCURACY

S6T 4601.6 SGR 2043.6 SG3 675.0

RRT -.9779 RRF -._76 RTF .9862

5035,0 RZ3 ,0774 RI3 -.9894

$61 5019.7 SG2 392.J THA 156.37

L4UNCH OATE 4UG 2 1910

I,q[LIOCENTRIC CONIC

RL 191.83 LAL o.00

RP 107.66 LAP 3.37

RC 107.765 GL -36.51

PLANET(X[NTRIC CONIC

C3 14.520 VHL 3.8J0

LNCH ATNTH LNCH TIME

37.51 7 49 31

142.49 I7 8 1

37.51 7 49 31

142.49 17 8 1

37.51 7 49 31

142.49 _7 8 |

FLIGHT TIME 178.00 ARRIVAL OATE

0ISTANCE 494,412

LOL 309.30 VL 26.808 G4L 2.75 47L 94.86 Pica 223.99 SN4 128.90 ECC .|8401 INC 4.8566 VI 29.349

LOP 173.18 VP 37.892 GAP 4.77 AZP 86.50 TAL 167.62 TAP 31.61 RC4 105.18 Alto 152.62 V2 35.198

GP 33.48 7AL 66.61 74P 129,97 ET$ 30,64 ZAE 127.28 ETE 152.76 74C 129.26 ETC 252.65 CLP-140.37

DLA -57,58 PAL 237,33 RAO 6567,6 VEL 11,658 PTH 2,05 VHP 4,653 DPA Z0.70 RAP 224.40 ECC 1.2390

L-I Till[ INJ tAT INJ LONG INJ RT A,T_ INJ AZIMTH INJ TINE PO CST TIN INJ 2 L4T INJ 2 LONG
1638.55 40.3? 39.93 114.55 135.28 8 16 49 1038.6 45.79 32.27

5_!96,74 40.38 244,69 1}4,66 135,27 I_ 36 8 4686.7 45.80 237.03

1638.55 40.37 3¢3.93 114,65 135.28 8 16 49 1038.6 45.79 32.27

52_6.74 40.38 144.69 114,66 135.27 18 36 8 4686.7 45.80 237,03

1638.55 40.37 39.93 114.65 135.28 8 16 49 1038.6 45.79 32.27

5286.74 40.38 244.69 114.66 135.27 18 36 8 46465.7 45.80 237.03

JAN 27 1971

0IFFERIENTIAL CORRI[CTIONS MI0-C, Ct_E EXECUTION ACCURACY OI_IT OETERNIN_TION ACCURACY

T0[-2.0962 TRA .9_4 TC3-3.3449 _AU .6671 SGT 4821.1SGR IB27,_ S_3 659.8 ST 3248.5 SR 1351.8 $5 1919.2

ROE .8709 RR_ -.4010 RC3 .7863 FAU .07538 RRT -.9733 RRF -.g_38 RTI r .9866 CRT °.9999 CRS .9971 CST -.9965

FOE-3,0054 FRA 1.8237 FC3-4.4946 _SP 16435 SG_ 3155.8 223 ,0697 R13 -,9889 LSA 4005.5 NSA 139.5 SSA 12.7

_OE 2.2697 8R4 1.0131 8C3 3,4366 FSP -2_15 SGI 5141,9 S6Z 378,4 THA 159.60 ELI 3918.5 EL2 16.8 ALF 157.41

LAUNO40ATE 4UG 2 1970 FLIC44T TIME 180.00 ARRIVAL 04TE JAN 29 ]97!

H_LIOCENTRIC CONIC

RL 151.83 LAL -,00

RP 107.69 LAP 3.34

RC !10,046 GC -34.23

PLANETOCENTRIC CONIC

C3 14.276 VHL 3.778

LNC.H ATNTH LNCH TIN_
39.83 B 8 II

140.17 17 14 7

39.83 8 8 J!

140.17 17 14 7

39.83 8 e 11

140.17 17 14 7

OIFFER_NTIAL CORRECTIONS

TOK-Z.DOSI TRA 1.0989 TC3-3.5359 SAU .6873

ROE .7427 RR4 -.3984 RC3 .6831 FAU .07195

FOE-2.6194 FR4 1.9617 FC3°4.3837 8SP 16654

80E 2.1382 _R4 1.1689 8C3 3.6013 FSP o2131

0ISTANC£ _0,5E3

LQ. 309.30 VL _.7B8 GaL R._ a2'L 94.56 HCA L_ZT.22 SMA 128.77 ECC .18617 IN(: 4.5570 Vl 79.345

LOP 176,4_ VP 37,8_J GAP 5.16 AZP 86,gO TAL 166,83 TaP 34.05 RCA 104.79 APO 152.74 v2 35.189
GP 30,86 7AL 64.77 ZaP 133,Z0 ETS 31,17 ZAE 127,21 ETE 155.78 7AC 126,87 ETC 253.28 CLP-142.$9

OLA -55,(_ RAL 240.44 RAD 6_7.6 VEL 11,647 PTH 2,04 VHP 4,729 DPA I8.06 RAP 223,89 ECC 1.2349

L-I TINE _NJ LAT ZNJ _ IN} RT AS( |NJ AZNTH IN} TZNE PO CST TIM IN} 2 LAT ;NJ 2 LONG

1612,07 39,49 36.85 |16,18 133,05 8 35 13 1022,1 44.68 2.9.04

5295.70 _H_,51 244,66 116,19 133,04 18 42 23 4695,7 44.69 236.85

16Z2,07 39,49 38.85 116,18 133,05 8 35 13 1022.1 44.68 29.04

5295,70 39,_1 244,66 1.16.19 133,04 18 42 23 4695.7 44.69 236.85

1622.07 39.49 36.85 116,18 133,05 8 35 13 1022.1 44,68 29.04

529_,70 39.51 244,66 116.19 133.04 18 42 23 4695.7 44.69 236.85
N|D-COUNSE ELOCUTION aCCURACY ORBIT OETERNINATION ACCUR4CY

SGT _011,9 SG_ 1638,0 SG3 637.8 ST 3168.2 SR 1171.3 SS 1747.5

RRT -.9709 I_F -.9783 R'rF .9861 CRT -.9999 CRS .9948 CST -.9954

5272.7 R_3 .0651 RI3 -.9878 LS4 3800.1 MS4 149.2 SS4 13.3

SGI 5259.5 SG2 373.9 THA 162._0 ELI 3377,8 EL2 14.7 ALF 159._1
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5, 1970)

LAUNCH 0ATE AUG 2 1970 FLIGHT TIN[ 182.00

HELIOCENTRIC CONIC

RL 151 ,83 LAL -.00

RP 107.7Z LAP 3.30

RC 111.324 GL -_Z,03

PLANE TOCF'NTR I C CONIC

C3 14.189 VHL 3.767

LNCH AZMTH LNCH TIN[

42.13 8 26 19
137.87 17 19 10

42.13 8 26 19

137.87 17 19 10
42.13 8 26-19

137.87 17 19 10

OIFFERENTIAL CQRR1ECTIONS

TOE-I .9137 TRA 1.2685 TC3-3.6930 8AU .7094

ROE .6454 RRA -.3918 RC3 .5889 FAU .06840

FOE-2.2704 FRA 2.06_0 FC3-4.1736 gSP 17008

80E 2.0196 BRA 1.5276 BC3 3.7397 FSP -2055

*RRIV4L DATE JAN 31 1971

0ISTANCE 506.608

LOL 309.30 VL 26.767 GAL 3.19 AZL 94.29 PICA 230.44 SNA 128.62 ECC .18850 INC 4.2873 VI 29.345

LOP 179.66 VP 37.845 GAP 5.56 AZP 87.27 TAL 166.01 TAP 36.46 RCA 104.38 4PO 152,87 V2 35.179

GP 28.53 ZAL 62.91 ZAP 136.21 £TS 31.62 ?AE 126.99 ETE 158.41 ?AC 124.78 ETC 253.81CLP-145.25

LAUNCH OATE AUG 2 1970

0LA -33.80 R4L 243.34 RAO 6567.6 VEL 11.644 PTH 2.04 VHP 4.829 0PA 15.62 RAP 223.68 ECC 1.2335

L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ A214TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1606.82 38.48 33.94 117.76 131.02 8 53 5 1006.8 43.45 26.05

5)08.26 38.49 244.91 117.77 131.01 18 47 38 4708.3 43.46 237.01

1606.82 38.48 33.94 117.76 131.02 8 53 5 1006.8 43.45 26.05

5308.26 _8.49 244.91 117.77 131.01 18 47 38 4708.3 43.46 257.01
1606.82 38.48 33.94 117.76 131.02 8 53 5 1006.8 43.43 26.05

5308.26 38.49 244.91 117.77 131.01 18 47 38 4708.3 43.46 237.01

NI0-CCXJR_[ EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY

SGT 5185.3 SGR 1476.0 SG3 611.6 ST 3072.6 SR 1027.4 SS 1587.6

RRT -.9653 _ -.9717 RTF .9857 CRT -.9996 CRS .9910 CST -.9942

S66 5391.3 923 .0585 R13 -.9870 L$A 3604.3 MSA 159.4 SSA 13.9

S61 5378.5 SGE 371.4 THA 164.56 ELI 3239.7 EL2 28.6 ALF 161 .52

FLIGHT TINE lSd.O0 ARRIVAL DATE F£6 2 1971

OISTANCE 512.668

26.745 GAL 3.43 AFL 94.04 PICA 233.67 SI4A 128.48 ECC .19103 INC 4.0417 VJ 29.345

37.8213 GAP 5.95 AZP 87.60 TAL 165.16 TAP 38.83 RCA 103.93 APO 153.02 V2 35.169

61.O5 ZAP 139.O1ETS 32.01ZAE 1216.66 ETE 160.69 7AC 122.95 ETC 254.26 CLP-147.47

11,646 PTH 2.04 UP 4,949 OPA 13.33 RAP 223.72 ECC 1.2344
RT ASC INJ AZldTH INJ TINE PO CST TIN INJ Z LAT INJ 2 LONG

31.20 119.39 129.18 9 10 32 992.6 42.13 23.26

245.45 119.40 129.17 18 52 1 4724.2 42.14 237.50

31.20 119.39 129.18 9 10 32 992.6 42.13 23.26

245.45 119.40 129.17 18 52 I 4724.2 42.14 237.50

31.213 119._9 129.18 9 10 32 992.6 42.13 23.26

245.45 119.40 129.17 18 52 1 4724.2 42.14 237.50

NID-COUR_ E_ECUTION ACCURACY CRSIT 0ETERMINATION ACCURAC_

SGT 5341.0 _ 1337.9 SG3 582.9 ST 2963.2 SR 911.6 SS 1438.6

RRT -.9583 RRF -.9634 R1T .9852 CRT -.9985 CRS .9848 CST -.9925

SGB 5507.0 1_3 .0514 R13 o.9862 LSA 3413,4 NSA 171.3 SSA 14.3

•%1 5494.4 _,2 371.5 THA 166.44 ELI 3099.9 EL2 47.4 ALF 162.92

HELICCENTRIC CCNIC

RL 151.83 LAL -.00 LQ. 309.30 VL

RP 107.75 LAP 3.26 LOP 182.gO VP
RC 114.599 GL -29.91 GP 26.45 ZAL

PLANETOCENTRIC CONIC

C3 14.243 VHL 3.774 OLA -5J.97 RAL 246.08 RAO 6567.6 Vl[L
LNO4 A2'NTH LNCH TINE L-I TIN[ |NJ LAT INJ LONG INJ

44.42 8 43 59 1592.59 37.36

135.58 17 23 17 5324.17 37.38
44.42 8 43 59 1592.59 37.36

135.58 17 23 17 5324.17 37.38

44.42 8 43 59 1592.59 37.36

135.58 17 23 17 5324.17 37.38

0]FFERENTIAL CORRECTIONS

T0£-I.8200 TRA 1.4434 TC3-3.8057 8AU .7310

ROE .5706 RRA -,3841RC3 .5025 FAU .06456

F0g-1.9537 FRA 2.1451 FC3-3.9239 8SP 17376

6OE 1.9073 8RA 1.4936 0C3 3.83_8 FSP -1971

LAUNCH 04TE AUG 2 1970 FLIGHT TINE 186.00 ARRIV4L 04TE FEB 4 1971

HELIOCENTRIC CONIC

RL 151.83 L4L -.00 LOL 309.30 VL

RP 107._9 LAP 3.20 LOP 186.14 VP

RC 116.871 GL -27.85 GP 24.59 ?AL

PLAN[TOCENTRIC CONIC

C3 14.427 VHL 3.798 OLA -50.17 RAL 248._ RA0 6567.6 VI[L

LNCH ATMTH LNCH TIN[ L-I TINE INJ LAT

46.68 9 1 23 1579.00 36.16

133.32 17 26 28 5343.43 _6.17

46.68 9 1 23 1579.00 36.16

133.32 17 26 28 5343.43 36.17

46.68 9 ! 23 1579.00 36.16

133.32 17 26 28 5343.43 36.17

OIFFERENTIAL CORR1ECTION$

TOE-I.7241 TRA 1.6249 TC3-3.8740 BAU .75|7

ROE .5132 RRA -.3765 RC3 .4252 FAU .06056

F02-1.6691FRA 2.20f_ FC3-3.6342 8& ° 17744

80E 1.7988 _QA 1.6679 6C3 3.8972 FSP -1883

OISTANCE 518.702

26.722 GkL 3.69 AZL 93.82 HCA 236.89 SMA 128.32 ECC .19377 INC 3.8158 Vl 29.345

37.793 GAP 6.35 AZP 8ZJLI TAL 164.28 TAP 41.18 RCA 103.46 APO 153.19 v2 35.158
59.18 2AP 141.62 ETS 32.37 ZAE 126.27 ETE 162.65 ZAC 121.37 ETC 254.66 CLP-149.55

11.654 PTH 2.05 VHP 5.087 0PA 11.24_'R_P 224.00 ECC 1.2374
INJ LCNG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

28.60 I21.09 127.50 9 27 42 979.0 40.75 20.64

246.L_ 111.10 127.49 18 55 32 4743.4 40.76 23_.30

28.60 121.09 127.50 9 27 42 979.0 40.75 20.64

246._ 121.10 127.49 18 55 32 4743.4 40.76 238.30

28.60 121.09 127.50 9 27 42 979.0 40.75 20.64

246.26 121.10 127.49 18 55 32 4743,4 40.76 238.30

NI0-CCURS_[ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S_T 548_.5 SGR IL=_.6 SG3 553.1 ST 2844.2 SR 818.7 SS 1302.1
RRT -.949_ RRF' -.9534 RTF .9847 CRT -.9962 CRS .9750 CST -.9904

S_ 5617.7 _3 .0442 R13 -.9854 L$A 3228.1 NSA 185.1 SSA 14.6

SG! 5_05.3 ST_ 373.6 THA 168.01 ELI 2958.9 EL2 68.3 ALF 163.99

LAUNCH DATE AUG 2 1970 FLIGNT TINE 188.00 ARRIVAL DATE FEB 6 1971

H_LIOCENTRIC CONIC 0ISTANCE 524.707

RL 151.83 LAL -.00-1.(_. 309.30 VL _.698 GAL 3.97 AZl. 93.61 PICA 240.12 SI4A 128.17 ECC .19671 INC 3.6060 VI 29.345

RP 107.82 LAP 3.13 LOP 189.37 VP 37.766 GAP 6.76 AZP 8_.L_ TAL 163.37 TAP 43.49 RCA 102.96 APO 153.38 v2 35.147

RE 119.1_8 GL -25.87 GP L_Z.93 ?AL 57.32 ZAP 144.04 ETS 32.75 ZAE 125.84 ETE 164.34 ZAC 119.99 ETC 255.02 CLP-151.51

PLANETC(ENTRIC CONZC

C3 14.735 VHL 3.839 OLA -48.41RAL 251.10 RAO 6567.6 V_L 11,667 PTH 2.05 VHP 5.240 DPA 9.27 RAP 224.49 ECC 1.2425

LNCH A_e}4TH LNCH TINE L-I 7INE INJ LAT INJ LO_ INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
48.93 9 18 32 1565.9"Z 34.89 _.12 |12.85 125.98 9 44 38 965.9 39.31 18.17

131.07 17 28 49 5365.91 34.gO 247.35 122.87 125.97 18 58 15 4765.9 39.32 239.40

48.93 9 18 3,? 1565.9_ 34.89 _.12 1_.85 125.98 9 44 38 965.9 39.31 18.17
131.07 17 28 49 5365.91 34.90 247.)9 IL_Z.87 125.97 18 58 15 4765.9 39.32 239.40

48.93 9 18 32 1565.91 54.89 26.12 112.85 125.98 9 44 38 965.9 39.31 18.17

131.07 17 28 49 _365,91 34.90 247._5 |22.87 125.97 18 58 15 4765.9 39.32 239.40

DIFFERENTIAL CORRECTIONS NZ0-C_UR_ E_ECUTION ACCURACY ORBIT 0ETERMINATION 4CCURAC_

TOE-I.6267 TRA 1.813_ TC3-3.gg_5 BAU .7712 SGT 5611,_ _ 1121.7 SG3 523.2 ST 2720.5 SR 744.4 SS 1179.6

ROE .4698 RRA -.3698 RE3 .3567 FAU .05648 RRT -.9395 RRF -.9417 RI"F .9840 CRT -.99_0 CRS .9603 CST -.9877

FOE-I .4161 FRA 2.25_0 FC3-3.3184 0SP 18100 _ 5722.8 R_3 .0377 213 -.9846 LSA _050.6 NSA 200.8 SSA 14.8

BOE 1.6932 _A 1.8512 BC3 3.9148 FSP -1792 8G1 5710.3 _2 377.5 THA 169.32 ELI 2819.1 EL2 90.9 ALF 164.80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH 0ATE AUG 2 1970

HEL IOCEN-TRI C CONIC

_. 151.83 LAL -.00

RP 107.86 LAP 3.05

RC 111.402 GL -23.97

PLANE TOCENTR|C CONIC

C3 15.166 VHL 3.894

LNCH AFI4TH LNCH TIME
51.17 9 35 34

128.83 17 30 18

51.17 9 35 34

128.83 17 30 18

51.17 9 35 34

1Z8.83 17 30 18

FLIGHT TIN[ |90.00 ARRIVAL DATE FEB 8 1971

01STAI_CE 530.683

LOL 309.30 VL 16.674 GAk 4.26 AZk 93.41 I'_A 243.34 SIAA

LOP 192.60 VP 37.738 GAP 7.17 AZP 88.47 TAL 162.44 TAP

GP ZI.4§ ZAL 55.47 ZAP 146.30 ETS 33.15 ZAE 125.40 ETE

128.01 EEE .19989 INC 3.4096 Vl 29.345

45.78 RCA 102.42 APO 153.59 VZ 35.136

165.79 ZAC 118.81 ETC 255.36 ELP-153.36

0LA -46.70 RAL 253.42 RAO 6567.6 VEL 11.685 PTH 2.06 VHP 5.408 OPA

L-I TIN[ ZNJ LAT INJ LONG INJ RT ASC |NJ AZNTH ZNJ TZM[

1553.05 33.57 23.75 124.70 124.61 10 1 27

5391.66 33.58 248.71 124.71 124.59 19 0 9

1553.05 33.57 23.75 124.1'0 124.61 10 1 27

5391.6845 33.58 248.71 124.71 124.59 19 0 9

1553.05 33.57 23.75 124.70 124.61 10 1 27

5391.66 33.58 248.71 124.71 124.59 19 0 9

DIFFERENT|AL CCRRECTIONS NIO-(._URSE EXECUTION ACCURACY

T02-l.5281 TRA 2.0107 TC3-3.8826 BaU .7893 SGT 3727.7 &_ 1038.4 SG3 493.9

ROE .4374 RgA -.3642 RC3 .2973 FAU .03244 RRT -.9277 _ -._'ZBZ R1T .9834

FOE-I.1923 FR4 2.2913 FC3-2.9937 BSP 18442 _ 5821.! /_3 .0316 R!3 -.9838

802 1.5893 _A 2.0434 8C3 3.8940 ff.SP -J702 _,G1 3808.3 '_162 302.2 THA 170.41

LAUNCH 0ATE AUG 2 1970 FLjO.IT TZI( 192.00

HELI(X:ENTRIC CONIC 0JSTAN_[ 336._.7

RL 151.83 LAL -.IX] LOt. 309.30 VL 26,648 6AL 4.37 AFL 93.L_Z _ 246.36 SIqA

RP 107.89 LAP 2.96 LCP 195,83 VP 37.710 GAP 7.38 AZP 18.72 TAL 161.48 TAP

RE 123.660 GL -L_.13 GP 20.13 ZAk 33.65 ZAP 148.41 ETS 33.61 ZA[ 124.95 £TE
PLAN['TOCENTRIC CONIC

C3 15.721 VHL 3._3 OLA -43.03 RAL 233.62 RA0 6567.6 _IEL 11.709 PTH 2.06 VI,4P
LNO4 AFMTH LNCH TINE L-I Title INJ tAT INJ _ INJ RT ASC INJ AZNTH

53.39 9 52 32 13,10.18 3Z.L:w_ 21.46 126.60 123.33

126.61 17 30 54 34L_3.73 32._3 250.34 126.61 123.34
53.39 9 32 32 1340.I8 32.L_E 21.46 1_.60 123.33

126.61 17 30 54 34£*0.73 32.23 230.34 126.61 123.34

53.39 9 52 32 1540.18 32.L:'2 21.46 lZ6.f_} 123.35

126.61 17 30 54 3420.73 32.23 250.3,1 116.61 123.34

DIFFERENTIAL CCRR[CTIONS NIO-CCUR_E EXECUTION ACCURACY

TOE-I .4404 TRA 2._042 TC3-3.8§94 BAU .8129 _GT _32.2 SGR _.3 _W.e3 465.1

RE .4163 RRA -.3578 Re3 .2536 FAU .04922 RRT -.9146 _ -.9133 RW .9832

FDE-1.0114 FRA 2.3053 FC3-2.7104 8_ ° 19066 _ 3912.1 823 .0248 RI3 -.9833

BOE 1.4994 BRA 2.2331 BE3 3.8677 F_ko -1C_17 8G1 3899.4 ._ 387.0 THA 171.33

7.44 RAP 225.15 ECC 1.2496

PO CST TIN INJ Z LAT INJ 2 LONG

953.1 37.84 15.83

4791.7 37.85 240.79

9fl3.1 37.84 15.83
4791.7 37;85 240.79

953.1 37.84 15.83

4791.7 37.85 240.79

ORBIT 0ETERt_,.|NATION ACCURACY
ST 2595.7 SR 684.9 SS 1071.3

CRT -.9848 CRS .9393 CST -.9844

LSA 2882.1NS4 218.4 SSA 15.0

ELI 2682.1 EL2 115.2 ALF 165.41

ARRIVAL 0ATE FEB I(] 1971

127.84 ECC .20330 IN(: 3.2240 Vl 29.345

48.04 RC4 101.85 APO 153.83 V2 35.124

167.04 ZAC 117.78 ETC 255.67 ELP-155.12

3.388 OPA 5.72 RAP 225.98 ECC 1.2587

INJ TINE PO CST TIM INJ 2 LAT INJ Z LONG

10 18 12 940.2 36.35 13.58
19 | 1fl 4820.7 36.36 2A2.46

10 18 12 940.2 36.35 13.58
19 1 15 4820.7 36.36 242.46

10 18 12 940.2 36.35 13.58

19 1 15 48213.7 36.36 242.46

ORBIT OETERNINATION ACCURAC_

ST 2483.9 SR 640.4 SS 982.5

CRT -.9742 CRS .9132 CST -.98J5

LSA 2736.7 NSA 234.5 SSA 14.9

ELI 2361.3 EL2 140.3 ALF 165.86

LAUNCH DATE AUG 2 1970 FLIGHT TINE 194.00

HELIOCENTRIC CONIC

RL 151.83 LAL -.DO

RP IO7.93 LAP 2.86

RC 125.912 GL -20.37

PLANETOC[NTRIC CONIC

C3 16.405 VHL 4.050

LNCH ATMTH LNCH TINE

55.60 10 9 30

124.40 17 3(3 40

55.60 10 9 30

124.AO _7 30 40

55.60 10 9 30

124.40 17 30

DIFFERENTIAL CORRECTIONS

T02-1.3309 TRA 2.4287 TC3-3.7483 8AO .8234

R0E .3974 RRA -.3572 RE3 .2031FAU .04477

F0E -.8261 FRA 2.3_87 FC3-2.3629 B._ 19139

80E 1.3890 0RA 2.4549 8C3 3.7542 FSP -1534

ARRIVAL DATE FEB 12 1971

0ISTAN(E 542.541

LOt. 309.30 VL 26.623 GAL 4.91 AZL 93.05 PiCA 249.78 SNA 127.67 ECC .20696 INC 3.0474 VJ 29.345

LOP 199.05 VP 37.680 GAP 8.00 AZP 88.95 TAL 160.50 TAP 50.28 RCA 101.25 APO 154.10 V2 35.112

GP 18.94 ?AL 51.85 ZAP 1_0.38 ETS 34.13 ?AE 124.31 ETE 168.11 ?AC 116.91 ETC 255.99 CLP-1§6.79

LAUNCH DATE AUG 2 1970

0LA -43.41RAL 237.72 RAO 6367.7 VI[L 11.738 PTH 2.07 VHP 5.782 OPA 4.10 RAP 226.95 ECC 1.2700

k-I TINE INJ LAT INJ LONG INJ RT A,_C INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1327.18 30.84 19.24 128.38 122.22 10 34 57 927.2 34.84 11.40

5453.12 30.83 232.24 128.59 122.21 19 1 33 4853.1 34.85 244.41
1527.18 30.84 19.24 128.58 122.22 10 34 57 927.2 34.84 11.40

3453.12 30.85 232.24 128.59 122.21 19 1 33 4833.1 34.85 244.41

1527.18 30.84 19.24 128.58 122,2_ 10 34 57 927.2 34.84 11.40

5433.12 30.83 232.24 128.59 112.21 19 I 33 4853.1 34.85 244.41

NI0-C_URSI[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURAC_

S6T _9_7.3 S_R 909.8 S_3 438.6 ST 2359.3 SR 599.7 SS 898.6

RRT -.9000 RRF -.8972 RTF .9821 CRT -.9377 CRS .8736 CST o.9765
S(_B 3997.0 R_3 .O214 R13 -.9823 LSA 2582.0 MSA 257.5 SS4 15.O

S_1 3984.1 $62 _/_.8 THA 17_.I0 ELJ 2428.5 EL2 167.6 ALF 166.Z5

H{LI(X_ENTRIC CONIC

RL 151.83 LAL -.DO

RP IO7.97 LAP Z.73

RC 128.158 GL o18.69

PLANETO_ENTR|C CONZC

C3 17.225 VHL 4.1_0

LNO., A2'_TH LNCH TIME
57.80 10 26 32

122.20 17 29 33

57.80 10 26 32

122.20 17 29 33
57.80 10 26 32

122.20 17 29 33

OIFFER1ENTIAL CCI_I[CTIONS

TOE-I .2276 TR4 2.6563 TC3-3.6268 8AU .8361

ROE .3858 RRA -.3569 RC3 .16_2 FAU .04093

FOE -.6723 FRA 2.3583 FC3-2.0382 8SP 19_H_7

BOE 1.2867 BRA 2.6801 8C3 3.6307 FSP -1445

FLIG4T TIH[ 196.00 ARRIVAL 0ATE FEB 14 1971

OISTANQ[ 548.419

L(31. 309.30 VL 2_.597 GAL 3.215 ATI. 9'Z.88 HE4 252.99 SNA 127.50 ECC .21091 INC 2.8781 Vt 29.345

LCP 202.27 VP 37.650 GAP 8.43 AZP 89.16 TAL ,139.50 TAP 52.50 RCA 100.61 APO 154.39 V2 35.099

GP 17.88 7AL 50.09 ZAP 152.12 ETS _.73 ZAE 124.08 ETE 169.04 ZAC 116.15 ETE 256.29 CLP-158.38

OLA -41.84 RAL 239.72 RAO 6367.7 _EL 11,773 PTH 2.08 VHP 5,987 OPA 2,58 RAP 228.04 ECC 1,2835

k-I TIME INJ LAT INJ _ INJ RT ASC INJ AZlqTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1513.81 L_.).44 17,06 130.62 121.19 10 51 45 913.8 33.34 9.28
5488.91 29.46 254,41 130.63 121.18 19 1 2 4888.9 33,35 246.64

1313.81 29.44 17.06 130.62 121.19 10 31 45 913.8 33.34 9.28

5488.91 29.46 254.4J 130,63 121.18 19 1 2 4888.9 33.35 246.64

1313.81 29.44 |7,06 130.61 121.19 I0 51 45 913.8 33.34 9.28

5488.91 29.46 254.41 130.63 121.18 19 1 2 4888.9 33.35 246.64

NIO-COURS[ ELOCUTION ACCURACY ORBIT O£TERNINATION ACCURACY

SGT _O13.7 _ 8_0.9 SG_ 413.3 ST 2249.6 SR 568.3 SS 831.4
RRT -.8847 _ -.88(_ RTF .9813 CRT -.9354 CRS .8262 CST -.9718

6074.9 _3 .0176 R13 -.9815 LSA 2448.8 NSA 279.5 SSA lfl.O

$61 6061.9 $62 397.9 THA 172.73 ELI 23J2.0 EL2 195.6 ALF 166.61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUt_H 0ATE AUG Z 1910 FLI¢_IT TINE 198.00 ARRIVAL 0ATI_ FEB 16 1971

HI[L|(XENTRIC CONIC DISTAl/([ 554.259
RL 151.83 LAL -,DO LQ. _09.30 VL 26.570 GAL 5.63 ATL 92.7J H_A 256.Z| _4 127.33 ECC .21514 ]NC 2.7146 Vl 29.345

RP 108.01 LAP 2,64 LOP 205,49 VP 37,620 GAP 8,88 AZP 89,35 TAL 158,49 TAP 54,69 RCA 99,94 APO |54.72 V2 35.086

RC 130.397 GL -17.07 GP 16.93 7AL 48.37 ZAP 1fl3.96 (TS 35.44 7AE 123,67 (TE 169.84 ZAC 115.51ETC 256.60 CLP-159.91

PLAN[TOCENTRIC CONIC
C3 18.192 VHL 4.265 OL4 -40.52 RAL 261.61RAO 6567.? VI[L 11.814 PTH 2.09 VHP 6.206 DPA 1.15 RAP 229.26 ECC 1.2994

LN(H ATNTH LNcH TIME L-I TIN[ |NJ LAT INJ LONG INJ RT AS(: INJ AZNTH XNJ TINE 1=(3 C$T TIN INJ 2 LAT INJ 2 L(_G
60.00 10 45 44 1499.76 28.05 14.90 152.72 120.25 1| 8 43 899.8 31.84 7,18

120.00 17 27 30 5f128.32 28.06 256.86 152.72 |20.24 18 59 38 4928.3 31.85 249.14

60.00 10 43 44 1499.76 28.05 14.90 132.72 120.25 11 8 43 899.8 31.84 7.18

120.00 17 21 30 55Z8.32 28.06 256.86 132.72 120.24 18 59 38 4928.3 31.85 249.14

60.00 10 45 44 1499.76 28.QS 14.90 132.72 120.25 11 8 43 899.8 31.84 7.18

120.00 17 27 30 5528.32 28.06 256.86 132.72 120,24 18 59 38 4928.5 31.85 249.14

O|FFERENTIAL CO?RECT;CIqS NZ0-CX3LMSE (_CUTICN ACCURACY CR6|T OETERNINAT;ON ACCURACY

TD1[-1.1248 TRA 2.892? TC5-3.4852 8AU .8485 SGT fd_9|.O SGR 818.8 5G5 389.5 ST 2151.6 SR 545.0 55 776.8

ROE .3789 RRA -.5578 R(5 .1384 FAU .03740 RRT -.8(:89 RRF -.8628 RTIr .9806 CRT -.9061 CRS .7705 CST -.9675

FOE -.9395 FRA 2.3_ FC5-1.7798 BSP 19619 $60 6145.8 225 .0142 213 -.9808 LSA 2331.6 NSA 9OI.4 SSa 14.9
80K 1.1869 8RA 2,9147 _3 3,4880 FSP -|365 $61 6|52,6 _ 402,6 THA 173,31 ELI 2207,7 EL.2 223,8 ALF 166,98

LAUNCH DATE AUG 2 197[} FLIGHT TINE _.00 ARRIVAL DATE FFO 18 1971

P_LIOCENTRIC CONIC

RL 191.83 LAL -.00
RP 108.05 LAP 2.91

RC 152.627 GL -15.53

PLAMETOC[NTRIC CONIC

C3 19.516 VHL 4.395
LNCH AZNTH LNCH TIME

62.20 11 I 10

117.80 17 24

62.20 11 I 10

117.80 11 24 27

6_.20 11 1 10

117.80 |? 24 2?

OZFF[RI_NTIAL CO_11_¢TI(_45

roE-1.0364 TRA 5.1295 TC3-3.3344 8_ .8_

ROE .5779 RRA o.3_3 R(3 .1186 FAU .03469

FOE -.4379 FRA Z.3704 F¢3-1.5549 BSP 21Y_05

60E 1.1032 I_A 5.1499 BC3 3.3965 FSP -1518

OISTANQE _.057

LOL 309.30 VL 26.543 GAL 6.03 A_. 92,56 HC_ 259.42 SNA 127.16 ECC .21970 INC 2.9996 Vl 29.385

LOP2OS,?I VP 37.589 GAP 9.33 AZP 89.55 TAL 157.46 TAP 56.88 RCA 99.22 APO 155,09 V2 39.074

GP 16.0_ 7Ak 46.1'0 TAP 155.59 ITS 36.27 ZAE 123.27 ETE 170.93 7AC 114,96 ETC 296.92 CLP-161 .37

OLA -_,86 RAL 263.42 RAO 6567.8 V[L |1.862 PTN
L-| TIME |NJ LAT

1484.78 Z6.65

5571.50 L_.67

1484.78 _.65

5971.50 26.67

1484.78 21_, 65

9571.50 2G.67

2.10 VHP 6.45? OPA -.21 RAP 2_0.57 ECC 1.3179

INJ _ INJ RT AS_ INJ A2'NTH INJ TIME PO CS7 T|N |NJ 2 LAT INJ 2 LONG

12.74 134.87 119.39 |1 29 95 884,8 30.39 5.08

259._9 154.87 119._ 18 97 18 4971.9 50.36 251.93

12.74 134;87 119.59 11 25 99 884.8 30.39 5.08

259.59 134.87 119.38 18 57 18 4971.9 30.36 291.93

12.74 134.87 119.39 !1 29 95 884.8 50.35 5.08

259.59 134.87 119.38 18 57 18 4971.5 30.36 291.93

NI0-COJRSI[ EXECUTION ACCURACY OROIT 0ETERR|NATION ACCURACY

SeT 6156.0 S_R 78_.2 S_3 366.0 ST 2073.0 SR 524.9 SS 734.6

RRT o.8528 _ -.8455 RTI r .9804 CRT o.8722 CRS .7193 CST -.9694

6L_0_.6 1_5 .010_ 21_ -.9805 LSA 2238.2 NSA 919.6 SSA 14,6

•%1 6192,5 ,%2 406.6 THA 173.78 ELI 2123.6 EL2 290.4 ALF 167.38

LAUNCH OATS' AUG 2 1970

NELI_XENTRIC CONIC

RL 191,63 LAL -.DO

RP 108,09 LAP 2.38

RC 134.8_O GL -14.06

PLAMET(_ENTRIC CONIC

C3 20.619 VHL 4.940

LNO4 ATNTH LNCH TINE

64,4| 11 19 0

119.99 17 20 20

64.41 11 19 0

119.99 17 20 _D

64.41 II 19 0

115.99 17 20 20

FLIGHT TINE 20Z.DO ARRIVAL 0ATE FEB 20 1971

DISTANCE 969.814

LOL _O9._O VL 26.916 GAL 6.46 AZL 92.40 I,_A 262.63 SNA I_6.98 ECC .22459 INC 2.4001 Vl 29.345

LOP 211.92 VP 37.597 GAP 9.80 ATP 89.69 TAL 196.41 TAP 99.04 RCA 98.46 _PO 155.90 V2 35.061

GP 19.29 7AL 49.07 7AP 197.13 ETS 37.24 7AE 122.89 ETE 171.13 7AC 114.49 ETC 257.24 CLP-162.78

OLA -37.44 RAL 265.14 RAD 6567.8 VEL 11.916 PTH 2.12 VHP 6.681 OPA ol.49 RAP 231.98 ECC 1.3393

Lo! TIN[ ]NJ LAT INJ _ INJ RT ASC INJ AZt4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1468.52 25.26 10.99 137.07 118.60 11 43 28 868.9 28.87 Z.94

_18.74 25.28 262.65 157.08 118.99 18 53 59 5018.7 28.89 259.03

1468.52 29.26 10.99 137.07 118._0 11 43 28 868.5 28.87 Z.94

9618.74 25.28 262.63 137.08 118.59 18 93 99 5018.7 28.89 295.03

1468.52 25.26 10.95 157.07 118.60 11 43 28 868.9 28.87 2.94

9618.74 25,ZB 262.65 157.08 118.99 18 9_ 99 _018.7 28.89 259.03
ORBIT OETERNINATION ACCURACY
ST 1994.9 SR 504.6 SS 699.5

CRT -.8256 CRS .6402 CST -.9617

L$A 2145.8 NSA 342.9 SSA 14.6

KLI 2038.4 _L2 278.6 ALF 167.97

OIFF[RI[NTIAL C.C_CTIONS

TO[ -.9187 TRA 3.3992 TC3-3.1488 B_J .8682

ROE .3795 RR_ -.3645

FOE -.3253 FRA 2.3923

BDE .9924 _'A 5.4186

hAUNCH DATE AUG 2 1970

H_LIOCENTRIC CCNIC

RL 191.85 LAL -.00

RP 108.15 LAP 2.24

RC 137.063 GL -12.67

PLAN[TO_[NTRIC CONIC

C3 22.107 WL 4.702

NIO-COURSE E_CUTION ACCURACY

SGT 6221.5 SGR ?53.0 .%3 349.7

RC3 .0941FAU .0_ RRT -.8571 _ -.8282 RI"F" .9794

FC5-1.2958 8_ ° 20088 SG6 62t_.9 /_5 .0088 R13 -,9795

BC5 3.1503 FSP -1218 SGI f255.5 $G2 4_.9.9 THA 174.19
q

FLIGHT TIME 204,00

OISTANC[ 571.521

I.O. 309.30 Yr. 26.488 GAL 6.91AZt. 92.25 HCA 269.83 S_ 126.80 ECC

LOP215.15 VP 57.525 GAP 10,_ AZP 89.84 TAL 195.56 TAP 61.20 RCA
GP 14.59 7AL 45.50 ZAP |58.5_ [TS _1_.57 ZAl[ 12_.55 [T[ 171.66 7AC

OLA -M.08 RAL _.?? RAO 6_H87.9 _[L 11.979 PTH 2.15 VHP 6.959 0PA

LNO4 AZNTH iNCH TIME L-I TIME IN,/ L_T
66.64 11 31 19 14_O.51 25.89

113.36 17 19 3 5670._ 25._0

66,64 11 57 19 1450.51 23,89

113.36 17 lfl 5 96"/'0.59 25.gO

66.64 11 37 19 1450.91 25.89

1|3.36 17 15 5 96?0.59 25.90

OIFFEMENTIAL _CTIONS

TOE -.8142 TRA 5.6715 TC3-2.9619 _U .8757

ROE .3775 RR_ -._RC5 .0779 FAU .02786
FOE -.2350 FRA 2.4006 FC3-1.0911BSP 20305

_0[ .8974 8RA 3.6899 BC3 2.9629 FSP -1152

INJ _ INJ let A_K: INJ AZMTH INJ TIME

8.ZB 1_J.52 117.88 12 1 29

Z65.99 139.53 117.81 18 49 33

8.ZO 159.32 117.88 12 1 29
2_5.99 159.53 117.87 18 49 33

8.Z_ 139.52 117.88 12 1 29

265.99 1_._ 117,87 18 49 55
NlO-_ [_ECUTICI¢ ACCURACY

SGT _7_.7 _ 721_.6 .%5 526.0

RRT -.8218 RRF -.8117 RTF .9789
SGB 6517.7 _5 .0067 R13 -.9789

S_1 6304.2 ,%2 412.1 THA 174.54

ARRIVAL DATE FEB 22 1971

.22987 IN(: 2.2470 Vl Z9.345

97.66 APO 155.95 v2 35.047

114.09 ETC 297.98 CLP-164.14

-2.70 RAP 233.47 ECC I._638

PO CST TIN INJ 2 LAT INJ 2 LONG
850.9 27.42 .73

5070.4 27.43 _98.44

850.5 27.42 .73

5070,4 27.43 298.44

850.9 27.42 .75

5070.4 27.43 298.44

OE_IT DETERNINATION ACCURACY

ST 1936.3 SR 489.9 SS 673.5

CRT -.7749 CRS .5701CST -.9608

LSA 2076.9 NSA 361.1 SSA 14.4

ELI 1974,0 EL2 503.9 ALF 168.64
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH 0ATE AUG 2 1970 FL|_IT Till( 206.00 ARRIVAL 0AT[ F(8 24 1971

I'I(LIO((NTRZC CONIC 0|STANC( 577.175

RL 151 .63 LAL -.00 LOL _O9.30 VL 26.461 GAt 7.39 ATL 9"Z.10 PICA 769.04 SK4 1L_.6Z (CC .23555 INC 2.0952 VI 19.545

RP 106.17 LAP 2.09 LOP 218.34 VP 3?.494 GAP 10.78 ATP 89.96 TAL 154.31 TAP 63.54 RCA _6.80 APO 156.45 v2 )5.034

R( 139.266 GL -11.34 GP 13.95 7AL 41.99 ZAP 159.95 (TS 39,1_ ZA( 122.18 (T( 172.11 ZAC 113.15 (TC 257.92 CLP-165.46

PLAN[ T(x:Ir NTR IC CONIC

C3 23,814 VHL 4.880 0LA -$4,77 RAL _8.32 RAO 6§C_.0 M[L 12.050 PTH 2,15 VHP 7,212 OPA -3.B5 RAP 2_!5.03 (CC I .3919

LNCH ATI4TH LNCH TIN[ L-I TZN( ZNJ LAT IN| LONG |NJ RT AS_ |NJ AZl4TH IN| TIN( PO CST TIN IN| Z LAT IN| 2 LONG

68.92 11 56 lg 1430.13 22.55 5.69 141.61 !17.Z'_ 12 20 9 830.1 Z5.99 558.59

111.06 17 8 24 5726.t_ 22.54 2(H].?I 141.62 |17.Z0 18 45 51 5121.0 26.00 262.21

68.92 11 56 19 1430.15 22.55 _.89 141.61 117.22 12 20 -g 830.1 25.99 558.39

11t.08 11 8 24 5726.99 22.54 2T_.71 141.62 II?.L_ 18 45 51 512Y.0 26.00 262.21

68.92 11 56 19 14_0.15 22.f13 5.69 141.61 llT.ZZ 12 L_) 9 830.1 25.99 358.39

111.08 17 8 24 5?26.99 22.54 269.7l 141._ 117.Z0 18 43 51 512Y.0 26.00 262.21

OIFF[I;q[NT|At, C(31R(CT|OIS N|0-C, CI,WS( (X[CUTION ACCURA(Y

TO( -.7092 TRA 5.9567 TC3-2.?6T? 8AU .M|4 SGT G$_.6 SGR 705.$ SG3 _?.G

Ro( ._15 _A -.37M Re5 .0647 FAU .OZSOA RR? -.20_ mF -.?_1 RTF .9784 CRT -.7186 CRS .5006

rO( -,1584 IrRA 2._163 FC3 -.9102 6_IP 20519 SG6 6)61.6 R_5 .0050 R15 *.9?85 LSA L_Z.? NSA $?6.5

BO( .8053 8RA 3.9?46 IK3 2.1f_5 FSP -lOgO SGI 6348.Z 8_ 413.5 _ 1?4.85 (LI 1925.3 (LZ 325.7

LAUNCH OAT( AUG 2 19/I) IrL|_ktT TIM[ _1_.00 ARRIVAL OAT[

H(L|OCrNTRIC CCNIC O[STANI_ M2.7_0

RL 151.83 I_t. -.00 L_L 3_1.50 VL _.435 GAL ?._0 ATL t11.94 PiCA 272.24 SHA 1_.45 (CC .241_ INC 1.9437

RP IO8.21 LAP 1.94 LOP Z_1.54 MP )?.4_1 GAP 11.30 aFP g0.O_ T_L 153.24 TAP 65.48 R_A 95.89 _PO 15?.01

R_ 141.459 GL -10.0_ GP 11.3_ 7N. 40.54 ZAP 1i1._ iTS dl._ 7A_ |21.85 (T[ 1_2.51 7AC 113.46 £TC 258.28

PLAN[ TOC_MTRI C C.Oq I C

C3 25._64 Vt4L 5.0?60L, A -)).32 flAL _4t9.19 IMO 6_118.0 VI[L 12.130 PTH I_.17 WIP 7.S02 OPA oA.94 RAP _36.66
LNO4 ATMTH LNO4 TIN[ L-I TIN[ fNJ taT |NJ _ INJ I_T AK |NJ A_MTH |NJ TIN[ 4_O CST TIN INJ Z'_AT

?t .27 12 16 17 1406.54 _1.19 ).3T 1d).94 116.60 1_ 3_ 44 g(_.) 24.59

ID8.13 17 Otl _189.)1 ZI.RI Z?).81 Ja).gS 116.59 18 36 40 5189.3 24._0

71.27 12 |6 |? |4G4_.54 _t .19 )._ 14_._4 1|6._0 12 _ 44 _06.5 24.59

108.?$ 17 O It 5789.51 2l._l Z?).tlS 145.1_ 116.59 18 )6 40 5189.) 24.60

110.OO 16 16 55 655.89 16.46 305._ 141._$ 120.59 16 E? 2? 33.9 20.3?

110.130 17 S_ 46 S_O9.93 26.10 Cqt_.)? 146.41 112.91 19 32 16 t010.0 28.96

o|lrir(N[NT[,Aq. C._IRt_CT|(]q_ N|_ (I_CUT|OI &COJIRA_Y

TO([ -.6037 TRA 4.E_ TC5o2,)?00 _ .8854 $_Y _)_.4 _ (_.) S_) 290.4

NO( .3871 ItWA -.5830 i_) .0540 F6U .02_40 NRT -.tP0_4 I_r -._615 gTF ,9781

FO( -.O9l? trRA R.4159 Irc5 -.7526 8SP _0?AJ _ 6)_.9 R_ .0055 RI) °.9?81

90( .?IPZ BRA 4.2756 0¢3 £.5706 FSP -10SS 961 _M5._ $_ 415.8 YNA 175.12

OR_|T 0ETI[RfAINATION ACCURACY

ST 189J.? SR 4?6.2 S) 654.1
CST -.9615

SS_ 14.2

ALF 169.44

FEB 26 1971

Vl 29.345

V2 35.021

CLP-166.74

[CC 1.4240
IN| ,2 tONG

3'35.87

266. a0

$55.81

266 • 40

296.58

254.36

Ol_|Y OETI[RNINATION ACCURACY

ST 1859.9 SR 464.0 SS 6)9.8
CRY -.658_ CRS .4359" CST -.9635

_ 19_3.1 NSA 3_.7 SSA 14.0

ELl 1885.? (L_ 544.5 ALF I70.33

LAUN(H OaT( AUG 2.1970 FLIG44T Till[ 210.00 ARR|VAL OAT( F(6 2_ 1971

NI[LIOC(NTR|C CONIC OISTANCI[ _.299

¢L 151.O3 LAI. -.O0 LOL 309.30 VL L_6.405 GAL 8.45 ATL 91.Y¢ t_J 2?5.44 Slier 126.27 (CO .248_0 iN(

RP IO8.23 LAP I.?8 LOP 224.74 VP )?.429 GAP !1.85 ATP g0.1/ YAI. 1_r_.18 TAP 67.62 RCA 94.92 APO

K 143.643 GL °8.88 GP 12,85 ZAL $9.15 7AP 162o48 (T$ 45.00 7_[ 121.53 1IT( ]72.t_6 _'AC il5.21 [TC

PLAi_TOCENTR 1( CONIC

C3 27._N_8 VtAt. $.ZgO Ot.A -_.$Z eAL 271.19 tiM) 65M.1 VI[L 12.221 PTN Z.Z0 YNP ?.810 OPA *5._6 RAP

LNO4 _714TN LNCH TiN[ L-I TIN[ |NJ LAT

?$.?$ 12 $7 40 I)M,Z) _9._9
106.21 16 49 56 5858.75 |9.89

73.?) 1"_ _T40 15Y8.Z) 19._1

IO_.2? 16 49 _ 5858.75 19.89

110.OO 15 48 17 76J.45 11.94

110.O0 18 )8 L)9 5523.52 28.25

01FF(RIENT|AL CONIq[CTI(]q$

TO( °.4876 TRA 4.5?06 TCS-2.3?IS(MU .I_T_P
R0( ,)9_H_ RRA -._543 RC3 .0454 FAU .Ol_)

FOIl -.0337 FRA _.42_N_ FC5 o.6165 65P _71

eo( .6346 8RA 4.5878 ISC5 E.)?2Z r_ -981

1.7918 V! 29.545

157.62 V2 $5.00_

258.64 CLP°167.99

238.35 (CO 1.4606

INJ _ IIkUNT AS4: |g_ A_4TN INJ TIN| POCST TiN INJ 2 LAT 1NJ Z LONG

.iS 146.)l 116.O2 13 0 )8 ??8.2 25.21 $53.04

_M,49 146.52 116oOI 18 21 35 _258.7 25.22 271.09
•45 146._1 116.0Z IS 0 38 ??8.2 25.21 355.04

278.4_ |4_,)_ !16.01 18 27 55 52_8.1 23.22 271.O9

$10.64 IdI.Y_ 122.27 16 0 59 1_1.5 16.11 304.02
ZH.M 150.21 110.09 20 10 32 4923.5 30.72 248.25

NIO--_E)ECUTIONACCURACv ORBIT OETERN_XL4TION ACCUI_ACY

80T 6395.5 _ _$.0 SG$ 274.2 ST 1839.5 SR 452.? SS 629.3

RRT -.?_RF -.7_ RTF .9779 CRT -.5960 CRS .3714 CST -.9666

S_864L_.)1_3 .O0Z$ RI) -.9779 L)A 1956.2 NSA 397.4 SSA 13.7

8_1 611_.! _ 413.0 TNA 175.35 (LI 1860.0 (L_ 359.3 ALF 171.33

t._UNCH OAT[ AUG 2 1970 FLIGHT TIN| 212.00 AR_|VAL OATE NAR 2 J971

!.6383 Vl 29.345

158._0 V2 _a.995

239.02 CLP-169.2Z

240.09 (CO 1.5024

_:L|OC(NTRZC C_NIC OISTANCI[ 893.753

_. _St ._3 LAL -.00 t.G. _O9._0 VL 26.)76 C_ g.O$ _/t. 91.64 _ 2?8.64 S_ 1_.09 (CO .255_? |NO

RP 108.28 LAP J._Z LOP _Z?._4 VP $?.397 G4P 1_,42 t_P II0,_J T_L 151,15 TAP 69.?6 RC_ 93.88 APO

/_ 145.816 GL -7,75 6P 12.M ZN. 57,_ ZAP 165._4 (T$ 45,1_ 7N[ 521.21 (T( ]75.17 7AC 115.00 (TC

PLAN[T(X(NTRIC C_N|C

C3 _O.528 VNL 5.525 OLA -)I.IYRM._Z.$I RAO_$(_.f _ IZ._iZ5 PTH _.22 _ 8.157 OPA *6,93 RAP
PO CST TIM |N_ 2 LAT iN| 2 LONG

742.9 21.86 349.7d

49.S 21.88 298.5_

7A2.9 21.86 349.74

49.5 21.88 298.54

256.4 12.75 309.53

4872.0 51.62 244.50
Q2BIT OETERN|NATION ACCURACY

ST 1829.2 SR 441.8 SS 622.1

CRT -.55_4 CRS .3142 CST -.9704
LSA 1940.6 NSA 402.6 $S_ 15.5

(L| 1844.9 (L2 5?0.5 ALF 172.35

I, NCH 4;_4TH _ TIN| L-| TIN[ INJ _tT |NJ f._NG IN, JET AIR |NJ _NTH |NJ TIN|

?6.39 13 1 9 134_.11_ 18.59 lS?.ll IQl.71 115.48 IS 23 )Z
10_.61 16 )_ _ _49.51 |8._0 _105.g| |4_J,P_ 1J5.47 16 d? 48

Y6.$9 13 l 0 1N2.88 I8,H $57.11 148.71 115.48 1) 23 3_

105.61 16 M 59 M9.51 18.tR) 305.91 14_1.1_ 1|5.47 16 47 48

110.OO J5 _10 d_ 856.42 8.44 )15.76 14£,86 125.26 15 45 4

110,00 19 6 )l 54/_.00 _.41 Z55,01 155.411 I(M.21 20 ST 43

OIFF(RI[NTIAL COI_q[CTI(_N.q NID-CCUI_E flKoJrrlON ACCURACY

TO( -.3805 TRA 4.g020 TC)o2.1742 8AU .8875 !IGT 64£|;2 _ 844.9 SG) _59.2
RO( .4017_A -.4047 R C5 .05_1FAU .01759 _ -,_1_1 r -._J_i8 RT! r .97?6

FO( .01/_) FRA 2.4330 FC) °.A_JO 8_ 21_ _ 6453.9 I1_$ .0014 RI) °.9779

80( .5603 eRA 4.9187 BC3 2.1745 FSP °933 361 64AO.A SG2 411.1 THA 175.57

_7



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197OJ

LAUNCH OATE AUG 2 1910 FLIGHT TINE 214.00 ARRIVAL DATE NAR 4 197l

HELIOCENTRIC CONIC DISTANCE 599.124

RL 151.83 LAL -.00 LOL 309.30 VL 26.348 6AL 9.65 AZL 91.48 PiCA 281.83 SNA I2§.9I ECC .26323 IN(: 1.4823 VI 29.345

RP 108.33 LAP 1.45 LOP 231.I3 VP 37.365 GAP 13.02 ATP 90.30 TAL 150.08 TAP 71.9I RCA 92.77 APO I59.06 V2 34.982

RC 147.979 GL °6.67 GP 11.94 ZAL 36.56 ZAP 164.74 ETS 47.47 2AE 1L_.90 ETE 173.44 ZAC I12.83 ETC 259.42 CLP-170.43

PLAN[TOCENTRI¢ CONIC

C3 33.427 VHL 5.782 0LA -30.07 RAL 273.75 RA0 6568.3 VEL 12.442 PTH 2.25 VHP 8.486 OPA -7.85 RAP 241.88 ECC 1.5501

LNO4 AZNTH LNCH TINE L-I TIN[ INJ LAT INJ LONG I'NJ RT kS_ INJ AZNTH INJ TINE

79.42 13 28 15 1295.62 17.33 352.94 151.14 114.97 13 49 50

100.58 16 19 _0 742.42 17.34 312.24 151.15 114.97 16 32 13

79.42 13 28 15 1295.62 17.33 352.94 151.14 114.97 13 49 50

100.58 16 19 50 742.42 17.34 312.24 151,15 114.97 16 32 13

110.00 15 17 59 937.88 5.37 320.08 144.30 123.81 15 33 36

110.O0 19 29 17 5436.213 30.14 2_0._ 156.49 106.94 20 59 53

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE -.2818 TRA 5.2517 TC3-I.9791 8AU .8846 SGT 6440.8 SGR 627.5 S_3 245.1

ROE ,4103 RRA -.4161RC3 .0319 FAU .01539 RRT -.7580 RRF -.7447 RTF .9779

FOE .0616 FRA Z.4438 FC3 -.3985 6SP 214_q SC_ 6471.3 R23 .0007 RI3 -.9779
8DE .4978 BRA 5.2681 8C3 1.9794 FSP -888 SGI 6458.4 SG2 408.2 THA 175.76

LAUNO4 DATE /LUG 2 1970

HELIOCENTRIC CCItt

RL 151.83 LAL -J]O

RP 108.37 LAP 1.28

RC 150.132 GL -5.66

PLANE TOCENTRIC CONIC
C3 36.742 VHL 6,061

LNCH A2'NTH LNCH TINE

83.33 14 3 23

96.67 15 54 5

I(30,OO 15 19 47

1(30,00 17 20 22

110.OO 15 7 54

110.OO 19 4844

DIFFERENTIAL C_CTION$

TOE -.1702 TRA 5.6L_25 7C3-1.7872 0AU .0780

ROE .4194 RRA -.41_3 RC3 .0264 FAU .01326

FDE .1016 FRA 2.4575 FC3 -.3124 OSP 21655

BOE .4526 BRA 5.6388 0C3 1.7874 FSP -849

PO CST TIN INJ 2 LAT IN3 2 LONG

695.6 20.55 345.62

142.4 20.36 304.91

695.6 ZO.55 345.62

142.4 20.56 304.91

337.9 9.78 313,76

4856,2 52.16 241.85

CR01T DETERNINATION ACCURACY

ST 1827.0 SR 431,0 SS 617.3

CRT -.4718 CRS .2624 CST -.9743

LSA 1934.2 MSA 404.4 $$A 13,2

ELI 1838,8 EL2 377,6 ALF 173.37

FLIGHT TINE 216.00 ARRIVAL DATE NAR 6 1971

01STANCE 604.399

LOL 309.30 VL 26.320 GAL 10.33 ArL 91.32 H_ 285.02 5HA 125.74 ECC .27167 INC 1.3228 Vl 29.349

LOP 234.33 VP 37.333 GAP 13.66 A2'P 90.34 TAL 149.04 TAP 74.06 RCA 91.58 APO 159.89 V2 34.969

GP 11.55 7AL 35.37 2AP 165.77 ETS 50.27 2AE 120.59 ETE 173.68 ZAC 112,67 ETC 259.82 CLP-171.62

DLA -29,03 RAL 274.93 RAO 65(%.4 V[L 12.574 PTH 2.28 VHP 8.859 OPA -8.71 RAP 243.71 ECC 1.6047

L-! TINE INJ LAT INJ LONG INJ RT ASC INJ A;_4TH INJ TIf_ PO CST TIM INJ 2 LAT INJ 2 LONG

1L:_1.91 16.09 346.89 153.59 114.49 14 23 45 621.9 19.26 339.60

863.87 16.11 3L_0.64 153.60 114.48 16 8 29 265.9 19.28 313.35
974.09 10.60 325.99 150.81 118.14 15 36 J 374.1 14.28 319.13

5874.97 21.75 280.58 156.10 111,03 18 50 17 5275.0 24.41 272.79
1011,50 2,57 323,94 145,94 124,10 15 24 45 411,5 7,03 317,69

5410.33 _0.64 248.63 159.41 105.95 21 18 55 4810.3 32.32 239,92
MID-COURSE EXECUTION ACCURAC_ OK_IT DETERNINATION ACCURACY

SGT 6454.8 SGR 610.4 _3 232.0 ST 1831.7 SR 420.1 SS 614.5

RRT -.7481RRF -.7347 RTF .9781 CRT -.4122 CRS .2155 CST -.9782

6483.6 R'Z3 .ODD! RI3 -.9781 LSA 1935,6 NSA 403.1 SSA 12.9
$G1 6471.0 SG2 404.0 THA 175.94 ELI 1840.2 EL2 380.9 ALF 174,36

LAUNCH OAT£ AUG 2 197d FLIGHT TIN([ 218.00 ARRIVAL DATE NAR 8 1971

HELIOCENTRIC CONIC

RL 191,83 LAL -,00

RP 108,41 LAP 1,10

RC 152,275 GL -4,70

PLAI_TCK_ENTRIC CONIC

C3 40._39 VHL 6.367

LN(.H ATNTH LNCH TINE

90.00 14 27 52

90,00 15 38 25

100.00 14 _6 7

100.(30 17 52 50

II0.00 14 59 38

I10,OO 20 5 49

DIFFERENTIAL CORR[CTIONS

TOE -.0553 TRA 6.0168 TC3-1.5996 OAU ,8670

ROE .4288 RRA -.44J4 RC3 .02J4 FAU .0112I

FDE .1376 FRA 2,4743 FC3 -,2393 OSP 21840

.4324 8RA 6.0329 BC3 I .5998 FSP -804

0ISTANCE 609.564

LOt. 309.30 VL 26.292 GAL 11.05 AZL 91.16 PiCA 288.21 SNA 125.56 ECC .28085, INC 1.1584 Vl 29.345

LOP 237.51 VP 37.301 GAP 14.34 A2P 90.36 TAL 148.02 TAP 76.23 RCA 90.30 APO 160.82 V2 34.956

6P 11,18 7AL 34.24 ZAP 166.72 ETS 53.52 ZAE 120.29 ETE 173.89 ZAC 112.54 ETC 260.24 CLP-172.80

OLA -28.03 RAL 276.03 RA0 6568.6 VEL 12.724 PTH 2.31 VHP 9.260 0PA -9.52 RAP 245.56 ECC 1.6672

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2NTH INJ TIt_ PO CST TIM INJ 2 LAT INJ 2 LONG

1182.30 11.72 341.87 154_54 i15.96 14 47 34 592.3 15.12 354.84

953.19 18,11 328,09 157,49 112.14 13 54 18 353,2 20.96 320.58

1090.91 6.79 332.56 151.93 119.18 15 14 18 490.9 10.63 323.88

5807.85 23.32 276,21 159.60 109.25 19 29 38 5207.9 25.73 268.24

1079.87 -.04 327.51 147.72 124.18 15 17 38 479.9 4.44 321.29

5391.66 30.98 247,28 162.27 105.22 21 35 41 4791.7 32.76 238.51

NIO-C_URSE EXECUTION ACCURACY ORBIT DETERt41NATION ACCURACY

S6T 6463.5 S_q 593.4 SG3 219.8 ST 1841.9 SR 408.8 55 613.5

RRT -17391 _W -.7258 RD" .9784 CRT -.3554 CRS .1754 CST -.9819

SG6 6490.7 1_3 -.0002 RI3 -.9784 LSA 1943.4 NSA 399.1 SSA 12.6

_1 6478.5 _, 396.8 THA 176.10 ELI 1847.9 EL2 380.9 ALF 175.29

LAUNCH DATE AUG 2 1970 FLIGHT TINE L:_ZO.O0 ARRIVAL OATE NAR 10 1971

HELIOCENTRIC CONIC

RL 151.83 LAL -.IX)

RP 108.45 LAP .92

RC 154.408 GL -3.19

PLANET(XENTRIC CONIC

C3 44.902 VHL 6.701

LNC_ A_4TH LN_H TINE
90.00 13 53 57

90.00 J6 20 34

I00.00 14 40 9

100.00 19 17 3

110.00 14 52 40

110.00 20 21 2

DISTANCE 614.602

LOL _09.30 VL _6.264 GAL 11.83 421. 90.99 /'_A 291.40 SNA 125.39 ECC .29086 INC .9882

LGP 240.70 VP 37.27D GAP 15.07 A2'P 90.36 T_L 147.03 TAP 78.45 RCA 88.92 APO 161.86

GP 10.85 ZAL 33.19 ZAP 167.60 ETS 57.31 2,_E 119.97 ETE 174.08 2AC 112.42 ETC _60.66

0LA -27.08 RAL 277.07 RAO 65E8,7 VEk 12.894 PTH 2.35 VHP 9.691 OPA -10.28 RAP 247.45

L-I TINE INJ LAT INJ _ INJ RT ASC INJ A214TH INJ TINE PO CST TIM INJ 2 LAT
1332,96 7,10 350,.33 155,33 117,48 14 16 10 733,0 1d:73

85A.02 20.54 32J.83 161.39 109.93 16 34 48 254.0 23.07

1183,'_0 3.M 337.69 153,46 119.69 14 59 53 583.7 7.61

5766.57 24._ 273.48 162.76 108.08 19 53 10 5166.6 26.46

1144.42 "2.51 330,88 149,61 124,10 15 11 44 544.4 1,98

5378.62 31.21 246.34 165.08 104.70 21 50 40 4778.6 32.91
DIFFERENTIAL O3_q[C TION_

TOE .0646 TRA 6.4M4 TC3-1.4164 BAU .8503

ROE .4385 /;IRA -.4551 RC3 .OI_ FAU .00910

FOE .1709 FRA 2,4957 FC3 -.1769 BSP 21965

_OE .4452 BRA 6.4544 BC3 1.4165 FSP -763

NI0-Q3URSE EXECUTION ACCURACY

_T 6468.1 SGR 576.E SG3 _0.5

_T -.7509 I_ r "%7170 RTF .9789

S_ 6a193.0 1_3 -,0005 R13 -,9789

SGI 6481.9 ,$(;2 3_Y'Z.4 THA 176.26

Vl 29.543

v2 34.943
CLP-173.97

ECC 1.7390
INJ 2 LONG

343.72

314.O7

331.11

265.39

324.67

237.53

ORBIT OETERNINATION ACCURACY

ST 1856.6 SR 397.2 SS 614.4

CRT -._018 CRS ,I355 CST -.9852

LSA 1956.5 MSA 392.7 SSA 12.3

ELI 1860.7 EL2 377.8 ALF 176.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH 0ATE AUG 3 1970 FLIGHT TIN[ 70.00 ARRIVAL DATE {XT 12 1970

HEL IOCENTRI¢ COMIC

RL 151 .81 LAL -.00

RP 108o69 LAP -5.29

RC 56.732 GL -6.94

PLANE TOCENTRI C COMIC

C5 152o071 VNL 11.492

LN(J4 ATNTH LN(H TINE

90.00 11 4 39
gO .00 l_r 37 27

I00.00 II 51 56
I00.00 15 32 _2

II0.00 12 5 16

110,00 17 36 1

LOb 310.26 VL

LOP .66 VP

GP -4.37 2AL

DISTANCE 142.991

19.031 GAL 11.00 ATL 94,27 HKA 50.48 _¢4 95.73 ECC .60610 _NC 4.2668 Vl 29.549

32,494 GAP -36.60 AZP 9Z.72 TAL 172.59 TAP 223.07 RCA 37.71 4PO 153.76 V2 54.867

70.21 ZAP 25.07 ETS 168.46 7AE 151.12 ETE 170.04 24C 90.78 ETC 256.05 CLP 24.71

EL4 -26.98 RAL 236.39 RAO MTO.4 VEL 15.919 PTH 2.81 VNP 21.191 0PA -11.57 RAP 202.73 ECC 3.1736

L-I TINE INJ LAT INJ _ INJ RT 4_ INJ AZNTH INJ TIN[ FO CST TIN INJ 2 LAT INJ 2 LONG

1589.06 -1.11 4.B7 |L_.29 _18,_0 I1 31 8 999.1 2.68 558.24

100_.63 14.42 336.40 137.04 _4.G4 13 55 37 489.6 17.65 329.19

1436.54 -4.87 351 ,_ 127.21 119.53 12 15 _2 856.5 ".90 545.04

717.57 IB.33 310.07 1_.80 114.03 15 44 49 117.6 21.42 303.44

1394.47 -11.88 344.|7 ILvZ.97 122.29 12 28 30 794.5 -7.55 537.78

5620.25 25.82 263.04 142,41 II3.L_ 19 9 41 5020.2 29.73 255.07

OIFFERENTI41.. CCI_ItI[CTIOMS NIO-CCURS[ I[N[CUTICN ACCURACY CR61T OETERNINATION 4CCURACY

TOE .5025 T24-1.3494 TC3 -.1007 B_J .1944 _T BO9.3 g 451.1 5G3 34.1 ST 272.2 SR 445.0 SS 249.4

ROE -.8917 RR4 -.1155 RE3 .0178 FAU .0141§ _T o.0702 _ .0790 RTF -.6293 CRT -.5174 CRS -.G828 CST .9755

FOE -.1951 FR4 -_6TO FC3 -.Og2B BSP 2048 _ _.5 _3 -.0079 R13 .6_00 LSA 518.8 NSA 254.8 SS4 13.9

8DE .9418 MA 1,3543 _3 .I101 FSP -70 _1 810.4 _ 449,1 THA 176.40 ELI 475.5 EL2 218.9 ALF 112.66

L4UNCH DATE AUG 3 1970 FLIGHT TIN[ 72.00 ARRIV4L DATE

H[LI(XENTRIC CONIC O|STM_CIE 149.120

RL 151.81 LAI.. -.00 LQ.. 310.26 VI. 19,6_H} GAL I0.M _. 94.0"Z HCA 53.65 .St4A 97.39 ECC .57942 IN(: 4.0225 Vl 29.549

RP IO8.6fl LAP -3.24 _ 3.84 VP 52._5 GAP-_I.BG AZP _Z,59 TAL 172.06 TAP L_Zfl.71 RCA 40.96 APO 153.81 V2 34.878

RC 54.887 GL -7.|4 GP -4.52 7AL H.Z_ 7AP 2_1_! rTS 167,3_ 7,_ 152.20 EI"E 169.89 7AC 90.96 ETC 256.13 CLP 23.17

PLANE TC_ENTRIC CGN|C

C5 118.614 _ 10.891 OLA -27.38 RAL Z_7.41 RAO 6510.Z VILE. 1_.4g0 PTH 2.76 VHP 20.29| OPA -12.16 RAP 204.20 ECC 2.9521
LNCH ATNTH L.NCH TINE L-I TIN[ INJ LAT ;NJ _ |NJ RT AS(; |NJ AZNTH |NJ T|NE PO CST TIN ;NJ 2 LAT INJ 2 LOMG

90.O0 11 21 17 1526.44 .9'Z |.,5_ |_.70 |18.50 11 46 45 926.4 4.69 354.74
gO.O0 15 28 57 1110.14 15,P5 3_7,_ 1_,_ I14.9_ 15 47 28 510.1 17,09 330.46

1O0.00 12 3 54 1388.70 -5.26 34/1.95 1Z7.39 119.75 1_ 27 5 788.7 .72 542.45

100.00 15 29 1 725.11 18.18 311.Z| 1_._/I 114.15 15 41 4 123.1 21.29 303.79

II0.00 12"I,$ _ 1557.23 -10,52 34_,15 |Z_,_ lZ2,71 12 36 53 757.2 -6.13 335.80

lIO.00 17 3_ 29 5615,_J 25.95 2GR.73 141.94 115.07 19 9 4 _J5,4 28°84 254.74

OZFFERI[NTIAL COR_TION_ NID-C_UR_ [_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE .2951 TRA-1.5421 TC5 -.1131 OAU .|819 SGT 846._ _ 4_.0 S(.5 57.1 ST 284.7 5R 450.8 SS 258.8

ROE -.8563 RRA -.0982 RC3 .01_ FAU .01444 RRT -.0_7_ F_: .0884 RTF -.6492 CRT -.5125 CRS -.6778 CST .9759

FOE -.1901 FRA .5870 FC5 -.1054 _3P 2182 _ 9G1._1 _5 -.0089 RJ3 .6499 LSA 5_0.1 NSA 264,7 SSA 14.1
_OE .9057 _A 1.3456 8C3 .1|47 FSP -78 _1 848.1 _ 455.6 THA 176.25 ELl 481.6 EL_ 228.9 ALF !15.56

OCT 14 1970

LAUNCH OATE AUG 3 1970

HELIOCENTRIC COMIC

RL 151.81L4L -.O0

RP 108.62 LAP -3.18

RC 55.110 GL -7.33
PLAN[T(XENTRIC COMIC

C3 106.569 VHL IO.323

LNO4 A/NTH LN_H TIM[
90.O0 II 39 35

90.O0 13 18 16

IO0.00 12 15 41

100.(30 15 24 51

I10.00 12 22 8

llO.O0 17 54 53

FLIGHT TIN[ 74.00 ARRIVAL OAT[

01ST4N_E 15_.524

LOb 510.26 VL 20.206 GAL 10.19 AZL 95.80 PICA 56.82 ,_AA 99.05 ECC .55561 INE 5.7972 VI 29.549
LOP 7.02 VP 53.219 GAP -55._1 ATP 92.08 TAL 171.55 TAP 228.58 RCA 44.20 AI_ 153.85 v2 54.888

GP -4.69 ZAL 60.55 FAP _Z.12 ETS 16G.08 7AE 155.42 ETE J69.76 FAC 91.14 ETC 256.22 CLP 2J.64

DL4 -27.76 RAL 238.36 RAO 6570.0 VEL 15.097 PTH 2.71 VHP 19.425 0P4 -12.97 RAP 205.68 ECC 2.7559

L-| T|ME INJ I.AT |NJ LONG ZNJ RT A,_ INJ A2NTH INJ TIN[ PO CST TIM |NJ 2 L4T INJ 2 LONG

1456.87 3.16 557._O 130.12 118.16 12 5 52 856.9 6.90 350.81

1135.87 15.09 539.15 155.16 115.34 13 37 11 535.9 16,40 332.03

1340.19 -1.62 346.29 127.47 119.85 12 38 1 740.2 2.36 539.77

727.78 18.05 511.49 157.54 114.24 15,_'59 1_7.8 21.17 _04.09

1_|9,89 -9.14 340.14 ILP,Z.B6 125.08 J2 44 8 719.9 -4.72 555.84

5608.89 26.12 262.50 141.55 112.87 19 8 22 5008.9 28.99 254.29

C_T 16 1970

OIFFERENTI4L _CTIOMS NIO-C.OJ_S[ E_ECUTION ACCURACY

TOE .2885 TR4-1.3345 TC3 -.1169 BAU .16_9 ,%T _5.7 _ 460.4 SG3 40.4

ROE -.8212 RRA -.0819 RE3 .0196 FAU .01476 RRT o.0974 _ .0989 RT1F -o6_5 CRT -.5088 CRS -.6733

FOE -.2011 FRA .E_74 FC3 -.I199 BSP 2323 S68 _.Z RL_ -.0101 R15 .6695 LSA 541.5 HSA 274.5

_OE .8704 _RA 1.5570 BC3 .1185 FSP -87 _1 _7.Z _2 457.4 THA 176.05 ELI 489.5 EL2 238.9

L4UNCH DATE 4UG 3 1970 FLIGHT TINE 76.00 ARRIVAL DATE

HELIOCENTRIC C(_I|C O_$TANC[ 161.599

RL 151 .81 LAL -.00 LOL 310.26 VL 20.735 GAL 9.74 A2't. 95.59 PICA 60.00 SNA 100.65 ECC .52872 INC 3.5875

RP 108.58 LAP -3.11 L(_ 10.21 VP 5_.554 GAP -51.65 AZP 91.80 TAL 171.08 TAP 251.08 RCA 47.44 APO 155.87

RC 51.409 GL -7.51 GP -4.87 74_. 67._Z 7AP 20.68 ETS 164.61 7AE 154.81 ETE 169.66 7AC 91.29 ETC 256.32

PLANE TOCENTRIC CONIC

C3 95.7?8 VHL 9.787 0LA -28.11 RAL 239.24 RA0 6569.9 Vl[L 14.735 PTH 2.67 VHP 18.591 OPA -15.78 RAP 207.]8

LNCH A2'NTH LNCH TIN[ L-I TXNE |NJ LAT |NJ _ |NJ RT ASC INJ A2'NTH ;NJ TINE
gO.OO 12 2 10 1371.95 5,87 _52.73 150.66 117.75 12 25 2

90.00 13 2 44 1175.52 11.93 341.46 155.75 115.87 15 22 20

IO0.00 12 27 13 I_90.89 .05 _1,3.58 127.45 119.89 12 48 44

1O0.00 15 20 22 751.62 17.94 311.73 136.67 114.52 15 52 34
110.00 12 29 51 1282.60 -7.74 5_1_.15 J_'_.64 125.40 12 51 14

I10.00 17 34 13 5G00.71 _.54 261.76 140.f_0 112.62 19 7 54

DIFFERENTIAL CORRI[CTIOMS NIO-COUR_I[ EXgCUT|ON ACCURACY
TOE .2828 TRA-I .3295 TC3 -.1197 BAU .1554 SGT 9_5.9 S_R 4_1.2 _,5 44.0

ROE -.7864 RRA -.0663 RC5 .0202 FAU .01511 RRT -.1(_7 I_F .1106 R7F' -.6871

FOE -.2043 FRA ,6282 FC3 -.1366 B&P 2475 _ 1055,7 R_5 -.0114 RI5 .6880

BOE .8357 BRA 1.3280 BC5 .1214 FSP -9t5 SGI _V_7.7 SG2 460.5 THA 175.86

OK_IT DETERNINATION ACCURACY

ST 297.9 SR 456.0 SS 268.4
CST .9764

SSA 14.3

ALF 114.61

OCT 18 1970

Vl 29.349

V2 54.900

CLP 20.12

ECC 2.5763

PO CST TIM INJ 2 LAT INJ 2 LOMG

772.0 9.54 345.97

575.5 15.51 554.42

690.9 4.03 337.05

131.6 21.07 304.33

682,6 -5.30 331.88

5000.7 29.17 255.72

OR_IT DETERMINATION ACCURACY

ST 311.8 SR 460.6 SS 278.5
CRT -.5066 CRS -.6693 CST .9771

LSA 555.2 NSA 285.9 S$A 14.5
ELI 497.4 EL2 248.9 ALF 115.84
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197OD

LAUNCH CATE AUG 3 t97q F'LIr_IT TIN[ 78.0rJ ARRIVAL DATE OCT 20 1970

HELIOCENTRIC CONIC

RL 151 .81 LAL -o0(J

RP 108o55 LAP -_°03

RC 49.79J _L -7.67

PLANIE TOCENTRI C CDN/C

C3 86,103 VHL 9,279

LNO4 AZMTH LNCH TIN[

87.42 12 13 59

92.58 12 57 25

100.00 12 38 3!

10(9.00 15 15 35

II0.00 12 37 3

110.00 17 33

CISTANCE 1157,939

LQ. 310,26 VL 21,227 6AL 9,29 AZL 93,39 _A 63,18 SMA 102,25 ECC ,50477 INC 3,3907 Vl 29,349

LOP 13.40 VP 33.873 GAP -]0.13 AZP 91.53 TAL 170.64 TAP 233.81 RCA 20.64 APO 153.87 V2 34.911

GP -5,06 ZAL 66,77 ZAP 19,27 ET5 162,90 ZAE 156,36 ETE 169,61 ZAC 91.42 ETC 256,43 CLP 18,62

DLA -28.42 RAL 240.06 RAO 6569.7 VlEL 14.403 PTH 2.62 VHP 17.789 DPA -14.62 RAP 208.68 ECC 2.4170

L-I TJN[ INJ LAT INJ LONG INJ RT A$_ _NJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LON6

1320.51 9.70 350.96 131.64 116.85 12 36 0 720.5 13.22 344.05

1179.78 9.71 340.67 131.65 116.84 13 17 5 579.8 13.24 355.76

1240.90 1.75 340.84 127.33 119.85 12 59 12 640.9 5.71 334.29
734.62 17.86 311.91 135.66 114.38 13 27 49 134.6 21.00 304.52

1245.51 -6.35 336.18 12'Z.33 123.66 12 57 48 645.5 -1.88 329.94

5590,81 _.60 261,11 139,73 112,31 19 6 43 499(1,8 29,38 253,03

CRB|T DETERNINATION ACCURACY

ST 326._ 5R 464.6 SS 288.A

ERT -.5056 CRS -.6656 (:ST .9780

LSA 565.3 NSA 292.9 554 14.7

ELI 5(15.3 EL2 258.9 4LF 117.26

DIFFERENTIAl. CCRR_CTIONS

TOE .2778 TRA-1.3178 TC3-.1215 6AO .1418

ROE -.7521 RRA -.0515 RC3 .0205 IrAo .0155!

FOE -.2075 FRA .6495 FC3 -.15_J 8,_ O _R

8Of .8018 8R4 1.3188 _3 .1232 FSP -106

N|0-COURSE E_ECUTION ACCURACY

,T_T _N_7,6 S£_ 467.4 .T_3 48.0

I_T -.1212 _ ,,1235 RTF -.7050

•%48 1074.6 _3 -.01_8 R13 ,7039

SGI !W_3.8 _ 462,9 THA 175.,66

LAUNCH DATE AUG 3 1970 FLI_IT TINE 80.00 ARRIV4L DATE OCT 22 1970

H[L|OCENTRIC CCNIC

RL 151.81 LAL -.OO

RP IO8.51 LAP -2.94

RC 4_1.21_ Gl,. -7.82

PLANE TOCENTRI C CONIC

C3 77.424 _. 8.79<3
LNOI AZ14TH LNO4 TIN[

85.06 11 57 22

94.94 13 19

100.00 12 49
100.00 15 10 31

110.00 12 43 39

110.00 17 32 51

DISTANCE 174.340

LOt. 310.26 VL 21.626 GAl. 8.85 &ZI. 93.20 H_ 66.36 SMA 103.83 ECC .48180 IN(: 3.ZO45 VI 29.349

LOP 16.58 VP 34.174 GAP -_.70 AZP 91.29 TAL 170.23 TAP 236.39 RCA 53.80 APO 153.85 V2 34.923

GP -5,27 ZAA. 66,1_ ZAP 17,_ [TS 100,89 ZAE 158,08 [TE 169,63 ZAC 91,54 ETC 256,56 CLP 17,12

OLA -28.71 Rill. 240.B0 _ G!W_J,5 _IEL 14.09g PTH 2.57 _ 17.016 DPA -15.46 RAP 210.20 ECC 2.2742
L-I TIN[ INJ LAT INJ _ INJ RT AS_ |NJ AZI, ITH INJ TINE 1=O CST TIN JNJ 2 LAT INJ 2 LONG

1359.68 10.53 354._N5 130.94 116.86 12 20 2 759.7 14.06 347.33

109"Z,25 10,55 5_I,M 1_0,94 116,86 13 38 |0 492,2 14,07 327,75

1190.42 _}.45 334_.07 127.10 119.71 13 9 21 590.4 7.38 331.48

7_6.74 17.80 3|2.04 134.53 114.42 15 _ 4R 136.7 20.94 304.66

1208.83 -4.96 3M.25 121 .gO 123,86 13 3 48 608.8 - .48 328 .o3

5579.13 L:_.gO _d_.33 13_.74 111.94 19 5 51 4979.1 29.63 252.21

ORIE31T DETERMINATION ACCURACY

ST 341.6 SR 467,9 55 298.9

CRT -.5061 CRS -.6625 CST .9790

LSA 577.9 NSA 3OI.3 SSA 14.9

ELI 513.3 EL2 268.6 ALF 118.86

DIFFERENTIAL (.CI_TIOI_

TO_ .2735 TR,_-I._7 TC3 -.1218 B_ .1279

ROE -.7184 RR4 -.0317 R¢3 .0204 FAU .01595

FOE -.2110 fRA .6715 Ire3 -.1_7_3 B_P 2785

_OE .7687 E_A 1._93 8C3 .1235 F_P -118

NIO-_ EXECUTION ,_CCUR_,CV

_T 1010.8 g 4?0.0 $63 52.3

_T -.1350 I_F .1_0 RTF -.7222

_6 1114.1 RZ3 -_0145 RI3 .723f

_J 1013.3 .%2 464.5 TNA 175.45

LAUNCH OATE AUG 3 1970 FLIGH_ TIN[ 82.00 ARRIVAL CAT£ OCT 24 _970

HELIOCENTRIC CONIC

RL 151 ,81 LAL -,0_

RP 108.47 LAP -2.84

RC 46.842 GL -7.96

PLANE TOCENTRIC CON_[C

C3 69.636 VHL 8.345

LNCH ATMTH LNCH TIN[

83.65 II 48 37
96.35 13 34 4

I00.00 13 0 7

IOO.00 15 5 15

110.00 12 49 37

110.00 17 32 14

OlSTANCE 180.795

LOL 310.26 VL 22.113 GAL 8.41 AZL 93.03 HCA 69.54 5NA 105".37 ECC .45980 INC 3.0271 VJ 29.349

LOP 19.77 VP 54.459 GAP -27.33 AZP 91.06 TAL 169.87 TAP 239.41 RCA 56.92 APO 153.82 V2 54.935

GP -5.51 ZAL 65.47 ZAP 16.34 ETS 158.49 ZAE 159.915 ETE 169.74 ZAC 91.62 ETC 256.70 CLP 15.62

DLA -28,96 RAL 241_47 RAD 6569,3 VEL 13.820 PTH 2.52 VHP 16,271 (_PA -16,32 RAP 211.72

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT

1371.75 11.38 355.59 130.1"f 116.81 12 11 29 771.8 14.89

1010.59 11.40 3]0.59 1_0,I_ 116.80 13 51 15 430.6 14.91

1139,76 5,16 335.27 126.76 119,48 13 19 7 539.8 9.05

737.81 17.77 312.11 133.28 114.44 15 17 33 137.8 20.92

1172.79 -3.59 332.36 121.35 124.02 13 9 I0 572.8 .90

5565.59 27.24 259.43 137.62 111.50 19 5 O 4965.6 29.91

DIFFERENTIAL CORRECTIONS

TDE .2701 TRA-1.2990 TC3 -.1204 B_J .11_
ROE'-.6853 RRA -.0237 RC3 .0198 fAU .01644

FOE -.2147 FRA .6941 IrC3 -._7044 8SP 2955
8OK .7366 _RA 1.299f 8C3 .1220 FSP -131

NIO-COUR_ EXECUTION ACCURACY

5GT 1055.4 _ 4?2.0 SG3 57.0

RRT -.1505 RRF .1541 RTF -.7387

568 1156.2 _3 -.0163 el3 ,7398
SGI 1058.4 _62 465.4 THA 175.22

ECC 2.1460

INJ 2 LONG

348.62

323.62

328.64

304.73

326 • 15

251 ,25

ORBIT OETERNINATION ACCURACY

ST 357,7 SR 470.6 SS _O9.7

CRT -.5084 CRS -.6601 CST .9803

LSA 591.3 NSA 309.0 sSA 15.1
ELI 521.7 EL2 277,8 ALF 120.68

LAUNCH DATE 4UG 3 1970 FLIGHT TIME 84.00 ARRIVAL DATE OCT 26 1970

HELIOCENTRIC CONIC

RL 151.81 LAL -.00
RP 108.44 LAP -2.73

RC 45.5110 GL -8.07

PLANE TOCENTRIC CONIC

C3 62,646 VHL 7.915

LNCH A2'NTH LNCH TIN[

82.66 11 43 O

97.34 13 44 27

100.00 13 10 12

I00.00 14 59 56
llO.O0 12 54 53

110.00 17 31 44

OISTANCE 187,301

LOL 310,26 VL L_Z.511 GAL 7,97 AZL 92,86 HC_ 72,73 SMA 106,88 ECC ,43880 IN(: 2,8567 VI 29.3A9

LCP LP'Z,97 VP _4,729 GAP -_,01 AZP gO,8_ TAL 169,55 TAP 242,28 RCA 59,98 APO 153,78 V2 34.9A8

GP -5,77 ZAL 64,9_ ZAP 15,23 ETS 153.61 ZAE 162,0_ ETE 169,99 2AC 91,68 ETC 256,85 CLP 14,15

OLA -_.18 RAL 242.07 RAO 6569.2 VEL 15.565 PTH 2.48 _AP 15.553 0PA -17.Z0 RAP 213.25 ECC 2.0310

L-I TIN[ INJ tAT INJ _ INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1372.18 12.24 356.06 14_9,19 116.69 12 5 52 772.2 15.73 349.06
979.55 12.26 327.27 129.19 116.69 14 O 46 379.5 15.74 320.26

1089.46 6.84 332.49 126.28 119.17 13 28 21 489.5 10.67 325.79

737.49 17.78 312.09 131.92 114.44 15 12 13 137.5 20.93 304.71
1137._ -2.25 3_0.52 120.69 124.12 13 13 51 537.7 2.24 324.32

5550.09 27.62 258._ 1_._ 110199 19 4 14 4950.1 30.22 250.15

CR_IT OETERNINATION ACCURACY'

ST 374.5 SR 472.6 SS 320.8

CRT -.5118 ER5 -.6582 CST .9816

LSA 605.4 MSA 315.8 SSA 15.3

ELI 530.5 EL2 286.6 ALF" 122.67

OIFFERENTXAL CORI_C TJONS

TOE .2672 TRA-1.2888 TC3 -.1170 BAU .099_

ROE -.6529 RR4 -.0106 RC3 .0185 FAU .01698

FOE -.2185 FRA .7176 fC3 -.2347 8.%° 3122

BOE .7054 8RA 1,2889 8C3 .1185 FSP -145

NI0-COt_E EXECUTION ACCURACY

SGT 1J01,6 SGR 473.6 SG3 62.1

RRT -.1676 RRF" .1721 RTF -.7544

SG6 1199.1 R23 -.0185 RI3 ,7fl56

SGJ 1105.1 5_2 465.4 THA 174.99



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 197Op

LAUNCH,-ATE AUG 3 1970 FLIGHT TIME 86.00 ARRIVAL CATE OCT 28 1970

HELIOCENTRIC CONIC

RL 1§l.81 LAL -.00

RP 108.40 LAP -2.61

RC 44.337 GL -8.16

PLANE TOCENTRIC CONIC

C3 56.372 VHL 7.508
LNCH AZMTH LNCH TIME L-I TIME INJ LAT

H1.93 lI 39 18 1364,97 13.10

98.07 13 52 17 935.30 I3.II

lOO.O0 13 19 29 1040.43 8.45

100.00 14 54 48 735.07 17.84

II0.00 12 59 22 II03.81 -.96
llO.O0 17 31 24 5532.50 28.04

CIFFERENTIAL CCRRI[CTION5

TOE .2652 TRA-1.2777 TC3 -.1111BAU .0646
ROE °.6212 RRA .0019 RC3 .0164 FAU .01759

FOE -.2227 FRA .7420 FC3 -.2701 BSP ]297

8OE .6755 6RA 1.2777 8C3 .1123 FSP -160

LAUNCH OATE AUG 3 1970

CISTANEE 193.852

LOt. 310.26 VL 22.882 GAL 7.55 4ZL 92.69 HEA 75.92 5NA 108.35 ECC .41878 INC 2.6921 Vl 29.]49
LOP 26.16 VP 34.983 GAP -24.76 AZP 90.66 TAL 169.2Z TAP 245.18 RCA 62.97 AP0" 153.72 V2 ]4.961

GP -6.05 ZAL 64.45 /AP 13,98 ET$ 152.13 ZAE 164.24 ETE 170.48 ZAC 91.71ETC 257.01CLP 12.63

CLA -29.35 RAL 242.59 RAO 6569.0 VEL 13.332 PTH 2.44 VHP 14.861 CPA -I8.09 RAP 214.78 ECC 1.9277

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG
355.97 128.14 116.5I 12 Z 3 765.0 I6.fl5 348.92

324.44 128.14 116.50 14 7 52 335.3 16.57 317.39

329.74 125.66 118.78 13 36 49 440.4 12.23 322.99
311.94 130.48 !14.39 15 7 3 135.1 20.99 304.55

328.76 119,90 124.I7 13 17 45 503.8 3.53 322.55

257.19 13_.03 110.40 19 3 37 4932.5 50.56 248.89
MIO-COUR_ E_CUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 1149.0 SGR 474.7 SG3 67.8 ST 391.9 SR 474.0 SS 332.3

RRT -.186_ RRF .1923 RTF -.7694 CRT -.5173 CRS -.6571 CST .9831

5GB 1243.2 R23 -.0_08 RI3 .7707 LSA 620.6 MSA 321 .6 SSA 15.5

5G1 1153.0 S_2 464.7 THA 174.73 ELI 540.0 EL2 294.4 ALF 124.85

FLIGHT TIME 88.00 ARRIVAL 0ATE OCT 30 1970

HELIOCENTRIC CONIC

RL 151.81 LAL -.00
RP 108.36 LAP -2.49

RE 43.276 GL -8.22

PLANETOCENTRIC CONIC

C3 50.742 VHL 7.123

LNCH AZNTH LNCH TIME

81.42 11 37 4

98.58 13 58 4

I00.00 13 27 31

I00.00 14 50 18

110.00 13 2

110.00 17 31 20

OIFFERENTIAL CCRR1ECTICN$

TOE .2636 TRA-I.2659

ROE -.5904 RRA .0139

FOE -.2270 FRA .767fl

8OE .6465 8RA 1.2660

0ISTANCE _00.444

LQ.-310.26 VL 23.226 GAL 7.13 AZL 92.53 PICA 79.11 SMA 109.77 ECC .3997fi INC 2.5318

LOP 29.33 VP 35._ GAP -23.5fl A2'P 90.48 TAL 169.03 TAP 248.14 RCA 65.89 APO 153.65

GP -6.36 ZAL 64.05 ZAP IZ.81::} ETS 147.87 ZAE-166.62 ETE /71.34 ZAC 91.70 ETC 257.18

OLA -29.49 RAL 243.03 RAD 6568.9 VEL 13.119 PTH 2.40 VF,IP 14.194 0PA -19.00 RAP 216.32
L-! TIME |NJ LAT INJ L_ |NJ RT A._C INJ A2_ITH INJ TZNE PO C$T TIH INJ 2 LAT

1351.80 13.94 355.42 126.98 116.25 11 59 36 751.8 17.35

896.39 13.96 321.99 126.98 116.24 14 13 0 296.4 17.37

994.23 9.96 327.13 124.88 118.33 13 44 5 394.2 13.67

729.20 18.01 311.58 128.97 If4.27 15 2 27 129.2 21.13

1071.56 .28 327.07 118.99 124.18 13 20 50 471.6 4.76

5512.67 28.51 255.83 133.56 109.72 19 3 13 4912.7 50.92
MIO-O3URSE EXECUTION ACCURACY

TC3 -.1024 8AU .0700 _T 1197.7 SGR 475.4 ,_3 74.0

RE3 .0133 FAU .01825 RRT -.LE]SI RRF .2148 RTF -.7836

FC3 -.3114 8SP 347? Si_ |288.6 1_3 -.0236 RI3 .7850

8C3 .1033 FSP -177 5GI 1202.5 SG2 463.2 THA 174.45

Vl 29.349

v2 34.974

CLP 11.13

ECC 1.8351

INJ 2 LONG

348.33
314.89

320.31

304.18
3L_ .86

247.47

ORBIT 0ETERNINATION ACCURACY
ST 410.0 ,_q 474.9 55 344.2

CRT -.5240 ORS -.6566 CST .9846
LSA 636.6 MSA 326.4 SSA 15.7

ELI 550.3 EL2 ]O1.4 ALF 127.14

LAUNCH CATE AUG 3 1970 FLIGHT TIME 90.00

HELIOCENTRIC CONIC CI$TANCE 207.071
RL 151.81 LAL -.00 L0L 310.26 VL 23.547 GAL 6.73 ,AZL 92.37 H_A 82.50 ,_l_lA 111.15 ECC

RP 108.32 LAP -2.35 LOP 32.55 VP 35.447 GAP -22.39 AZP _J.]Z TAL 168.85 TAP 251.15 RCA

RC 42.355 GL -8.24 GP -6.70 7AL 63.72 ZAP 11.71ETS 142.66 7AE 169.14 ETE 172.90 ZAC

PLAN[TOCENTRIC CONIC
C3 45.689 VHL 6.759 0LA -29.57 RAL 243.40 RAO 6568.7 VlEL 12.925 PTH 2.36 VHP 13.551 0PA

LNCJ4 AZNTH LN_H Tll,_ L-I TIME' INJ LAT INJ LONG INJ RT A_ INJ A2_4TH INJ TIt4E

81.11 11 36 8 1333.26 14.76 3_4o47 125.71 115.91 1} 58 21

98.89 14 1 56 862.48 14.78 319.89 125.71 115.91 14 16 18

1(30.00 13 35 31 953.37 11.27 384.81 123.69 117.87 13 49 25

100.00 14 47 13 717.60 18.33 310.87 127.44 114.03 14 59 11

IlO.O0 13 5 37 1041.33 1.43 325.50 117.95 124.16 13 22 59

II0.00 17 31 37 5490.45 29.01 2_4.50 132.02 108.943 19 3 7

OIFFER1ENTIAL CORRECTIONS N|O-C.CUR._E_ EXECUTION ACCUI_ACY

TOE .2627 TRA-I.2531 TC3 -.09(31BAU .0_53 ,_T 1247.5 _ 47_.9 _3 BO.8

ROE -.5605 RRA .O256 RC3 .0088 FAU .0|900 RRT -.2320 _ .2401RTF -.7971

FOE -.2317 FRA .7943 FC3 -.3600 8SP 3663 _ 1335.0 R23 -.0266 RI3 .7986

BOE .6190 8RA I .2533 8C3 .0905 FGP -197 SGI 1253.0 S_2 A60.8 THA 174.15

LAUNCH OATE AUG 3 19.70 FLIGHT TIME 9_.00

HELIOCENTRIC CONIC DISTANCE 213.730

RL 151.Sl LAL -.00 LQ. 310.26 Vk 23.846 GAL 6.34 AZL 92.22 H_ 85.50 S_AA 112.48 £CC

RP 108.27 LAP -2.21LQP 35.75 VP 35.659 GAP -21.28 AZP 90.17 TAL 168.71 TAP 25_L.21RCA

RC 41.583 GL -B.23 _P -7.08 ZAL 63.47 ZAP 10.74 £TS 136.27 2klE 17|.78 £TE 175.90 ZAC

PLANETOCENTRIC CONIC
C3 41.157 VHL 6.415 OLA -29.60 RAL 243.6_ RAO 65_.6 V_L 12.748 PTH 2.3_ VHP |_.932 OPA

LN(.H AZNTH LNCH TIE L-I TINE INJ LAT INJ I._ INJ RT ASC INJ A_4TH INJ TIME

80.99 11 36 24 1509.80 15.55 353,12 124.33 115.51 II 58 13

99.01 14 3 58 833.33 15.57 318.13 124.34 115.50 14 17 52

1(30.00 13 36 3_ 921.19 12.28 322.96 1_Z.65 117.47 13 51 52

100.00 14 46 33 697.17 18.89 _109.61 12_.93 113.60 14 58 10

110.00 13 7 13 1013.53 2.49 324.05 116.7B 124.10 13 24 7

110.00 17 32 19 5465.63 29.54 25_.56 150.36 108.04 J9 3 25

OIFFERENTIAL CCRRECT|ON$ MI0-C(_I.I_E EXECUTION ACCURACY

TOE .2622 TRA-I.2400 TC3 -.0738 8AU .0406 SGT 1298.5 _ 476.3 SG3 88.3

RD£ -.5316 RRA .0371 RC3 .0027 FAU .019_2 RRT -.2587 RRIr .2684 RTF -.8100

FOE -.2366 FRA .8227 FC3 -.4170 8SP 3_49 _ 1385.1 _3 -.0501RI3 ._II7

80E .5927 8RA 1.2405 8C3 .0739 FSP -218 SGI 1305.1 SG2 457.7 THA 173.82

ARRIVAL CAT[ NOV 1 1970

• 38169 INC 2.5749 VJ 29.349

68.73 APO 153.58 V2 34.987

91.65 ETC 257.36 CLP 9.62

-19.93 RAP 217.84 ECC 1.7519

PO CST TIM INJ 2 LAT INJ 2 LONG

733.3 18.13 347.32

262,5 18.14 312.74

353.4 14.91 317.91

117.6 21.42 303.44

441.3 5.90 319.27

489(3.4 31.31 245.85

ORBIT OETERMINATION ACCURACY

ST 428.7 SR 475.2 SS 356.5

CRT -.5328 ORS -.6569 CST .9863
LSA 653.9 MSA 329.9 5SA 15.9

ELI 561,6 EL2 307.0 ALF 129.53

ARRIVAL OATE NOV 3 1970

• 36459 INC 2.2201 Vl 29.349

71.47 APO 153.49 V2 35.000

191.56 ETC 257.56 CLP 8.11

-_.88 RAP 219.36 ECC 1.6773

PO CST TIN INJ 2 LAT INJ 2 LONG

709.8 18.86 345.91

233.3 18,88 310.92

321.2 15.87 316.00

97.2 -21.92 _2.13

413.5 6.95 317.80

4865.6 31.72 244.03

CR6IT 0ETERNINATION ACCURACY
ST 448.1SR 474.9 SS 369.2

CRT -.5428 CRS -.6578 CST .9880

LSA 672.3 MSA 332.2 SSA 16.0

ELI 573.9 EL2 311.4 ALF 131.95

801



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5 1970)

LAUNCH GATE AUG 3 1970 FLIGHT FIE 94.00 ARRIVAL CATE NOV 5 1970

HELIOCENTRIC CONIC DISTANCE 22D.415

RL 151.81 LAL -.00 LOt. 310.26 VL 24.123 GAL 5.96 AZL 92.07 HCA 88.69 SMA

RP I021.73 LAP -?.07 LOP 38.95 VP 35.858 GAP -20.21 AZP 90.05 TAL 168.62 TAP

RE 40.971 GL -8.17 GP -7.50 7AL 63.79 ZAP 9.96 ET$ 128.§4 ?AE I74.46 ETE
PLANE TOCENTRIC C(_NI C

C3 37.094 VHL 6.091 CLA -79.57 RAL 243.90 RA_ 6568.4 VEL 12.$88 PTH 2.28 VHP
LNCH AZMTH LNCH TIE L-I TIE INJ LAT

PI.10 11 38 2 1781.00 16.30

98.90 14 4 ? 809.62 16.37

I[30.OO 13 35 41 _JOO.30 IZ.94

100.00 14 49 4 665.54 19.74

11O.OO 13 7 40 988.63 3.44

110.00 17 33 35 5438.0? 30.11

C IFFFR_NT IAL CORRECTION$

TOE .2622 TRA-I .2758 TC} -.0527 BAU .0Z63
ROE -.50]7 RRA .0484 RE3 -.0055 FAU .0L_074

F0E -.2417 FRA .8§27 F'C] -.4841 8SP 4048

eOE .5678 BRA I .2768 BE3 .0530 FSP -242

113.76 ECC .34843 INC 2.0666 VI 29.349

257.31 RCA 74.12 APO 153.40 V2 35.013

L32.58 ZAC 91.42 ETC 257.76 CLP 6.57

12.335 DPA -21.86 RAP 2?0.87 ECC 1.6105

INJ LONG INJ RT AS( INJ AZt4TH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

351.36 122.86 115.02 11 59 _3 681.0 19.54 344.08

316.74 122.86 115.01 14 17 31 209.6 19.55 309.46

}21.75 121.15 117.18 1} 50 4l 500.3 16.48 314.75

307.65 124.46 112.91 15 0 9 65.5 22.68 300.08
322.74 115.49 124.05 13 24 8 388.6 7.89 316.48

250.61 128.61 107.01 19 4 13 4838.0 32.14 241.99

NIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 1350.2 .5_ 476.8 ._3 96.6 ST 468.0 SR 474.! SS 382.1

RRT -.2P.87 RRF .3001 RTf" -.8222 CRT -.5548 CRS -.6593 CST .9898

5(_ 1431.9 1_5 -.0540 R13 .8141 LSA 691.8 MSA 333.2 SSA 16.2

SGI 1358.0 SG2 45}.8 THA 173.44 ELI 587.4 EL2 314.3 ALF 134.33

LAUNCH DATE AUG } 1970 FLIGHT TIME SN6.00 ARRIVAl. GATE NOV 7 1970

M(LIC(ENTRIC CONIC 0ISTANCIE _27.12}

RL 151.81LAL -.00 LOt. }10.26 VL 24._0 GAL 5.60 AZL 91.91HOL 91.89 5_A
RP 108.19 LAP -1.91LCP 42.15 VP 36,O44 GAP -19.18 AlP 89.94 TAL 168.58 TAP

RC 40.525 GL -8.05 GP -7.96 ZAL 63.18 ZAP 9.40 ET$ 119.44 ZAE 176.97 EYE
PLANETCCENTRIC CONIC

C3 33.454 VHL 5.784 OLA -29.48 RAL _44.04 RA0 6568.3 VIEL 1_.443 PTH 2.25 VHP

114.99 ECC .33319 INC 1.9134 Vl 29.349

22_.47 RCA 76.68 APO 153.51 V2 35.027

202.74 ZAC 91.23 ETC 257.97 CLP 5.03

LNC,J4 AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_qTH INJ TIME

81.45 11 41 ?0 1146.11 17.00 }49.11 1_1.29 114.45 12 2 6

98.55 14 I 50 792.33 17.01 315.79 121.29 114.44 14 15 2

100.00 13 51 7 890.70 15.25 32i.19 119_41 117.05 13 45 57
100.O0 14 54 44 622.98 L:_.85 304.97 123.05 111.92 15 5 7

110.00 13 6 52 967.07 4.26 321.61 114.07 125.95 15 22 59

110.O0 17 35 ?8 5407.41 _0.70 248.42 I26.76 105.84 19 5 55

DIFFERENTIAL CORRECTIONS NIO-COUR.T_ EXECUTION ACCURACY

TOE .2617 TRA-I.}III TC3 -.0268 8AU .0140 _T 1402.6 SGR 477,6 54;3 105.7

RDE -.4768 RRA .0597 RE3 -.0162 FAU .02176 RRT -.}216 RRF .5354 RTr -.8355

FOE -.2467 _RA .8848 FC5 -.5631BSP 4240 S_ 1481.7 R}} -.0587 R13 .8356

8DE .5439 8R4 1,7176 BC5 .0315 FSP -268 5(,1 1412.0 SG2 449.2 THA 173.04

11.760 0PA -22.87 RAP 222.35 ECC 1.5506

PO CST TIM INJ ? LAT INJ ? LONG

646.1 _0.15 341.77

192.3 _0.17 308.45

290.7 16.76 314.17

25.0 ?3.64 297.29

367.1 8.69 315.33

4807.4 32.56 _39.70

ORFlIT DETERMINATION ACCURACY

ST 488.0 SR 472.8 SS 395.3

CRT -.5673 CRS -.6610 CST .9915

L$A 711.8 M$A 335.1 554 ]6.4

EL/ 601.6 EL2 3!5.8 ALF 136.60

LAI..N_CHGATE AUG 3 1970 FLIGHT TIME 98.00 ARRIVAL GATE NOV 9 1970

MEI-IO(ENTRIC CONIC CISTANCE ?33.849

RL 151.81 l-AL ".DO LOt. 510.26 VL 74.618 GAL 5.24 AZL 91.76 HCA 95.10 SMA I16.17 ECC .31886 INC 1.7595 Vl 29.349

RP 108.15 L4P -1.75 LOP 45.36 VP 36.219 GAP -18.18 AlP 89.84 TAL 168.59 TAP 263.69 RCA 79.13 APO 153,21 V2 35.040

RC 40.252 GL -7.87 GP -8.47 ZAL 63.14 ZAP 9.15 ET5 109.25 ZAE 177.83 ETE 270.00 ZAC 90.97 ETC 258.18 CLP 3.45

PLAN[TOCE_TRIC CON/C

C3 30.195 VHL 5.495 DLA -79.3| RAL 244.10 RA0 65_.? VEL 17.311 PTH 2.22 VHP 1I.?07 CPA -23.90 RAP 223.82 ECC 1.4969

LN(J.4 AZMTH LNCH TIME L-I TIME INJ LAT INJ iCING INJ RT A,_C INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ Z LONG

82.12 11 46 49 1105.53 17.67 346.25 119.63 113.80 I? 6 53 603.5 20.69 338.84

97.88 13 56 51 783.}4 17.63 315.4_ 119.63 113.79 14 9 54 183.3 20.70 308.01

100.00 13 23 29 890.30 13.25 321.17 117.47 117.04 13 38 19 290.3 16.77 314.15

IDO.O0 15 2 5? 5859.85 Z?.11 279.60 121.58 110.64 16 40 3? 5259.8 24.72 271.78

I10.00 13 4 45 949.30 4.94 520.68 112.53 123.87 13 20 34 349.3 9.35 314.37

llO.O0 17 38 5 5373.61 31.30 ?45.97 124.83 104.50 19 7 39 4773.6 32.97 237.15
CIFFERENTIAL CCRRECTION5 MI0-C,,_SE EXECUTION ACCURACY

TOE .2620 TRA-I.1960 TC3 .DO58 BAU .0124 ._T 1456.0 _ 479.1 SG3 115.8

ROE -.4511 RRA .0711 RE3 -.0}Ol FAU .02290 RRT -.3587 RRF .3748 RTF -.8444
FOE -.7518 FRA .9193 FC3 -.6565 8SP 4440 5GB 1532.8 K_'Z3 -.0438 R13 ,8467

8DE .fl217 8RA 1.1_1BC-3 .0307 F$P -_97 SGI 1467.2 5_2 445.8 THA 172.59

LAUNCH CATE AUG 3 1970 FLIGHT TIME 100.00

H_LIOCENTRIC CONIC 01STANCE _40.59J

RL 151.81 LAL -.DO LQ. 310.26 VL _4.839 GAL 4.91 AZL 91.60 HCA 98.}0 SHA 117.29 ECC .30540

RP 108.11 LAP °1.59 LOP 48.56 VP _6._82 GAP -IT.LP_ AZP 89.77 TAL 168.64 TAP 266.95 RCA 81.47

RC 40.156 GL -7.62 GP -9.05 ZAL 65.18 ZAP 9.25 ET$ 98.58 ZAE 175.72 ETE 510.58 ZAC _.64
PLAN_TC_ENTRIC CONIC

C3 27.279 VHL 5.225 0LA -29.05 RAL 244.10 RAO 6568.1 VEL 12.192 PTH 2.J9 VHP 10.676 CPA -24.98

LNCH AZMTH LN_H TIME L-I TIME ZNJ LAT INJ LONG |NJ RT A._C INJ A_TH INJ TIME P_ C$T TIM
83.23 11 55 41 1149.59 18.16 342.51 117.89 113.07 12 14 50 549,6

96.77 13 47 56 786.fl4 18.17 515.90 117.89 115.06 14 1 2 186.5

I00.00 13 13 55 896.9"Z I}.04 321.56 115.40 117.14 I} 28 51 996.9

1OO.00 15 12 45 5_02.49 25.44 275.86 120.07 109.10 16 49 25 5202.5

110.00 1} 1 14 935.74 5.45 319.97 110.88 IE}.BO 13 16 50 335.7

110.00 17 41 _ 55_.43 51.90 24}.24 122.81 102.99 19 10 29 47}6.4

DIFFERENTIAL CORRECTIONS NI0-COURS4E EXECUTION ACCURACY

TOE .2616 TRA-I.I_O0 TC_ .0448 8._J .0259 SGT 1509.0 5DR 481.8 5(;3 1_7.0

ROE -.4265 RRA .0877 RC3 -.0478 FAU .02415 RRT -.5995 RRF .4182 RTF -.8546

FOE -.2565 FRA .956S FC3 -.7663 8SP 46}6 5_ 1584.1R_} -.0497 R13 .8572

802 .5003 8RA 1.1879 8C3 .0655 FSP -3_9 5(,1 1fi22.5 S_2 437.8 THA 172.08

ORBIT OETERMINATION ACCURACY

5T 508.6 SR 471.I 55 408.7

CRT -.5870 DR5 -.6635 C$T .9932

L$A 733.0 MSA 331.7 554 1_.6

EL1 617._ EL2 315.7 ALF 138.76

ARRIVAL _,ATE NOV II 1970

INC 1.6039 VJ 29.349

APO 153.11 V2 35.053

ETC 2.58.40 CLP 1.86

RAP 225.26 ECC !.4489

INJ 2 LAT INJ 2 LONG

21.12 335.04

?l.14 308.42

16,58 314.55

25.83 267.87

9.86 313.64

53.36 254.32

ORBIT 0ETERMINATION ACCURACY

5T 528.8 5R 468.9 55 422.1

CRT -.5,97_ CR5 -.6659 C$T .9947

LSA 754.} M$A 529.3 S5A 16,8

ELI 635.1 EL2 314.1ALF 140.71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH GATE AUG 3 1970 FLIGHT TIME I02.00 ARRIVAL GATE NOV 13 1970

HELICK_ENTRZC CONIC

RL 151.81 LAL -.00

RP 108.07 LAP -1.41

RC 40.238 GL -7.2H

PLANE TOCENTRIC CONIC

C3 24.673 VHL 4.967

LNC_ AZMTH LNCH TIME

85.15 12 I0 58

94.85 13 32 Z

100.00 13 1 54

1130.00 15 23 48

110.00 12 56 18

110.00 17 45 53

DIFFERENTIAL CORRECTIONS

TOE .2623 TRA-1 .1591 TC3 .0933 BAU .0385

ROE -.4029 RRA .0949 RC3 -.0701 FAU .02554

FOE -.2607 FRA .9968 FC3 -.8963 BSP 4873

_)E .4808 BRA 1.1630 BE3 .1167 FSP -365

DISTANCE 247.343

LOL 310.16 VL 25.044 GAL 4.58 AlL 91.45 H(A 101.51 SMA 118,36 ECC .29279 INC I.A457 VI 29.349

LOP 51.77 VP 36.5}5 GAP -16._0 AZP 89.71 TAL 168.75 TAP 270.26 RCA 83.70 APO 153,01 V2 35.066

GP -9.69 ZAL 63.28 7AP 9.69 ETS 88.25 ZAE 172.92 ETE 321.26 ZAC 9_.24 ETC 258.63 (LP .23

DLA -2H.70 RAL 244.02 RA0 6568,0 VEL 12.085 PTH 2.16 VHP 10.16§ OPA -16.10 RAP 216.66 EC( 1.4061

L-I TIN([ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN([ PO CST TIM INJ 2 LAT INJ 2 LONG

1074.46 18.60 337.18 116.07 112.26 12 28 53 474.5 21.45 329.64

812.01 1B.61 3J7.96 116.08 112.24 13 45 34 212.0 21.46 310.43

909.14 12.66 322.26 113.23 117.31 13 17 3 309.1 16.22 315.28

5740.60 24.76 271.73 118.46 107.31 16 59 28 5140.6 26.89 263.58

926.77 5.79 319.50 109.13 123.75 13 11 45 326.8 10.19 313.16

5295.75 32.48 240j21 120.70 101.28 19 14 9 4695.7 33.70 231.19
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 1556.6 SGR 486.2 5_3 139.4 ST 548.3 SR 466.3 SS 435.4

RRT -.4455 RRF .4659 RTF -.8648 CRT -.6169 CRS -.6665 CST .9965
5G_ 1630.8 R23 -.0543 R13 .8678 LSA 775.8 MSA 324.8 SSA 16.9

5G1 1572.9SG2 430.8 THA 171.43 ELl 649.7 EL2 309.7 ALF 142.39

LAUNCH DATE AUG 3 1970 FLIGHT TINE 104,0D ARRIVAL DATE NOV 15 1970

H_LIOCENTRIC CONIC

RL 151.81 LAL -.00

RP 108,03 LAP -1,24

RC 40.497 GL -6.Bfi

PLANETOCENTRIC CONIC

C3 22.348 VHL 4.727
LNCH AZNTH LNCH TIME

gO.O0 12 3! 34

90.00 I3 10 21

I00.00 12 48 46

IOO.00 15 35 50

110.00 12 49 53

110.00 17 flJ 12

DIFFERENTIAL CORRECTIONS

TOE .1600 TRA-1.1464 TO3 ,1465 BAU .0527

ROE -.3604 RRA .1077 RC3 -.0983 FAU .02709

FOE -,2637 FRA 1.0407 FC3-1.0493 BSP 5051

BOE .4608 BRA 1.1515 8C3 .1764 FSP -406

01STANCE 254.103

LCL 310.26 VL 25.233 GAL 4.27 AZI. 91.28 H(A 104.72 SNA 119.37 ECC .28101 IN(: 1.2837 VI 29.349

LOP 54.98 VP 36.677 GAP -15.41 AZP 89.67 TAL |68,90 TAP 273.62 RCA 85,83 APO 152.92 V2 35.079

GP -10,41ZAL 63,45 ZAP IO,50 ETS 78,96 ZAE 170,02 ETE 325,28 2AC 89,74 ETC 258,85 CLP -1,43

OLA -28,23 RAL 243,88 RAO 6567,9 VEL ]1,989 PTH 2,14 VHP 9,675 0PA -27,28 RAP 228,01ECC 1,3678
L-I TIME INJ LAT ZNJ LONG INJ RT A$C INJ A2"I4TH INJ TIME PO (ST T|M |NJ 2 LAT ]NJ 2 LONG

981.97 17.37 329.87 113.54 112.72 12 47 56 382.0 20.30 322.42

856,15 20,49 321,97 114,83 109,98 13 24 37 256,2 23,03 314.21

9"26.26 12.12 323.25 I11.00 117.53 13 4 13 326,3 15.72 316.30

5675.14 26.01 267.27 116.74 105.28 17 10 25 5075.1 27.85 258.96

922.75 5.94 319,?.8 107.30 123.72 13 5 16 322.8 10.34 312.94

5251.41 33,02 236,87 118.50 99,37 19 I8 44 4651,4 33,97 227,75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1614.1S/.,R 493.1 SG3 153.0 ST 568.4 5R 463.2 SS 448.2

RRT -.4923 RRF .5173 RTF -.8731 CRT -.6517 CRS -.6705 CST .9975

1687.8 R23 -.0638 R13 ,8766 LSA 797.0 MSA 321.1 55A 17.2

,$GI 1633,6 .%2 424.1 THA 170,82 ELI 666,2 EL2 306.4 ALF 144.04

LAUNCH GATE AUG 3 1970 FLIGHT TIME 106.00 ARRIVAL DATE NOV 17 1970

HELI(XEN_RIC CONIC DISTANCE ?60,867
RL 151.81 LAL -.00 LOt. 310,26 VL 25,408 GAL 3,98 AlL 91.12 H(.A 107,93 SMA

RP 107.99 LAP -1.06 LOP 58.19 VP 36.810 GAP -14.54 AZP _9.66 TAL 169.09 TAP

RC 40.930 GL -6,30 GP -11.211AL 63,69 ZAP 11,64 ETS 71,06 ZAE 167,14 ETE

PLANE TOCENTRIC CONIC

C3 20.277 VHL 4.503 DLA -27.64 RAL 245.69 RAO 6567.8 VEL

LNCH _IHTH LNCH TIME L-I TIME INJ LAT

90.00 II 55 54 1072.38 14.91

913./30 13 44 29 718.93 23.41

IO0._ {_ 34 23 948.00 11.44

1OO.00 15 48 41 5606.58 27.15

110.00 12 42 1 924.03 5.90

110.00 17 $7 33 }203.32 33._O

DIFFEMENTIAL CORRECTIONS

TOE .2577 TRA-1.1297 TO3 .2095 BAU .O673

ROE -,3589 RRA ,1217 RE3 -.1335 FAU ,02880

FOE -.2652 FRA 1,0891 FC3-1,2296 BSP 5249

_E .44|8 BRA l .I362 BC3 ,2484 FSP -4_

120.33 ECC .27003 INC 1.1166 Vl 29.349

277.02 RCA 87.84 APO 152.82 V2 35.092

326.90 ZAC 69.14 ETC 259.08 CLP -3.14

11.902 PTH g.II VHP 9.206 DPA -28.52 RAP 229.31ECC 1.3337

INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

335.37 110.48 114.36 12 13 47 472.4 18.07 328.12

312.97 113.82 106.40 13 56 _8 118.9 25.44 304.89

324.50 108.73 117.81 12 50 11 348.0 15.07 317.59
262.S0 114,90 103.01 17 22 8 5006.6 28.67 254.02

319,35 105.40 123.73 12 57 25 524.0 10.29 313.01

233.19 116.21 97.25 19 24 16 4603.3 34.14 224.01

NI0-(X_JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1666.1 5GR 503.6 SG3 168.1 ST 586.9 SR 459.7 SS 460.5

RRT -.54_fl _ ,5721RTF -.8814 CRT -.6496 CRS--.6719 CST .9984

S_ 1740.6 RZ3 -.0727 RI3 .6854 LSA 817.2 MSA 316.0 $SA 17.4

SGI 1690.0 5_2 416.7 THA 170.06 ELI 682.2 EL2 300.7 ALF 145.40

LAUNCH DATE AUG 3 1970 FLIGHT TIME lOB.00 ARRIVAL DATE NOV 19 1970

HELIOCENTRIC CONIC 01STANCE 267.633

RL 151.81 LAL -.{30 LCt. 310.26 VL 25.569 GAL 3.70 AZL 90.94 H(A 111.15 5_4A IZI .23 ECC .25982 IN(; .9433

RP 107,9_ LAP -.88 LOP 61o41 VP _5o933 GAP -13.7! AZP 89.66 TAL 169.32 TAP 280.47 RCA 89.73 APO 152.73

RE 41.530 GL -5.62 GP -12.12 ZAL 64.00 ZAP 13.06 ETS 64.59 ZJ_E 164.33 ETE 327.37 ZAC 88.43 ETC 259.30

PLANET_ENTRIC CONIC

C3 18,434 VHL 4,_4 OLA -26,91RAL 243,45 I_0 6567,7 VEL 11,824 PTH 2,09 VHP 8,758 CPA -29,83 RAP 230.55

VI 29.349

v2 35.105

CLP -4.89

ECC 1.3034

LNCH A2'MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI, ITH ZNJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG
90,00 II _0 57 1129.15 13.29 338.75 107,84 I15.24 11 49 46 529.2 16.58 331.62

90.00 14 7 _ 617.10 2_.a0 306.04 JIZ.Z5 103.37 14 17 49 17.1 26.79 297.74

100.00 12 18 51 974.40 10.59 3_6.01 10_.46 118.12 12 35 6 374.4 14.27 319.15

1(30.00 16 2 19 5535.13 28.14 2_7.42 111.94 10(3.51 17 34 34 4935.1 29.31 248.81
110.00 12 32 42 930.92 5.64 319.71 103.45 123.77 12 48 13 330.9 10.03 313.38

110.00 18 4 57 5151.36 35.87 LP_.I8 113,85 94.90 19 30 49 4551.4 34.18 219.95

DIFFERENTIAL CORRECTION_ NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2541 TRA-I.11_ TO3 .2816 BAU ,08_ SGT 1716.3 _ _18.6 $G3 |84.8 ST 603.7 SR 455.6 55 471.8

ROE -.3383 RRA .1389 RC3 -.1772 FAU .03069 RRT -.59_ _ ,6289 RTF" -.8891 CRT -.668! CR$ -.6721 CST .99_8

FOE -.2643 FRA 1.1421 FC3-I.441J _P 5445 .S_ 1792.9 RL_3 -.0_27 RJ3 ,8937 LSA 835.6 MSA 310.2 SSA 17.7

8DE .4231 BRA 1.1210 8C3 ,5327 FSP -500 $G1 1745,6 SG2 409.2 THA 169,18 ELI 697,1 EL2 293.6 ALF 146.56
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH CAT[ AUG 3 l�?g FLIGHT TIN[ |10.(_ ARRIVAL DATE NOV Z! 1970

HELIO(ENTR|C CONIC

RL 151.81 LAL -.1_ LOL 310.26 VL

RP 107.91 LAP -.69 LOP 64.62 VP

RC 42.29| GL -4.78 GP -|3.15 ZAL

PLANE T(XENTRIC CONIC

C3 16.800 VHL 4.099

LNCH ATMTH LNCH TIH[

9O.00 ll 8 6

_0.00 14 28 l0

100.00 lZ Z 14
1(30.00 16 16 44

llO.00 |Z Z1 5?

1|O.00 18 13 ]0

CIrF[RI[NT|AL CORR_CTIOII5

TOE .248_ TRA-|.09_| TC} ._3 BAU .09_T

ROE -.3184 RRA .1539 RC3 -.2313 FAU .03276
FD( -.Z60Z FRA 1.2005 F(3-l.688J 8SIP 5649

_[ .404| 8RA |.I0W 9C3 .43(32 FSP -556

CISTAK[ Z24.397

Z5.717 GAL 3.44 AZL 90.16 H(A 114.36 .S_IA IZZ.08 [CO .25035 INC .7622 vl Z9.349

37.048 GAP -|2.91AZP 89.69 TAL |69.59 TAP 283.95 RCA 91.52 APO 152.64 V2 35.|J?

64.36 ZAP |4.73 ITS 59.4| ZA[ 16|.62 ET[ 327.16 ZAC 87.59 [TC 259.52 CLP -6.70

CLA -Z6.0| RAL 243.18 RA0 6562.7 VI[L 1|.255 PTH Z.0? VHP 8.330 0PA -31.24 RAP 23|.70 [CC 1.2765

L-i TIN| IN| LAT |NJ LONG |NJ RT AS(: |NJ A_4TH IN| T|I4[ PO CST TIN IN| 2 LAT IN| 2 LONG
1180.45 |J.78 341.76 105.3& 115.94 ll 27 47 580.5 IS.IT 334.73

58|0.73 26.52 E17.35 110.43 100.31 16 5 1 5210.8 27.67 268.H8

1009.66 9.59 3Z?.?B 104.19 118.45 12 |9 0 409.? 13.31 320.97
5460.78 28.95 Z52.04 110._7 97.79 17 47 45 4860.8 Z9.73 243.32

94).?? 5.I5 320.39 |01.49 |ZJ.84 J2 37 4| 343.B 9.56 314.08

5(395.43 34.11 224.8} 111.40 92._4 I9 _1 25 4495.4 34.06 2|5.59

N|0-(.OU_d[ £_IECUT|CN ACCURACY CRBIT OETERNINATION ACCURAC_

SGT 1263.8 SGR 539.8 S_3 203.3 ST 6|8.3 52 450.9 SS 481.6

RgT -.6_32 RgF .6861 RTF -.8964 CRT -.6873 CR$ -.6706 CST .9986
184&.O 1_3 -.09_1_ RI) .90|? LSA 851.4 NSA 303.9 SSA |8.0

S_| |800.3 SAZ 401.B THA 16_.15 ELl 7|0.1 EL2 285.2 ALF |47.52

L_UNCH DATE AUG 3 1970 rL|_.l? TIPlE |1Z.00 ARRIVAL OATE NOV 23 J970

H(LIOC[NTR|C CONIC

RL 151.81LAL -.00

RP 107.88 LAP -.51

RC 43._P02 GL -3.T?

PLAN[TOC,[NTRZC CONIC

C3 15.356 Vl_ 3.919

LN(J_ A;_AT_ LNCJ< TIN|

_3.00 lO 45 49

100.00 II 44 35

100.00 16 31 59

lJO.OO 12 9 _3

110.013 18 2_ 15

0|STANCE 281.158
LOLa310.L_ VL 25.853 GAL 3.19 A2'L. gO.57 H(A ||?.58 S_A |Z2._? £CC .24159

LOP 67.84 vP 32.|54 GAP -12.15 AZP 89.14 TAt. 169.89 TAP ZS?.47 RCA 93.|9

GP -14.31 ZAL 64.29 ZAP |(.6_ £?S 55.32 ZAE 159.01 ETE 326.4? ZAC _6.59

0LA -Z4.94 RAL 242.882AO 6567.6 VI[L tt.694 PTH R,06 VNP ?.924 0PA -3_.75

L-| TIN| IN| LAT |NJ LCN_ |NJ RT A_K: |NJ AZI, ITH |NJ T|N[ PO CST TIH

1231.8_ 10.R3 344.74 102.9_ ll6.55 1l 6 21 631.9

_718.47 _'.47 2/0.77 10_.44 97.15 16 Z3 L:_ 5l|8.5

1042.15 8.40 _1_'9.83 101.98 1|8.19 12 | _7 442.1

_383.41 _J.5_ 246.36 IO8.69 94.86 |g ! 42 4783.4
_.g_ 4.4_ 32J.40 99.54 123.93 12 25 53 362.9

5039.39 _.18 Z'a)_.l_ 108._0 89.16 19 4? B 4435._
01FFERII[MTIAk CGRI_CTIO_S

TOE .24_9 TRJ-I.O?I_ T¢3 .4533 BK/' .Jill

RC£ -.g9_ORRA .I_J_R_3 -.297_FA_ ,05503

FOE -.2315 FR_ t.Ze54 FC3-|.9249 65P 584Z

B_[ .3843 B_'* 1.09l_ 6C3 .54_4 F,_ o -6J?

IlK .51|3 V| 29.349

APO 152.56 V_ 35.J29

ETC 259.72 CLP -8.56

RAP 232.76 ECC 1._527

JNJ 2 LAT IN| 2 LONG

13.71 337.80

_8.18 262.17

12.18 323.08

29.89 237.58
_._5 3J5.10

33.?4 210.93

ORBIT 0ETERWINAT|ON ACCURACY

ST 629._ SR 445.Z ss 489.8
C_? -.T066 (RS -.6663 CST .9924

LSA 863.7 N$_ 292.5 SSA 4_.3

ILl 720.4 [L2 275.4 ALF 148.3J

I,II0-£OJR_IE [ICUT|CN ACC'URICv

SGT 1808.} _ 568,8 S_} _25.5

ReT -.?02_ mew .74.,IB Rat -.90_O

S_8 189e.3 _23 -.I064 e)3 .g094

•_,I 1854.? _ 394.9 THA 166.94

L_UNC_ CAT| 4UG 3 1970

HEL|O(ENTRI( CON|(

RL l_i.SI LAL -.00

_P t02.86 _P -.3Z

RC 44.254 GL -2.55

PL4N[TCK[NT_|( (ON|C

C3 14.0_6 vHl, 3.255

LNC_ _2_eT_ _NK_ TIN|
90.00 IO 2_ 29

90.00 15 ? 54

_00.00 lJ 25 55

IIO.00 li 56 23

110.00 |8 34 lO

FLIGHT TIN| l|4.00 ARRIVAL CAT| NOV 29 1970

CISTANC[ Z82.9IZ

LOL 310.26 VL 25.92_ GAL 2.95 A_. _O.}1 I_A 120.80 SWA 123.61 |CO .?3352 |NC .568_ vl 29.349

LOP TI,06 VP 3T.25Z GAP -11.32 AZP 89._l TAL |/_.22 TAP 291.02 RCA 94.75 APO |52.4_ V2 35.14|

GP -15.6_ 7AL 65.28 lAP 18.76 ETS 5Z.)! 1_E |56.51 EYE 3Z5.38 /AC 85.43 ETC 259.9Z CLP -|0.50

CLA -21.65 RAL Z4Z.56 RA0 6562.6 Vl[L 11.639 PT_ 2.04 v_P 1.541 CPA -3.4._ RAP _33.?0 ECC 1.2318

k-! TII4E IN| L&T ]NJ LON& |NU R? AS_ IN| &2_ITH INJ TIN[ PO CST TIM IN) 2 LAY IN| Z LONG
"1Z85.9| 8.$7 347.85 I{X}.6B 1|7.09 lO 44 55 685._ 12.15 340.98

56a$.92 28.0_ 264.0? 106.$3 93.84 16 61 40 50.ZJLO 28.51 759.4)
1084.$_ 7.00 532.19 _.B} 119.15 II 44 0 486.4 lO.84 321.50
53_0Z.76 29.85 Z40._3" 106.4_ 9).11 18 16 31 4702.8 29.77 231.59

98&.8J 3.44 322.75 97.63 126.03 12 12 92 388.8 1.88 316.48

4971.06 34.03 215.13 106.36 86.60 19 5? l 4521.1 33.19 205.99
CIFFERI[NTIAL CCllR[CTICINS

TC[ .2312 TRA-|.0610 T(3 .5514 _U .IL:_O

RCE -.2297 RRA .19_4 RC_ -.3795 FAU .032_J0
FDE -.2362 FRA 1.331| FC3-2.3049 BSP 603_

_OE .363Z _eA 1,O789 8(3 .6693 FSP -6_5

NI0-COU_S( EXIECUTICN _(CUR_CV ORelT OETERNINATION ACCURACY

._T |B_)'.2 _ _O?.8 SG3 245.? ST 637.8 SR 438.1 S$ 496.O

RRT -.751l RRIr .7939 RTF -.c_(_9l CRT -.726fl CRS -.6587 CST .9944
S_ 19A7.5 223 -.12131R|3 .9167 LSA 871.5 N$_ Z9l.Z 55_ 18.6

•_| 1908._ S_2 _1_9.0 THA 165.52 ELl 727.3 [L2 263.9 ALF 148.94

LAUNCH DATE AUG 3 |910 FLI_,.tT TINE 1|6.00 ARRIVAL DATE NOV 27 J970

HI[LIOCENTRIC CONIC
RL 15|.8l LAL -.00

RP 107.81 LAP -.13

RC 45.436 GL -1.10

PLANETOCENTRIC CONIC

C3 |2.976 VHt. 3.C_Z

LNO4 A_4TH LN_ TINE

90.00 10 0 45
90.00 15 28 9

100.00 11 6 16

J00.00 l? 5
110.00 11 41 39

110.00 1_ 46 _6

OISTM¢CE 29A.657

LOL 310.26VL 26.092 GAL 2.73 AZL gO.|5 HC._ 124.02 SHA 124.30 ECC .22610 IN(: .1518 V! 29.349

LOP 74.28 VP 37._42 GAP -10.64 AZP 89.9_ TAL 170.52 TAP 294.59 RCA 96.20 APO 152.41 v2 35.152

GP -11.15 ?AL 65.82 ZAP 21.12 (T$ 49.59 ZAE 154.11ETE 323.95 7AC 84.06 ETC 260.09 CLP -12.52

OLA -Z'Z.IZ RAL 24_.2_ RAO 6567.5 VEL 11.591PTH 2.03 VHP 7.180 0PA -36.17

L-| TINE INJ LAT INJ LONG _NJ RT Ae.t |lqJ AZI4TH INJ TIME: PO (ST TJffi
1344.31 6.76 351.17 98.54 ||7.57 10 23 iO 744.3

f153|.83 28.31 251.2_ [04.14 90.40 l? 0 2} 493|.8

1)32.89 9.39 334.89 97.813 119.45 11 25 9 532.9

9218.48 29.86 234.13 104.|_ 88.44 |8 32 18 4618.5

1021.95 2.12 324.49 9fl.8l 124.12 11 5_ 41 421.9

4902.19 33.63 Z09.79 103.81 8_.42 20 g 8 430Z.2
01rFERI_NTIAL COtlqIECTI(_N.t

TOE .2191 TRA-|,0440 fC_ .6555 BAU .1408

ROE -.2600 RRA .2212 RC3 -.A'I_OFAu .040|?

F0£ -.2127 FRA 1.4159 FC3-Z.6798 BSP 6736

BO( .3400 _A | .06_2 8C) ._J19 FSP -759

RAP 234.50 |CO 1.2136

IN| 2 LAT IN| 2 LONG
IO.38 344.38

26.07 248.54

9.27 328.25
29.32 225.36

6.64 318.24

32.36 2130.79

ORBIT 0ET(RRJNATION ACCURACY

ST 640.9 SR 429.0 SS 500.0

CRT -.?4?4 CRS -.6466 CST .9889

LS_ 8?3.6 NSA 285.3 $SA 18.9

ELI 729.5 EL2 250.4 ALF 149.44

NI0-(.Q, IR_ EXECUTICN ACCURACY

SGY 18845.0 SC,R 659.0 SG3" 259.8

RRT -.7948 R_f e .8404 RTI r -.9147

SC_ 1997.9 1_3 -.1347 R13 .92_8

.%1 I_0.5 S_ 384.8 THA 163.84
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197Op

LAUNCH CATE AUG 3 1970 FLIGHT TIE llB.OO ARRIVAL CAT[ NOV 29 _970

HEL|OEENTR|C CONIC

RL 151.81 LAL -.00

RP 107.77 LAP .06

RC 46.738 GL .61
PLAN(_TOCENTRIC CONIC

C3 X2.017 VHL 3.467

LNCH ATNTH LNCH T_ME

90.00 9 37 27

90.00 15 A9 9

I(3{3.00 IO 45 35

|00.O0 17 E] 41

II0.00 II Z5 40

JlO.OO 19 O 6

OIFFERENTIAL CORR_ECT]ONS

TOE ,2033 TRA-I .0280 TC3 .7606 8AU .J55S

ROE -.239! RRA .2520 RE3 -.5989 FAU .04296

FOE -.1784 FRA 1.50_1 FC3-3.0949 BSP 64|4

60E .3139 _A 1.0585 8C3 ,9_81FSP -838

01STANCE ]01.393
LOL 310.26 VL 26.197 GAL Z.53 AZL 89.92 HEA 127.25 SI4A 124.94 ECC .Z1979 INC .0785 V! 29.349

LOP 77.50 VP 37.426 GAP -9.94 AZP 90.05 TAL I70.93 TAP 298.18 RCA 97.54 APO 152.34 v2 35.163

GP -1B.B8 ZAL 66.41 ZAP 23.71ETS 47.64 ZAE 151.79 ETE 322.17 ZAC 82.46 ETC 260.24 CLP -14.63

CLA -Z0.32 RAL 241.96 RAO 6567.5 VEL 11.550 PTH 2.02 VHP 6.844 CPA -3B.IA RAP 235.14 ECC 1.1978

L-I TIN[ IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TII_ PO CST TIM IN| 2 LAT IN| 2 LONG

1408.45 4.71 354.78 96;58 117.96 10 0 55 808.5 8.4! 348.06
5434.9_ 28.16 250.12 101.92 86.86 17 19 44 4835.0 27.42 241.53

1188.53 3.52 337.96 95.93 119.70 11 5 24 588.5 7.4fl 331.38

5130.12 29.51 227.58 |01.81 85.01 18 49 11 4530.1 28.51 218.9Z

1062.95 .61 326.63 94.11 124.18 I1 43 23 463.0 5.0_ 320.41

4828.46 32.91 204.15 t01.29 80.2D 213 20 35 4228.5 31.21 195.34

N|O-COURSIE EX[CUTZON ACCURACY CRSIT 0ETERt4INAT|ON ACCURACY

`%T 1916.7 _ 725.1 ,_3 295.7 ST 639.2 SR 417.3 SS 502.9
RRT -.83_ i_r .8801RTT" -.9195 CRT -.7701CRS -.6292 CST .979!

.S_ 2049.3 1_3 -.1498 R|3 .9307 LSA 869.8 NG_ 280.5 SSA 19.2
S4_1Z0|].2 ,%2 383.0 THA 161.85 ILl 726.6 EL2 234.2 ALF 149.86

LAUNCH DATE AUG 3 1970 FLIGHT TJNE IZ0.DO ARRIVAL OATE 0EC ! 1970

H[LIOCENTRIC CONIC 01STANCE _OB.ll5

RL 151.8l LAL -.DO LOt. 310.26 VL 26.292 GAL 2.34 A_L 89.66 PICA |_10.47 ,.5_A 1Z5,53 £CC .21308 INC .3356 vl 29.349

RP 107.74 LAP .26 LOP 80.73 VP 37.502 GAP °9.25 A2'P 90.22 TAL 171.3J TAP 3OI.78 RCA 98.78 APO 152.28 V2 35.174

RC 48.150 GL 2.64 GP -20.85 ZAL _7.07 ZAP 26.56 [T$ 46.1| Zk[ 149.51ETE 320.07 ZAC 80.60 ETC 260.36 CLP -16.83
PLANETOCENTRIC CONIC

C3 !I.L=02 VHL 3.347 0LA -18.21RAL _41.71RAO 6567.4 VEL

LNCJ"f AZIWTH LNCH TINE L-| TINE IN| LAT

90.00 9 J3 Z3 1479.7| 2.42

90.00 16 II 12 _334.40 27.57

!DO.O0 I0 23 53 1252.23 1.36

!OO.DO 17 43 23 503,7.11 Z8.77
!10.00 11 B 26 I112,62 -1.29
IIO.DO 19 15 19 4749.48 31.84

CIFFERENTIAL CCRRIECTION5

TOE .18_ TRA-J.O|24 TC3 .6662 6AU .1709
ROE -._161 RRA .2887 RC3 -.7428 F/M| .04590

FOE -.1299 FRA 1.5998 FC3-3.5470 BSP 6597

80E .2837 8R4 I .Ofl2B Be3 |.|411 FSP -924

|l.Sl5 PTH 2.01 VHP 6.555 OPA -40.31 RAP 235.57 ECC 1.1844

|NJ lONG |NJ RT ASC |NJ A214TH IN! T|N[ PC) C$T T|M ZNJ 2 LAT IN! 2 LONG

358.77 94.84 116.22 9 38 3 879.7 6.18 352.11

242.1_ 99.73 83.25 17 40 6 4734.4 26.34 234.37

$41.46 94.25 119.86 10 44 45 652.2 5.33 334.92

220.77 99.95 8|.50 |9 7 21 4437.| 27.29 212.28

329.LPZ 92.59 124.16 II 26 59 512.6 3.20 323.01

198.24 98,87 76.86 20 34 29 4149.5 29.71 189.69

NIO-_,_EEt_.CUT|ON ACCURACY ORBIT 0ETERMINATION ACCURACY

,SGT 1940.i `%R 809.2 `%3 323.3 ST 631.6 SR 401.8 SS 505.8

RRT -.8625 RRF .9126 RTF -.9239 CRT -.7963 CR5 -.6065 C$T .9625

5(,6 2lO_.l RZ3 -.1639 R|3 .9376 LSA 859.5 MSA 277.4 SSA 19.4
,S_I 2066.6 ,%2 _84.5 THA 159.47 ELI 717.3 EL2 214.0 ALF 150.22

LAUNCH 0ATE AUG 3 1970 FLIGHT TIN[ 122.00 ARRIVAL OATE 0EC 3 J970

HELIOCENTRIC CONIC CISTANCE 314.824

RL 15! .8! LAL -.00 LOt. 310.26 VL 26.378 GAL 2.16 AZL H9.38 PICA 135.70 SNA

RP 107.71 LAP .45 LOP 83.96 VP 37.572 GAP -8.59 AZP 90,43 TAL 171.69 TAP

RC 49.66! GL 5.02 GP -23.13 7AL 67.78 ZAP 29.68 ET$ 44.93 ZA[ 147.22 ETE

PLAN[TOCENTRIC CONIC

C3 10.528 VHL 3.245 CLA -1_.75 RAL 241.52 RAG 6567.4 VEL 11.485 PTH 2.00 VHP 6.255 CPA -42.74 RAP 235.74 ECC 1.1733

LNCH AZMTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT AS_C [NJ AZNTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

90.00 8 48 25 1559.56 -.15 3.23 93.37 118.32 9 14 25 959.6 3.63 356.59

9_.00 16 34 _ 5229.16 26.50 235.31 97.65 79.63 18 I 47 4629.2 24;80 227.05
IOO.O0 I0 J 4 1325.17 -1.11 345.46 92.84 119.87 I0 23 9 725.2 2.87 338.94

100.00 18 4 40 4938.78 27.57 213.7I 97.41 77.97 19 26 59 4338.8 25.64 205.44

llO.O0 10 49 59 1171.94 -3.56 332.31 91.31 I24.02 11 9 31 571.9 .93 326.11

!10.00 1"9 32 15 4664.77 ]0.37 192.09 96.60 73.49 ZO 50 0 4064.8 27.81 183.83

O|FFERENTZAL CORR[CT|ON$ NI0-COL_,_E EXECUTION ACCURACY ORbiT CETERMINATION ACCURAC_

TOE .1605 TRA -.9971 TC3 .96_0 BAU .1867 ,S_T 1953.8 `%R 914.2 S_3 351.7 ST 617.9 SR 381.8 SS 512.!

ROE -.1894 RRA .3331 RE3 -.9121 FAU .04882 RRT -.8861RRF .9379 RTF -.9277 CRT -.8295 CRS -.5831 CST .9358

FOE -.0638 FRA I .7034 FC3-4.0145 _,$P 6778 S_ _157.J 1_3 -.1757 R13 .9445 LSA 844.2 MSA 277,1 SSA 19.4

BOE .2482 eRA 1.0513 BC3 1.3263 FSP -1012 SGJ 2121.5 ,%2 390.2 THA 156.64 ELI 701.7 EL2 187.8 ALF 150.54

126.07 ECC .20743 INC .6168 Vl 29.349

}05.39 RCA 99.92 APO 152.22 v2 35.184

317.63 ZAC 78.43 ETC 260.43 CLP -!9.14

LAUNCH CATE AUG 3 J970 FLIGHT TIME 124.00 ARRIVAL OATE CEC 5 1970

HELICX_ENTRIC CONIC

RL !5_.81LAL -.DO

RP 107.68 LAP .64
RE 51.263 GL 7.80

PLAN[TCCENTRIC CCNJC

C3 9.997 VHL 3.162
LNCH AZHTH LNCH TINE

9O.OO 82222

go.DO 16 59 48

100 .DO 9 37
!OO.DO 18 27 49

!lO.OO 10 30 14

!lO.O0 19 51 6

DIFFERENTIAL CC_ECTJONS

TOE .!343 TRA -.98_0 TC3 1.0469 gAU ._37

ROE -.1fl73 RRA .387| RC3-|.1079 FAU .05|65

F0E .0222 FRA 1.8126 FC3-4.4726 BSP 6985

80E .2069 8RA 1.0555 Be3 1.5243 FGP -1103

0ISTANCE 321.5J7

LOL 310.26 VL 26.456 GAL 2.00 AZL 89.07 PICA 136.93 5_A 126.57 £CC .202S2 INC .9300 vl 29.349

LOP 87.|9 VP 37.636 GAP -7.94 A2'P 90.68 TAL 172.07 TAP _O8.99 RCA 100.96 APO 152.17 VZ 35.193
GP -25.73 ZAL 68._6 ZAP 33.10 ET$ 44.00 ZAE 144.86 £TE 314.86 ZAC 75.91 ETC 260.45 CLP -21.57

OLA -|2.90 R_kL 241.41 RA0 6567.4 VEL |I.462 PTH 1.99 VHP 6.010 OPA -&5.44 RAP 235.60 Ecc 1.1645

L-| T|NE |NJ L.AT |NJ _ |NJ RT AS_ _NJ A_eNTH |NJ TINE PC) CST T_M IN| 2 LAT _NJ 2 LONG
1649.70 -3.06 6._6 92.25 118.16 8 49 51 1049.7 .73 1.63

51J8.22 24.90 227.57 95.77 76.07 18 25 6 4518.2 22.74 219.fl7

1408.81 -3.94 350.06 91.76 119.66 10 0 30 808.8 .Oa 343.53

4834.35 25.88 206.4| 95.48 74.49 19 48 23 4234.4 23.50 198_42

1242.17 -6.22 336.01 g_.35 123.68 10 50 56 642.2 -1.75 329.77

4573.75 28.43 185.71 94._7 70.17 21 7 _ 3973.8 25.47 177.79
NI0-COURSEEXlEcuTION ACCURACY ORBIT DETERMINATION ACCURACY

5(4 1957.0 5GR J044.1 ,SG3 380.1 ST 599.6 SR 358.3 S5 527.2
RRT -.9039 RRF .9568 RTF -.9308 CRT -.8754 CRS -.5735 CST .8961

22|8.1R23 -.1832 R13 .9517 LSA 828.6 MSA 280.8 SSA 19.0

5C,1 2181.6 St.,2 400.5 THA I53.28 ELI 681.7 EL2 J 52.5 ALF 150.79
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CA TE AUG 3 I97D FLIGHT TIME 126o00 ARRIVAL GATE CEC 7 I970

H[LIOCENTRIC CONIC CISTANCK 328.194

RL J51.81 LAL -.00 LQ. 310.26 VL 26.526 GAL 1.85 ATL 88.72 HCA 140.15 SNA 127.02 ECC .I9770 INC 1.283fi Vl 29.349

RP 107.65 LAP .82 L(_ ° 90.42 VP 37.694 GAP -7.32 AZP 90.99 TAL I72.44 TAP 312.59 RCA 101.91 APO 152.13 V2 35.202

RC 52.948 GL 11.04 GP -28.73 ZAL 69.41 ZAP 36.85 ET5 43.23 ZAE 142.35 ETE 311.79 ZAC 72.99 ETC 260.40 CLP -24.13

PLAN(_TOCENTRIC CONIC

C3 9.620 VHL 3.102 CLA -9.59 RAL 241.40 RAO 6567.3 VEL 11.446 PTH 1.99 VHP 5.804 0PA -48.48 RAP 235.05 ECC 1.1583

LNCH ATMTH LNCH TINE L-I TIHE INJ LAT XNJ LONG |NJ RT A.5_ INJ A2'NTH |NJ TINE PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 7 54 56 1752.19 -6.33 14.02 91.56 117,66 8 24 9 1152.2 -2.58 7.35

90.00 17 27 8 5000.49 _.74 Z|9.63 94.18 72.66 |8 50 28 4400.5 20.15 2II.9!

IOO.O0 9 11 34 1504.9H -7.15 355.39 91.ll lIg.10 9 36 39 905.0 -3.22 348.81

1{30.00 18 53 11 4722.93 23.63 198.90 93.86 71.14 L_ II 54 4122.9 20.84 191.21

110.00 10 9 5 1324.87 -9.32 340.41 89.79 123.04 10 3J 10 724.9 -4.90 334.]0

110.00 20 12 9 4475.81 25.99 179.1A 9'4.87 66.98 21 26 45 3875.8 22.65 171.58

OIFFERENTIAL CORRECTIONS NI0-COUR,_ EXECUTION ACCURACY ORBIT GETERNINATION ACCURACY

TOE .1044 TRA -.9_7 TC3 I .1059 BAU .2221 SGT 1946.3 _ 1202.! SG3 406.9 ST 576.9 SR 334.7 SS 557.8

ROE -.1167 RRA .A533 RC3-1.3268 FAU .054J4 RRT -.916§ I_F .9706 RTT" -.9331 CRT -.9349 ORS -.6039 CST .8447

FOE .1327 FRA 1.9237 FC3-4.8722 BSP 7216 _ LP'ZBT.6 1_3 -.J8_ RI3 .9590 LSA 8|9.7 NSA 289.4 55A 18.0

BOE .1566 BRA l .0677 BC3 1.7272 FSP -119I 8G1 _49.4 _ 416.! THA 149.32 EL1 658.8 EL2 104.0 ALF 150.72

LAUNCH OATE AUG 3 1970 FLIGHT TINE 128.00 ARRIVAL DATE OEC 9 1970

HELIOCENTRIC CONIC

RL 151.81 LAL -.00 LOI- 310.26 VL

RP 107.63 LAP 1.01 LOP 93.65 VP

RC 54.707 GL 14.79 GP -32.16 ZAL

PLANETCX_ENTRIC CONIC

C3 9.417 VHL 3.069 0LA -_.80 RAL 241.51 RA0 6567.3 VEL
LNO4 A2HTH LN_H TI_ L-I TIME INJ LAT

90.00 7 25 47 1869.57 -9.98

9(3.00 J7 37 II 4874.7_ I9._

12_.00 8 44 23 16J6.02 -I0.77

100.00 19 21 16 4603.53 Z0.79

110.00 9 46 21 1422.03 -12.88

110.{30 20 35 48 4370.29 23.01

OIFFERENTIAL CCRRIECTION5

TOE .0714 TRA -.9321 TC3 1.1278 8AU .2422

ROE -.0636 RRA .5352 RC3-1.fl_68 FAU .0fl596

FOE .2698 FRA 2.032_ FC3-fl.1464 BSP 7462

BOE .0956 BRA I .0923 8C3 1.924l FSP -|267

01STANCE :334.852

26.59(} GAL 1.72 AZL 88.3J _ 143.38 ,_AA 127.43 KCC .19356 INC 1.6885 Vl 29.349

37.746 GAP --6.71 AZP 91.36 TAL 172.79 TAP 316.17 RCA 102.76 APO 152.09 v2 35.210

70.35 2AP 40.94 [T$ 42.54 ZAE 139.59 ETE 308.43 ZAC 69.63 ETC 260.26 CLP -26.83

II.437 PTH 1.96 VHP 5.645 OPA -51.87 RAP 233.97 ECC 1.1550

JNJ _ INJ RT A_ XNJ AZIqTH XNJ TII_ PC) CST TIM INJ 2 LAT INJ 2 LONG

2_.71 91.43 116.64 7 56 57 1269.6 -6.33 13.94

2|I.46 93.02 69.48 19 18 26 4274.7 I6.99 204.04
1.65 91.01 liB.05 9 11 19 1016.0 -6.94 354.96

191.17 9_.67 68.02 ZO 38 O 4003.5 17.63 183.80

34fl.68 89.77 J2J.94 10 J0 3 822.0 -8.56 339.24
172.40 91.61 63.99 2J 48 38 3770.3 19.32 165.20

NID-COURSE _XECUTION ACCURACY ORBIT OETERNZNATION ACCURACY
SGT 1920.9 SGR 1392.3 SG3 430.1 ST 5§2.8 SR 325.2 5S 611.6

RRT -._'247 _ .9_Td RTF -.9344 CRT -.9901 ORS -.7057 CST .7910

SG6 2_72.4 1_3 -.1799 RI3 .9664 LSA 833.2 MSA 301.4 SSA I6.3

SGJ 23_1.9 SG2 436.7 THA 144.75 ELI 640.| EL2 39.5 ALF 149.65

LAUNCH OATE AUG 3 1970 FLIGHT TIE 130.00 ARRIVAL CATE OEC 11 1970

HELIOCENTRIC CONIC CISTANCK 341.490

RL 151.81 LAL -.O0 LL'X. 310.26 VL 26.646 GAL 1.61 AZL 87.84 HCA 1A6.61 SMA 127._0 ECC .18987 INC Z.1600 vl 29.349

RP I07.60 LAP 1.19 LOP 96.89 VP 37.793 GAP -6.12 AZP 91.80 TAL 173.12 TAP 319.73 RCA 103.53 APO I52.06 v2 35.?18

RE 56.533 GL 19.09 GP -36._7 ZAL 7|.40 ZAP 45.38 ETS 41.84 ZA[ 136.49 ETE 304.85 ZAC 65.77 ETC 260.01 CLP -29.66

PLAN_T(X_ENTRJC CONIC

C3 9.426 VHL 3.070 CLA -].46 RAL 241.77 RAG 6_67.3 VEL |1.437 PTH 1.98 VHP 5.5A5 OPA -55.65 RAP 232.17 ECC Z.155J

LNCH AZMTH LNCH T]HE L-I TII_ INJ LAT INJ LONG INJ RT A.T_ INJ AZ_4TH INJ TI_ P_ CST TJH INJ 2 LAT IN| _ LONG

90.00 6 54 L_3 L_3(35.08 -14.O0 28.63 92.04 |14.87 7 27 45 I405.1 -10.53 21.67
90.00 1H 3{} 43 4739.64 16.§2 203.04 92.44 66.67 19 49 43 4139.6 13.22 195.9_

lOO.OO B 15 O 1744.88 -14.79 9.11 91.65 116.28 8 44 5 1144.9 -11.14 2.ZZ

I00.00 I9 52 45 4475.07 17.32 183.21 92.07 65.25 21 7 20 3875.l 13.83 176.15

IIO.O0 9 21 41 1536.13 -16.89 352.09 90.48 120.17 9 47 17 936.1 -12.75 345=42

110.00 21 2 33 4256.59 19.45 16fl._O 90.94 61.32 22 13 29 3656.6 15.47 158.64

DIFFERENTIAL CORRI[CTIGNS NIO-COUR,_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .0364 TRA -.9367 TO3 |.1D39 BAU .2646 SGT 1876,7 _ 1617.3 ._3 446,5 5T 529.4 SR 358.4 SS 691.7

ROE .0077 RRA .6368 RC_-1.7857 FAU .0fl679 RRT -.9294 RRF .9668 RTF -.9347 CRT -.9844 CRS -.8500 CST .7489
F0E .4334 FRA 2.1287 FC3-5.2162 BSP 777J SG6 2477.4 R_3 -.1673 RI3 .9737 LSA 888.6 HSA 312.0 $SA 13.9

BOK .0372 8RA 1.1327 BE3 Z.0993 FSP -1324 5GI 2434.3 5G2 460.0 THA 139.56 ELI 637.2 ELZ 52.4 ALF 146.06

LAUNCH OATE AUG 3 1970 FLIGHT TINE 132.(_3 ARRIVAL OATE 0EC 13 197_

HELIOCENTRIC CONIC

RL 151.81 LAL -.00

RP 107.58 LAP 1.37

RC _8.419 GL 23.98

PLANKTOCENTRIC CONIC

(3 9.716 VHL 3.117

LNCH AZMTH LN_H TIME L-I TINE INJ LAT

_3.00 6 19 42 2163.0I -18.28

90.00 J9 8 49 4593.61 IZ.38

I00.O0 7 42 39 1895.46 -19.11

I00.00 20 28 34 4336.39 13.18

lIO.O0 8 54 35 1670.32 -21.30

llO.00 21 33 7 4134.29 15._0

01FFKRKNTIAL CORRKCTIONS

TOE -.0146 TRA -.9364 TO3 .9553 BAU .2811

K'OE .1126 RRA .7717 RC3-J.942_ FAU .05503
FOE .6410 FRA 2.2247 FC3-4.9031 _SP 7747

80E .I135 8RA 1.2134 BC3 2.1643 FSP -1304

OISTANCE 348.109

LO.. 310.26 VL 26.696 GAL 1.50 _ZL 87.28 HC_ 149.84 5HA 128.13 ECC .18659 INC _.7202 Vl 29.349

LOP J00.IZ VP 37.835 GAP -5.55 AZP 92.35 TAL 173.42 TAP 323.26 RCA 104.2_ APO 152.03 V2 35._25

GP -40.50 ZAL 72.59 ZAP _0.17 ETS 41.05 Z_E 132.94 ETE 301.13 ZAC 61.39 _TC 259.58 CLP -32.6_

OLA 3.44 RAL 242.21 RAO 656_.4 VEL II .450 PTH 1.99 VHP 5.5|8 DPA -59.82 RAP 229.33 KCC I .1599

INJ LONG INJ RT AS( INJ A2MTH INJ TIM_ PO CST TIM INJ 2 LAT INJ 2 LONG

3_.24 93.63 112.01 6 55 45 15_3.0 -15.14 3_.98

194.31 9_.66 64.33 20 25 23 3993.6 8.83 187.44

18.20 93.26 113.44 8 J4 15 1295.5 -15.77 11.00

174.99 92.25 62.93 21 40 50 3736.4 9.45 168.19

.00 92.15 117.39 9 22 25 1070.3 -17.46 352.98

158.44 91.04 59.05 22 42 l 3534.3 11.09 151.87

MI0-CCUR,_E EXECUTION ACCURACY ORbiT 0ETERMINATION ACCURACY

5GT 1824.5 SC,R 1878.3 S_3 453.2 ST 518.3 SR 475.3 $5 812.9

RRT -.9"270 RRF .9912 RTF -.9316 CRT -.9204 ORS -.9515 CST .7570

•_6 2618.6 1_3 -.1502 RI3 .9604 LSA 1030.5 _$A 305.4 SSA II.7

5(,1 2570.4 SG2 499.9 THA |34.10 ELI 689.2 EL2 139.7 ALF 137.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE AUG 3 1970 FLIGHT TIME 134.00 ARRIVAL CATE DEC 15 1970

HELIOCENTRIC CCN|C

RL 151.81LAL -.00

RP 107.56 LAP 1.54

RE C-,0.35/I GL 29.45

PLAf_.TOCENTRIC CONIC

C3 10.402 VHL 3.225

LNCH AZHTH LNCH TIM_

90.00 5 40 J6

90.00 I9 53 IZ

100.O0 7 5 57

100.00 21 IO 12

IlO.O0 8 24 5

110.00 22 8 34

DISTANCE 354.704

LOL 310.26 VL 26.740 GAL 1.41 AZL 86.60 HCA J53.07 S_A J28.42 ECC .J8371 |NC 3.4009 Vl_ 29.349

LOP I03.36 VP 37.872 GAP "4.99 AZP 93.03 TAL 173.69 TAP 326.76 RCA 104.83 APO I52.0I V2 35.232

GP -45.46 ZAL 75.93 ZAP 55.27 ETS 40.04 ZAE I28.86 ETE 297.56 ZAC 56.47 ETC 258.94 CLP -35.69

DLA 8.91 RAL 242.83 RAO 6567.4 VEL 11.480 PTH 2.00 VHP 5.587 OPA -64.33 RAP 224.91 ECC 1.1712

L-I TZI,_ INJ LAT INJ LONG |NJ RT AS( INJ AZNTH INJ T|I,_ PO CST TIM INJ 2 LAT INJ 2 LONG

2349.76 -22.60 50.23 96.5I I07.53 6 19 26 I749.8 -I9.99 42.55

4434.11 7.52 I85.12 93.92 62.62 21 7 7 3854.1 5.79 178.4_

2073.40 -23.51 29.58 96.18 I09.0J 7 40 51 1473.4 -20.70 21.9J

4185.69 8.56 I66.40 95.47 61.20 22 19 58 3585.7 4.46 I59.79

1828.89 -2fi.92 10.(30 95.16 115.11 8 54 54 1228.9 -22.56 2.45

4002.97 |0.58 I51._3 92.1_ 57.30 25 15 17 3403.0 6.19 144.85

N|O-EOURSIE EXECUTION ACCURACY CRBIT OETERNINATION ACCURACY

5GT 1728.4 _ 2175.7 ,SG5 444.9 ST 496.6 SR 660.5 SS 918.1

RRT -.9274 RRF .9942 RTF -.9294 CRT -.8426 CRS -.9857 CST .7404

2778.7 RZ3 ".1252 RI5 .9865 LSA ll96.2 MSA 307.7 SSA 9.0

S_| 2730.5 ,_2 515.2 THA 127.97 ELI 795.8 EL2 221.9 ALF 125.54

DIFFERENTIAL CCRRECTIONS

TCE -.0595 TRA -.9108 TO5 .8492 _U .3|07
ROE .2420 RRA .926! RC3-2.0660 FAU .0529I

FOE .8240 FRA 2.2455 FC5-4.4030 B.T_° 8590

BOE .2452 8RA 1.2989 Be3 2.2338 FSP -I3(_

LAUNCH DATE AUG 3 1970 FLIGHT TIME 136.00 ARRIV/rL DATE DEC 17 1970

hIEL IOCENTRI C CONZC

RL 151.81 LAL -.00
RP 107.54 LAP 1.71

RE 62,346 GL 35,47

PLANE TOCENTRI C ECHOIC

C3 11.700 VHL 5.421
LNCH AZNTH LNCH TINE

_0.00 4 53 4

90.00 20 47 I

IO0.O0 6 22 28

100.00 22 0 18

110.00 7 48 40

II0.DO 22 5O 35

01STANCE 361.274

LCL 310.26 VL 26.779 GAL J.34 AZL 85.75 HCA 156.29 5HA J28.68 ECC .18120 INC 4.2519 vJ 29.349

LOP 106.60 VP 57.905 GAP -4.45 AZP 93.89 TAL 173.92 TAP 330.2! RCA 105.36 APO J51.99 V2 35.258

GP -50.94 7AL 75.45 ZAP 60.59 ETS 38.73 ZAE 124.19 EYE 295.63 ZAC 5J.04 ETC 252.99 CLP -58.8J

DLA 14.89 RAL 243.65 RAO 6567.4 V[L 11.536 PTH 2.01 VHP 5.786 DPA -69.05
L-I TINE INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIME PO CST TIN

2575.89 -26.38 "_'_.70 101.09 I00.68 5 36 0 1975.9

4256.28 1.85 175.12 96.67 61.74 21 57 57 3656.3

2287.61 -27.47 44.25 100.84 102.28 7 0 55 1687.6

4019.79 2.85 157._0 96.13 60.23 25 7 18 5419.8

2017.87 -30.31 LP'Z.93 100.0! 106.62 8 22 18 1417.9

3862.30 5.32 143.70 94.58 56.18 25 54 57 5262.5

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TOE -.0594 TRA -.8849 TC3 .6849 BAU .3399 SGT 1606.7 _ 2502.0 5G3 419.4

ROE .4L='09 RRA J.1_06 RC5-2.0625 FAU ;04845 RRT -.9229 RRF .9962 RTF -.9257

FOE I .0000 FRA 2.2150 FC5-5.5850 BSP 9068 _ 2973.§ R23 -.0998 RI3 .9912

_E .4250 8RA I .4278 8C3 2.1735 FSP -1256 _1 2926.0 _2 529.I THA 121.82

RAP 217.86 ECC 1.1926
INJ 2 LAT INJ 2 LONG

-24.6A 57.46

-1.94 168.49

-25.50 36.00

-I.I6 150.67

-27.74 14.68

-.84 |57.48

ORBIT 0ETERNINATION ACCURACY

ST 471,0 SR 915.6 SS 1017.0

CRT -.7858 CRS -.9961 CST .7282

LSA I414.8 MSA 304.5 SSA 6.8

ELI 994.0 EL2 268.5 ALF 115.85

LAUNCH GATE AUG" 5 1970 FLIGHT TIME 138.00

HELIOCENTRIC CONIC DISTANCE 367.817

RL |51.8| LAL -.DO LOL 310.26 VL 26.813 GAL 1.28 AZL 84.65 HCA

RP 107.53 LAP 1.87 LOP 109.85 VP 57.935 GAP -3.92 AZP 95.02 TAL

RC 64.375 GL 41.9| GP -56.91 ZAL 77.15 ZAP 66.00 [T5 37.05 ZA[

PLAN[TOCENTRIC CONIC

C3 14.017 VHL 5.744 DLA 21.27 RAL 244.70 RAO 6567.6 VEL 11.636 PTH

LNt_N AZNTH LNCH TZNE L-I TINE INJ LAT

90.00 3 50 40 2865.58 -28.3!

90.00 2! 57 44 4044.15 -4.97

100.00 fi 26 30 2596.56 -29.8!

I00.00 23 4 35 5828.40 -5.66

|10.00 7 5 16 2247.55 -33.54

|IO.O0 25 42 18 5710.17 -.48

DIFFERENTIAL CORRECTIONS

TOE -.0668 TRA -.8554 TC3 .4821BAU .3653

ROE .6683 RRA 1.3669 RC5-1.8887 FAU .0415O

FDE 1.1450 FRA 2.1207 FC5-2.5651 65P 9811

BDE .6717 _A 1.6125 BC3 1.9493 FSP -1144

ARRIVAL DATE DEC |9 1970

159.51 SHA 128.90 ECC .17904 INC 5.353_ Vl 29.349

174.10 TAP 333.6l RCA 105.82 APO 151.98 V2 35.243

118.92 ETE 290.05 ?AC 45.13 ETC 256.60 CLP -4|.85

LAIJ_H GATE AUG 5 1970

2.04 VMP 6.169 CPA -73.70 RAP 206.02 [CO |.2507

INJ LONG INJ RT A_C INJ AZMTH INJ Till[ PC) CST TIN INJ 2 LAT INJ 2 LONG

86.62 107.57 90.41 4 38 26 2265.6 -27.96 77.97

163.27 101.66 62.09 25 5 8 5444.1 -8.67 156.54

65.84 107.53 92.26 6 9 7 1956.6 -29.18 55.10

146.69 100.93 60.31 24 8 25 3228.4 -7.58 IzO.IO

40.02 107.18 97.01 7 42 44 1647.6 -32.21 51.04
135.75 98.95 55.82 24 44 8 5110.2 -4.96 129.53

MIO-COUR,_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1454.1 _ 2845.4 ,SG_ 375.4 ST 455.8 SR 1225.5 SS 1087.8

RRT -.9115 I_ .9974 RTF -.9125 CRT -.7314 CRS -.9990 CST .7003

S6B 3193.6 R23 -.0748 R|3 .9946 LSA 1668.4 HSA 298.7 SSA 5.1

SG| 3147.6 ,_2 540.4 THA '115.8I ELI I268.0 EL2 285.9 ALF 105.31

FLIGHT TIME 140.00 ARRIVAL DATE DEC 21 1970

HELIOCENTRIC CONIC 01STANCE 374.330

RL 151:81 LAL -.DO LCL 310.26 VL 26.841 GAL 1.24 AZL 83.16 PICA

RP 107.51 LAP 2.05 LOP 113.09 VP 37.958 GAP -3.41 AZP 96.54 TAL
RE 66.441 GL 48.56 GP -65.30 ZAL 79.02 ZAP 71.3J ETS 34,95 ZAE

PLANETOCENTRJC CONIC

C3 18.2OO VHL 4.266 DLA 27.84 RAL 245.93 RAO 6567.7 VI[L |1.8t4 PTH

162.72 SHA 129.10 ECC .17720 INC 6.8442 Vl 29.349

174.23 TAP 336.95 RCA 106.22 APO 151.97 V2 35.247

113.04 ETE 286.72 ZAC 58.85 ETC 254.55 CLP -44.50

2.09 VHP 6.825 DPA -77.53 RAP 185.09 ECC 1.1995

INJ L_ INJ RT AS(- INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

12"_.08 114.09 73.54 ? 42 59 2765.2 -25.4| I14,00

141.10 111.40 66.57 1 16 2J 3063.J -I9.41 133.73

9'Z.75 11_.23 77.37 4 44 30 2351.3 -28.79 84.29

131.16 109.59 62.71 I 48 46 2952,3 -16.25 124.18

62.90 116.46 85.54 6 48 _0 1941,8 -54.17 53.69
1_6.53 106._0 56.49 ! 54 8 2934,5 -11.52 120.14

NIO-CCURS4_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

S(,T 1_74.6 SGR 3187.5 SG3 316.3 ST 580.6 SR 1561.9 SS 1110.2

RRT -.8893 RRF .9982 RTF -.8914 CRT -.6556 (RS -.9998 CST .6_05

,SG6 3432.9 R_3 -.05II R15 .9970 LSA I931.5 MSA 295.6 SSA 3.8

S_I 5388.8 S(.2 548.2 THA 110.15 ELI 1581.2 EL2 290.5 ALF 99.11

LNCH AZMTH LNCH TIME L-I TIME INJ L.AT

90.00 l 46 55 3365.25 -23.37

90.DO 0 15 18 5663.05 -16.38

JDO.O0 5 55 18 2951.28 -27_32

100.(30 O 49 34 3552.25 -12.69

110.(30 6 6 B 2541._3 -33.64

JlO.O0 O 55 14 3534.46 -7.16

DIFFERENTIAL CORRECTIONS

TOE -.0489 TRA -.8227 TC3 .2847 _AU .5826

ROE J .0118 RRA 1.6880 RC5-1.5465 FAU .03261

FOE 1.2329 FRA 1.9647 FC5-1.5514 8SP 10569

OoE 1.015O 6RA 1.8778 6C5 1.5725 FSP -977
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CATE AUG 3 ]970 FLIGHT TINE 142.00 ARRIVAL CATE CEC 23 1970

HCLI(XENTRIC CONIC OISTAN(.[ 380.803

RL 151 .81 LAL -o00 LOL 310.26 VL 26.86S GAL 1.Z1 AZL 81.01 PlEA 165.91 ,SNA 129.26 £CC .17567 INC 8.989§ Vl 29.349

RP 107.50 LAP 2.18 LOP 116.33 VP 37.978 GAP -2.92 AZP 98.72 TAL 174.30 TAP 340.21 RCA 106.55 APE) 151.97 V2 35.251

RC 68.539 GL 55.08 GP -70.09 ZAL 81.00 7AP 76.31ETS 32.61 ZAE 106,55 ETE 283.89 ZAC 32.22 ET( 251.48 CLP -45.96

PLANE TOC[NTRIC CONIC

C3 26.198 VHL 5.118 CLA 34k_28 RAL 247.28 RA0 6568.1 VlEL 12.148 PTH 2.18 VHP 7.923 0PA -79.00 RAP 151.79 ECC 1.4312

LNCH A_NTH LNCH TIM£ L-I TINE INJ LAT INJ LONG INJ RT A._ INJ AZMTH INJ TINE PO (ST TIM INJ Z LAT INJ 2 LONG

69.82 22 31 57 4081.12 -21.51 174.83 121.95 62.65 23 39 58 3481.1 -25.01 167.41

110.18 3 37 4 3122.99 -21.51 103.32 121.93 62.64 4 29 7 2525.0 -25.00 95.90

69.8.2 22 31 57 4081.IZ -21.52 174.83 121.95 62.65 23 39 58 3481.1 -25.01 167.41
110.18 3 37 4 3122.99 -21.51 103.32 121.95 68.64 4 29 7 2523.0 -25.00 95.90

69.82 22 31 57 4081.12 -21.52 174.83 121.9fl 62.65 23 39 56 3481.1 -25.01 167.41

110.18 3 37 4 3122.99 -21.51 103.32 121.95 62.64 4 29 7 2523.0 -25.00 95.90

CIFFERENTIAL CORRECTIONS NIC-COUR,_E EXECUTION ACCURACY CRBIT 0ET£RNINATION ACCURACY

TC£ .0092 TRA -.7874 TC3 .1285 64U .3805 SGT 1074,9 _ 3510.2 SG3 247.9 ST 320.2 SR 1891.4 SS 1078.!
ROE 1.5033 RR4 2.1228 RC3-1.0787 _AU .02233 RRT -.8470 _ .9987 RTF -.8525 CRT -.4276 CR5-1.0000 CST .4255

FCE 1.2533 FRA 1.7599 FC3 -.7445 6SP 11350 _ _671.0 _3 -.O281 RI3 .9984 LSA 2181.4 N$A 289.0 SSA 2.8

80E 1.5033 8RA 2.2641BC3 1.0863 FSP -779 $61 3629.2 SG2 552.7 TH4 104.89 EL1 1896.4 EL2 288.7 ALF 94.24

LAUNCH OATE ALK, 3 1970 FLIGHT TINE 144.00 ARRIVAL OATE OEC 25 1970

HELIC(ENTRIC CCtqlC

RL 151.81LAL -.0(3

RP 107.49 LAP 2.32

RC 70.666 GL 60.97

PLANETOCENTRIC CONIC

C3 43.266 VHt. 6.578
LNCH AZHTH LNCH TINE

60.28 21 46 56

119.72 4 31 48

60.28 21 46 56

119.72 4 31 48

Co0.28 21 46 56

119.72 4 31 48

OISTAI_E 387.2"22

LCI. 310.26 VL 26;_5 GAL 1.20 AZL 77.65 _ J69.08 .SNA I29.39 ECC .17444 IN(12.3544 VJ 29.349

LOP 119.58 VP 37.995.GAP -2.45 AZP 102.14 TAL 174.28 TAP 343.36 RCA 106.82 APO 151.97 v2 35.254
GP -77.25 ZAL 83.03 ZAP 80.76 ET$ 31.06 ZAE 99.31 ETE 282.52 ZAC 25.36 ETC 246.90 CLP -43.15

OLA 40.13 RAL 248.50 RAO 6568.6 ',/EL 12.831PTH 2.34 VHP 9.818 0PA -76.69 RAP 117.88
L-Z TZNE INJ LAT |NJ LON_ ]NJ RT ASC INJ A214TH |NJ TII4E PO CST TIM INJ 2 LAT

4353.94 -20.00 195.96 132.93 54.45 22 59 29 3753.9 -24.50

3102.42 -19.99 100._ J32,9"Z 54.45 5 23 30 2502.4 -24.49

4353.94 -ZO.O0 195.96 132.93 54.45 22 59 29 3753.9 -24.50

3102.42 -19.99 100.66 132.92 54.45 5 23 30 2.502.4 -24.49

4353.94 "ZO.00 195.96 132.93 54.45 22 59 29 3753.9 -24.50

3102.42 -19.99 100.66 132.92 54.45 5 23 30 2502.4 -24.49
DIFFERI[NTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .1165 TRA -.7784 TC3 .0378 B4U .3298 S0T 894.0 5_ 3791,0 5G3 IBO,D

ROE 2.2607 RRA 2.7665 RE3 -.5689 FAU .01_ RRT -.7767 Rl_ ,_HJ88 RTF -.7896
FOE 1.2222 FRA 1.5469 FC3 -.2411BSP 11946 5[.,6 3895.0 R23 -.004_ R13 .9991

90E 2.2637 BR4 2.8739 B(.3 .5701 FSP -568 SGI 3855.5 SG2 553.7 THA 1{30.60

ECC 1.7120

INJ 2 LONG

189.22

93.94

189.22

93.94

189.22

93.94

CIR_IT 0ETERNINATION ACCURACY

ST 284.8 SR 2164,6 55 1008.3

CRT -.0832 (R5 -.9999 CST .0964

LSA 2406.2 MSA 284.0 5SA 2.1

EL1 2184.7 EL2 283.8 ALF 90.63

LAUNCH CATE AUG 3 1970 FLIGHT TINE 146.00 4RRIVAL CATE CEC _7 1970

HELIOCENTRIC CONIC CISTANCE 393.545

RL 151.81 LAL -.00 LOt- }10.26 VL 26.901 GAL 1.22 _ZL 71.62 HEA 172.I8 5,NJ 129.50 £CC .17350 INC18.3806 V! 29.349

RP 107.4_ L4P 2.46 LOP 122.83 VP 38.009 GAP -2.01 AZP 106.22 TAL 174.15 TAP 346.3_ RCA I07.0] APO 151.97 V2 35.256

RC 72.818 GL 65.25 GP -84.29 Z4L 85.04 7AP 84.44 ETS 40.12 7AE 90.80 ETE 292.29 ZAC 18.41ETC 245.80 CLP -13.40

PLANE TCX_ENTRIC CONIC

C3 _7.206 VHL 9.338 CLA 44.56 RAL 248.88 RAO 6569.7 VEL 14.441 PTH 2.62 VHP 13.407 GPA -71.10 RAP 94.28 ECC 2.4352

LNCH AZMTH LN(_H TII,42 L-I TJI4E INJ LAT INJ LONG INJ RT 4SC [NJ A*_4TH INJ TII,_ PO CST TIM INJ 2 LAT INJ 2 LONG

54.03 21 22 17 4594.10 -14.26 212.13 143.94 47.32 22 3851 3994,1 -19.60 206.32

125.97 4 59 _0 3199.93 -14.25 104.31 143.92 47.32 5 52 50 2599.9 -19.58 98.50

54.03 21 22 17 4594.10 -14.26 212.13 143.94 47.32 22 38 51 3994.1 -19.60 206.32
125.97 4 59 30 3199.93 -14.25 104.31 143.92 47.32 5 52 50 2599._ -19.58 98.50

54.03 21 22 17 4594.10 -14.26 212.13 143.94 47.32 22 38 51 3994.1 -19.60 206.32

125.97 4 59 _0 3199.93 -14.25 104.31 143.92 47.32 5 52 50 2599.9 -19.58 98.50
CIFFER[NTIAL CORRECTIONS NI0-CCURSlE_ E_ECUTICN ACCURACY _RBIT GETERt41NATION ACCURACY

TCE -.1338 TRA-1.2477 TC3 .010| BAU .14_0 SGT 1077.7 SGR 3934.4 $G3 122.0 ST 332.6 5R 2419.4 SS 951.6
ROE 3.6104 RRA 3.7663 RE3 -.1240 F4U .00144 RRT -.8657 RRF .9980 RTF -.8899 CRT -.6156 ORS -.9992 CST .6475

FCE 1.2026 FRA 1.3975 FC3 -.0143 BSP 12309 _ 4079.3 _3 .O205 R13 .9991 LS4 2607.6 MSA 262.7 SSA 1.7

8OE 3.6129 _RA 3,9676 BE3 .1244 FSP -382 S6I 4045.5 SG2 524.6 TH4 103.57 EL1 242H._ EL2 261.2 ALF 94.89

LAUNCH OATE AUG 3 1970 FLIGHT TINE 148.00 ARRIVAL 0_TE 0EC 29 1970

H_LIOCENTRIC CONIC

RL 151.81LAL -.00

RP 107.48 LAP 2.59
RE 74.992 GL 65.26

PLANETOCENTRIC CONIC

C3 243.816 VHL 15,615

LNCH A_MTH LNCH TINE

53.11 21 8 50

126.89 4 53 5

53.11 21 8 50

I_6.89 4 53 5
53.11 21 8 50

126.89 4 53 5

OIFFERENT|AL CORRECTIONS
TOE-2.6668 TRA -.749"Z TC3 -.0589 _AU ,55_

ROE-6.0172 RR4-6.3362 RC3 -.169_ FAU--.OJ357
FOE 1.3917 FRA 1.4_cJO FC3 .0482 BSP 12295

80E 6.5817 BR_ 6.3_03 Be3 .1791 FSP -253

DISTANCE _99.628

LGL 310.26 VL _o914 GAL 1.30 A2L. 58.19 H(_ 175.08 SNA 129.59 ECC .17290 IN_31.8052 Vl 29.349

LOP 126.0_ VP _18.019 GAP -1.64 A2'P 121.71 TAL 173.78 TAP 348.86 RCA 107.18 APO 151.99 v2 35.258

GP -79.66 ZAL 86.91 ZAP 87.17 ET$ 178.39 ZJ_. 78.94 ETE 71.40 74C 13.72 ETC 347.39 CLP 74.03

OLA 45.25 RAL 246._9 RAO 6571.4 VEL l_.108 PTH 3.08 VHP 21.551 OPA -61.53 RAP 76.47 ECC 5.0126
L-I TINE INJ LAT INJ I._ INJ RT A_ INJ A214TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LC_G

4790._k_ -5.54 221.63 150,89 45.02 22 28 41 4190.4 -11.16 216.29

3377.85 -5.53 112.1] 150,87 45.02 5 49 23 2777.9 -11.15 106.79

4790.38 -5.54 ,3_1.63 150.89 45.02 22 28 41 4190.4 -11.16 216.29

3377.85 -5.53 112.13 }50.87 43.02 5 49 23 2777.9 -11.15 106.79

4790._8 -5.54 L_1.63 150.89 45.02 22 28 41 4190.4 -11.16 216.29

3377.85 -5.53 11_.13 150.87 45.02 5 49 23 2777.9 -11.1fl 106.79

MI0-COURSE EXECUTION ACCURACY ORBIT OETERNIN_TION ACCURACY

SGT 1069.5 Sr_ 4007.4 ,S_3 81.7 ST 985.6 SR 2420.1 55 1046.3

RRT .8276 RRF -.9996 RTF -.8233 CRT .9fi46 CR5 1.0000 CST .9520

SG_ 4147.7 R23 -.0392 R13 -.9988 LSA 2801.0 HSA 277.8 SSA 1.4

SGJ 4106,1 5G2 585.9 THA 77.28 ELI 2598.7 EL2 273.5 ALF 68.51
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ
k

LAUNCH DATE AUG 3 1970

HELIOCENTRIC CONIC

RL 1§1._1 LAL -.00
RP 107.46 LAP Z.71

RC 77.186 GL 50.98

PLAN[T(XENTRJC CONIC

C31073.168 VHL 32.759

LNCH AZNTH LNCH TINE

72.64 22 7 23

107.36 Z 37 29

72.64 ZZ 7 23

107.36 Z 37 29

110.00 4 6 30

110.00 1 41L_J

FLIGHT TIME 150.00 ARRIVAL 0ATE DEC, 31 1970

DISTANCE 404.719

LOt. 310.?6 VL 76.9Z3 GAL 1.56 AZL 18.96 HCA 177.14 SNA I29.65"ECC .17299 INC71.03flO V! Z9.349

LOP 129.32 VP 38.026 GAP -1.52 AZP 161,02 TAL 172.51 TAP 349.65 RCA 107.22 APO 152.08 v! 35.259

GP -56.35 ?AL 88.31ZAP 88.68 ETS 183.03 ZAE 55.54 ETE 74.51 ZAC 28.08 ETC 297.8§ CLP 87.63

CLA 32.83 RAL 236.73 RAD 6573.0 VEL 34.561PTH 3.§_VHP 43.682 OPA -40.11 RAP 58.99 ECC18.6616
L-I TIW( IN! LAT IN! LONG IN! RT A,_ IN! AZNTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG

4633.36 .33 203,99 147.27 57.17 23 24 36 4033.4 -4.00 197.68

3782.71 .35 140.81 147.26 57.17 3 40 32 3182.7 -3.98 134.50

4633.36 .33 21J3.99 147.27 57.17 23 24 36 4033.4 -4.00 197.68

3782.71 .35 140.81 147.26 57.17 3 40 32 3182.7 -3.98 134.50

3508.83 -8.12 125.17 152.78 56.68 5 4 59 2908.8 -12.45 118.74

3955.23 8.81 148.63 141.75 56.84 Z 47 24 3355.? 4.39 142.33

DIFFERENTIAL CORRECTIONS NI0-C(X_SE £X£CUTION ACCURACY
TDE-5.4940 TRA-I .3667 TC3 -.0978 8AU 3.9396 SGT 1189.6 SGR 3487.3 SG3 63.9

R0-10.6503 RR-II.6338 RC3 _.2566 FAU-.06858 RRT .8573 _ -.9998 RTF -.8497

FOE 2.1855 FRA 2.4915 FC3 .O553 85P 9682 ,5G8 3684.7 R_3 -.0629 R13 -.9979

_11 ;9838 BRA11.7157 8C3 .2746 FSP -180 SGI 36_7.6 ,%2 587.2 THA 73.25

LAUNCH DATE AUG 3 1970 FLIGHT TIME 152.00

H_LIQCENTRIC CONIC DISTANCE 414.836

RL 151 .8| LAL -.00 LOL 310.26 VL 26.9"48 GAL .91 AA'L 140.61 _ 183.65 5HA 129.69 ECC .17127

RP 107.48 LAP 2.82 LOP 132.57 VP 38.030 GAP -.11AZP 39.44 TAL 175.59 TAP 359.24 RCA 107.48

RC 79.396 GL -59.45 GP 70.45 ZAL 88.44 ZAP 89.85 ET$ 188.05 ZAE 73.59 ETE 291.46 ZAC 150.52

PLANETOCENTRIC CONIC

C3 583.861 VHL 24.163 0LA -68.26 RAL 176._O RAO 6572._ '_[L 26.555 PTH 3.38 VHP 30.303 0PA 69.55
LN(.H AZNTH LN(H TIME L-! TINE INJ LAT INJ LO_ INJ RT ASC INJ A2_4TH INJ TINE PO C6T TIN

24.88 3 12 33 2400.70 1.58 76._J 85.85 158.25 3 52 34 18OO.7

155.12 13 31 43 658.67 1.59 2B8.48 85.87 158,25 13 42 A2 58.7

24.88 3 12 33 2400.70 1.58 76.39 85.85 158.25 3 52 34 18OO.7

155.12 13 31 43 658.67 1.59 2_.48 85.87 158.25 13 A2 42 58.7

24.88 3 12 33 2400.70 1.58 76.39 85.85 158.25 3 52 34 1800.7

155.12 13 31 43 658.67 1.59 _88.48 85.87 158.25 13 42 47 58.7

DIFFERI[NTIAL CORRECTIONS NI0-(.OURSI[ EXECUTION ACCURACY

TOE 6.4770 TRA 1.8343 TC3-.1288 BAU2.2155 SGT 2031.1 _ 3625.8 $4;3 73._

RO-13.4826 RRA-I.8687 RC3 .2§Z9 FAU-.03644 _T ".9608 RRF .99_M RTF -.9633

F02-3.1784 FRA -.4636 FC3 .0540 8SP 12651 S(_ 4|55.9 RZ3 -.0473 R13 .9984

BD214.9576 BRA Z,6185 BC3 .28_ FSP -L_6 SGI 4|_,4 ,_2 494.6 THA 118.74

ORBIT 0ETERHINATION ACCURACY

ST 964.9 SR 2000.1 55 1558.1

CRT .9601CRS .9999 CST .95fl9

LSA 2700.4 HSA 258.7 SSA 1.1

EL1 2207.1 EL2 244.4 ALF 64.8?

ARRIVAL DATE JAN 2 1971

INC50.6133 V! 29.349

APO 151.90 VE 35.759

ETC 297.89 CLP 89.55

RAP 329.82 ECC10.6089
IN! 2 LAT IN! 2 LONG

9.01 73.82

9.02 285.9O

9.01 73.82

9.02 285.90

9.01 73.82

9.02 285.90

CRSIT 0ETERNIN_TION ACCURAC_

ST 1575.8 SR 3217.3 SS 1987.1

CRT -.9935 CRS-J.O000 CST .9942

LSA 4093.4 NSA 163.1 6SA 1.9

• L1 3578.9 EL2 160.7 ALF 116.01

LAUNCH OAT E AUG 3 1970 FLIOHT TIME 154.00

HELIOCENTRIC CONIC DISTANCE 420.550

RL 151 .81 LAL -._ LOt. 310.26 VL 26.931 GAL 1.08 AZL 117.75 H_A 186.29 SMA 179.71 ECC .17138

RP !07,48 LAP 2.97 LOP 135.82 VP _8.031 GAP .16 AZP 6_.39 TAL 174.78 TAP 1.07 RCA 107.48

RC 81.62! GL -66.06 GP 86.40 ZAL 86.91 ZAP 90.29 ETS 206.40 ZAE 89.16 ETE 307.65 ZAC 164.24

PL4N[TOCENTRIC CONIC

¢3 !88.224 VHL 13.719 DLA -73,39 RAL 162.19 RA0 6571.0 VEL 11.594 PTH 2.97 VHP 16.635 DP4 67.87
LNCH AZNTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2_ATH INJ TINE PO CST TIN

18.95 ? 2 56 2287.88 9.98 77.6A 69.11 163.12 2 41 4 1687.9
161.05 I?JZ 15 5803.46 9.99 261.45 69.20 163.12 14 23 59 5203.5

!8.95 2 ? 56 2287.88 9,98 77.64 69.17 163.12 2 41 4 1687.9

161.05 17 47 15 5803.46 9.99 261.45 69.L_ 163.12 14 23 59 5203.5

18.95 ? 2 56 2287.88 9.98 77.64 69.17 163.12 Z 41 4 1687.9
261.A5 69.20 163.12 14 23 59

NIO-COU_SiE EXECUTION ACCURACY

_GT 3528.0 _ 2755.1 ,%3 106.9
RRT -.99_6 _ .998_ R1T -.9962

S_ 4476,_ RA_J -.034| R13 .9986

SGJ 4469.6 5G2 245.9 THA 142.06

ARRIVAL OAT[ JAN 4 197!

INC87.7530 Vl 29.349

APO 151,94 V2 35.258

ETC 334.00 CLP 94.63

RAP 284.98 ECC 4.0977

INJ 2 LATINJ 2 LONG

17.63 75.62

17.63 259.44

17.63 75.62

17.63 259.44

17.63 75.6?

161.05 12 47 15 5803.46 9.99

OIFFERENTIAL CCRRIE_TIONS
TDE 6.3383 TRA 1.5875 TC3 -.O_17 8AU .3702

RGE-5.3556 RRA-I.08OO RC3 .11_ FAU-.O0621

F02-E.3839 FRA -.4995 FC3- .0286 _SP 13924

BOE 8._980 _RA 1.9200 8C3 .1471FSP -334

LAUNCH DArE At.K, 3 1970 FLIGHT TIME 156.00

HIELIOCENTRIC CONIC

RL ! 51.81 LAL \ -.0_ L(X. 310.26 VL 26.931 GAL
RP 107.48 LAP 3.02 LOP 139.08 VP 38.0_0 GAP

52_3.5 17.63 _59.44

ORBIT OETERNIN_TION ACCURACY

ST 2736.9 ,SR 2286.2 SS 1465.1

CRT -.9988 CR5-1.0000 CST .9992

LSA 3854,3 NSA 89.5 SSA ?.I

ELl 3565.1 EL2 85.1ALF 140.13

ARRIVAL DATE JAN 6 1971

TOE 2.9263 TRA -.0461 TC3 -.0282 _AU .1314
ROE 5.A753 RRk 1.1872 RC3 .1027 FAU .00767

F02-2.6516 FRA -.4449 FC3 -.0720 _SP 14382

BO£ 6.Z083 6RA 1.1881 _C3 .1065 FSP -512

01STANCE 426.686

1.17 AZL 108.97 NCA 189.32 5_A 129.71 ECC .17157

.53 AZP 71._7 TAL 174.31 TAP 3.63 RCA 107.45

97.96 ETE 80.41 ZAC 168.89RC 83.861 GL -65.64 0P 84.29 ?AL 85.31 ZAP 91.62 ETS 340.33 ?AlE

PLANET_X_ENTRIC CONIC
C3 92.281 VHL 9.6(36 DLA -74.69 RAL 165.6_ RA0 6§69.8 VI[L 14.616 PTH 2.65 VHP 11.285 OPA 62.65

LNCH A2'NTH LNCH TINE L-I TINE INJ LAT INJ _ INJ RT ASC |NJ A2'NTH _NJ TIME PO CST TIN

17,45 2 13 34 2154.86 18.96 76.57 70.2_ 163,79 2 49 29 1554.9

167.55 13 4 2 5664.22 18.97 258.87 70.25 163.79 14 38 26 .5064.2

17.45 2 13 34 2154.86 18.96 76,57 70._2 163.79 2 49 29 1554.9

162.55 13 4 2 5664.TZ 18.97 258.8_ 70.25 163.79 14 38 26 5064.2

17.45 2 13 34 2154.86 18.96 76.57 70.22 163.79 2 49 29 1554.9

162.55 13 4 2 5664.22 18.97 258.87 _-.Afl 163.79 14 38 26 5064.2

DIFFERENTIAL CORRECTIONS MIO-COUR_ EXECUTION ACCURACY
5GT 1749.3 SGR 42_0.4 563 162.3

RRT .73|1RRF -.9923 RTF -.8057

S(_4577.8R_3 .0345 R13 -.9987

,%1 4433.9 SG2 1138.8 THA 71.95

INC18.9658 Vl ?9.349

APO 151.96 v! 35.256

ETC 139.18 CLP-106.53

RAP ?66.70 ECC ?.5187

IN! 2 LAT IN! 2 LONG

?6.63 74.50
26.63 256.80

26.63 74.50

26.63 256.80

26.63 74.50

26.63 256.80

CR_IT DETERRINAT]ON ACCURACY

8T 1745.6 5R 3363.4 55 1569.8

CRT .9665 CRS .9986 CST .9788

LSA 4082.2 NSA 399.7 SSA 2.0

ELl 3768.2 EL2 399.7 ALF 63.03
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH 0ATE AUG 3 1970 FLIGHT TIN? 158.00

HELIOCENTRIC CONIC 01STAEE 432.923

RL |51 .81 LAL -.00 LOL 310.26 VL 26.9?9 GAL I.?6 AZL I04,57 HCA 197.46 ,T_4A

RP 107,49 LAP 3.I0 LOP 14?.33 VP 38.026 GAP .93 AZP 75.81 TAL 173.89 TAP

RC 86.II1 GL @3.35 GP 77.24 ZAL 83.7? ZAP 93.79 FTS 3.33 ZAE I04.4? ETE

PLANE TC_ENTRI C CC_IC

C3 57.024 VHL 7.55I CLA -74.80 RAL 175.40 RAD 6569.0 VEL J3.356 PTH ?;44 VHP

LNCH 4ZNTH LNCH TIN[ L-I TII4E ]NJ LAT |NJ LONG [NJ RT A,T_C |NJ AZNTH

I7.32 ? 5? 16 2047.54 26,37 74.78 77.66 16Z.99

162.68 13 43 15 5551,42 26.33 256.95 77,69 167.99

17.37 ? 52 16 204?.54 76.3? 74.78 77,66 16?.99

162.68 13 43 15 5551.4? 26,33 Z56.95 77.69 167.99

17.32 ? 5? I6 Z047.54 ?6.32 74.78 77.66 167.99

162.68 I3 43 I5 fl55l .42 26.33 ?56.95 77.69 162.99

DIFFERENTIAL CORRECTIONS NI0-COUR,SIE EXECUTION ACCURACY

TOE -.3819 TRA -.3784 TC3 -.1994 BAU .3164 5GT ll7Z._ 56R 4462,7 SG3 235.5
ROE 5.361§ RRA .6049 RC3 .3640 FAU .01965 RRT -.6235 RRIF -.9989 RTF .6J47

FOE-3.2835 FRA -.3485 FC3 -.?984 85P 14574 S_ 4614.0 /_3 .0450 RJ3 -.9979

BOF 5.3751 BRA .7135 BC3 .4150 F$P -744 S(,1 45?4.6 SG2 903.9 THA 99.69

LAUNCH DATE AUG 3 1970 FL|GHT TINE |60.00

HqELIC_ENTRIC CONIC DISTANCE 439,|_

RL 151 .8| LAL -.00 LCt 310.26 VL ?6.924 GAL 1.36 42_. |0| ,85 _ 195.64 5MA

RP 107.50 LAP 3.I7 LOP 145.58 VP 38.0_0 GAP 1,34 AZP ?8.58 TAL |73.47 TAP

RE 88.372 GL -60.49 GP 71.09 ZAL 62.|3 ZAP 96,67 I[TS 11.18 ZAE 109.66 ETE
PLANE TOCENTR I C CONIC

C3 40.33| VHL 6.351 DLA -74.08 RAL 186,31 RAO 6568,6 VEL |?.7J6 PTH ?.3| VHP
LNO'4 AZNTH LNCH TIN? L-I TZNIE INJ LAT JNJ LONG ;NJ RT A$C INJ AZNTH INJ TIt4E

18.15 3 37 30 1954.36 31.81 72.26 86.11 161.J7 4 J0 5

161.85 14 25 6 5466.56 31.87 255.26 86.13 161.17 15 56 J3

18.15 3 37 30 1954.36 31.81 72.21_ 86.11 161.17 4 I0 5

161.85 14 25 6 5466.56 31.82 255.21_ 86.13 161.17 15 56 13

18.15 3 37 30 1954.36 31.81 72.76 86.11 161.17 4 I0 5

161.85 14 ?5 6 5466.56 31.8:3 255.26 86,J3 16I .17 15 56 13

DIFFERENTIAL CORRI[CTH_I¢5 NI0-COUR$[ EXECUTION ACCURACY

TOE-1.4196 TRA -.3098 TC3 -.4469 BAU .4070 5GT I732.3 5GR 428(3.4 ,_3 319.0

ROE 4.5783 RRA .?476 RC3 .608? FAU .03142 RRT -.8845 RRF -.998.tr RTF .8863

FOE-3.9154 FRA -.1962 FC3 -.6744 BSP 14605 $_ 4617.6 R23 .0548 RI3 -.9970

6OE 4.7934 BRA .3966 6C3 .7548 F,_ ° -1004 5GI 4554.7 _? 759.4 THA IIO.?8

ARRIVAL DATE JAN 8 1971

129.69 ECC .17191 INC14.5179 Vl 29.349

.6.35 RCA 107.39 APO 151.98 V2 35.754

107.90 ZAC 167.83 ETC 193.78 CLP-I07.41

8.640 OPA 57.71 RAP 256.50 ECC 1.9385

INJ TIN[ PC) CST TIN INJ 2 LAT INJ Z LGNG

3 ?6 19 144?.5 33.94 72.39

15 I5 47 4951.4 33.95 ?54.56

3 26 19 1447.5 33.94 72.39

15 15 47 4951.4 33.95 254.56

3 26 19 144Z.5 33.94 72.39

15 15 47 4951.4 33.95 254.56

ORBIT DETERNINATION ACCURACY

ST 438.1SR 4101.8 SS 1873.5

CRT -.7519 CRS 1.0000 CST -.7470

LSA 4571.4 NSA 288.8 SSA Z.7

ELI 4115.0 EL2 ?87.9 ALF 94.6!

ARRIVAL DATE JAN I0 I971

129.66 ECC .1774Z INC11.8487 vI ?9.349

9.11 RCA 107.30 APO IS_.0I v? 35.751

110.95 ZAC 163.97 ETC 218.36 CLP-IIO.99

7,175 OPA 53.09 RAP 249.34 ?CO J.6637
PC) C$T TIN INJ 2 LAT ZNJ ? LONG

1354.4 39.34 69.35

4866.6 39,35 25?.35

1354.4 39.34 69.35

4866.6 39.35 ?52.35

|354.4 39.34 69.35

4866.6 39.35 257.35

ORBIT DETERNINATION ACCURACY

ST I31618 5R 4137.9 SS 2|77.9

CRT -.9847 CR5 l.O000 CST -.9839

LSA 4857.8 HSA ???.7 5SA 3.6

ELI 4336.8 EL? 219.? ALF J07.44

LAUNCH OAT? AUG 3 1970 FLIGHT TINE 162.00

HELIC(ENTR1C CONIC

RL I§1.81 LAL -.00

RP 107.51 LAP 3.24

RC 90.641 GL -57.49
PLANE_TC_ENTRIC CONIC

C3 31.108 VHL 5.577

LN(.H-AZNTH LNCH TINE

19.66 4 _ 18

160.34 15 I 41

19.66 4 20 18

160.34 15 | 41

19.66 4 20 18

160.34 15 I 41

C I STANCE 445.456

LOL 310.26 VL 26.917 GAL 1.46 4ZL I00.07 H(.A 198.84 SNA

LOP 148.8_ VP 38.011 GAP 1.74 AZP 80°46 TAL 173.0l TAP

GP 65.46 ZAL 80.54 ZAP I00.09 ET5 16.36 2AE 114.03 ETF"

ARRIVAL GATE JAN 12 197!

,129.61ECC .17309 INCIO.0669 vI 29.349

JI.85 RCA I07.17 AP_ I5Z.O4 v2 35.247

117.07 ZAC 159,34 ETC 230.97 CLP-114.95

CLA -72.77 RAL 196.Z6 RAD 6568°? _EL I?.348 PTH 2.Z3 VHP

L-I TINE INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME

I885.58 35.74 69.07 93.36 158.60 4 51 44

5404.30 35.75 753._ 93.38 158.60 16 3J 45

I885.58 35.74 69.07 93.36 158.60 4 51 44

5404.30 35.75 253.60 93.38 158.60 I6 3I 45

1885.58 35.74 69.07 93.36 158.60 4 51 44

5404.30 35.75 ?53.60 93.38 I58.60 I6 3I 45
DIFFERENTIAL CCRM[CTIGNS NI0-CCUR_E EXECUTION ACCURACY

T02-1.9295 TRA -.1954 TC3 -.7537 8AU .4617 SC.T 2257.0 _ _033.5 .%.3 405.3

ROE 3.8_47 RRA .0190 RC3 .8156 FAU .04296 RRT -,9443 _ -,9980 RTF .9471

FOE-4.3782 FRA .0032 FC3-1.1956 8SP 14659 S_ 462_,0 1_3 ,0631RI3 -.996I

8oE 4.28_ BRA .1963 8C3 l.IIO? FSP -1277 ,_I 4575.4 ,_2 654.8 THA 118.49

LAUNCH OATE AUG 3 1970 FLIGHT TINE 164.00

HELIOCENTRIC CONIC DISTANCE 451,714

RL 151 .81 LAL -.00 LOL 310.26 VL ?6.908 GAL 1,57 A$'L 96.79 _ 202.06 S_A

RP 107.53 LAP 3._9 LOP 152.08 VP 38.00I GAP 2.15 AZP 81,85 TAL 177.57 TAP

RC 92.917 GL --54.50 GP 60.2I ZAL 78.94 ZAP 103.90 ET$ _1._6 ZAE 117.66 ETE
PLANETOCENTRIC CCIN|C

C3 25.477 VHL 5.047 0LA -TI.10 RAL 204.70 RAO 65r_,0 VEL 12,||8 PTH _.17 VHP

LNCH AZNTH LNCH TIN? L-I TIN? INJ LAT INJ _ INJ RT A,_C INJ AZNTH INJ TIME
21.59 4 57 59 J831.20 38.45 65.41 98,92 155.57 5 ?8 31

158.41 15 31 20 5359.10 38.46 251.92 98.94 J55,Yt I7 0 39

ZI.59 4 57 59 1831.Z0 _8,45 65,4I 98.92 155,57 fl 28 3I
158.41 15 31 20 5359.10 _8.46 251.9"Z 98.94 155,57 17 0 39

Z1.59 4 57 59 1831.20 38.45 65.41 98,97 155.57 5 78 31

158.41 15 31 _0 5359.10 38.46 251.9_ 96.94 155.57 I7 0 39

DIFFERENTIAL CORRECTIONS NI0-CCUR,_d[ EXECUTION ACCURACY

TOE-2.1928 TRA -.0674 TC3-J.1005 BAU .4988 SGT 2736.0 5GR 3735.8 SG3 485.8

ROE 3.1492 RRA -.1356 RC3 .9663 FAU .05344 J_qT -.9_56 RRF -._73 RTF .9683

FDE-4.6271 FRA .2425 FC3-I.8159 BSP I4_30 SC_ 4630.6 R_3 .G703 R13 -.9951

BOE 3.8374 8RA .1514 BC3 1.4645 FSP -1538 SGJ 4594.3 SG2 578.6 THA 175.93

6.I82 _PA 48.69 RAP 245.76 ECC 1.5120

PO CST TIN INJ 2 LAT INJ 2 LONG

1285.6 43.13 65.49

4804.3 43.|3 250.05

1285.6 43.13 65.49

4_O4.3 43.I3 250.03

J785.6 43.13 65.49
4804.3 43.13 250.03

ORBIT DETERNIN_TION ACCURACY

ST 1997.7 SR 3929.I SS 2402.4

CRT -.9953 CRS 1.00130 CST -.9947

LSA 5014.7 HSA ISI.l $SA 4.7

ELI 4407.I EL? 172.9 ALF I16.83

ARRIVAL CATE JAN 14 I971

129.55 ECC .17393 INC 8.7881 vJ 29.349

I4.58 RCA 107.01 APO I52.08 V2 35.243

I??.63 ZAC 154.60 ETC 738.?5 CLP-118.91

5.570 OPA 44.45 RAP 739.73 ECC 1.4193

PO CST TIN INJ 2 LAT INJ 2 L(_NG
173J.2 45.65 61.10

4759.l 45.65 247.6!

1731.? 45.65 61.10

4759.1 45.65 247.6J

I731.? 45.65 61.I0

4759.J 45.65 247.6!

CRBIT DETERNINATION ACCURACY

ST 2490.4 SR 3577.7 55 2528.1

CRT -.9977 CRS J.O000 _ST -.9970
LSA 5036.8 NSA 155.4 SSA 5.8

ELI 4356.9 EL? 140.0 ALF I74.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES {VOL. 5, 1970)

LAUNCH OATE AUG 3 1970

ME_ICWCENTRIC CONIC

RL l}l .BI LAL -.00 LOL 310.26 VL

RP 107.54 LAP 3.33 LOP 15§.3} VP

RE 95.197 GL -51.59 G-p 55.30 ZAL

PLANE TOCENTRIC CONIC

C3 21.798 VHL 4.669

LNCH AIMTH LNCH TIME

23.75 5 30 45

156.25 15 54 49

23.75 5 }0 45

156.25 15 54 49

Z3.75 5 _0 45

156.25 15 54 49
CIFFERENTIAL CORRECTIONS

TCE-2.3162 TRA .0C_55 TC3-|.4722 BAU .5Z91

ROE 2.5753 RRA -.2396 RE3 1.0566 FAU .06225

F02-4.6645 FRA .5042 FC3-2.4722 65P 14808

BOE 3.4636 BRA ,2469 BC3 1.8121FSP -1762

FLIGHT TIME 166.00 ARRIVAL CATE JAN 16 1971

CISTANEE 457.960

26.897 GAL 1.69_ZL 97.82 MEA 205.25 S;WA 129.47 ECC .17494 INC 7.8212 Vl 29.349

37,988 GAP Z.55 AZP 82.92 TAL |71.98 TAP 17.26 RCA 106.82 APO 152.12 V2 35.238

77.31 lAP 107.9} ETS 23.?9 7AE 120,61ETE 127.92 ZAC 150,00 ETC 242.86 CLP-122.74

DLA -69.23 RAL 211.75 RAO 6567.9 VEL 11.966 PTH 2.I3 VHP 5.167 GPA 40.37 RAP 235.50 ECC 1.3587

L-I TIME JNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1787.32 40.23 61.49 101.03 |52.33 6 0 J2 1187.3 47.19 56.45

5326.78 40.24 Z}O.ZB 103.05 152.32 17 23 36 4726.8 47.Z0 245.24

1787.3Z 40.Z3 61.49 103.03 152.33 6 0 32 |187.3 47.19 56.45

5326.78 40.24 250.28 103.05 I52.3Z 17 Z3 36 4726.8 47.20 245.24
1787.32 40.2] 61.49 103.03 152.33 6 0 32 1187.3 47.19 56.4_

5326,7B 40.24 2f_3,ZB 103.05 152,32 ]? 23 36 4726.8 47.20 245.24

MIO-COUR,_E EXECUTION ACCURACY CRBIT 0ETERMINATION ACCURACY

SGT 3165.8 _ 3413.2 $4T,3 554.2 ST 2843.5 SIR 3170.3 S$ 2566.5

RRT -.9745 RRF -.9965 RTF .9773 CRT -.9985 CRS .9999 CST -.9976

54T,B 4655.3 R23 .0763 R13 -.9940 LSA 4970.3 MSA 140.9 SSA 7.0

SGI 46_5.8 S(.2 523.8 THA 132.79 EL1 4_57.1EL2 115.5 ALF 131.89

LAUq£H DATE AUG 3 1970 FLIGHT TIME 168.00 ARRIVAL CATE JAN 18 1971

CISTANEE 464.188

I.SZ AZL 97.06 HEA 208.50 SMA 129.38 ECC .17612 INC 7.0606 Vl 29.349

HELIOCENTRIC CONIC

RL 151.81 LAL -.00 LOL 310.26 VL 26.884 GAL

RP 107.56 LAP 3.36 LC_ 158.58 VP 37.974 GAP 2.95 AZP B}.79 TAL I71.41 TAP 19.91 RCA 106,60 APO 152.17 V2 35.232

RE 97.481 GL -48.77 GP -_J0.73 ZAL 75.65 ZAP IIZ.05 ET$ 25.64 ZAE 122.91ETE 132.99 ZAC 145.65 ETC 245.96 CLP-126.37

PLANETOCENTRIC CONIC
C3 19.285 VHL 4.391 DLA -67.26 RAL 217.70 RAG 6567.8 VEL 11.860 PTH 2.10 VHP 4.907 0PA 36.47 RAP 232.44 ECC 1.3174

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AiFMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONe
26.04 5 59 30 1751.16 41.29 57.50 106.10 149.04 6 28 41 1151,_ 48.00 51.77

153.96 16 13 31 5304.35 41.30 248.75 106.11 149.04 17 41 _5 4704.4 48.00 243.02

26.04 5 59 30 1751.16 41.29 57.50 106.10 149.04 6 28 41 I151._ 48.00 51.77

153.96 16 1_ 31 5304.35 41.30 248.75 106.11 149.04 17 41 55 4704.4 48.00 243.02

26.04 5 59 _0 1751.16 41.29 57.50 106.10 149.04 6 28 41 1151.2 48.00 51.77

153.96 16 13 31 5304.35 41.30 248.75 106.11 149.04 17 41 55 4704.4 48.00 243.02

DIFFERENTIAL CORRECTIONS MIC-COURS[ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
56T 1545.Z `%R 3086.4 SG} 606.6 ST 3081.2 SR 2761.0 SS 2534.5

I_T o.9785 RRF -.9955 RTF .9817 CRT -.9989 CRS .9998 CST -.9980

_C,B 4100.5 R23 .0608 R13 -.9929 LSA 4850.0 MSA 133.3 55A 8.2

SGI 4675.7 ,%2 482.2 THA I19.04 ELI 4136.1 EL2 95.6 ALF I18.14

TOE-2.3559 TRA ._46 TC5-I.B510 BAU .5538

ROE 2.1024 RRA -.3087 RC3 1.0896 FAU .0_95

FOE-4.5423 FRA .7T12 FC3-3.0955 BSP 14934

BOE 3.1576 BRA ,3?03 8C3 2.1479 FSP -1939

LAUNCH CATE AUG 3 1970 FLIGHT TIME 170.00 ARRIVAL _ATE JAN 20 1971

HELIOCENTRIC CONIC CISTANCE 470.398

RL 151 .61 LAL -.00 LOL 310.26 VL Z6.869 GAL 1.97 AZL 96.44 MICA 711.7) SMA I29.29 ECC .17746 INC 6.44}] vJ 29.349

RP 107.58 LAP 3.38 LOP 161.81VP 37.958 GAP 3.34 AlP 84.51 TAL 170.79 TAP 22.52 RCA 106.34 APC_ 152.23 V2 35.226

RE 99.767 GL -46.05 GP 46.50 ZAL 73.95 ZAP 116.I4 ETS 27.46 ZAE 124.62 ETE 137.80 ZAC 141.62 ETC 248.20 CLP-129.79

PLANE TOCENTRIC CONIC
C3 17.518 VHL 4.185 CLA -65.25 RAL 222.8_ RAC 6567.7 VEL 11.786 PTH 2.08 VHP 4.748 CPA 32.76 RAP 229.97 ECC 1.2883

LNCH AZMTH LINK_H TIMIE L-I TIME INJ LAT INJ LONG INJ RT ASwC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

28.39 6 25 14 1720.79 41.79 53.55 108.47 145.84 6 53 54 1120.8 48.23 47.23
151.61 16 28 37 5289.7] 41._) 247.40 108.49 I45.84 17 56 47 4689.7 48.24 241.07

28.39 6 25 14 1720.79 41.79 53.55 I08_7 145.84 6 53 54 1120.8 48.23 47.23

151.61 16 28 37 5289.73 41.80 247.40 108.49 145.84 17 56 47 4689.7 48._4 241.07
28.39 6 25 14 1720.79 41.79 53.55 108.47 I45.84 6 53 54 1120.8 48.2} 47.23

151.61 16 28 37 5289.73 4I.BO 247.40 108.49 145.84 17 56 47 4689.7 48._4 _41.07
C_IT CETERMINATION ACCURACY

ST 3225.Z SR 2375.9 SS 2445.1

CRT -.9992 CRS .9997 CST -.9979

LSA 4691.2 MSA 131.4 SSA 9.3

EL1 4005.1 EL2 78.7 ALF 143.63

oIFFERENTIAL CORRECTIONS

TOE-2.3423 TRA .349(_ TC3-2.1175 BAU .5765

ROE 1,7167 RRA -.35_3 RC} 1.0689 FAU .07312

FOE-4.2902 FRA 1.0356 FC3-3.61}5 8,%° I_027

_)E 2.904I BRA .4978 BE3 2.4617 FSP -_48

LAUNCH _AI _" AUG } 1970

MI0-COU_SE EXECUTION ACCURACY

5C.T 3876.B SGR 2769.6 `%3 641.4

RRT -.9798 RRF -.9941 RTF .98}7

4764.5 R_3 .0845 RI} -.9917

`11 474}.0 `%2 452.0 THA 144.64

FLIGHT TIME |72.00 ARRIVAL CATE JAN 22 1971

HELIOCENTRIC CONIC
RL 151.81 LAL -.00

RP 107.60 LAP 3,19

RC 102.051 GL -41.41

PLAN[TC_ENTRIC CONIC

C3 16.260 VHL 4.0}2

LNO_ AZMTH LN_H TIME L-I TIME INJ LAT

30.77 6 48 40 1694.81 41(.87

149.23 16 41 0 5281.41 41.88

30.77 6 48 40 1694.81 41.87

149.23 16 41 0 5281.43 41.88

30.77 6 48 40 1694.81 41.87
149.21 16 41 0 5281.4} 41.88

DIFFERENTIAL CORRECTIONS
TOE-2.29_ TRA .49}| TC}-2.57_4 BAU ._0|7

ROE 1.4122 RRA -.1791RC3 1.0217 FAU .07568

FOE-3.969Z FRA 1.2682 FC}-4.0295 8,%° 15314

BOE 2.6989 BRA .6220 8C3 2.7679 FSP -2130

01STANCE 476.5_

LCL 310.26 VL 26.853 GAL _.13 AZL 95.93 NCA Z14.96 SMA 129.18 ECC .17896 INC 5.9?94 Vl 29.349

LOP 165.07 VP }7.940 6AP _.74 A2'P 85.13 TAL 170.13 TAP 25.09 RCA 106.06 APO 152.}0 V2 35.718

GP 4Z.63 ZAL 72._1 ZAP 1_.12 ET6 28.85 2AE 125.81 ETE 142.30 ZAC 137.9} ETC ?49.83 CLP-133.00

0LA -63.23 RAL L:_7.31 RAD 6567.7 VEL 11.71_ PTH 2.07 VHP 4.663 OPA ?9.27 RAP 228.01 ECC 1.2676
PO CST TIM INJ 2 LAT INJ 2 LONGINJ LONG INJ RT A._ INJ A2'NTH INJ TIME

49.73 110.4_ 142.79 7 16 55

246.27 110.44 142.78 18 9 I

49.73 110.48 14_.79 7 16 55

246.27 110.44 142.78 18 9 I

49.73 110.4_ 142.79 7 16 f15

246.27 110,44 142.78 18 9 1

MI0-O5URSE EXECUTION ACCURACY

5GT 417|.8 _ _477,! SG} 660.1

RRT -.9_00 RRF -.9923 RTF .9850

,_ 4851,8 _3 .0641 R13 -.9907

$61 4833.2 SG2 425.0 THA 149.54

1094.8 48.03 42,92

4681.4 48.04 239.46

1094.8 48.0} 42.92

46B|.4 48.04 239.46

1094.8 48.0} 42.92

4681.4 48.04 ?}9.46

ORBIT _ETERMINATION ACCURACY

ST 3301.7 SR L:_38.6 SS 2323.3

CRT -.9994 CR5 .9995 CST -.9977

LSA 4520.8 MSA 131.0 SSA I0.5

ELI }879.8 EL2 61.9 ALF 148.31
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JPL T M 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197OD

LAUNCH OATE AUG 3 1970

HELIOCENTRIC CONIC

RL 1S1 .81 LAL -.(_

RP" 107.63 LAP 3.39

RC 104.339 GL -40.90

PLANE TOCENTR I C CON|C

C3 15.368 VHL 3.920

LNCH AIHTH LNCH TI_

33.14 7 lO 26

146.B6 16 51 17

33:14 7 I0 26

146.86 16 91 17

33.14 7 10 26

146.86 16 51 17

DIFFERENTIAl. (ORRIEC TIONS

TOE-2.2363 TRA ,6422 TC3-2.6962 8AU .6260

ROE 1.1695 RRA -.3917 RC3 .9469 FAU .0762fl

FOE-3.6000 FRA 1.4764 FC3-4.2952 B_ :_ 156|1

80E 2.fi236 _A .7523 BC3 3.0470 FSP -2160

LAUNO_ OATE /LUG 3 19/'0

HELIOCENTRIC CONIC

RL 151.81 LAL - o00
RP 107.65 LAP 3._

RC 106.624 r_. -38.4fl

PLANE TOCFNTRIC CONIC

(:3 14.752 VHL 3.841
LNCH A2_4TH LNCH TIN[

3S.51 7 30 57

144.49 16 59 54

35.51 7 30 57

144.49 16 59 54

35.51 7-30 57

144.49 16 59 54

DIFFERENTIAL _CT|ONS,

TOE-2.1597 TRA .7953 TC3-3.1833 8AU .6502
ROE .9763 RRA -.3957 RC3 .8576 FAU .0753J

FOE-3.2158 FRA 1.6538 FC3-4.4197 BSP 15939

BOE 2.3709 BRA .8883 8C3 3.2968 FSP -2152

FLIGHT TIME J74.00 ARRIVAL DATE JAN 24 1971

DISTANt[ 462.757

LOL 510.26 VL 26.836 GAL 2.3I AZL 95.49 HCA 218.19 5HA

LOP 168.32 VP 37s920 GAP 4.13 AZP 65.68 TAL I69.43 TAP

GP 39.11 7AL 70.44 ZAP 123.92 ETS Z9.90 ZAE 126.56 ETE

129.06 ECC .18063 INC 5.4925 VI 29.349

27.62 RCA 105.75 APO 152.37 V8 35.211

146.41 ZAC 134.61ETC 251.06 CLP-I36.0D

0LA -61.23 RAL 231.33 RA0 6567.6 VEL I1.694 PTH 2.06 VHP

Lol TIME INJ LAT INJ LONG |NJ RT A,_ INJ AZNTH INJ TIME

1672.18 41.61 46.08 112.13 139.93 7 38 16

5278.49 41.62 245.42 112.14 139.92 18 19 15

1672,18 41.61 46.08 112.13 139.93 7 3B 18

5278.49 41.62 245.42 112.14 I39.92 16 19 15

1672.18 41.61 46.08 11Z.13 139.93 7 38 18

5278.49 41.62 245.42 112.14 |39.92 18 19 15

NI0-COURS/E EXECUTION ACCURACY

S0T 4431.9 SGR Z210.8 $63 664.4

RRT -.97g0 RRF -.9898 RTF .9856

5_B 4952.7 1_3 ._25 RI3 -,9897

SGI 49364 _ 404.9 THA 153.78

4.635 0PA

128,94 ECC
30.11RCA

150.13 ZAC

FLIGHT TINE 176.00

0ISTAN_ 488.903

LCL 3J0.26 VL 26.818 GAL 2.49 A2'L 95.11 _ 221.42 S_4A
LOP 171.36 VP 37.899 GAP 4.52 AZP 86.16 TAL 168.69 TAP

GP 35.94 ZAL F.J8.62 ZAP 1Z7.53 ETS 30.71 7AI[ 126,96 ETE

DLA -59.24 RAL 234.98 RAO 6567.6 VI[L 11._ PTH 2.05 VHP

L-I TIME INJ L4T

1652.J4 41.07

5280.21 41._

1652.14 41.07

52/50.21 41.I_

1632.14 41.07

52_0,21 41.08

4.651 OPA

INJ LON6 INJ RT A_IC INJ A2_NTH INJ TIME

42.61 113.72 137.28 7 58 29

244,g4 ||3,74 137,28 _8 27 54

42.61 113.72 137.28 7 58 29

244.84 J13.74 137,28 18 27 54
42.61 113.7Z 137.28 7 58 29

24&.84 113,74 J37,28 18 27 54

NI0-O3URSE EX[CUTICN ACCURACY

SGT 4662.7 SGR 1973.8 SG3 656.9

RRT -.9768 RRF -.9865 RIT .9658

5063.3 R23 .0784 RI3 -.9888

_1 5048.3 SG2 390.0 THA 157.39

26.01 RAP 226.51ECC 1.2529

PO CST TIN INJ Z LAT INJ 2 LONG

1072.2 47.49 56.88

4678.5 47.50 238.21

1072.2 47.49 38.88

4678.5 47.50 238.21

1072.2 47.49 38.88

4678.5 47.50 238.2i

CR6IT DETERMINATION ACCURACY

ST 3321.1 SR 1746.2 SS 2175.1

CRT -.9996 CRS .9990 CST -.9975

LSA 4335.0 M$A 133.6 SSA 11.2

ELI 3751.9 EL2 46.0 ALF 152.27

ARRIVAL DATE JAN 26 1971

.18247 INC 5.1142 Vl 29.349

105.41APO 152.46 v2 35.202

131.63 ETC 252.02 CLP-138.80

22.97 RAP 225.43 ECC 1.2428
PO CST TIM INJ 2 LAT INJ 2 LONG

1052.1 46.70 35.12
4680.2 46.71 237.35

1052.1 46.70 35.12

4680.2 46.71 237.35

1052.1 46.70 35.12

4680.2 46.71 237.35

ORBIT OETERNINATION ACCURACY

ST 3296.9 SR 1500.0 SS _14.0

CRT -.9998 CR5 .9982 CST -.9968

LSA 4142.0 MSA 137.9 SSA 12.0

ELI 3621.9 EL2 30.3 ALF 155.54

LAUNCH OAT£ 4UG 3 1970

HELIOCENTRIC CONIC

RL 151.81 LAL -.00

RP 107.68 LAP 3.36

RC 108.906 GL -36.08

PLANETOCENTR|C CONIC

C3 14.353 VHL 3.789

LNO_ ATNTH LNCH T|ME

37.87 7 50 31

142.X3 ]7 7 7

37.87 7 50 31

142.13 17 7 7

37.87 7 50 31

142.13 17 7 7

FLIGHT TINE 176.00 ARRIVAL CAT£

01STANCE 495.026

LOL 310.26 VL 26.798 GAL 2.70 AZL 94.78 PK_A 224.65 SNA 128.80 ECC .|8449 INC 4.7815 Vl 29.349

LOP 174.80 VP 37.877 GAP 4.91 AZP 86.59 TAL 167.92 TAP 32.57 RCA 105.04 APO 152.57 V2 35.193

GP 33.08 ZAL 66.79 TAP 130.91ETS 31.33 ZAE 127.08 ETE 153.42 ZAC 129.00 ETC 252.78 CLP-J4J.4J

DLA -57.29 RAL 238.33 RAD 6567.6 VEL 11.651 PTH 2.05 VHP 4.702 0PA 20.15 RAP 224.70 ECC 1.2362

L-I TIME |NJ LAT INJ LONG INJ RT A._C INJ AZNTH INJ TIME -PO _$T TIM INJ 2 LA T INJ Z LONG

1634.1! 40.33 39.34 115.27 134.85 8 17 45 1034.1 45.70 31.63
5286.07 40.34 244.56 115.29 134.84 18 35 J3 4686.1 45.7| 236.85

1634.11 40.33 39,34 115.27 134.85 8 17 45 1034.1 45.70 31.63

3286.07 40.34 244.56 115.29 134.84 |8 35 13 4686.1 45.71 236.85

1634_11 40.33 39.34 115.27 134.85 6 17 45 1034.1 45.70 31.63
5286.07 40.34 244.56 115.89 134.84 18 35 13 4686.1 45.71 236.85

JAN _8 197!

DIFFERENTIAL CORRECTIONS NI0-COJRSE EXECUTION ACCURACY

T02-2.0810 TRA .9461 TC3-3.4466 BAU .6782 _T 4872.7 _ 1767.3 ST,,3 641.2

ROE ,8321RRA -.3909 RC3 .7734 FAU .07400 RRT -._740 RRF -.9_22 _TF .9861 CRT -.9999 CRS .9968

FDE-2.8522 FRA 1.7876 FC3-4.4635 6SP 16488 _ 5183.3 1_3 .0703 RI3 -.9883 LSA 3956.9 NSA 142.0

_OE 2.2412 BRA 1.0237 6C3 3.5345 FSP -2149 SGI 5169.6 _ 377.4 THA 160.43 ELl 3497.6 EL2 16.0

.AUNC_ OA_E AUG 3 1970 FLIGht TIME 180.00 ARRIVAL DATE

HELIOCENTRIC CONIC 0ISTANCE 501.127

RL 151.81 LAL -.00 LOL 310.26 VL 26.777 GAL 2.91AZL 9.4.48HCA 227.88 .T_4A 128.66 ECC .18668 INC 4.4849

RP 107.71 LAP 3.32 LOP 178.04 VP 37.854GAP 5.50 A2P 86.99 TAL 167.11 TAP 34.99 RCA I04.65 APO 152.68

RC 111.186 GL -33.79 GP 30.53 ZAL 64.92 ZAP 134.07 £TS 31.83 Z/Q[ 127.01ETE 156.32 ZAC 126.68 ETC 253.40
PL4NETC(:ENTRIC CONIC

C3 14.135 VHL 3.760 0LA -55.36 RAL 241.46 RAD 6567.6 MEL 1| .64| PTH 2.04 VHP 4.782 OPA 17.54 RAP 224._0

LNO,4 AZHTH LN_H TIME L-! TINE |NJ LAT |NJ _ INJ RT A,S_ INJ A2NTH INJ TIME PO CST TIN INJ 2 LAT
40.21 B 9 _3 1617.66 39.42 )6.Z_ 116.84 |32.63 8 36 20 1017.7 44.56

139.79 17 13 l0 5295.76 39.43 244.57 116.86 132.62 18 4_ 26 4695.8 44.57

40.21 B 9 23 J617.66 39.42 36.25 116.84 132.63 8 36 20 1017.7 44.56

139.79 17 13 J0 3295.76 39.43 244.57 1J6.86 132.62 IB 41 26 4695.8 44.57

40.21 8 9 23 1617.66 39.42 36.25 116.84 I32.63 8 36 20 1017.7 44.56

139.79 17 13 10 3295.76 39.43 244.57 116.86 132.62 18 41 26 4695.8 44.fl7

OIFFERI[NTIAL CORRECTIONS NIO-C_URS[ EXECUTION ACCURACY

TOEol.g851 TRA 1.1145 TC3-3.6363 _AU .69_ ,SGT 5055._ _ 1587.1 SG3 619.1

ROE .7121 RRA -.3888 RC3 .6709 FAU .07062 RRT -.9693 RRF -.9766 RTF .9856

FOE-2.4793 FRA 1.9196 FC3-4.3254 BSP 16734 Sr_ 5298.7 R_3 .0651 RI3 -.9872

BDE 2.1090 _RA 1.1803 BC3 3.6977 FSP -207I SGI 5285.6 ._-,2 373.1 THA 162.99

ORBIT DETERNIN_TION ACCURACY

ST 3246.6 SR 1300.6 SS 1855.9

CST -.9962

5S4 12.8

ALF 158.J7

JAN 30 197J

Vl ,_9.349

V2 35.184

CLP-143.85

ECC 1.2326

INJ 2 LONG
28.40

236.72

28.40

236.72

28.40

236.72

ORBIT OETERNIN_TION ACCURACY

ST 3156.3 SR 1129.5 SS 1686.8

CRT -.9999 CR5 .9942 CST -.9950

LSA 3749.7 HSA- 15J.8 SSA 13.4

ELI 3352.3 EL2 15.6 ALF 160.31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970_

LAUNCH ¢ATE AUG 3 1970 FLIGHT TINE 18Z.00 ARRIVAL DATE FEB I J971

HIELIOC[NTRIC CONIC DISTANCE 507.2/32

RL 151.B| LAL -.DO LOL 310.26 VL 26.755 GAL 3.1§ AZL 94.ZZ HCA 231.10 S_AA I28.5Z ECC .189{]6 IN(: 4.2173 Vl 29.349

RP 107.74 LAP 3.ZB LOP 181.28 VP 37.829 _AP 5.70 AZP 87.15 TAL 166.Z7 TAP 37.37 RCA 104.22 APO 152.82 V| 35.174

RC !13.46Z GL -3| .38 GP Z8.Z3 ZAL 63.04 ZAP 137.02 ETS 31.14 ZNE 126.79 £TE 138.84 ZAC 124.63 ETC 253.92 CLP-146.14

PLANE TOCENTRI C CONJ t"
C3 14.071 VHL 5.751 OLA -33.47 RAL Z44,38 RAO 6567,6 V[L 11,639 PTH 2.04 VHP 4.885 0PA 15.11 RAP 224.18 E¢C 1.2316

LN(J4 AZ'NTH LNCH TtHE L-J TINE IN| LAT tNJ _ |NJ RT ASI_ IN| AZNTH IN| Ttl,_ PO CST TIN IN| 2 LAT IN| 2 LCI_IG

42.54 8 27 41 1602.38 58.37 33.33 118.45 110.61 8 54 24 1002.4 43.29 25.40

137.46 17 18 9 3309.04 38.38 244,87 ||8,47 130.60 18 46 38 4709,0 43.30 236.94

42.34 B 17 41 1602.38 38.37 33.33 1J8o45 130.61 B 54 24 1002.4 43.29 25.40

13"1'.46 11' 18 9 5309.04 38.38 Z44.97 |JB.4? 130.60 18 46 38 4709.0 43.30 236.94

42.54 8 27 41 1602.38 38.37 35.33 118.4§ 1_O.61 8 54 24 1002.4 43.29 25.40
131.46 17 te 9 5309.04 38.38 Z44.87 |18.47 |30.60 18 46 38 47[]9.0 43._O 236.94

0IFFERENTtAL CCIRRIECTtCNS NIO-CCU_ E_[CUT|ON ACCURACY CII_IT OETERNtNATICN ACCURACY

TOE-| .8890 TRA 1.2847 TC3-3.7868 8AU ,7L_6 S_T 5121,5 S(_q 1432.9 S_3 593.3 ST .._051.3 SR 993.0 $$ 1329.4
ROE: _6207 A1RA -,3830 RC3 ,5783 FAU ,06708 RRT -,9634 lilil r -,9695 R1T' ,9852 CRT o.9995 CRS .9899 CST -.9936

Ir0E-Z.1423 IrRA 2.0|96 IrC3-4.1268 8SP J_2 _ 3414.8 _3 .058| RI3 -._64 L$A 3550.9 NSA 162.3 SSA 14.0
802 1.9884 6RA | .3406 Be3 3.8_O7 Ir,_° o1995 SG| 5401.8 S_ 371.1 /HA 165.12 ELI 3L_8.7 EL2 30.5 ALF 161.98

LAUNCH D_TE AIX, 3 1970 FLIGHT TINE 184.00 ARRIVAL DATE FEe 3 1971

H[LtCCENTRt C CONIC

RL 151 .Bl LAL-- -.OO LOL 310.26 VL
RP IO7.77 LAP 3.23 LOP 184.52 VP

RC 115.736 GL. -_,45 GP 26,21 ZAL
PLANETO(.ENTR|C CCN|C

C3 t4.t47 _ 3.761

LNOI ATNTH L.N(J4 TIN[

44.85 8 43 35

135.t5 |7 _Z 11

44.85 8 45 35

13S.13 J? 22 11

44.89 8 49 35

t35.15 11' _ It

OtFFEREN'(.ZAL COWRIE( T/OqS
70E-|,7908 TRA |.4610 1C3-3,891J 8AU ,7418

,_504 RRA -,376_ RC3 ,4933 FAU ,06325

Ir01[-_,836_ FRA Z.0986 FC3-3,8705 8SP 17435

e01[ `1.8739 BRA 1.5081' 8(:3 3.9223 FSP o1912

0ISTANC[ 513.252

2_.732 GAl. 3.39 A2l. 93.97 _ 234.33 Sl4A 1_.37 ECC .19164 IN(: 3.9731 Vl 29.349
37.803 GAP 6.O9 A2P 87._ TAt. ,165.40 TAP 39.73 RCA t03.77 APO J52.97 V2 35.164

_.15 ZAP |39.75 ET$ 32.6,1 ZAE 126.48 ETF" 161.02 ZAC t22.B8 ETC 254.3"/ CLP-148.29

0LA -51,82 RAL ;P.47,|2 RA0 8567,6 _I[1. 11,642 PTH

L-I T|NE |NJ LAT

`1588.04 37.22

5325.73 37.23

1388.04 37,22

5323.73 37.23

1588 .O4 37,12

3323.73 37.23

2.04 _ 5.008 0PA 12.86 RAP 224.31 ECC 1.2328

IN| _ |XJ RT ASC |NJ AZlATH IN| TINE PO CST TIM IN| 2 LAT |NJ Z LONG

30.37 120,12 128.77 9 |2 3 988,0 41,94 22.60

245.46 120.13 |28.76 18 50 37 4723.7 41.95 237.49

30,57 lZ0.IZ 128,77 9 12 3 988.0 41.94 22.60

245.46 |20.13 128.76 18 SO 57 4725.7 4,1.95 237.49

_0.37 |_D.IZ 128.77 9 12 3 988,0 41.94 22.60

243.46 |_.13 |28.76 18 SO 57 4723.7 41.95 237.49

NIO-_SI[ EvECUTICN ACCURACY CRSIT DETERNINATICN ACCURACY

5GT 5371.9 _ 13OI.6 `%3 5_5.4 ST 2933.6 SR 883.2 SS t383.4
ligT -,9_6l _ -,9608 RTIr .9846 CRT -.9983 CRS .9828 CST -,9917

3327.4 223 .0508 213 -.9856 LSA 3356.9 NSA 174.7 SSA 14.4

$6| 5514.8 S_2 371.6 THA 166.90 EL| 3063.2 rL2 49.8 ALF 163.27

¢AUNC_ DdTE AUG 3 1970

J'fl[LIOCE_TRIC CONIC

RL l!1.81 LaL -.DO

RP 10_.80 LAP 3.16

RC |tB.003 GL -_.x7.38
PLANIETO(_NTRIC CONIC

C$ t4.331 VNL 3.78B

L_4 _7_T_ LN(:H Yle,lE

47.|5 9 3 11

132.85 17 25 16

13_.85 I? 23 16

47.,15 9 ) 11

131.83 17 25 16

OtFFEIq[NTtAL CONRI[CTIONS

T02-).69|$ TR_ |.64_4

ROE .4969 RRA -.3699

FOE-t.5643 FRA 2.1597

80E t.7630 6RA 1.6845

FLIGHT TtM[ 186.00 ARRIVAL DATE FEB 5 J971

015TAI_E 519.275

LOL 310.26 VL 26.?09 GAL 3.66 A_L 93.75 H_A 237,55 SNA 128.21 ECC .19441

LOP 187.75 VP 37.776 GAP 6.49 ATP 87.99 TAL 164.50 TAP 42.03 RCA 103.29

GP 24.39 ZAL 59.26 7AP 142.30 (TS 32.97 7A( 126.11 (T( 162.90 ZAC 121.34

OLA -49.80 RAL 249.7_ RA0 6567.6 VEL J1.65,1PTH 2.03 VHP ,3.148 DPA IO.77

L-| TINE tNJ LAT |NJ LCNG IN| RT AS(: |N,,I AZNTH IN| T|N_ PO CST T|N

`1374.29 33.98 27.93 |21.86 J_7.10 9 29 23 974.3
3343,82 36,00 246._4 121.87 `127.09 18 54 22 4743.8

1374.2 _) 33.98 27.95 12|.86 127.10 9 29 23 974.3

3343.82 _.00 246.34 12`1.87 127.09 18 54 22 4745.8

1574.29 35.98 27.93 121.86 127.10 9 29 25 974.3
9345.82 _6.00 246._4 121.87 127.09 18 54 22 4745.8

INC 3.7480 Vl 29.349

APO 133.14 v2 33.133

ETC 234.76 CLP-150.31

RAP 224.66 ECC 1.2362

IN| 2 LAT IN| 2 LONG

40.52 19.97

40.33 238.36

40.32 19.97

40.53 238.36

N3.SZ 19.97
40.53 238.36

N,10-OOURSA[ [XECUTICNACCURACY OROtT DETERMINATION ACCURACY

TC3-3.9314 8AU .7623 SGT 3SOB.| g 1|90.3 ,%3 536.3 ST 2_8.5 52 795.4 S| 1250.8
RC3 .4179 FAU .03931 RRT -.947| I_F -,9303 RTF ,9841 CRT -.9957 CRS .9718 CST -.9893

FC3-3.5782 8SP J7807 `%6 3639.2 223 .0433 213 -.9848 LSA 3170.0 MS4 188.9 $$A 14.7

8C3 3.9735 FSP -1828 SGI _22.8 `%2 374.1 /HA 168.38 ELI 2918.1 EL2 71.2 ALF 164.24

LAt, W_ DATE AUG 3 1970 FLIGHT TINE 188.00 ARRIVAL DATE FEB 7 1971

H_LIC_ENTRtC CONIC 0|STANCE 525.271

RL 151 .8,1 LAL -.00 LOL 310.26 VL _6.685 G_L 3.94 AZ'L 93.54 HO, 240.77 ,SMA 128.05 [CC .19740 |NO 3.5386 Vl 29.349

RP tO7.84LAP 3.09 LOP 190.98 VP 37.749 GAP 6.89 AZP 88.27 TAL 163.37 TAP 44.35 RCA
RC 120.271 GL -25.40 GP L:_Z.77 ZAL 37.37 7AP 144.67 ETS 33.35 ZAE 125.70 ETE 164.33 7AC

PLAN[T(_[NTR,1C CONZC

C3 14,679 VHL 3.8310LA -48,03 RAL 252.17 R_0 8567,6 VEL 11,663 PTI_ 2,05 VHP 3.303 OPA
LNCH A214TH LNC.H TINE L-Z TIN[ INJ |.AT |NJ _ |NJ RT ASC ZNJ A214TH XNJ TIME PO

4g.43 9 20 33 I_SO.�Z 34,69 25.49 |23.66 125.59 p 46 36

t30.37 17 27 _ 3369.23 34.70 247.30 123.67 125.57 18 36 57

4_.43 9 20 33 `1360,92 34,69 23,45 123,66 123,39 9 46 36

|30.97 17 27 _8 5369.23 34.70 247.50 123.67 123.37 18 36 57

49.4) 9 _n 35 J560.92 34,69 25,43 J2_.66 123,39 9 46 36

_30.37 17 27 _8 3369.23 34.70 247_30 |2_.67 123.57 18 56 57

OIFFERENT|AL CCIRI_CT|_NS NZO-_SI[ [][ECUT|ON ACCURACY
`%T 5631,8 S_ 1096.3 `%3 507,8

_T -,9365 _W' -,9381RTI r ,9835

,T_dB 5737.5 _3 .0368 RJ3 -.9840

.%1 3723.0 .5(,2 378.1 THA 169.62

TD(-|.3910 TR_ 1.8337 TC3-3.9671 8AU .78|8

_436_ RRa -.3643 RC3 .3512 FAU .03331
FD1[-1,3223 FRA 2.20_0 FC3-3.2624 8SP 18|36

BO£ 1,6532 _qA `1.8695 8C3 3.9826 FSP -1741

102.77 APO 153.33 V2 35.141

t20.OJ ETC 255.13 CLP-|32.22

8.82 RAP 225.21ECC 1.2416

CST TiM ;NJ 2 LATtNJ 2 LONG
960.9 39.06 17.49

4769.2 39.07 239.53

960.9 39.06 17.49
4769.2 39.07 239.33

960.9 39.06 17.49

4769.2 39.07 239.53

CRSIT DETERMINATION ACCURACY

ST 2680.0 52 723.2 S| 1132.5

CRT -,9909 CRS ,9554 CST -.9863

LSA 2991.4 NSA 205.0 SSA 14.9

ELI 2774.8.EL2 94.3 ALF 164.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970,

LAUNCH (]ATE AUG 3 1970

HEL IOCENTRI C CONIC

RL 151.81 LAL -.iX}

RP 107.87 LAP _.00

RC IZ2.531 .GL -23.4B
PLANE TOCENTRIC CONIC

C3 |5.131 VHL 3.8_

LNCJ'I AZNTH LNCH TIM[

51 .70 9 37 fil

128._0 17 28 47

51.70 9 37"31

128,30 17 28 47

51.70 9 3T 51

J28.30 17 28 47

FLIGHT TIME 19(].00

0ISTANCE 531.236

LOL 310.26 VL 26.660 GAL 4.24 AZL 93.34 HCA 243.99 SMA

LCXo 194.21 VP 37.720 GAP 7.30 AZP 88.53 T4L 162.62 TAP

GP 21.32 ZAL 55.50 ZAP 146.88 ETS 33.76 ZAE 125.28 ETE

0LA -46.30 RAL 254.50 RAO 6567.6 VEL 11.684 PTH Z.05 VHP

L-:I TIN[ INJ LAT INJ LONG INJ RT A$C rNJ AZt4TH

1547.73 33.34 23.05 125.54 124.2|

5395.96 33.35 248.93 |Z5.55 124.20

15_47.73 33.34 Z3.05 125.54 I24.Z1

5395.96 33.35 248.93 IZ5.35 IZ4.20

1547.73 33.34 23.05 I25.54 IZ4.ZI

5395.96 33.35 _48.93 125.35 IZ4.ZO
OIFFERENTIAL CORR1ECTIONS

TOE-I .4889 TRA 2.0326 TC3-3.9405 BAU .7993

ROE .4263 RRA -.36(]O RC3 .2930 FAU .05131

FDE-1.1075 FRA 2._464 FC3-2.93_6 8SP 18481
8OE 1.5487 t3RA 2.0642 8(:3 3.9513 FSP -1652

NI0-COJR_E EXECUTION ACCURACY

SGT 5743.5 5GR 1017.5 SG3 479.6
RRT -.9244 _ -.9243 R1T .9828

SGB 5832.9 RZ3 .0509 R13 -.9832

SGJ 58_.3 ._T,2 383.1 THA 170.66

LAUNCH DATE AUG 3 1970 FLIGHT TINE |92.00

hIEL IOCENTRI C CONIC

RL 151.81 LAL -.00

RP 107.91 LAP 2.91

RE 124.786 GL -21,64

PLANE T(XENTRI C CONIC
C3 15.708 VHL 3.963

LN04 AZNTH LNCH TINE

53.95 9 55 4

126.05 17 29 J3

53.95 9 55 4

126.05 I7 29 13
53.95 9 55 4

126.05 17 29 13

ARRIVAL DATE FEB 9 1971

127.89 ECC .20062 INC 3.3421 vI 29.349

46.61 RCA 102.23 APO 153.55 v2 35.130

165.92 ZAC 118.86 ETC 255.47 CLP-154.03

5.472 OPA 7.00 RAP 225.94 £CC 1.2490
IN] TIME PO CST TIN IN] 2 LAT IN] Z LONG

10 3 39 947.7 37.56 15.12

18 58 43 4796.0 37.57 241.00

I0 3 39 947.7 37.56 15.12
18 58 43 4796.0 37.57 241.00

10 3 39 947.7 37.56 15.12

18 58 43 4796.0 37.57 24J.00

ORBIT OETERNINATION ACCURACY

ST 2551.1 .SR 668.8 SS 1028.3

CRT -.9829 CRS .9319 CST -.9826

LSA 2821.9 NSA 223.3 SSA 15.0

ELI 2634.7 EL2 119.4 ALF 165.52

ARRIVAL 0ATE FEB II 1971

0ISTANCE 537.I70

LCI. 310.26 VL 26.634 GAL 4.56 AZL 93.16 HCA 247.21 SMA 127.72 ECC .L_408

LOP 197.44 VP 37.69I GAP 7.72 AZP 88.78 TAL 161.65 TAP 48.86 RCA 101.65

GP :Z0.02 ZAL 53.66 ZAP 148.94 ETS 34.23 ZAE 124.85 ETE I67.13 ZAC 117.86

OLA -44.62 RAL 256.72 RAO 6567.6 VEL 11.?09 PTH 2.06 VHP 5.654 0PA 5.30
L-I TINE INJ LAT INJ I,.CNG INJ RT ASC INJ A2_4TH INJ TINE PO CST TIN

1534.47 31.96 Z0.74 127.48 122.97 10 20 39 934.5

5426.07 31.97 250.64 I27.49 122.96 J8 59 39 4826.1

1534.47 31.96 20.74 I27.48 |22.97 J0 20 39 934.5

5426.07 3|.97 250.64 127.49 122.96 18 5939 4826.1

I534.47 31.96 20.74 |27.48 122.97 10 20 39 934.5

5426.07 31.97 250.64 127.49 122.96 18 59 39 4826.1

0I_FER[NTIAL CORR[CTION$ NI0-COURSE EXECUTION ACCURACY

TOE-1.3968 TRA 2.2293 TC3-_.g039 BAU .8215 SGT 5844.3 SC,R 950.9 ,SG3 452.0

ROE .4067 RRA -.3549 RC3 .2495 FAU .04806 RRT -.9110 RRF -.5090 RTF .9825

FOE -,9326 FRA 2.2637 FC3-2.6485 BSP 19052 _ 5921.1 R23 .0242 R13 -.9828

802 1.4548 BRA 2.2574 BC3 3.9119 FSP -1595 SGI 5908.4 SG2 388,0 THA 171.53

INC 3.I562 Vl 29.349

APO 153.79 V2 35.118

ETC 255.79 CLP-155.74

RAP 226.82 ECC 1.2585
INJ 2 LATINJ 2 LONG

36.05 12.65

36.06 242.75

36.05 12.85

36.06 242.75

36.05 12.85

36.06 242.75

ORBIT 0ETERNINATION ACCURACY

ST 2435.4 SR 626.5 SS 942.8

CRT -.9710 CR8 .9027 CST -.9792

LSA 2674.8 NSA 240.4 SSA 15._

ELI 2510.5 EL2 145.3 ALF 165.93

LAUNCH 0ATE AUG 3 1970 FLIGHT TINE 194.00 ARRIVAL CA TE FEB ,3 1971

HELIOCENTRIC CONIC OISTANCE 543.072

RL 151.8| LAL -.00 L(_. 310.26 VL 26.608 GAL 4.90 AZL 92.98 H(A 250.43 SMA 127.55 ECC .?0780 INC Z.9791 vI ?9.349

RP 107.95 LAP 2.81 LOP 200.66 VP 37.661 GAP 8.14 AZP 89.00 TAL 160.65 TAP 51.08 RCA JOl.04 APO 154.06 V? 35.|05

RC 127.036 GL -19.88 GP 18.86 ZAL 51.84 ?AP 150.86 ETS 34.77 ?AE 124.43 ETE 168,17 ZAC 117.01 ETC 256.11 CLP-157,38

PLANETOCENTRIC'CONIG

C3 16.416 VHL 4.052 OLA -42.99 RAL 258.82 RAO 6567.7 VEL 11.739 PTH 2.07 VHP 5.849 0PA 3.70 RAP 227.83 ECC J.2702

LNCH AZNTN LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TIME PO CST TIN INJ 2 bAT INJ ? LONG
56.19 10 12 19 15210.95 30.56 18.48 129.49 121.84 10 37 40 921.0 34.52 10.65

125.81 17 28 45 5459.64 30.58 252,63 I29.50 181.83 18 59 45 4859.6 34.54 244.79

56.19 10 12 19 1520.95 30.56 18.48 129.49 121.84 10 37 40 921.0 34.52 10.65

123.81 17 28 45 5459.64 30.58 252.63 129.50 121.83 18 59 45 4859.6 34.54 244.79
56.19 10 12 19 1ff20.95 30.56 18.48 129.49 1_1,.84 10 37 40 921.0 34.52 10.65

123.81 17 28 45 5459.64 30.58 252.63 129.50 121.83 18 59 45 4859.6 34.54 244.79
0IFFER£NTIAL CORRIECTION$ MIO-_E EXECUTICN ACCURACY ORBIT OETERt4INATICN ACCURACY

TOE-1.2858 TRA 2.4546 TC3-3.7874 gAU .8324 SGT 5936.5 5GR 895.3 SG3 426.5 ST 2_11.1 SR 588.2 SS 864.1

ROE .3896 RRA -.3550 RC3 .2050 FAU .04380 RRT -.8962 RRF -.8927 RTF .981fi CRT -.9529 CRS .8594 CST -.9738
FOE -.7571 FRA 2.2969 FC3-2.5099 6,%° 19157 SC_ 6003.6 R23 .0207 R13 -.9817 LSA 2522.7 NSA 263.7 SSA 15.1

BOG 1.3439 BRA 2.4801 6C3 3.7928 FSP -1491 SGI 5990.7 SC,2 393.7 THA 172.27 ELI 2Y78.4 EL? 173.4 ALF 166.29

LAUNCH OATE AUG 3 J970 FLIGHT TINE I96.00 ARRIVAL 0ATE FEB 15 1971

HELIOCENTRIC CONIC

RL 151.81LAL -.00
RP 107.99 LAP 2.70

RC 129.278 GL -18.19

PLANETOCENTRIC CONIC

C3 17.262 VHL 4.155

LNCH AZNTH LNCH TIME

58.43 10 29 41

121.57 17 27 20

58.43 10 29 41

121.57 J7 27 ZO
58.43 10 29 41

121.57 17 27 Z0

DISTANCE 548.939

LO- 310.26 VL 26.582 GAL 5.25 AZL 9"Z.81HC_ 253.64 SNA J27.38 ECC .21JS0 IN(: 2.8090 Vl 29.349

LOP 203.88 VP 37.631 GAP 8.57 A2'P 89.2| TAL I59.63 TAP 53.28 RCA 100.40 APO 154.36 V2 35.093

GP 17.82 ZAL 50.07 ZAP |52._7 ETS 35.40 Z/_ 124.02 ETE 169.06 ZAC 116.28 ETC 256.43 CLP-158.94

OLA -41.41 RAL 260.82 RAO 6567.7 VEL 11.775 PTH 2.08 VHP 6.056 0PA 2.19

L-I TIME IN] LAT IN] I.CIqG IN] RT AS(. IN] AZNTH :t_lJ TIME PO CST TIN
1506.89 29.15 16.2_ 131.57 120.81 I0 54 48 906.9

5496.80 29.16 254.90 131.57 120.80 18 58 57 4896.8

1506.89 29.15 16.26 |31.57 120.81 10 54 48 906.9

5496.80 29.16 254.90 131.57 120.80 18 58 57 4896.8

1506.89 29.15 16.26 I31.57 J20.8I 10 54 48 906.9

5496.80 29.16 254.90 131.57 120.80 18 58 57 4896.8

0IFFERENTIAL CORR£CTIONS
TOE-I.1796 TRA 2.6840 TC3-3.6572 BAU .8449

ROE .3791RRA -.3554 RC3 .167J FAU .04007

FOE -.6100 FRA 2.3178 FC3-2.0095 B5P I9379
BOG 1.2390 8RA 2.7074 BC3 3.6610 FSP -1406

NI0-COURSE EXECUTION ACCURACY

,%7 6019.5 S6R 848.3 SG3 402.1

RRT -.B807 RRIr -.8755 RTF .9807

SG8 6079.0 RZ3 .0J69 RI3 -.9809

S6I 6065.9-.%2 398.8 THA 172.89

RAP 228._7 ECC 1.2841
_NJ 2 LATINJ 2 LONG

33.00 8.48
33.O1 247.12

33.00 8.48

33.O1 247.12
33.00 8.48

33.01 247.12

ORBIT OETERRINATION ACCURACY
ST 2201.5 SR 558.4 SS 801.2

CRT -.9283 CRS .8077 CST -.9688

LSA 2391.? MSA 286.2 SSA 15.0

ELI ?262.2 EL2 202.I ALF 166.64
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5 1970)

LAUNCH OATE AUG 3 1970 FLIGHT TIME 198.00

HELIOCENTRZC CONIC

RL 151.81 LAL -.00

RP 108.03 LAP Z.58

RC 131.513 GL -16.58

PLANE TOCENTRIC CONIC

C3 18.Z56 VHL 4,Z73
LNCH A_MTH LNCH TII._

60.66 10 47 13

119.34 17 24 58

60.66 10 47 13

119.34 17 Z4 58

60.66 10 47 13

119.34 17 Z4 58

G|FFER£NT|AL CCRRIECTIONS

TGE-1.0748 TRA 2.9_ TC3-3.5081 8AU .8569
ROE .3733 RRA -.3571 RE] .1181 FAU .01661

FOE -.4835 FRA 2.3336 FC3-|.7359 BSP 19627

_E 1.1378 8RA 2.9443 BC3 3.5108 FSP -1129

DISTANCE 554.767

LOL 3J0.26 VL 26.555 GAL 5.64 AZL 97.64 HCA 256.86 SNA 127.20 ECC
LOP Z07.I0 VP 37.600 GAP 9.01 ATP 89.40 TAL 158.60 TAP 55.46 RCA

GP 16.88 7AL 48.33 ZAP 154.37 ETS 36.14 ZAE 123.63 ETE 169.84 ZAC

ARRIVAL GATE FEB 17 1971

LAUNCH GATE AUG 3 1970

.21609 INC 2.6445 Vl 29.349
99.72 APO 154.69 V2 35.080

115.65 ETC 256.75 CLP-160.43

GLA -39,68 RAL 262.72 RAG 656?.7 VEL 11.817 PTH 2.09 VHP 6.276 GPA .77 RAP 230.23 ECC 1.3004

L-1 TJNE INJ LAT JNJ LONG INJ RT A._ INJ A2'NTH INJ T|NE PO CST TZM INJ 2 LAT INJ 2 LONG
1492.11 27.74 14.05 113.69 119.88 11 12 5 892,1 31.48 6.33

5537.62 27.75 257.45 1]].70 !19.87 18 57 16 4937.6 31.50 Z49.73

1492.11 Z7.74 14.05 I]3.69 "119.88 11 12 5 892.1 31.48 6.33

5537.62 27.75 257.45 1]].70 119.87 18'57 16 4937.6 ]1.50 249.73

1492.11 27.74 14.05 113.69 119.88 11 12 5 892.1 31.48 6.33

5511.62 27.75 257.45 1]].70 119.B7 18 57 16 49]7.6 31.50 249.73

MID-COURSI[ EXi[CUTION ACCURACY ORBIT OETERNINATION ACCURACY

56T 6094.5 `%R 808,7 5G] ]79.1 ST 2105.4 SR 5]4.4 55 751.1

RRT -.6648 RRF -.8581RTF .9601 CRT -.8964 ERS .7480 CST -.9644

6147.9 I_] .0135 RI] -.9802 LSA 2277.5 MSA 308.4 SSA 14.9

SGI 6134.7 `%2 40].4 THA 173.4] ELI 2159.9 EL2 250.9 ALF 167.03

FLIGHT TINE ZO0,O0 ARRIVAL GATE rE8 19 1971

0ISTANCE 560.]54

LOL 310.26 VL 26,527 GAL 6.04 A2'L 92.48 _ 260.07 SMA 127.03 ECC .22071 INC 2.4844 VI 29.349
LOP 210.]1VP 57.568 GAP 9.46 A2P 89.57 TAL 157.56 TAP 57.65 RCA 98.99 APO 155.06 V2 35.067

GP 16.04 ZAL 46.65 ZM = 155.97 ET$ ]7.O1 Z/QE 123.25 ETE 170.f1 ZAC 115.11 ETC 257.07 CLP-161.86

OLA -38.40 RAL 264.53 RAO 6567.8 VEL 11.866 PTH 2.10 VHP 6.508 OPA -.57 RAP 231.58 ECC 1.3195

L-I TINIE |NJ I._T INJ _ |NJ.RT A_ INJ AZNTH INJ TINE PO CST TIM JNJ 2 LAT |NJ 2 LONG

1476.21 26.]3 11.83 I]5.87 119.0] 11 29 39 876.2 29.98 4.17

5582.42 26.34 260.30 115.88 119.02 18 54 35 4982.4 30.00 252.64

1476.21 26.]] 11.83 I]5.87 119.0] 11 29 ]9 876.2 29.98 4.17

5582.42 26,54 260,30 135.88 119.02 18 54 ]5 4982.4 30.00 252.64

1476.21 26.]] i|.B] I]5.87 119.05 11 29 ]9 876.2 29.98 4.17

5582.42 26.]4 260.30 115.68 I19,02 18 54 35 4982.4 30.00 252.64

NID-COURSE E_ECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 6160.7 _ 7?4.8 56] 357.4 ST 2022.6 SR 514.6 55 711.6
RRT -.6488 _ -.8406 RTF .9794 CRT -.8567 CRS .6814 CST -.9610

S_ 6L_9.2 R2] .0106 RI] -.979fl LSA 2180.2 MSA ]29.9 SSA 14.8

56¢,1 6195.9 `%2 407.] THA 17].88 ELl Z070.9 EL2 259.2 ALF 167.51

H£LICCENTRIC CONIC

RL 151.81 LAL -.[30
RP 108.07 LAP 2.45

RE 13].740 GL -15.04

PLANETOCENTRIC CONIC

C] 19.412 VHL 4.406

LNCH AZNTH LNCH TII,_

62.90 II 5 3

f17.10 17 21 3]

62.90 II 5 ]
117.10 17 21 ]3

62.90 11 5 ]

I17.10 17 21 ]]

GIFFER1ENTIAL CORRECTIONS

TOE -.9697 TRA 3.1717 TC]-3.3400 BAU .86?3

ROE .3709 RRA -.3603 RC3 .I14] FAU .01311

FOE -.3731FRA 2.3464 FC3-1.4852 8SP 1_66

BOE 1.0382 BRA 3.19"22 BC] 3.3420 FSP -1256

LAUNCH 0ATE AUG 3 1970 FLIGHT TIN[ 202.00 ARRIVAL GATE FEB 21 1971

HELICX_ENTRIC CONIC

RL 151.81 LAL -.00 L_ 310.26 VL

RP 108.11 LAP 2.31 LOP 213.52 VP

RC 13_.957 GL -13.58 GP 15.28 2AL

PLANET(XENTRIC CONIC

C3 ZO,745 VHL 4.555

LNCH AZMTH LNCH TIN[

65.15 11 23 18

114.65 17 17 O

65.15 II 23 18

114.85 17 17 O

65.15 II 23 18

114.85 17 17 0

OIFFERENTIAL CORRECTIONS

TOE -.8636 TRA 3.4336 TC]-],1571 BAU ,8760

ROE .3712 RRA -.3651 RC] .0947 FAU .03019

FOE -.2767 FRA 2.3576 FC3-1.2600 8S4= L_83

BOE .9400 _qA 3.4529 BC] 3.1586 FSP -1187

01STANCE 566.296

26.500 GAL 6.47 AZL 92.55 HCA 263.27 S_4A 126.85 ECC

37.5]7 GAP 9.9] AZP 89.73 TAL 156.50 TAP 59.78 RCA

45.01ZAP 157.48 ET$ 38.0_ ZA( 122.88 ETE 171.10 ZAE

.22567 INC 2.3275 Vl 29.349

98,22 APO 155.47 v2 35,054

114.65 ETC 257.41 CLP-163.25

GLA -36.98 RAL 266.24 RA0 6567,8 VIEL 11.922 PTH

L-I TINE INJ LAT

1458.80 24.9]

5631.47 24.95

1458,80 24.9]

5631.47 24,95

1458.B0 24.93

5631.47 24.95

2.12 VHP 6.754 OPA -1.84 RAP 233.02 ECC 1.3414

INJ LONG |NJ RT AS(; INJ A2_4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

9.56 I_.II 118.25 II 47 37 858.8 28.50 1.96

26].47 |38.11 118.24 18 50 51 5031.5 28.51 255.86
9.56 138.11 118.25 11 47 37 858.8 28.50 1.96

263.47 118.11 118.24 18 50 51 5031.5 28.fl1 255.86

9.56 138.11 118.25 11 47 37 858.8 28.50 1.96

26].47 I_8.11 118.24 18 50 51 5031.5 28.51 255.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T 6219.9 56R 745.6 _] 537.1 ST 1954.2 SR 497.7 SS 681.]
RRT -.8131RRF" -.8236 RTF .9788 CRT -.8095 CRS .6104 CST -.9590

Sr_ 6264.4 I_] .0082 RI] _.9789 LSA 2099.5 MSA 350.0 SSA 14.6

561 6251.0 562 410.] THA 174.27 EL1 1996.2 EL2 286.2 ALF 168.10

LAUNCH GATE AUG 3 1970 FLIGHT TINE 204.00 ARRIVAL GATE FEB 23 1971

HELIOCENTRIC CONIC

RL 151.81 LAL -.00

RP 108.15 LAP 2,17
RE 138.166 GL -12,19

PLANETOCENTRIC CONIC

C3 22.276 VHL 4.720
LNCH AZMTH LNCH TIl_

67.4] II 42 8

112.57 17 I1 11

67.4] II 42 8

112.57 17 11 11

67.43 11 42 8

112.57 17 II 11

DIFFERENTIAL CCRRECTIONS
TOE -.7566 TRA 3.7082

ROE .3717 RRA -.3712
FOE -,1926 FRA 2.3678

8OE .8439 BRA 3.7267

0ISTANCE 571.990

LOL 310.26 VL 26.472 GAL 6.9] AZL 92,17 HCA 266.48 SMA 126.67 ECC .23102 IN(: 2.1728 Vl 29.349

LOP 216.73 VP ]7.505 GAP 10.42 AZP 89.87 TAL 155,44 TAP 61.92 RCA 97.41 APO 155.93 V2 35.041
GP 14.59 2AL 4].44 2AP 156.90 ETS ]9.19 2AE 122.54 ETE 171.61 7AC 114.26 ETC 257.75 CLP-164.59

_3-2.9645 BAU .6832

RC3 .0788 FAU .02726

FC3-l.0f196 BSP 20296

BC3 2.9655 FSP -I124

OLA °55.62 RAL 267.87 RAO 6567.9 VEL 11.986 PTH 2.14 VHP 7,.014 0PA -3.04 RAP 234.54 ECC 1.3666

L-I TINE ZNJ LAT ZNJ LCNG INJ RT A_ INJ AZMTH INJ TIME PO EST TIM INJ 2 LAT INJ 2 _ONG
1439.40 23.55 7.20 140.38 117.5] 12 6 ? 839.4 27.04 359.65

5685.19 23.56 266.98 14039 117.52 18 45 56 5065.2 _7.O5 259.43

1439.40 2].55 7.20 140.58 117.5] 12 6 7 839.4 _.04 359.65

5685.19 23.56 266.98 140.]9 I17.52 16 45 56 5085.2 27.05 259.43

1439.40 2].55 7.20 140.]8 117.5] 12 6 7 839.4 27.04 359.65

5685.19 23.56 266.98 140.]9 117.52 18 45 56 5085.2 _7,05 259.43

MI0-.OpURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

56T 6272.0 `%R 72011 563 318.1 ST 1900.1 SR 463.2 SS 658.5

RRT -.8179 RRF -,8072 RTF ,9783 CRT -,7550 CRS ,5381 CST -.9587

SC_ 6_13,2 R25 .0062 RI] -.9184 LSA 2035.2 MSA 367.7 55A 14.4

561 6299.7 .%2 412.5 THA 174.61 ELI 1915.8 EL2 511.0 ALF 168.84

815



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970,

LAUNCH CATE AUG 3 1970

H[L|C_ENTRIC CON|E

RL 151.81LAL -.00

RP 108.19 LAP 2.D2

R( 140.364 GL -10.87

PLANE TOCENTR I C COMIC

C3 24.028 VHL 4.902
LNCH ATNTH LNCH TIM_

69.77 12 1 47

110.23 17 3 53

69.77 IZ 1 47

II0.23 17 3 53

69.77 12 I 47

II0.23 17 3 53

FLIGHT TIN[ _916,00 ARRIVAL 0ATE FEB 25 1971

01STANCE 577.6Z9

LOt. 310.26 VL 26.444 GAL 7.42 AZL 92.02 HCA 269.68 5HA 126.49 ECC ,23678 INC 2.0193 Vl 29.349

LOP 219.94 VP 37.472 GAP IO.�Z AZP 89,99 TAL 154.37 TAP 64.05 RCA 96.54 APO 156.44 VZ 35.028

GP 13.96 Z4L 41.92 ZAP 160.25 ETS 40.56 74£ 122.20 ETE 172.05 ZAC 113.93 ETC 258.11 CLP-165.89

CL4 -34.31 RAL 269.42 RAO 6568.0 VEL I2.058 PTH 2.16 VHP 7.290 OPA -4.17 RAP 236.13 ECC 1.3954

L-I TIN[ |NJ LAT IN| LONG IN| RT 454_ IN| A214TH IN| TIHC PO CST TIM IN| 2 LAT IN| 2 LONG

1417,16 22.18 4.68 I4Z.7I 116.87 12 25 24 817.2 25.60 357.19

5744.33 22.Z"0 270.88 I42.71 116.86 18 39 37 5144.3 25.62 263.39

1417.16 22.18 4.68 1142.71 116.87 12 25 24 817.2 25.60 357.19

5744,33 22.20 270.88 142.71 116.86 18 39 37 5144.3 25.62 263.39

1417.16 22.18 4.68 142.71 116.87 12 25 24 817.2 25,60 357.19
5744,33 22.20 270.88 142.71 |16.86 18 39 37 5144.3 25.62 263.39

OIFFERI_NTIAL CORRECTIONS HIO-COUR$1E EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.6490 TRA 3.9963 TC3-2.7653 BAU .888§ SGT 6317.0 SGR _37.5 SG3 300.4 ST IB60.Z _ 470.2 SS 641.9
RDE ,3780 RRA -.3787 RC3 .0658 FAU .02450 RRT -.BO35 RRF -,7918 RTF .9779 CRT -.6952 CRS .4671 CST -.9600

FOE -.1191FRA 2.3774 FC3 -.8828 BSP Z0507 5G8 6355,3 223 .0044 RJ3 -.9780 LSA 1986.7 HSA 382.5 SSA 14.2

BOE .7511 _'4 4.0142 9C3 2.7661FSP -1064 $GJ 6341.9 ,T_2 4"]3.6 THA 174.91 ELI 1889.6 ELE 332.7 4LF 169.71

LAUNO'I OAT£ AUG 3 1970 FLIGHT TIME _8,OO ARRIVAL DATE FEB 27 1971

HELICX:ENTRIC CONIC

RL "15|.8] LAL -.00
RP 108.23 LAP 1.86

RC 142.552 GL -9.61

PLANETOCKNTRIC CONIC

C3 26.028 VHL 5.102 OLA -33.05 RAL 270.89 RA0 6568.1 VEL
LNCH A2'NTH UqCH T|NE L-| TINE INJ LAT

72.19 12 ,32 34 !391.11 20.84

107.81 16 54 49 5809.77 20.B6

72.!9 12 22 34 J39|.11 _.84

107.81 16 54 49 3809.77 _.B6

IIO.00 16 ! 55 _4.37 |4.Y0

110,130 18 14 39 3564.51 27._

DIFFERENTIAL C_ECTIOIq_

TOE -.541! TRA 4.2_6 TC3-2.5635 BAU .B_

ROE .3839 RR_ -.3_73 RC3 .0_2 F_U .02191

F0E -.0553 FRA 2._70 FC_ -.7288 B_ 20726

80E .6634 _RA 4.3160 8C3 2.5641 FSP -|OIO

Ol STANCE 583.208

LOL 310.26 VL 26.416 GAL 7.94 42'1. 91.87 HCA 272.88 _MA

LC_ 223,14 VP 37.440 GAP 11,44 A_ 90.09 TAL 153._O TAP

GP 13.39 ZAL 40,46 ZAP 161,5_ ETS 42.|6 ZAE 121.88 ETE

126.31 ECC .24300 INC 1.8661 Vl 29.349
66.18 RCA 95.62 APO 157.00 V2 35.014

I76.44 ZAC 113.64 ETC 258.47 CLP-167.15

12.141PTH 2.|8 VHP 7.582 OPA -5.24 RAP 237.78 ECC 1.4284

|NJ _ IN| RT A_ ZNJ A2_4TH IN| T_NE PO CST TIN IN| 2 LAT !NJ 2 LONG

1._4 145.06 116.25 12 45 46 791.1 24,20 354.49

273._4 145,07 I16.24 18 31 38 520139.8 24.21 267.79

|_4 |45.0_ 116.25 I2 45 46 791.1 24.20 354.49

_75._4 145.07 116.24 18 31 38 5209.8 24.21 267.79

306.37 141.53 121.21 16 J3 19 84.4 18.73 299.57

259.3_ |48,J7 Ill.47 |9 47 23 4964.5 29.93 251.18

NID-CCUN_ EXECUTION ACCU_ACY ORBIT OETER_INATION ACCURACY

SGT 6355.0 _ 677.0 S_3 283.8 ST 1833.3 SR 438.4 SS 630.0

RRT -.7899 _ -.7774 RTF .9776 CRT -.6320 CR$ .3997 CST -.9627

6390.9 IR_3 .003| RI3 -.9777 LSA I952.7 H$A 393.7 554 14.0

SG| 6377.5 _G2 4|3.7 THA 175.17 ELI 1857.0 EL2 350.7 ALF 170.69

LAUNCH 0ATE AUG 3 1970 FLIGHT TIM( 210.00 ARRIVAL GATE N_R ! 1971

HELIO([NTRIC CONIC C|$TAN([ 588.720

RL 151.81 LAL -.00 LOL 310.26 VL 26.387 GAL 9.50 AZL 91.71HCA 276.08 S_44 126.13 ECC .24972 INC 1.7120 Vl 29.349

RP 108.27 LAP i.70 LOP 226.34 VP 37.408 GAP 1].99 AZP _0.J8 TAL J52.22 TAP 68.3! RC4 94.63 4PO 157.63 V2 35.001

RE 144.7_0 GL -8.43 GP |2.88 7AL 39.07 ZAP 162.73 ET$ 44.0I ZA[ 121.57 ETE 172.79 ZAC 113.40 ETC 258.85 CLP-168.39

PLAMETOCENTRIC CONIC

C3 28.311VHL 5.321 0LA -31,85 RAL 272.28 RA0 65_.| V[L I2.23_ PTH 2._0 VHP 7.892 0PA -6,25 RAP _39.50 ECC 1.4659

LNK_ A_NTH LN_H T114[ L-I TINE INJ LAT INJ LONG INJ RT A,S_ INJ A2't4TH INJ TIN_ PO CST TIN INJ 2 LATINJ 2 LONG

74.76 12 45 2 1359.45 19.5_ 358.84 147.46 115.68 13 7 41 759.5 _2.8Z 351.43

109.24 16 43 27 5883.22 19.54 280.18 147.47 115.67 18 21 _0 5283.2 22.83 272.77

74.76 12 45 2 1359.45 19.53 358.84 147.46 115.68 13 7 41 759.9 22,82 351,43

10_.24 16 43 27 5883.LP_ 19.54 280.18 147.47 115.67 18 21 30 5283.2 22.83 272.77

110.00 |5 38 49 799.97 10.68 3|2.52 142.3_ 122.67 J5 52 5 196.0 14.91 305.97

110.00 I8 48 50 5494.70 28.9| 254.39 15|.69 109.09 _0 20 25 4894.7 31.24 246.16

DIFFERENTIAL CORRI[CTION$ MI0-COU_,_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURAC_

TOEl-.4323 TRA 4.6160 TC3-2.3612 BAU .89_ _T 638_.6 _ 658.0 _3 268.2 ST 1PI7,8 SR 447.2 SS 621.7

ROE .3909 RRA -.3970 RC3 .0464 FAU .01948 RRT -.7772 _ -.764J RTF .9775 CRT -,5672 CRS .3373 CST -.9663
FG( .OO(33FRA 2.3968 FC3 -.5957 B$P 20954 _ M|9.3 223 ,0019 213 -.9775 LSA 1931.3 MSA 401.3 5S4 13.7

6OE .5828 _A 4.6331 8C3 2.3616 FSP -960 SGJ 6406.2 SG2 _12.7 THA I75.40 ELI 1836.2 EL2 364.6 ALF 171.73

L4UNO4 OATE AUG 3 1970 FLIGHT TINE 212.00 ARRIVAL OATE MAR 3 1971

P_LIO(:ENTRIC CONIC 0ISTAN(E 594.136

Rt. 15!.8! LAL -.00 LOL 310.26 VI. _.359 GAL 9.09 _ZI. 9|.36 HCA 279.28 SNA 125.95 ECC .25699 INC 1.5562 V! 29.349

RP 108.31 LAP 1.54 LO_ 229.54 VP 37.375 GAP |Z.fl7 A2P gO,2fl TAL Jill.16 TAP 70.43 RCA 93.58 APO 158.32"V2 34.988

RC 146.899 GL -7,30 GP 12.4| ZAL 37.75 ZAP 163.86 ETS 46.J6 ZAE 121.26 ETE 173.09 ZAC 113.19 £TC 259.24 CLP-169.60

PLANETC_ENTR|C CONIC

C3 _.9!6 vHt. 5.560 OLA -_fO.T! RAt. 27_._O RAO 63_=_.Z VI[L |2._4| PTH 2.23 VHP 8.223 0PA -7.2l RAP 241.26 ECC I .5088
IN| _ JNJ RT A_ ;NJ A2'NTH |NJ TIME PC) CST TIN ]NJ 2 LAT]NJ 2 LONG

335.|3 149.88 1|5.14 13 32 9 718.9 21.47 347.77

308.0| |49.89 l|_.13 I6 40 8 79.8 21.49 300.65

333.13 |49.88 Jl_.14 J3 32 9 718.9 21.47 347.77

30_.0| 149.89 115.13 16 40 8 79.8 21.49 300.65

317.3J 143.63 123.48 15 38 6 285.4 11.71 310.91

2_l.42 |_4.84 107.44 20 45 38 4849.4 31.97 242.83

NIO-C.OIJ_ EXECUTIOIqACCURACY ORBIT OETERNIN_TION ACCURAC_

_GT _4|O.! g 640.1 SG3 253.6 ST 1812.2 SR 436.4 SS 6!6.2

RRT -.76_$ _ -.7_0 RTF .9774 CRT -.5028 CRS .2807 CST -.9705

S(_B M4_.0 R_3 .00J0 R13 -.9775 LSA I920.9 NSA 405.2 SSA I3.4

SGI 6428.9 S_2 4|0.7 1HA 175.61 ELI I826.I EL2 374.4 ALF 172.79

LNCH A2_ATH LNCH-TINE L-I TINK IN| I._T
77.59 13 IO I0 1318.92 18.24

lOg.41 I6 28 49 679.80 |8.25

77.59 13 I0 10 1318.92 18.24

102.41 J6 28 49 679.80 J8.2_

110.00 15 23 _1 885.36 7.35

lIO.OO J9 |4 48 5449.40 29.88

OIFFKRIENT|AL (.ORRIE_T_Iq_

TOE -.3225 TRA 4.9506 TC3-R.J_O7 BAU .8932

ROE .3989 RRA -.4078 RC3 .039l FAU .0|7|9

FOE .0488 FRA 2.4079 FC3 -.48|3 8_P _1|86

B/_ .5|30 _RA 4.9674 Be3 2.|6|| F$P -913
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE AUG 3 1970

HEL IOCENTR| C CONIC

RL 151.81 LAL °.(30

RP 1D_._5 LAP 1.36

RC 149.057 GL -6.24

PLANE TOCENTRIC CONIC

C_ 33.891 VHL 5.822

LNGH ATNTH LNCH TIME

80.95 13 40 16

99.05 16 8 36

100.00 15 41 34

100.00 16 50 0

110.00 1_ II

110.00 19 36 24

FLIGHT TIN[ 214.00 ARRIVAL DATE HAR 5 1971

01 STANCE 599.506

LOt. 310.26 VL 26.3]0 GAL 9.73 AZL 91.40 P_A 282.47 SNA 125.77 ECC .26487 INC 1.3977 Vl 29.349

LOP 232.73 VP 37.343 GAP 13.18 AZP 90.S0 TAL 150.10 TAP 72.57 RCA 92.46 APO 159.09 v2 3,1.975

GP 11.98 Z4L 36.49 Z4P 164.93, ET5 48.65 ZAE 120.96 ETE 173.3,6 ZAC 113.01 ETC 259.65 CLP-170.79

CLA -29.61 R4L 274._4 RAO 6568.3 VEL 12.460 PTH 2.25 VHP 8,575 OPA -8.11 RAP 243.07 £CC 1.5578

L-I TINE INJ LAT INJ LONG INJ RT k_ INJ A2'NTH INJ TIM[ PO CST TIM INJ Z LAT INJ 2 LONG

1261.94 16.98 350.27 152.33 114.64 14 I 18 661.9 ?0.16 342.94

783.06 16.99 315.09 152.34 114.62 16 21 39 183.1 L:_.I7 307.77

869.57 13.89 319.96 150.79 116.74 1.5 56 3 269.6 17.36 312.90
650.67 20.14 306.72 153.79 112.57 17 0 51 50.7 23.02 299.11

963.84 4.39 321,45 145.17 I23.93 15 27 43 363.8 8.BI 315.15

5417.19 ]0.51 249.13 157.82 106.81 21 6 41 4817.2 32.43 240.43

DIFFERENTIAL CORR_C T IONS

TOE -.2107 TRA 5.3038 TC3-1 .9632 8AU .8896

ROE .4076 RR4 -.4194 RC3 .0328 FAU .01501

FOE .0917 FRA 2.4205 FC3 -._835 BSP 21423

BOg .4589 _A 5.3204 BE3 l .9635 F$P -870

MID-COURSE E_CUTION ACCURACY ORBIT DETERIqlNATION ACCURACY

SGT 6428,0 SGR 622.7 S63 240.0 ST 1814.S SR 42_.7 SS 612.8

RRT -.7§47 RRF -.7410 RTF .9775 CRT -.4399 CRS .2297 CST -,9748

56e 6458.1 R23 .0004 RI3 -.9776 LSA 1919.5 MSA 405.7 SSA 13.2

$61 6445.2 S6_ 407.5 THA 175.80 ELI 1824.6 EL2 380.2 ALF 173.84

LAUNCH DATE AUG 3 1970 FLIGHT TINE 216.00 ARRIVAL DATE MAR 7 1971

HEL I(X_ENTRIC CONIC

RL 151.81 LAL -.00

RP 108.39 LAP 1.19

RC 151.205 GL -5.24

PLANETC(ENTRIC CONIC

C3 37.295 VHL 6.107
LNO4 A2q,4TH LN_H TIM[

86.02 14 25 43

93.98 15 32 ]0

I[3(3.00 15 5 58

I00.00 17 34 56

110.00 15 2 20

110.00 19 59 4

01 STANCE 604.758

LO.. 310.26 VL 26.302 GAL 10.41 AZL 91.24 H(A 285.66 5NA 125.39 ECC .27344 INC 1.2353 Vl 29.349

LOP 233.92 VP 37.311 GAP 15.82 AZP 90.53 TAL 149.06 TAP 74.72 RCA 91 .25 APO 159.94 V2 34.962

GP 11.59 2AL 35.]0 ZS,P 165.93 ETS 51.54 ZAE IL:_.66 ETE 173.39 ZAC 112.86 ETC 260.06 CLP-171.97

OLA -28.57 RAL 276.01 RA0 65_.5 VEL 12.596 PTN 2.28 VHP 8.953 0PA -8.95 RAP 244.91 ECC 1.6138

L-I TINE INJ LAT |NJ LONG INJ RT A,_ INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

1154.81 15.75 541.80 154.80 114.15 14 44 58 554.8 18.88 334.50
938.53 15.76 325.97 154.8l 114.14 15 48 8 338.3 18.89 318.67

1024.13 8.99 328.82 151.37 118.65 13 23 2 424.1 12.74 322.04

5832.49 22.76 277.83 157.81 109.92 19 12 8 5252.5 25.27 269.92
1035.59 1.65 325.20 146.88 124.13 15 19 35 435.6 6.12 318.96

5393.79 ]0.95 247.44 160.7,_ |05.30 21 24 57 4793.8 32.73 238.67

ORBIT DETERMINATION ACCURACY
ST 1823.4 5R 414.8 SS 611.3

CRT -.3797 CR$ .1839 CST -.9789

LSA 1925.6 HSA 403.3 SSA 12.9
ELI 1810.5 EL2 382.3 ALF 174.84

DIFFERENTIAL CORRECTIONS

TOE -.0960 TRA 5.6788 TC3-1.7694 8AU .8823

ROE .4168 RRA -.4318 RE3 .0271 FAU .01292

FOE .1102 FRA 2.4_N51 FC3 -.2999 gSP 21625

8DE .4277 8RA 5.6952 BE3 1.7696 FSP -8_8

MI0-COURS_E E_ECUTION ACCURACY

S6T (,440.8 S6R 605.7 S63 227.3
RRT -.7449 RRF -.731| RTF .9778

S68 6469.2 _3 -.0001 R13 -.9778

,$G1 6456.7 $62 403.1 THA 175.98

LAUNCH DATE AUG 3 19"70 FLIGHT TIW[ 218.00 ARRIVAL DATE MAR 9 1971

HELIOCENTRIC CONIC CISTANCE 609.897

RL 151.81 LkL -.00 LQ. 510.26 VL 26.274 GAL 11.14 AZL 91.07 HCA 288.85 SNA 125.42 ECC .28277 INC 1.0678 Vl 29.349

RP 108.43 LAP 1 .01 LOP 239,11 VP 37.279 GAP 14.51 4tP 90.35 TAL 148.03 T4P 76.88 RCA 89.95 APO 160.88 V2 34.949

RC 153.345 6L -4.29 GP 11.23 ZAL 34.18 2AP 166.86 ET$ 54.91 ZAE 120.36 ETE 173.81 2AC 112.72 ETC 260.49 CLP-173.14

PLANE TOCENTRJ C CONIC
E3 41.197 VHL 6.419 OLA -27.58 RAL 277.11 RA0 6568.6 VEL 12.750 PTH 2.32 VHP 9.358 OPA -9.75 RAP 246.79 EEC 1.6780

LNO4 AZNTH LNCH TIM[ L-rI TINE |NJ LAT INJ LONG |NJ RT A._ JNJ A214TH INJ TINE PO (;ST TIN INJ'2 LAT INJ 2 LONG

90.00 14 6 50 1256.31 9.48 346.15 154.85 116.81 14 27 46 656.3 13.00 339.25
90.00 16 0 8 887.30 19.73 323.95 159.51 110.71 16 14 56 287.3 22.40 316.28

1130,00 14 46 24 1128.44 5.54 334.64 152.72 119.42 15 5 12 528.4 9.42 328.00

100.00 18 3 16 5778.44 23.97 274.27 161.13 108.42 19 39 34 5178.4 26.26 266.22

110.00 14 54 36 1102.66 -.91 328.70 148.7_ 124.17 13 12 59 502.7 3.58 322.49

110.00 20 11 32 5376.99 31.24

C IFFERIENTIAL CORR[C T IONS

TOE .0227 TRA 6,0780 TC3-| .5801 BAU .8_3
ROE .4263 RRA -.44_ RE3 .0220 FAU .01088

FOE .1653 YRA 2.4552 FE3 -.2286 85P 21797

BOE .4269 BRA 6.0942 BE3 1.5802 FSP -788

246.2'2 163.56 104.64 21 41

NIO-OOURSE EXECUTION ACCURACY

S6T 6448.5 Sc,a 588.6 S_5 215.5

RRT -,73_B _ -.7Z_'_ RTF .978g

6475;'_ _5 -.0005 RI5 -.9782

5(;1 646_.1 _ )97.? THA 176.14

LAUNCH DATE AU(. "3 1970 FLIGqT TIN[ 2_0.00

HELIOCENTRIC CONIC 0|STANC_ 614.906

RL 151 .81 LAL -.00 LOL 310.26 VL £'6.246 GAL 11.93 *ZL 90.89 14_ _92.03 .T_4A 125.24 ECC

RP 108.47 LAP .83 L(_P 242.29 VP 37.248 G_P 15.24 &2P _0._4 TAL 147.03 TAP 79.07 RCA

RC 135.470 GL -3.40 GP 10.9I ZAL 35.15 ZAP 167.71 ETS _8.81 ZAE 120.05 ETE 174.00 7AC

PLANIE TOCENTRIC CONIC
C3 45.682 VHL 6.759 OLA -26.64 RAL 278.13 RAO 6560'7 VEL 12.92_ PTH 2.36 VHP 9.795 OPA

LNCH A2'NTH LNCH TIM[ L-I TIN[" INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 13 42 5 1377.83 5.68 353.06 156.06 117.79 14 5 3

90.00 16 33 4 817.83 Zl ._6 319.49 163.02 109.04 16 46 42

10(9.00 14 32 13 1215.80 2.60 339.46 154.36 119.79 I'4 52 31

100.00 18 25 35 5743.15 24.7J 271 .gO 164.gl 107.38 20 1 18
110.00 14 48 3 1166.23 -3.34 55_.02 150.67 124.04 15 7 29

110.00 20 26 17 5_65.46 31.44 245.38 1_.3_ 104.17 21 55 42

OlFFERI[NTIAL CORRECTIONS NIO-_ EXECUTION ACCURACY

TOE .1464 TRA 6.5041 TC3-1.3960 BAU .85_7 S6T 6451.8 _ _71._ $63 204,5

ROE .4360 RRA -.4587 RE3 .0175 FAU .00888 RRT o.7275 R_F -,7142 RTF .9787

FOE .1976 FRA 2.4783 FC3 -.1682 BSP 21_0 $6_ 6477.0 1_5 -.{_07 RI3 -.9787

BOE .4599 8RA 6.5203 BE3 1.396I FSP -748 S_1 6465.2 SG2 391.1 THA 176.30

4777.0 32.93 237.40

ORBIT O_T£RNIN_TION ACCURACY

ST 1837.3 5R 403.6 SS 611.6

CRT -.3226 CR$ .1429 CST -.9827

LSA 1937.7 MSA 398.1 SSA 12.6

ELI 1842.3 EL2 381.0 ALF 175.77

ARRIVAL DATE MAR 11 1971

.29294 INC .8941 VJ 29.349

88.55 APO 161.93 V2 34.937

112.60 ETE 260.92 CLP-174.31

-10.49 RAP 248.69 ECC 1.7518

PO CST TIN INJ 2 LAT INJ 2 LONG
777.8 9.36 346.31

217.8 23.77 311.65

615.8 6.54 332.90

5143.1 26.85 263.76

566.2 1.15 323.81

4765,5 33.06 236.53

ORBIT 0ETERNIN_TION ACCURACY

ST 1855.5 SR 391.9 $S 613.4

CRT -.2691CRS .1060 CST -.9860

LSA 1954.5 MSA 390.7 55A 12.3

ELI 1858.7 EL2 376.8 ALF 176.61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH GATE AUG 4 1970 FLIGHT TIN[ 70.00 ARRIVAL GATE OCT t3 |970

HEL IO(_ENTRI C CONIC

RL 151.78 LAL .00

RP 108.67 LAP -3.27

R(_ 55.801 GL -7.04

PLANE TC_ENTRI C CONIC

C3 J27.059 VHL 11.27Z
LNO4 A_'NTH LNCH TINE

9O .(30 11 10 29

9O,00 13 29 19

100.00 11 tiff 17

10(3.00 15 27 13

110.00 12 6 45
110.00 17 32 14

Ol STANCE 143.687

LO. 311.21 VL 19.193 GAL 10.57 AZL 94.Z0 NCA 51.11 SMA 96.14 ECC .59775 INC 4.1973 Vl 29.353

LOP 2.25 VP 32.591 GAP -36.04 AZP 92.64 TAL 172.70 TAP 223.8| RCA 38.67 APO 153.61 V2 34.872

GP -4.A9 ZAL 70.51 2AP 24.68 ET5 167.96 ZAE 1§2.00 ETE 169.97 ZAC 90.90 ETC 256.11 CLP 24.29

0LA -27.21 RAL 237.09 RA0 6570.3 VEL 15.760 PTH 2.80 VHP 20.900 OPA -11.95 RAP 2133.77 ECC 3.0911

L-I TIN[ INJ LAT INJ LONG _NJ RT AS_ INJ AZMTH INJ TII,_ PO CST TIN INJ 2 LAT INJ 2 LONG

1558.44 -.12 3.16 129,90 118.32 11 36 28 958.4 3.67 356.53

1105.31 13.97 337.34 136.98 114.88 13 47 44 505.3 17.21 330.16

1413.72 -4.11 350.33 127.69 119.64 12 18 51 813.7 -.13 343.80

725.26 18.12 311.54 138.95 114,19 15 39 18 125.3 21.23 303.93

1377.69 -11.27 343.26 123.33 122.49 12 29 43 777.7 -6.90 336.88

§622.10 25,77 263.16 142.38 113.28 19 5 56 5022.1 28.69 255.20
0 IF'FER1ENT IAL CORRECTIONS

TOE .290 TRA-I.3255 TC3 -.1076 BAU .1853

ROE -.8749 RRA -.1067 RC3 ,0178 FAU .01427

FOE -.19O9 FRA .5616 FC3 -.0972 85P L_51

BoE .9224 8RA 1.3_98 BE3 ,1091 FSP -71

NI0-OCX_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 809.2 _JR 450.6 SG3 34.6 ST 271.6 SR 445,1 SS 247.2

RRT-.0811 I_F ,0821 RTF -.6304 CRT o.5121 ORS -.6794 CST .9752

SC_ 926,3 _3 -,0083 R13 ,6311 LSA 517,2 NSA 255.4 SSA 13,9

$61 810.4 SG2 A48.3 THA 176.27 ELI 472.9 EL2 219.6 ALF |12.44

LAUNCH GATE AUG 4 1970 FLI_T TINE 72.D0 ARRIVAL GATE OCT 15 1970

HEL IC(ENTRZC CONIC

RL 151 .78 LAL ,00

RP 108.64 LAP -3.21

RC 53.989 GL -7.23
PLANE TOCEN TR I C CONIC

C3 114,015 VHL. 10.678
LNO4 A2'NTH LNCH TIME

9O.O0 11 28 2

90.00 13 19 43
IOO.O0 12 7 14
I0(3.00 15 23 13

IlO.O0 12 15 15

110.00 17 31 42

Ol FFER1ENT IAL CORRECTIONS

TOE .2852 TRA-1.3177 TC3 -.1117 BAU .1726

ROE -.8396 RRA -.0201 RC3 .0186 FAU ,01457

FOE -.1939 FRA .5614 FC3 -.1107 BSP 2184

BoE .8867 BRA 1.3207 8C3 .1132 FSP -79

Ol STANCE 1.49.839
LO.. 311.21 VL. 19.793 GAL 10.15 AZL 93.95 _ 54.28 SMA 97.80 ECC .37119 ZNC 3.9541 VI 29.353

LOP 5.43 VP 32.959 GAP -34.32 AZP 92.31 TAL 172.18 TAP 226.46 RCA 41.94 APO 133.67 V2 34,883

GP -4.65 ZAL 69.57 2AP 23.19 ET$ 166.80 ZAE 153.14 ETE 169.83 ZAE 91.08 ETC 256.19 CLP 22.75

OLA -27.60 RAL 2_.08 RAO 65?0.2 VEL 15.341 PTH 2.75 VHP 20.007 OPA -12.74 RAP 205.24 ECC 2.8764

L-I TINE INJ L_T INJ LONG INJ RT A,_ INJ A2_4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1492.13 2.02 359.47 130.33 118.25 11 52 55 892.1 5.78 352.81

1128,47 13,30 338,71 136,03 115,23 13 38 32 528.5 16260 331,58

1363.45 -2.48 347.67 127.83 119.80 12 30 O 765.4 1.51 341.15
730.39 17,98 311,65 138.28 114,29 15 35 23 130.4 21.10 304.26

1340.29 -9.89 341.23 123.29 122.89 12 37 35 740.3 -5.49 334.91

5616.35 25.92 262.79 142.04 Jl3,lO 19 5 18 5016.3 28.82 254.80
MIO-CCURSE EXECUTION ACCURAC_ ORBIT 0ETERNINATION ACCURAC'r

SGT 846.7 SGR 455.6 SG3 37.7 ST 284,2 SR 450,8 55 256.5

RRT -.0906 RRF .0918 RTF -.6504 CRT -.5076 CR5 -.6745 CST .9756

$66 961,5 R23 -,0093 R13 ,6512 LSA 528,4 MSA 265,4 SSA 14.1

SGJ 848.1 $62 453,0 THA 176.09 ELI 481.0 EL2 229.5 ALF 113.36

LAUNCH 0ATE AUG 4 1970 FLIGHT TINE 74.00 ARRIVAL GATE OCT 17 1970

HEL IO(JENTRI C CONIC

RL J51.78 LAL .00

RP 108.60 LAP -3.14

RC 52.249 GL -7.41

PLANE TCX_ENTRIC CONIC

C3 102,349 VHL 10.]]7

LNO4 A_'NTH LNCH TIME

90.00 II 48 19

90.00 13 6 51

I00.00 12 18 58

10(3.00 15 18 53

110.00 12 23 15

110.00 17 31 6

GIFFER_NTIAL CORR[C TIONS

TOE .2789 TRA-I .3095

ROE -.8048 RRA -.0742

FOE -.1968 FRA .6016

8CE .8517 8RA 1.3116

G/STANCE 156.065

LC¢ 311.21 VL Z0.352 GAL 9.72 AZL 93.73 H(A 57.46 SNA 99.45 ECC .54552 INC 3.7294 VI 29.353

LOP 8.62 VP 33.309 GAP -32.68 AZP 9_.01 TAL 171.69 TAP 229.15 RCA 45.20 APO 153.70 VZ 3A.894
GP -4.82 7AL 68.70 ZAP 21.73 ETS 165,45 ZAE 154.43 ETE 169.72 ZAC 91.24 ETC 256.29 CLP 21.21

CLA -27.96 RAL 239.01 RAO 6570.0 VEL 14.956 PTH 2.70 VHP 19.147 0PA -13.55 RAP Z06.72 ECC 2.6844

L-I TIME INJ LAT INJ LCNG INJ RT AS_ INJ A2_4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1415.43 4.48 355.17 130.80 117.99 12 11 55 815.4 8.19 348.46

1160.30 12.37 340.58 134.83 115.67 13 26 11 560.3 15.73 333.51

1316.32 -.81 344.98 127.87 119.88 12 40 55 716.3 3.17 338.45

734,65 17,86 311.91 137,48 I14_38 15 31 8 134.6 21.00 504,53

1302.86 -8.50 339.23 123.14 123.23 12 44 58 702.9 -4.07 332.94

5608.91 26.12 262.30 141.37 112.87 19 4 34 5008.9 28.99 254.29

MIO-COLMSE EXECUTION ACCI._RACY OROIT DETERMINATION ACCURAC_

TC3 -,1149 8AU .1595 $6T 885,5 SGR 459.9 563 41,1 ST 297.4 SR 456.0 SS 266.1

RC3 .0193 FAU .01491 RRT -.1010 RRF .1026 RTF -.6698 CRT -.5044 CRS -.6700 CST .9762
FC3 -.126! BSP 2329 ,$GB 997.8 R_3 -.0105 R13 .6706 LSA 539.7 MSA 275.1 SSA 14.3

9C3 .1166 FSP -88 SG1 887.1 $62 456.7 THA 175.91 ELI 488.9 EL2 239.5 ALF 114.44

FLIGHT TIME 76.00 ARRIVAL _ATE OCT 19 1970LAUNCH GATE AUG 4 1970

H_LIOCENTRIC CONIC

RL J51.78 LAL .00

RP 108.57 LAP -3.07

RC 50.589 GL -7.58

PLANETOC_NTRIC CONIC

C3 91.906 VHL 9.587

LNO4 ATNTH LNCH TIME
9O.00 12 21 20

90.00 12 40 41

100.00 12 3O 28

10(3.00 15 14 15

110.00 12 30 45

110,00 17 30 27

OIFFERENTIAL CCRRECTICINS

TOE .2736 TRA-I._OO8 TC3 -.1172 BAU .1461

ROE -.7703 RRA -.0591RC3 .0198 FAU .01328

FOE -.1999 FRA .6221FC3 -.1440 BSP 2481

8OE .8174 8RA 1.:_E_1 8C3 .1189 FSP -98

01STANCE 162.360

LOL 311.21 VL 20.872 GAL 9.28 AZL 93.52 HC_ 60.63 S_AA 101.07 ECC .52079 INC 3.5199 Vl 29.353

LOP 11.80 VP 33.642 GAP -31.13 AFP 91.73 TAL 171.24 TAP 231.87 RCA 48.43 APO 153.71 V2 34.905

GP -5.01 ZAL 67.90 ZAP 20._0 ET5 t63.90 ZAE 155.89 ETE 169.64 ZAC 91.38 ETC 256.40 CLP 19.69

OLA -28.30 RAL 239.87 RAO 6369.8 VEL 14.603 PTH 2.65 VHP 18.320 0PA -14.37 RAP 208.22 ECC 2.5125

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1295.99 8.25 348.42 131,83 117,18 12 42 56 696.0 11,84 341,57
1233.27 10.19 344.83 132,82 116,56 13 1 14 633.3 13.67 337.88

1266.43 .88 342.24 127.81 119.88 12 51 34 666.4 4.85 335.70
738.05 17.76 312.12 136.54 114.45 15 26 33 138.1 20.91 304.74

1265.55 -7.10 337.24 1L:_'4.88 123.53 12 51 50 665.5 -2.65 330.99

5599.74 26.36 261.70 140.57 112.39 19 3 47 4999.7 29.19 253.65

MIO-COUR,_E £XECUTICN ACCURACY ORBIT OETERN|NATZON ACCURACY

$6T 925.6 $6R 463.7 $63 44.8 ST 311.4 SR 460.5 55 275.9

RRT -.1127 RRF .1147 RTF -.6883 CRT -.5028 ERS -.6660 CST .9771
S_ 1035.3 R23 -.0118 R13 .6892 LSA 551.4 NSA 284.4 SSA 14.5

$61 927.6 $62 459.7 THA 175,71 EL1 496.8 EL2 249.5 ALF 115.70
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197OJ

LAUNCH OATE AUG 4 1970 FLIGHT TIN[ 78.00 ARRIVAL OAT[ OCT 2I 1970

H[LIOCENTRZC CONIC 0|STANC[ 168.719

RL 151 .78 LAL .00 LEe 311.11 VL Z! .357 GAL 8.85 AZL 93.31 HCA 63.8| ,_¢A I02.67 ECC .49704 INC 5.3230 Vl 19.355

RP 108.55 LAP -2.98 LOP 14.99 VP 33.957 GAP -29.64 AZP 91.47 TAL 170.82 TAP 234.63 k "A 51.64 APO 153.71 V2 34.917

RE 49.017 GL -7.74 GP -5.21 ZAL 67.17 ZAP 18.89 ETS 162.08 ZAE |§7.52 ETE 169.63 ZAC 91.50 ETC 256.52 CLP 18.18

PLANETOCENTRIC CONIC

C3 82.531 VHL 9.086 OLA -28.60 RAL 240.66 RA0 6569.6 VEL |4.179 PTH Z.60 VHP J7._24 OPA -15.Z0 RAP 209.72 ECC 2.3586

LNCH AZNTH LNCH TIN_ L-I TIM[ INJ LAT INJ LONG INJ RT ASC. JNJ A2'NTH INJ TII4[ PO CST TIN INJ 2 LAT INJ 2 LONG

85.84 11 59 17 1353.59 10.04 353.56 131.68 1J6.91 12 21 50 753.6 I3.fl8 346.65

94.16 13 9 1 1127.70 10.06 337.03 131.68 116.91 13 27 49 517.7 J3.59 330.11

1130.00 12 41 41 1215.93 2.59 339.47 157.64 119.79 13 I 56 615.9 6.54 332.90

IOO.OO 15 9 J8 740.39 17.69 3|2.Z7 135.46 114.50 15 21 39 J40,6 _.85 304.90
110.OO 12 37 40 1228.53 -5.71 335.29 122.50 123.76 12 58 9 628.5 -1.13 329.06

110.00 17 29 48 5588.79 26._5 260.97 139.64 112.25 19 2 57 4988.8 29.42 252.89
01FFERENTIAL CORRECTIONS NI0-COUQSIE EXECUTION ACCURACY CRSI T 0ETERt41NATION ACCURACY

TOE .2689 TRA-I.2918 TC3 -.|182 8AU .|323 5GT 967.4 5GR 466.8 SG3 48.8 ST 326.0 SR 464.4 5S 286.0
ROE -.7363 RRA -.0447 RE3 .0199 FAU .01570 RRT -.125_RRF .1281 RTF -.7062 CRT -.5023 CRS -.6625 CST .9780

FOE -.2031 FRA .6432 FC3 -.1646 85P 2632 S_ 1074.1R_3 -.0134 R13 .7072 LSA 563.4 MSA 293.4 SSA 14.8
8OE .78_8 BRA 1.2926 6C3 .1199 FSP -109 SGI 969.7 5G2 462.0 THA 175.51 ELI 504.6 EL2 259.4 ALF 117.14

LAUNCH OAT£ AUG 4 1970 FL|C, HT TINE 80.00 ARRIVAL OATE OCT 23 1970

t'_LIOCENTRIC CONIC

RL 151.78 LAL .00

RP 108.49 LAP -2.89

RC 47.341 GL -7.BB

PLANETOCENTRZC CONIC
C3 74.168 VHL 8.612

LNCH A2'NTH LNO,,I TINE

84.16 11 48 23

95.84 13 25 36

100.00 12 32 33

IOO.OO 13 4 7

110.00 12 43 58

110.[30 17 29 11

OISTAN_.E 175.136

LCL 311.21 VL 21.809 GAL 8.42 AZL 93.14 PICA 67.00 SMA 104.25 £CC .47426 INC 3.1365 Vl 29.353
LOP 16.18 VP _1.255 GAP -_.L_Z AZP 9|.23 TAL 170.44 TAP 237.44 RCA 54.81 APO 155.69 V2 34.929

GP -5.43 ZAL 66.52 ZAP 17.52 ETS 159.92 ZAE 159.31 ETE 169.69 ZAC 91.60 ETC 256.65 CLP 16.68

OLA -28.86 RAL _41.37 RAO 6569.4 VEL 13.983 PTH 2.55 VHP 16.758 0PA -16.05 RAP 211.24 ECC 2.2206

L-] T|NE ]NJ LAT INJ LONG INJ RT AS(. INJ A2'NTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

1373.27 10.89 355.45 130.91 116.89 12 11 17 773.3 14.42 348.50

1058.71 10.91 332.40 130.92 116.89 13 43 14 458.7 14.43 325.46

1165.06 4.31 336.67 127.35 119.61 13 11 58 565.1 8.22 330.06
742.15 17.64 312.37 134,27 114.53 15 16 29 142.2 20.81 305.00

1192.03 -4.32 333.37 122.01 123.94 13 3 50 592.0 .16 327.16

5575,98 26.98 260.12 118.58 111.84 19 2 7 4976.0 29.69 251.99

ORBIT 0ETERNINATION ACCURACY
ST 341.4 SR 447.7 SS 296.5

CRT -.5036 CRS -.6595 CST .9792

LSA 576.1 HSA 3OI.7 55A 14.9
ELI 511.7 EL2 269.0 ALF 118.78

OIFFERENTIAL CORRECTIONS

TOE .2651 TRA-I.28_ TC3 -.1177 BAU .I183

ROE -.7028 RRA -.0310 RC3 .0196 FAU ,D1616

FOE -.2065 FRA .6649 FC3 -_1886 8SP 2792
6CE .7512 BRA 1.2826 8(3 .1193 FSP -120

NIO-COURSE EXECUTION ACCURACY

SGT 1010.5 SGR 469.4 5G3 53.2

RRT -.1399 RRF .1431 RTF -.7235

•_ 1114.2 _3 -.0151 R13 .7246
SC,I 1013.2 SG2 463.5 THA 175.29

LAUNCH 0ATE AUG 4 1970 FLIGHT TIME 82.00 ARRIVAL CATE OCT 15 1970

HELIOCENTRIC CONIC

RL 151.78 LAL .00 LOL 311.21 VL

RP 108.45 LAP -2.78 LOP 21.37VP

RC 46.171 GL -8.00 GP -5.68 ZAL

PLAI_,TOCENTRIC CONIC

C3 66.652 VHL 8.164

LNCH AZNTH LNCH TIN[[

83.02 11 41 43

96.98 13 37 Z2
IO0.O0 13 2 58

I00.00 14 58 48

II0.O0 12 49 36

110.00 17 28 39

OIFFERENTIAL CORRECTIONS

TOE .2618 TRA-|.272Z TC3 -.1|54 6AU .1042

ROE -.6101 RRA -.0179 RC3 .0187 FAU .01667

FOE -.2100 FRA .6873 FC3 -.2165 8SP 2955

BOE .7194 BRA 1.2723 8C3 .1169 FSP -1_3

CISTANC[ 181.607

21.230 GAL 7.99 AZL 91.96 PiCA 70.18 SI4A 105.79 ECC .45249 INC 2.9584 vi 19.353

34.537 GAP -26.87 AZP 91,00 TAL 170.10 TAP 240.28 RCA 57.92 APO 133.65 VZ 34.942

65.93 ZAP 16.18 ETS 157.36 ZAE 161.27 [T[ 169.87 ZAC 91.67 ETC 256.80 CLP 15.17

DLA -29.10 RAL 242.01RAO 6569.3 VEL 13.712 PTH 2.51VHP 16.019 0PA -16,9! RAP 212,76 ECC 2.0969

L-I TIN[ INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TINE PC) CST TIN INJ 2 LA T INJ 2 LONG

1377.75 11.75 336._ 1_.03 116.81 12 4 40 777.7 15.26 349.24

1003.76 11.77 328.80 130.04 116.80 13 54 5 403.8 15.27 321.82

1114.24 6.01 333.86 126.93 119.34 13 21 32 514.2 9.88 327.20

742._O 17.63 312.39 132.95 114.53 15 11 10 142.5 20.80 305.03

1156.32 -2.96 331.50 121.40 124.07 13 B 52 556.3 1.53 325.29

5561.23 27.35 259.13 137.39 111.36 19 1 _ 4961.2 29.99 250.94

MID-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.SC,T 1055.1 _ 471.5 _G3 58.0 ST 357.4 _R 470.3 S5 307.2

RRT -.1358 _ .1591_ RTF -.7399 CRT -.5063 CRS -.6571 CST .9805

SG8 1133.6 1_3 -.0170 RI3 .7411 LSA 589.4 HSA 309.3 SSA 15.1

5G1 1058,3 5(,2 464.3 THA 175.07 ELI 521.1 EL2 278.2 ALF 120.62

LAUNCH OATE AUG 4 1970 FLIGHT Till[ 84.00 ARRIVAL OATE OCT 27 1970

HELIOCENTRIC CONIC

RL 151.78 LAL .00 LCL 311.21 VL

RP IO8.42 LAP -2.67 LOP 24.56 VP

RC 44.918 GL -8.10 GP -5.94 ZAL

PLANETO(ENTRIC CONIC

C3 59.913 _ 7.740

LNCH A2'NTH LNCH TINE
81.18 11 37 19

97.82 13 46 14

IO0.1:X) 13 12 43

100.00 14 53 31

110.00 12 54 28

II0.00 17 28 16

DIFFERENTIAL CORRIECTICNS

TO£ .2595 TRA-I.2613 TO3 -.1107 BAU .0897

ROE -.6_80 RRA -.0033 RC3 .0170 FAU .01724
FOE -.2139 FRA .7105 FC3 -.2491 8SP 3126

8OE .6888 ORA 1.2613 8C3 .1120 FSP -148

DISTANCE IM.121

22.621 GAL 7.57 AZL 9"4.79 _ 73.37 SMA 107.29 ECC .43172 INC 2,7873 Vl 29.353

34.803 GAP -25.57 AZP 90.80 TAL 169.80 TAP 243.17 RCA 60.97 APO 153.61 V2 34.954

65.42 ZAP 14.89 ETS 154,27 ZAE 163.41 ETE 170,23 ZAC 91.71 ETC 256.95 CLP 13.67

OLA "29.29 RAL 242°57 RAO 6369°| VEL 13.464 PTH 2.46 VHP 15.308 OPA -17.79 RAP 214.29 ECC 1.9860

L-I TIME INJ LAT INJ _ INJ RT AS( |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
137_.36 12.62 336.34 129.03 116.65 12 0 12 775.4 16.09 349.32

956.72 12.63 325.77 129.04 116.65 14 £ 11 356.7 16.11 3|8.75

1064.18 7.67 331.07 126.315 118.98 13 210 27 464.2 11.48 324.35

741.13 17.67 312.31 131.34 114,51 15 5 52 141.1 20.83 304.94

1121.69 -1.64 329.69 120.66 124.15 13 13 9 521.7 Z.85 313.48

5944.43 17.76 258.00 136.09 110.80 19 0 40 4944.4 30.33 249.75

MIO-C.(XJRSIE EXECUTION ACCURACY OROIT OETERNINATION ACCURACY

.%T 1101.0 _ 473.0 SG3 63.3 ST 374.2 S,R 472.3 SS 318.3
RRT -.1736 RRF .1785 RTF -.7556 CRT -.5108 CRS -.6556 CST .9810

5G8 1198.4 R23 -.0193 R13 .7369 LSA 603.6 MSA 316.0 SSA 15.3

.f_T_J1104.8 5G2 464._ THA 174.82 ELI 530.0 EL2 186.7 ALF 122.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE AUG 4 1970 FLIGHT TINE _6.00 ARRIVAL CATE OCT Z9 1970

HIEL IOCENTR| C CONIC

RL 151,78 LAL .00

RP 108.38 LAP -Z,55

RC 43,79(] GL -8.17

PLANE TOCENTR| C CONIC

C3 33.870 VHL 7.540

LN(..H ATNTH LNCH TII4E

81.38 11 34 31

98.42 13 32 53

100.00 13 Zl Z8

100.0(3 14 48 38

110.(30 IZ 38 29

II0.00 17 28 5

D |IrFERIENT IAL CORRECTIONS
TOE .2576 TRA-| .2499

ROE -.6067 RRA ,(X368

FOE -.2179 FRA .7348

BOE .6592 BRA 1 .Z_i_30

C | STANCE 194.69J

LOL 511.Z1 VL 22,986 GAL 7.16 AZL 92,6Z NC.A 76.56 SNA 108.75 ECC .41194 IN(: 2.6213 Vl 29.353

LOP 27.76 V.P 33,054 GAP -24,35 A2'P g0.61 TAL 169.55 TAP 246.11 RCA 65.95 APO 133.53 V2 34.967

GP -6,24 7AL 64,99 ZAP 13,65 ETS 150,52 ZAE 163.70 ETE 170,90 7AC 91,77. ETC ?.57,12 CLP 12,17

CLA -29,44 RAL 243.05 RAO 6568,9 VEL 13.237 PTH Z.42 VHP 14.622 0PA -18.69 RAP 215.82 ECC !.8866

L-1 TIN[ IN| LAT |NJ LONG |NJ RT ASC |NJ A214TH IN| TINE PO C$T TIM IN| 2 LAT IN| 2 LONG

1362.43 13.47 355.97 127.92 116.43 1| 57 13 762.4 16.91 348.91

915.46 13.49 323.16 127.92 116.42 14 B 9 515.5 16.93 316.O9

1016.11 9.25 328.37 125,67 118.55 13 38 24 416.1 12.99 321.38
757.01 17.79 3|2.06 130,05 114.43 15 0 55 151.0 20.94 504.68

108,8.48 -.37 327.96 119.80 124.18 15 16 38 488.5 4.12 321.75

5525.44 28.21 256.71 134.68 110.16 19 0 11 4925.4 -30.69 248.39
NI0-COUR_E Ir_ECUTION ACCURACY ORBIT 0ETERt4INATION ACCURACY

TC3 -.1035 BAU .0753 SGT 1148.4 _ 474.2 SG5 69.1 ,ST 391.7 SR 473.7 55 329.7

RC3 .0144 FAU .01786 RRT -,1933 RRIr .1994 RIT" -,770"6 CRT -.5166 CRS -.6544 (:ST .9855

FC3 -.2871 BSP 3299 SC,,B 1242.5 1_3 -.0218 R13 .7720 LSA 618.7 MSA 321.7 SS_ 15.5

BC3 .I045 Irsp -164 561 1152.8 _ 463.5 THA 114.55 ELI 539.5 ELZ 294.4 ALl r 124.85

LAUNCH DATE AUG 4 1970 FLIGHT TINE 68,00 ARRIVAL CATE OCT 31 1970

HELIOCENTRIC CONIC DISTANCE 201.294
RL 151 .78 LAL .00 LOL 311.21 VL 23.325 GAL 6.75 AZI. 92.46 HC_ 79.75 S_4A 110.17 ECC .59315 IN(: 2.4601

RP 108.34 LAP -2.42 LOP 30.95 VP 35.29(} GAP -23.13 A2_ 90.44 TAL 169.35 TAP 249.10 RCA 66.85 APO 153.48

RC 4,2.797 GL -8.21 GP -6.56 1AL (4.62 ZAP 12.fl0 ETS |45.93 ZAE 168.|5 rTr 172.0_ ZAC 91.69 ETC 257.30
PLAN[ TOCENTR| C CONIC

C3 46.453 VHL 6.961 DLA -29.55 RAt. 243.45 RAO 6568.8 VEL |3.03| PTH 2.38 VHP 13.96| OPA -|9.60 RAP 217.34 [CC 1,7974
LNCH ATMTH LNCH TIME L-I TXNE IN| LAT ZNJ LONG |NJ RT A_ IN| A214TH IN| T|NE I=_ C|T T|N |NJ 2 LAT _NJ 2 LONG

81.19 11 33 2 1345.96 14.31 335.18 |26.69 1|6.13 l| 55 28 746.0 17.71 348.06

98.81 13 57 55 879.21 14.33 320.90 126.69 J16.12 14 12 14 279.2 17.72 313.78

100.00 13 28 33 972,10 10.67 325.87 124,78 1|8.09 13 44 46 372.1 14.34 319.01

|DO,DO 14 44 45 728.30 18.03 311.52 128.51 114.25 14 56 5"_ 128.3 21.16 304.12

II0,00 13 1 38 1057.10 .83 326.32 118.82 124.17 13 19 13 457.1 5.31 320.10

II0.00 17 28 13 5504.11 28.70 255.24 133.J5 109.42 18 59 57 4904.1 31.07 246.84

ORBIT OETERI4INATION ACCURAC_
ST 409.8 SR 474.5 SS 34J .6

CRT -.5244 CRS -.6543 CST .9852

LSA 634.9 NSA 326.2 SSA 15.7

ELI 549.9 EL2 301.1 ALF 127.17

01FFER1E'NTIAL CORRECTIONS NI0-C(X_SE EXECUTION ACCURAO'

TOE .2564 TRA-I .2376 TC3 o.0931 BAU .OE07 .%7 1196,9 S_R 475.0 $63 75.3

ROE -.5764 RRA .0185 RC3 ,0107 FAU .01856 _T -.2155 RRF ,2228 RTF -,7847

FOE -.2222 FRA .7600 FC3 -.3317 BSP 3480 SC_ 1287.7 RZ3 -,0247 R13 .7863

8DE .6308 8RA 1.2577 8C3 .0937 F.T_° -182 SGI 1202.0 6G2 461.8 THA 174.26

Vl 29.353

v2 34.980

CLP 10.66

LAUNCH OAT£ AUG 4 1970 FLIGHT TIN[ 90.00 ARRIVAL CATE NOV Z 1970

HELIOCENTRIC CONIC CISTANCE 2137.931

RL 151 .78 LAL .00 LCt. 311.21 VL 23.640 GAL 6.36 AZL 92.30 NCA 82.94 ,T,NA 111.54 ECC .37535 INC 2.3017

RP lOB .29 LAP -Z.Z8 LOP 34.15 VP 35.512 GAP -21.99 AZP 90.28 TAL 169.19 TAP 252.13 RCA 69.67 APO 153.40

RC 41.950 GL -8.ZZ GP -6.92 7AL 64.34 ZAP 11.45 ITS 140.33 tA[ 170.75 ETE 174,30 ZAC 91.63 ETC 257.49

PLANE TOCENTRIC CONIC

C3 43.597 VHL 6.603 CLA -29.60 RAL 243.78 RAO 6568.7 V[L 12.844 PTH 2.54 VHP 13,324 0PA -_.54 RAP 218.86

LNCH TIME L-I TINE IN| LAT IN| LONG IN| RT ASC IN| ATNTH ZNJ T1i_ PO CST TIM IN| 2 LAT

Vl 29.353

V2 34.993

CLP 9.t4

ECC 1.7175

LN(.H AZNTH IN| 2 LONG

80.98 11 32 46 1324.52 15.13 354.00 125.35 115.75 11 54 50 724.5 18.47 346.83

99.02 14 0 28 847.65 15.14 318.96 125.35 115.74 14 14 35 247.6 IH.48 311,80

160.00 13 33 4 935.28 11.84 323.77 123.65 117.65 13 48 39 335.3 15.45 316.84

100.00 14 42 50 712.12 18.48 310.53 126.97 115.92 14 54 42 112.1 21.56 503.09

110.O0 13 3 41 1027.94 1.94 324.B0 117.69 124.13 13 20 49 427.9 6.41 318.56

110.00 17 28 43 5480.25 29.25 253.59 131.53 108.57 |9 0 5 4880.3 31.48 745.11

DIFFERI[NT|AL CORRI[CTIONS N|0-CJ_UR,_ E_ECUTION ACCURACY ORBIT 0ETER_/kL4TION ACCURAC_

TCE .2557 7RA-1._247 TC3 -.0788 8AU ,04_O SGT 1246.8 SC_ 475.6 S_3 82,5 ST 428.6 ,_R 474.7 55 353_8

ROE -.5469 ERA .0298 RC3 ,0054 FAU .01934 RRT -.2402 R_ r .2490 RTF -.7982 CRT -.5337 CRS -.6546 CST .9869

FOE -.2267 FRA .7667 FC3 -.3841 85.° 3664 _ 1334.2 R_3 -,0279 RI3 .7999 LSA 652.2 NSA 329.5 SSA 15.9
BOE .603_ 8RA 1 ._2_0 803 .0790 FSP -201 _GJ 1252,6 SC_2 459.4 THA 175.95 ELI 561 .3 EL2 306.5 ALF 129.57

LAUNCH 0ATE AUG 4 1970 FLIGHT TINE 92.00 ARRIVAL DATE NOV 4 1970

h_ELIOCENTRIC CONIC

RL 151,78 LAL .O0
RP 108.23 LAP -2.14

RC 41,257 GL -8,18

PLANETOCKNTRIC CONIC

C3 39.247 VHL 6.265

LP4CPI A_NTH LN_H TIN[

B0.99 11 33 46
99.01 14 1 25

1130.00 13 34 0

I(30.00 14 43 52
110.00 13 4 39

110.00 17 29 43

Ol STANCE 214.598

LOL 311.81 VL 23.933 GAL. 5.g_ AZL. 92.13 PICA 86.14 5NA 112.86 FCC .35851 INC 2.1454 VI 29.353

LOP 37.35 VP 35.721 GAP -20.88 AZP gO.J4 TAL 169.O8 TAP 255.22 RCA 72.40 APO 153.32 V2 35.007

GP -7.31 7AL 64.12 ZAP 10.54 [TS 133.49 ?AI[ 173.39 ETF 178.87 ZAC 91.51 ETC 257.69 CLP 7.61

OLA -29.60 R4L 244.03 RA0 _5_.5 ,VI[L 12.673 PTH 2.30 VHP 12.711 0PA -ZI .50 RAP 220.37 ECC 1.6459

L-! T|NE IN| LAT |NJ _ IN| RTAS_ IN| AZNTH IN| TIME PO CST TIM |NJ 2 LAT JNJ 2 LONG
1297,92 15.91 352.42 1Z3.90 115,50 11 55 24 697.9 19.18 345.18

821.20 15.92 317.40 1Z5.91 115,29 14 15 6 221.2 19.21_ 310.16

908.92 12.67 32"Z.25 lZ'Z.Z5 |17.30 13 49 9 308.9 16,_3 315.27

685.43 19.21 308.89 1_5.47 113.35 14 55 18 85.4 22.21 301.37

1001.46 2.95 525.42 1|6.44 124.07 J3 21 20 401.5 7.41 317.16

5453.69 29.79 251.72 I_3.BO I07_0 19 0 37 4853.7 31.90 243.15

NID-COUI_J_ EI_OURION ACCURAC_ ORBIT OETERNINATION ACCURACY

SGT 1297.$ I1_ 476.1S_3 g0,3 ST 447.9 SR 474.4 SS 366.2

RRT -.2678 RRF .2783 RTF -.8110 CRT -.5445 CR$ -.6555 CST .9887

|MI.9 RZ3 -.0316 RI3 .8129 LSA 670.5 MSA 331.6 SSA 16.1

SGI |304.4 SG2 4_5.2 THA |75.60 ELI 573.7 EL2 310.6 ALF 131.99

DIFFERENTIAL CORRECTIONS

TOE .2554 TRA-J._II0 TC3 -.0_03 _ .0516

ROE -.5185 RRA .0409 RC3 -.0017 rl4J .02021

FOE -.2314 FRA .8148 FC3 -,4457 BSP _48

BOE .5780 BRA 1._117 BC3 ,0_03 FSP -Lw'Z5

8_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH OATE AUG 4 1970

HELIOCENTRIC CONIC

RL 151 .78 LAL .00

RP 108.Zl LAP -1.99

RC 40.727 GL -8_9
PLANE TO(ENTRIC CONIC

C3 35.351 VHL 5.9,16

LN_ AZt4TH LI_H TildE

81.Z2 11 36 15

98.78 14 0 17

IOO.OO 13 30 59
I(30.00 14 48 13

110.00 13 4 25

110.00 17 31 18

FLIGHT TIN[ 94.00 ARRIVAL DATE NOV 6 197Q

DISTANCE ZZ1.291

LOt. 311.Zl VL 24.2'05 GAL 5.61 AZL 91.99 I'_A 89.34 5t4A 114.13 ECC ,34261 INC 1 .9901 Vl 29.353

LCP 40.55 VP 35.917 GAP -19.8Z AlP 90,0Z TAL 169.0Z TAP ?.58.36 RCA 75.03 APO 153.Z3 vZ 35.0Z0

GP -7.75 7AL 63.99 ZAP 9.83 ETS IZ5.30 ZAE 176.03 ETE 190.80 ?AC 91 .34 ETC Z57.89 CLP 6.07

DLA -29.54 RAL Z44.19 RAO 6568.4 VEL 11.519 PTH 2.17 VHP 11.111 DPA -ZZ.48 RAP ZZI.87 ECC 1.5818

L-I TINE |NJ LAT IN] LCNG IN] RT ASC IN] AZNTH IN] TIE PO CST TIN |NJ 2 LAT IN] Z L(_NG

126§.70 16.63 350.3_ IZ'Z._ 114.7"/ 11 57 21 665.7 19.84 343.08

800.59 16.69 316.Z3 IL:_.36 114.76 14 13 ]7 2'00.6 19.85 308.92

894.34 13.12 3ZI,41 120.59 117.10 13 45 54 294.3 16.65 314.39

647.19 Z0.23 _O6.50 124.01 112.49 14 59 1 47.2 25.10 298.88

978.11 3.84 312.19 115.06 123.99 13 20 43 378.1 8.28 315.91

5424.22 _10. _8 249.63 IZ7.98 106.48 19 1 42 4824.2 32.3] 240.96

OlF¥ERENTIAL CORRECTIONS
TDE .2554 TRA-l.1965 TC3 -.0165 BAU .0180

RDE -.4911 RRA .0519 RC3 -.0111 FAU .02117

FOE -.236] FRA .9447 FC] -.5184 BGP 4043

BO£ .5515 E_eA 1.1976 BE3 .0381 FSP -247

MIO-CCIURSE: E_ECUTION ACCURACY ORBIT OETERt41NATION ACCURACY

SGT 1348.6 sGq 476.9 _3 98.8 ST 467.6 SR 473.5 55 379.0

RRT -.2966 RRF .3111 RW -.8212 CRT -.5569 DR] -.6570 CST .9905

5_6 1430.4 R23 -.0358 R13 .6252 LSA 689.7 MSA 332.4 SSA 16.3

S_,I 1357.0 _ 452.3" THA 173.21 ELI 587.2 EL2 313.2 ALF 134.35

LAUNCH DATE AUG 4 1970 FLI_IT TIN[ 96.00

HELI(XENTRIC CONIC

RL 151.78 LAL .00

RP 108.17 LAP -1.8]

RC 40.367 GL -7,94

PLANE TOCENTRI C CONIC

]1.865 _ 5.645
LNCH ATHtH LN_J4 TINE

81.7] 11 40 37

98.27 1] 56 ]9

100.00 13 24 33

100.00 14 59 23

110.00 13 2 52

110.00 17 33 33

OlFFEIq[NTIAL CORI_CTIONS

TOE .2554 TRA-I.IBI6 TC] -.0073 _ .0104

-.4647 _A .0629 RC3 -.0233 FkU .02223

FOE -.2410 FRA .8767 FC3 -.6039 B,SP 4234

BOE .5303 _'A 1.1833 BE3 .0244 FSP -274

OI STANC( 2'_P .005

LCI. ]11.21 VL 24.457 GAL 5.26 AZI. 91.B4 _ 92.54 ,_WA 115.]5 ECC
LOP 43.75 VP 38.100 GAP -18.80 ATP 99.92 TAL 169.01 TAP 261.55 RCA

GP -8.24 7AL 63._Z ZAP 9.38 ETS 115.82 7_JE 177.95 rTE 216.16 7AC

ARRIVAL DATE NOV 8 1970

.32764 INC 1.8350 Vl 29.353
77.56 APO 153.14 V2 35.03]

91.12 ETC 258.11ELP 4.51

DLA -_9.10 RAL 244.29 RkO 69(/!.3 VI[L IZ.]79 PTH Z.Z3 _ 11.552 OPA -2].50 RAP 223.35 ECC 1.5244

L-! T_NE IN] LAT IN] _ IN] RT,ASC IN] AZNTH IN] TIN[ PO EST T|N IN] 2 LAT IN] 2 LONG

•1226.70 17.]0 347.61 120.72 114.15 12 1 ] 626.7 20.42 340.44

787.2] 17.31 315.55 120.7Z 114114 14 9 46 187.2 20.4] 308.18

890,03 13._ 321.16 118.71 117.04 13 ]9 2] 290.0 16.78 314.13

5887.17 21.A5 281.38 12"Z.56 111.34 16 ]] 30 5287._ 24.16 273.61

958.32 4.60 321.16 113.56 123.91 1] IB 51 358.3 9.02 314.86
5191.64 30._ 147.18 1_.1_ 105._ I9 ] 25 4791.6 ]2.76 238.51

MID-COURSE E_ECUTION ACCURACY OR01T OETERNINATION ACCURACY

SGT 1400.9 Stir 479.1 SG] 108_2 ST 487.6 SR 472.2 S$ 391.9

RRT -.3]19 _ .3477 RTF -.8345 CRT -.5705 CR$ -.6588 CST .9922

SG8 1480.Z 225 -,0406 R13 .8168 LSA 709.B HSA ]]2.0 SSA 16.5
SGI 1411.0 S_ 447.6 THA 172.79 ELI 601.6 EL2 3|4,3 ALF 13_.61

LAUNCH DATE AUG 4 1970 FLIGHT TINE 98.00 ARRIVAL DATE

HELIOCENTRIC CONIC DISTANCE 234.7]6

RL 151 ,78 LAL .00 LOL ]11.21 VL 24.691 GAL 4.92 AZL 91,68 I'_A 95.74 S_4A 116.51 ECC .31357 I NC 1.6789 Vl 29.353

RP 108.1] LAP -!.67 LOP 46.96 VP ]6.272 GAP -17.82 AZP 89.8] TAL 169.05 TAP 264.80 RCA 79.98 APO 15].05 V2 35.046

RE 40.182 GL -7.73 GP -8.78 7AL 63.93 7AP 9.25 ETS 105.44 ZAE 176.80 ETE 300.91 ZAE 90.8] ETC 258.3] CLP 2,92

PLAN[TOCENTRIC CONIC
C3 _8.748 VHL 5._62 DLA -29.19 RAL 244.30 RAD 6568.2 _L 12.152 PTH 2.Z0 VHP 11.006 DPA -24.55 RAP 224.80 EEC 1.4711

LNCH ATNTH LNCH _INE L-I TINE IN] LAT IN] LONG |NJ RT A$_ IN] AZNTH IN] TINE PO CST TIN IN] 2 LAT[NJ 2 LONG
82.62 11 47 59 1178.46 17.89 344.52 118.99 113.46 12 7 18 578.5 20.91 337.08

97.]8 15 49 44 78].82 17.90 ]15.57 118.99 11].44 14 2 47 18].8 20.92 ]08.14

1(30.OO 13 15 31 69].62 1].14 321.36 116.67 117.09 1] 30 25 29].6 16.67 ]14.35

100.00 15 4 3] 5831.95 22.77 277.79 IL_.'06 109.91 16 41 45 5211.9 25.28 269.89
IIO.IX1 12 59 58 942.54 5.20 ]L_.]] 111.94 1"R3,83 1] 15 41 342.5 9.60 ]14.01

110.130 17 ]6 35 5]55.78 31.60 244.67 124.0_ 103.76 19 S 50 4755.8 ]].17 235.79

NOV 10 1970

DIFFERENTIAL CORRECTIONS MIO-CO_S( [_(UTION ACCURKCY ORBIT DETERMINATION ACCURACY

TOE .2557 TRA-|.1659 TC] .0289 BkU .0186 S_T 1453.3 g 480.1 _] 118.6 ST 507.9 $R 470.4 $$ 405.0

ROE -.4195 RRA .0741RC] -.0_89 FAU .02141 RRT -._?1_ RRF .]_84 R1T -._454 CRT -.5858 CR$ -.6611 CST .9939

FOE -.2458 FRA .9110 FC] -.705! BSP 4432 _ 1530.6 R_] -.0459 RI3 .8480 LSA 730.6 MSA 3]O.5 $S_ 16.7

6OE .5084 ERA 1.16_2 BC] .0485 FSP -_O5 S_1 1465.3 _Z 442.2 THk 172._0 ELI 617.1EL2 ]1].8 ALF 118.73

LAUNO_ DATE AUG 4 1970 FLIGH T TIN[ 11_.00 ARRIVkL DkTE NOV 12 1970

HELIOCENTRIC CONIC DISTANCE _41.481

RL 151 .78 LAL .00 LCL ]11.21 VL 24.908 GAL 4.59 AZI. 91.52 Pr.A 9_.95 SNA 117.62 £CC .30038 INC 1.5210 Vl 29.353
V2 35.060

CLP 1.31

LNO4 ATNI"H LNO,,t TINE L-I TINE IN] taT IN] _ IN] RI"kSC IN] A2NTH

84.08 11 ]9 12 1115,25 IB.3B 340.09 117.19 112.67

95.92 1] ]7 44 7945.36 18.39 _16.7_ 117.19 112._

100.00 1] 4 31 903,27 12.84 321,_ 114.51 117.23

100.00 15 15 6 5771.62 24.11 _73.81 119.47 lOB._'_

110.00 12 95 39 911.16 5.63 319.73 HO._J 123.77

110.00 17 40 27 5116.49 31._0 241.76 lZl.g_ 10Z.16

DIFFERENTIAL CORRECTIONS

TOE .2]54 TRk-I .1495 TC] .0720 _ .0_.3

ROE -_4153 RRA .0856 RC] -.0_9 FAU .02473
FOE -.2500 FRA .9481 FC] -.8246 65P 4637

_0E .4876 _RA 1.1526 BC3 .0930 FSP -338

RIP 108.09 LAP -1._O LOP _O.17 VP 36.432 GkP -16.87 kZP 89,76 TAt. 169.14 TkP 268.09 RCk 82.29 APO 152.95

RC 40.174 GL -7,4] GP -9.38 ZkL 64.01 ZkP 9.47 ET$ 94.88 Z/_E 174.13 ETE 318.78 ZAE 90.47 ETE 258.55

PLAH[TOCENTRIC CONIC

C] 25.964 VHL 5.095 OLA -28.98 R/q. _44.25 RA0 65_.0 VEL IZ.I_ PTH _.18 VHP 10,481DPk -25.64 RAP 226.22
ZNJ TZNE PO CST TIN IN] 2 LAT
12 17 47 ]15.] 21.29

13 51 1 196.4 21.]1

1] 19 34 303.3 16.]9

16 51 18 5171.6 26.]8

1] 11 10 ]31.2 10.03

19 9 A 4716.5 3].5]

NID-4.CUR'JE E_CUTICN kCCURkCY

_T 150aJo5 _ ,_3°5 _,3 I_ol

o.4131 mF .4333 RTIr -.8555

SG_ 1581.3 RL_ -.051'2 RI3 ,8584

SGI 1519.9 SEZ 4_6.Z THk 171.76

ECC 1.4273

INJ 2 LONG

33_.58

309.21

314.93
265.74

]J3.40

2]2.79

ORBIT OETERNINATION kCCURAC_

ST 527.B 5R 468.2 $S 418.0

CRT -.6018 CR$ -.66]5 CST .9955

LSk 751.6 NSk 327;6 SSA 16.9

ELI 6]2.8 EL2 ]11,9 ALF 140.64
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH OAT[ AUG 4 1970 FLIGHT TINE IOZo00 ARRIVAL DATE NOV 14 1970

H£L|OCKMTRIC CONIC 0ISTANCE 248.235

RL 151.78 LAL .00 LOL 311.21 VL 25.108 GAL 4.27 ATL 91.36 HCA 102.16 SWA 118.67 ECC .28804

RP 108.03 LAP -1.33 LOP 53.37 VP }6.582 GAP "15.95 ATP 89.71 TAL 169.28 TAP 271.43 RCA 84.49

R( 40.345 GL o7.05 GP -10.03 7AL 64.17 ZAP 10.05 [TS 84.92 Z_JE 171.25 ETE 324.59 ZAC 90.02

PLANETOCENTRIC CONIC

C3 23.480 VHL 4.846 OLA -28.47 RAL 244.1Z RA0 6566.0 V[L 12.036 PTH 2.13 VHP 9.976 0PA -26.78

LNf.M ATNTH LNCH TINE L-! TINE |NJ'LAT JNJ _ |NJ RT AS_ INJ ATNTH |NJ T|NE PO CST TIN

86.94 JZ 22 16 1014.40 |8.76 332.85 115.5| 111.81 12 39 10 414.4

93.06 13 13 42 847.76 18.78 320.66 115.3| Ill.B0 13 27 49 247.8

I{30.00 12 51 37 918.00 12._ 3L_Z.77 112.27 117.42 13 7 13 31e.O

100.OO 15 26 41 5707.44 25.41 269.48 117.78 106.30 17 1 48 3107.4

110.00 12 49 52 924.56 5.88 319.38 IO8.38 123.73 13 5 17 324.6

110.00 17 45 16 3273.64 32.77 238.55 119.77 100.34 19 13 9 4673.6
OIFFE_NT|AL _CTICNS

TOE .2557 TRA-| .1321 TC3 .1235 81_t .0469

ROE -.39_'4 RRA .0976 RC3 -.0840 FAU .02618

FOE -.2334 FRA .9883 FC3 -.9655 8SP 4843

BOE .4682 BRA 1.1363 8C$ .1493 FSP -575

INC 1.3601 Vl 29.353

APO 152.86 V2 35.073

ETC 258.78 CLP -.34

RAP 227.60 ECC 1.3864

INJ 2 LAT JNJ 2 LONG

21.56 325.28

21.57 313.09

15.96 315.81

27.40 261.25

10.27 313.04

33.84 229.48

CRS|T 0ETKRNINAT|ON ACCURAC_

ST 547.8 SR 465.3 SS 430.7

CRT -.6206 CRS -.6653 CST .9970

LSA 772.9 MSA 323.5 55A 17.1

£L1 649.7 EL2 307.8 ALF 142.39

NI0-C.OUR_ EXECUTION ACCURACY

SGT 1557.1 g 488.9 565 142.8

_T -.4597 _ .4822 RTF -.865Z

SGe 1632.0 R23 -.0_l R|3 .8685

S_I 1574.5 SC_ 429.3 THA 171._2

LAUNCH DATE AU_ 4 1970 FLI_IT TINE J04.00 ARRZVAL DATE NOV 16 1970

HELIOCENTRIC CONIC 0IST_IQ[ 254.996

RL 151.78 LAL .00 LCL 311.21 VL 23.293 GAL 3.98 A1q. 91.lD _ 105.37 8HA 119.67 ECC .27652

RP 108.01 LAP -1.15 LOP 36.59 VP 36.7_ GAP -15.07 A21_ 89.68 TAL J69.46 TAP 274.82 RCA 86.58

RC 40.692 GL -6.53 GP -10.80 7_. 64.39 ZAP 10.99 KTS 76.14 ZAE 1M.36 £T[ 326.92 ZAC 89.49
PLANE TC_ENTRI C CONIC

C3 21.266 VHL 4.612 OLA -27.94 RAL 243.94 RAO 6567,9 VEL 11.943 PTH Z.13 VI.IP _.493 OPA -27.97
LNCH A2_4TH LNCH T|NE L-I TINE INJ tAT ZNJ _ INJ RT ASC |NJ A2MTH INJ TINE PO CST TIN

90.00 12 6 40 1038.91 15.84 333,35 112.00 113.78 12 23 59 438.9

90.00 13 27 49 775.23 22.28 316.71 114.60 107.94 13 40 44 175.2

100.00 12 38 4 937.37 11.77 325.8'3 109.99 117,67 12 53 42 337.4

1OO.00 15 39 6 5640.05 26.62 264.84 115.97 104.13 17 13 6 5040.1

110.(30 12 42 37 923.07 5.93 319,_0 106.48 125,75 12 58 0 323.J

110.(30 17 51 2 5227.11 33.28 235.O2 117.49 98.30 19 18 9 4627.1

INC 1.1951 Vl 29.353

APO 152.76 V2 35.086

ETC 259.01CLP -2.02

DIFFERENTIAL CORRECTIONS MI0-CC_UR_ EXECUTION ACCURACY
TO£ °2333 TRA-I.II39 TO3 .1827 8AU .0614 _T 1609.4 _ 497,0 S_3 136.9

ROlE -.3702 RRA .1104 RC3 -.1154 FAU .02780 RRT -._2 _ .5347 RTF -.8739

FO_ -.2555 FRA 1.0324 FC3-1.1316 8SP 5043 Sr_ 1684.4 /_3 -.0670 R13 .8777

_O_ .4486 BRA 1.1_13 8C3 .2|6| FSP -417 5(11 1630.6 S_2 4_.5 THA 170.43

RAP 228.94 ECC 1.3500

INJ 2 i.AT INJ 2 LONG

18.92 326.03

24.53 306.76

15.39 316.96

28.30 256.44

10.32 312.96

34.07 _25.86

OR_|T OETERNIN_TION ACCURACY

ST 566.4 SR 462.3 55 442.8

CRT -.6368 CR5 -.6666 CST .9980

LSA 792.6 HSA 319.3 SSA 17.3

ELI 665.1 EL2 _3.5 ALF 143.90

.AUNCH DATE AUG 4 1970 FLIGHT TIN[ 106.00

HELIOCENTRIC CONIC DISTANCE 261.761

RL 151.78 L4L .00 L(N. 311.21 VL 25.464 G4L 3.69 AZL 91.03 PiCA 108.58 SNA
RP 107.97 L4P -.97 LOP 59.80 VP 36.852 GAP -14.22 AZP 89.67 TAL 169.68 TAP

RC 41.209 GL -5.94 6P -11.65 7AL 64.68 ZAP 12.23 ETS 68.78 ZAE 16_.5P ETE
PLAN£TOCENTRIC CONIC

C3 19.298 VHL 4._93 DLA -27.28 RAL 243.70 RAD 6567.8 V_L 11.861 PTH 2.10 VHP

LNCH AZNTH LNCH TI_ L-I TIME INJ LAT

90.00 11 39 1 1103.40 14.03

90.00 13 53 34 664.41 24.41

100.00 12 23 0 961.29 11.01

100.00 15 52 17 5569.79 27.69

110.00 12 33 tiff 927.02 5.78

II0.00 17 57 51 5176.82 33.71

DIFFERENTIAL CORR1ECTIONS
TOE .2506 TRA-I.0_B

ROE -.3491RRA .1244

FOE -.2557 FRA 1.0808

BOE .4_97 BRA 1.1058

120.61 ECC

278.26 RC4

327.78 ZAC

L_UNCH 0ATE AUG 4 1970

9.031 DPA

INJ LONG INJ RT ASC INJ A2'MTH INJ TIME

337.£'2 109.21 114.85 11 57 25

309.29 113.17 104.81 14 4 39

325.26 107.68 117.97 12 39 1

259.89 114.03 101.74 17 _5 6

319.31 104.32 123.75 12 49 22

231.13 115.13 96.06 19 24 8

NIO-COUR,_E EXECUTION ACCURAC_

TC3 .2513 BAU .0761 5_T 1660.0 _ _09.0 5_3 172.5

RC3 -.1547 FAU .02959 RRT -.5600 RRF" .5902 RTF -.8822

FC3-1.3273 BSP 5242 _ 1736.3 R23 -.0763 R13 .8865

BE3 .2951FSP -463 5(11 1685.9 5_2 415.2 THA 169.62

ARRIVAL GATE NOV 18 1970

_ELIOCENTRIC CONIC

RL 151.78 LAL .00
RP 107.93 LAP -.79

RE 41.891 GL -5,18

PLANE TOCENTRIC CONIC

C3 17.551 VHL 4.189

LNCH A_TH LNCH TIME

90.00 11 15 26

90.00 14 14 55

IO0.00 12 6 _(_

IO0.OO 16 6 12
110.00 12 23 47

110.00 18 5 45

OIFFERENTI4L CORRECTIONS

TOE .2463 TRA-I .0818 tO3 .3288 8AU .OgO7

ROE -.3287 RR_ .13_8 RC3 -.2033 FAU .03155

FOE -.25}0 FR_ 1.1342 FC3-1,5560 8_ ° 5438

_3E .4108 _RA 1.0g08 8C3 ._66 F._P -513

121.50 ECC

281.74 RCA

327.83 ZAC

.26580 INC 1.0249 Vl 29.353

88.56 APO 152.67 VZ 35.098

88.84 ETC 259.23 CLP -3.75

-29.24 RAP 230.21ECC 1.3176

PO CST TIM INJ 2 LAT INJ 2 LONG

503.4 17.26 330.04

64.4 26.21 301.08

361.3 14.67 318.38

4969.8 29.03 251.35

327.0 10.18 313.17

4576.8 34.18 221.94

CRBIT DETERMINATION ACCURACY

ST _83.85R 458.6 55 454.2

CRT -.6548 CRS -.6669 CST .9987

LSA 811.4 HSA 314.2 SSA 17.6

ELI 680.2 EL2 297.5 ALF 145.21

FLIGHT TIME 108.00

D/STANCE 268.5,26

LCL 311.21 VL 23.621 GAL 3.42 AZI. 90.85 HO_ 111.80 D4A
LOP 63.01 VP 36.972 GAP -15.39 A2'P 89.69 TAL 169.94 TAP

GP -12.60 ZAL 65.04 2AP 15.74 ET5 62.80 2AE 162.75 £TE

DLA -26.47 RAL 243.42 RAO 6567.7 VEL 11.787 PTH 2.08 VHP 8.589 DPA -_}.58 RAP 231.41 ECC 1.2889

L-I TIME INJ LAT INJ LOW(; INJ RT A,_C INJ ATNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1155.92 12.50 340.33 106.62 115.61 11 34 42 555.9 15.85 333.25

5835.47 25.93 280.50 111.42 101.79 13 52 50 5255.5 27.30 272.10

989.91 10.|0 326.89 105.57 118.29 12 23 213 389.9 13.80 320.05

5496.72 28.39 254.65 111.97 99.12 17 37 49 4896.7 29.55 245.98
936.72 5.42 320,02 IO2.53 125.80 12 39 23 336.7 9.82 313.70

f11_Z.67 54.02 L_26.95 112.68 93.59 19 31 7 4522.7 34.14 217.71

MIO-O3UR_ EXECUTION ACCURACY GRBIT OETERMZNATION ACCURAC_

,_T 1709.0 _ 5_6.1 ,$G5 189.7 ST 599.5 SR 454.2 SS 464.3

RRT -.6132 _ .6472 RTF -,8898 CRT -.6731 CRS -.6653 CST .9988

$68 1788.2 R23 -.0868 RI5 .8949 LSA 828.1 HSA 508.5 SSA 17.9

$61 1741.0 362 407.9 THA 168.68 ELI 693.9 EL2 290.2 ALF 146.34

ARRIVAL DATE NOV 20 1970

.25585

90.42

88.08

INC .8480 Vl 29.353

APO 152.59 V2 35.111
ETC 259,45 CLP -5.53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970_

LAUNCH OATE AUG 4 1970 FLIGHT TIM[ 110.00 ARRIVAL DATE NOv 12 1970

HqEL|OCENTR|C CONIC

RL 151.79 LAL .0(3 LCX. 311.11 VL

RP 107.89 LAP -.60 LOP 66.13 VP

RC 42.728 GL -4.Z7 GP -13.68 ZAL

PLANET(XENTRIC CONIC

C3 16.0043 VHL 4.001

LN(.H AZMTH LNCH TII42

9O.0O 10 52 57

90.00 14 34 53

I00.00 I1 49 37

100.00 16 213 54

110.00 lZ JE 15

110.(30 18 14 45

DIFFERIENTIAL CORRECTIONS

TOE .2401 TRA-J .0645 TC3 .4157 8AU .1053
ROE -.3090 RRA .1571 RC3 -.1633 ¥AU .03370

FOE -.1463 FRA 1.1930 FC3-1.8230 8SP 5631

BOE .3913 BRA 1.0761 8C3 .4921FSP -572

CISTANC£ 275.288

25.766 G4L 3.16 AZL 90.66 HCA 115.01 5_44 IZZ.33 ECC .14663 INC .6627 VJ 29.353

37.084 GAP -12.60 AZP 89.72 TAL 170.23 TAP 285.15 RCA 92.16 APO J52.50 VZ 35.123

65.46 ZAP 15.51 ETS 58.03 ZA[ 160,10 ETE 327.34 ZAC 87.17 ETC 259.67 CLP -7.37

CLA -25.48 RAL 243.10 RAO 6567,6 VEL 11.711 PTH 2.07 VHP 8.169 DPA -32.02 R4P 232.53 ECC 1.2634

L-i TINK INJ:L_T INJ LONG INJ RT AS_ INJ A_IdTH INJ TIH_ PO CST TIM INJ 2 LAT INJ 2 LONG

1206.49 ll.00 343.28 104.15 116.26 11 13 3 606.5 14.44 336.29

5762.59 27.06 273.93 109.47 98.68 16 l0 55 5162.6 27.98 265.39

1023._0 9.01 328,,79 103.10 118.62 12 6 41 423.5 12.76 322.01

5410.80 29.28 249,12 109.81 96.29 17 51 15 4820.8 29.85 240.36

952.52 4.82 320.85 100.54 123.88 12 18 ? 352.5 9.23 314.55

_064.53 34.17 222.42 110.17 90.91 19 39 10 4464.6 33.92 213.19

NI0-COURSE EXECUTION ACCURACY ORBIT DETERNIN4TION ACCURACY

`%T 1755.3 `%R 549.8 $413 L_8.7 ST 612.4 SR 448.8 SS 472.8

_R:T -.6663 R_ .7041 RTF -.8969 CRT -.6916 CRS -.6612 CST .9980

SC_ 1839.4 RZ3 -.0_5 R13 .9029 LSA 841.5 MS4 302.6 SSA 18.1

`%1 1795.2 `%2 400.9 THA 167.58 ELI 705.1 EL2 281.6 ALF 147.27

LAUNCH 04T£ AUG 4 1970 FLIGHT TIME I12.00 ARRIVAL DATE NOV 24 1970

HELI(XENTRIC C.ONZC

RL 151 .78 LAL .00 LCL 31J.21 VL

RP 107.86 LAP -.41 LOP 69.45 VP

RE 43.711 GL -3.16 GP -14.91ZAL

PLANETC_ENTRIC CONIC

C3 14.645 VHL 3.827
LNO4 A_4TH LNCH TINE

gO.O0 10 3O 39

90.00 14 54 29
I(30.00 IJ 31 24

I00.00 16 36 Z6

110.00 11 59 2"Z

110.(30 18 24 37

DIFFERENTIAL EQRRIECT|ONS

TOE .2321 TRA-I.0471 TC3 .5111 BAU .1!99

ROE -.2896 RRA .1767 RC3 -.3370 FAU .03606

FOE -.2347 FRA 1.2578 FC3-2.1319 8SP 5830

BOE .3712 BRA 1.0619 8C3 .6122 FSP -635

OISTANCE 282.046

25.896 GAL 2.92 AZL 90.47 HCA 118.23 SHA

37.188 GAP -11.82 AZP 89.78 TAL 170.56 TAP

65.94 ZAP 17.50 ETS 54.25 ZA£ 157,56 ETE

123.11ECC .23812 INC .4674 Vl 29.353

288.79 RCA 93.80 APO 152.43 v2 35.135

316.44 ZAC 86.11ETC 259.87 CLP -9.27

OLA -24,3(3 RAL 242.77 RAO 6567,6 VI[L 11.663 PTH Z.O5 VHP 7.771 DPA -33.58 RAP 233,55 ECC 1.2410
L-I TINE |NJ LAT INJ LONG INJ RT AS(: INJ AZHTH INJ TIME i_ CST T|M INJ 2 LAT INJ 2 LONG

1258.58 9.41 346.28 101.78 116.83 10 51 38 658.6 12.94 539.38

5670.51 27.83 267.31 107.38 95.45 16 29 0 5070.3 28.29 258.67

1062.49 7.73 330.97 100.88 118.97 11 49 6 462.5 11.53 324.25

5341.84 29.73 143,29 107.54 93.26 18 5 18 4741.8 29.87 234.49

974.77 3.97 322.0_ 98.57 123.98 12 15 37 374.8 B.4l 315.74

5002,32 34.13 217,56 107.60 88.04 19 48 19 4402.3 33.48 208.38

MID-COURS_E EXECUTION ACCURACY GRBIT 0ETERNINATION ACCURACY

5GT 1798.0 SGR 582.1 $G3 229.5 ST 622,3 SR 442.3 SS 479.6

RRT -.7175 RRF .7587 RTF -.9035 CRT -.7111 CRS -.6544 CST .9958

1889.9 R23 -.1114 R13 .9105 LSA 851.3 HSA 296.4 SSA 18.5

•_I 1848.3 S(,2 394.4 THA 166.29 ELI 713.7 EL2 271.2 ALF 148.04

LAUNCH OATE AUG 4 1970 FLIGHT TIN_ 114.00 ARRIVAL GATE NOV Z6 1970

HELIOCENTRIC CONIC

RL 151.79 LAL .00

RP 107.82 LAP -.22

RE 44.829 GL -1.84

PL4NETC(ENTRIC CONIC

_3 13.452 VHL 3.668

LNCH ATNTH LNCH TINE
90.00 10 8 8

90.00 15 14 17

100.00 11 1_ 12
1130.00 16 52 54

110.00 11 45 12

110.00 18 36 23
OIFFERq[NTIAL CORRECTIONS

TOE .2L_39 TRA-I.O_ TC3 .6137 BAU .1343

ROE -.2700 RRA .1996 RE3 -.4271 FAU .03862
FOE -.2155 FRA 1.3306 FC3-2.4855 BSP 6016

BO£ .3489 BRA I ,0501 BE3 _7477 FSP -704

DISTANCE 288.796

LOL 311.21 VL 26.020 GAL 2.70 AZL 90,26 HCA 121.45 SHA 123.84 ECC .23028 INC .2593 Vl 29.353

LOP 72.67 VP 37.283 GAP -11.08 AZP 89.86 TAL 170.91 TAP 292.37 RCA 95.32 APE) 152.36 V2 35.146

GP -16.30 7AL 66.48 ZAP 19.71ET5 51.29 ZAE 155.13 ETE 325.19 ZAC 84.87 ETC 260.05 CLP -11.24

0LA -22.90 RAL 242.43 RA0 6567.5 VEL 11.612 PTH 2.03 VHP 7.39_ CPA -35.26 RAP 234.44 ECC 1.2214
L-I TIME JNJ LAT INJ LGNG iNJ RT ASC INJ A_TH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

1314.17 7.69 349.46 99,54 117.34 |0 30 2 714.2 11.29 342.63

5577.34 28.25 260.54 105.18 92.08 16 47 14 4977;5 28.24 251.87

1107.39 6.24 333.48 98.76 119.29 11 30 39 507.4 10.10 326.#1

5259.55 29,89 237.18 |05.22 90.04 18 Z0 34 4659.5 29.58 228,39

1003.92 2.86 323.54 96.67 114.08 12 1 56 403.9 7.31 317.29

4935.79 33.86 212.39 105.01 84.99 19 58 39 4335.8 32.79 203.31

MI0-COUR,T_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1838.0 `%R 625.1 S_3 252.3 ST 628.0 SR 434.0 SS 484.3

RRT -,7647 RRF ,8091 RTF -.9095 CRT -.7301 ERS -.6422 CST .9915

SC_ 1941.4 R_3 -.1256 R13 .9179 LSA 855.8 MSA 2_0.8 SSA 18.8

SGI 1901.9 `%2 389.3 THA 164.77 ELI 717.9 EL2 259.4 ALF 148.68

LAUNCH DATE AUG 4 1970 FLIGHT TINE 116.00

H_LIC(ENTRIC CONIC DISTANCE 295.538

RL 151 ,78 LAL .00 LOL 311.21VL 21_.131GAL 2.48 AZL g0.04 HCA 124.68 SMA

RP 107.79 LAP -.03 LOP 75.89 VP 37.372 GAP -10.36 A2'P 89.98 TAL 171,28 TAP

RC 46.073 GL -.28 GP -17.89 ZAL 67.08 ZAP _'_.16 ETS 48.96 ZAE 152,79 ET£

PLAN_TOCENTRIC CONIC

C3 12.415 VHL 3.524"DLA -21.25 RAL 242.09 RA0 6567._ VEL 11.567 PTH 2.02 VHP
LNO-I AZ_4TH LN_H TINE L-I TINE INJ L4T

90.00 9 45 8 1374.72 5.78

90.00 15 34 37 5482.49 28.28

I00.00 I0 52 I 1158.89 4.52
I(30.00 17 I0 2_- 5173.55 29.73

110.(30 11 29 47 1040._0 1.46
110.(30 18 49 9 4864.71 33.30

DIFFERENTIAL CCRRECTIONS

TOE .L_OTI TRA-I.014_ TC3 .7Z17 8AU .149_

ROE -.2498 RRA .L_64 RE3 -.5364 FAU .04|_
FOE -.1873 FRA 1.4103 FC3-2.8843 BSP 620_

B0E ,3245 BRA 1.0393 BC3 .8992 FSP -780

ARRIVAL DATE NOV 28 1970

124.51ECC .22309 INC ,0328 VI 29.353

295.96 RCA 96.73 APO 152.29 V2 35.158

323.60 ZAC 83.42 ETC 260.22 CLP -13.30

7.043 OPA -37.11 RAP 235.18 ECC 1.2043

INJ LONG INJ RT AS( INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
352._ 97,46 117.77 1O 8 -3 774.7 9.45 346.13

253.59 102.93 68.59 17 5 59 4882.5 27.79 244.96

336.33 9_.77 119.58 11 11 20 558.9 8.42 329.72

2_0.79 102.87 86.69 18 36 39 4573.6 28,95 222.07

32_,45 94.87 124.16 II 47 8 440.5 5.94 319.22

L_,91 IIYZ.44 81.79 213 I0 13 4264.7 31.81 198.00

NI0-C.OJR_IE E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

`%T |871.9 ,%R 681.| `%3 277.0 ST 628.9 SR 423.3 SS 487.3

RRT -.806_ RRF .8535 RTF -.9149 CRT -,7508 CRS -.6249 CST .9836

SC_ 1_32.0 R_3 -.140_ R13 .9251 LSA 854.5 HSA 285.7 SSA 19.1

`%1 ]954.2 ,%2 385.9 THA 162.96 ELl 717.4 EL2 245.1 ALF 149.21

82:}



JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 5. 1970_

LAIJ_KH 0ATE AUG 4 1970 FLIGHT T]NE |18.00 ARRIVAL OATE NOV 30 1970

HELI(XENTRIC CONIC

RL 131.78 LAL .00 LOt. 311.21 VL
RP 107.76 LAP .16 LOP 79.12 VP

RE 47.431 GL 1.57 GP -19.70 ZAL

PLAMETOCENTRIC CONIC

C3 11.526 VHL 3.395

LNCH A2'NTH LNCH T|NE

90.00 9 21 3i3

90.00 15 55 49

100.00 IO 30 51

1OO.00 17 29 IO

110.00 II 13 I0

110.00 19 3 20

01FFglIq[NTIAL COI_IECTIONS

TOE: .1899 TRA -.9979 TC3 .8298 BAU ,164!

-.2281 RWA .2581 RC3 -.6677 FAU .044t4

FOE -.1468 FRA 1.4977 FC3-3.3228 BSP 6393

BOIl .2_ _RA 1.0_O7 5C3 1.0651 FSP -862

DISTANCE _02.26_

26.233 GAL 2.29 AZL 89.80 P_A 127.90 SNA

37.453 GAP -9.66 AZP 90.12 TAL 171.67 TAP

67.73 ZAP 24.85 £TS 47.15 2A[ 150.52 ETE

125.13 ECC .21652 INC .2025 Vl 29.353

299.57 RCA 98.04 APO 152.23 V2 35.168

321.69 ZAC 81.72 ETC 260.36 CLP o15.45

OLA -19.31RAL 241.79 RA0 6567.4 VI[L 11.529 PTH 2.01 VHP 6.716 0PA -39,15 RAP 235.74 ECC 1.1897

L-I TIM[ INJ L4T INJ LONG INJ RT A,T_ INJ AZt4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
1441.55 3.65 356.64 95.57 118.10 9 45 32 841.5 7.38 349.95

5584.58 27.91 246.44 100.69 85.03 17 25 55 4784.4 26.95 237.91

1217.78 2.53 539.57 94.95 119.80 1O 51 9 617.8 6.48 353.01

5083.37 29.19 224115 100.54 85.25 IB 55 53 4485.4 27.94 215.56

1085.18 -.24 527.78 93.22 124.18 11 51 15 485.2 4.24 321.57

4788.74 52.41 L:_1.16 _.95 78.50 2023 9 4188.7 30.49 192.48
MI0-COUR,_E [)_CUTION ACCURACY CR8IT 0ETERNINATION ACCURACY

SGT 1896.6 SGR 752.8 SG3 303.3 ST 624.2 SR 409.3 SS 489.5
RRT -.8415 RRF .8909 RTF -.9197 CRT -.7759 CR5 -.6012 CST .9700

S(_ 2042.4 R_3 -.1549 R15 .9321 LSA 846.6 MSA 282.1 SSA 19.4

$61ZO0fl.7 ,_2 385.2 THA 160.82 ELl 710.8 EL2 227.6 ALF 149.66

LAUNCH OATg AUG 4 1970 FLIGP_T TINE 120.00 ARRIVAL 0ATE OEC 2 1970

H(LIOCENTRIC O3NIC

RL 151.78 LAL .DO

RP 107.72 LAP .35

RE 48.893 GL 3.74

PLAMETCK:ENTRIC CONIC

C3 10.779 VHL 3.283
LNCH AZNTH LNCH TINE

90.00 8 57 6

90.00 16 18 10

IDO.OO IO 8 39

100.OO 17 49 18

IIO.DO IO 55 21

II0.00 19 19 5

01FFER1ENTIAL CORRECTIONS

TOE .1689 TRA -,_25 TC3 .9543 _MJ .1795

ROE -.2036 RRA .2_3 RC3 -.82_SFAU .04721

FOE -.0910 FRA 1.5935 FC3-3.791_ 6SF' 6562

BOE .2645 BRA J .0262 8C5 I .2456 FSP -947

0ISTANCE 508.985

LCL 311.21 VL 26.325 GAL 2.10 AZt. 89.53 HC.A 131.13 5MA

LOP 82,54 VP 57.527 GAP -8.96 AZP g0,31 TAL 172,06 TAP

GP -21.78 2AL F._,44 ZAP 27,79 ET$ 45.75 ZAE 148,28 ETE

125.71 ECC .21052 INC .4657 Vl 29.353

303.19 RCA 99.24 APO 152.17 v2 _5.179

319.45 2AC 79.75 ETC 260.46 CLP -17.70

DLA -17.06 RAL 241.55 RAO 6567.4 _L 11_496 PTH 2.00 VHP 6.418 OPA -41.40 RAP 236,07 gCC 1.1774
L-| TINE INJ L4T ZNJ _ INJ RT A_I_ |NJ A2_4TH INJ TIME PO CST TIM INJ 2 _AT INJ 2 LONG

1515.96 1;25 .80 95.9"4 118.29 9 22 22 916.0 5.03 354.15

5282._0 27.09 239._ 99.5| 81.45 17 46 13 4682.3 25.65 230.72

1285.07 .25 343.215 93.36 119.89 JO 30 4 685.1 4.22 536.73

4988.44 28,23 217,25 96.30 79.73 19 12 26 4388.4 26.52 208.87

1.138.79 -2,Z9 330.58 91.77 124.12 11 14 20 538.8 2.20 324.38

4707.49 51,15 195._7 97.55 75.1_ 20 37 33 4107.5 28.80 186.75
NIO-CC_RSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SG.T 1918.5 SC_ 845,4 SG3 331.1 ST 613.8 SR 590.9 SS 493.6

MT -.8694 RRF .92'09 RW -.9238 CRT -.8016 CRS -.5726 CST .9476

S_6 2095.6 223 -.1684 213 .9391 LS4 835.1MSA 280.6 SSA 19.6

SGI 2059.3 ,_v2 388.2 THA 158.27 ELI 698.1 EL2 205.5 ALF 150.10

L_UNCH 04TE AUG 4 1970 FLIGHT TII4_ 122.00 ARRIVAL CATE CEC 4 1970

HELIOCENTRIC CONIC

RL 151.78 LAL .00 LOL 311.21 VL

RP 107.69 LAP .54 LOP 85.57 VP

RE 50.45! GL 6,27 GP -24.16 ZAL

PLAN[TC_[NTRIC CONIC

C3 10.171 VHL 5.|_9

LNCH A_MTH LN_H T_M[

90.00 8 31 44

go.O0 16 42 1

1{30.O0 9 45 22

100.00 1_ 11 4

II0.00 10 36 L:_

!10.00 19 56 36

01FFERI[NTIAL CORR[CTION5

TC_ .1446 TRA -.9674 TC5 1.0290 8AU .1957

ROE -.I 748 RRA .5426 RC5-1.00_2 FAU .05015

FOE -.0168 FRA 1.6966 FC3-4.2684 8SP 67_

BOE .2268 _RA 1.0262 8C5 1.4392 FSP -1058

OlST4N_[ 315.687

26.408 G_L 1.94 AZL 89.24 PRA 134.36 5_A 126.24 ECC .20509 INC .T563 vl 29.353

57.595 G_P -8.52 AZP 90.55 T_L 172.45 T4P 306.81RCA 100.35 APO 152.12 V? _5.188

69.20 2AP 51.02 ETS 44.61 ZAE 146.01ETE 516.89 ZAC 77.47 ETC 260.51 CLP -?0.07

CLA -14.44 RAL 241.34 R4O 6567.4 V_L 11.470 PTH 1.99 VHP 6.150 CPA -43.92 RAP 236.14 ECC 1.1674

L-I TINE INJ LAT |NJ _ INJ RT AS_ INJ AZMTH |NJ TIN_ PO CST TIN INJ 2 LA T INJ 2 LONG

1599.52 -1.44 5.46 92.57 118.28 8 58 24 999.5 2.55 358.83

5175.31 25.78 231.55 96.48 77.86 18 8 16 4575.5 23.85 223.59

1361.99 -2.36 547.48 92.06 119.81 10 8 4 762.0 1.63 340.96

4888.08 26.80 210.14 96.L_ 76.24 19 32 35 4288.1 24.64 202.00

1202.55 -4.71 355.91 90.60 125.90 10 56 22 6(32.4 -.23 327.69

4620.48 29.47 188.95 95._H_ 71.84 20 55 36 4020.5 26.70 180.86

NIO-(,OUI_JE []_ECUTJON ACCURACY ORBIT CETERMZNATION 4CCURACY

SGT 1928.4 _ 9_.2 SC,3 359.6 ST 598.1SR 367.8 SS 505.8

RRT -.8911RRF .9441 RI'F -.9274 CRT -,8380 CRS -.5478 CST .9131

SC_ 2152.5 R_3 -.1787 R13 .9463 LSA 816.5 MSA 282.4 554 1"9.5

$61 2115.8 S_. 595.4 THA 155,24 EL1 679.7 EL2 176.1ALF 150.54

LAUNCH OATE AUG 4 1970 FLIGHT TINE 124.DO ARRIVAL OATE CEC 6 1970

H_L ICK_ENTRI C CONIC

RL 151.78 LAL .DO

RP 107.67 LAP .75

RC 52.096 GL 9.22
PLANE TC_FNTRI C CON|C

C3 9.709 VPg. 3.116
LNCH A_HTH LNCH TII4[

go.O0 8 5 15

go.00 17 7 42

1DO.DO 9 20 50

100.00 18 34 48

JIO.DO 10 16 2

110.00 19 56 5

DISTANCE 322.374

LCX. 311.21VL 16.484 GAL 1.78 AZL 88.92 NCA 157.58 S_4A

LOP 88.80 VP 37.656 GAP -7.68 A2'P 90.80 TAL 172.84 TAP
GP -26,90 ZAL 70.03 ZAP _4.56 ETS 43.71 ZAE 145.64 ETE

126.72 ECC .20017 IN(: 1.0809 VI 29.353

310.42 RCA 101.35 4PO 152.08 v2 35.198

514.00 7AC 74.81 ETC 260.51 CLP -22.56

OLA -11.42 RAL 241.24 RA0 6567.4 V_L 11.4_0 PTH 1.99 VHP 5.918 0PA -46.73 RAP 235.85

L-I TINE INJ LAT INJ _ INJ.RT ASC INJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT

1693.91 -4.48 10.73 91.60 117.99 8 33 29 1093.9 -.70

5062.42 23.911 L:_25.77 94.70 74.40 18 52 5 4462.4 21.57

1450._ -5.33 552.34 91.14 119,46 9 45 0 850.1 -1.36

4781.50 24.86 202.81 94.40 72.85 19 54 _0 4181.5 22.28

1277.18 -7.54 337,86 89.77 123.44 10 37 19 677.2 -3.09
4521.15 27.51 182.54 93.45 68.60 21 11 32 3927.2 24.16

OIFFERENTI4L CORR1ECTION_

TOE .1169 TRA -.9525 TC5 I .1035 8AU .2129

ROE -.1394 RRA .3990 RC5-1.2138 FAU .05289

FOE .0792 FRA 1.8043 FC5-4.7165 BSP 6976

B_E .1819 _A 1.0527 8C5 1._104 FSP -1128

NI0-O:IUR_ ¢'_ECUTION ACCURACY

S6T 19_.G _ 1094.6 $63 _87.5

RAT -.gO?0 RRIr .9613 RTF -.9_2

_G_L_'_15"8 _3 -.1844 RI3 .9535
561 2178.0 S6Z 407.8 THA 151.65

ECC 1.1598

INJ 2 LONG

4.09

215.90

345.80

194.97

331.60

174.80

CR1BIT 0ETERNIN_TION ACCURACY

ST 577.9 SR 341.5 SS 526.4

CRT -.8915 CRS -.5481CST .8652

LSA B02.6 N$A 288.5 S$A 18.9

[L| 657.5 EL2 156.0 ALF 150.85

SZ4



JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE AUG 4 1970 FLIGHT T|ME |26.00 ARRIVAL DATE DEC 8 1970

HELIOCENTRIC CONIC DISTANCE 329.047

RL 151.78 LAL .00 LOL 511,21 VL 26.55? GAL 1.65 AZL 88.55 HCA 140.8] SMA J27.15 ECC .19575 INC 1.4481 V] 29.353

RP 107.64 LAP .97 LOP 92.03 VP 37.717 GAP -7.06 AZP 9J.12 TAL 173.?| TAP 314,0? RCA 102.?6 APO 15Z.04 V2 35.206

RC 53.818 GL 12.64 GP -30.03 7AL 70.93 ZAP 38.4? ET5 47.94 ZAE 141.10 ETE 310.81 ZAC 71.75 ETC ?60.43 CLP -75.19

PLAN[TOCENTRIC CONIC

C3 9.405 VHL, 3.067 CLA -7.94 RAL 241.25 RAO 6567.3 V[L 11.417 PTH 1.98 VHP 5.727 DPA -49.86 RAP 235.1? EEC 1.1548

LNCH AZMTH LNCH TIME L-] TIME IN! LAT IN! LONG |NJ RT ASC IN! AZMTH IN! TII_ PO CST TIM IN! ? LAT IN! ? LONG

90.00 7 37 20 ]801.27 -7.87 16.80 91,|2 117.?9 8 7 21 1701.3 -4.15 lO.O9

9(3.00 17 35 43 4947.55 21.51 ?J5.8? 93.27 71.15 18 58 5 434?.5 18.74 ?08.25

]DO.D0 8 54 51 ]551.20 -8.68 357.98 90.68 118.7Z 9 20 42 951.? -4.78 ]51.36

lOO.O0 ]9 0 5] 4667,85 ??.37 195.29 97.94 69.64 L_ 18 41 4067.8 19.40 187.76

110.00 9 54 Z! 1364.88 -10,80 342.56 89.41 122.63 10 17 6 764.9 -6.4? 356.21

110.00 ?0 17 52 44?6.95 ?4.65 175.97 91.91 65.53 ?1 31 59 3826.9 21,14 168.58

DIFFERENTIAL CORRECTIONS MID-CCIJR,_E EXECUTION ACCURACY ORBIT DETERNINATION ACCt.kqACY

TDE ,0854 TRA -.9}75 TC] 1.1483 BAU .2317 SGT 1910,] SGR 1?62.0 ,_3 413.? ST 554.4 SR 318.9 SS 569.1
ROE -.0939 RRA .4C:_.14 RC3-1.4409 FAU ,05520 RRT -,9180 RRF .9737 RTF -.9322 CRT -.9567 CR5 -.6093 CST .8099

FDF...2014 FRA 1.9131 FC3-5.0810 BSP 7198 SG8 Z'Z89.3 R23 -.1837 R13 .9610 LSA BO?.? MSA ?98.6 SSA 17.6

BeE .1269 8RA !.04_ BE3 1.8475 FSP -1211 ,SGI ZZ49.8 SGZ 424.9 THA 147.46 ELI 634.5 EL2 81.1 ALF 150.65

.LAUNCH DATE AUG 4 1970 FLIGHT TIME 128.00 ARRIVAL DATE DEC 10 1970

HELICCENTRIC CONIC DISTANCE 335.6_'Z
RL 151.78 LAL .00 LCL 311.21 VL 76.612 GAL 1.52 AZl. 88.J3 HCA 144.04 SMA 127.55 ?DE .19179 INC 1.8705 VI 29.353

RP 107.61 LAP 1.10 LOP 95.?7 VP 37.763 GAP -6.46 A?P 91,51 TAL 173,57 TAP 317.61 RCA 103.09 APO 152.01 V? 35.214

RE 55.612 GL 16.56 GP -33.60 ZAL 71.91 ZAP 42.63 ET5 42.21ZAE |38.28 ETE 307.36 ZAC 6_.24 ETC 260.25 CLP -?7,95

PLANETOCENTRIC CONIC

C3 9.283 VHL 3.047 DLA -3.97 RAL 241.40 RAD 6fl67,3 VEL 11o431PTH 1.98 VHP 5.587 OPA -55.37 RAP 733.81 ECC 1.1528

LN(J-I AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2_4TH INJ TINE PO CST TIM INJ 2 LATINJ 8 LONG

90.00 7 7 35 1924.23 -11.63 23.87 91.25 1J6.00 7 39 39 1324.2 -8.04 17.O3

_.00 18 6 38 4814.52 18.47 207.66 92.33 68.15 19 26 53 4214.5 15.35 2OO,38

I00.00 8 27 4 1667.82 -12.47 4.62 90.84 117.41 8 54 51 1067.8 -8.65 357,85

I00.00 19 ?9 50 4546.16 19.29 187.57 91.97 66.71 20 45 36 3946.2 15,97 J80.35

110.00 9 31 3 1467.51 -14.50 348.21 89.64 121.30 9 55 30 867.5 -10.25 341.68

110,0(1. 20 4? ZI 4319.24 21.45 169.25 gO.B8 62.72 21 54 20 3719.2 17,67 167,21

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT O_TERt41NATION ACCURACY

TOE .0524 TRA -.9271 TC3 1.1526 8AU .2524 SGT 1877,2 SC.R 146J.8 S_3 434.3 ST 331.1 SR 321.3 S$ 636.!

ROE -.0345 RRA .5538 RC3-1.6759 FAU .05676 RRT -.9249 RRF .9823 RTF -,9330 CRT -.9983 CRS -.7495 CST .7fl99

FOE ,3481 FRA 2,0150 FE3-5,2939 6SP 7479 _ _379,3 R_3 -,1759 RJ3 .9685 LSA 833,0 MSA ]09,4 SSA 15.6

• 3E .0627 8RA 1.O756 8C3 ?.0339 FSP -1283 5G1 2337.0 802 446,4 THA 142.64 ELI 670.5 EL2 16.1ALF J48.85

LAUNCH DATE AUG 4 197D FLIGHT TINE 130.00 ARRIVAL CATE DEC J2 1970

HELIOCENTRIC CONIC DISTANCE 342.322

RL 151 .78 LAL .00 LOt. 31J.21 VL 26.667 GAL 1.41 AZL 87.64 PICA 147.27 SMA 127.90 ECC .18877 INC ?.364J VI 29.353

RP 107.59 LAP 1.28 LOP 98.51 VP 37.808 GAP -5._8 AZP 91.99 TAL 173.90 TAP 321.17 RCA 103.82 APO 151.98 V? 35.222

RE 57.469 GL 71.03 GP -37.66 ZAL 72.99 ZAP 47.18 ETS 41.44 ZAE 135.09 ETE ]03.71 ZAC 64.23 ETC 259.94 CLP -30.85

PLAN[T(XENTR!C CONIC
C3 9.389 VHL 5.064 DLA .54 RAL 741.70 RAD 6567.3 VEL 11.436 PTH 1.98 VHP 5.509 DPA -57.25 RAP 231.67 ECC 1.1545

LN_ AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ ATMTH INJ TINE PO CST TIN INJ 2 LATINJ Z LONG

90.00 6 35 20 ,_066.20 -15.71 37.30 97.18 113.86 7 9 46 1466.2 -17.36 25.23
90.00 18 41 19 4676.98 14.79 199.25 92.03 65.57 19 59 16 4077.0 11.37 192.24

I{30.00 7 56 55 1803.02 -16.51 17.57 91.80 115.28 8 26 58 1203.0 -12.97 5.57

!O0.O0 20 Z 24 4415.40 15.58 179.63 91.65 64.16 21 16 0 3815.4 11.98 172.69
110.00 9 5 44 1587.61 -18.6? 355.07 90.66 119,20 9 32 12 987.6 -14.59 348.?8

110.00 21 10 5 4203.57 17.68 162.39 90.49 60.26 22 20 8 3603.6 13.39 155.67

_IFFERENTIAL CORRECTIONS NID-COUR51E EXECUTION ACCURACY ORBIT OETER_INATION ACCURACY
TOE .0177 TRA -.9066 TC3 1.1088 BAU .2758 SGT 1826,6 SGR 1697.7 SG3 447.9 ST _10.1 SR 381.5 55 7?9.2

ROE .0454 RRA .660? RE3-1.8967 FAU .05722 RRT -.9286 RRF ._82 RTF -.9378 CRT -.9571 ERS -.8945 CST .7793

FOE .52130 FRA 2.1034 FC3-3.2757 65P 7821 SC_ 2493.8 R_3 -.1607 R13 .9759 LSA 915.4 MSA 315.? SSA 13.1
BOE .0487 BRA 1.1215 BE3 2.1970 FSP -1334 501 2449°1 S_2 469.8 THA 137.26 ELl 650.7 EL? 89.4 ALF i43.55

LAUNCH GATE AUG 4 1970 FLIGHT TIME 13Z.00 ARRIVAL CATE DEC 14 1970

HI[LIC(ENTRIC CONIC

RL 151,78 LAL .00

RP 107.57 LAP 1.45

RE 59.382 GL L:_6.07

PLANETC_ENTRIC CONIC

C3 9,B01 VIOL 3.J3J

LNCH A5'NTH' L.NCH TINE
90.DO 5 59 33

90.00 19 20

100.00 7 23 32

100.00 _0 39 40

110.DO B 37 49

110.00 2| 41 _2

OIFFERENTIAL COR_I[CTICI_IS

TOE -,0|6_ TRA -,8892

.1341RR_ .Tg_Z

FOE .709_ FRA 2.|631

_0_ .1349 _RA 1.|9_J

OISTANCE 348,931

LOL 311,21 VL 26,715 GAL 1,3_ AZL 87,05 HCA 150.50 5_A 128,22 [CC .185!6 INC 2.9528 Vi 29.355

LOP 101,74 VP 37,848 GAP -5o31 A5'P 92,57 TAL 174,19 TAP 3?4,69 RCA 104.48 APO 151,96 V2 35,?29
GP -4_,23 ZAL 74,19 ZAP 5_,07 ETS 40,53 ZAE 131,43 ETE 299.94 ZAC 59.70 ETC 259.45 CLP -33.88

0LA 5.58 RAL 242.19 RAO 6567.4 VI[L 11.454 PTH 1.99 VHP 5.510 0PA -61.50 RAP ?28.36 ECC 1.1613

L-I TINE IN! I.AT IN! LCNG IN! RT AS_ IN! A5'NTH IN! TIME PO EST TIM IN! ? LAT IN! 2 LONG

_23|.86 -19.9_ 4_.58 94.18 110.49 6 36 45 1631.9 -17.07 35_16

43_8._1 10.43 190.50 92._ 63.52 20 36 26 3928.2 6.79 J83.72

1960.99 -20.83 Z2.31 93.83 111.94 7 56 13 1361.0 -17.67 14.94

4274.3_ 11.23 171.41 92.18 62.11 _1 _0 54 3674.3 7.41 164.71

1728.49 -_3.07 3.58 92.76 115.95 9 6 37 11_8.5 -19.39 356.38

4079.59 13.36 1fl5,._ _0.93 58.24 22 49 52 3479.6 9.07 148.92

NIO-C.O,1RSE EXECUTIOq ACCURACY (3RBIT 0ETERNINA-TION ACCURACY

TC3 1.0019 BAU ,3007 SGT 1751.6 _ 1967.8 .,qG3 449,7 ST 491.8 SR 521.3 SS 840.8

RC3-2.0643 FAU .05596 RRT -._287 RRF .9921RTF -.9306 CRT -.87J3 CR$ -.9676 CST .7703

FC3-4.9430 6SP 8_4 _G_ L_34.4 1_3 -.140_ R13 .9823 LSA 1059,5 MSA 313.4 SSA IO.5

_3 R,2946 FSP -J345 SGI 2587,7 SGZ 493,8 THA 131,42 ELI 693,5 EL2 181,5 ALF 133,07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 1970,

LAUNCH 0ATE AUG 4 1970 FLIGHT TIt4E 134.00 ARRIVAL CATE CEC 16 I970

HELICX_ENTRIC CONIC CISTANCE 355.517

RL 151.78 LAL .(30 LOL 311.21 VL 26.757 GAL 1.Z3 AZL 86.33 HC_ 153.72 5_4A

RP 107.55 LAP 1,62 LOP 104.98 VP 37.883 GAP -4.76 AZP 93.29 TAL 174.45 TAP
RE 61.346 GL ]1.66 GP -47.30 ZAL 75.52 ZAP 57.22 £TS 39.37 7AE 127.24 ETE

PLANE TOCENTRIC CONIC

C3 10.657 VHL 3.265 CLA 11.15 RAL 24Z.87 RAC 6567.4 VEL 11.491PTH 2.00 VHP

LN(.PI ATNTH LNCH TIME L-I TIME INJ LAT

90.00 5 18 22 2428.27 -24.11

90.00 20 7 ]7 4365.40 5.35

100.00 6 45 19 2147.85 -25.07

100.00 21 23 Zl 4121.04 6.23

110.O0 8 6 15 1894.58 -27.60

110.00 22 18 54 3947.08 8.51

0IrFERENTZAL CORR1ECTICNS

TOE -.O539 TRA -.8787 TC3 .B053 8AU .3223
ROE ._078 RR4 .9636 RC3-2.1136 FAU .0520]

FOE .9154 FRA 2.1958 FC3-4.2268 BSP 8459

BOE .5125 8RA 1.3041 6C3 2.2618 FSP -1287

12H.50 ECC .18244 INC 3.6720 Vl 29.353

32_.18 RCA 105.06 APO 151.94 vz 35.235

296.15 ZAC 54.66 ETC 258.71 CLP -37.01

5.614 0PA -66.04 RAP 223.20 ECC 1.1754

INJ LONG INJ RT A,5_ INJ A_4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
55.49 97.59 105.31 5 58 51 1828.3 -21.78 47.59

181.23 94.35 62.15 21 20 22 3765.4 1.58 174.58

34.56 97.29 106.84 7 21 7 1547.9 -22.53 26.69

162.79 93.87 60.70 22 3e 2 3521.0 2.28 156.23

14.56 96.32 111.02 8 37 50 1294.6 -24.49 6.57

148.19 9_.47 56.77 23 24 41 3347.1 4.08 141,91

MIC-CCIUR54E EX_ECUTION ACCURACY ORBIT OETERMINATION ACCURACY

_T 1660.2 SGR 2273.2 ,_,3 437.4 ST 481.2 SR 749.0 SS 967.3

RRT -.9_'237 RRF .9948 RTF -.9254 CRT -.8201 CRS -.9914 CST .7388

S(,6 2814.9 R23 -.I158 R13 .98_1 LSA 1279.3 MSA 302.6 SSA 8.3

S(,I 2766.0 S(,2 522.6 THA 125.46 EL1 857.1 EL2 240.6 ALg |_0.44

LAUNCH CATE AUG 4 1970 FLIGHT TIME 136.0D ARRIVAL CATE CEC 18 1970

HCLI_ENTRIC CONIC

RL 151.78 LAL .00

RP 107.53 LAP 1.79

RC 63.355 GL 37.72

PLANETOCENTRIC CONIC

C3 12.206 VHL 3.494
LNCH AZNTH LNCM TIME

90.00 4 27 $6

gO.OO Z! 5 12

I00.00 5 59 9

IDO.00 22 16 40

110.00 7 29 9

110.(30 23 3 9

0IFFER1ENTIAL CCI_CT|ONS

T0E -.0681 TRA -.8488 TC3 .6235 BAU .3509

ROE .5069 RRA 1.1658 RC3-2.0583 FAU .04687

FOE 1.0BZJ FRA 2.1468 FC3-3,3242 85P 9196

BOE .$1J5 BRA 1.4421BC3 2.1fl06 FSP -J222

0I$TANCE _62.077

LCL 311.21 VL 26.793 GAL 1.17 AZL 85.42 PICA 156,94 SMA

LOP 108.22 VP 37,9J4 GAP -4.23 AZP 94.21 TAL 174.67 TAP

GP -52.88 ZAL 77.00 ZAP 62.54 ET5 37.86 ZAE 122.46 ETE

128.75 ECC .18008 INC 4.5769 Vl 29.353
331,62 RCA 105.56 APO 151.93 v2 35.240

292.42 ZAC 49.13 ETC 257.64 CLP -40.18

OLA 17.J7 RAL 243.77 RAC 6567.5 Vl[L 11.558 PTH 2.02 VHP 5.859 OPA -70.71 RAP 214.90 ECC 1.2009

L-I TIN[ INJ LAT INJ _ INJ RT AS( INJ AZMTH INJ TII_ PO CST TIN INJ _ LAT INJ Z LONG

2668.49 -27._8 72.29 102.75 97.52 5 12 24 2068.5 -26.06 63.88

4j81.50 -.56 170.95 97.73 61.69 22 J4 54 3581.5 -4.34 164.31

2374.31 -28.57 50.46 102.56 99.19 6 38 44 1774.3 -27.00 42.00

3950.92 .49 153.41 97.15 60.11 23 22 31 3350.9 -3.49 146.89

209"Z.71 -31.64 28.35 101.84 103.66 8 4 2 1492.7 -29.44 19.8A

3805.28 3.15 140.71 95.49 55.94 24 6 34 3205.3 -1.34 134.50
MI0-COUR,_E EX_CUTZCIH ACCURACY ORBIT 0E TERNINA TION ACCURACY

5GT 1524.8 ,TW;R 2600.8 SG3 406.4 ST 451.3 5R 1026.3 SS 1059.0

RRT -.9|66 _ .9965 RTF -.9173 CRT -.7680 CRS -.9976 CST .7226

5(,6 _014.8 R23 -.0904 RI3 .9924 LSA 1513.3 MSA 297.5 $SA 6.3

,%| 2967.1 ,T_,2 534.4 THA 119.30 ELI 1087.5 EL2 272.8 ALF 109.97

LAUNCH 0ATE 4UG 4 1970 FLIGHT TIME 138.00 ARRIVAL CA TE CEC 20 1970

HELIOCENTRIC CONIC CISTANCE 36_.609

RL 151.78 LAL .00 LCL 311.21 VL 26.825 G4L 1.12 AIL 84.24 HCA 160.16 $MA 17B.96 ECC .17_05 INC 5.7577 vJ 29.353

RP 107.52 LAP 1.95 LOP 111.47 VP 37.941 CAP -3.71 A?P 95.42 TAL 174._4 TAP 335.00 RCA 106.00 APO 151.92 V2 35.245

RE 65.403 GL 44.13 GP -58.90 ZAL 78.63 ZAP 67.89 ETS 35.94 ZAE 117.09 ETE 28_._4 ZAC 43.17 ETC 256.07 CLP -43.22

PLANETOCENTRIC CONIC

C3 14.934 VHL 3.864 CLA 23.51 RAL 244.88 RA0 6567.6 VEL 11.676 PTH 2.05 VHP 6.304 CPA -75.11 RAP 200.77 ECC 1.2458

LNCH AZMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

90.00 3 17 15 2987.61 -28.05 95.53 109.6! 85.95 4 7 3 2387.6 -28.32 86.87

90.00 22 24 45 3950.20 -7.94 157.96 103.71 62.73 23 30 35 3350.Z -11.53 151.12

10(3.00 4 57 11 2665.44 -29.83 71.93 109.71 88.00 5 41 36 2065.4 -29.79 63.13

100.00 23 27 31 3747.61 -6.37 142._Z 102.86 60.73 24 29 58 3147.6 -10,22 135.55

lID.DO 6 42 42 2335.29 -34.07 46.81 109.67 93.02 7 21 38 1735.3 =33.27 37.66

110.00 0 2 24 3650.52 -2.76 132.63 100.63 55.92 1 3 15 3050.5 -7.22 126.38

OIFFER1ENTIAL CORRECTIONS NI0-COURSE EYJECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE -.0649 TRA -.8156 TC3 .4189 8AU .3753 SGT |361.3 SGR 2941.3 503 358.3 ST 407.3 SR 1348.5 S$ 1115.4

ROE .7805 RRA 1.4248 RC3-1.8325 FAU .0394! RRT -.9010 _ .9976 RTF -.9019 CRT -.7014 CRS -.9994 CST .6767

FOE 1.2087 FRA 2.0391 FC3-2.2844 B,$P 9941 _ 3241.| R_3 -.0661 R13 .9955 LSA 1772.9 MSA 291.9 SSA 4.7

_OE .7832 _RA 1.6417 BE3 I .8798 FSP -1095 501 3195.2 5G2 543,6 THA 113.35 EL1 1379.8 EL2 283.7 ALF 102.50

LAUNCH OATE AUG 4 1970 FLIGHT TIME 140.00 ARRIVAL OATE 0EC 22 1970

HIELI_ENTRIC CONIC

RL 151.78 LAL .DO

RP 107.51 LAP 2.11
RC 67.486 GL 50.64

PLANETC_ENTRZC CONIC

C3 19.863 VHL 4.457

LN04 A2'NTH LN_H TIME

79.89 23 32 7

100.11 2 20 13

79.89 23 32 7

100.11 2 20 15

110.00 5 35 _6

110.00 I 19 53

DISTANCE 375.108

LCL 311.21 VL 26.852 GAL 1.08 AZL 82.63 HC_ 163.37 SMA 129.14 ECC .17634 INC 7.3738 Vl 29.353

LOP 114.71 VP 37.964 GAP -3.20 AZP 97.07 TAL 174.95 TAP 3_8.32 RCA 106.37 APO 151.91 V2 35.249

GP -65.31 ZAL 80.37 2AP 73.06 ET$ 33.62 Z/q[ 111.14 ETE 285.54 2AC 36.86 ETC 253.75 CLP -45.76

DLA 29.93 RAL 246.18 RAO 6567.8 VlEL |1.885 PTH 2.|I'VHP 7.052 0PA -78.33 RAP 176.20

L-I TIME INJ LAT INJ _ INJ RT AS_ INJ A2_4TH INJ TIME PO CST TIM INJ 2 LAT
3799.58 -L_0.74 lS3.Ofl 115.06 67.93 24 35 26 3199.6 -23.55

3269.94 -20.73 114.09 |1§.06 67.92 3 14 45 2669.9 -23.54

3799.58 -2_.74 153.05 115.06 67.93 24 35 26 3199.6 -23.55

3269.94 -20.73 |14.09 1|5.06 67.92 3 14 45 2669.9 -23.54

2656.54 -32.42 71.f_. 118.99 78.51 6 19 52 2056.5 -33.66
3460.98 "-9.g_ 1_'2._0 J09.23 57.11 2 17 )4 2861.0 -14.17

0IFFERENTIAL CORRI[CTIONS

TOE -.0308 TRA -.7762 TC3 ._'279 B,4U .3_8

ROE 1.1600 RRA 1.7634 RC3-|.4461 FAU .030}5

FOE 1.2740 FRA 1.8736 FC3-1.3139 8SP |07|4

_OE 1.I_34 _qA 1.9267 OC3 1.4640 FSP -9"Zl

MIOoCOUR,T( EXECUTION _CCURAICY

SGT |169.8 SGR 3275.4 SG3 296.5

RRT °.B69_ _ .9_83 RTIr -.8724

3478.0 R23 -.0428 RJ3 .9974

SG| 3434._ SG2 fl_O.§ THA 107.73

ECC 1.3269

INJ 2 LONG
145.38

106.42

j45.38
106.42

62.61
116.10

ORBIT 0ETERNINATION ACCURACY

ST 347.7 sR 1685.6 SS 1120.0

CRT -.5636 CRS -.9999 CST .5524

LSA 2033.3 MSA 287.0 SSA 3.5

ELI J697.3 EL2 2_5.3 ALF 96.83

826



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5, 1970)

LAUNCH CATE AUG 4 1970 fLIGHT TIN[ 147.00 ARRIVAL GATE GEE ?4 I970

HELIC,(ENTRIC CONIC

RL 151.78 LAL .00

RP 107.50 LAP ?.75

RE 69.600 GL 56.90

PLANE TOCENTRIC CONIC

E] 29.4|0 VHL S.47]

LNCH ATNTH LNCH TIN?

66.61 ?? 10 48

113.39 3 flZ _fl

66.61 ZZ 10 48

113.39 ] 5Z ]fl

66.61 ZZ lO 48

I13.]9 3 52 35

CIFVER_NTIAL CORRECTIONS

TCE .0544 TRA -.7519
RCE 1.7076 RRA ?.23_0

FGE I .Z743 FRA I .6721
BCE 1.7087 _A 2.3499

LCL _II.?I VL Z6.875 GAL

LOP 117.96 VP }7.98] GAP

GP -77.10 ZAL 87.19 ZAP

CISTANE£ ]81.566

1.06 AZL 80.?7 _A

-?.7Z AZP 99.47 TAL
77.84 ETS 31.14 7AE

166.56 5MA 179.79 ECC .17493 INC 9.7336 Vl ?9.353

174.99 TAP 341.55 RCA 106.67 APO 151.91 V_'-35.253

104.59 ETE ?88.79 ZAC ]0_L:_ETC _50.27 CLP -46.74

CLA

L-| TIME INJ LAT INJ LONG INJ RT A54_ |NJ AtMTH INJ TIME

4165.11 -?1.61 181.5? 184.68 60.35 83 20 |3

]O96.61 -71.59 IOl.Z9 184.67 60.34 4 44 lI

4165.11 -Z1.61 IBI.SZ 184.68 60.35 25 20 13

]096.61 -81.59 101.29 IZ4.67 60.54 4 44 II

4165.11 -?1.61 181.58 |84.68 60.55 85 2g 13

]096.61 -81.59 101.89 1Z4.67 60.54 4 44 11

MID-COURSE E_ECUTION ACCURACY

TO5 .0888 BAU .5775 SGT 963.6 _W_ 3585.6 SG5 22B.6

RC3 -.9559 FAU .01992 RRT -.B077 t_F ._7 RTI r -.8146

FC3 -.5865 BSP 11486 5r_ 5718.8 _5 -.0201 RI5 .99H6

BC5 .9600 FSP -718 $61 3671.1 _ 55A.9 THA 108.54

36.10 RAL ?47.56 RA0 6568.Z VEL 12.279 eTH_ Z.?l VHP 8.798 0pA -78.68 RAP 141.47 ECC 1.4840
PO CST TIN INJ ? LAT INJ ? LONG

]565.1 -25.38 174._

7496.6 -25.37 94.01
3565.1 -25.38 174.75

?A96.6 -25.37 94.01

3565.1 -25.58 174.75

2A96.6 -25.37 94.01

ORBIT CETERMINATION ACCURACY

ST 297.B SR 2006.0 SS I0_3.8

CRT -.2519 CRS-J.O000 CST .2532

LSA ?276.5 MSA ?83.2 SSA 2.6

ELI ?007.3 EL2 ?83.2 ALF 97.15

LAUNCH GATE AUG 4 1970 FLI_T TIN[ 144.00 ARRIVAL GATE DEC 26 1970

H[LIOCENTRIC CONIC OISTANK:E _7._]

RL 151.78 LAL .00 LCt. 311.21 VL 215.893 GAL 1,06 A2L 76.48 Hr_

RP 107.49 LAP 2.59 LOP 12|.20 VP 37.999 GAP -2,26 AZP IO5.51 TAL

RE 71 .740 GL 62.55 GP -79.28 ZAL 64.0_ ZAP 82.01 ETS _'9.M ZA[

PLANETOCENTRIC CONIC

C3 50.339 VHL 7.095 OLA
LNCH AZMTH LNCH TII4E L-I TINE INJ LAT INJ _ INJ RT A._C INJ AZNTH INJ TIN[

58.25 2I 54 51 4417.06 -19.04 200.61 135.BI 52.I_ 22 48 28

121.75 4 57 47 5115.Z1 -19.02 I01.00 135._ 58.35 5 29 48

58.25 21 54 51 4417.O6 -19.04 200.61 155.81 _2.$6 28 48 28

121.75 4 37 47 5115.21 -19.08 101.00 155.B0 52,55 5 89 48

_8.2_ 21 54 51 4417.06 -19.04 L:_0.61 135.B1 52._ 22 48 28

I71.75 A 37 47 3115.81 -19.08 101.00 135.80 52.55 § 29 4Z

OIFFER[NTIAL CORRECTIONS MJ0-(.OJRSE [_CUT|ON ACCURACY

TOE .2055 TRA -.7151 TC5 .0209 B4U ._0_0 ._T 789,3 SGR 584§.6 _5 163.4

RDE 2.5625 RRA 2r94_ RC5 -.4578 FAU .00965 RRT -.7016 RRF .9988 RI"F o.7176
FOE 1.2316 FRA 1.4748 FC5 -.1656 BSP 120_6 S6e 59_5.7 1_5 .00_7 RI3 .9991

BGE 2.5705 BRA 5.0294 BE5 .4577 FSP -516 .S_| 5_86.| S_8 556.6 THA 96.57

169.71 5NA 129.41 ECC .17381 INC13.5173 VI Z9.353

174.95 TAP 344.66 RCA 106.97 APO 151.91 v2 35.255
97._4 [TE 881.90 _AC ?_.46 ETC ?45.12 CLP -41.66

41.53 RAL _48.72 RAO 65_8.9 t/EL 13.105 PTH 8.39 VHP 10.,168 OPA -75.41 RAP 110.98 ECC 1.8285
PO CST TIM INJ Z LAT INJ 2 LONG

5817.1 -25.79 194.11

8515.8 -23.77 94.50

_17.1 -25.79 194.11
8515.2 -75.77 94.50

3817.1 -23.79 19A.11

7515.8 -25.77 94.50

ORBIT 0ETERNINATION ACCURACY
ST 28_.B SR 2278.2 S$ 997.7

CRT .1844 CR$ -.9999 CST -.1687

LSA 2487.6 HSA 279,5 SSA ?.1

ELI ??78.8 EL2 ?78.8 ALF 88.66

LAUNCH GATE AUG 4 1970 FLIGHT TIN? 146.00 ARRIVAL GATE DEC ?8 1970

HELIOCENTRIC CONIC

RL 151.78 LAL .0_

RP 107.48 LAP 2.55
RC 73.9(]3 GL 65.87

PLAN[TOC_NTRIC CONIC

C3 106.904 VHL 10.339

LNCH A_HTH LN_H TINE

53.11 21 14 58

126.89 4 58 44

53.11 21 14 ]2

126.89 4 58 44

53.11 21 14 32
126.89 4 58 44

OIFFER1ENTIAL CCRRECTIONS

T_E-1.0279 TRA-J.98_k_ TC5 .0_55 BAU .0691

ROE 4.0Z12 RRA 3.7998 RE5 -.04HI FAU-.O01OI

FOE 1.7291FRA 1.3642 FC3 .0082 65P 1?477

_OE 4.1505 (3RA 4.2864 _C3 .0484 FSP -_f_

OISTANCE 394.846

LOt. 311.81 VL ?6.907 GAL 1.09 AZL 69.47 PlEA 178.78 SNA 179.51 ECC .17298 IN_20.5336 Vl 29.353

LOP 124.45 VP _8.011 GAP -1.83 AZP 110.58 TAL 174.77 TAP 547.55 RCA 107.11 APO 151.9? V? 35.257

GP -85.31 7AL 85.83 ZAP 85.37 ETS 54.58 ZA[ 88.57 ETE ]07.57 7AC 16.66 ETC 256.53 CLP 9.44

GLA 45.?4 RAL 248.110 RAO 6570.1 VEL 15.106 PTH 8.7? VHP 14.682 OPA -69.14 RAP 90.17 ECC 2.7594

L-I TIN[ |NJ LAT INJ LONG |NJ RT A._ [NJ A_eMTH INJ TIM_ PO C$T TIN INJ 2 LAT INJ 2 LONG

4647.24 -18.57 815.19 146.26 46.18 22 58 0 4047.8 -17.84 209.55

3?34.85 -18.35 105.69 146.74 46.12 5 52 59 ?634.9 -17.83 100.06

4647.?4 -18.57 215.19 146.26 46.18 22 5? 0 4047.? -17.84 209.55

3?54.B5 -18.35 105.69 146.84 46.12 5 52 59 ?654.9 -17.85 100.06

4647.74 -18.57 Z15.19 146.86 46.18 22 58 0 4047.? -17.84 209.55

5234.89 -12.35 105.69 146.24 46.1_ 5 52 39 ?634,9 -17.83 100.06

MIO-COURS([ ECECUTICN ACCURACY ORBIT OETERHINATION ACCURACW

SGT |668,0 S_ 37_0,8 SG) 109.9 ST 757.5 SR ?402.? S$ 9_5.8

RRT -.9579 RRF .9964 RTF -.9767 CRT -.9557 CRS -.9983 CST .9698

S(_ 4084.2 f_5 .0509 R15 .9989 LSA ?679.8 MSA 714.9 SSA 1.6

,S_1 4060.6 $G8 4_1_.4 THA 115.40 ELI ?503.8 EL2 ?I?.8 ALF 106.44

LAIJ_4_H OATE AUG 4 1970 FLIGHT TIME 148.00 ARRIVAL CAT? CEC 30 1970

HELIOCENTRIC CONIC

RL 1§1.78 LAL .00

RP IO7.48 LAP Z.65
RE 76.087 GL 65.99

PLANETOCENTRIC CONIC

C3 525.685 VHL 18.047
LNO4 AZMTH LNCH TI_E

54.56 21 6 18

I25.44 4 59 27

54.56 _I 6 I8

125.44 4 39 Z7

54.56 21 6 tB

125.44 4 59 27

DIFFERENTIAL CORR1ECTION5

TOE-2.9159"TRA -.6L:_J5 TC5 -.0659 eAU .9454

ROE-7.1779 RRA-7.18174 RE5 -.8070 FAU-.OI9|B

FOE 1.5203 FRA 1.5859 FC5 .0510 BSP I8266

00E 7.7468 _RA 7.2079 6C5 .?167 FSP -255

OISTANQ[400.217

LOL 511.21 VL 26.918 6AL 1.19 AZ'L 57.94 _ 17_.60 S_IA 129.59 ECC .17251 IN_37.0578 Vl 29.353

LOP 127.70 VP 58.019 GAP -1.46 A8'P 12(5.98 7_L 174.28 TAP 549.88 REA 107.?] APO 151.94 V2 _5.258
GP -76._0 ZAL 87.46 ZAP 87.7_ ETS 182._ Z_E 75.20 ETE 75.82 7AC 13.98 ETC 537.43 CLP 80.44

OLA 44.18 RAL 245.55 RAO 6571.8 _EL Z1,|4Z PTH 3.20 VHP 84.672 OPA -58.15 RAP 75.19 ECC 6.3599

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ _ITH INJ TIME PO CST TIM INJ 8 LAT INJ ? LONG

4811.99 -3.75 821.85 151.58 4S.99 28 26 50 4ZlZ.0 -9.?7 Z16.4]

3428.55 -5.71 114.96 151.50 45.95 5 56 55 88?8.5 -9.25 109.58

4811.99 -5.73 Z2I.B5 151.58 45.95 22 26 'JO 4212.0 -9.27 216.43

_428.55 -5.71 114.9(} 151._0 45.95 5 56 55 2828.5 -9.25 109.58

4811.99 -5.75 221.85 151.58 45.95 22 26 30 4212.0 -9.27 216.43

5428.55 -5,71 114.9_ 151.50 4_.95 5 36 55 2828.5 -9.25 109.58
MID-COIJRS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURAC_

SGT 995.5 SGR 391tl.9 S65 75.3 ST 928.9 SR 2470.5 SS 1172.7

RRT .8005 f_ -._9_ RTF -.7_7 CRT .9555 CRS .9999 CST .9488

S[_ 4105.9 R_5 -.0450 R|5 -.9986 LSA ?855,5 MSA 268.7 SSA 1.4

SGI 4062.? ,%? 585.6 THA 78.47 EL! 7626.1 EL2 ?6].4 ALF 70.07

827



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5. 1970

LAUNCH CATE AUG 4 1970 FLIGHT TIN[ I50.00 ARRIVAL CA T[ JAN 1 1971

HIELIOCENTRIC CONIC

RL 151.78 LAL .00 L0L 311.Zl VL

RP 107.48 LAP Z.77 LOP 130.95 VP

RC 78.Z89 GL 44.98 GP -49.02 ZAL

PLANi_TOCENTRIC CON|C

C31436.729 VHL 37.904

LN(J-I ATMTH LNCH TINE

90.00 I 24 49

90.00 ZZ 55 37

100.O0 3 ZI ]Z

lOO.O0 Z3 41 35

110.00 5 Z5 42

llO.O0 23 53 55

CIFFERENTIAL CORRECTIONS

TOE-6.0320 TRA-1.4816 TC3 -.1035 8AU 5.0060

R0-10.3347 RR-IZ.1393 RC3 -.2392 FAU-.0913Z

FOE 2.2802 FRA 2.B015 FC3 .0550 85P 9531

8OEll.9662 8R412.2294 9C3 .2606 FSP -184

CISTANCE 404.813

26.9Z6 GAL 1.55 A?L 5.45 PICA 177.22 ,944 129.64 ECC .17288 INC84.5446 Vl 29.353
_}.025 GAP -1.50 AZP 174.54 TAL 172.56 TAP 349".79 RCA 107.23 APO 152.05 V2 35.2§9

88.54 ZAP 88.87 ET5 I82.99 ZAE 48.50 ETE 73.56 ZAC 34.47 ErE 292.58 CLP 88.27

CLA 27.11 RAL 234.66 RA0 6573.2 VEL 39.472 PTH 3.56 VHP 50.257 0PA -32.93 RAP 56.47 ECC24.6449

L-I TIN[ INJ LAT JNJ LONG INJ RT ASC INJ A2'NTH INJ TINE PO CST TIN JNJ 2 LAT INJ 2 LONG

3981.75 -6.95 159,75 149.79 62.48 2 31 11 3381.7 -10.58 152.95

4456.24 8.21 I86.37 _41.98 62.81 24 9 53 3856.2 4.50 179,66

3605.49 -11.01 134.O 151.95 62.03 4 21 38 3005.5 -14,66 127.34

4307.73 12.29 173.53 159.84 62.55 24 53 25 3707.7 8.51 166.58
3216.97 -18.52 108.96 156.19 60.74 6 19 19 2617.0 -22.28 101.83

4269.02 19.85 166.25 155.67 61.58 25 5 4 3669.0 15.90 159.34

NIO-COUREdE EXECUTION ACCURACY CROIT 0ETERNINATION ACCURACY

.SGT 1228.9 56R 3158.7 SG3 62.5 ST 915.Z 5R 1681.0 SS 16_0.8

RRT .8670 RRF -.9998 RTF -.8597 CRT .9570 CRS .9999 CST .9524

5389.4 RZ5 -.0747 RI5 -.9971 LSA 2495.1HSA 255.3 SSA 1.1

5GI 5339.5 562 579.2 THA 70,76 ELI 1899.5 EL2 234,9 ALF 62.01

LAUN(H OAT[ AUG 4 1970 FLIGHT TIN[ 152.00 ARRIVAL CATE JAN 3 1971

HELICX:ENTRIC CONIC

RL 151.78 LAL .00
RP 107.48 LAP 2.87

RC 80.507 GL -61.89

PLANETOCENTRIC CONIC

C3 448.655 VHL 21.181

0ISTANCE 4J5.375

LOL 311.21 VL 26.930 GAL .82 aiq. 135.95 _ 184,14 ,f_4A

LCP I54.20 VP 38.028 GAP .05 AZP 46.14 TAL J76.03 TAP

GP 74.59 2'AL 68.51 ZAP 90.01 [T$ 189.60 ZA[ 77.60 ETE

0LA -70.28 RAL 172.11 RAO 6572.2 EL 25.874 PTH 3.31 VHP

129.67 ECC .17113 INC43.9336 Vl 29.353

.17 RCA 107.48 APO 151.86 V2 35.258

291.9I ZAC 154.15 ETC ]01.87 CLP 90.03

26.420 0PA 70.69 RAP 317.93 ECC 8.3837
LNCH AZMTH LNCH TIHE L-I TINE INJ LAT

22.54 2 46 5 E_6.JO 2.96

157.46 13 15 21 630.9_ 2.97
2Z.54 2 46 5 2386.10 2.96

157.46 15 15 21 630.92 2.97

22.54 Z 46 5 2386.10 2.96

157,46 15 I_ 21 6]0.92 2.97

0IFFERENTIAL CORRECTIONS

TOE 5.9408 TRA 1.7J12 TO3 -.1244 8AU 1.6075

RO-II.6265 RRA-J.9080 RC3 .2373 FAU-.02686

FOE-2,8758 FRA -.4913 FC3 .0518 8SP 12769

_CE13.0563 8RA 2.5629 8C5 .2680 FSP -256

INJ L.ONK; INJ RI' ASC INJ A2'HTH INJ TII_ PO csr TIM INJ 2 LAT INJ 2 LONG

77.29 81.04 160.25 3 25 51 1786.1 10.48 74.96

286.89 81.06 160.25 15 25 52 ]0.9 10.49 284.57

77._ 81.04 160.25 3 25 51 1786.1 10.48 74.96

286.89 81.06 160.29 15 25 52 ]0,9 10.49 284.57

77.29 81.04 160.25 3 25 51 1786.1 10.48 74.96

286.89 8|.06 1_.25 13 25 52 30.9 10.49 284.57

NI0-C_SE EXECUTION ACCURACY CRBIT OETERNINATION ACCURAC_

SGT 2177.4 SGR 3638.7 SG3 77.7 ST 1658.9 SiR 3178.4 SS 1796.1

RRT -.969_ RRF .9995 RTF -.9735 CRT -.9944 CRS-I.O000 CST .9950

S(_ 4240.4 R25 -.0455 RI5 .9985 LSA 4006.9 HSA 157.7 SSA 1.8

SGJ 4215.5 ,f_2 460.8 THA 1_.52 ELI 35_1.9 £L2 155.4 ALF 117.49

LAUNCH GAT[ AUG 4 1970

HELI_ENTRIC CONIC

RL 151.78 LAL .DO

RP IO7.48 LAP 2.97

RE 82.739 GL -66.27

PLANE TOCENTRIC CONIC

C3 160.770 VHL 12.680

LNCH ATMTH LNC_ TIE

18.36 I 57 10

161.64 12 43 56

18.36 i 57 10

161.64 12 43 56

18.36 I 57 10

161.64 12 43 56

FLIGHT TII._ 154.00 ARRIVAL GATE JAN 5 1971

OlSTANCE 421.223

LQ. 511.21 VL 26.932 GAL .97 AZL I15.54 PICA 186.91 SNA

LOP 137.45 VP _.028 GAP .33 AZP 64.65 TAL 175.32 TAP

GP 88.19 7AL 86.86 ZAP 90.71 ETS 214.40 7AE 91.03 ETE

CLA -73.90 RAL 162.04 RAG 6570.7 VEL 16.796 PTH 2.90 VHP

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TINE

2262.79 11.73 77.62 68.59 163.55 2 34 53

5775.84 11.74 260.85 68.62 163.55 14 2'0 12

2262.79 11.73 77.62 68.59 163.55 2 34 53

5775.84 11.74 260.85 68.6E 165.55 14 20 12

£26Z.79 11.73 77.62 68.59 165.55 2 54 55

5775.84 11.74 260.83 68.62 163.55 14 213 12

CIFFERENTIAL CCRR[CTIONS MIO-COURSE EXECUTION ACCURACY

TOE 6.6399 TRA 1.6024 TC3 -.0718 8AU .2259 5GT 5981.5 _ _rl72.8 ,SG5 114.6

RCE-3.6786 RRA -.7505 RC3 .0767 FAU-.O029_ RRT -.9955 RRF .9979 RTF -.9977

F02-2.3361 FRA -.4917 FC3 .0160 BSP 1 3943 SG8 4488.7 R_ -.0297 R13 .9985

_E 7.5908 6RA 1.7694 8C3 .lOSI FSP -358 5411 4485.4 SG2 174.2 THA 152.56

LAUNCH GATE AUG 4 1970 FLIGHT TINE 156.OO

HELIOCENTRIC CONIC 01STANCE 427.582
RL 151 .78 LAL .(30 LCL 311.21 VL 26.931 GAL 1.06 AZL 107.96 PICA 189.96 SHA

RP 107.49 LAP 3.06 LOP 140.70 VP 38.025 GAP .70 ATP 72.29 TAL 174.85 TAP

RE 84.985 GL -65.35 GP 82.91 7AL 85.56 7AP 92.29 ET5 551.51 ZAE 99.16 ETE
PLANETOCENTRIC CONIC

C3 83.490 VHL 9.157 0LA -74.87 RAL 167.08 RAO 6569.6 VIEL 14.512 PTH 2.60 VHP

LNCH AZHTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE

17.25 2 14 59 2152.94 20.44 76.38 71.28 165.82 2 50 32

162.75 13 6 17 5641.51 20.45 258.48 71.]0 165.82 14 40 18

17.25 2 14 59 2152.94 20.44 76.38 71.28 165.82 2 50 52

1F2.75 13 6 17 5641.51 .30.45 258.48 71.30 163.82 14 40 18
17.25 2 14 59 2132.94 _.44 _6,5_ 7|,_8 165.82 2 50 52

162.75 13 6 17 5641.51 20.45 258.48 71.30 163.82 14 40 18

OlFFERENTIAL CORRECTIONS MI0-(.(_SIE [X[CUTIGN ACCURACY

TOE 1.6041 TRA -.2677 TC5 -.0584 BAU .1801 SGT 1198.6 _ 4407,5 .T_5 171.9
ROE 5.7026 RRA 1.0666 RC5 .I_4 FLU .00999 RRT .5634 RRF -.9970 RTF ".42_9

F02-2.6894 FRA -.4322 FC3 -.1056 $SP 14285 S_ 4567.6 R'23 .0386 RI3 -.9984

8OE 5.9239 8RA I .0°_7 BC5 .1615 FSP -540 SGI 4430.4 _2 JllO.9 THA 83.98

129.68 ECC ,17127 INC25.5354 Vl 29,353

2.22 RCA 107.47 APO 151.89 V2 35.257

314.91 ZAC 165.42 EtC 346.38 CLP 115.08

15.511CPA 67,15 RAP 280.09 ECC 3.6459

PC) CST TIN INJ 2 LAT INJ 2 LONG

1662,8 19.39 75.64
5175.8 19.40 258.86

1662.8 19.39 75.64

5175.8 19.40 258.86

1662,8 19.39 75.64

5175,8 19.40 258.86

ORBIT 0ETERMINATION ACCURACY

ST _101.0-SR 1702.3 55 1432.2
CRT -.9993 CRS-I.O000 CST .9995

LSA 3815.9 HSA 64.4 SSA 2.4

ELI 3537.0 EL2 57.0 ALF 151.24

ARRIVAL GATE JAN 7 1971

129.67 ECC .17151 INC17.9641 Vl 29.353

4.81 RCA 107.43 APO 151.91 v2 35.255

91.02 ZAC 16H.83 ETC 155.78 CLP-I08.S8

10.714 OPA 61.90 RAP 264.21 EGG 2.3740

PO CST TIN INJ 2 LAT INJ 2 LONG
1532.9 28.10 74.28

5041.5 28.11 256.38

1532.9 28.10 74.28

5041.5 28.11 256.38

1532.9 28.10 74.28

5041.5 28.11 256.58

ORBIT OETERNINATION ACCURACY

5T 1024,2 SR 5657,5 55 1587.4

CRT .92D6 CRS .9996 CST .9315

LSA 4098.4 HSA 387.2 SSA 2.2

ELI 3778.4 EL2 587._ ALF 75.39
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH GATE AUG 4 1970 FLIGHT TIM[ 158.00 ARRIVAL BATE JAN 9 197!

H[L|O([NTR|C CONIC

RL 151.7H LAL .00

RP ID7.50 LAP 3.14

RC 97.241 GL -62.93

PLANE TC_ENTRIC CONIC

C3 53.202 VHL 7.294

LNCH A?MTH LNCH TIt4E

17.35 Z 55 29

162.67 15 46 27

17.55 Z 55 29

162.67 15 46 27

17.55 2 55 _9

162.67 13 46 27

CIFFE_NTIAL CORR[CTIONS

TCE -.7967 TRA -.3985 TO3 -.2539 BAU .34]4

RCE 5.1470 RRA .5384 RC3 .4106 FAU .02187

FG£-5.5267 FRA -.3339 FC3 -.3559 BSP 14590

BCE 5.2095 8RA .6699 BC3 .4828 FSP -778

CISTANCE 433.621

LOt. 511.21 VL 26.927 GAL J.16 AZL 103.96 H(4 193.11 ,_A 129.65 ECC .17191 INC13.9607 Vl 29.555

LOP 143.95 VP 58.020 GAP 1.10 AZP 76.39 TAL 174.42 TAP 7.53 RCA 107.56 APO 151.93 V2 55.253

GP 76.11 7AL 93.84 ZAP 94.66 [TS 6.96 ZAE 105.29 ETE 106.13 7AC 167.11ETC 199.99 CLP-ID�.�O

CLA -74.80 RAL 177.19 RAO 6568.9 V[L 13.218 PTH 2.41 VHP 9.351GPA 57.01 RAP 254.84 ECC 1.9756

L-I TII4E INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TII4E PO CST TIN INJ 2 LAT INJ Z LONG

?025.44 27.43 74.46 79.06 162.81 3 29 14 1425.4 55.04 72.00

5534.31 27.44 256.64 79.09 162.81 15 18 42 4934.3 35.05 254.18

2025.44 27.43 74.46 79.06 162.81 3 29 14 1425.4 35.04 72.00

5534.31 27.44 256.64 79.09 162.81 15 18 42 4934.3 35.05 254.19

Z025.44 27.43 74.46 79.06 162.81 3 29 14 1425.4 55.04 72.00
5534.31 27.44 256.64 79.09 162.81 15 18 42 4934.5 35.05 254.19

NIO-COUR,_E EXECUTION ACCURACY CRBJT 0ETERMINATION ACCURACY

SGT 1397.7 SGR 4393.9 SG3 245.9 ST 721.1 SR 4072.0 SS 1897.9

RRT -.7616 /_ -.9988 RTF .7596 CRT -.9208 CRS 1.0000 CST -.9199

._ 4610.8 R23 .0505 RI3 -.9975 LSA 4541 .5 MSA 278.9 SSA 2.9

$61 4526.2 SG2 879.3 THA 104.16 ELI 4126.0 EL2 277.6 ALF 99.30

LAUNCH GATE AUG 4 1970 FLIGHT TIM[ 160.00 ARRIVAL BATE JAN 11 1971

HELIC_ENTRIC CONIC

RL 151.78 LAL "00

RP 107.51 LAP 3.21

RC 89.506 GL -60.05

PLANET(XENTRZC CON|C

C3 38.313 VHL 6.|90

LNCH AZMTH LNCH TIME
18.Z9 3 40 31

161.71 14 27 33

19.29 3 40 31
161.71 14 27 33

18.29 3 40 31

161.71 14 27 33

OZFFERENTZAL CORRIECTZONS

TOE-1 .64_9 TRA -.3079 TC3 -.5190 BAU .4252

ROE 4.3697 /eRA .2153 RC3 .6479 FAU "03348

FOE-3.9232 FRA -.1800 FC3 -.7566 BSP 14613

80E 4.6683 8RA .3757 BC3 .8302 FSP o1035

OISTANCE 439.881

LOt. 311.21 VL 26.921 GAL 1.85 42'1. 101.49 HCA 196.30 5144 129.61 ECC
LOP 147.20 VP 38.013 GAP 1.51 AZP 78.96 TAL |73.97 TAP 10.27 RCA

GP 70.09 7AL &2.31 7AP 97.70 ETS 13.67 7AE 110.32 ETE 113.23 ZAC

.17247 1NC11.4941 vl 29.355

107.25 APO 151.96 V? 35.249

163.11ETC 221.21CLP-113.16

OLA °73.96 RAL 187.98 RAO 6568.5 VEL 12.637 PTH Z.29 _ 6.967 OPA 52.41 RAP 248"09 ECC 1.6305

L-I TINE INJ LAT INJ LONG INJ RT A._C INJ A2_4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1941.11 32.63 71.83 87.36 160.85 4 |2 52 1341.1 40.14 68.82

3453.88 32.63 254.97 87.39 160.85 15 58 27 4853.9 40.14 251.97

1941.11 32.63 71.83 87.36 160.85 4 12 52 1341.1 40.14 68.82
5453.88 32.63 254.97 87.39 160.85 15 58 27 4853.9 40.14 251.97

1941.11 32.63 7|.83 87.36 160.85 4 12 52 1341.1 40.14 69.82

5453.88 32.63 254.97 87.39 160.85 15 58 27 4853.9 40.14 251.97

M|0-COUREd[ EXECUTICN ACCURACY CRBIT 0ETERNINATION ACCURACY

SGT 1946.7 5GR 4186._ 503 328.2 ST 1552.0 5R 4050.7 SS 2198.9

RRT -.9093 RRF -.9983 RTF .9123 CRT -.9891CRS 1"0000 CST -.9_86
506 4616.7 R_3 .0602 R13 -.9966 LSA 4853.9 HSA 217.6 SSA 3.7

SG| 4556.3 SG2 744.1 THA 113.59 ELI 4332.6 EL2 213.2 ALF 110.91

LAUNCH BATE AUG 4 1970

H[LIC'_[NTRIC CONIC

RL 151.79 LAL .00

RP 107.52 LAP 3.26

RC 91.779 GL -57.06

PLAN_TOCENTRIC CONIC

C3 29.891 VHL 5.467

LNCH ATMTH LNCH TIN[

19.97 4 22 34

160.13 15 3 4

19.87 4 22 34

!60.13 15 3 4

19.87 4 22 34

160.13 15 3 4

FLIGHT TIN[ 162.00 ARRIVAL BATE JAN 15 1971

CISTANCE 446.141

LOL 311.21 VL 26.913, GAL 1.36 AZL 99.82 PICA 199.50 SI.IA 129.55 ECC .17321 INC 9.8187 Vl 29.355
LOP 150.45 VP 38.004 GAP 1.91 AZP 80.73 TAL 173.49 TAP 13.00 RCA 107.11 APO 151.99 v2 55.245

GP 64.54 ZAL 80.76 ZAP 101.23 EtS 18.34 7AE 114.52 ETE 119.00 7AC 158.47 ETC 232.50 CLP-116.94

CLA -72.59 RAL 197.71 RAC 6568.2 VEL 12.299 PTH 2.22 VHP 6.096 CPA 48.01

L-I TIN[ INJ LAT INJ LONG INJ RT 45_ INJ A_qTH INJ TINE PO CST TIN

1875.08 36.33 68.56 94.56 158.19 4 53 49 1275.1

5394.77 36.34 253.31 94.38 158.19 16 32 59 4794.8

1875.08 ]6.33 68.56 94.36 158.19 4 53 49 1275.1

5394.77 36.34 253.31 94.38 158.19 16 32 59 4794.8

1875.08 36.33 68.56 94._6 158.19 4 53 49 1275.1

5394.77 36.34 253.31 94.38 138.19 16 32 59 4794.8

RAP 242.80 EC£ 1.4919

INJ 2 LAT |NJ 2 LONG

43.69 64.88

43.70 249.62

43.69 64.88

43.70 249.62

43.69 64.88

43.70 249.62

CIFFERENTIAL CORRECTIONS NI0-CGURSE EXECUTION ACCURACY

T02-2.0676 TRA -.1869 TC3 °.8395 BAU .4757 5GT 2442.5 .T_ 3924.5 SG3 411.5

RCE 3.6398 RRA .0037 RC3 .8440 FAU "04468 RRT -.95|5 I_ -.9978 RTF .9546

F02-4.3392 FRA .0204 FC3-! .2940 8SP 14679 SG8 4622.5 R23 .0683 R13 -.9956

_OE 4.1861 BRA .1820 8C3 !.1904 FSP -1300 SGI 4577.4 SG2 644.4 THA 121.32

LAUNCH OATE AUG 4 1970 FLIGHT TINE 164.00

P_LI(_ENTRIC CONIC CISTANCE 452.391

RL 151.78 LAL "0(3 LOL 311.21 VL 26.903 GAL 1.47 42'1.. 98.60 HCA ,202.72 SMA

RP 107.53 LAP 3.31 LOP 153.70 VP 37.992 GAP _.3! ATP 82.06 TAL 172.97 TAP

RC 94.056 GL -54 ,08 GP 59.35 7AL 79.18 ZAP 105.10 ET5 21.91ZAE 118.00 ETE

PLANETOCENTR_C CONIC

C3 24.669 VHL 4.967 0LA -70.89 RAL 205.95 RAO 6568.0 VIEL |2.085 PTH Z.16 VHP

LNCH AZMTH LNCH T]HE L-_ T_NE INJ LAT ZNJ LONG INJ RT AS( INJ AZMTH |NJ TIHE

21.84 4 59 _6 1822.6(] 38.88 64.85 99.71 |Sfi.J_ 5 29 58

158.16 15 3! 50 5351.82 38.89 251.63 99.73 155.12 17 I 2

21.84 4 59 36 1822.60 38.88 64.85 99.71 155.12 5 29 58

158.16 15 31 50 5351.82 38.89 251.63 99.73 155.12 17 1 2

21.84 4 59 _6 1822.60 _8.88 64.85 99.71 155.12 5 29 58

158.16 15 31 50 5351.82 38.89 251.63 99.73 155.12 17 1 2

0IFFERENTIAL CORRECTIONS NI0-COUREdE E_ECUTION ACCURAC_

TOE-2.ZSI| TRA -;0563 TC3-1.|978 8AU .5109 SGT 2894.8 SGR _6_Z.2 SC,3 488.0

ROE 2.9933 RRA -.1404 RC3 .9824 FAU .05466 RRT -.9680 I_ -.9971 RTF .9709
FOE-4.5414 FRA .2576 FC3-1.9184 8._o 14726 SGB 4636.9 R23 .0752 RI3 -.9945

BOE 3.7635 8RA .1513 BC3 1.5491 F,SP -1544 SGJ 4601.4 502 572.1 THA 128.43

129.48 ECC

15.69 RCA

124.35 2AC

5.527 OPA

ORBIT 0[TERMINATION ACCURAC_

ST 2175.8 SR 3814.5 SS 2395.2

CRT -.9960 CRS 1.00{30 CST -.9955

LSA 4999.0 NSA 178.7 SSA 4.8

£L1 4388._ ELZ 169.1ALF 119.65

ARRIVAL CATE JAN 15 1971

.17410 INC 8.6016 Vl _9.353

106.94 APO 152.03 v2 35.240

153.78 [TC 239.17 CLP-120.73

43.77 RAP 238.49 ECC 1.4060

PO CST TIN INJ 2 LAT INJ 2 LONG
1222.6 46.05 60.43

4751.8 46.05 247.21

1222.6 46.05 60.43

4751.8 46.05 247.21

1222.6 46.05 60.43

4751.8 46.05 247.21

ORBIT CETERNINATION ACCURAC_

ST 2632.4 SR 3456.4 SS 2505.3

CRT -.9978 CRS 1.0000 CST -.9972

LSA 5012.8 NSA 155.0 SSA 6.0

ELI 4342.5 EL2 137.6 ALF 127.29

829



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. t970)

LAUNCH OATE AUG 4 1970 FLIGHT TIME 166.00

I_ELIOCENTRIC CONIC DISTANCE 458.627

RL t51.78 LAL .00 LOL 3II.2I VL 26.89I GAL 1.60 AZL 97.67 HCA ?05.94 St4A

RP I07.55 LAP 3.35 LOP I56.95 VP 37.978 GAP ?.71 AZP 83.09 TAL I77.4Z TAP

R¢ 96.339 GL -51.18 GP 54.50 ?AL 77.57 ?AP 109.16 ETS ?4.68 ZAE I?0.81 ETE

PLANIETOCENTRIC CONIC

C3 21.22? VHL 4,607 CLA -69.00 RAL ?IZ.B7 RAG 6567.9 VEL 11.94? PTH 2.13 VHP

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT
24.03 5 31 53 1180.07 40.54

155.97 15 54 46 5371.10 40.55

?4.03 5 31 53 1780.07 40.54
155.97 15 54 46 5371.10 40.55

24.03 5 31 53 1780.07 40.54

I55.97 15 54 46 5371.10 40.55
D|FFER1ENTIAL CCRR_CTIONS

TDE-?.3775 TRA .0787 TC3-1.5791 BAU .5403

ROE ?.4467 RRA -.2377 RE3 J .0643 FAU .06_05
FOE-4.5499 FRA ,51?7 F(3-2.5771 8SP 14847

60E 3.4081 eRA ,7497 6(3 1.9043 FSP -1756

ARRIVAL C4TE JAN 17 J971

179.40 ECC .17516 INC 7.6730 V! 29.353

I8.36 RCA J06.73 APO 152,07 V2 35,235

179,47 ZAC I49,25 ETC 243.47 CLP-J24.4J

5,I53 OPA 39.69 RAP 234.96 ECC 1.3493

INJ LONG JNJ RT ASC INJ A=_4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LCHC
60.91 103.69 151.86 6 I 53 1180,1 47.47 55.76

?49.99 103.71 151.86 17 ?3 77 4771.I 47.48 244.83

60.91 103.69 151.86 6 I 33 1180.1 47.47 55.76

249.99 103.71 151.86 17 ?3 27 477I.| 47.48 244.83

60.91 103.69 151.86 6 | 33 1180,! 47,47 55.76

249.99 103.71 151.86 17 23 ?7 4771.1 47.48 244,83

MI0-COLMSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

_T 33OI.2 _ 330!o4 563 551o9 ST 7957.3 SR 3_53.2 SS 2530._

RRT -.9753 _ -.9962 RTF .9783 CRT -.9986 CRS .9999 CST -.997_

5C_ 4668.7 R_3 .0807 R13 -.9934 LSA 4942.0 MSA 141.5 SSA 7.2

5_! 4639.8 Sr.,2 518.6 THA 135.00 ELI 4?45.6 EL? J13,8 ALF J34,04

LAUNCH DATE AUG 4 1970 FLI_4T TINE |68.00 ARRIVAL DATE JAN 19 197]

HELIC_ENTRIC CONIC BISTANCE 464.846

RL 151.78 LAL .00 LQ. 311.71 VL ?6.877 GAL 1.74 AZL _.94 HCA _09.17 ,SMA I79.31 ECC ,I7639
RP 107.57 LAP 3.37 LCP 160.Z0 VP 57.963 GAP 3_10 AZP 83.94 TAL |71.81 TAP ?0.98 RCA 106.50

RE 98.624 GL -48.36 GP 50.00 ZAL 75.91 2AP 113.26 ET5 215.83 ZAE 122.99 ETE 134.38 7AC 144,98
PLANETOCENTRIC CONIC

C3 18.850 VHL 4.34? DLA -67.0| RAL 2J8.74 RAB 6567.8 VlEL 11.842 PTH 2.10 VHP 4.9I? OPA 35.80
LNO4 AZMTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT A,_C INJ A2'NTH INJ TIME

26.33 6 0 23 |744.86 41.51 56.g0 106.68 J48.57 6 29 ?8

153.67 16 J3 6 5?99.90 41.52 248.47 J06.70 148.36 17 41 26

26.33 6 0 ?3 J744.86 41.51 56.90 106.68 J48.57 6 29 78

153.67 I6 13 6 5?99.90 41.52 ?48.47 106.70 148.56 17 41 ?6

26.33 6 0 ?3 |744.86 4|,51 56,g0 106._ 148.57 6 _9 ?8

153.67 16 13 6 5?99.90 41.57 248.47 106.70 148.56 17 4! 26

OIFFERI[NTIAL CORR1ECTION$ MI0-COURS[ EXECUTION ACCURACY

TO_E-2.3905 TRA .?J6l TC3-! ._44 8AU .5660 SGT 3659.9 _ 2979.9 5C,3 599.7

ROE 1.9977 RRA o.301J RC3 1.0897 FAU .06925 RRT o.9786 RRF -.995l RTF .98_0

FOE-4.4038 FRA .7702 FC3-3.1803 BSP !5004 _ 47J9.6 R_3 .084fl R13 -.9923

BOE 3.1153 BRA .3?06 BC3 2.7461 FSP -1912 S_! 4695.4 S_2 477.7 THA 140.97

INC 6.9374 VI ?9.353

APO 152,I2 V? 35.229

ETC 246,41 CLP-IZT.�I

RAP 232.08 ECC 1,3J02

PO CST TIH INJ ? LAT INJ 2 LONG

I144,9 48.I8 51.07

4699.9 48.I8 242.64

1|44.9 4_.18 51._7
4699.9 48.18 242.64

1144.9 48.1H 51._7

4699.9 48.I8 242.6_
ORBIT OETERHINATION ACCURACY

ST 316Z.7 SR 2654.I SS 24H9._

CRT -.9989 CRS .9998 CST -.9979

LSA 4819.I HSA I34.4 SSA _.4

ELI 4177.7 EL? 94.0 ALF 140._

LAUNCH DATE AUG 4 1970 FLIGHT TIME 170.00 ARRIV4L C4TE JAN 21 I97l

HELIOCENTRIC CC_IIC DISTANCE 471 .047

RL I5|.78 LAL .00 L_ 311.71 Vk ?6.86? GAL 1.90 AZL 96.34 HCA 2I?.39 S*4A 129.20 ECC .I7777 INC 6.3369 vl 29.353

RP I07.59 LAP 3.59 LOP 163.45 VP 37.946 GAP 3.50 AZP 84.64 TAL I71.I7 TAP ?3.57 RC_ 106.24 APO 152.17 V2 35.2?2

RC 100.910 GL -45.64 GP 45,84 ZAL 74.L_} ZAP 117,3Z ETS ?8.49 7AE 174.61 ETE I39,03 ZAC 141.03 ETC 248.51 CLP-I3;.?0

PLAP,_.TOCENTRIC CCIN|C

C3 17.I76 VHL 4.J44 DLA -64.99 RAL ZZ3.87 RAC 6567.7 VEL 1|,771 PTH 2.08 VHP 4.767 DPA 52.]] RAP 229,77 ECC ;.?_27

LNCH AS_4TH LNCH TIME L-I TIME INJ LAT

28,70 6 26 0 1715.16 41.94

151.30 16 27 59 5286.74 41.95

?8.70 6 ?6 0 1715.16 41.94

151.30 16 77 59 5286.74 41.99

28.70 6 26 0 1715.16 41.94

151.50 I6 ?7 59 5286.74 41.95

O|FFERENTIAL CORRECTIONS

TOE-2.3609 TRA .3609 TC3-?.3343 8AU .5890

ROE 1.63?1 RRA -.3448 RC3 1.0634 FAU .07299

FOE-4.1374 FRA 1.0256 FC3-3.6790 BSP !5127

_E 2.8701 _RA .4997 Be3 ?.5651FSP -2071

LAUNCH DATE AUG 4 1971]

I'_LIOCENTR!C CONIC

RL 151.78 LAL .00

RP 107.61 LAP 3.39

RC 103.196 GL -43,01

PLAN[TOCENTRIC CONIC

C3 15.983 VHL 3.998

LNCH AZHTH LNCH TIME
31.09 6 49 78

148.91 16 40 14

31,09 6 49 28

148,91 16 40 14

3I ,09 6 49 78

148.9I 16 40 I4

DIFFERENTIAL CORRECTIONS

TDE-2,306I TRA ._059 TC3-?.6884 _AU .6137

ROE 1.3437 RR_ -.3683 RE3 1.0103 FAU .07505

FDE-3.8082 FRA 1.7510 FC3-4.0650 BSP I5391

BOE 2.6688 BRA .6258 8C3 ?.8719 FSP -2087

INJ LONG INJ RT AS_ INJ A_',ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

57.95 109.03 I45,37 6 54 35 II15,2 48,34 46.54
747.14 109.04 145,36 17 56 6 4686,2 4_.34 24_.72

52.95 109.03 145.37 6 54 ]5 II15,2 4H,54 46.54

247.14 109.04 145.36 I7 56 6 4686,Z 48.34 240.72

52.95 109.03 145.37 6 54 35 1115.2 48.34 46.54
Z47.!4 109.04 !45.36 I7 56 6 4686,2 48,34 240.72

N|O-COURSIE EXECUTION ACCURACY CRBIT _ETERMINATICH ACCURACY

5GT 3973.6 SGR 2672.0 SG3 630.6 ST 3_83.6 SR 2281.7 SS 2392.4
K_T -.9796 RRF -.9936 RTF .9837 CRT -,9997 CRS .9997 CST -.997_

5C_ 4788,4 R_3 .0873 RI3 -,9911 LSA 4657.6 MSA I32.7 SSA 9.4

SGJ 4767.3 SGZ 447,7 THA 146.79 ELI 3997.7 EL? 77.2 ALF 145.21

ARRIVAL DATE JAN 23 1971FLIGHT TINE 171.00

OIST_NCE 477.227

LOL 311.?1 VL ?6.845 GAL 2.06 AFL 9_.83 _ 215.62 5NA

LC_ 166.69 VP 37.9"27 GAP 3.89 A2'P 85._3 TAL 170.49 TAP

GP 42.04 ZAL 7?.45 ZAP If|.?4 ETS 29.75 Z/if. 125.77 ETE

OLA -62.96 RAL _;>28.]0 RA0 6567,6 VlEL lJ.7_ PTH 2.07 VHP 4,695 CPA 78,64 RAP ??7.97 ECC 1.263_

L-I T!ME JNJ LAT !NJ LCIN_ INJ RT A_ INJ A_ITH INJ T!ME PC) CST TIH INJ ? LAT 1NJ 2 LONG
!689.60 41.g_ 49.|_ 110.98 !4_.32 7 17 37 1089.6 48.07 42.23

5_78.83 41,96 ?46.04 !!0.99 147,31 I8 8 17 4678.8 4_.08 239,15

1689.60 41.96 49.12 110.98 142.32 7 17 37 1089.6 48.07 42.23

5?78.83 41.96 246.04 110.99 14_.31 18 8 I? 4678.8 48.08 239.15

1689.60 41.96 49.12 110.98 142.32 7 17 37 1089.6 48.07 42,23

5?78.83 41.96 246.04 110.99 142.31 18 8 I? 4678.8 48.08 239,15

MID-COURS_ EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

_T 4_5_.9 _ 2_8.9 S_3 646.0 ST 3340.0 SR 1956.5 55 2264._

RRT -.9794 RRF -.9916 RTF .9848 CRT -.9994 CRS ,9994 CST -.9976

SGB 4877.9 R23 .O867 RI3 -.99()1 LSA 4487,8 MSA 132,8 SSA 10.4

SGI 4859,6 ,._ 471.9 THA 150.94 ELI 387_.4 EL2 60.6 ALF 149.65

129.09 ECC .17937 INC 5.8347 Vl 79.353

76,11 RCA 105.94 APO 157.24 V2 35.215

143.36 ZAC 137.44 ETC ?50.07 CLP-134.30



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197Op

LAUNCH GATE AUG 4 1970 FLIGHT TIN[ 174.00 ARRIVAL CATE JAN ?5 1971

H[LIOCENTRIC CONIC

RL 151.78 LAL .00

RP 107.64 LAP 3.39

RE 105.487 GL -40.47

PLAN[TC_CENTR|C O_NIC
C3 15.139 VHL 3.891

LNCH AZNTH LNCH TIME L-I TIM_ INJ LA T

33.A8 7 11 17 1667.32 41.64

146,5Z 16 50 ?7 5276.61 41.65

33.A8 7 11 17 1667.37 41.64

146.52 16 50 77 5276.61 41.65

33.48 7 11 17 1667.37 41,64

146.52 16 50 27 5276.61 41.65

CIFFERENTIAL CORRECTIONS
TOE-?.7333 TRA .655? TC3-3.0IJ5 8AU .638I

ROE 1,1141 RRA -.3805 RC3 .9340 FAU .07§3§

FOE-3.4406 FRA 1.4_09 FC3-4.]087 85P 15702

60E ?.4958 e_RA .7577 BE3 3.1510 FSP -ZIII

CISTANC[ 483.386

LOL 311.71 VL ?6.8?7 GAL Z.Z4 AZL 95,41HCA 718.85 5HA

LC_o 169.94 VP 37.907 GAP 4.?8 AZP 85.78 TAL 169.77 TAP

GP 38.59 ZAL 70.66 ZAP 174.98 EfS :](3.71 ZAE I?6.4Z ETE

178.97 ECC .18104 INC 5.4059 Vl 29.353

?8.62 RCA 105.67 APO 152.32 V? 35.207

147.33 ZAC 134.19 ETC 251.75 CLP-137.19

CLA -60.94 RAL 73Z.31 RAO 6567.6 VEL

INJ LONG INJ RT ASC INJ AZ14TH INJ TIE
45.47 1Z.70 139.47 7 39 4

?45.22 IZ.71 139.46 18 18 ?4

45.47 JZ.70 139.47 7 ]9 4

245.L_ |?.71 139.46 18 18 ?4

45.47 |Z.70 139,47 T 39 4

245.Z'Z IZ.71 139.46 18 18 ?4

NI0-COURSE EXECUTIC_ ACCURACY

SGT 4_.5 SGR 2133.3 SG3 648.1

RRT -.9781 _ -.9889 RTF .9852

S_ 4980.5 1_3 .0840 R13 -.9891

,_| 4964.2 ,_2 402.3 THA 154.95

11.684 PTH ?.O6 VHP A.673 CPA ?5.40 RAP ?76.61 ICe 1.Z497

PO C$T TIN INJ ? LAT ]NJ ? LONG

1067.3 47.48 38.Z0

4676,6 A7.49 ?37,94

1067.3 47.48 38.?0

4676.6 47.49 ?37.94

1067.3 47.48 38.?0

4676.6 47.49 ?37.94

ORBIT OETERNINATICN ACCURACY

ST 3343.0 SR 1676.8 SS 2114.(

CRT -.9996 CRS .9969 CST -.9971

LSA 4794.1HSA 135.4 SSA 11.3

ELI 3739.7 EL? 44.6 ALF 153.37

LAUNCH 0ATE AUG . 4 1970 FLIGHT TIE 176.00 ARRIVAL CA TE JAN ?7 1971

HELIC_ENTRIC CONIC

RL 151.78 LAL ,00
RP 107.66 LAP 3.37

RC 107.765 GL -38.01

PLANET_ENTRIC CONIC

C3 14.560 VHL 3.816

LNCH A5'NTH LNCH TIN?

35.87 7 31 55
144.13 16 59 1

35.87 7 31 55

144.1_ I6 59 I

35.87 7 31 55

144.13 16 59 1

01FFERENTIAL CCRRECT|ON5

TOE-?.1492 TRA .8088 1C3-3.Z966 8AU .6624

RCE .9336 RRA -.3847 RC3 .8450 FAU ,07425

FOE-3.0619 FRA 1.6215 FC3-4.4151 8SP 16042

OoE ?.3437 ORA .8956 8C3 3.4032 FSP -2100

01STANCE 489.523

LCL 311.?1 VL 26.808 GAL 2.43 AZL 95.05 HCA 2?2.08 S_A 178.84 ?CO .18797 INC 5.0335 Vl 29.353

LOP 173.18 VP 37.885 GAP 4.67 AZP 86.26 TAL 169.01 TAP 31.09 RCA I05,77 APO 157.41 V? 35.198

GP 35.48 ZAL 68.82 ZAP 128.52 [TS 31.44 7AE 126.79 ETE 150,89 ZAC 131.30 ETC 757.17 CLP-I39.89

OLA -58.94 RAL ?35.97 RA0 6567.6 V[L 11.660 PTH 2,05 VHP 4.696 OPA ??.38 RAP ??5.65 ECC 1.7396
L-I TIPlE INJ LAT INJ LONG INJ RT A_pC. |NJ AA'MTH INJ TIME PQ CST TIN JNJ ? LAT JNJ ? LONG

1647.49 41.06 42.00 lI4.3I |36.83 7 59 22 1047,5 46.64 34.44

5279.02 41.07 244.68 114.33 J36.82 J8 27 0 4679.0 46.65 737.1?

|647.49 41.06 42.00 114.31 136.83 7 59 ?? 1047.5 46.64 34.44

5279.02 41.07 244,68 114.33 |36.82 18 27 0 4679.0 46.65 737.17

1647.49 41.06 42.00 |14.3I 136.83 7 59 ZZ 1047.5 46.64 3(.4(

5Z79.0? 41.07 244.68 114.33 136.82 18 ?7 0 4679.0 46.65 737.17

MID-COURSE EXECUTION ACCURACY OR6IT GETERNINATION ACCURACY

5GT 47_.8 _ 1906.6 SG3 639.4 ST 3304,4 SR 1441,7 SS 1952.?

RRT -.9758 RRF -.9854 RTF .9854 CRT -.9998 CRS .9980 CST -,9965

Sr_ 5091.3 R23 .0792 R13 -.9887 LSA 4097.4 HSA 139.9 55A I?.?

5GI 5076.5 S6Z 387.9 THA 158.36 ELl 3605.1 EL? ?8.9 ALF 156.43

LAUNCH CAT[ AUG 4 1970 FLIGHT TIN[ 178.00 ARRIVAL CATE JAN ?9 1971

H[LZOC[NTRIC CcjNIC

RL 151.78 LAL .00

RP 107.69 LAP 3.34

RC 110.046 GL -35.64

PLAN[TOC[NrRIC CC_[C

C3 14.191 VHL 3.767

LN(_.I AZMTH LNCH TII,_

38.25 7 51 38

141.75 17 6 17

38.?5 7 51 38

141.75 17 6 17

38.75 7 51 38

141.75 17 6 17

CISTANCE 495.636

LC_ 311.?1 VL ?6,787 GAL ?.64 AZL 94.71 HCA ?75.31 S_4A 178.70 ECC .1B498 INC 4.7050 v! ?9.353

LCqo 176.42 VP 37.86? GAP 5.06 AZP 86.69 TAL |68.71 TAP 33.5? RCA 104.90 APO 157.51 v? 35,189

6P 32.69 ZAL 66.96 ZAP 131.83 [TS ]2._ ZA[ I?6._ ETE 154.05 ZAC 178.74 ETC Z57.91 CLP-|4?.4?

CLA -$6.97 RAL ?39.34 RAC 6567.6 VEL 11.644 PTH ?.04 VHP
L-I TIE INJ LAT INJ LONG INJ RT A,S_ -INJ A?'NTH INJ TI_

1629,56 40.?8 38.71 15.90 134.40 H 18 47

5?85.60 40.29 244.43 15.91 134.39 18 34 17
1629.56 40.Z8 38.71 15.90 134.40 8 I8 47

5?85.60 40.79 ?44.43 15.91 134.39 10 34 17

1679.56 40.78 38.71 15.90 134.40 8 18 47
5?85.60 40.29 ?44.43 15.91 134.39 18 34 17

CIFFERENTIAL CC_R[CTIONS NI0-COURSE EXECUTION ACCURACY

TCE-?.0638 TRA .9610 TC3-3.5552 8AU .6897 5_T 4971.2 5GR 1709.6 5_3 673.1

RC£ .7957 RRA -.3810 RC3 .7597 FAU .07271 RRT -.9726 _ -.9807 RTF .9856

FCE-?.7056 FR4 1.7519 FC3-4.4357 05P 16559 S(,8 52_09.7 R23 .0707 R13 -.9877

_C£ ?.?119 _RA 1.03_I BE3 3.6355 FSP -_0t, kq 5GI 5196.1 S_ 376.? THA 161.23

LAUb_H CAT? AUG 4 1970 FLIGHT TIE 180.D0

HELIOCENTRIC CONIC 0ISTANC[ _01.727

RL 151.78 LAL .00 LOt. 311.21 VL 26.766 GAL 2.86 AZL 94.41 HCA 2?8.53 ,_A

RP 107.77 LAP 3.30 LOP 179.66 VP 37.8_8 GAP 5.45 AZP 87.08 TAL 167.38 TAP
RC 112.374 GL -33.34 GP 30.19 ZAL 65.07 ZAP 134.92 ET$ 32.46 ZAE 1_6.82 ETE

PLANE TOCENTR|C CONIC

C3 13.998 VHL 3.74| 0LA -55.03 RAL 242.48 RAO 6567°6 VlEL I1,635 PTH 2.04 VHP
LN_J4 A_MTH LN(H TIN? L-I TIN? INJ LAT INJ LONG INJ RT A,_ |NJ A5'NTH INJ TIME

A0.67 8 10 40 1613.14 )9.33 35.62 117._O 132.19 8 37 33

139.38 17 1? 11 5796.01 39.34 244.49 117.52 132.18 18 40 27

40.6? 8 10 40 1613.14 39.33 35.62 117._O 132.19 8 37 33

139.38 17 12 11 5296.01 39.34 244.49 117.52 132.18 18 40 27

40.62 8 10 40 1613.14 39.33 35.62 117.50 132.19 8 37 33

139.38 17 1Z 11 5Z96.01 39.34 244.49 117._2 132.18 18 40 27

OIFFERI[NTIAL CORRECTIONS M|O-COORSE [Y_CUTION ACCURACY

TOE-1.9630 TRA 1.12_J_ TC3-3.7373 gAU .7|02 SGT _096.| S_R 15_1_.0 SG3 601.1

ROE .6831 RRA -.3796 RC3 .6586 FAU .06930 RRT -._76 I_F -.9747 RTF .985J

FOE-?.3450 FRA 1.8793 FC3-4.2860 BSP 16810 _ 5323.J 1_3 _0652 RI3 -.9866

BOE ?.0784 6RA 1.1919 8C3 3.7949 FSP -_12 SGI 5310.1 SG2 372.6 THA 163.64

4.75? DPA 19.59 RAP ??5.04 ECC 1.7335

F__ CST TIM INJ ? LAT INJ ? LONG

1079.6 45,60 30.96

4685.6 45.61 ?36.68

IOZ9.6 45.60 30.96

4685.6 45.61 ?36.68

1079.6 45.60 _O._b "_
4685.6 45.61 236.68

ORBIT CETERMINATION ACCURACY

ST 3741.3 SR I751.7 SS 1794.0

CRT -.9999 CRS .9964 CST -.9958

LSA 39_7.7 MSA 144.5 SSA 17.9

ELI 3474.6 EL? 15.? ALF 158.89

ARRIVAL CATE JAN 31 1971

128.56 ECC .18771 INC 4.4114 Vl ?9.353

35.92 RCA 104,49 APC) 157.63 V? 35.179

156.83 ZAC I76.49 ETC 253.5? CLP-144.78

4.835 CPA 17.00 RAP 724,73 ECC 1.7304

PC) CST TIM INJ ? LAT INJ ? LONG

1013.1 44.4? ?7.73

4696.0 44.43 736.61

1013,1 44.4? 27.73

4696.0 44.43 736.61

1013.1 44.4? ?7.73

4696.0 44.43 736.61

ORBIT CETERMINATION ACCURACY

ST 3140.7 SR 1089.5 S$ 1677.3

CRT -.9999 CRS .9934 CST -.9945

LSA 3698.0 MSA 154.5 SSA 13.5

ELI 33?4.? EL? 16.7 ALF 160.87

831



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 197Op

LAUNCH CATE AUG 4 1970 FLIGHT TIE 18Z.O0 ARRIVAL CATE FEG ? 1971

HELIOCENTRIC CONIC DISTANCE 507.793

RL 151 .78 LAL .00 LOL 311.21 VL 26.743 GAL 3.10 AZL 94.15 HCA 231.76 SMA ]?8,4] ECC .18964 INC 4.1458 vl ?9.353

RP 107.75 LAP ].26 LOP 182.90 VP 37.813 GAP 5.84 AZP 87.43 TAL 166.51 TAP 38.28 RCA ]04.06 APO I§2.76 v? 35.169

RC 114.599 GL -31.12 GP ?7.96 7AL 63.16 ZAP 137.60 ETS 3Z.85 ZAE 126.61ETE 159.?4 ZAC 124.5Z ETC ?54.03 CLP-]47.00
PLANE TOCENTRIC CONIC

C3 13.957 VHL 3.736 CLA -53.|Z RAL 245.41 RAO 6567.3 VEL II.634 PTH Z.04 VHP 4.94| CPA 14.60 RAP ?24.70 ECC 1.??97

LNCH ATMTH LNCH TIHE L-| TIE IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIHE PO CST TIM ]NJ ? LAT ZNJ ? LC_G

42.98 8 29 1] 1597.79 38.24 3Z.69 119.13 130.17 8 55 48 997.8 43.1? ?4.73

137.0? 17 ]7 6 5310.05 38._6 244.85 119.16 J30.16 18 45 36 4710.I 43.]3 ?36.89
42.98 8 29 11 1597.79 38.Z4 32_69 I19.15 130.17 8 55 48 997.8 43.]? ?4,73

137.0Z 17 17 6 5310.05 38.26 244.85 119.16 130.16 18 45 36 4710.1 43.13 ?36._9

42.98 8 29 II 1597.79 38.Z4 32.69 119.1§ 130.17 8 55 48 997.8 43.12 ?4,73

137.02 17 17 6 5110.05 38.26 244.85 119.16 130.16 ]8 45 36 47]0.1 43.13 ?36.89
OIFFERENTIAL CORRECTIONS NI0-COURS_ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE-|.8625 TRA 1.3011 TC3-3.8800 8AU .7317 5_T 5235.3 5GR 1391.4 ,SG3 575.7 ST 3026.7 SR 960.] 55 ]47Z,8

ROE .5973 RRA -.3747 Re3 .5676 FAU .0_575 RRT -.9614 RRF -.9672 RTF .9846 CRT -.9994 CR5 .9885 CST -.9929
FOE-Z,OI99 FRA 1.9767 FC3-4.078! 854° 17l§2 _ 3436.4 R23 .0578 R|3 -,9858 LSA 3496.4 HSA |65.? SSA ]4,1

B0E 1.9539 BRA 1.3540 BE3 3.9213 FSP -1917 SG| 3423.7 ,_2 371.0 THA 165.65 ELI 3175.Z EL? 32.6 ALF J62.41

LAUN(H OATE AUG 4 1970 FLIGHT TIHE |84.00 ARRIVAL CATE FE_ 4 1971

HELIOCENTRIC CONIC

RL 151,78 LAL .00
RP 107.79 LAP 3,L_3

RC 116.871 GL -28.97

PLANETOCENTRIC CONIC

C3 14.054 VHL 3.749

LNCH AZHTH LNCH TIHE

4_.32 8 47 18
134.68 17 ?I 0

45.32 8 47 18

134.68 17 2| 0

45.32 8 47 18

134.68 |7 21 0

OIFFERENTIAL CORRECTIONS

T02-1.7606 TRA 1,4781 TC3-3,9773 BAU .7528

ROE .5315 RRA -.3692 Re3 .4849 FAU .06198

FOE-J.TZ65 FRA ?.0539 FC3-3.BISI BSP I7506

BOE 1.8391 BRA 1.5235 BE3 4.0068 FSP -1857

01STANEE 513.832

LOL 311.21 VL 26.720 GAL 3.36 AZL 93.90 PiCA 234.98 ,SMA 128.26 ECC .19225 INC 3.9030 Vl ?9.353

LOP 186.14 VP 37.786 GAP 6.23 AZP 87.76 TAL 163.63 TAP 40.62 RCA 103.60 APO 152.91 VS. 35.158

GP 25.97 ZAL 61.24 ZAP I40.4BETS 33.2I ZAE 126.3J ETE 161.34 ZAC lZ?.80 ETC ?54.48 CLP-149.09

OLA -51.25 RAL 248.18 RAO 6567.6 VEL 11.638 PTH 2.04 VHP 5.066 CPA 12.37 RAP ?24.92 ECC 1.2313
L-J TIN? IN] LAT IN] LONG IN] RT A_ IN] ASNTH IN] TIHE PO CST TIM IN] ? LAT IN] ? LONG

1583.26 37.06 29.91 I20.86 I28.34 9 13 4! 983.3 41.73 21.92

5327.61 37.07 243.50 |L:_.87 I28.33 18 49 48 4727.6 41,74 ?37.50

1583.26 37.06 Z9.91 I20.86 I28.34 9 13 4I 983.3 41.73 21.92

5327.6! 37.07 245.50 I20.87 128.33 I8 49 48 4727.6 41.74 ?37.50

1583.26 37.06 29.9I IZ0.86 128,34 9 I3 41 983.3 41.73 21.92

5327.61 37.07 245.50 120.87 I28.33 18 49 48 47?7.6 41.74 237.50

NI0-COURSE EXECUTION ACCURACY OR6IT CETERMINATION ACCURACY

SGT 5399.9 _ 1266.7 SG3 548.5 ST 2901.9 SR 856.2 SS 1330.?

RRT -.9537 RRF -.95P, O RTF .9841 CRT -.9980 CRS .9806 CST -,9908

SGB 3546°5 RE3 .050_ RI3 -.9849 LSA 3300.3 MSA 178.0 SSA 14.5

SGI 3534.0 S(;2 371.9 THA 167.33 ELl 3025.1 EL2 52.4 ALF 163.59

LAUNCH CATE AUG 4 197g FLIGHT TIN_ IHG.00 ARRIVAL CAT? FE_ 6 1971

HELIOCENTRIC _]C

RL 15] .78 LAL .00 LOL 3ll.?l VL

RP 107.82 LAP 3.13 LL%° 189,37 VP

RC 119.138 GL -?6.90 CP 24.19 7AL

PLANE TOCENTRIC CONIC

C3 14.279 VHL 3.779

LNCH AZNTH LNCH T|M£
47.64 9 5 7

13Z.36 17 ?3 59

47.64 9 5 7

132.36 17 ?3 59
47.64 9 5 7

132.36 17 ?3 59
CIFFERENTIAL CORRECTIONS

TCE-1.6579 TRA 1.6618 TC3-4.0289 BAU .7731

ROE .4815 RRA -.3637 Re3 .4111 FAU .D5811

FDE-l.4650 FRA 2.1146 F63-3.5231 8SP 17872
OCE 1.7264 8RA 1.701] _C3 4.0498 FSP -I776

CISTANCE 519.845

26.696 GAL 3.63 AZL 93.68 H(A 238.21 SMA

37,759 GAP 6.63 ATP 88.06 TAL 164.71 TAP

59,32 7AP 142.96 ETS 33.57 7AE I25.96 ETE

128.10 ECC .19507 INC 3.6787 Vl ?9.353

42.9? RCA 103.11APO 153.O9 V2 35.147

163.15 7AC 121.31ETC ?54.87 CLP-15].06

CLA -49,42 RAL ?50.78 RAC 6567.6 VEL 11.647 PTH ?.04 VHP 5.?09 CPA 10.30 RAP ??5.34 ECC 1.2350

L-I TINIE IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM INJ ? LAT IN] ? LONG

1569.33 35.79 27.27 122.63 126.68 9 31 16 969.3 40.28 19.?_

5348.54 35.80 246.44 I22.64 126.67 18 53 8 4748.5 40.29 ?38.44

1569.33 35.79 27.27 121.63 _26.68 9 31 16 969.3 40.?8 19.28

5348.54 35.80 246.44 122.64 126.67 18 53 8 4748.5 40.29 ?38.44

1569.33 35.79 27.27 122.63 126.68 9 31 16 969.3 40.28 19.28

5348.54 35.80 246.44 122.64 126.67 18 53 8 4748.5 40.Z9 ?38.44

MIO-CO_SE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

SGT 553I.I S(,R I16|.2 ,5_3 52'0.7 ST 277].0 5R 773.? SS l?O].4
RRT -.9443 RRF -.947! RTF .9835 CRT -.9950 CRS .9682 CST -.9881

566 5651.6 R23 .0428 R]3 -.9841 LSA 3111.6 MSA 192.6 SSA 14.8

S_1 5639.2 ,T_2 374.7 THA 168.74 ELI ?875.9 EL2 74.4 ALF 164.47

LAUNCH CATE AU6 4 197[} FLIGHT TIHE 188.O0 ARRIVAL CATE FEB 8 1971

HELIOCENTRIC CONIC

RL 151.78 LAL ,00

RP 107.86 LAP 3.05

RC 121.402 GL -?4.9(3
PLANF.T(_.ENTRIC CONIC

C3 14.628 VHL 3.8?5

LNCH AZMTH LNCH TIHE

49.95 9 22 46

1_].05 17 26 1

49.95 9 2? 46

1_1.05 17 26 I

49.95 9 22 46

130.05 17 26 !

O|FFERENTIAL CORRECTIONS

T02-1.5534 TRA 1.8540

ROE .4436 RRA -.3593

FCE-I.Z315 FRA 2.1640

eCE ].6155 6RA 1.8885

0ISTANCE 5_5.8_0

L0L 311.21 VL 26.671 GAL 3.91 AZL 93.47 PiCA 241,43 S_A 127.93 ECC .19811 INC 3.4697 vl ?9.353

LOP 192.60 VP 37.731 GAP 7.03 _ZP 88.34 TAL 163.77 TAP 45.19 RCA 1_2.59 APO 153.28 V2 35.]36

GP 22.6! ZAL 37.42 ZAP 143.28 ETS 33.94 7AE 125.57 ETE 164.71 7AC I20.02 ETC 255.24 CLP-IS?.9?

OLA -47.63 RAL 233.25 RAO 6567.6 VEL 11.662 PTH 2.05 VHP 5.366 0PA 8.37 RAP 225.95 ECC ].24_7

L-I TIHE IN] LAT IN] LONG JNJ RT AS(. IN] A_4TH |NJ TIHE PO EST TIM IN] 2 LAT IN] 2 LONG
1555.64 34.47

5372.94 34.48

1553.64 34.47

537_.94 34.48

1553.64 34.47

5372.94 34.48

TC3-4.0337 _AU .7917

RC3 .3455 FAU .05414

FC3-3.2_41 BSP 18204

_C3 4.0484 FsP -1690

24.75 124.47 125.17 9 48 42 955.6 38.79 16.78

247.67 124.48 125.16 18 55 34 4772,9 38.80 ?39.69

24,75 124.47 I25.17 9 48 42 955.6 38.79 16,78

247.67 I24.48 125.16 18 53 34 4772.9 38.80 ?39.69

24.73 124.47 125.17 9 48 42 955.6 38.79 16.78

247.67 124.48 125.16 18 55 34 4772.9 38.80 ?39.69

NIO-COURSE EXECUTION ACCURACY ORelT _ETERMINATION _CCURACY

SGT 5649.7 SGR 1072.1 SG3 492.9 ST 2636.8 5R 706.5 SS 1086.4

RRT -.9334 RRF -,9344 RTF .9828 CRT -.9896 CRS .9498 CST -.9847

$4,6 5750.6 R"Z3 .0361 RI3 -.9833 LSA E930.5 MSA ?09.6 SSA 15.0

SGI 5738.1SG2 378.9 THA 169.91 ELI 2728.0 EL2 98.2 ALF 165.13

832



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197OD

LAUNCH CA TE AUG 4 } ,]Tf] FLIGPIT TIME I90.00 ARRIV*_L CArE rE_ 10 197l

HEL }CWCEN TR 1C CCIN I C

RL 353 .78 LAL .00

RP }07.89 LAP 2.96

RC 123.660 GL -ZZ.98

PLANE TC)CENTRIC CONIC

C3 15.]0I VHL 3.886

LNCH ATMTH LNCM TIM_

52.25 9 40 17

}27.75 17 27 IO

52.25 9 40 17

}27.75 J7 27 l(]

52.Z5 9 40 17

}27.75 17 27 IO

CIFFERENTIAL CORRECT I CINS

TCE-I .44B9 TR4 2.D542 TC3-3.998! 8AU .L4093

ROE .4158 RR4 -.3558 RC3 .2889 FAU .05022

FCE-}.0269 FRA 2.L_26 FC3-2.8794 0SP ]t'3529

BCE I .5D74 0RA 2.0848 BC} 4.0005 F.SP -1606

DISTANCE 531.185

LC_- 111.21 VL 26.646 GAL 4.?Z AZL 9).Z7 PiCA 244.65 S*WA ]77.77 ECC .ZOI3B iNC 3.2733 Vl 29.353

LCtP 195,83 VP 37.702 GAP 7.44 AlP 80.60 TAL |62.80 TAP 47.44 RCA 102.04 APO 153.50 V2 35.124

GP 21.19 Z4L 55.5} ZAP 147.44 ETS 34.37 ZAE I?5.17 ETE 166.06 Z4C 118.9(] ETC 255.59 CLP-I54.6B

CL4 -45.89 RAL 255.59 RAG 6567.6 VEL 11.683 PTPI 2.05 VHP 5.536 CPA 6.57 RAP 226.74 ECC 1.2485

L-I TIME IN} LAT IN} LONG IN} RT A540 IN} AZMTPI IN} TIME PO CST TIM IN} 2 LAT IN} 2 LC_G

1542.10 33.09 22.33 126.38 123.81 IO 5 59 942.1 37.27 }4.39

5400.69 33.II 249.10 126.39 123.B0 18 57 I0 4800.7 37.28 24}.24

1542.]0 33.09 22.33 126.38 123.81 I0 5 59 942.1 37.27 14.39

5400.69 33.11 249.18 126.39 123.B0 18 57 10 4800.7 37.28 241.24

1542.10 33.09 22.}3 |26.38 IZ3.BI 10 5 59 942.1 37.27 J4.39

5400.69 33.11 249.18 126.39 123.80 IB 57 10 4800.7 3T.E8 241.24

MI0-COURS_ EXECUTION ACCURACY CR01T DETERMINATION ACCURACY

_:_T 5757.6 EKaR 997.2 S(,3 465.B ST 2505.2 SR 653.5 SS 986.8

_T -.9?OB RRF -.920Z RTF .9822 CRT -.9007 CRS .9736 CST -.9805

.5(,6 5843.3 R23 .0302 RI3 -.982fl LSA 2761.3 MS4 228.3 SSA 15.}

S(,J 58]0.7 ST.? 384.0 TPIA 170._-KJ ELI 2586.1 EL2 123.8 ALF 165.62

LAUNCH GATE AUG 4 1970 FLIGHT TIME 197.00

HELIC(ENTRIC CONIC

RL 151.78 LAL .0(]

RP 107.93 LAP 2.86

RC 125.912 GL -21.14

PLAMETOCENTRIC CONIC

C3 15.700 VML 3._2

LNCM A_MTH LN4_H TIME

54.54 9 57 47

125.46 17 27 22

54.54 9 57 47

125.46 17 27 L_

54.54 9 57 47

125.46 17 27 L;_

OZFFERENTIAL CORRECTIONS

TOE-I.3527 TRA 2.2544 TC3-3.9488 0AU .8304

ROE .3976 RRA -.3520 RC3 .2459 FAU .04697

FOE -.8584 FRA 2.2234 FC3-2.5898 8SP 19060

00E 1.4099 ORA 2.2817 8C3 3.9565 FSP -1fl48

ARRIVAL CATE FEE 12 1971

CISTANCE 537.708

LOL 311.21 VL 26.620 GAL 4.54 AZL 93.09 HCA 247.87 .5_4A 127._3 ECC .20489 INC 3.0871 V} 29.353

LOP 199.05 VP 37.672 GAP 7.85 AZP 08.04 TAL 161.B0 TAP 49.67 RCA 101.45 A_D 153.74 V2 35.112

GP 19.92 ZAL 53.66 ZAP 149.46 ETS 34.85 ZAE 124.76 ETE 167.22 ZAC 117.94 ETC 255.92 CLP-If16.35

OLA -44.19 RAL 2§7.01 RA0 6567.6 VEL 11_708 PTH 2.06 VHP 5.72_ OPA 4._8 RAP 227.67 ECC 1.2584

L-I TIME IN} LAT IN} LONG IN} RT A,5_ IN} AZMTPI IN} TIME PO CST TIM IN} ? LAT IN} 2 LONG

1528.37 31.69 19.98 128.36 !72.57 10 23 15 928.4 35,73 12.09

5431.95 31.70 250.97 128.37 122.56 18 57 54 4031.9 35.74 245.08

1528.37 31.69 19.98 128.36 122.57 IO 23 Jfi 928.4 35.73 12.09

5431.95 31.70 250.97 |28.37 122.56 18 5] 54 4831.9 35.74 243.08

1528.37 31.69 19.98 128._ 122.57 I0 23 15 928.4 35.73 12.09

5431.95 .]d.70 250.97 |28.37 122.56 18 57 54 4831.9 35.74 243.08

MIO-COUR.SIE EXECUTION ACCURACY CR61T CETERMINATION ACCURACY

,SC_T 585§.6 _ 934.| S(,3 439.3 ST 2306.4 SR 613.2 SS 905.!

RRT -.9072 RRF -.9046 RTF .9818 CRT -.9675 CRS .8910 CST -.9766

•_ 5929.6 R?3 .0236 RI3 -.9821 LSA 2613.3 MSA 246.4 SS4 ] 5.1

S&| 5916.8 SG? 389.0 TPIA 171.73 EL1 2459.4 EL2 150.6 ALF 165.99

L4UNCPI C4TE AUG 4 1970 FLIGHT TIME 194.00 ARRIV4L C4TE FEB 14 1971

MELIC_ENTRIC CONIC

RL 151.78 L4L .00 LOL 311.?1 VL

RP 107.97 LAP 2.75 LOP 202.27 VP

RC 128.158 GL -19.38 CP 18.78 /AL

PLANE TCEENTRIC CONIC

C3 16.432 VPIL 4.054

LNCH AZMTH LNCH TIME

56.81 ]0 15 19

123.19 17 26 39

56.81 lO 15 19

123.19 17 26 39

56.81 lO 15 19

123.19 17 26 39

OIFFERENTIAL CORRECTIONS

TCE-].2396 TRA 2.4805 TC3-3.8246 BAU .8414

ROE .3821 RRA -.3520 Re3 .k_)11FAU .04205

FCE -.6912 FRA 2.2566 FC3-2.2575 0.%° 19173

6DE 1.2972 0RA 2.5055 0C3 3.0299 FSP -1449

CISTANCE 543.599

26,593 GAL 4.89 AZL 92.91 PICA 751.08 SMA 127.43 ECC .20865 INC 2.9094 V} 29.353

37,642 GAP 8.27 AZP 89.06 TAL 160.79 TAP 51.87 RCA 100.84 APO 154.01 V2 35,099

51.03 ZAP 151.34 ETS 35.41 ZAE 174.36 ETE I68.?? ZAC I17.11ETC 256.25 CLP-157.95

GLA -42.55 RAL 259.92 RAG 6567.7 VEL II.739

L-I TIME IN} LAT

1514.28 }0.27

5466.76 }0.28

1514.28 }0.27

5466.76 }0.28

1514.28 }0.27

5466.76 }0.28

PTH 2.07 VHP 5.916 CPA 3.29 RAP 228.73 ECC 1.2704

IN} LONG IN} RT 450 IN} AS'MTPI IN} TIME PO CST TIM IN} 2 LAT IN} 2 LONG

I7.68 I]0.41 I71.45 10 40 34 914.3 34.19 9.85

253.05 1}0.4I 171_44 18 57 45 4_66.8 34.20 245.21

17.68 I30.4! I?I.45 I0 40 34 914.3 34.19 9.85

?53.05 I}0.41 I71.44 18 57 45 4866.8 34.20 245.21

17.68 I}0.41 I71.45 10 40 34 914.3 34.19 9.85

?53.05 I}0.41 121.44 18 57 45 4866.8 34.20 245.21

MI0-CCURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

_T 5944.1 S_R 881.2 SG3 414.8 ST 2262.1 SR 577.1 SS 831.2

RRT -.8922 RRF -.0880 RTF .9009 CRT -.9474 CRS .8437 CST -.9708

S4,B 6009.0 R_3 .0199 RI3 -.9811 LSA 2463.3 MSA 270.1 SSA 15.1

S(;I 5996.0 S&? 394.6 TPIA 172.43 ELl 23?7.6 EL2 179.4 ALF 166.33

LAUNCH GATE AU(, 4 1970 FLIGHT TIME 196.0(] ARRIVAL 0ATE FE0 16 1971

HELIC)CENTRIC CONIC

RL 151.78 LAL .00

RP 108.01 LAP 2.64

RC 150.397 GL -17.69

PLAMET(_CENTRIC CONIC

C3 17.304 VHL 4.160

LNCH AZMTH LNCH TIME

59.08 10 33 0

I_.92 17 24 57

59.08 10 33 0

120.92 17 24 57

59.08 I0 33 0

120.92 17 24 57

OIFFERENTIAL CORRECTIONS

TOE-l.1315 TRA 2.7117 TC3-3.6869 OAU .8538

ROE .3729 RRA -.3541 RC3 .1662 FAU .039_2

FDE -.5512 FRA 2.2791 FC3-1.9623 8SP 19398

00E 1.1913 8RA 2.7347 OC3 3.6906 FSP -1368

0ISTAN_E 549.454

LCL 311.21 VL 26.567 GAL 5.25 AZL 9"Z.74 PEA ?54.29 SMA

LOP _05.49_P 37.611 GAP 8.70 AlP 89.26 TAL 159.76 TAP

GP 17.76 ZAL 50.04 ZAP 153.11 ETS 36.07 ZAE 123.97 ETE

127.25 ECC .21770 INC 2.7306 Vl 29.353

54.06 RCA 100.18 APO 154.32 V? 35.086

169.09 lAG 116.40 ETC 256.57 CLP-159.48

0LA -40.95 RAL 261.92 RA0 6567.7 VEL 11.777 PTH 2.08 VHP 6.175 CPA 1.80 RAP 229.9? ECC 1.2848

L-I TIME IN} LAT IN} LONG IN} RT ASC IN} AT'MTH IN} TIME PO CST TIM IN} 2 LAT IN} 2 LONG

1499.56 28.85 15.42 !32.51 1L_1.43 I0 57 59 899.6 32.65 7.64

5505.26 28.86 255.42 132.57 1L:_3.47 18 56 4? 4905.3 32.66 247.64

"7.641499.56 20.85 15.42 137.51 1213.43 10 57 59 899.6 32.65

5505.26 28.86 255.4? 132.57 1213.42 18 56 42 4905.3 32.66 247.64

1499.56 ?8.85 15.42 132.51 120.43 10 57 59 899.6 32.65 7.64

5505.26 28.86 255.42 132.57 I20.42 18 56 42 4905.3 32.66 247.64

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 60?4.5 _ 836.6 SG3 391.4 ST 2153.7 SR 548.9 SS 773,0

RRT -.8766 RRF -.0707 RTF .980! CRT -.9205 CRS .7878 CST -.9656

,'_B 608_.3 R23 .0J62 RI3 -.9803 LSA 2334.8 MSA 293.0 SSA 15.1

S(,I 6069.2 S_Z 399.6 THA 173.03 ELI 2217.7 EL2 208.8 ALF 166.68

833



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5, 1970 )

LAUNCH CATE AUG 4 1970 FLIGHT TIME 198.00 ARRIVAL CATE FEB 18 J971

HELIOCENTRIC CONIC 0I$TANCE 555.270

RL 151 .78 LAL .00 LOL 31I .ZI VL 26.539 GAL 5.64 AZL 92.57 HCA 257.5I SHA 127.07 ECC .?1706 INC Z.5731 Vl ?9.353

RP ]08.0§ LAP ?.5l LOP Z08.7I VP 37.580 GAP 9.15 AZP 89.44 TAL J58.72 TAP 56.?Z RCA 99.49 APO 154.66 V? 35.074

RC 132.627 G_ -16,08 GP 16.84 Z4L 48.79 ZAP 154.78 ETS 36.84 ZAE 123.59 ETE 169.84 Z4C J15.79 ETC 756.90 CLP-160.94

PLAN(TOCENTRIC CONIC

C3 18.327 VHL 4,781 CLA -39.4? RAL ?63.8? RAO 6567.7 VEL II,SLT0 PTH ?.09 VHP 6.346 ORA .39 RAP 73I ,71 ECC 1.3016

LNCH AZMTH LNCH TIME L-I NINE INJ LAT INJ LONG INJ RT ASC [NJ AZHTH INJ TIN? PO C$T TIN INJ 2 LAT INJ ? LONG
61.35 10 50 54 1483.91 ?7.42 13.15 134.67 119,50 11 15 38 883.9 31.12 5.44

118.65 17 22 14 5547.64 27.43 258.08 134.68 119.49 18 54 41 4947.6 31.13 ?50.37

61.35 10 50 54 1483.91 27.42 13.15 134.67 119.50 lI 15 38 883.9 3I.IZ 5.44

11H.65 17 27 14 5547.64 27.43 258.08 134.68 119.49 l_ 54 41 4947.6 31,13 250,37
61.35 IO 50 54 1483.91 27.42 I3.I5 134.67 I19.50 Jl I5 38 883.9 31.17 5.44

118.65 17 22 14 5547.64 27.43 258.08 134.68 119.49 18 54 41 4947.6 3|.I3 250.37

CIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.0243 TRA 2.95_0 TC3-3.5300 BAU .8655 _T 6096.6 _ 798.7 S_3 369.2 ST 2059.5 SR 526.1 S5 726.9

ROE .3679 RRA -.3565 RC3 .1380 FAU .03584 RRT -,8607 _ -.8532 RTF .9795 CRT -.8856 CRS .7237 CST -.9611

FOE -.4302 FRA 2.2963 FC3-1.6933 65P 1964I ,_ 6148.7 R23 .0128 RI3 -.9796 LSA 2724.? MSA 315.5 SSA 14.9

8OE 1.0884 BRA ?.9735 BC3 3.5327 FSP "J294 ,_J 6135.4 SG2 404.J THA 173.54 ELI 2JI2.2 EL2 238.2 ALF 167.08

LAUNCH 04TE AUG 4 1970 FLIGHT TINE 2'00.00 ARRIVAL DATE FEB _ 1971

HELIOCENTRIC CONIC

RL 151.78 LAL .00 LQ. }11.21 VL
RP 108.09 LAP 2.38 LOP ?I|.97 VP

RC 134.850 GL -14.55 GP J6.Ol ZAL
PLANETOCENTRIC CONIC

C3 19.5|4 VHL 4.417

LNCH AZMTH LNCH TIME

63.63 l! 9 9

116.37 17 18 24

63.63 ll 9 9
116.37 17 18 24

63.63 l! 9 9

116.37 17 I8 24
DIFFERENTIAL CORR1ECTIONS

TOE -.9164 TRA 3.2040 TC3-3.3540 BAU .8755

ROE .3661 RRA -.3605 RC3 .1146 FAU .03262

FOE -.3245 FRA 2.3111 FC3-1.4470 BSP 19871

eGE .9868 8RA 3.2243 8C3 3.3559 FSP -1274

0ISTANC[ 561.045

26,512 GAL 6.05 A_F1. 9"_.41HCA 760.71 ,_A 126.89 ECC ,??173 INC 2.4119 V! ?9.353
37.548 GAP 9.60 AZP 89.61 TAL 157.66 TAP 58.37 RCA 98.76 APO 155.03 V2 35.061

46.60 ?AP |56.34 ET5 37.74 Z,_.E 123.73 ETE 170.50 ZAC 115,26 ETC 257.24 CLP-162.35

OLA -37.94 RAL 265.63 RAO 6567.8 VEL ||.870 PTH 2.11 VHP 6.580 0PA -.93 RAP 237.59 ECC 1.321_

L-I TIN? INJ I,.AT INJ LCNG |NJ RT A,_K_ INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT JNJ 2 LONG

1466.97 76.00 10.86 |}6.88 118.66 II 33 36 867.0 29.61 3.21

5594.15 76,01 261.06 136.89 I18.65 18 51 38 4994.2 29.62 253.40

1466.97 76.00 10.86 136.88 118.66 lI 33 36 867.0 29.61 3.21

5594.15 76.01 261.06 136.89 118.65 18 51 38 4994.2 29.62 253.40

1466.97 26.00 10.86 136.88 118.66 lI 33 36 867.0 79.61 3.?1

5594.15 26.01 261.O6 136.89 |18.65 18 51 38 4994.2 29.62 253.40
MI0-COUR,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,f_T 6|_0.8 _ 766.3 SG3 348.4 ST 1979.7 5R 507.1 55 691 .5

RRT -.8447 RRF -.8358 RTF .9788 CRT -,8425 CRS .653I CST -,9fl79

6L_08.3 R"Z3 .0099 RJ3 -.9789 LSA 2130.8 MSA 337.2 SSA 14.8

.$G| 6194.9 .9(,2 407.8 THA 173.98 ELI 2026.1 EL2 266.9 ALF 167.60

LAUNCH CATE 4UG 4 1970 FLIGHT TINE _02.00 ARRIVAL CATE FEB ?? 1971

HELIOCENTRIC CONIC OI STANCE 566.774

RL ]Sl ,78 LAL .00 LOL 311.Z1 VL 26.484 GAL 6.49 AZL 92.25 HCA 263.92 S_4A I26.72 ECC .22677
RP 108.13 L4P 2,24 LOP 215.I3 VP 37.516 GAP 10,O7 AZP 89.76 TAL 156.59 TAP 60.51 RCA 97.98

RE 137.063 GL -13,09 GP I5.26 ZAL 44.95 ZAP 157.82 ET$ 38.80 ZAE 127.88 ETE 171.07 ZAC I14.82

PLAP,_TOCENTRIC CONIC

C3 20.883 VHL 4.570 CLA -56,51 RAL 267.35 RAO 6567.8 VEL 11.927 _TH 2.12 VHP 6.828 CPA -2.19

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_WTH INJ TIME PO CST TIM

65.92 II 27 5Z 1448.32 24.59 8.51 139.14 117,88 11 52 0 848.3

114.08 17 13 ?3 5645.13 24.60 264.37 139.I5 117.87 I8 47 _8 5045.1

65.92 II 27 52 1448.32 24.59 8.51 139.14 117,88 II 52 0 848.3

114,08 17 13 Z3 5645.13 24.60 264.37 139.15 117.87 18 47 28 5045.1

65.92 II 27 52 1448.3Z 24.59 8.51 139.14 I17.88 II 52 0 848.3
114.08 17 13 23 5645.13 24.60 264.37 139.I5 117.87 I8 47 28 5045.!

OIFFERENTIAL CORRECTIONS MI0-COUR,_E EXECUTION ACCURACY

TDE -.8079 TRA 3.46_'TC3-3.1645 BAU .8839 S(,T 6217.6 .TK,R 738.2 SG3 3?8.8

ROE .3670 RRA -.3658 RC3 .0954 FAU .07956 RRT -.8291 RRF -.8189 RTF .9783

FOE -.23Z3 FRA 2.3E42 FC3-1.7253 BSP 20091 S_ 6261.2 R23 .0076 R13 -.9783

BOE .8873 6RA 3.4873 BE3 3.1659 FSP -1159 5_I 6247.7 ,%2 410.8 THA 174.35

INC 2.?537 Vl ?9.353

APO 155.45 V? 35.047

ETC 257.58 CLP-163.71

RAP 234.07 ECC 1.3437

INJ 2 LAT INJ ? LONG

28.12 .91

28.13 ?56.77

28.12 .91

28,13 ?56.77

28.12 .91

28.13 ?56.77

ORBIT DETERMINATION ACCURACY

ST 1915.1SR 491.0 SS 664.5

CRT -.7915 CRS .5791 CST -.9564
LS4 2054.9 MSA 357.1 SSA 14.6

ELI 1955.0 EL2 294.0 ALF 168.76

LAL_CH OATE AUG 4 1970 FLIGHT TIME ?04.00 ARRIVAL DATE FEB 24 1971

HELIOCENTRIC CONIC

RL 151.78 LAL .00

RP 108.17 LAP ?.09

RC 139.266 GL -11.70

PLANETOCENTRIC CONIC

C3 ?2.454 VHL 4.739

LNCH AZMTH LNCH TIME
68.26 11 47 17

111.74 |7 6 58

68.26 II 47 I7

111.74 17 6 58

68.26 11 47 17

111.74 17 6 58

OIFFERENTIAL CORRECTIONS
TOE -.6983 TRA 3.7454 TC3-_.9652 8AU .8904

RCE .3699 RRA -.3726 RC3 .0797 FAU .02667

FOE -.1515 FRA 2.3364 FC3-1.O783 8SP ?029|

BOE .7903 BRA 3.7639 8C3 2.9663 FSP -I096

OlSTANCE 572.454

L_t. 311.21 VL 26.455 GAL 6.96 _ZL 92.10 PICA 267.12 SMA 126.53 ECC .23219 INC 2.0975 Vl 29.353

LOP 218.34 VP 37.484 GAP J0.55 AZP 89.89 TAL 155.5l TAP 62,63 RCA 97,I6 APO 155,91 V2 35.034

GP 14.58 ZAL 43.37 ZAP 159.72 ET8 40.0? ZAE 122.55 ETE 171.56 ZAC 114.43 ETC 257.93 CLP-165.O3

OLA -35.14 RAL 268.98 RAO 6567,9 VEL 11.993 PTH 2,14 VHP 7.090 CPA -3.37 RAP 235.62 ECC 1.3695

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PC) CST TIM INJ 2 LAT INJ 2 LONG
1427.78 23.20 6.04 14|.45 I17.17 12 II 4 827.3 26.65 358.49

5701.17 23.21 268.05 141.46 117.16 18 41 59 5101.2 26.66 260.50

1427.28 23.L:_ 6.04 141.45 117.17 12 11 4 827.3 _6.65 358.49

5701.17 73.21 268,05 141.46 117.16 18 41 59 5101,2 26.66 260.50

1427.28 23._0 6.04 14|.45 117.17 12 II 4 827.3 26,65 358.49

5701.17 23.71 268,0fl 141,46 117.16 18 41 59 5101,2 26.66 260.50

MI0-CCIJR,_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SC_T 6267,5 ,S_ 713.6 SG3 310.5 ST 1865.6 SR 476.9 55 645.0

RRT -.BI40 RRF -.8026 RTF .9778 CRT -.7334 CRS .5045 CST -.9567

SG8 6308.0 R"Z3 .0056 RI3 -.9778 LSA 1995.9 MSA 374.3 SSA 14.4

SGI 6294.5 .9(,2 412.7 THA I74.68 ELI 1899.1 EL2 318.5 ALF 169.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH CAT[ AUG 4 197g FLIGHT TIME 206.00 ARRIVAL CATE FEB 26 1971

HELIOCENTRIC CONIC

RL 151.78 LAL .DO

RP I08.?| L4P 1.94

RC-141.459 GL -10.39

PL4NETOCENTRIC CONIC

C3 24.251 VHL 4.925

LNCM A/MTH LNCH TINE

70.66 11 7 39

109.34 16 58 56

70.66 IZ 7 39

109.34 16 58 56

110.00 16 Z5 49

110.00 17 39 56

OIFFER[NTIAL CORRECTIONS

TOE -.58B§ TR4 4.0362 TC_-2.7613 8AU .8955

ROE .3747 _'A -.}805 RC3 .0668 FAU .02397

FeE -.0815 FRA 2.3478 FC3 -.8556 BSP 20496

BOE .6976 BRA 4.0541 BE} 2.7621 FSP -1039

CISTANCE 578.078

LOL 311.21 VL 26.427 GAL 7.45 AZL 91.94 HCA 770.33 SMA 126.35 ECC .Z3803 iNC 1.9423 Vl 29.353

LOP 221.54 vP 37.451 GAP 11.06 AZP 9_.01 TAL 154.4} TAP 64.75 RCA 96.28 APO 156.43 V2 35.021

GP 13.97 7AL 41.85 ZAP 160.54 ETS 41.45 ZAE IZZ.ZZ ETE 172.00 7AC 114.10 ETC 258.30 CLP-166.31

OLA -33.83 RAL Z70.51 RAO 6568.0 _L 1Z.06_ PTH Z.16 VHP 7.367 OP4 -4.49 RAP 237.23 ECC 1.3991

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ A2_4TH INJ TINE PO CST TIM INJ 2 LAT INJ Z LONG

1402.95 Z1.63 3.38 143.80 116.51 IZ 31 2 803.0 25.21 355.89

5763.08 21.84 Z72.15 143.81 116.50 18 54 59 5165.1 25.22 264.66

1402.95 21.83 3.38 145.80 116.51 1Z 51 2 803.0 25.21 355.89

5763.08 21.84 272.|5 143.81 116.50 18 54 59 5163.1 25.Z2 264.66

5864.24 ]8.4Z 278.10 141.67 119.32 18 3 33 5264.2 22.18 270.99

5637.62 25.34 264.19 145.60 113.75 19 13 54 5037.8 28.3] 256.28

NIO-COURS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6310.6 Sr.,R 691.7 S/,,3 293.4 ST 18_.8 SR 464.3 55 631.1

RRT -.7997 RR!r -.7874 RTF .9774 CRT -.6703 CRS .4326 CST -.9587

6348.4 R_3 .0040 RJ3 -.9775 LSA 1953.1 MSA 388.2 SSA 14.2

SGI 6334.9 .5(,2 413.7 THA 174.97 ELI 1858.0 EL2 339.5 ALF 170.02

LAUNCH DATE AUG 4 19713 FLIGHT TIME Z08.00 ARRIVAL DATE FEB 28 1971

HELIOCENTRIC CONIC

RL 151.7B LAL .00

RP 108.25 LAP 1.78

RE 143,643 GL -9.15

PLANE TOCENTRIC CONIC

C3 26._O3 VHL 5.129

LNCH A?MTH LNCH TZNE

73.18 12 29 20

106.82 16 48 56

73.18 12 29 20

IO6.82 16 48 56

110.00 15 49 43

110.00 18 27 43

0IFFERENTIAL CORRIECTIONS

TOE -.4780 TRA 4,3411 TC3-2.5552 BAU .8988

ROE .3808 RRA -.3896 RC3 .0563 FAU .02143

FOE -.0205 FRA 2.3591FC3 -.7053 _SP Z0715

BOE .6111 BR4 4.3585 8C3 2,5556 FSP -987

OISTAI'_.E 583.641

LQ. 311.21 VL 26.398 GAL 7.98 AZL 91.79 I_A 273.53 ,_44 126.17 ECC .24433 INC

LOP 224.74 VP 37.419 GAP 1|.59 AZP g0,11 TAL 153,34 TAP 66.87 RCA 95.34 APO

GP 13.41 ZAL 40,39 ZAP 161.78 ETS 43,1! ZAE 121.91ETE 172.38 ZAC 113.81 ETC

1.7871 Vl 29.353

157.00 V2 35.008

258.68 CLP-167.55

OLA -32.58 RAL 271.99 RA0 6568.1 VIEL 12.|52 PTH 2.18 VHP 7.662 OPA -5.54 RAP 238.92 ECC 1.4329

L-I TIME INJ LAT INJ LONG INJ RT A,fwE INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 E_NG

1574.16 2_0.49 .45 146.18 115.90 12 52 14 774.2 23.80 353.00

5831.93 20._O 276.76 146.19 115.89 18 26 7 5231.9 23.81 269.31

1374.16 20.49 .45 146.18 115.90 12 52 14 774.2 23.80 353.00

5831.93 _0.50 _76.76 146,19 115.89 18 26 7 5L:_1.9 23.81 269.31

726.71 13.19 308,73 141,g9 121.82 16 I 49 126.7 17.31 302.03

5527.38 28.16 256.84 149.77 110.23 19 59 51 4927.4 30.65 248.53

NIOoCOURE_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 6346.5 SC_ 671.6 $63 277.4 ST 1809.0 5R 452.7 55 621.5

RRT -.7862 RRF -.7731 RTF .9772 CRT -.6042 CRS .3651 CST -.9621

$68 638|.9 1_3 .0026 RI3 -.9772 LSA 1924.8 MSA 398.3 5SA 14.0

S6J 6368.5 5(,2 413.6 THA 175.22 ELI 1830.4 EL2 356.6 ALF 171.06

LA_H CATE AUG 4 1970 FLIGHT TIME 210.00 ARRIVAL CATE MA_ 2 1971

HELIOCENTRIC CONIC

RL 151.78 LAL .00 LOL 511.21 VL

RP I08.29 LAP 1.62 LoP 227.94 VP

RC 145.816 GL -7.97 CP 12.90 ZAL

PLAN[TOCENTR|C CONIC

C_ 28._45 VHL 5._52

L_H 4_MTH LINK_H TIN[

75.88 12 53 8

I04.12 15 36 Jl

75.88 12 55 8

104.12 16 36 Jl

zlO.O0 15 30 9

110.00 18 58 21

CIFFERENTIAL CORRI[CTIONS

_C£ -.3565 TRA 4.6619 TC5-2.3498 8AU .9001

ROE .3880 RRA -.5997 RC3 .0475 FAU .01904

roe .0_28 FRA 2.5708 rE3 -.5756 8SP Z0941

P-,CE .5338 _R4 4.6790 8C5 2.3503 FSP -938

CIST4NCE 589.152

76.]70 G_L 8.55 4ZL 91.E3 H(4 27E.72 5.N_

37.386 GAP 12.14 AZP _'_.19 TAL 152.26 T4P

]9.too ZAP 162.9_ [TS 45.03 ZA£ 121.61ETE

1Z5._9 ECC .25115 INC 1.6399 Vl 29.353

68.98 RC_ _4.35 _PG 157.63 v? 34.995

17?.72 74C 115.58 ETC Z59.07 CLP-168.78

L_UNCM C_TE AUG 4 1970

CL4 -31.38 R4L 275.37 R4C 6568.2 VEL IZ.248 PTH 2.20 VHP 7.975 CP4 -6.54 R4P _40.65 ECC 1.4714

L-I TIME |NJ LAT _NJ LONG INJ RT 4,S_ INJ A_NTH |NJ TIME Wj CST TIM INJ 2 LA i INJ Z LONG

1358._ 19.17 357,05 148.60 115.33 13 15 27 738.3 22.42 349.65

622.20 19.18 304.14 148.61 115.32 16 46 53 22.2 22.43 296.73

1338._ 19.17 357.05 148.60 115.53 13 15 27 738.3 22.4_ 349.65

622.Z0 19.18 ]04.14 148.61 115.32 16 42 33 22.2 _.43 296.73

828.26 9.48 _14.26 14}.04 125.00 15 43 57 228.3 13.76 307.77

5468.28 29.49 252.75 153.11 108.13 20 29 29 4868.3 31.68 244.?3

Nl0-_SIE [Y_CUTION ACCUR4CY ORBIT CETERMINATION ACCURACY

SGT 5375,9 5GR 652.9 ,S_3 262.3 ST 1798.7 SR 441,8 SS 615.1

RRT -.7756 I_ -.7600 RTF .9770 CRT -.5372 CRS ._031 CST -.9663

SC_ 6409.3 RZ5 .0015 R]3 -.9771 LSA l_9.2 MSA 404.6 554 1].7

S,_| 63_H_.0 S/_2 412.4 THA 175.45 ELI ]814.9 EL2 369.3 ALF 172.16

PRELIOCENTRIC CONIC

RL 151.18 LAL .00

RP 108.33 LAP 1.45

RC 147.979 GL -6.86

PLANE TOC[NTRIC CONIC

C3 31.319 VHL 5.596

LNO-I 4ZMTH LN_H TI_

78.93 13 20 24

101.07 16 19 23

78.93 13 20 24

101.07 16 19 23

110.00 15 16 17

110.OO 19 22 40

CIFFERENTIAL CORRIECTION$

TOE -.2541 TR4 4.9¢)94 TC3-2.1467 8AU .89¢J0

ROE ._962 RRA -.4107 RC3 .0401 FAU .01680

FCE .0793 FRA 2.3835 FC5 o.4644 BSP 21175

E.CE .4707 0RA 5.0162 8C3 2.1471 FSP -894

FLIGHT TIN[ 212.00 ARRIVAL C4TE MAR 4 1971

CISTANCE 594.553

LOL 311 .21 VL 26.341 GAL 9.15 AZL 91.47 HCA 279.92 5_A

LOP 231.13 VP 37.354 GAP 12.72 AZP 90.25 TAL 151.19 TAP

GP 12.44 ZAL 57.68 ZAP 164.07 ETS 47.26 Z_E 121.31 ETE

125.81ECC .25855 ZNC 1.4728 Vl 29.353

71.10 RCA 93.29 APG 158.3a v2 34.982

175.01ZAC 113.37 ETC 259.47 CLP-169.97

OLA -_0.24 RAL 274 ._8 RA0 65_.2 VlEL 12.357 PTH 2.25 VHP 8.34_9 CPA -7.48 RAP 242.44 ECC 1.5154

L-I TINE INJ LAT |NJ _ INJ RT AS( INJ A_TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1290.97 17.88 552.87 151.05 114.79 13 41 55 691.0 21.08 345.50

714.26 17.90 310.41 151.06 114.79 16 31 17 114.3 21.09 303.05

1290.97 17.88 352.87 151.05 114.79 13 41 55 691.0 21.08 345.50

714.26 17.gO 310.41 151.06 114.79 16 31 17 114.3 21.09 }O}.05

913.29 6._0 518,78 144.44 123.67 15 31 30 313.3 10.68 312.43

5427.98 30.31 249.9£) 156.18 106.63 20 53 8 4828.0 32.28 241.24

MI0-(X)UR_WE EW_ECUTION ACCURACY ORBIT CETERNINATION ACCURACY

SGT 6398.4 _ 635.2 $G3 248.2 ST 1797.7 SR 431.1 SS 611.2

RRT -.7620 RRr -,74_0 RTF .977J CRT -.4711 CRS .2474 CST -.97_9

Sr_ 6429.9 R_3 .0(]07 RI3 -.9771 LS_ 1904.0 M$A 407.2 S5A 13.4

SGI 6416.8562 410.2 TH4 ]75.66 ELI 1809.7 EL2 377.8 ALF 173.26
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 1970

LAUNCH GATE AUG 4 1970 FLIGHT TIME Z14.00 ARRIV,tL GATE MAR 6 1971

HELIO(ENTRIC CONIC CISTANCl r 599.88"_

RL , 151 .7H LAL .00 LOt. 311.21 VL 26.313 GAL 9.B0 AZL 91.31 HCA 283.11 ,914 125.63 [CC .26654 INC |.)117 VI 29.353

RP 1038.37 LAP ! .?8 LOP 234.33 VP 37.]21 GAP 13.33 AZP 90.30 TAL 150.1Z TAP 73.23 RCA 92.15 APO 159.1? V2 34.969

RC 1503.137 GL -5.81 GP 12.QZ 7AL 36.4Z ZAP 16fl.11 ETS 49.84 ZAF IZ1.02 ETE 175.28 ZAC 113.19 ETC ?59.88 CLP-171 .16
PLAP._. TOCENTRIC CONIC

C3 34.373 VHL 5°863 CLA -29.15 RAL 275.91 RAO 6568.4 VEL 1Z.480 PTH 2.26 VHP 8,665 CPA -8.36 RAP ?44.26 ECC 1.5657

LNCH ATMTH LNCH TIME L-] TJI._ INJ LAT INJ LON6 INJ R7 A_ ]NJ 42'NTH ]NJ TIME PO CST TIN INJ ? LAT INJ 2 LC_/G

82.79 13 55 9 1218.99 16.6] 346.9] 153.53 114.29 14 15 28 619.0 19.77 339.60

97.21 15 54 29 /:133.14 16.64 ]18.6] 153.53 114.28 16 8 23 233.1 19.78 311.303

1030.00 15 213 9 943.38 11.58 324.Z3 150.99 117.75 15 ]5 52 ]43.4 15.21 317.32

100.00 17 12 10 5872.02 21.82 280.]9 J,55.82 110.95 18 50 2 5272.0 24.47 272.59
I10.00 15 5 34 989.27 3.42 322.78 146.07 I24.03 15 22 4 389.3 7.86 316.51

110.00 19 43 14 5398._(3 ]0.85 247.81 159.13 105.50 21 13 13 4798.9 32.67 239.06

CIFFERLNTIAL CORI_CTIONS NIO-COURSf. EXECUTION ACCURACY ORBIT OETERMINATIC_I ACCL_ACY

TCE -.1393 TRA 5.]564 TC3-1.9468 BAU .8947 5GT 6415.0 56R 617.9 $63 215.1 ST 1804.5 SR 420.5 SS 609.?

ROE .4050 RRA -.4226 Re3 .0]]6 FAU .0|465 RRT -.751] _ -.7372 RTF .9772 CRT -.4073 CR5 .1973 CSY -.97fl4

FDE .12137 FRA 2.3982 FC3 -.]690 BSP 2140] 566 6444,7 R_3 .0001 RI3 -.9772 LSA 1907.6 NSA 406.5 SSA 13.1

BCE .4283 8RA 5.3730 6C] 1.9470 FSP -852 _| 643J.B ,_2 406.7 THA 175.84 ELI 1813.0 EL2 38?.2 ALF 174.33

LAUNCH DATE AUG 4 1970 FLI_4T TJNE Z16.00 ARRZVAL OATE MAR 8 1971

HELIOCENTRIC CONIC

RL 15! .78 LAL .00

RP 108.41 LAP 1.10

RC 152.275 GL -4.82

PLANE T(X:ENTRI C CONIC

C3 37.869 VHL 6.154
LNCH AZHTH LNCH TIME

90.00 14 29 24

90.00 15 29 31

100.00 14 54 18

I[30.00 17 47 18

II0.00 14 36 54

liD.DO ZO 1 11

DIFFERENTIAL CORRECTIONS

TOE -.0214 TRA 5.7353 TC]-I .7510 BAU .8866

RCE .4|4] RRA -.4352 RC3 .0279 FAU .01258

FOE .1578 FRA 2.4155 FC] -.2877 85P 216Q0

8CE .4148 8RA 5.7518 BC3 I .7512 FSP -811

01 STANCE 605.111

LCL 311.21 VL 26.284 GAL 10.49 AZL 91.15 H(A 286.30 5HA 125.45 ECC .27524 INC 1.1465 Vl 29.353

LOP 217.]1 VP ]7,289 _ 1],96 A2'P gO.J2 TAL 149.07 TAP 75.37 RCA 90.92 APO _59.98 V2 34.956
GP 11.6] 2AL ]5.24 2AP 1645.09 ET$ 52.8] ZA[ |20.7] ETE 17].51 ZAC 113.04 ETC 260.31 CLP-172.33

0LA -28.11 RAL 277.08 RAO 6568.5 VEL 12.619 PTH 2.29 VHP 9,047 OPA -9.19 RAP 246.12 ECC 1.6232
L-I TIME INJ LAT INJ LONG INJ RT A.SC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1148.11 12.73 ]]9.87 154,75 115.51 14 48 52 548.1 16.06 332.77

952.95 18.12 328.08 157.22 112.14 15 45 24 353.0 20.97 320.56

1067.5] 7.56 ]]|.21_ 152.0fl I19.01 15 12 6 467.5 !1.37 324.54
5796.80 2].57 275.48 159.40 108.94 19 2] 55 5196.8 2§.93 267.48

1059.36 .74 ]26.44 147,85 124.18 15 14 34 459.4 5.22 3_.22

5377.74 31.2] 246.27 162.01 104.67 21 30 49 4777.7 ]2.92 ?37.46

MID-CCI._.SE EXECUTION ACCLff_ACY ORBIT 0ETERMINATION ACCURAC¢

SGT 6426.2 S(,R 600.8 S_3 222.8 ST 1817.5 SR 409.6 SS 608.9

RRT -.7414 RRF -.727] RTF .9775 CRT -.3466 CRS .1528 CST -.9797

_8 6454.3 R2] -.0004 RI] -.9775 LSA 1918.2 NSA 402.8 5SA 12.8

56! 6441.7 5G2 402.2 THA 176.02 ELl 182].3 EL2 383.0 ALF 175.33

L4UNCH C4T£ AUG 4 1970 FLIGHT TIN[ 218.00

HELIC_CENTR|C CONIC CISTANCE 610.224

RL 151 .78 LAL .[}0 LOt. 511.2! VL 26.256 GAL 11.24 AZL 9D.98 H(A 289.48 SHA

RP 1038.45 L/_P .97 LOP ?40.70 VP 37.257 GAP 14.67 AZP 90.33 TAL 148.04 TAP

RC 154.408 GL -3.89 GP 11.28 7AL 34.12 ZAP 167.0_ ETS 56.30 7AE 120.43 ETE

PLANE TC_ENTRI C CONIC

C3 41 .878 VHL 6.471 CLA -77.12 R4L 278.17 RAC 6568.6 VEL 12.777 PTH 2.3? VHP
LNCH AZMTH

90.00

90.00

I00.00

1(30.00

110.00

] 10.00

C I FFERENTIAL

rOE .1008 TRA 6.1 _9

_E .4238 RRA -.4485

FOE .1919 FRA 2.4_65

DCE .4357 8RA 6.1553

LAUNCH GATE AUG 4 1970

HEL IC_CENI;RI C CONIC

RL 15| .78 LAL .00

RP 10H.49 LAP .74

RC 156.530 GL -].Ol

PLANE T(XENTRIC CONIC

C3 46.490 VHL 6.818

LNC/4 ATMTH LN_H TIME
90.00 13 31 38

90.00 16 44 7

100.00 14 24 48

100.00 1B 33 38

110.00 14 4] 30

110.00 20 31 25

4RRIVAL DATE NAR 10 1971

125.78 ECC .28471 INC .9759 Vl 29.353

77.52 RCA 89.61 APO 160.94 VZ 34.943

173.72 7AC 112.90 ETC ?60.74 CLP-173.49

9.457 CPA

LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TIME

13 51 43 1311.39 7.77 349.30 155.42 117.31 14 13 34

16 15 54 840.50 Z0.85 320.9_ 161.26 109.60 16 29 55

14 37 29 1163.51 4.36 336.58 153.56 119.60 14 56 53

18 12 49 5751.65 24.53 272.48 162.61 107.64 19 48 41

14 49 40 1125.25 -1.28 329.87 149.75 124.14 15 8 26

20 17 7 5167.68 31.48 245.17 164.84 104.06 21 46 30

CCRRECTICNS MI0-COURS_ EXECUTION ACCt_ACv

TC]-1.5602 BAU .8736 SGT 6432.7 S6R 583.7 ,563 211.]

RC3 .0226 FAU .01057 RRT -.7124 RRF -.7185 R_F .9779
FC] -.2184 85P 21768 _ 6459.1R2] -.0007 R13 -.9779

BC] 1.5604 FSP -772 5G1 6446.9 _,2 ]96.5 THA 176.18

OIFFERENTIAL CORRECTIONS

TOE .2287 TRA 6.5705 TC3-1.]750 BAU .8547

ROE .4335 RRA -.4622 RC3 .0176 FAU .00817

FOE .2236 FRA 2.4617 FC] -.1596 8,_ ° 21866

BOE .4g01 BRA 6.5868 8C] l.]Tfll FSP -7]]

125.10 ECC

79.70 RCA

173.91 7AC

-9.97 RAP ?48.02 ECC 1.6897

PC) CST TIM INJ ? LAT INJ ? LONG

711.4 11.38 342.47

?40.5 23.34 313.17

563.5 8.27 3?9.98

5151.7 26.71 264.36

525.2 2.72 323.67

4762.7 33.09 236.32

GRSIT CETERMINATION ACCURACY

ST 1P35.2 SR 398.4 SS 610.Z

CRT -.2896 CRS .1129 CST -.9835

LSA 1934.3 MSA 396.6 SSA 12.5

EL1 1839.0 EL2 380.5 ALF 176.74

FLI_T TIME 220.00

DISTANCE 6J 5.203

LOL 311.ZJ VL 26.227 GAL J2.05 AZL gO.BO HCA 292.67 SMA

LOP 243.89 VP 37.2"46 GAP JS,42 AZP 90.3J TAL 147.03 TAP

GP 10.96 ZAL 33.08 ZAP 167.82 ETS 60.32 Z_ 120.12 ETE

OLA o26.J9 RAL 279.J9 RAO 6568.7 VEL 12.956 PTH 2.36 VHP 9.900 CPA -J0.69 RAP 249.93 ECC 1.7651
L-I TIME INJ LAT |NJ LONG |NJ RT AS_ INJ A214TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1418.30 4.]9 3S5,_4 IS6.87 118.0D l] 55 16 818.] 8.11 348.62

786.16 LP'Z.OS ]17.43 164.57 108.23 16 57 13 186.2 24.34 309.50

1246.61 1.55 ]41.15 155._0 119.86 14 45 ]5 646.6 5.51 ]34.61

5721.12 25.15 2?0.42 165.63 106.72 ,20 8 59 5121.1 27.20 262.21

1187.92 -4.17 33].15 151.74 123.96 15 ] 18 587.9 .32 326.94

5352.58 31.65 244.43 167.64 103.65 22 0 38 4752.6 33.20 235.55

NI0-(X_IJRSIE E_ECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 6435.1 S6R 566.2 ,$63 200.7 ST 1856.7 SR 386.7 SS _13.0

RRT -.7240 RR_ -.7104 RTF .9785 CRT -.2363 CRS .0771 CST -.9868

$68 6459.9 R_] -.0009 RI] -.9785 LSA 1954.9 MSA 388.3 SSA 12.Z

•f_l 6448.2 ,SG2 ]89.8 THA 176.34 ELI 1859.0 EL2 375.3 ALF 177.06

ARRIVAL CATE MAR 17 197J

..29506 IN( .7985 vl 29.353

88.19 APO 162.01 V2 34.931

112.77 ETC 261.19 CLP-174.65

836



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5 1970_

LAUNCH CATE AUG 5 1970 FLIGHT TINE 70.£)0 ARRIVAL CATE OCT 14 ]970

PIELIE'EENTRIC CONIC CZSTANC[ 144.389

RL 15l .76 LAL .(30 LOt. 31£.17 VL 19.354 GAL 10.07 AZL 94.13 MICA 51.74

RP 108.65 LAP -3.24 LOP 3.84 VP 32.688 GAP -55.49 47P 92.56 TAL 172.81

RE 54.8H7 (,L -7.13 GP -4.62 Z4L 70.BZ ZAP 24.28 ETS 167.45 ZA[ 152.90
PLANE TC_ENTRIC CONIC

C3 122.172 VHL 11.053 CLA -27.44 RAL 237.76 RAO 6570.3 VEL 15.605 PTH 2.78

LNCH ATMTH LINI_H TIME L-I TIME INJ LAT INJ LONG INJ RT A.f_ INJ A2't4TH

90.00 11 16 43 1526.16 .92 1.36 130.51 118.30

90.00 13 ZO 39 1122.19 13.49 338.34 136.87 115.14

lO0.O0 11 58 34 1390.89 -3.34 349.07 128.15 119.72

100.00 15 21 29 732.69 17.91 311.79 138.99 114.34

llO.O0 12 8 7 1360.92 -10;65 342.35 123.69 122.67

llO.OO 17 28 Z5 5623.46 25.73 263.25 141.70 I13.32

5N4 96.56 ECC .58938 INC 4.1261 VI 29.357

TAP 224.55 RCA 39.65 4PO 153.47 V2 34.878

ETE 169.90 ZAC 91.01ETC 256.17 CLP 23.87

CIFrERENTIAL CORRECTIONS NIC-COURSE EXECUTION ACCURACY

TCE .HBZ5 TRA-I .3014 TE3 -.1063 BAU .1760 5GT 809.0 S_R 450.2 S_3 35.2

RCE -.8581 RRA -.0964 RE3 .0177 FAU .01440 RRT -.0842 /_F .0852 RTF -.6317

FCE -.1870 FRA .3561 rE3 o.I020 8,%° _054 S_.,6 925.8 R23 -.0085 R13 .6324

_CE .9034 8RA 1.3051 6C3 .1078 FSP -73 S_I 810.2 `%2 447.9 THA 176.13

VHP Z0.610 GPA -12.53 RAP 204.82 ECC 3.0106

INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

11 42 9 926.2 4.70 354.72

13 39 21 522.Z 16.76 331.19

12 21 45 790.9 .65 342.55

15 33 4| 132.7 21.05 304.40

12 50 48 760.9 -6.27 336.00

19 2 9 5023.5 28.66 255.30

ORBIT OETERMINATION ACCUR4CV

ST 271.1 SR 445.1 SS 245.0

CRT -,5073 CR5 -.6762 CST .9749

LSA 515.7 MSA 256.0 SSA 13.9

ELI 472.4 EL2 220.1ALF 112.24

LAUNCH CATE AUG 5 1970 FLIGHT TIME 72.00 ARRIVAL CATE OCT 16 1970

HELIOCENTRIC CONIC

RL 151.76 LAL .[30
RP 108.62 LAP -3.18

RC 53.110 GL -7.31

PLANE TOCENTRIC CONIC

C3 109.534 9HL 10.466

LNO4 AZMTH LNCH TIN[

90.00 11 35 38
90.00 J3 9 30

100.00 12 lO 30
100.00 15 17 19

llO.O0 12 16 25

110.00 17 27 53

0ISTANCE 150.564

LOL 312.17 VL 19.946 GAL 9.66 A2'L 93.88 HCA 54.91

LOP 7.02 VP 33.0§3 GAP -33.78 AZP _YZ.24 TAL 172.32

GP -4.78 ZAL 69.91 ZAP 2Z.BO ETS J66.22 ZAE J54.1J

0LA -27.81RAL 238.74 RA0 6570.1VEL 15.195 PTH 2.73

L-] TINE [NJ LAT INJ LO_ INJ RT A_E_'INJ A2'NTH
1454.71 3.23 357.3,8 130.97 118.15

1149.44 11.69 339.95 135.80 115.53

1341.99 -1.68 346.39 126.25 119,85

737.40 17.78 31Z.08 I:_.25 114.43
1323.40 -9.27 340.33 123.59 123.05

5616.79 25.91 262.82 142.11 I13.12

5MA 98.22 ECC .56294 INC 3.8842 Vl 29.357

TAP 227.23 RCA 42.93 APO 153.52 v2 34.888

ETE 169.7H ZAC 91.1H ETC 256.26 CLP 22.32

CIFFERENTIAL CORRECTIONS MI0oCOURS[ EXECUTION ACCURACY

TOE .275B TRA-I.2932 TC3 -.1100 BAU .1634 5GT 846.5 `%R 455.1 SG3 38.3

R0E -.8231 RRA -.0623 RC3 .0185 FAU .01472 RRT -.0939 RRF .0953 RTF -.6516

FOE -.1898 FR4 .5756 FC3 -.1163 BSP 2188 _ 961.1 R23 -.0097 R13 .6524

6OE .8680 8RA I .2958 8C3 .1116 FSP -81 ._1 848.0 5G2 452.3 THA 175.96

VHP 19.723 CP4 -13.32 RAP 206.28 ECC 2.8027

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

11 59 52 854.7 6.97 350.69

13 26 40 549.4 16.03 332.86

12 32 52 742.0 2.30 339.87

15 29 37 137.4 20.93 304.70

12 38 28 723.4 -4.85 334.02

19 1 30 5016.8 28.81 254.83

ORBIT OETERMINATION ACCURACY

ST 283.7 SR 450.9 $5 254.3

CRT -.5032 CRS -.6713 CST .9754

LSA 526.8 MSA 265.9 SSA 14.1

ELI 480.5 EL2 230.1ALF 113.18

LAUNCH CATE AUG 5.1970 FLIGHT TINE 74.00 ARRIVAL OATE OCT 18 1970

HELIOCENTRIC CONIC CISTANCE 156.811

RL 151.76 LAL .00 LOL 312.17 VL Z0.497 GAL 9.25 AZL 93.66 MCA 58.09

RP 108.58 LAP -3.11 LOP 10.21 VP 33.400 G4P -32.16 AZP 91.94 TAL 171.85

RE 51.409 GL -7.49 GP -4.96 ZAL 69.07 ZAP 21.34 [TS 164.80 ZAE 155.48

PLANE TOCENTRIC CONIC

C3 98.241 VHL 9.912 CLA -28.16 RAL 239.64 RAC 6569.9 VEL 14.818 PTH 2.68

LNCH AZMTH LINCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH

90.00 11 39 50 1364.37 6.10 352.31 131,60 117.71

90.00 12 52 _0 1193.67 11.38 342.53 13430 116.10

lO0.O0 12 22 11 1292.25 .01 343.6(5 128.24 119.89

100.00 15 12 50 741.22 17.67 312.31 137.37 114.51

llO.O0 12 24 12 1285.91 -7.87 338.32 123.39 123.37

I10.00 17 27 18 5608.37 26.14 262.27 141.37 112.86

5HA 99.87 ECC .53743 INC 3.660? Vl 29.357

TAP 229.94 RCA 46.20 APO 153.54 v2 34.900
ETE 169.69 ZAC 91.33 ETC 256.36 CLP 20.78

CIFFERENTIAL CORRECTIONS HI0-COURSE EXECUTION ACCURACY

TGE .2699 TRA-1.2845 TC3 -.1128 8AU .1503 ._T 88_;2 `%R 459.4 SG3 41.8

RCE -.7884 RRA -.0669 RC3 .0191 FAU .01507 RRT -.1047 RRF .1065 RTF -.6709

r0E -.1927 FRA .5956 FC3 -.1328 BSP 2329 SG6 997.4 R23 -.0109 RI3 .6718

BOE .8333 BR4 1.2863 BE3 .1144 FSP -90 5_1 887.0 _2 456.0 THA 175.77

VHP 18.870 OPA -14.13 RAP 207.76 ECC 2.6168

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

12 22 34 764.6 9.76 345.55

13 12 24 593.7 14.80 335.52
12 43 43 692.3 3.98 337.13

15 25 11 141.2 20.83 304.94

12 45 38 685.9 -3.42 332.06

19 0 47 5008.4 29.00 254.25

ORBIT _ETERMINATION ACCURACY

ST 297.0 SR 435.9 SS 263.8

CRT -.5005 CRS -.6669 CST .9761

LSA 538.1MSA 275.6 SSA 14.3

ELI 48_.3 EL2 240.1ALF 114.28

LAUNCH OATE AUG 5 1970 FLIGHT TIRE 76.00 ARRIVAL 0ATE OCT 20 1970

HELIOCENTRIC CCNIC 01STANCE 163.126

RL 151 .76LAL .{30 LC_ 312.17 VL 21 .Ol0 GAL 8.83 A2'L 93.45 HCA 61.27

RP 108.53 LAP -3.03 LOP 13.40 VP 33.730 GAP -30.62 AZP 91.66 TAL 171.42

RE 49.791 GL -7.65 GP -5.15 ZAL 68.30 2AP 19.91ETS 163.14 ZAE 157.01
PLANE TOCENTRIC CONIC

C3 88.140 VHL 9._80LA -28.47 RAL 240.47 RAO 6569.7 VEL 14.474 PTH 2.63
LN_ A?MTH LNCH TIME L-I TZNE INJ LAT INJ LONG INJ RT A._ INJ A2'NTH

_6-89 12 3 19 1340.15 9.55 352.32 132.38 116.95

93.11 12 55 39 1170.59 9.57 339.9'2 132.39 116.95

100.00 12 33 36 1241.81 1.72 340.89 128.13 119.85

100.00 15 8 2 744.17 17.59 312.49 136.36 I14.57

110.00 12 31 26 1248.61 -6.47 336.35 123.07 123.64

110.00 17 26 41 5598.17 26.41 261.59 140.50 112.54

SHA 101.50 ECC .51288 INC 3.4509 Vl 29.357

TAP 232.68 RCA 49.44 APO J53.55 v2 34.911

[TE 169.64 ZAC 91.46 ETC 256.48 CLP 19.26

VHP 18.050 0PA -14.95 RAP _09.26 ECC 2.4506
INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

12 25 39 740.2 13.09 345.43

13 15 9 570.6 13.11 333.02

12 54 18 641.8 5.68 334.34

15 20 26 144.2 20.76 305.13

12 52 15 648.6 -2.00 330.11

19 0 O 4998.2 29.22 253.54

ORBIT DETERMINATION ACCURACY

ST 311.0 SR 460.4 s5 273.6
CRT -.4993 CRS -.6629 CST .9771

LSA 549.7 MSA 2H5.0 SSA 14.6

EL1 496.2 EL2 250.1ALF 115.57

OIFFERENTIAL CORRECTIONS MI0-COU_SE EXECUTION ACCURACY

TOE .2648 TRA-J.2755 TC3 -.1144 BAU .1367 S_T 925.4 SGR 463.1 5G3 45.6

ROE -.7542 RRA -.0523 RC3 .0193 FAU .01546 RRT o.1167 RRF .1190 RTF -.6896

rOE -;1956 FRA .6159 FC3 -.1518 BSP 2481 5GB 1034.8 1_3 -.0123 R|3 .6905

BOE .7993 eRA 1.2766 8C3 .I160 FSP -100 5G1 9_7.5 ,%2 458.9 THA 175.57

P37



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH CATE AUG 5 tg?0 FLIGHT TINE 7B.O0 ARRIVAL CATE OCT ZZ 197(]

HEL I(X:ENTRIC CONIC

RL 151.76 LAL .DO L.OL 312.17 VL

RP 1OH.§I LAP -2.94 LOP 16..58 VP

RC 48,266 GL -7,80 GP -5,36 ZAL

PLANE TO(ENTRIC CONIC

.C} 79,101 VHL 8.894

LNCH A/MTH LNCH TIM_

84.77 11 48 51

95.23 13 16 8

1130,OO IZ 44 43

I(30.OO 13 2 38

I10.0_ 12 38 4

110.OO 17 26 3

D IIrFER1ENT I AL CORRECTIONS

TOE .2603 TRA-J .2661 TC3 -.1147 BAU .1230

ROE -.7205 R_'A -.0384 RC3 .0192 FAU .01589

FOE -.1987 FRA .6367 re3 -.1739 BSP 2630

BDE .7661 8RA 1.2667 BC3 .1163 FSP -111

01 STANCE 169.503

21.487 GAL 8.41 AZL 93.25 HCA 64.45 SM4 103.10 ECC .48931 INC 3.2540 Vl 29.357

34.042 GAP -29.13 AZP 91.40 TAL 171.02 TAP 233.47 RCA 52.65 APO 153.35 V2 34.923

67.60 ZAP. 18,51 ET$ J'61 ,L_ ZAE 138,71 ETE 169.66 ZAC 91 .57 ETC 256,61 CLP 17.74

CLA -28.76 RAL 241.23 RAC 6369.3 VKL 14,158 PTM 2.58 VHP 17.261 DPA -15.78 RAP 210.76 ECC 2.301H

L-I TIIAC INJ LAT INJ LONG INJ RT AS_ INJ A;_ATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1372.15 10.40 355.11 131.67 116.96 12 11 44 772.2 13.93 348.18

1089.64 10.41 334.42 131.68 116.96 13 34 17 489.6 13.95 327.49

1190.84 3.44 338.O9 127.90 119.71 13 4 34 590.8 7.37 331.51

746.18 17.33 312.61 135.22 114.61 15 15 24 146.2 20.70 305.26

I;_11.72 -5,07 334.40 122.63 123.85 12 58 16 611.7 -.59 328.18

5586.11 26.72 260,79 139.50 112.16 18 59 II 4986.1 29.48 252.70
NI_-COURSE EX_'CUTION ACCURACY CReIT CETERMINATION AccuRAcY

._;T 967.2 SGR 466.3 SG3 49,7 ST 325.7 SR 464.2 SS 283.7

RRT -.1299 RRF .1329 RTF -.?074- CRT -,4992 CR$ -.6594 C$T .9781
SC_ 1073,7 _3 -,0140 R13 ,7085 LSA 561.7 MSA 293.9 $SA 14.8

$61 969,6 S62 461.1 THA 175.37 ELI 504.0 EL2 259.9 ALF 117.03

LAUNCH DATE AUG 5 1970 FLIGHT TINE _0.00 ARRIVAL CATE OCT 24 1970

P_LIOCENTRIC CONIC
RL 151.76 LAL .00 LOL 312,17 VL

RP 108.47 LAP -2,84 LOP J9,77 VP

RC 46.842 GL -7.93 GP -5,59 ZAL

PLANETOCENTRIC CONIC

C3 71.007 VHL 8,427

LN_ AZ_ATH LNCH TIME

83.44 11AO 49

96.56 13 29

I00.00 12 55 25

I00.00 14-57 41

110.00 12 44 3

110.00 17 25 32

DIFFERENTIAL CORRECTIONS

TOE .2369 TRA-I.2560 TC3 -.1133 BAU .1090

ROE-.6874 RRA -,0251RC3 ,0186 FAU .01637

FOE -.2020 FRA .6fl82 FC3 -.1996 BSP 2793

BDE .7338 BRA 1.2563 BE3 .1148 FSP -123

OISTANCE 175.937

21.932 GAL 7.99 A2'L 93.07 _ 67.63 $MA 104.67 ECC .46675 INC 3.0670 Vl 29.357

34.336 GAP -27.75 AZP 91.17 TAL 170.66 TAP 2_.30 RCA 55.81 APO 153.52 v2 34.935
66.98 ZAP 17.14 ETS 158.91Z_E 160.58 ETE 169.78 ZAC 91.65 ETC 256.75 CLP 16.23

DLA -29.00 RAL 241.91RAO 65_,4 VlEL 13.869 PTH 2.53 VHP 46.501 DPA -16.63 RAP 212.28 ECC 2.1686
L-I TINE INJ LAT INJ LONG INJ RT A,T_C INJ A2PMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1381,71 11.26 356.26 130.85 116.91 12 3 51 781.7 14.78 349.30

1029,84 11,27 330,47 130,85 116,90 13 46 46 429.8 14.79 323.51

1139.68 5.16 335.27 127.55 119.48 13 14 25 539.7 9.05 328.64
747.10 17.50 312.67 133.96 114.62 15 10 8 147.1 20.68 305.32

1175.46 -3.69 332.50 I_.08 124.01 15 3 38 575.5 .80 326.29

5572.12 27.07 259.86 1}8,37 111.71 18 5B 24 4972.1 29.77 251.71

MIO-CCg, IRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T 1010.2 S6R 468.8 5G3 54.2 ST 341.1 SR 467.4 SS 294.0

RRT -,1448 RRF ,1484 RTF -.7246 CRT -.5012 CR$ -.6566 CST .9794

1113.7 R_3 -.01fib R13 .7258 LSA 574.3 MSA 302.1 SSA 15.0

SGI 1013.1 .$62 462.6 THA 175.14 ELI 512.1 EL2 269.4 ALF 118.71

LAUNCH 0ATE AUG 5 1970 FLIGHT TINE 82,00 ARRIVAL CATE OCT 26 1970

HELIOCENTRIC CONIC DISTANCE 182,424

RL 151,76 LAL ,00 LOt. 312,17 VL 22,346 GAL 7,58 AZL 92,89 HCA 70,82 5MA 106,20 ECC .44520 INC 2,8884 Vl 29,357

RP 108,44 LAP -2,73 LOP 22,97 VP 34,613 GAP -26,41 AZP 90,95 TAL 170,35 TAP 241,17 RCA 58,92 APO 153,49 V2 34.948

RC 45.530 GL -8.04 GP -5.85 IAL 66.43 ZAP 15.82 ETS 156.16 IAE 162.62 ETE 170.05 ZAC 91.71 ETC 256.90 CLP 14.72

PLANCTOCENTRIC CONIC
C3 63.759 VHL 7.983 0LA -29,22 RAL 242,51 RA0 6569,2 VEL 13.606 PTH 2.49 VHP 15.768 CPA -17.50 RAP 213.80 ECC 2.0493

LN(.H AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

82.49 I1 35 35 1380.63 12.1 3 356.63 129.90 116.79 11 58 35 780.6 15.62 349.63

97.51 13 39 39 979,59 12,14 327,21 129,91 116.78 13 55 58 379,6 15.64 320.21

I630.OO 13 5 35 1088.89 6.85 332.45 127.06 119.17 13 23 44 488.9 10.69 325.76

1630.00 14 52 20 746,56 17.52 312,64 152,58 114.61 15 4 46 146,6 20.69 305.28

110.OO 12 49 18 1140.16 -2.35 3_0,65 121.40 124.11 13 8 18 540.2 2.15 324.45

110.00 17 25 6 5556.10 27.47 258.79 137.12 111.19 18 57 42 4956.1 30.10 250.58

DIFFERENTIAL CORRECTIONS MI0-COURS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2540 TRA-I.2454 TC3 -.10_ BAU .0948 ,_T 1054.7 _ 4?0.9 $G3 59,2 ST 337.2 _ 470.0 5$ 304.7

ROE -.6550 RRA -.0124 RE3 ,0174 FAU ,01691 RRT -,1612 RRF .1657 RTF -,7411 CRT -,5047 CRS -.6345 C$T .9808

FOE -.2056 FRA .6803 FC3 -.2296 85, ° 2954 ,f_(3 1155.1R25 -.0179 RI5 .7423 LSA 587.6 MSA 309.5 $54 15.2

BCE .7025 _A 1.2455 BC3 .1112 FSP -136 561 1058.Y 5_2 463.2 THA 174.90 ELl 520.5 EL2 278.4 ALF 120.59

LAUNCH DATE AU_ 5 1970 FLIGHT TINE 84,00 ARRIVAL 04TE OCT 28 1970

HELIOCENTRIC CQNIC
RL 131.76 LAL .00

RP 108.40 LAP -2.61

RC 44.337 GL -8.12

PLANETOCENTRIC CONIC

C3 57.266 VHL 7.567

LNCH AZMTH LNCH TIME

81.79 11 32 9

98.21 13 47 15

1OO.00 13 14 34

100.OO 14 47 11

II0.00 12 53 44

110.OO 17 24 51

01STANCE 188,957

LOL 312,17 VL L_,751 GAL 7,17 AZL 92,72 HCA 74,00 5MA 107,70 ECC ,42467 INC 2.7164 Vl 29.357

LOP 26,16 VP 34,878 GAP -25,13 A2P gO,75 TAL 170,08 TAP 244,00 RCA 61,96 APO 153,44 V2 34.961

GP -6.13 ZAL 65,95 ZAP 14,54 ET5 152,84 2AE 164,83 ETE 170,56 ZAC 91.73 ETC 257.07 CLP 13.21

OLA -29.39 RAL 243,03 RAO 6569,0 VEL 13,365 PTH 2,44 VHP 15,063 OPA -18,38 RAP 215.32

L-I T|N_ INJ LAT INJ LONG INJ RT ASC INJ A2_ATH INJ TINE PO C$T TIM INJ 2 LAT

1572.22 12.99 356.45 128.83 116.59 11 55 1 772.2 16.46

935.77 13.01 324.42 128.84 116.58 14 2 51 335.8 16.47

IO39.41 8.49 529._ 126,42 118.77 13 32 14 439.4 12.26

743.81 17.60 312,47 131,11 114.56 14 59 35 143.8 20,76
1106,09 -1,04 328.87 120.59 124,17 1_ 12 10 506,1 3.45

5537.93 27.91 257.56 135.75 110.58 18 57 9 4937.9 }0.45

DIFFERENTIAL CORRECTIONS

TOE .2520 TRA-1.2342 TC3 -.I040 8AU .OBO5

ROE -.6233 RRA -.0003 RC3 ,0153 FAU ,01710

FOE -.2093 FRA ,70_2 FC3 -,2645 B$P 5125

BOE .6723 8RA 1.2342 BE3 .I051F_ -151

MI0-CCURSIE EXECUTION ACCURACY.

$GT 1100.6 56R 472,5 $G3 64,6

RRT -.1796 RRF .18}0 RTF -.7567

568 1197,7 W'Z3 -.02p2 RI3 .7fl81

561 1104.6 S62 463.1 THA 174.65

ECC 1.9424

INJ 2 LONG

349.41

317.38

322.93

305.11

322.67

249,28

ORBIT DETERMINATION ACCURACY

ST 374.1 SR 471,9 S$ 315.7

CRT -,5099 ORS -.6529 CST .9824

LSA 601.8 MSA 316.0 S$4 15.3

ELI 529,5 EL2 286.8 ALF 122.65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5, 1970)

LAUNCH GATE AUG 5 1970 FLIGHT TIN[ H6.00 ARRIVAL GATE OCT 30 1970

H[LZOCENTRIC CONIC

RL 151.76 LAL .00
RP IOH.36 LAP -2.49

RC 43._76 GL -8.1_

PLANE TOCENTRIC CONIC

C3 51.450 VHL 7.173

LNCH A_NTH LNCH TINE

BI.31 1! 30 8

9fl.69 13 52 48

I00.00 13 22 54

100.00 14 4_ 43

110.00 IZ 57 17

110.00 17 24 50

OIFFERKNTIAL CORRECTIONS

TOE .2505 TRA-1 .2Z_0 TC3 -.0950 BAU .06fl9

ROE -.5925 RRA .0114 RC3 .0121FAU .01816

FCE -.Z133 FRA .TZTZ FC3 -.]056 85P 3_O1

BOg .6433 ERA 1.2221 BE3 .0958 FGP -167

CISTANCE 195.534

LOL 312.17 VL 23.090 GAL 6.77 AZL 92.55 PICA 77.19 SMA Z09.16 gCC .40514 INC 2.5497 Vl 29.357

LOP 29.35 VP 3fl.12S GAP -23.90 A2P 90.57 TAL 169.86 TAP 247.0S RCA 64.93 APO 1S3,38 V2 34.974

GP -6.43 ZAL 65.56 ZAP 13.33 ETS 148.81 ZAE 167.Z0 ETE 171.47 ZAC 91.72 ETC 257.24 CLP 11.70

GLA -29.51 RAL 243.48 RAG 6568.9 VEL 13.146 PTH

L-I TINE INJ LAT

_357.9Z 13.85

097.17 13.86

992.90 tO.O0

737.42 17.78

1073.65 .20

5517.48 Z8.39

2.40 VHP 14.384 GPA -19.28 RAP 216.85 ECC 1.8467

INJ LONG INJ RT A_ INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
355.83 127.64 116.33 II 52 46 757.9 17.27 348.74

322.00 127.65 116.32 14 7 45 297.2 17.29 314.91

327.06 125.61 118.32 13 39 27 392.9 13.71 320.23

312.08 129.58 114.43 14 55 ! 137.4 20.93 304.70

327.18 119.65 124.18 13 15 10 473.7 4.68 320.97

256.16 134.27 109.88 18 56 48 4917.5 30,83 247.81

HI0-COURSE EXECUTION ACCURACY CReIT DETERMINATION ACCURACY

5_T 1147.5 SGR 473.7 563 70.5 ST 391.5 SR 473.3 SS 327.1

RRT -.2001E'_ .2067 RTF -.7717 CRT -.5168 CR5 -.6522 CST .9840

5(_ 1241.4 _3 -.0228 R13 .7732 LSA 61 7.0 NSA 321.5 SSA 15.5

SGI 1152.2 _2 462.2 THA 174.37 ELl 539.2 EL2 294.2 ALF 124.87

LAUNCH GATE AUG 5 1970 FLIGHT TIM[ 88.00 ,_RRIVAL GATE NOV 1 1970

HELIOCENTRIC CONIC

RL 151.76 LAL .00

RP 108,32 LAP -2.35

RC 42.355 GL -8,20

PLANETOCENTRIC CONIC

C3 46.241 VHL 6.800
LNCH AZMTH LNCH TIME

81.02 II 29 21

98.98 13 56 29

1130.00 13 28 45

100.00 14 39 46

II0.00 12 59 50

llO.O0 17 25 10

01STANCE 202.147

LOL 312.17 VL 23.423 G*L 6.38 A21. 92.39 _A 80.39 ,_.IA

LOP 32.53 VP 35.358 GAP -22.72 AZP 90.40 TAL 169.68 TAP

GP -6.77 7AL 63.23 7AP lg.Zl ETS 143.88 ZAE 169.70 ETE

110.57 ECC .38661 INC 2.3870 Vl 29.357

250.07 RCA 67.82 APO 153.31 V2 34.987

173.12 ZAC 91.68 ETC 257.43 CLP 10.18

0LA -29.59 RAL 243.84 RAO 6568.7 VEL 12.946 PTH 2.36 VHP 13.729 0PA -20.20
LoI TIME INJ LAT INJ LONG INJ RT AS( 1HI A2'MTH INJ TIME PO CST TIM

1338.40 14.68 354.81 126.3A 115.98 11 51 40 738.4

863.37 14.70 3|9.9_ 126.35 115.98 14 10 52 263.4

952.06 11.31 324.73 124.58 1J7.86 13 44 38 352.1
724.94 18.13 311.32 128.02 114.18 14 51 51 124.9

1043.24 1.36 325.60 118.58 I_4.16 13 17 13 443.2

5494.36 28.91 254.58 |32.68 109.08 18 56 45 4894.6

OIFFERENTIAL CORRECTIONS

TOE .2496 TR4-1 .21095 TC3 -.0827 BAU .O514

ROE -.5625 RRA .OL_Z7 RC3 .0077 FAU .01889

FOE -.2174 FRA .7523 FC3 -.3536 BSP 3476

eGE .6154 eRA 1.2097 8C3 .0831FSP -186

RAP 218,37 ECC 1.7610
INJ 2 LAT INJ 2 LONG

18.06 347.67

18.07 312.77

14.95 317.83

21.24 303.91

5.83 319.37

31.24 246.15

ORBIT DETERMINATION ACCURACY

ST 409.7 5R 474.0 SS 33B.9

CRT -.5252 CRS -.6519 CST .9858

LSA 633.2 HSA 325.8 SSA 15.7

ELI 549.7 EL2 ]00.6 ALF 127.22

NI0-COURS4E £_ECUTION ACCURACY

SGT 1196.0 SGR 474.6 SG3 77.1

RRT -.ZZ_O RRF .2310 RTF -.7859

S(_ 1286.8 R23 -.0258 R13 .7876

_1 I_|.5 S_2 4(_0._ THA 174.07

LAUNCH CAT[ AUG 5 1970 FLIGHT TIME 90.00 ARRIVAL GATE NOV 3 1970

HELIOCENTRIC CONIC

RL 151.76 LAL .00

RP 108.27 LAP -2,21

RC 41.583 GL -8.18

PLANE TOCENTRIC CONIC

C3 41.578 VHL 6.448

LNCH AZMTH LNCH TIME

80.93 11 29 47

99.07 13 58 17

100.00 13 _I 25
I00.00 14 39 21

I10.00 13 1 19

I10.00 17 25 56

CIFFERENTIAL CCRRI[CTIONS

TOE .2493 TRA-l.1959 TC3 -.0663 BAU .0369

_E -.5335 _A .0336 RC3 .0016 FAU .01970

FOE -.2219 FRA .7786 FC3 -.4102 BSP 3667

eOE .5889 ERA I .1964 8C3 .0663 FSP -206

DISTANCE 2_8.794

LOt. 312.12 VL 23.733 GAL 6.00 AZL 92.23 _A 83.58 ,_4A 111.93 ECC .56906 INC 2.2272 Vl 29.357

LOP 35.75 VP 35.577 GAP -21.58 _ZP 90.25 TAL 169.55 TAP 253.14 RCA 70.62 APO 153.23 V2 35.000

GP -7.J5 2AL 64.99 ZAP 11.21 ETS 137.86 _ 172.32 ET[ 176.37 ZAC 91.59 ETC 257.62 CLP 8.66

GLA -29.62 RAL 244.12 RA0 6568.6 VEL 12.765 PTH

L-I TIN[ INJ LAT

1313.84 15.49

834.42 15.50

920.40 12.31

703.09 18.73

1015.28 2.43

5469.02 29.47

2.32 VHP 13.099 0PA -21.14 RAP 219.88 ECC 1.6843

INJ LONG INJ RT A._ INJ A_,ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

353.39 124.93 115.56 11 51 41 713.8 18.80 346.19

318.17 124.94 115.56 14 12 12 234.4 18.82 310.97

322.91 123._0 117.46 13 46 45 320.4 15.89 315.95

509.9_ 126.49 113.73 14 51 4 103.1 21.78 302.51

324.14 117.37 124.11 13 18 14 415.3 6.89 317.89

232.80 130.98 108.16 18 57 5 4869.0 31.66 244.28
NIO-ODURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5_T 1245.2 5GR 475.3 _63 84.3 ST 428.5 5R 474,2 SS 350.9
RRT -.2487 RRF .2582 RTF -.7994 CRT -.5356 CRS -.6525 CST .9876

SG8 1332.9 1_3 -.0292 R13 .8012 LSA 650.5 MSA 328.8 5SA 15.9

S_ 1251.7 ,%2 458.0 THA 173.74 ELI 561.2 EL2 ]05.7 ALF 129.63

LAUNCH DATE AUG 5 1970 FLIGHT TINE 92.00 ARRIVAL 0ATE NOV 5 1970

hELIOCENTRIC CONIC 0ISTANCE 215.470

RL 151.76 LAL .00 LOL 312.17 VL 24.020 6AL 3.63 AZL 92.07 HCA 86.78 5HA 113.24 ECC .35248 INC 2.0694 Vl 29.357

RP 108.23 LAP -2.07 LOP _8.95 VP 55.783 GAP -Z0.49 AZP 90.12 TAL 169.48 TAP 256,26 RCA 73.32 _PO 153.15 V2 35.013

RC 40.971 GL -8.11GP -7.56 2AL 64.82 ZAP 10.37 ETS 1_.56 ZAE 174.99 ETE 183.94 7AC 91.45 ETC 257.82 CLP 7.12
PLANETOCENTRIC CONIC

C3 37.405 VHL 6.116 OLA -29.58 R_,. 244.32 RA0 6568.5 VlEL 12.601 PTH 2.29 VHP 12.492 OPA -22.11 RAP 221.38 ECC I .6156
LNCH AZMTH LN_H TINK L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ A2_4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

81.06 11 31 34 1284.O3 16.25 351.56 123.41 115.07 11 52 58 684.0 19.49 344.29

98.94 13 58 7 810.81 16.26 316.80 123.42 115.06 14 I1 38 210.8 19.50 ]09.53

I00.00 13 30 7 9C_.41 12.93 321.76 121.73 117.19 13 45 7 300.4 16.48 314.76

100.00 14 42 15 669.65 19.63 307.91 125.00 113.00 14 53 25 69.7 22.58 300.35

110.00 13 I 37 990.23 3.38 322.83 116.04 124.04 13 18 _ 390.2 7.83 316.56

110.00 17 27 14 5440.64 50.06 250.80 129.19 107.11 18 57 55 4840.6 32.10 242.18

OIFFEMENTIAL CORRECTIONS MI0-CCURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE .2493 TRA-I.1819 TC3 -.04§1 BAU .0_28 5GT 1295.7 S_R 476.1 SG3 92,3 ST 447.7 5R 475.8 SS 363.3

ROE -.5056 RRA .0444 RC3 -.0066 F_U .02061 RRT -.2773 RRF .2887 R1T -.8121 CRT -.5472 CRS -.6536 CST .9894

FOE -.2265 FR4 .8066 FC3 -.4769 B,$P 3855 SC_ 1380.4 R_3 -.0331 R13 .8141 LSA 668,8 HSA 330.7 SSA 16.1

8OK .5637 eRA I .1828 BC3 .0456 FSP -229 561 1303.3 5_2 454.7 THA 173.37 ELI 573.8 EL2 309.5 ALF 132.04
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH GATE AUG 5 1970 FLIGHT TIIAE 94.00 ARRIVAL GATE NOV 7 1970

HELIOCENTRIC CONIC CISTANCE ZZZ.I69
RL 151.76 LAL .0(3 LC¢ 312.I7 VL 24.287 GAL §.27 A?L 91.9I HCA 89.98 5,qA 114.50 ECC .33685 INC 1.9124 V! 29.357

RP 108o19 LAP -1.9! LOP 42.I5 VP 35.975 GAP °I9.44 AZP 90.00 TAL I69.45 TAP 259°43 RCA 75.93 APO X53.07 VZ 35.021

RC 40.525 GL -7.99 GP -B.OZ ZAL 64.72 ZAP 9.74 ETS IZI.9Z ZAE 177.41 ETE 209.01 ZAC 91.25 ETC 258.04 CLP 5.56
PLANE TOCENTRI C CONIC

C3 33.673 VHL 5,803 0LA -19.48 RAL 144.44 RAO £5_.3 VEL JZ.4_Z PTH Z.25 VHP 1J.908 0PA -Z3.10 RAP Z,_Z.87 ECC _ .5541

LNO4 AZNTH LNCH TIME L-I TIN[ |NJ LAT ]NJ LONG ]NJ RT A,_C ]NJ A,_ATH INJ TIN[ PC) CST TIN INJ Z LAT INJ Z LONG

BI.43 1I 34 57 I248.18 J6.95 34¢.).24 |ZI.80 ]I4.49 IJ 55 45 648.Z ZO.I] 341.90

98.57 13 55 42 793.56 16.97 315._ |ZJ.BO 114.4L_ 14 8 56 193.6 ZO.13 308.52

I00.00 13 25 3 891.69 13.20 321.25 119.92 117.06 13 39 55 291.7 I6.73 3]4.23

|00.0(_ 14 48 17 625.28 20.79 305.12 123.54 111.97 14 58 42 25.3 23.59 297.44

110.130 J3 0 40 968.53 4.21 321.69 114.57 I23.95 13 16 49 368.5 8.64 315.40

lIO.O(J 17 29 9 5409.25 30.66 248.55 |27.29 105.91 18 59 18 4809.Z 32.54 239.84

OIFIrrR1ENTIAL CORRECTIONS NI0-COURSI[ EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TOE .2494 TRA-I.1671 TC3 -.0187 8AU .0115 ,%T J345.7 SCaR 477.1 SG3 1Ol.O ST 467.3 SR 473.0 SS 375.8

ROE -.478£ RRA .0551 RC3 -.0173 FAU .O_J£1 RRT -._91 _ .3_£ RTF o.BZ4Z CRT -.5602 CRS -.6550 CST .9913

FOE -.2310 FRA .8363 FC3 -.5555 BSP 4042 5_B J4ZB.7 R23 -.0375 RI3 .8264 LSA 6_7.9 NSA 33J .3 SSA 16.3

(30£ .3397 MA I.IM4 0C3 .0254 FSP °254 SGJ 1395.8 S_ 450.7 THA I72.97 EL1 587.Z £L2 31J .7 ALF 134.38

LAUNCH 0ATF AUG 5 1970 FL|_,AT T|NE _N_.O0 ARRIVAL GATE NOV 9 1970

H[LIC(ENTRIC CONIC DISTANCE L_28.888

RL 151 .76 LAL .00 LOL 312.17 VL 24.535 GAL 4.92 AZL 91.76 HCA 93.18 SHA

RP 108.15 LAP ol.75 LOP 45.36 VP 36.156 GAP -18.4_} AZP 89.90 TAL 169.47 TAP

RC 40.252 GL -7.81 GP -8.52 ZAL £4.71 ZAP 9.40 [TS 112.11 ?All 177.69 ETE
PLANETOC£NTRXC CONIC

C3 30.338 VHL 5.508 0LA -29.30 RAL 244.48 RAO £561D.Z VIlE 12.3J7 PTH 2.22 VHP
LNCH AZ)4TH LNCH T|NE L-I TXNE ZNJ LAT |NJ LCN6 |NJ RT ASC |NJ AZNTH

82.13 11 40 35 1204._k_ 17.58 346._O J_D.09 113.82

97.87 13 50 24 784.88 17.60 313.51 1_.09 113.81

1(30.00 13 17 1 891.89 13.20 321._ |llf.g_ 117.07

100.00 14 5£ 39 5860.63 22.10 279.65 In.05 110.66

110.00 12 58 22 950.63 4.89 3L_0.75 ||8.gl6 123.87

110.00 17 31 47 5374.66 31.28 246.05 l_.30 104.54

0 |FFERI[NT ]AL CORING TION$ N_ 0 -C._UR_

TOG" .2494 TRA-I.15ZO TC3 .0J37 8AU .0138 5GT 1398.6

ROE -.4528 RRA .0658 RC3 -.0311 FAU .0_272 RRT -.3444
FOE -.2355 FRA .8682 FC3 -.6483 _SP 42_4 _ 147B._

BOE .5169 6RA I .1539 8(:3 .0340 FSP -282 ,_._| |409._4

J15.70 ECC .32215 INC 1.7553 VI 29.351

262.65 RCA 78.43 APO 152.98 VZ 35.040

282.74 ZAC 91.00 ETC Z58.Z5 CLP 3.98

11.346 OPA -24.13 RAP Z24.34 ECC 1.4993
ZNJ TIME PO CST TIN INJ Z LAT INJ Z LONG

JZ 0 39 604.4 Z0.66 338.89

14 3 29 184.9 20.67 508.1!

13 31 53 291.9 J6.7Z 3J4.25

16 34 19 5_60.6 24.7! 27J.83

13 14 I3 350.6 9.30 314.44

19 I 2Z 4774.7 32.96 237.23

CR81T DETERMINATION ACCURACY

ST 487.1 5R 471.6 55 388.4

CRT -.5742 CRS -.6568 CST .9930

LSA 707.7 NSA 330.7 SSA J6.5

ELI 601.6 EL? 312.6 ALF J36.6!

E_CUT ICN ACCURACY

S6R 47B.7 SG3 llO.7

RRF ._o05 RTF -.8355

RZ3 -.0427 RJ 3 .8380

5(,2 446.0 TH4 172.52

LAUNCH GATE AUG 5 J970 FLIGHT TINE 9H.O0 ARRIVAL CArE NOV ]J J970

HELIOCENTRIC CONIC G[ST4NC[ 235.624

RL 151.76 LAL .00 L_ 3]Z.17 VL 24.764 GAL 4.59 4ZL 91.60 HCA 96.39 _A |16.85 [CC .3_835 [NC 1.5910 V| 79.351

RP 108.1! LAP -1.59 LOP 48.§6 VP 36.324 GAP -I7.46 AZP _9.8_ TAL 169.54 TAP 265.93 RC4 80.8? APO 15?._9 V? 35.053

RC 40.156 GL -7.56 GP -9.09 ZAL 64.76 ZAP 9.39 £TS 101.65 7AE 175.3Z £TE 314.68 Z4C 90.68 ETC Z58.48 CLP ?,3_

PLANE TO(ENTRIC CONIC

C3 Z7.360 VHL 5._310LA -_9.04 R4L Z44.45 RAC 6568.| VEL 1_.196 PTH Z.19 VHP 10.B06 GPA -_5.I9 RAP _5.78 ECC ).4503

LNCH AZNTH LN_H 711,_ L-I TIN_ JNJ LAT INJ LONG INJ RT A_:K_ _NJ A,_TH JNJ-T.-,J-H_ PO CST TIN INJ ? LAT INJ ? LONG

83.Z8 11 49 37 1149.10 1_.13 34Z.47 118.Z9 113.08 1Z 8 46 549.1 ?I.10 335.00

96.7Z 13 41 6 788.51 18.15 316.03 JIB.Z9 113.07 13 54 15 188.5 71.11 308.56

IOO.00 13 6 46 898.82 12.98 321.67 115.78 117.16 13 21 45 298.8 16.52 314.66

100.O0 15 6 37 5802.07 23.45 275.83 120.48 109.09 16 43 213 5ZOZ.I ?5.84 ?67.85

110.00 IZ 54 40 936.94 5.4J 320.03 Ill.Z7 IZ3.H_ 13 IO 16 336.9 9.81 313.1!

110.00 17 35 I4 5336.72 3I._[3 243.26 IZ3.ZZ 103.D0 19 4 10 4736.7 33.35 _34.34

CIFFERENTIAL CORRECTIONS NI0-COURSE EXECUT|ON ACCURACY ORBIT OETERMINATION ACCURACY

TOE ._497 TRA-l.1361 TC3 .0535 _AU .0265 _,T 1450.5 _;R 481.3 S_3 JZJ.5 ST 507.1 SR 469.8 SS 401.l

ROE -.4280 RRA .0768 RC3 -.0488 FAU .02396 RRT -._839 RR_ ._OZ6 RTF -._462 CRT -.590_ CRS -.6588 CST .9947

FGE -._39_ FRA ._025 FC3 -.7583 8SP 4434 _C,_ 1528.3 R_3 -.0484 RI3 .8490 LSA 7_8.Z NSA 328.8 SSA 16.7
6OE .4955 8RA 1.1_7 BC3 .0724 FSP -313 SGI 1463.4 S_Z 440.5 THA 172.0I EL1 616.9 EL? 3|1 .7 ALF 138.70

LAUNCH GATE AUG 5 1970 FLIGHT TIME 100.00 4RRIVAL CA TE NOV 13 l 970

HELIOCENTRIC CONIC

RL 151.76 LAL .00 L_L 312.17 VL

RP 108.07 LAP -1.42 LCP 51.77 VP

RC 40.Z38 GL -7.ZZ GP -9.7Z ZAL

PLANE TOCENTRIC CONIC

C3 24.704 VHL 4.970

01STANCE 24_.372

24.976 GAL 4.27 AZL 91.44 HCA 99.60 S_AA I17.95 ECC .79543 INC 1.4367 Vl 29.357

3£.482 GAP -16.52 AZP 89.76 TAL 169.66 TAP _69o26 RCA 83.10 AP_ 15_.80 V2 35.066

£4,90 ZAP 9.75 [TS 91.Z8 ZAE 172.48 ETE 3Z3.40 7AC _._8 ETC 758.70 CLP .75

LNCH AZMTH LNCH TIME Lol TIME

85.26 JZ 5 _ 1071.77

94.74 I3 14 3E 815.31

IO0.O0 JZ 54 49 9JI.IZ

IOO.OO 15 17 44 5739.24

110.O0 1_ 49 3(3 9Z7.84

110.00 17 39 32 5295.29

OlFFERENTIAL

OLA -28.68 RAL 244.35 RA0 6568.0 V[L 12.086 PTH Z.16 VHP IO.Z_7 OPA -Z6.30 RAP ZZT.I_ ECC ].4066

INJ LAT INJ LONG |NJ RT AS(" INJ AZNTH INJ TIME F_ CST TIM INJ Z LAT INJ ? LC_NG

I8.58 336.96 I16.4I 112._5 12 23 IZ 471,8 ZI.43 3_9,44

18.59 318,20 116.42 I12,24 13 38 8 215.3 21.45 319.66

IZ.60 322._ 113.55 117.33 13 IO 0 311,J 16.16 315.4_

Z4.79 Z71.64 I18.81 107._7 I6 53 23 5139.2 26.91 263.49

5.75 319.55 109.46 123.75 I3 4 58 327.8 10.15 313.?_

32.49 240.18 I21.04 101._6 19 7 48 4695.3 33.70 231.15

MZO-COURS_ EXECUTION ACCURACY ORBIT G[TERMINATION ACCURACY

5(,,T J502.5 S(,R 485.5 SG3 133.3 ST 5_6.0 SR 467.4 SS 413.5
RRT o.4262 RR_ .4486 RTF -.8565 CRT -.6046 CRS -.6605 CST .9960

SC,B 1579.0 RZ3 -.0555 R13 .8596 LSA 747.9 MSA 326.4 SSA I6.9

5_1 J517.9 5_Z 434.7 THA I7|.45 ELI 63_.7 EL2 3J_.0 ALF |4_.54

TOE .2481

ROE -.4043

FOE -._433

80E .4744

CORRECTIONS

TRA-|.I_ TC3 .I0J6 BAU .0410

RRA .088I RC3 -.07IZ FAU .0_534

FRA .9393 FC3 -.8878 8SP 4632

BRA I.I_34 8C3 .1Z40 FSP -347

840



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH CATE AUG 5 1970 FLIGHT TIME i0_.00 _RRIV_L CATE NOV 15 ]970

HELIOCENTRIC CONIC CISTANCE 249.I2,R

RL 151.76 LAL .00 LC'L 312.17 VL 25.172 GAL 3.97 AZL 91.27 HCA 102.81 SMA 118.99 ECC .28336 INC ] .2732 V! 29.357

RP I06.03 L4P -1.24 LOP 54.9t4 VP 36.629 GAP -15,61 47P 89.72 TAL 169.83 TAP 272.63 RCA _5.27 APO 152.71 v,_ 35.079

RC 40.497 GL -6.76 GP -I(].42 IAL 65.10 Z4P 10.46 ETS BI.75 7AE )69.58 ETE 326.72 ZAC 89.H0 ETC 25H,93 CLP -.92

PLANE TOCENTRI C CONIC

C3 22.136 VHL 4.726 OLA -26.21 RAL 244.17 RA0 6567.9 VEL I1.�BL4 PTH 2.14 VHP 9.769 CPA -27.45 RAP 22PI.54 ECC I .3676
LNCM 4?'MTH LNCH TIMe L-I TIME INJ L4T INJ LL"_G INJ RT ASC INJ 4ZMTH INJ TIME PL" CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 22 IB 990.17 17.15 }}0.3t.I I13.73 I|2.86 12 38 4(4 390.2 20,I0 322.95

90.00 13 6 IZ 647.74 2'0.69 321.43 I15.19 109.76 13 20 20 2A7.7 23.20 313.65

1OO.00 12 41 28 928.14 12.07 323.36 111.25 I17.56 12 56 56 -_8.1 15.66 316,41

100.00 15 29 43 5673.04 26.05 267,13 117.03 105.21 I7 4 16 5073.0 27.88 258.81

110.00 12 42 53 923.68 5.91 319.33 107.57 123.73 12 58 17 323.7 10.30 312.99

110.00 17 44 48 5250.27 33.04 236.78 118.77 99.32 19 12 18 4650.3 33.97 227.66

OlFFERIENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY CRBIT CETERMIN4TION 4CCURACY

TOE .2467 TRA-I .1023 TC3 .1576 BAU .0556 SGT 1553.2 5(,R 491 .8 SG3 146.4 ST 545.H SR 464.6 SS 425.6

ROE -.3817 RRA .IOOl RC3 -.0993 FAU .02686 RRT -.4742 _ .4988 RTF -.8660 CRT -.6244 CRS -.6618 CST .9975

FOE -.2459 FRA .9797 FC3-1.0409 BSP 4845 54T,B 1629.2 R_3 -.(]617 RI3 .8696 LS4 768.7 MSA 322.0 SSA 17.2

BOE .4556 8R.A l.IO6kl BC3 .I863 FSP -386 S(,1 1572.0 .5(;2 427.B THA 170.77 ELl 646.4 EL2 305.5 _LF 142.26

LAUNCH 0ATE AUG 5 1910 FLIGHT TIME 104.00 4RRIV4L DATE NOV 17 1970

HELIOCENTRIC CONIC OISTANCE 255.890

RL 151.76 L4L .00 LOL 312.17 VL 2§.3§3 GAL 3.68 AZL 91.11 HCA 106.02 SMA I19.97 ECC .27211 INC 1.1053 V1 Z9.357

RP 107.99 LAP -1.06 LOP 58.19 VP 36.766 GAP -14.74 4ZP 89.70 TAL 170.04 TAP 276.06 RC4 87.33 4PO 152.62 v2 35.092

RC 40.930 GL -6.23 GP -11.21 /AL 65._. ZAP 11.51 ETS 73.50 7AE 166.71 ETE 328.05 74C 89.21 ETC 259.16 CLP -2.63

PLANE TOCENTRIC CONIC
C3 20.234 VHL 4.498 DLA -27.61 RAL 243.94 I_A0 6567.8 VEL 11,900 PTH 2.11 VHP 9,313 DPA -28.67 RAP 229.85 ECC 1.3330
LNO-I AZMTH LNCH TIME L-I TIME INJ LAT INJ _ INJ RT A_ INJ A_TH INJ TIME PC) CST TIN INJ 2 LAT JNJ 2 LONG

90.00" 11 47 50 1075.66 14.81 335.58 110.65 114.41 12 5 45 475.9 17.98 328.34

90.00 13 38 49 714.46 23.50 312.67 114.05 106.27 13 .r_ 44 114.5 25.51 304.57
100.00 12 26 52 949.68 11.58 324.59 108.92. 117.83 12 42 42 349.7 15.02 3J7.69

1(20.00 15 42 20 5603.91 27.19 262.31 115.12 102.92 17 15 52 5003.9 20.70 253.83

II0.00 12 34 48 924.70 5.87 319._J 105.60 123.74 12 50 12 324.8 10.26 313.05

110.00 17 51 2 5201.56 35.51 213.06 116.41 97.17 19 17 44 4601.6 34.14 223.87

OIFFERIENTI4L CORRECTIONS MI0-COURS[ EXECUTION ACCURACY ORBIT 0ETERMIN4TION 4CCUR4CY

TOE .2467 TRA-1.0859 TC3 .2218 BAU .0702 ._T 1604.6 5r.R 501.3 SG3 I61.0 ST 564.0 5R 461.2 SS 436.9

ROE -.3601 RRA .1129 RC3 -.1345 FAU .02854 RRT -.5_42 RRF .5524 RTF -.8747 CRT -.6418 CRS -.6619 CST .9984

FOE -.2468 FRA 1.0240 FC3-1.2211 BSP 5037 _ 168|.| R_3 -.0704 RI3 .8786 LS4 787.7 MS4 317.6 5SA 17.4

8OE .4365 8RA 1.0917 8C3 .2594 FS.P -429 SGI 1627.6 SG2 4L_].9 THA 170.03 EL1 663.7 EL2 300.6 ALF 143.75

LAUNCH OATE AUG 5 1970 FLIGHT TIME I06.00

HELICX_ENTRIC CONIC CISTANCE 262.654

RL 151.76 LAL .00 LC.L 312.17 VL 25.520 GAL 3.40 4ZL 90.93 MCA 109.23 SMA

RP 107.95 LAP -.88 LOP 61.41 VP 36.893 GAP -13.89 AZP 89.69 TAL 170.29 TAP

RC 41.510 GL -5.55 GP -12.10 74L 65.73 Z4P 12.86 ETS 66.66 7AE 163.91ETE

PLAN[TC(ENTRIC CONIC
C3 18.367 VHL 4.286 CLA -26.87 R4L 243.66 R4C 6567.7 VEL |1.822 PTH 2.09 VHP

ARRIVAL GATE NOV 19 1970

LAUNCH D4TE AUG 5 1970

120.90 ECC .26165 INC .9316 Vl 29.357

279.52 RC4 89.27 APO 152.53 V2 35.105

328.38 Z4C 88.52 ETC 259.30 CLP -A.38

LNCH A?MTH LNCH TIME L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AT)4TH INJ TIME

9(2.00 II 22 55 1131.57 13.22 338.89 107.95 115.27 II 41 46

90.00 14 I 28 612.96 25.26 }05.76 II_.39 I03.24 14 II AI

1(30.00 12 11 9 975.77 10.55 326.08 106.58 lIB.13 12 27 24

100.00 15 55 56 5532.03 28.18 257.2_ 113.08 100.40 17 28 8

IIO.OD 12 25 15 931.47 5.61 519.74 103.59 123.77 12 40 47

110.00 17 56 18 5149.10 33.89 229.01 113.97 94.B0 19 24 8

OIFFERENTI4L CORRECTIONS NID-COURS_E EXECUTION ACCURACY

TOE .2433 TR4-1.06_6 TC3 .2961 84U .0848 SGT 1653.8 SGR 515.0 SG3 177.I

ROE -,3393 RR4 .1269 RE3 -.1782 FAU .0]040 RRT -.5764 RRF .6084 RTF -.8829
FOE -.2453 FR4 I .0723 FCA-I .433l BSP 5237 _ 1732.2 R23 -.0800 RI3 .8877

8DE .4175 8RA 1.0761 8C3 .3455 FSP -477 SGI 1682.0 .%2 413.8 THA 169.16

FLIGHT TIME I08,00

8.857 CPA -29.96 RAP 231.10 ECC 1.3023

PO CST TIM INJ 2 LAT INJ 2 LONG

551.6 16.51 331.77

13.0 26.84 297.44

375.8 14.25 319.23

A932.0 29.33 248.58

331.5 tO.Of 313.41

4549.1 34.18 219.77

ORBIT OETERMINATION ACCUR4EY

ST 580.3 SR 457.2 SS 447.1

CRT -.6596 CRS -.6605 CST .9987

LSA 804.8 MSA 312.5 S$4 17.7

ELI 677,6 EL2 294,3 ALF 145.02

4RRIVAL OATE NOV 21 1970

HELIOCENTRIC CONIC

RL 151.76 LAL .00 LCL 312.17 VL

RP 107.91 LAP -.69 LOP 64.62 VP

RC 42.291 GL -4.72 GP -13.10 ZAL

PL4NETCX_ENTRIC CONIC

C3 16.714
LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT

90.00 11 0 2 1182.10 11.73

90.00 14 21 46 5_06.73 26.57

100.00 II 54 22 1006.63 9.55

100.00 16 10 7 5457.42 28.98

110.00 12 14 19 944.04 5.14

110.00 18 6 40 5092.78 34.12

OIFFERENTI4L CORRECTIONS

TOE .238A TR4-I.051A TC3 .3796 _4U .0994

ROE -.3192 RR4 .1425 RC3 -.2325 FAU .03246

F0E -.2407 FRA 1.1258 FC3-I.6813 BSP 5428

BOE .3984 DR4 1.0610 BC3 .4450 FSP -510

Vl 29.357

v2 35.117

CLP -6.19

OlST_i_K:[ 269.418

25.673 GAL 3.14 A2'L g0.75 H(A IIZ.45 SbAA 121.77 ECC .25195 IN_ .7512

37.011 GAP -13.08 AZP 89.71 TAL 170.58 TAP 283.03 RCA 91.09 APO 152.45

66.14 ZAP 14.47 [TS 61.14 ?_JE 161.21ETE 328.11 FAG 87.70 ETC 259.60

VHL 4.088 DL4 -25.98 RAL 243.33 RAO 6567.7 VEL 11.751 PTH 2.07 VI,,IP 8.423 0PA -31.34 RAP 232.27
ECC 1.2751

INJ LONG INJ RT A,_C INJ A2't4TH INJ TIME PO CST _ INJ 2 LAT INJ 2 LONG

341._6 105.39 115.96 11 19 44 582.1 15.13 334.83

277.07 110.49 100.18 15 5B 33 5206.7 27.70 268.59

327.8_ 104.25 118.46 12 11 8 406.6 13.28 321.03

251._0 110.92 97.67 17 41 5 4857.4 29.74 243.07

3L_.40 101.56 123.84 12 _ 3 344.0 9.55 314.09

224.63 111,44 92.22 19 31 32 A492.8 54.05 215.38
MI0-CC)UREWE EY_.CUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1/'01.4 _ 534.4 SG3 194.8 ST 594.6 SR 452.3 SS 456.1

RRT -.6297 Rt_ .6655 RTF -.8905 CRT -.6778 CRS -.6570 CST .9984

1763.3 R_ -.0910 RI3 .8961 LSA 819.5 M54 306.9 SSA 18.0

SGI 1736.3 S(;_ 406.7 TH4 168.| 5 ELI 689.9 EL2 286.6 ALF 146.11
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 197OI

LAUNCH CATE AUG 5 1970

HELIOCENTRIC CCNIC

RL 151.76 LAL .DO

RP 107.88 LAP -.51

RC 43.Z02 GL -3.71

PLANE TOCENTRIC CONIC

C3 15.755 VHL 3.906

LNCM AZNTH LNCH TIME

90.00 10 37 41

90.00 14 41 17

1_.00 11 36 34

I(3(3.00 16 25 5

110.00 IZ ? 0

110.00 18 16 O

FLIGHT TIME llO.OO ARRIVAL GATE NOV 23 1970

CISTANCE 776.179

LOt. 312.17 VL 75.814 GAL Z.89 AZL _0.56 HCA 115.67 SMA 177.59 ECC .74799 INE .5618 VJ ?9.357

LOP 67.84 vP 37.1L_ GAP -17.79 AZP 89.76 TAL 170.90 TAP ?86.57 RCA 97.80 APO 157.38 V2 35.179

GP -14.24 ?AL 66.6l ZAP 16.31 ETS 56.74 ?AE 158.67 ETE 3?7.40 ZAC 86.73 ETC 759.81 CLP -8.06

CLA -74.90 RAL 747.98 RAC 6567.6 VEL 11.689 PTH ?.06 VHP 8.010 0PA -37.81 RAP ?33.34 ECC 1.2511

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_'MTH INJ TIME PO CST TIM INJ ? LA T INJ 2 LONG

I?12.75 lO.?O 344.80 107.91 116.56 10 58 }3 63?.7 13.69 337.85

5714.60 77.51 ?70.49 108.47 97.0I 16 16 3? 5114.6 78.19 761.89

1047.61 8.38 329.86 101.97 I18._O 11 53 57 442.6 12.16 373.11

5379.97 ?9.55 246.11 100.66 94.73 17 54 45 4780.0 29.89 237.3?

962.84 4.43 321.39 99.54 I73.93 12 18 3 367.B 8.85 315.10

5037.51 34.18 719.97 108.86 89.45 19 40 i 4437.5 33.72 710.70

OIFFERKNTIAL CCRRIECTIONS MIC-COORSE EXECUTION ACCURACY CR_IT CETERMINATION ACCURACY

TOE .2315 TRA-I.0343 TC3 .4715 BAU .1138 S_T 1746.0 S/oR 560.9 .54;3 714.3 ST 606.0 SR 446.3 SS 463.3

ROE -.29_ RR4 .1601 RC3 -.7987 FAU .03469 RRT -.6872 RRF .7718 RTF -.8975 CRT -.6961 CRS -.6503 CST .9968

FOE -.2316 FRA 1.1849 FC3-1.Of_8 BSP 56?0 SG_ 1833.9 i_Z] -.I037 RI3 .9040 LSA 830.7 MSA 301.3 SSA 18.3

80E .3786 0RA 1.0466 BC3 .5581 FSP -589 .5:oi 1789.8 ,_? 4L"_].l THA 166.98 ELI 699.6 EL? ?77.6 ALF 147.07

LAUNCH {)ATE AUG 5 1970 FLIGHT TIME I12.00

PELIC_ENTRIC CONIC

RL |51.76 LAL .00

RP 107.84 LAP -,32

RE 44.254 GL "?.51

PLANE TOCENTRIC CONIC

C3 13.974 VHL 3.738

LNCH AZMTH LNCH TIME

90.00 10 15 17

90.00 15 O 44

1_.00 11 17 48

I(30.OO 16 40 54

110.OO II 48 24

110.{30 18 26 48

OIFFKRKNTIAL _CTE)IS

T{)£ .2221 TRA-I.0171

ROE -.2801 RRA .1802

FOE -.2164 FRA I.?_03

BOg .3575 8RA I .03]0

ARRIVAL OATE NOV 25 1970

CISTANCE 282.933

L(Z_.. 317.17 VL 75.943 GAL 2.66 AZL 90.36 h_CA 118.89 ,_A 123.35 ECC .73472 INC .3619 Vl 29.357

LOP 71.06 VP 37.LP'ZI GAP -11.52 AZP 89.83 TAL 171.25 TAP 2_-(].14 RCA 94.40 AP_ 157.30 V? 35.141

GP -15.52 ZAL £7.15 ZAP 18.39 ETS 53.26 ZAE 156.15 ETE 326.3? ZAC 85.6(_] ETC 260.01 CLP -9.99

DLA -23.61 RAL 242.61 RAO 6567.6 VEL 11.634 PTH 2.04 VHP 7.619 CPA -34.42 RAP 234.31 ECC 1.2300

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ A5'MTH INJ TImE PC CST TIM INJ ? LAT INJ 2 LONG

1285.98 8.57 347.85 100.6(] 117.09 I0 36 43 680.0 I?.13 340.99

5622.39 ?8.09 263.81 106.23 93.71 16 34 ?6 5022.4 28.31 255.15

1084.16 7.01 332.18 99.76 119.13 II 35 5? 484,2 10.84 3?5.49

5?99.44 ?9.85 740.14 106.33 91.60 18 9 13 4699.4 ?9.76 231.34

988.74 3.46 372.72 97.57 I74.03 12 4 52 388.? 7,90 316.45

496_.13 34.02 714.90 106.24 86.46 19 49 36 4368.1 33.16 205.76

MID-COURSE EXECUTION ACCURACY CR_IT CETERMINATION ACCURACY

SGT 1787.? _ 5':_.6 5(,3 ?35.8 ST 613.7 SR 438.8 SS 468.4

RRT -.7327 RR$" .7752 RTF -.9040 CRT -.714_ CRS -.0391 CST .993_

SGB 1884.2 R23 -.1165 RI3 .9If 7 LSA 837.1 MSA 795.7 SSA 18.7

SGI 1847.5 S(,? 394.? THA 16_.59 ELI 705.6 EL? ?67.0 ALF 147.78

TC3 .5729 8AU .I785

RC3 -.3803 FAU ,03715

FC3-2.3018 854 = 5812

BC3 .6876 FSP -654

LAUNCH 0ATE AUG 5 1970

HELIOCENTRIC CONIC

RL 151.76 LAL .00

RP 107.81 LAP -.13

RE 45.436 GL -1.08

PLANE TOCENTRIC CONIC

C3 17.857 VHL }._86

LNCH AZMTH LNCH TII,_

90.00 9 52 32

90.00 15 ZO 32

I(30.OO I0 58 5

I00.00 16 57 40

I10.00 II 33 32

I10.00 18 38 4?

FLIGHT TIME 114.0_ ARRIVAL CATE N_V Z7 1970

CISTANCE 289.68_

LOt. 317.17 VL ?6.06? GAL 2.44 AZL _.IS HCA 122.11 SMA 124._0 ECC .22713 INC .1482 Vl 29.357

LC_ 74.?8 VP 37.315 GAP -I0.79 AZP 89.92 TAL 171.03 TAP Z93.74 RCA 9§.88 APO 157.24 V? 35.157

GP -16.98 ZAL 67.75 ZAP ?0.70 ETS 50.52 ZAE I_3.78 ETE 374.91 7AC 84.28 ETC 760.19 CLP -l?.01

CLA -72.10 RAL 24?.?4 RAC 6567.5 VEL 11,586 PTH 2.03 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

1343.40 6.77 351.17 98.40 117.56 I0 14 55

55?8.76 ?8.3? 256.97 103.96 9(].79 16 52 40

1131.86 5.47 334.83 97.66 119.44 II 16 5E

5715.53 ?9.85 733.91 103.94 88.32 18 24 36

1070.71 ?.22 324.42 95.67 124.17 II 50 33

4899.45 33.61 Z09.58 103.62 03.34 20 0 22

OIFFERENTIAL CORRECTIONS MI0-COURS_ EXECUTION ACCURACY

TOE .2100 TRA-I.O00? TO3 .6792 BAU .1429 SGT 1823.5 ._R 643.7 SG3 259.0

ROE -.26(]3 RRA .2036 RC3 -.479? FAU .03978 RRT -.7775 RRF .8?36 RTF -.9098

r{)E -.1932 FRA 1 .3775 FC3-2.6787 BSP 6002 5GB 1933.7 R23 -.1309 RI3 .9191

BE)E .3344 BRA 1.0107 8C3 .8317 FSP -775 5/-/I 1894.1 5G2 389.7 THA 163.96

LAI._H OATE AUG 5 1970 FLIGHT TIME 116.00

MELIC_ENTRIC CONIC OISTANEE 296.417

RL 151.76 LAL .00 LCL 312.17 VL 76.170 GAL 2.24 AZL 89.9? MCA 125.33 SMA

RP 107.77 LAP .06 LOP 77.50 VP 37.400 GAP -10.07 AZP 90.05 TAL 177.02 TAP

RC 46.738 GL .60 GP -18.65 ZAL 68.40 ZAP 23.23 ETS 48.37 ZAE 151.51 ETE

PLANETOCENTRIC CONIC

C3 11.892 VHL 3.449 0LA -21].37 RAL 741.69 RA0 6567.5 VEL 11.545 PTH ?.0l VHP

LNO4 AZMTH _ lIME L-J TIME INJ LAT INJ LONG INJ RT ASC INJ A5'MTH INJ TIME

9_00 9 29 15 1406.33 4.77 354.66 _N5.37 117.94 9 5? 41

90.00 15 41 0 5432.68 28.15 249.95 101.67 86.78 17 11 32

10(3.OO I0 37 ?4 1186.40 3.59 3_7.84 95.7? 119.70 I0 57 10

I(30.O0 17 15 32 5177.84 29.50 227.41 101.56 84.92 18 41 0

II0.OO /1"17 78 1060.81 .69 _26.5| 93.9l 124.18 II 35 9

110.OO 18 51 57 4876.19 32.89 Z0_.98 101.04 80.10 _ I_ ?3

OIFFERENTIAL CORRECTIONS MID-CUISSE EX_CUTICN ACCURACY

T{)E .1947 TRA -.9843 TC3 ._906 BAU .1577 ._,T |85_6 _ _4,9 S_3 284.3

R{)E -.2393 RRA .2313 RC_ -.5992 FAU .04261 RR7 -.8170 RRF .8659 RTF" -.9151

F{)E -.1595 FRA 1.4031FC3-3.10_2 BSP 6190 SG_ 1985.0 R_3 -.1456 R13 .9264

8OE .3085 BRA 1.0111 BE3 .99_0 FSP -BO_ _GJ 1946.8 _G2 387,4 THA 162.02

7.252 CP_ -36.16 RAP 235.15 ECC 1.7116

PO CST TIM INJ ? LAT INJ ? LONG

743.4 10.41 344.33

49Z8.8 28.96 248.32

531.9 9.30 378.?0

4615.5 29.30 725.15

47_.7 6.68 318,18

4299.4 32.32 ?00.58

ORGIT OETERMINA TION ACCURACY

ST 616.9 5R 429.1 SS 471.7

CRT -.7336 CR5 -.6224 CST .9877

LSA 838.1MSA ?90.7 SSA 19.0

EL1 707.1 EL? ?54.4 ALF 148.41

ARRIVAL CATE NOV 29 1970

174.77 ECC ._2017 INC .0785 VJ 29.357

297.35 RCA 97.?6 AF_D 152.18 V? 35.163

_73.19 ZAC 82.74 ETC 760._4 CLP -14.1/

6.9(]90PA -38.07 RAP 235.8? ECC 1.1957

PO CST TIM INJ 2 LAT INJ ? LONG

_O6.3 8.48 347.94

4832.7 ?7.40 741.36

586.4 7.52 331.76

4527.8 ?8.48 218.76

460.8 5.17 320.29

4226.2 31.17 195.18

ORBIT 0ETERMINATION ACCURACY

ST 615.3 SR 416.4 55 474.0

CRT -.7538 CR$ -.5984 CST .9762

LSA 833.1MSA ?86.7 5SA J9.4

EL/ 703.4 EL? 239.4 ALF 148.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES c VOL. 5. 1970)

LAUNCH 0ATE AUG 5 1970 FLIGHT TIME JIB.00 ARRIWL _ATE 0EC I 1970

HELIOCENTRIC CONIC

RL 151.76 LAL .00

RP 107.74 LAP .26

RE 4H.150 GL 2.58

PLAN[TOCENTRIC CONIC

C3 11.07Z VHL 3.3?7

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT
90.00 9 5 17 1476.01 2.54

90.00 16 ? ?5 5333.?6 ?7.56

100.00 10 15 45 1248.64 1.48

100.00 17 34 39 5035,87 ZB.75

110.00 11 0 15 1109.?3 -1.16

110.OO 19 6 38 4748.05 31.82

OIFFERENTIAL CCRRECTION$

TOE .1 763 TRA -.9_Z TC3 .9006 BAU .1728

ROE -.2165 RRA .2642 RC3 -.7423 FAU .04556

FOE -.1127 FRA 1=4907 FC3-3.5623 BSP 6374

BOE .7792 _A l.O0.;,x6 BE3 1.1671 FSP -887

LAUNCH OATE AUG 5 1970

CISTANCE 303.141

LOL 312.17 VL 76.768 GAL ?.05 AIL 89.67 HCA I78.56 SMA 125.33 ECC .21387 INC .3768 Vl 79.357

LOP 80.73 VP 37.479 GAP -9.38 AZP 90,20 TAL 172.42 TAP }00.98 RCA 98.53 APO 157.1Z V? 35.174

GP -20.56 ?AL 69.11 7AP ?6.0? ETS 46.68 ZAE 149.28 ETE 371.15 ZAC 80.95 ETC ?60.47 CLP -16.30

CLA -18.74 RAL 741.57 RAC 6567.4 VEL 11.509 PTH ?.00 VHP 6.592 0PA -40.18 RAP ?36.30 ECC 1.1822

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

358.57 94.56 118.?1 9 29 53 876.0 6.79 351.90

242.74 99.42 83.21 17 31 19 4733.3 Z6.33 234.29

341.77 93.97 119.86 10 36 34 648.6 5.45 334.72

?20.68 99.23 81.46 18 58 35 4435.9 27.77 212.19

329.04 92.32 124.17 II 18 44 509.2 3.33 322.83

198.14 98.55 76.80 20 25 46 4148,D 29.68 189.58
HIO-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S_T 1879.6 S(,R 782.5 SG3 311.1 ST 608.1 SR 399.8 SS 476.6

RRT -.B498 RRF .9008 RTF -.9198 CRT -.7778 CRS -.5677 CST .9575

S(,B 2036.0 R_5 -.1597 RI3 .9336 LSA 821.8 MSA ?84.4 55A 19.6

S(;I 1998.7 ,_2 387.9 THAl 59.72 ELI 693.6 EL2 ??0.3 ALF 149.52

FLIGHT TIME 120.00 ARRIVAL 0ATE C)EC 3 1970

HELI(XENTRIC CONIC

RL 151.76 LAL .00

RP 107.71 LAP .45

RE 49.661 GL 4.90

PLAN[TOCENTRIC CONIC

C3 10.391 VHL 3.224
LNCH AZMTH LNCH TINE

90.00 8 40 31

90.00 16 25 7

100,00 9 53 6

100.OO 17 55 13

110.OO 10 41 52

110.OO 19 27 56

0IFFERENTIAL CORRIECTION5
TDE .1537 TRA -,9529 TC3 1.0029 BAU .J882

ROE -.1902 RRA .3039 RE3 -.9110 FAU .04855
FOE -.0489 FRA 1.5865 FC3-4.0449 BSP 6553

BOE .7445 BRA 1.OOO£ 6C3 1.3549 FSP -973

OISTANwCE _09.853

LCIL 312.17 VL 26.358 GAL 1.88 AZL 89,40 HEA 131,78 SMA 125.89 ECC .20805 INC .5983 Vl 29.357

LOP 83.96 VP 37.55! GAP -8.71 AZP 90.40 TAL 172.83 TAP 304.61 RCA 99.69 APO 152,08 V£ 35.184

GP -22.74 ZkL 69.8_ ZAP 29.07 ETS 45.35 ZAE 147.07 ETE 318.78 7AC 78.87 ETC 260.55 CLP -18.61

0LA -15.84 RAL 741,31 RA0 6567.4 VEL 11.480 PTH 2.00 VHP 6.304 0PA -47.52 RAP 236.54 ECC 1.17|0
L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1553.79 .03 £.91 93.01 118.37 9 6 25 953.8 3.8Z 356.27

52?9.64 26.50 235.34 97.27 79.65 17 52 16 4629.6 24.80 ?27.08

1319.61 -.92 345.16 92.48 119.88 10 15 5 719.6 3.06 338.64

4939.05 27.58 213.73 97.03 77.98 19 17 32 4339.0 25.64 205.46

1166.83 -3.36 332.05 90,96 124.04 lI 1 19 566.8 1.13 325.84

4664.60 _0.36 197.07 96.22 73.49 20 40 41 4064.6 27.80 183.82

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 1895.4 5GR BB0.D _3 339.1 ST 595.0 SR 37@.! SS 483.?
RRT -.8737 RRF .9286 RW -,9237 CRT -.8076 CRS -.5334 CST .9279

SGB L_089.7 R'Z3 -.1723 RI3 ,9407 LSA 805.5 MSA 284.9 SSA 19.7

SGI L;_52.5 ,_2 392.4 THA 156.98 ELI 677.? EL2 195.9 ALF 150.08

LAUNCH 04TE AUG 5 1970 FLIGHT TIME I72.00 ARRIVAL CATE CEC 5 1970

HELIC(ENTRIC CONIC CISTANCE 316.548

RL 151 .76 LAL .00 LOL 317.17 VL Z6.438 GAL 1.72 AZL 89.10 HCA 135.01 SMA I76.40 ECC .?02_? INC ._986 VI ?9.357

RP 107.68 LAP .64 LOP 87.19 VP 37.617 GAP -8.06 AZP 90.64 TAL 173.Z3 TAP 3_B.74 RCA 100.76 APO 157.03 VZ 35.193

RC 51.263 GL 7.59 GP -75.24 7AL 70.68 ZAP 32.41 ET$ 44.28 ZAE 144.81ETE 316.09 ZAC 76.46 ETC 260.59 CLP -71.03

PLANE TOCENTRIC CONIC
C3 9.851 VHL 3.139 CLA -13.06 RAL 741.12 RAO 6567.4 VEL 11.456 PTH 1.99 VHP 6.048 0PA -45.17 RAP 736.4_ ECC 1.1621

LNCH AZMTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

90.00 8 14 47 1641.16 -?.79 7.78 91.80 118.19 8 4? 8 1041.? 1.01 1.15

90.00 16 49 ?3 5120.91 ?4.95 277.76 95.32 76,15 18 14 44 45?0.9 ??.BO 719.75

IOO.O0 9 79 2_) 1400.61 -3.66 349.61 91.37 119.69 9 57 41 800.6 .37 343.08

100.OO 18 17 31 4836.70 25,92 2_16.57 95.04 74.56 19 38 8 4?36.7 ?3.55 198.58
110.OO 10 22 19 1234.69 -5.94 335.61 89.91 173.73 J0 4? 54 634.7 -1.47 329.38

I10.O0 19 41 2 4575.38 28.47 185,82 94.13 70,23 L_O 57 17 3975.4 75.51 177.89

OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .1282 TRA -.9374 TC3 1.0907 BAU .?045 SGT 1899.8 5GR 1000.3 SG3 367.2 ST 577.0 5R 351.6 55 498.8

ROE -.1588 RRA .3519 RC3-1.1057 FAU .05146 RRT -.8953 RRF .9497 RTF -.9269 CRT -.8505 CRS -.5106 CST .8844
FOE .0341 FRA 1.6875 FC3-4.5227 85P 6751 S(,6 7147.0 R_3 -.1812 R13 .9480 LSA 788.4 MSA ?89.0 SSA 19.4

BOE .2041 8RA 1.0012 BC3 1.5531 FSP -1064 5(;1 2109.2 $62 401.4 THA 153.74 ELI 655.8 EL? 167.7 ALF 150.67

LAUNCH DATE AUG 5 1970 FLIGHT TIE I74.00

HELIOCENTRIC CONIC DISTANCE 323.228

RL 151.76 LAL .(30 LOt. 312.17 VL 76.511 GAL 1.57 AZL 88.77 PICA 138.24 SMA 126,86 ECC .19811 INC 1.2350 Vl ?9.357
RP 107.65 LAP .82 LOP g0.42 VP 37.676 GAP -7.47 AZP 90.9? TAL 173.62 TAP 311.86 RCA 101.73 APO 152.00 v? 35.?02

RE 52.948 GL 10.70 GP -28.10 ?AL 71.35 2AP }6.06 ETS 43.40 ZAE 142,44 ETE 313.08 7AC 73.67 ETC ?60.55 CLP -?3.59

PLANETOCENTRIC CONIC
C3 9.458 VHL 3.075 0LA -9.87 RAL 241.04 RAO 6567.3 V_L 11.439 PTH 1.98 VHP 5.8)0 CPA -4H.03 RAP 236.04 ECC 1.1557

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIN INJ ? LA T INJ 2 LONG
1139.9 -2.18 6,66gO.OO 7 47 52 1739.93 -5.94 13.32 91.01 117.74 8 16 52

gO.OO 17 15 39 5OO6.10 22.85 22_.00 93.67 72.81 18 39 5

100.00 9 4 20 1493.21 -6.76 354.73 90.56 119.19 9 29 13

I00.OO 18 41 51 47?8.05 _.;3.74 199.74 93.55 71.29 20 0 39

110.OO IO 1 31 1314.15 -8.9"Z 339.63 89._4 123.14 l0 23 25

110.OO 20 I 10 4479.87 76.10 179.40 92.37 67.10 21 15 50
DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TOE .0992 TRA -.9232 TC3 1.1565 BAU ,2223 ,SGT 1894.2 _R 1147.9 S(,3 394.7

ROE -.1197 RRA .4110 RC3-1.3246 FAU .054|3 RRT o.9096 RRF .9653 RTF -.9295

FOE .1405 FRA |.7942 FC3-4.9545 BSP 6965 _ 7214.9 R23 -.1845 RI3 .9556

BOE .1554 BRA 1.OIO6 BC3 1.7584 FSP -1152 SGI 2175.6 5G2 415.3 THA _49.93

ARRIVAL OATE OEC 7 1970

4406.1 20._B 717.27

893.? -?,87 348.16

4128.1 20.97 191.54

714.1 -4.50 333.54

3879.9 22.77 171.83

ORBIT 0ETERMINATION ACCURACY

ST 555.8 SR 323.5 SS 531.4

CRT -.9111CRS -.5309 CST .B301

LSA 779.4 M$A 797.1 SSA 18.6

ELI 632.3 EL? 117.? ALF 150.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970_

LAUNCH CATE AUG 5 1970 FLIGHT T|ME 126.00 ARRIVAL CATE CEC 9 1970

HELIOCENTRIC CONIC DISTANCE ]29.889

RL 151 .76 LAL .00 LOL 312.17 VL 26.577 GAL 1.44 AZL 88.38 HCA 141.47 5MA 127.29 ECE .19388 INE 1.6168 VI 29.357

RP 107.63 LAP 1.01 LOP 93.65 VP 37.730 GAP -6.81 AlP 91.26 TAL 174.00 TAP 315.47 REA I02.61 APO 151.96 V_ 35.210

R( 54.707 GL 14.29 GP -}|.37 ZAL 72.49 ZAP 40.04 ETS 42.61 ZAE 139.85 ETE 309.79 ZA[ 70.47 ETC 260.44 CLP -26.28
PLANE TCX_ENTRIC CONIC

C3 9.Z28 VHL 3.038 CLA -6.22 RAL 241.08 RAG 6567.3 VEL 11.429 PTH 1.98 VHP 5,656 CPA -51.28 RAP 235.11ECC 1.1319

LN4CH ATMTH LNCH TIM| L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_WTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 7 19 27 1852.26 -9.45 19.71 90.74 116.82 7 50 19 1252.3 -5.78 IZ.96

90.00 17 44 23 4884.16 20.18 212.06 92.42 69.70 19 5 47 4284.2 17.24 204.62

1(30.00 8 37 50 1599.38 -10.24 .70 90.33 118.24 9 4 29 999.4 -6.39 354.03

100.OO 19 8 40 4612.27 21.01 191.72 92.08 68.24 20 25 33 4012.3 I7.87 184.33
110.00 9 39 19 1406.88 -12.33 344.85" 89.09 122.14 lO 2 46 806.9 -8.00 338.44

110.00 20 23 41 4377.34 23.22 172.85 91.05 64.I8 21 36 38 3777.5 I9.56 165.63

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .O67l TRA -.gO78 TC3 1.1849 8AU .2415 S_T 1871.1 SGR 1314.5 SG3 418,9 ST 532.5 SR 305.7 SS 586.7

ROE -.0691 RRA .4833 RC}-l.Sf183 FAU .03622 RRT -.9190 RRF .9764 RW -.9310 CRT -.9784 CRS -.6347 CST .7749

FOE .2726 FRA 1.8984 FC3-5.2749 8SP 7L_07 5[,,AB2_92.4 RZ} -.1814 RI} .9632 LSA 791.5 MSA 307.2 SSA 17.0

BOE .0963 BRA J .0285 BE3 J .9576 FSP -1232 S_1 2251.0 _2 4}4.0 THA 145.49 ELI 611.5 EL2 53.1 ALF 150.4!

LAUGH DATE AUG 5 1910 FLIGHT TIME I28.00 ARRIVAL GATE DEC 1! 1970

M_ELIOCENTRZC CONIC 0ISTANCE 336.53J

RL !5! .76 LAL .00 LOL 312.17 VL 26.635 GAL 1.32 AZL 87.94 H(A 144.70 _WA

RP !07.60 LAP 1.19 LOP 96.89 VP }7,779 GAP -6.22 AZP 91.68 TAL 174.36 TAP

RC 36.5}} GL 18.38 GP -35.08 ZAL 73.50 2AP 44.36 ETS 41.83 Z_E 136.96 ETE
PLANETOCENTRIC CONIC

C3 9.191 VHL 3.032 OLA -2.08 RAL 241.27 RAO 6567.3 VEL 1|.427 PTH 1.98 VHP
LNC._ AZ'NTH LNCH TIME L-I TIME INJ LAT JNJ LC_qG INJ RT ASC INJ A2'NTH INJ

127.67 ECC .19010 INC 2.0572 Vl 29,357

319.05 RCA J03.40 APO 151.94 V2 35.2!8

306.25 ZAC 66.80 ETC 260.22 CLP -29.11

90.00 6 49 3 1960.92 -13.30 27.20 91;15 115.23 722 4

90.00 18 16 I4 4753.95 16.90 203.92 91.72 66.94 19 35 28

!00.00 8 9 26 1721.65 -14.08 7.74 90.76 J16.64 8 38 "8

!00.00 19 38 3} 4488.43 17.69 184.02 91.35 65.51 20 53 21

110.00 9 13 27 1314.98 -16.16 350.M 89.59 120.54 9 40 42

110.O0 20 49 1 4267.89 19.81 166.17 90.24 61.56 22 0 9

OIFFERENTIAL CORRECTIONS MI0-CCCN_._E E_ECUTION ACCURACY

TOE .0334 TRA -.89"24 TC3 1.|_7 8AU .2629 S4;T J83|.6 SGR |5_4.4 _} 4}7.7

ROE -.0023 RRA .fl729 RC3-1.7921 FAU .05746 RRT -.9247 RRF ._4| RTF -.9314
FOE .4302 FRA 1.9952 FC3-5.4127 8SP 7513 S(_) 2389.4 R23 -.1709 R13 .9708

80E .O535 BRA 1.0C_5 6C3 2.1395 FSP -1300 SGJ 2}45.4 _2 456.2 THA 140.45

5.535 OPA -54.89 RAP 233.53 ECC 1.1513
TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1380.9 -9.79 20.28

4J55.9 13.63 196.76

1121.6 -10.39 .90

3888.5 14.24 176.93

913.0 -11.99 344.26

_667.9 15.86 139.27

ORSITOETEK_41NATION ACCURACY

ST 510.7 SR 326.7 SS 668.2

CRT -.9922 CRS -.BO52 CST .7342

LSA 845.6 MSA 314.4 5SA 14.8

ELI 605.3 EL2 34.3 ALF !47.48

LAUNCH GATE AUG _ 1970 FLIGHT TIME 130.00 ARRIVAL GATE OEC 13 1970

HELIOCENTRIC CONIC

RL 151.76 LAL .00 LL_ 312.I7 VL 26.687 GAL

RP 107.58 LAP I.}l LEe I_.12 VP 37.822 GAP -5.64 AZP 92.18

RC 58.419 GL 23._! CP -39.28 ZAL 74.60 ZAP 49.02 ETS 40.97

PLANE TOCENTRIC CCNIC

C3 9.399 VHL 3.066 CLA 2,_7 RAL 241.62 RAG 6567.3 VEL 11.436

LNCH ATMTM LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90._0 6 t5 _ 2129.5_ -17.4_ 36.17 92.44
90.0_ 18 5_ 9 4614._9 12.98 195.51 91.73

100._0 7 38 _ 1_63.26 -18.22 16.22 92.08

100.00 _ 12 17 4355.56 13.77 176.11 91.34
llO.O0 8 49 _) 1641.06 -20.37 358.24 90.96

110,00 _l 17 47 4150.53 13.87 159._ _.15

DISTANCE 343.152

1.22 AZL 87.43 HCA 147.93 SMA 128.01 ECC .18676 INC 2.5738 Vl 29.357

TAL 174.68 TAP 322.61 RCA 104.10 APO 151.91 v2 35.215

?AE 133.68 ETE 30?,53 ZAE 62.65 ETC 259.85 ELP -32.09

PTH 1.98 VHP 5.481 CPA -58.86 RAP 231.02 ECC !.1547

|NJ A?'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

112.69 6 51 28 1529.5 -14,19 28.97

64.61 ZO 9 3 4014.1 9.46 188.61

114.11 8 9 34 1263.3 -J4.81 9.09

63.21 21 24 53 3753.6 10.07 169.28

118.06 9 16 31 1041.1 -16.46 351.30

59.32 22 26 57 3550.5 11.68 152.75
DIFFERENTIAL CCRRECTIONS

TOE -.OO06 TRA -.8758 TC3 1.0980 BAU .2865

ROE .0874 RRA .68_q RC3-1_9987 FAU .05740

FOE .6101 FRA 2.0738 FC3-5.2868 85, ° 7858

BOE .0874 BRA 1.1111 0C3 2.2804 FSP -1337

LAUNCH DATE AUG 5 1970

MIO-COUR._ EXECUTION ACCURACY

S4;T 1771.4 _ 1779.0 SG3 447.8

RRT -.9270 RRF .9_93 RTF -.9303

_:_8 2510.5 R"Z3 -.1537 R13 .9780
,5_1 2464.} S(,2 479.7 THA 134.87

FLIGHT TIME" I}Z.[_)

01 STANCE 349.751

1.13 AZL 86.81 HCA 151.15 5MA

-5.08 AZP 92.80 TAL 174.97 TAP

HELIOCENTRIC CONIC

RL 151 .76 LAL .00 LOL }!2.17 VL 26.733 GAL

RP 107.56 LAP 1.54 LOP 103.36 VP 37.860 GAP

RE 60.358 GL 28.17 GP -43.97 ZAL 75.79 ZAP 53_97 ETS 39.93 ZAE 129.92 ETE
PLANE TOCENTRIC CONIC

C} 9.943 VHL 3.153 OLA 7.74 RAL 242.16 R40 6567.4 EL 11.460 PTH 1.99 VHP

LNCH AZMTH ENCH TIME L-I TIME INJ LAT INJ LONG INJ RT A._C INJ A2'MTH INJ TIME

90.00 5 38 56 2303.11 -21.6I 47.17 94.89 108.75 6 17 19
90.00 19 33 30 4462.67 8.41 186,74 92.70 62.86 20 47 53

I(30.00 7 4 0 2028.75 -22.49 26.66 94.55l I10.23 7 37 49

I{30.00 20 51 7 4212.27 9.23 167.89 92.26 61.44 22 I 20
110.00 8 210 45 1788.56 -24.81 7.38 93.52 114.31 8 50 3}

110.00 21 50 52 4025.22 11.39 152.40 90.96 57.55 22 57 57

01FFERENTIAL CORRECTIONS MI0-CCURSE EXECUTION ACCURACY

TOE -.0323 TRA -.8575 TC3 .9690 8AU .3123 56T 1688.1 SGR 2058.2 5G3 445.5

ROE .2088 RRA .8217 RC3-2.1403 FAU .05560 RRT -.9258 RRF .9929 RTF -.927!

FOE .8024 FRA 2.1215 FC3-4.6411 85P 8299 5_8 2661.9 R23 -.1315 RI} .9843

80E .2113 8RA I .!876 8C3 2.3494 FSP -1340 S_| 2614.0 _2 502.5 THA 128.92

C_81T DETERMINATION ACCURACY

ST 492.0 SR 418_ SS 773.0

ERT -.9203 CRS -.9314 CST .7166

LSA 956,9 MSA 314.5 SSA 12.3

ELI 633.4 EL2 127.2 ALF !39.99

ARRIVAL GATE DEC 15 1970

188.31 ECC .18381 INC 3.1930 V! 29.357

326.13 RCA 104.73 APO 151.89 V2 35.232

298.72 ZAC 57.99 ETC 259.28 CLP -35.19

5.511 0PA -63.17 RAP 227.16 ECC 1.1636

PO CST TIM INJ 2 LAT INJ 2 LONG

1703.1 -18.85 39.58

}862.7 4.71 180.02

1428.7 -19.53 19.11

3612.} 5.35 161.26
1188.6 -21.32 359.97

}425.2 7.03 146.02

CRSIT 0ETERMINATZON ACEURAC_

ST 475.7 SR 591.3 55 890.3

CRT -.8395 CRS -.9805 CST .7171

LSA 1128.5 MSA 308.4 SSA 9.8
ELI 729.6 EL2 209.5 ALF 127.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE AUG 5 197_] FLIGHT TIME 134.00 ARRIVAL CATE CEC 17 1970

HELIOCENTRIC CONIC

RL 151.76 LAL .00 LC_ 31Z.17 VL

RP 107.54 LAP 1.71 L,:_ 1{)6._0 VP

R( 61.346 GL 33.84 GP -49.16 ZAL

PLANE TOC[NTRIC CONIC

C3 10.964 VHL 3.314

LNCH AZMTH LNCH TII,_

90.00 4 55 42

90.00 20 ?Z 45

100.00 6 24 ?

I['_3.00 21 37 6

110.00 7 4B 0

110.00 22 29 37

OIFFERENTIAL CCRRECTIONS

TOE -.O660 TRA -.8450 TC3 .7521 _AU .3338

RCE .3799 RRA 1.0(](]8 RC3-2.145Z FAU .05(]98

FOE 1.00A5 FRA 2.1398 FC3-4.0179 _SP _562

BOE .3856 BRA 1.3098 BE3 2.2?32 FSP -1265

GISTANCE 356.3?7

16.773 GAL 1.06 AZL 86,05 HCA 154.36 SMA 128.58 ECC .18124 INC 3.9536 vl 29.357

37.894 GAP -4.53 AlP 93.57 TAL 175.?? TAP 3?9.60 RCA 105.27 APO 151,88 v? 35.238

77.10 ZAP 59.16 ETS 38,60 ZAE 175.61ETE 294.91 ZAC 5?.84 ETC 258,44 CLP -38.39

CLA 13.38 RAL 242.91RAO 6567.4 VEL 11.505 PTH 2.00 VHP 5.653 GPA -67.77 RAP 221.13 ECC 1.1806

L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

?509.92 -25.47 61.09 98.83 I07.87 5 37 32 1909.9 -73.45 53.00

4796.08 3.14 177.34 94.95 61.84 ?l 34 71 3696.1 -.65 170.71

2225.03 -26.49 39.86 98.56 104.39 7 l 7 1625.0 -24.?5 31.77

4056.21 4.{35 159.L:_ 94.44 60.36 22 44 42 3456.? .08 152.67

1967.29 -29.16 19.01 97.66 108.68 8 _ 43 1367,3 -26.34 10.97

3891.71 6.43 I45.75 97.97 56.35 23 34 28 3791.7 1,96 139.O1

MIO-COURSC EXECUTION ACCURACY CR61T OE/ERMINATION ACCURACY

SGT I566.2 S/.,R 2369.9 5(,3 478.? ST 464.9 SR 847.3 S$ 1015.4

RRT -.9189 RRF .9952 RTF -.9L_33 CRT -.8010 CRS -.9948 CST .7379

5(,6 2851.7 R"Z3 .106_ RI3 .9896 LSA 1370.3 MSA 295.9 SSA 7.7

S(,I ?BOZ._ _ 579._ THA I??.92 ELI 933.0 EL2 757.2 ALF 115.77

LAUNCH GATE AUG 5 1970 FLIGHT TIME 136.00 ARRIVAL GATE CEC 19 1970

HELIOCENTRIC CONIC CISTANCE 367.876

RL 151.76 LAL .00 LOL 312.17 VL 26._38 GAL 1,00 AZL 85.08 HCA 157.60 ,SMA

RP 107.53 LAP 1.87 LOP 109.85 VP 37.9?4 GAP -4.0| AZP 94.55 TAL 175.43 TAP

RC 64.375 GL 39.93 GP -54.81ZAL 78.52 ZAP 64.47 ET$ 36.89 ZAE 1L_0.73 ETE

PLANIETCX_ENTRIC CONIC

C3 12.814 VHL 3.5_ CLA
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AS'MTH INJ TIME

90.00 4 1 IO 2766.62 -28.05 79,39 104.54 94.0? 4 47 17

90.00 21 25 0 4104.09 -3.05 166.63 99.04 61,83 ?_ 33 74

100.00 5 34 37 2465,28 -29.38 57.09 104.41 95.79 6 15 42
100.00 22 34 14 3880.67 -1.89 149.56 98.39 60.16 23 38 55

llO.OO 7 9 0 2170.00 -32.74 34.I1 |03,85 IDO,42 7 45 10

110.00 23 16 ?! 3748.70 .99 137.75 96.59 55.83 ?4 J8 50

OIFFERIENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE -.0728 TRA -.812_ TC3 .5593 BAU .3621 SGT 1440.1 $(,R 2699.9 5(,3 392.5

ROE .6007 RRA 1.Z127 RC3-2.03B} FAU .04518 RRT -.g087 RI_ .9968 RTF -.9093
FOE 1.1590 FRA 2.0767 FC3-3.05Z7 8SP 9303 5_ ]059.9 RZ3 -.081_ R13 .9935

8CE .6051 8RA 1.4596 BE3 ?.1136 FSP -IiB_ 5(,1 _OIZ.J ,_? 538.8 THA 116.78

128.81ECC .17902 INC 4.9169 Vl 29,357

333.03 RCA 105.75 APO 151.87 v2 35.243

291.17 ZAC 47.23 ETC 257.23 CLP -41.59

19.41 RAL 243.88 RAG 6567.5 VEL 11.584 PTH 2.03 VHP 5.946 GPA -72.28 RAP 211.33 ECC 1.2109

CST TIM INJ ? LAT INJ 2 LONG

2166,6 -27.20 70.63

3504.1 -6.80 159.95

I665.3 -78.27 48.47

_80.7 -5.85 143.01

1570.0 -30.96 25.34

3146.7 -3.50 131,55

CR61T CETERMINATION ACCURACY

ST 429.8 SR 1143.4 SS 1097.5

CRT -.7486 CRS -.9986 CST .7125

LSA 1616.3 MSA 290.3 SSA 5.8

ELI 1190.5 EL2 273.7 ALF 106.67

LAUNCH GATE AUG 5 1970

HELIOCENTRIC CONIC

RL 151.76 LAL .00

RP 107.51 LAP 2.03

RE 66.441 GL 46.26

PLANE TO(ENTRIC CONIC

C3 16.011 VHL 4.001

LNCH AZNTH LNCH TIME

90.00 2 37 7

90.00 27 58 30

100.00 4 23 57

I00.00 23 54 L:_

110.O0 6 18 46

JIG.GO 0 19 58

FLIGHT TIME 138.00 ARRIVAL GATE

CISTANCE 369.397

LOL 312.17 VL ?6.838 GAL .95 ATL 83.8? HCA I60.81 ,_4A 179.01 ECC .17713 INC 6.1846 Vl ?9.357

LOP 113.09 VP 37.949 GAP -3.49 AZP 95.84 TAL 175,58 TAP 336.39 RCA 106.16 APO 151.86 V? 35.247

GP -60.87 7AL 80.04 ZAP 69.7? ETS 34.73 ZAE 115.28 ETE ?87.60 ZAC 41.24 ETC ?55.46 CLP -44.62

GLA 25.66 RAL ?45.07 RAG 6567.6 VEL II.?Z? PTH ?.07 VHP 6.459 GPA -76.35 RAP 194.57 ECC 1.2635

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A2_4TH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

3130.96 -26.93 105.86 111.4G 80.90 3 ?9 18 2fi31.0 -77.91 97.33

3838.?4 -II.37 151.52 106.25 63.89 14 2 29 3238.t =]4.79 144.51

2786.58 -29.71 80.88 I11.82 83.34 5 10 ?3 2186.6 -29.82 72.13

3657.85 -9,32 137.19 IO5.18 61.47 24 55 20 3057.9 -13.06 150.40

2427.34 -34.16 54.00 112.22 88.77 6 59 13 I827.3 -33.96 44.76

3589.85 -5.07 129,45 102.59 56.15 1 19 48 2989.9 -9,A8 123.14

0EC 21 1970

CIFFERENTIAL CCRRECTIONS

TCE -.0569 TRA -.7737 TC3 .3520 8AU .3840

ROE .9OI9 RRA 1.4842 RC3-1.7591 FAU .03716

FOE 1.2652 FRA 1.9fl62 FC3-?.0091BSP 10076

80E .9037 BRA 1.6738 BC3 1,7940 FSP -I044

MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 126_.7 _ 30_4.7 SG3 340.4 ST 377.8 Sd_ 1473.1 SS 1137.4

RRT -._ R_ .9978 RTF -.8878 CRT -.6586 CRS -.9997 CST .6389

,_ 3_87._ R_ -.0573 RI3 .9962 LSA 1877,5 MSA 285.1 SSA 4.3

54;1 3241.4 SG_ 547.2 THA 110.09 ELI 1494.7 EL2 780.? ALF 99.94

LAI3NCH OATE AUG 5 1970 FLIGHT TIME 140.00

HELIOCENTRIC CONIC
RL 151.76 LAL .00

RP 107.50 LAP 2.18

RC 68,539 GL 5_.60

PLANETC(ENTRIC CONIC

C3 21.813 VHL 4.670

LNCJ,4 A_MTH LNCH TIME

74.65 22 51 29
I05;35 2 55 0

74.65 22 51 29

105.35 2 55 0
110.00 4 58 50

110.OO I 50 46

ARRIVAL OATE OEC ?3 1970

0IST_NEE 375.882

LCL 312.17 VL 26.$63 GAL ,9"Z AZL B_.06 H_ 164.O2 514A 1_9.18 ECC .17554 IN(; 7.9401 Vl 29.357

LCP 116.33 VP 37.970 GAP -3.00 AZP 97.64 TAL 175.67 TAP 339.68 RCA 106.50 APO 151,86 v2 35.251

GP -67.29 ?AL 81.64 ZAP 74.74 ET$ 3_.18 ZAE I09.27 ETE _84.31 ZAC 34.93 ETC 25?.85 CLP -47.00

OIFFER1ENTIAL CORRECTIONS

TOE -.0016 TRA -.7_59 TC3 .1755 8AU .3936

ROE I .3200 RRA I .8437 RC3-1.338_ FAU .0_7_

FOE 1.3071 FRA 1.7835. FC3-I.0_5 _o 10869

8OE 1.32OO BRA 1.9814 8C3 1.3497 FSP -865

0LA 31.90 RAL 246°43 RAO 6567.9 VEL 11.966 PTH E.13 VHP 7.307 0PA -78,79 RAP 166.46 ECC 1.3590

L-I TINE INJ LAT INJ _ INJ RT AS_ INJ A2'NTH INJ TINE PC) CST TIM INJ 2 LAT INJ 2 LONG
3941.20 -21.41 163.99 117.40 65.77 23 57 10 3341.2 -24.50 156.39

3173.23 -21.40 107.13 |17.39 65.76 3 47 53 2573.2 -24.49 99.54

3941.20 -21.41 163,99 117.40 65.77 _3 57 10 3341._ -24.50 156.39

3173.23 -_1.40 107.13 117.39 65.76 3 47 53 2573.2 -24.49 99.54

1789.69 -_0.19 81.35 |Z|,05 73.15 5 45 19 EI89.7 -32.20 72,71

3372.73 -13.12 J17.79 11E.78 58.15 _ 46 59 2772.7 -17.24 111.10

OK_IT OETERNINATION ACCURACY

ST 314.7 SR 1806.2 SS 1124.4
CRT -.4483 CR$-I.O000 CST .4404

LSA 2132.2 MSA 281.Z SSA 3.3

EL1 1811.8 EL2 280.5 ALF 94.58

MI0-C_I,_$_ EXECUTION ACCURACY

SGT I06J .7 SGR 3359.0 SG3 277.0
RRT -.84_ _ ._84 RTF -.B453

35L_Z.$ 1_3 -.0347 R13 .9978
•%1 3479.1 S6E 553.0 TMA 105.30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH 0ATE AUG 5 1970 FLIGHT TZME 14Z.0(] ARRIVAL GATE CEC 25 1970

HELIOCENTRIC CONIC

RL 151.76 LAL .00

RP 107.49 LAP 2.32

RC 70.666 GL 58.57

PLANE TC_ENTRIC CONIC

C) )).23_ VHL 5.765 CLA

LNCH ATMTH LNCH TIME L-I TIME INJ LAT

63.87 Zl 53 37 4238.05 -21.42

116.13 4 4 5 3085.13 -?1.40

63.87 ZI 53 57 4238.05 -21.4Z

116.11 4 4 5 3085.13 -21.40

63.87 21 53 37 4238.05 -ZI.4Z

116.13 4 4 5 _)85.I3 -ZJ.40

GIFFERENTIAL CCRRECTIONS

TCE .1186 TRA -.6691 TC3 .0556 6AU .3727

RCE 1.9270 RRA 2.3510 RC3 -.8370 FAU .01746

FOE 1.2876 FRA 1.5888 FC3 -.4§48 BSP 11544

BOE 1.9306 BRA Z.4444 8C3 .8389 FSP -662

OlSTANCE 382.323

LOt. 512.17 VL 25.883 GAL .91 AZL 79.46 HCA 161.20 SMA 129.32 ECC .17425 INCI0.5446 Vl 29.357

LOP 119.58 VP 37.988 GAP -2.52 AZP 100.29 TALI 75.68 TAP 342.88 RCA 105.79 APO 151 .$5 V2 35.254

GP -74.08 IAL °83.29 ZAP 79.29 ETS 29.55 ZAE 102.55 ETE 281.63 ZAC 28.37 ETC 248.89 CLP -47.34

)7.78 RAL 247.83 RAG 6558.) VEL 12.434 PTH 2.25 VHP 8.719 CPA -78.04 RAP 137.04 ECC 1.5470

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

187.31 127.45 58.10 23 4 15 3638.1 -25.47 180.21

100.23 127.44 58.09 4 55 30 2485.1 -25,46 93.13

187.31 127.45 58.10 23 4 15 3638.1 -25.47 180.2|

100.23 127.44 58.09 4 55 _} 2485.1 -25,46 93.15

187.31 127.45 58.10 23 4 15 3638.1 -25.47 180.21

16_.23 127.44 58.09 4 55 30 2485.1 -25.46 93.13

MIC-COURS, E EXECUTION ACCURACY OR61T OETERMINATION ACCURACY

SwGT 852.0 S(,R 3652.3 SG3 209.9 ST 278.6 SR 2110.7 SS 1064.6

RRT -.7467 RRF .9987 RTF -.7554 CRT .0030 CRS-I.OOOO CST .0013

$66 3750.3 R23 -.0124 RI3 .9988 LSA 2364.0 MSA 278.6 SSA 2.6

$61 3708.6 5(,E 558.1 THA I00.11 ELI 2110.7 EL2 278.6 ALF 89.98

LAUNCH GATE AUG 5 1970 FLIGHT TIME 144.00 ARRIVAL OATE CEC 27 1970

HELIOCENTRIC CCI_IC

RL 131.76 LAL .00

RP 107.48 LAP 2.A6

RE 72.818 GL 63.56
PLAN_.TOCENTRIC CONIC

C3 )9.052 VHL 7.685

LNCH AZMTH LNCH TIME

56.52 Zl 24 27

123.48 4 41 51

56.52 21 24 27

123.48 4 41 51
36.52 21 24 27

123.48 4 41 51

OISTANCE 388.695

LCa. 312.17 VL 26.900 GAL .92 AZL 75.18 I-_A 170.34 514A

LOP 122.83 VP 3k_.OOZ GAP -2.06 AZP 104.62 TAL 175.61 TAP

GP -81.23 ZAL _4.93 ZAP 83.17 ETS 28.83 7AE 95.15 ETE

129.43 ECC .17324 INC14.8215 Vl 29,357

345.95 RCA I07.01APO 151.86 V2 35.256

2_1.45 ZAC 21.60 ETC 243.12 CLP -38.71

OLA 42.75 RAL 248.91 RA0 6569.1 VEL 13.432 PTH 2.46 VHP 11.210 CPA -73.97
L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

4476.2_ -I7.81 2114.77 138.59 50.47 Z2 39 3 3876.2

3134.84 -17.80 101.69 138.58 50.46 5 34 5 2534.8

4476.2Z -17.81 204.77 1_8.59 50.47 22 39 3 3876.2

3134.84 -17.80 101.6 ¢) 1_.58 50.46 5 34 5 2534.8

4476.ZZ -17.81 Z04.77 J38.59 50.47 22 39 3 3876.2

3134.84 -17.80 101.69 1_.58 50.46 5 34 6 2534.8

OIFFER1ENTIAL CORRECTIONS MIO-COI.WSE EXECUTION ACCURACY

TOE .3234 TRA -.6)76 TC3 .0092 BAU .7794 SGT 691.0 _ 3889.7 5G3 148.0

ROE 2.8963 RRA 3.1407 RC3 -.3538 FAU .00733 RRT -.§773 RRF .9988 RTF -.5970

F0E 1.2406 FRA J.4109 FC3 -.1074 BSP 12146 ,%0 3950.6 R23 .0100 R13 .9991

80E 2.9145 BRA 3.2048 BE3 .3540 FSP -471 SGI 3910.6 S(,2 561.2 THA 95.98

RAP 105.21ECC 1.9718
ZNJ 2 LAT INJ 2 LONG

-22.79 198.50

-22.77 95.4_

-22.79 198.50

-22.77 95.42

-22.79 198.50

-22.77 95.42

ORBIT DETERMINATION ACCURACY

ST 309.6 SR 2362.1 SS 987.8

CRT .4579 CRS -.9998 CST -_4419

LSA 2564.2 MSA 275.7 SSA 2.0

ELJ 2366.4 EL2 274,7 ALF 86,52

LAUNCH GATE AUG 5 1970 FLIGHT TINE 146.00 ARRIVAL 0ATE GEC 29 1970

HELIOCENTRIC CONIC GI$TANCE 394.931

RL 151.76 LAL ,00 LOt. 312.17 VL 26.913 GAL .96 AZL 66.94 HCA 173.38 5HA 129.52 ECC .17252 INC23.0617 Vl 29.357

RP 107.48 LAP 2.59 LOP 126.08 VP 38.012 GAP -1.65 AlP 112.92 TAL 175.37 TAP 348.75 RCA 107.18 APO 151.87 v2 35.258

RC 74.992 GL 66.20 GP -85.14 ZAL 86.52 ZAP 86.20 ETS 124,66 ZAE 85.83 ETE 18.2I ZAC 15.05 ETC )21.02 CLP 38.56

PLANE TOCENTRIC CONIC

C3 132.738 VHL 11.521 OLA 45.64 RAL 248.61 RA0 6570.4 VEL 15.940 PTH 2.82 VHP 16.189 OPA -67.00 RAP 86.44 ECC 3.1845

LNCH A_HTH LNCH TIME L-I TIME JNJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

52.58 21 7 54 4695.62 -10.}9 217.71 148.30 45.30 22 26 9 4095.6 -15.95 212.22

127.42 4 56 2 5273.03 -10.58 107.27 148.28 45._0 5 50 _5 2673.0 -15.94 101.78

52.58 21 7 54 4695.62 _10.39 217.71 148.30 45.30 22 26 9 4095.6 -15.95 212.22
127.42 4 56 2 3273.03 -I0.38 107.Z7 148.28 45.30 5 50 35 2673.0 -15.94 101.78

52.58 21 7 54 4595.62 -10.59 217.71 148.30 45.30 22 _6 9 4095.6 -15.95 212.22

127.42 4 56 2 3273.03 -10.38 107.27 148.28 45.30 5 50 35 2673.0 -15.94 101.78
OlFFERENTIAL CORRECTIONS MIO-COURSIE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE-2.9423 TRA-2.0404 TC3 -.0,_29 BAU .0575 _T 2061.6 S_R 353}.1 SG3 99.5 ST 1526.6 SR L:'081.6 SS 971.2

RCE-3.7766 RRA-4.2068 RC3 -.0229 FAU-.O0376 RRT .9739 RRF -.9992 RTF -.9782 CRT .9878 CR5 .9998 CST .9903
FOE 1.2701 FRA 1.3513 FC3 .0245 BSP 12491 S_AB 4090.6 R_} -.0349 RI3 -.9988 LSA 2751.1MSA 195.5 SSA 1.5

OOE 4.7875 _RA 4.6755 BC3 .0324 FSP -_17 5(;1 4070.3 S_2 406.5 THA 60.06 ELl _574.2 EL2 192.6 ALF 53.85

LAUNCH OATE AUG 5 1970 FLIGHT TINE |48.00 ARRIVAL 0ATE GEC 31 1970

HELIOCENTRIC CONIC

RL 151.76 LAL .00

RP 107.48 LAP 2.71
RC 77,186 GL 61.94

PLANET(XENTRIC CONIC

C3 442.64_ VHL 21.039

LNO-I A2'MTH LN_H TIME

57.08 _1 7 22

122.92 4 20 11

57.08 21 7 22

122.92 4 210 11
57.08 21 7 22

122.92 4 L_ 11

0IST*N(E 400.75_

LCL 31Z.17 VL L)6._YZ3 GAL 1.09 A_l. 46.39 I._

LOP |29,32 VP 38.0"d0 GAP -1.35 A2'P |3_.54 TAL

GP -72.22 7AL 87.93 ZAP 88._Z ETS 18_.68 ZAE

176.07 514A 129.59 ECC .17217 IN_43.6105 Vl 29.357

174.74 TAP 350.81 RCA 107.28 APO 151.90 VZ 35.259

70.90 ETE 77.76 ZAC 15.45 ETC 324.76 CLP 84.16

OLA 42._6 RAL 244.06 RAO 65"P_._ VEL 23.747 PTH 3._0 VMP 28.513 OP_ -54.19 RAP 70.08

L-! TIME ZNJ LAT INJ _ INJ RT A_wC ;NJ A2_ATH |NJ TINE I_D C$T T|M INJ 2 LAT
4815.78 -2.18 2_.71 151.67 47.69 22 27 38 4215.8 -7.5fl

3486.86 -2.17 118.74 151.66 47.69 5 18 18 2886.9 -7.53

4815.78 -2.|8 ZL_.TI 15|.67 47.69 22 27 38 4215.8 -7.55

3486.86 -2.17 ||8.74 131.66 47.69 fl 18 18 2886.9 -7.fl3

48|5.78 -2.18 LP'_.7| 15|.67 47.69 22 27 38 4215.8 -7.55
3486.86 -2.17 118.74 |5|._ 47.69 5 18 18 2886.9 -7.53

0 IFFERIENTIAL CCRRECTIONS
TOE-3.3734 TRA -.646_ TC3 -.0706 BAU J.4_2

ROE-8.3992 RRA-8.1573 Re3 -.23_5 FAU-.02667

FOE J .6825 FRA ! .7188 FC3 .05_2 8SP 12448
8OE 9.0513 6RA 8.1829 8C3 .2430 FSP -L=_6

MIO-CO_E []ECUTION ACCURACY

SGT 994,_ S(,R _JO2.l SG3 70.2

RRT ,B010 Mr -.9995 RTF -.7889

•_ 4026.8 R_3 -.O_W50 R13 -.9985

SGJ 3984.4 SG2 583,1 THA 78.21

ECC 8.2848

INJ 2 LONG

215.17

113.19

215.17

113.19

215.17

113.19

ORBIT OETERMINATION ACCURACY

ST 921.5 5R 2458.9 SS 1222.1

CRT .9560 CR5 .9998 CST .9)07

LSA 2884.6 MSA 261.1 SSA 1.4

ELI 2613.5 EL2 254.5 ALF 70.09
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 197OJ

LAUNCH OAT[ AUG S 1970 FLIGHT TIME 150.00 ARRIVAL 0ATE JAN ? 1971

HELIOCENTRIC CCNZC

RL 151.76 LAL .00

RP 107.48 LAP 2.82

RC 79.396 GL -46.21

PLANETOC£NTRIC CONIC

C31363.736 VHL 36.929

LNO'f AZNTH LNCH TIM_
36.69 4 51 30

143.31 14 14 23

36.69 4 §1 30
143.31 14 14 23

36.69 4 51 ](3

145.31 14 14 23

OIFFERI[NTIAL CCRR1ECTIONS

TOE 7.4490 TRA 2.0289 TC3 _.1287 BAU 5.0013
RO-16.5163 RRA .0023 RC3 .2422 FAU-.0B646

FOE-3.9654 FRA -.0419 FC3 .0549 8SP 10452

BOEJS.II84 BRA 2.0289 Be3 .2743 FSP -195

0ISTkI'4CE 411.146

LOL 312.17 VL 26.929 GAL .39 AZL 171.88 HCA 182.85 SMA 129.63 ECC .17089 INC81.6784

LOP 132.57 VP 38.024 GAP .14 AZP B.13 TAL 178.12 TAP .97 RCA 107.48 APO 151,78

GP 52.59 ?AL 89.33 2AP 90.11ETS 184.32 ZAE 56.22 ETE 289.71 ?AC 135.30 ETC 287.87

OLA -58,27 RAL 196.22 RAO 6573.1 VEL 38.536 PTH 3._5 VHP 47.142 OPA 60.35 RAP 7.10

L-I TII,_ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TII_ PO CST TIM INJ 2 LAT

2397.43 -1.07 70.64 106.87 148.26 5 31 28 1797.4 5.73

749.02 -1.06 296.43 106.89 148.26 14 26 52 149.0 5.74

2397.43 -1:07 70.64 106.67 148.26 5 31 28 1797.4 5.73

749.02 .-J,O_ 296.45 106.89 148.26 14 26 52 149.0 5.74

2397.43 -1.07 70.64 106.87 148.26 5 31 28 1797.4 5.73

749.02 -1.06 296.45 106.89 148.26 14 26 52 149.0 5.74

MIO-EOURSE EXECUTION ACCURACY

SGT 1611.8 S_ 3125.3 SG3 63.7

RRT -.9255 _ .9995 RTF -.9294

S_ _J16.4 R23 -.0662 R13 .9974

SGI 3473.3 5G2 549.2 THA 116.22

vJ ?9.357

V2 35.259

CLP 90.18

ECC23.4436

INJ 2 LONG

66.84

292.64

66.84

292.64

66.84

292.64

ORBIT DETERMINATION ACCURACY
ST 1169.9 SR 2563.1 55 2506.5

CRT -.9881 CR$-1.0000 CST .9890

LSA 3767.3 NSA 168.1 SSA 2.5

ELI 2812.7 EL2 163.8 ALF 114.37

LAUNCH 0ATE AUG 5 1970 FLIGHT TINE 152.00 ARRIVAL 0ATE JAN 4 1971

/'_LIC_ENTRIC CONIC

RL 151.76 LAL .00

RP IO7.48 LAP 2.92

RC 81.621GL -63.59

PLAN[TC(ENTRIC CONIC

C3 353.530 VHL 18.8(32

LNCH AZHTH LNCH TIME

L;_].90 2 24 48

159.10 13 I 2

20.90 2 24 48
159.10 13 I 2

20.90 2 24 48

159.10 13 1 2

0IFFERENTIAL CORRECTIONS

TOE 5.5139 TRA 1.6191 TC3 -.1160 BAU 1.1464

ROE-9.971_ RRA-I .8332 RC3 .2135 FAU-.OI95)

fOg-2.6327 FRA -.5058 FC3 .0478 BSP 1)429

8oE11.3932 BRA 2.4608 Be3 .2430 FSP -259

BISTANCE 415.9(O

LOL 312.17 VL .26.932 GAL .72 A2'L 1_.71H(.A 184.68 SMA 129.65 ECC .17102 INC38.7079 Vl 29.357

LOP 1)5.82 VP 38.O25 GAP .17 AZP 51.)9 TAL 176.50 TAP 1.18 RCA 107.48 APO 151.82 v2 35.258

GP 78.01 2AL 88.21 ZAP. g0.2) ET$ |91.24 Z_E 80.94 ETE 292.60 ZAC 157.05 ETC 306.21 CLP 91 .12

OLA -71.70 RAL 168.63 RAO 6571.9 VEL 21.791PTH ).2) VHP 23.333 OPA 70.97 RAP 507.35 ECC 6.8182
L-I TINE INJ LAT INJ _ INJ RT A,_C INJ A21WTH |NJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2367.O1 4.49 77.81 77.15 161.64 ) 4 15 1767.0 12.08 75.66

60).49 4.50 285.71 77.16 161.64 1) 11 5 5.5 12.08 283.56

2367.01 4.49 77.81 77.15 161.64 3 4 15 1767.0 12.08 75.66

603.49 4.50 285.71 77.16 161.64 13 11 5 3.5 12.08 283.56

2367.01 4.49 77.81 77.1) 161.64 ) 4 15 /767.0 12.08 75.66

603.49 4.50 285.71 77.16 161.64 1) 11 5 3.5 12.O8 283.56

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_

.T_T 2341.) _ 3620.5 .%5 82.7 ST 1745.1 5R _0_.7 SS 1644.4

RRT -.9768 I_ r .999) RTF -.9802 CRT -.9952 CRS-I.O000 CST .9958

S(_ 4311.6 R23 -.0439 RI3 .9985 LSA 3904.9 HSA 150.7 SSA 1.8

._1 4290.8 5_2 423.1 THA 122.64 ELl 3541.9 EL2 148.4 ALF 119.43

LAUNCH OATE AUG 5 1970 FLIGHT TINE 154.60 ARRIVAL CATE JAN 6 1971

HI[LIOCENTRIC CONIC GISTANCE 421.901

RL 151.76 LAL .0{3 LOL 312.17 VL 26.952 GAL .85 AZL 113.67 HCA 187.53 ._4A 129.65 ECC .17118 INC23.6698 VZ 29.357

RP 107.48 LAP 3.02 LOP 139.08 VP 58.024 GAP .50 AZP 66.51 TAL 175.86 TAP 3.39 RCA 167.46 APO 151.85 v2 35.256

RC 83.861 GL -66.34 GP 88.81 ZAL 86.85 2AP 91.19 ETS 230.66 ?AE 9E.7! ETE 330.47 ZAC 166.32 ETC 7.35 CLP-177.01

PLANE TO(ENTRIC CONIC

C3 139.320 VHL 11.803 OLA -74.30 RAL 162.32 RA0 6570.5 VEL 16.145 PTH 2.84 VHP 14.203 0PA 66.38 RAP 275.89 ECC 3.2929

LNO4 AZNTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

17.90 1 53 23 2237.89 13.44 77.55 68.45 163.85 2 30 41 1637.9 21.12 75.59

162.10 12 42 2 5749.04 15.45 260.29 68.47 163.85 14 17 51 5149.0 21.12 258.33

17.90 1 55 2) 2237.89 13.44 77.55 68.45 163.85 2 30 41 1657.9 21.12 75.59

162.10 12 42 2 5749.04 13.45 260._9 68.47 163.85 14 17 51 5149.0 21.12 258.33

17.90 1 5) 2) 2237.89 13.44 77.55 68.45 16).85 2 30 41 1637.9 21.12 75.59

162.10 12 42 2 5749.04 15.45 260.29 68.47 163.85 14 17 51 5149.0 21.12 258.33

DIFFERENTIAL CORRECTIONS MIO-COIWeSE EXECUTION ACCURACY ORBIT 0ETERHINATION ACCURACY

TOE 6.8875 TRA 1.6271 TC5 -.0450 8AU .|088 ._T 4440.0 _ 759.8 8G3 122.8 ST 3456.2 SR 673.5 SS 1415.0

ROE-I.3698 RRA -.1969 RC3 .0373 FAU .00004 RRT -.9707 _ .9794 RTF -.9980 CRT -.9955 CRS -.9976 CST .9996

FOE-2.31)6 FRA -.4852 FC3 -.0002 BSP 14133 _ 4504.6 R2) -.0379 RI3 .9983 LSA 3794.2 HSA 71.2 SSA 2.2

8OK 7.0224 8RA 1.6393 Be3 .0584 FSP -388 5(,1 4500.9 ,%2 180.2 THA 170.55 ELI 3520.6 EL2 63.8 ALF 169.02

LAUNCH OATE AUG 5 1970 FLIGHT TINE 156.00 ARRIVAL OATE JAN 8 1971

HELIC(ENTRIC CONIC 0ISTAI_E 428.077

RL 151.76 LAL .00 LCL 312.17 VL 26.930 GAL .95 A2'I. 107.07 H(.A 190.61 .T_A 129.64 ECC .17148 INC17.0736 Vl 29.357

RP 107.49 LAP 3.10 LOP 142.33 VP _.020 GAP .88 ATP 7).20 TAL 175.39 TAP 6.00 RCA 107.41 APO 151.87 v2 35.254

RE 86.111 GL -65.02 GP 81.59 ZAL 85.43 ZAP 9).01ETS )59.01 2_E 100.27 ETE 98.00 ZAC 168.61 ETC 168.31 CLP-IlI.02

PLANETC_ENTRIC CONIC
C3 76.060 VHL 8.7210LA -74.99 RAL 168.6) RAO 6569.5 VEL 14.0_0 PTH 2.56 VHP 10.213 DPA 61.15 RAP 261.92 ECC 2.2518

LNC/-I AZNTH LNCH TINE L-I TII, IE INJ LAT INJ LONG INJ RT ASC INJ AZI, ITH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

17,10 2 16 58 211!.87 21,85 76.16 72.45 163.80 2 52 10 1511.9 29.51 74.02

162.90 13 8 52 5619.87 21.86 258.11 72.48 16)._0 14 42 32 5019.9 29.52 255.97

17.10 2 16 58 2111.87 21.85 76.16 72.45 163.BO 2 52 I0 1511.9 29.51 74.02

162.90 13 8 52 5619.87 21.86 258.11 72.48 163.80 14 42 32 5019.9 29.52 255.97

17.10 2 16 58 2111.87 21.85 76.16 72.45 16).80 2 52 10 1511.9 29.51 74.02

162.90 13 8 52 5619.87 21.86 258.11 72.48 163.80 14 42 32 5019.9 29.52 255.97

OIFFERENTIAL CORI_CT_ON5 NIO-C(X/R._ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .6154 TRA -.391) TC3 -.097) _AU ._71 SGT 108_.) _,R 4444.2 S_) 182.1 ST 502.2 SR 3783.0 SS 1610.4

ROE 5.6514 RRA .9527 RC3 .2010 FAU .01241 RRT -.19_7 RRF -.9_85 RW .1669 CRT .6764 CRS .9999 CST .6877

FOE-2.7342 FRA -.42)3 FC) -.1412 B,fdP 14404 _ 4574.8 _ .044) RI) -.9981 LSA 4125.6 MSA 368.5 SSA 2.3

8OE 5.6848 BRA 1.0299 Be3 .223) FSP -576 .SGJ 4449.8 ._2 1062.) THA 92.95 ELI 3798.4 EL2 368.4 ALF 84.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 19701

LAUNCH CA TE AUG 5 I970 FL|GHT TIM! |58.00 ARRIVAL DATE JAN 10 |97!

H[LIC_ENTRIC CONIC 0ISTANCE 434,315

RL 151.76 LAL .00 LOL 3|2.I7 VL Z6,925 GAL 1.05 AZL 103,45 HCA J93,77 SMA 129,60 ECC .17194 INC13.4475 V! 29.357

RP 107.50 LAP 3.I7 LOP ;45,58 VP _q,014 GAP l,Z7 AZP 76,93 TAL |74,94 TAP 8.7J RCA 107.32 APO I5|.89 VZ 35.25!

RE 68.372 GL -62.50 GP 75,00 7AL 83,98 ZAP 9§.58 ETS 10,17 ZAE 106,1Z ETE 109,00 ZAC 166,36 ETC 205,15 CLP-IIZ,04

PLAN[T(XENTRIC CONIC

C3 49,813 VHL 7,056 OLA -74,76 RAL 176,99 RAO 6568,6 VEL 15,083 PTH Z.39 VHP 6,091 0PA 56,29 RAP 253.26 ECC 1,8198

LNCH ATMTH LNCH TIM[ L-I TINE INJ LAT INJ LONG |NJ RT A,SC INJ A?NTH _NJ TIME PO CST TXM INJ Z LAT INJ 2 LONG

17.56 2 58 49 2008,99 26,49 74,12 80,47 16Z.60 3 32 18 1409,0 36,09 71,56

162,62 13 49 37 5516,04 26,50 Z56,34 80,50 16Z,59 15 21 35 4918,0 36,10 253.80

17.38 2 58 49 2008,99 28,49 74,12 80,47 162,60 3 32 16 1409,0 36.09 71.58

162.62 13 49 37 5518,04 26,50 256,34 80.50 162,59 15 ZI 35 4918,0 36,10 253,80
17.56 2 58 49 L:_008,99 28,49 74,12 80,47 16Z,60 3 32 18 1409,0 56,09 71.56

16Z.62 13 49 37 5518,04 28,50 256;34 80,50 162,59 15 21 35 4918,0 36,10 253.8_
OIFFER1ENTIAL CCRRIECTIONS MI0-C(_M_SlE EXECUTION ACCURACY CRBIT 0ETERMINATICN ACCURACY

TOE-I.1453 TRA -.4J02 TC3 -.3134 8AU .3683 SGT 1632.4 _ 4_07.1 5G3 255.9 ST 1004.5 5R 4018.9 $$ J919.6
213[ 4.9202 RRA ,4784 RC3 ,4556 FAU ,02406 RRT -,8349 R_qF -,9987 RTF ,8370 CRT -.9617 CR5 ].0000 CST -.9610

FOE-3.36E6 FRA -,3187 FC3 -,4181 6SP 14580 _ 4606,0 RZ3 ,0562 R13 -,9971 LSA 4557,7 MSA 269,5 SSA 3,0

80E 5,0518 8RA .630Z 8C3 ,3530 FSP -811 SGI 4525,9 5G2 855,1 THA 106,23 ELI 4153,8 ELZ 267.6 ALF 103.57

LAL_N DATE AL_ 5 1970 FLIGHT TINE lrd3.oo ARRIVAL 0ATE JAN 12 197!

HELIOCENTRIC CONIC

RL 151.76 LAL .00

RP IO7,51 LAP 3,24

RC 90.641 GL -39.60

PLANETOC.[NTRIC CONIC

C3 36,466 VHL 6,039
LNCH ATHTH LNCH TINE

16.46 3 43 31

]6J.54 )4 29 54

16.46 3 43 31

16J._4 14 29 34

J8.46 3 43 3I

]61.54 14 29 54

OIFFERIENTIAL CCRR1ECTION$

TO[-J._37J TRA -._037 TC3 -.5952 8AU .4424

R0E 4,I618 RRA .1850 RC3 .6850 FAU ,03547

FOE-3.9225 FRA -.1627 FC3 -,8421 8SP 14615

Be! 4.5492 6RA .3fl56 8C3 ,9(375 FSP -1063

0ISTANCE 440.370

L(_ 312,17 VL 26,918 GAL |,15 AZL 101,16 _ 196,96 SNA

LOP 148,63 VP 38,006 GAP 1,67 A2'P 79,31 TAL 174,47 TAP

GP 69.08 ZAL 82.51 ZAP 96.75 [TS 16.00 ZAl[ 110.94 ETE

129,55 ECC ,17256 INCIJ,1§93 Vl 29.357

11,43 RCA 107.'L_3 AP0151,91 v2 35.247

115,37 ZAC 162,_3 ETC 223,76 CLP-Jlfi.23

OLA -73.82 RAL 189.64 RAO 6568.4 VEL J2.563 PTH
L-I TINE INJ I.AT

1928.28 33.40

5441,74 33.41

1926.Z8 33.40

5441.74 33.41

1926.26 33.40

5441 .74 33.41

2,28 VHP 6,824 OPA 51,70 RAP 246,90 ECC 1,6001
IN! I._ IN! RT AS(: IN! A2_4TH IN! TINE PO (ST TIM IN! 2 LAT IN! 2 LONG

71,37 BB,59 160.50 4 15 40 1328,3 40,89 66,27

254,_ _,62 160.50 16 0 33 4841,7 40,90 251.57

71.37 88.59 160.50 4 15 40 1328,3 40.89 68.27

254.68 _.62 1_0.50 16 0 35 4841.7 40.90 25J.57

71,37 88,59 160,50 4 15 40 1326,3 40,69 6_,27

254,_ 88,62 160.50 16 0 35 4841.7 40,90 251.57

NID-COUR_E EXECUTION ACCURACY CRBtT DETERNINATION ACCURACY

5GT 2150.4 3GR 4083.3 563 336.8 ST 1770.6 SR 3953.3 SS 2J96.6

RRT -,9258 RRF -,9982 RTF ,9295 CRT -.9918 CRS 1,0000 CST -.9914

SC_ 4614,9 J_3 .0656 R|3 -,9961 LSA 4652,2 MSA 212.6 SSA 4.0

SGJ 4557,1 ._2 728,6 THA 116,73 EL1 4326,7 EL2 207,2 ALF ll4,0l

LAUNCH CATE AUG 5 1970 FLIGHT TINE 162.00 ARRIVAL 0ATE JAN 14 J97!

HELIOCENTRIC CONIC

RL 151.76 LAL .00 LOL 3|Z__17 VL

RP !07.53 LAP 3,29 LOP 152.08 VP

RE 92.9!7 GL -56,61GP 63.61ZAL

PLAN£TOCENTRIC CONIC

C3 2_.T53 VHL 5.362

LNCH ATMTH LNCH TIN_

ZO.IO 4 24 50

159.9(} 15 4 23

ZO.IO A 24 50

159,90 15 4 23

20.10 4 24 _3

!59.90 15 4 2_

OIFFER[NTIAL CORRECTIONS

TOE-2.|679 TRA -.1777 TC3 -.9293 8AU .4891

ROE 3.4588 RRA -,0110 RC3 ,8689 FAU ,04626

F02-4.2930 FRA ,0387 FC3-1,39_9 8SP 14669

BOE 4.0927 eRA .1780 8C3 1.2722 FSP -1317

DISTANCE 446,622
26,909 GAL 1,26 AZL 99,58 H(.A 200.17 SMA

37,995 GAP 2,07 AZP 81,00 TAL 173,96 TAP

60,99 ZAP 102,36 ETS 20,22 ZAE 114,98 ETE

129.49 ECC .17335 INC 9.5801 Vl 29.357

14.13 RCA 107.O5 APO 151.94 V2 35.243

120,84 ZAC 157.61 ETC 233.92 CLP-118.85

CLA -72.39 RAL |99,14 RAO 6568,2 VEL 12,253 PTH

L-Z TII_ IN! LAT

1864.84 36._0

5385.58 36,91

1664,84 36.90

5365.58 36.91

1664,84 _6._O

5365.58 _6.91

2,Z0 VHP 6,016 0PA 47.30 RAP 241,68 ECC 1,4732

IN! LCNG IN! RT AS(: IN! A_4TH IN! TIME: PO CST TIN IN! 2 LAT IN! 2 LONG

68.03 95,34 157.77 4 55 54 1264.6 44,23 64.23

_53,0! 95,36 157,76 16 34 9 4785,6 44,24 249,2!

68,03 95,34 157.77 4 55 54 1264.8 44,23 64,23

253,01 95,36 157,76 16 34 9 4785,6 44.24 249.21

68,03 95,34 157,77 4 55 54 1264.6 44,23 64,23

253,01 95,36 157.76 16 34 9 4765.6 44.24 249.21

MID-CCURSI_ EX[CUTION ACCURACY ORBIT OETERNINATION ACCURACY

5GT 2617,6 _ 3811,7 SG3 417.0 ST 2345,5 SR 3695,9 SS _385.3
RRT -,9566 RRF -.997§ RTF ,9599 CRT -,9965 CRS 1.00{30 CST -.9960

4623,9 1_3 ,0736 R13 -,9950 LSA 4981,9 MSA 176,8 SSA 5.!

5G1 4580,1 5G2 635,0 THA 124,05 ELI 4374.3 ELZ 165.6 ALF 122.36

LAUNCH OAT_"_ AUG 5 1970 FLIGHT TIN[ 164,00 ARRIVAL 0ATE JAN 16 197!

HIEL IO(ENTRI C CONIC

RL !5J ,76 LAL .00

RP 107.54 LAP 3.33

RC 95,197 GL -53.6_

PLANE TCX_ENTRZ C CONIC

C3 23.g01 VHL 4.889

LN(.H A2'NTH LNCH TJNE
22.11 5 I 13

137,89 15 32 19

22.11 5 1 13

!57,89 15 32 19

22.11 5 1 13

157,89 15 32 19

0I STANC[ 453,064

LOL 312,17 VL _6,898 GAL J,38 A/L 92,A2 H(A 203,35 5HA 129,42 ECC ,17430 INC 6,4199

LOP 135,33 VP 37,923 GAP 2,47 ATP 82,26 TAL 173,4_ TAP 16,80 RCA 106,86 APO 151,97

GP 58,49 ZAL 79,43 ZAP 106,31 ETS 23,47 Z_E 118,32 ETE 126,00 ZAC 152,97 ETC 240,05

0LA -70.65 RAL _7.20 RA0 65_.0 VI[L 12.053 PTH 2.15 VHP 5.489 OPA 43,06 RAP 237,79

_-I TINE INJ L_T INJ _ INJ RT A,T_ INJ AZNTH INJ TINE PO CST TIN INJ2 LAT
1814.16 39.29 64.27 100.49 154.65 5 31 27 1214.2 46.42

5544.75 39.30 251.33 100.51 154.65 17 1 24 4744.8 46.43

1814.16 39.29 64,27 100.49 154.65 5 31 27 1214.2 46.42

5544,75 39,30 251.33 100.3! 154,65 17 1 24 4744,8 46,43
1814.16 39.29 64.27 100.49 154.65 5 31 _7 1214.2 46.42

5344.75 39.30 251.33 100._I 154,65 17 1 _4 4744.$ 46.43

OIFFERENTIAL (,_RRECTION_
TOE-2,3574 TRA -,04_0 TC3-J .3001 8AU ,5238

ROE 2.6416 RRA -.1439 RC3 .991_5 FAU .05560

FOE-4,4546 FRA .2712 FC3-2,0246 8SP 14757

BOg 3.6821 l_A .1510 8C3 1.6393 FSP -1551

NID-C,_,_ E_ECUTION ACCURACY

SGT 3045.5 SGR 3507._ $G3 459.5

RRT -.9697RRF -.9968 R11: .9728

._ 4645.2 _3 .0801 R13 -,9939

5G1 4610,6 SG2 565,6 THA 130.84

Vl 29.357

v2 35.238

CLP-122.50

ECC 1,3934

IN! 2 LONG
59,73

246,79

59,73

246,79

59,73

246,79

ORBIT 0ETERNIN_TION ACCURAC_

5T 2763,4 SR 3333.8 SS 2460,0

CRT -.99_0 CRS 1.0000 CST -.9974

LSA 4987,7 MSA J54,9 SSA 6,2

ELl 4328,1 El.2 135,4 ALF 129,65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG § I970 FLIGHT TIME 166.00 ARRIVAL _ATE JAN IB ]97l

HELIO(ENTRIC CONIC D|STANCE 459.291

RL 151 .76 LAL .00 LOL 312.17 VL 26.885 6AL 1.52 AZL 97.53 HCA 206.60 _44 129.33 ECC .1754! INC 7.5269 V! 29.357

RP 107.56 LAP 3.36 LCP 158.58 VP 37.968 GAP 2.87 ATP 83.26 TAL !72.64 TAP 19.44 R(A 106.64 APO 152.02 VZ 35.252

RC 97.46! GL -50.75 6P 53.70 7AL 77.63 ZAP 110.38 ETS 26.00 7AE 12J.00 ETE 130.96 ZAC 146.5! ET( 244.05 CLP-!Z6.03

PLAN[TOCENTR]C CONIC
C3 20.668 VHL 4.549 OLA -68.74 RAL 114.00 RAO 6567.8 VEL 11.9J8 PTH 2.12 VHP 5.142 OPA 36.99 RAP 234.46 _CC 1.340!

LNO4 ATMTH LNCH TINE L-! TIN| ZNJ LAT IN! LONG IN! RT AS(: IN! AZHTH IN! T|NE PO C$T TIN ZNJ 2 LAT ;NJ 2 LONG

24.32 5 33 6 1772.87 40.84 60.30 J04.34 151.37 6 2 36 1172.9 47.73 55.03

155.68 15 54 40 5315.62 40.84 249.70 104.36 151.36 17 23 16 4715.6 47.73 244.42

24.32 5 33 6 1772987 40.84 60.30 104.34 151.37 6 2 38 J1'72.9 47.73 55.03

155.68 15 54 40 5315.62 40.84 249.70 104.36 151.36 17 23 16 4715.6 47.73 244.42

24.32 5 33 6 1772.87 40.84 60,30 |04.34 151.37 6 2 38 1172.9 47.73 55,03

155.68 15 54 40 5315.61 40.84 249.70 104.36 151.36 17 23 16 47!5.6 47.73 244.42

DIFFERENTIAL CCAI_[CT|ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERt4INATION ACCURACY

702-2.4197 TRA .08_J TC3-1.6_M_ 8AU .5524 _,T 5428.5 _ 3189.8 S_3 548.9 ST 3051.4 SR 2936.9 SS 2493.4

ROE 2.32_ RR4 -.2_14 RE3 1.0696 FAU .06372 RRT -.9758 RRF -.9<159 RTF .9789 CRT -.9986 CRS .9999 CST -.9978

FOE-4.4318 FR4 .5207 FC3o2.6691 8SP 14893 ._ 4682.9 RZ5 .0850 R13 -.9928 LSA 4912.5 MSA 142.3 SSA 7.4

801[ 3.3537 eRA .2509 8C3 1.9990 FSP -1750 SGI 4654.6 S_2 513.4 THA 137.12 ELI 4233.7 EL2 llZ.l ALF 136.!0

LAUNC_ OAT( AUG 5 19/O FLIGHT Trl_ 168.00 ARRIVAL DATE JAN 20 !97I

P_LIOCENTRIC C.CNI(

RL 151.76 LAL .00

RP 107.58 I._P 3.38

RC 99.767 GL -47.94

PLANE TOCENTRIC CONIC

C3 18.42IP _ 4,293
LNO4 A_4TH LNEH TINE

26.64 6 1 20

153.36 16 12 41

26.64 6 1 20

153.36 16 12 41

26.64 6 1 20

153.36 16 12 41

0 [._TANO r 465.501

LQ. 312.17 VL 26.870 GAL 1.66 AZL 96.81 H(A 209.85 S_4A 129.23 ECC .17668 IN(: 6.8147 VZ 29.357

LOP 161.83 VP 37.952 GAP 3.16 AZP 84.08 TAL 172.21 TAP 12.04 RCA 106.40 APO 152.06 V2 35.226

6P 49.27 2AL 76,17 ZAP 114.47 ETS 27.96 7A( 123.07 ETE 135.72 ZAC 144.32 ETC 246.82 CLP-129.39

0LA -66.75 RAL Z19.80 RAO 6567.? VEL 11.814 PTH Z.09 VHP 4.910 DPA 35.10 RAP 231.76 ECC 1.3033
L-| TINE IN! LAT _NJ _ |NJ RT A_K_ JNJ AZll4TH _NJ T_ME PO C$T TXM IN! 2 LAT IN! 2 LONG

1738.57 41.71 56._ 107._ 148.07 6 30 19 1138.6 48.34 50.34

5295._O 41.72 248.19 lOT.Z8 148.07 |7 40 56 4695.6 48.35 242.25

17_,57 41.71 56._ |07._ 148.07 6 _0 19 11_.6 46.34 50.34

5295.EO 41.72 248.19 10?._ 148.07 17 40 56 4695.6 48.35 242.25

1738.57 41.71 56.ZB J0?._ 148.07 6 30 19 11_8.6 48.34 50.34

5295.60 41.72 248.19 |07.18 148.07 17 40 56 4695.6 48.35 242.25

NI0-COJRS_ E_CUTION ACCURAC_ ORBIT 0ETE_IK4TION ACCURACY

SGT _767._ JKR_75.3 ,T_5 59114 ST 3235.3 ,SR 2546.5 SS 2441.7

RRT -._786 _ -°9946 RTF .9821 ERr -.9989 CRS .9998 CST -.9979

47_.4 RL_J .0_80 R13 -.9917 L$A 4786.0 NSA 135.7 6SA 8.5

SGI 47|5.? _Z 473.0 THA 142.81 ELI 4117.5 £L2 92.5 ALF 141.78

DIFIrER(NTIAL CORt_ETIONS

T0_-2.4176 TRA ._80 TC3-2.0799 64U o5783

1.8_2 RRA -.2944 RE3 1.0877 F_J .06947

F0(-4.2631 FRA_ .7_ FC3-3.1634 6SP 1_7|

_Og 3.0725 _A .3714 BE3 2.3471 FSP -Jgoz

LAUNCH DATE AUG 5 1970 FLIGHT TIN[ 170.00

HELIOCENTRIC CONIC

RL 151.76 LAL .00

RP 107.60 L4P 3.39

RC 102.053 GL -45.21

PLANETOCENTRIC CONIC

C3 16.844 VHL 4.104

LNO4 ATMTH LN_H TINIE

29.03 6 26 52
150.97 16 27 21

29.03 6 26 52

150.97 16 27-_1

29.03 6 26 52

150.97 16 27 21

DIFFERENTIAL CCRR_CTIONS
T0(-2.3736 TRA .3731 TC3-214520 6AU .E012

ROE 1.5503 RRA -.3356 RE3 1.0558 FAU .07_74
FOE-3.9848 FRA 1.0173 FC3-3.7386 B_P 151M

80E 2.8351 8RA ._019 BE3 2.61597 FSP -12_7

DISTAN(E 471.692

LOL 312.17 VL 26.854 GAL 1.82 AZL 96.23 I._CA 213.06 S_4A

LOP 165.07 VP 37._34 GAP 3o65 AZP 84.77 TAL 171.55 TAP

GP 45.18 ZAL 74.45 ZAP 118.48 ETS 29.47 ZAE 124.59 ETE

ARRIVAL _ATE JAN 22 1971

129.12 ECC .17811 INC 6.2303 Vl 29.357
24.60 RCA 106.12 APO 152.12 V_ 35.218

140.21 7AC 140.46 ETC 248.82 CLP-132.57

OLA -64.71 RAL 224.84 RAO 6567.7 V[L 11.757 PTH 2.08 VHP 4.789 DPA 31.43 RAP 229.62 ECC 1.2772

L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ AZ14TH INJ TIN[ PO EST TIM ZNJ 2 LAT INJ 2 LONG

1709.47 42.06 52.32 109.58 144.87 6 55 22 1109.5 48.42 45.81

5282.94 42.08 246.88 109.60 144.86 17 55 24 4682.9 48.43 240.36

1709.47 42.08 52.32 109.58 144.87 6 55 22 1109.5 48.42 45.81

5282.94 42.08 246._ 109.60 144.86 17 55 24 4682.9 48.43 240.36

1709.47 4_.08 52._2 10_.58 144.87 6 55 22 1109_5 48.42 45.81

5262.94 42.08 246.88 |09.60 144.86 17 55 _4 4682.9 48.43 240.36

NIO-EOJRS_ (Y_CUTICI4ACCURACY OR61T DETER14INATION ACCURACY
SGT 4064.3 S_R 2576.6 SG3 619.5 ST 3334.4 52 2189.4 SS 2338.6

RRT -.9792 /_F -.9930 RTF .9836 CRT -.9991 CRS .9996 CST -.9977

S_B 481_.2 1_3 .OgO| 213 -.9205 LSA 4622.0 NSA 134.2 SSA 9.5

,_1 4791.7 S_ 443.7 THA 147.86 ELI 3988.2 EL2 75.8 ALF 146.72

LAUNCH DATE 4UG 5 1970 FLI_T TIME 17_.00 ARRIVAL DATE JAN 24 197!

HELIOCENTRIC CONIC DISTANEE 477.863

RL 151.76 LAL .00 LOt. 312.17 VL _.837 GAL 1.99 kZt. 95.74 HEA 216.28 SMA
RP I07.63LAP 3.39 LOP 1_._ VP 37.9|4 GAP 4.04 AZP 8_.37 TAL 170.84 TAP

RE 104.339 GL -42.58 GP 41.45 ZAL 71.69 ZAP |L_.35 ETS 30.61 74_ 125.64 ETE
PLANE TC(ENTRIE EON|E

C3 15.713 VHL 3.964 0LA -62.67 RAL Z'Z9.30 RAO 6567.6 VI[L 11.709 PTH 2.06 VHP
LNCH A2MTH LNCH TIME L-I TIME IN! LAT IN! _ IN! RT ASC |NJ 4214TH IN! TIME

31.43 6 50 20 1684.37 42.03 48.49 ||1.52 141.83 7 18 24

148.57 16 39 18 5276.33 42.04 245.8| Jl|._4 141.82 JB 7 24

31.43 6 50 20 1684.37 4Z.03 48.49 |11,_ 141.83 7 18 24

148.57 16 39 28 5276.33 42.04 245.81 J11._4 141.82 IP 7 24
-31.43 6 50 213 1684.37 42.03 48.49 |11.52 141.83 7 18 24
148.57 16 39 28 5276.33 42.04 245.8J 11|._4 141.82 18 7 24

DIFFERENTIAL CORRECT|ONS M|O-(._UR_ E_ECUTION ACCURACY

TOE-2.3076 TR4 .5182 T23-_.8(_2 8.4_1 .6_ SGT 4329.6 Sr,,R 2303.5 ,S_3 631,1

ROE 1.2771 RRA -.3579 RE3 1.0001FAU .07448 RRT -.9788 RRF -.9909 RIT" .9845

FOE-3.6503 FRA 1.2341 FC3-4.1034 8SP 15475 8(,6 4904.3_R_3 .0888 R13 -.9895

BOE 2.6376 _A .629_ _3 2.9810 FSP -2044 SGI 4886.4 SG2 418.5 THA 152.27

129.00 ECC .17970 INC 5.7392 Vl 29.357

27.12 RCA 105._2 APO 152.19 V2 35.211

144o39 2AC 136.95 ETC 250.30 ELP-135.55

4.725 OPA 27.99 RAP 227.97 ECC 1.2586

PO C$T T_M _NJ 2 LAT IN! 2 LONG

1084.4 48.10 41.51

4676.3 48.10 238.83

1084.4 48.10 41.51

4676.3 48.10 238.83

1084.4 _8.10 41.51
4676.3 48.10 238.83

ORBIT OETERNINATION ACCURACY

ST 3372.1 52 1876.8 SS 2206.1

CRT -.9993 CRS .9993 CST -.9974

LSA 4443.2 NSA 134.6 SSA 10.5

ELI 3858.8 EL2 59.3 ALF 150.91
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH DATE AUG 5 1970 FLIGHT TINE 174.00 ARRIVAL DATE JAN 26 1971

H£LIO(ENTRI( CONIC

RL 151.76 LAL .0(3

RP 107.65 LAP 3.38

RC 106.624 GL -40.03

PLANEIOCENTRIC CONIC

C3 14,915 VHL 3.86_

LNCH AZHTH LNCH TIME

33.85 7 12 15

146.15 16 49 36

33.85 7 I2 15

146.15 I6 49

33.85 7 12 15

146.15 16 49 _k5

DIFFERENTIAL CORRECTIONS

TDE-Z.226Z TRA .6684 TC3-3.JZB5 BAU .6503

ROE 1.0607 RRA -.3701RC3 .9212 FAU .07444

FDE-3.2839 FRA 1,4272 FC3-4.3ZIO BSP 15781

BDE 2.4660 8RA .7640 BC3 3.2613 FSP -2060

CISTAN(E 484.012

LOt. 312.17 VL 26.818 GAL E.18 AZL 95.32 HCA 219.51 S_4A 128.88 ECC .18146 INC 5.3184 Vl 29.357

LOP 171.56 VP 37.893 GAP 4.43 AZP 85°89 TAL 170.10 TAP 29.61 RCA 105.49 APO 152,26 V2 35.202

GP 38.07 7AL 70.87 ZAP 126.02 ET5 31.48 ZAE 126.29 ETE 148.20 ZAC 133.79 ETC 251.45 CLP-138.34

0LA --60.64 RAL 233.31 RAG 6567.6 VEL 11.675 PTH 2.05 VHP 4,713 0PA 24.77 RAP 226.74 ECC 1.2455

L-I TINE INJ LAT INJ LONG INJ RT A,_ INJ AZNTH |NJ TII4_ PO CST TIN INJ 2 LAT INJ 2 LONG
1662.35 41.66 44.83 113.26 138.98 7 39 57 1062.4 47.45 37.48

5274,90 41.67 245.02 113.28 138.97 18 17 31 4674.9 47.46 237_67

1662.35 41.66 44.83 113.26 138.98 7 39 57 1062.4 47.4_ 3T.48

5274.90 41.67 245.02 113.28 138.97 IB 17 31 4674.9 47.46 237.67

1662.35 4! .66 44.83 113.26 138.98 7 39 57 1062.4 47.45 37.48

5274.90 41.67 243.0'4 113.26 138.97 18 17 31 4674.9 47.46 257.67

NIO-COJ_._E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

,_,T 4564.9 _ 20_.3 SG3 632.1 ST 335B.8 SR 1609.2 SS 2053.1

RRT -.9772 RRF -.988ORTF .9848 CRT -.9996 CRS .9987 CST -.9969
._ _I007.5 I_3 .0855 R13 -.9B85 LSA 4250.6 MSA 137.4 SSA 11.4

SGI 4991.5 SGZ 399.7 THA 156.06 ELI 3724.2 EL2 43.3 ALF I54.41

LAUNCH DATE AUG 5 1970 FLIC_T TINE 176.00 ARRIVAL DATE JAN 26 1971

H[LIC_ENTRIC CONIC O|STM_.E 490.139

RL 151.76 LAL ./30 LQ- 312.17 VL 26.798 GAL 2.37 42_. 94.95 _ 2LP'Z.74 S/4A 128.74 EC£..16339 IN(: 4.9517 Vl 29.357
RP 107.68 LAP 3.36 LOP 174.80 VP 37.671 _XP 4.82 AZP _.36 TAL 169.32 TAP 32,05 RCA 105.13 APO 152.35 V2 35.193

RC 108.906 GL -37.56 GP 35.03 ZAL 69.O'Z ZAP 129.49 [TS 32.|4 ZAE 126.63 ETE 151.62 ZAC 130.98 ETC 252.33 C_P-140.95
PLANET(XENTRZC CONIC

C3 14.372 VHL 3.791 0LA -58.62 RAL 2_._ RiO 6S67.6 VEL

LNCH A2'NTH LNCH TIE L-I TIlE INJ I.AT

36.26 7 32 59 1642.71 41.04
143.74 16 58 6 5276.04 41.05

36.26 7 32 59 1642.7I 41.04

143.74 16 58 6 3278.04 41 .05
36.26 7 32 59 1642.71 41.04

143.74 16 58 6 5278.04 41.05

DIFFERENTIAL CCRRI[CT|ON$

TDE-2.I 354 TRA .B_6 TC3-3.4099 BAU .6744

ROE .8909 RRA -.3745 RC3 .8315 FAU .07314

FDE-E.9125 FRA 1.5914 FC3-4o406I BSP 16125
BDE 2.3137 BRA .9038 BC3 3.5098 FSP -2046

11.651PTH 2.Off VHP 4.741 0PA 21.78 RAP 225.90 ECC 1.2365
ZNJ L,_ INJ RT A_ |NJ A2_4TH INJ TJNE PO CST TIM |NJ 2 LAT INJ 2 LONG

41.35 114.90 136.35 B 0 22 1042.7 46.56 33.74

244.31 114.9"Z 136.34 18 26 4 4676.0 46.57 236.90

41.35 114.gO 136.35 B 0 22 1042.7 46.56 33.74
244.51 |14,_Y'Z 136.34 18 26 4 4678.0 46.57 236.90

41.35 114,90 136.35 8 0 22 1042.7 46.56 33.74

244.51 |14.92 136,34 18 26 4 4678.0 46.57 236.90

NI0-CCURSI[ EXECUTION ACCURACY ORBIT OETERI4INATIONACCURACY.

,_T 4775.1 ._R 1841.8 ,_3 622.3 ST 3306.7 SR 1385.5 SS 1890.8

RRT -.9746 RRF -.9_4! RTF .9849 CRT -.9998 CR5 .9977 CST -.9963

S_ 5118.0 R23 .0800 R|3 -.9876 LSA 4050.8 NSA 142.1 SSA 12.3
,_1 5103.4 ,_2 366.0 THA 159.27 ELI 3585.2 EL2 27.6 ALF 157.27

LAUNCH CA TE AUG 5 1970 FLIGHT Till[ 178.00 _RRIVAL CAT[ J4N 30 1971

HELIOCENTRIC CONIC

RL 151.76 LAL .00

RP '107.71 LAP 3.32

RC 111.186 GL -35.1B

PLANETC_.ENTRIC CONIC

C3 14.033 VHL 3,746

LNCH 4_NTH LNCH TIM_

36.66 7 52 52

141.34 17 5 13

38.66 7 52 52

141.34 17 5 13

36.66 7 52 52

141.34 17 5 13

DISTANCE 496.242
LOt. 312.17 VL 26.777 G4L 2.59 ATL 94.63 H(A 225.97 _44

LOP 178.04 VP 37.847 GAP 5.L_ AZP 66.78 TAL 168.50 TAP

GP 32.30 ZAL 67.13 ZAP 132.73 ETS 32.66 ZAE 126.72 ETE

128.60 ECC .16549 INC 4.6273 Vl 29.357

34.47 RCA 104.75 APO 152.46 V2 35.184

154.65 ZAC 128.49 ETC 253.04 CLP-143.40

CLA -56,64 RAL 240,36 RAD 6567.6 VEL 11.637 PTH 2.04 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIM_

1624.87 40.21 38.O6 116.52 133.93 P 19 57

5285.35 40.22 244.32 I16.54 133.92 18 33 18

1624.87 40.21 38.06 I16.52 133.93 8 19 57

5285.35 40.22 244.32 I16.54 133.92 IB 33 16

1624.87 40.21 _.06 116.52 133.93 8 19 57

5265.35 40.22 244.32 116.54 133.92 IB 33 18

4.602 OPA

126.46 ECC

36.84 RCA

157.31 7AC

OIFFER_NTIAL CORRECTIONS NIO-COUR_E EXECUTION ACCURACY

TDE-2.0435 TRA .9760 TC3-3.6618 BAU .7011 ,%T 4966.2 S_ 1653.5 ,SG3 (_35.4

ROE .7607 RRA -.3717 RC3 .7454 FAU .07139 RRT -.971! _ -.9791 RTF .9651

FOE-2.56_O FRA 1.7183 FC3-4.4042 BSP 16623 SC_ 5234.2 _3 .0713 RI3 -.9670

BOE 2.1605 BRA 1.0444 8C3 3.7369 FSP -Z02B S_I 52_0.8 EK,2 375.4 THA 161.99

LAUNCH OATE AUG 5 1970 FLIC, PIT TINE 180.00

HELIOCENTRIC CONIC 01STANCE 502.323

RL 151.76 LAL .00 LQ. 312.17 VL 26.755 GAL 2.82 AZL 94.34 HCA 229.19 SNA

RP 107.74 LAP 3.28 LOP 181,28 VP 37.822 GAP 5.59 A2'P 87,16 TAL 167.65 TAP

RE 113.462 GL -32.87 GP 29.86 ZAL 65.21 ZAP 135.75 ETS 33.08 ZAE 126.65 ETE
PLANE TOCENTRIC CONIC

C3 13.B65 VHL 3.724 0LA -54.68 RAL 243.51 RAG 6567.5 VEL ll.650 PTH 2.04 VHP 4.889 OPA
LNO'I AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_ JNJ A2'NTH INJ TINE

41.06 B 12 5 1608.35 39.22 34.95 118.16 131.73 B 38 54

138.94 17 11 8 5296.53 39.23 244.43 118.17 131.72 18 39 24

41.06 B 12 5 1_08.35 39.22 34.95 118.16 131.73 8 3B 54

138.94 17 11 B 5296.53 39.23 244,43 JIB.J7 131.72 18 39 24

41.06 8 12 5 1608.35 39.22 34.95 118.16 131.73 B 38 54

138.94 17 11 8 5296.53 39.23 244.43 JIB.J7 131.72 18 39 24

DIFFERENTIAL CCR_CTIONS HJ0-COURSI[ EXECUTION ACCURACY

TOE-1.9384 TRA 1.1452 TC3-3.839I BAU .7217 SGT §134.J SGR 1490.6 SG3 583.6

ROE ,6552 RRA -.3707 RE3 .6472 FAU .06804 RRT -.96§9 _ -.9727 RTF .9645

FOE-2.2156 FRA 1.6404 FC3-4.2487 BSP 16882 _ 5346.1R_3 .0648 RI3 -.9860

_OE _.0462 BRA 1.'3037 BC3 3.8933 FSP -1955 S_1 5333._ S_2 371 .B THA 164.26

19.02 RAP 225.40 ECC 1.2309

PC) CST TIN INJ 2 LAT INJ 2 LONG

1024.9 45.4_ 30.26

4685.3 45.49 236.51

1024.9 45.4_ _0.26

46B5.3 45.49 136.51

1024.9 45.48 _0.26

4685.3 45.49 236.51
CR_IT DETERNINATION ACCURACY

ST 3230.9 SR 1204.2 SS 1732.2

CRT -.9999 CRS .9959 CST -.9954
LSA 3855.B HSA 147.1 SSA 13.0

ELI 3448.0 EL2 14.5 ALF 159.56

ARRIVAL DATE FEB 1 197)

.16776 IN(: 4.3366 vJ 29.357

I04.34 APO 152.58 V2 35.174

126.31ETC 253.64 CLP-145.69

16.45 RAP 225.20 ECC 1.2282
PO CST TIH INJ 2 LAT INJ 2 LONG

1006.4 44.26 27.03

4696,5 44.27 236.50

I008.4 44.26 27.03

4696.5 44.27 236.50

1008.4 44.26 27.03

4696,5 44.27 236.50

ORBIT OETERNINATION ACCURAC_

_T 3120.9 SR 1050.9 SS 1568.5
CRT -.9998 CRS .9926 CST -.9940

LSA 3644.J HSA 157.0 SSA 13.7

EL1 3293.0 EL2 16.1ALF 161,39

B50



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5, 1970)

LAUNCH CATE AUG 5 1970

HELICEENTRIC CONIC

RL 151.76 LAL .DO

RP JD7.77 LAP 3.Z]

RC 115.736 GL -30.63
PLAN[TOCENTRIC CONIC

C3 |3.847 VHL 3.72|

LNCJ-I ATMTH LNCH TIME
43.44 B 30 47

136.56 17 15 58

43.44 B 30 47
136.56 17 15 58

4].44 8 30 47

136.56 17 15 58

FLIGHT TIME IH2.00 ARRIVAL OATE FEB 3 1971

OISTANCE 508.379

LOL 312.17 VL 26.732 GAL 3.06 AZL 94.07 PICA 232.42 SHA I28.30 ECC .|9023 INC 4.0731 vJ 29.357

LOP 184.52 VP 37.796 GAP 5.98 AZP 87.5I TAL 166.77 TAP 39.19 RCA 103.90 APO 152.71 VZ 35.164

GP 27.68 ?AL 63.27 ZAP |38¢57 ETS 33.45 ZAE 126.44 ETE 159.63 ZAC 124.40 ETC 254.15 CLP-147.84

CLA -52.75 RAL 246.4_ RAO 6567.5 VEL I1.629 PTH 2.04 VHP 4.998 0PA |4.08 RAP 225.25 ECC 1.2279

L-I TIME INJ LAT |NJ LONG INJ RT AS( |NJ AZHTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1593.02 38.10 32.01 119.84 129.72 8 57 L"O 993.0 42.92 24.02

5311.34 38.11 244.83 I19.86. 129.71 18 44 29 4711.3 42.93 236,84

1593.02 _.I0 3Z.OI 119.84 129.72 8 57 ZO 993.0 42.92 24.02

5311.34 38.11 244.83 119.86 129.71 18 44 29 4711.3 42.93 236.84

I593.02 38.10 32.01 119.64 129.72 8 57 20 993.0 42.92 24.02

5311.34 38.11 244.83 ||9.66 129.71 IB 44 29 4711.3 42.93 236.84

LAUNCH 0ATE ,AUG 5 1970

OIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY CRBIT 0ETERIAINATION ACCURACY

TOE-1.8338 TRA 1.3174 TC3-3.9740 BAU .7429 ,f_T 5286.8 5GR 1351.3 S(;3 558.7 5T 2998.6 .SR 928.3 SS I416.8

ROE .5748 RRA -.3668 RC3 .§574 FAU .06447 RRT -.9592 _ -.9648 RTF .9840 CRT -.9992 CR$ .9870 CST -.9922

FOE-1.90223 FRA 1.9355 FC3-4.0305 8SP 17224 SC_ 5456.8 823 .0573 RI3 -.9851 LSA 3439,8 MSA I68.2 SSA 14,2

8OE 1.9218 6RA 1.3675 BC3 4.0129 FSP -1882 SGI 5444.2 ,%2 370.9 THA 166,16 ELl 3138.8 EL2 34.8 ALF 162.81

FLIGHT TINE IB4.OO ARRIVAL 0ATE

HELIEX_ENTRIC CONIC DISTANCE 5|4.408

RL I51.76 LAL .00 LCI.. 312.17 VL 26.708 GAL 3.32 A2'I.. 93.83 PICA 235.64 ,T_4A 128,J5 ECC .I9289 IN(: 3.8316 VI 29.357
RP IO7.80 LAP 3.16 LOP 187.75 VP 37.769 GAP 6.37 AZ'P 87.84 TAL 165.86 TAP 41.50 RCA 103.43 APO 152.86 V2 35.153

RC 118.005 GL -28.48 GP 25.73 ?AL 61.33 ZAP 141.18 ETS 33.80 ZAE 126.I6 ETE 161.64 ZAC 122.73 ETC 254.59 CLP-149.87

PLAMETO(ENTRIC CONIC

C3 J3.965-VHL 3.737 DLA -50.86 RAL 249.23 RA0 6567.5 VEL J1.634 PTH 2.04 VHP 5.I26 DPA II.87 RAP 225.54 ECC 1.2298
LNCH AZHTH LNCH TIME L-I TZl,4E INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

45.8J ffi 49 7 1578.3I 36.88 29.L:_Z 121.59 I27.90 9 15 26 978.3 41.5! 21.21

134.19 17 19 45 5329.76 36.89 245.55 121.60 127.89 18 48 35 4729.8 41.51 237.53

45.81 8 49 7 1578.31 36.88 29.L:_Z 121.59 127.90 9 15 26 978.3 41.51 21.21

I34.I9 17 19 45 5329.76 36.89 245.55 121.60 127.89 I8 48 35 472'9.8 41.5I 237.55

45.81 8 49 7 1578.31 36.88 29.22 J2I.fl9 I27.90 9 15 26 978.3 4I.fil 21.21

134,19 17 19 45 5329.76 36.89 245.55 121.W J27.89 18 48 35 4729.8 41.5I 237.53

OIFFERI[NTIAL CORI_CTIONS MIO-C(_JRSI[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY
T0[-1.7285 TRA 1.4956 TC3-4.0633 BAU .7638 ,_T 5426.2 _ 1233.2 5G3 532.4 ST 2867.0 SR 830.2 55 1277.9

ROE .5133 RRA -.3623 RC3 .4766 FAU .06075 RRT -.9511 RRF -.9551 RTF .9835 CRT -.9976 CR5 .9780 CST -.9898

F02-!.6203 FRA 2.O116 FC3-3.7663 BSP I7577 SC_ 5564.6 R_3 .0495 R13 -.9843 LSA 3241.7 MSA 181.4 5SA 14.6

8OE 1.8031 8RA 1.5389 8C3 4.0911FSP -IB05 SGI 5552.1 ,%2 372.2 THA I67.75 ELI 2984.2 EL2 55.1 ALF 163.88

FEB 5 1971

LAUNCH 0ATE AUG 5 1970 FLIGHT TIME 186.[30 ARRIVAL CATE FEB 7 1971

HELIOCENTRIC CONIC 0ISTANC[ 520.411

RL 151.76 LAL .DO LOL 312.17 VL 26.683 GAL 3.59 AZL 93.61HCA 238.86 $NA 127.98 ECC .19575 INC 3.6081 VJ 29.357

RP IO7.84 LAP 3.09 LOP 190.98 VP 37.741 GAP 6.77 AZP 88.13 TAL 164.92 TAP 43.78 RE4 102.93 APO 153.04 VZ 35.141

RE 120.271 GL -26.40 GP 23.99 ?AL 59.39 ZAP 143.61ETS 34.I5 ?AE I25.82 ETE 163.38 ZAC 121.29 ETC 254.99 CLP-151.78

PLANETOCENTRIC CONIC
C3 14.210 VHL 3.770 0LA -49.01RAL 251,85 RA0 6567.6 VEL 11.645 PTH 2.04 VHP 5.270 0PA 9.82 RAP 226.04 ECC 1.2339

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASE INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

48.16 9 7 10 1564,14 35.58 26.57 123.40 I26.25 9 33 14 964.1 40.03 18.56

131.84 17 22 36 5351.61 35.60 246.55 123.41 I26.23 I8 51 48 4751.6 40.04 238.54
48.16 9 7 IO 1564.I4 35.58 26.57 123.4B 126.25 9 33 14 964.1 40.03 I8.56

131.84 17 22 36 5351.61 35.60 246.55 123.41 126.23 18 51 48 4751.6 40.04 238.54
48.16 9 7 10 I564.14 35.58 26.57 123,40 126.25 9 33 14 964.I 40.03 18.56

_31.84 17 22 36 5351.6I 35.60 246.55 123.41 126.23 18 51 48 4751.6 40.04 238.54

OIFFERENTIAL CORRECTIONS MI0-C..CURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE-1.6222 TRA 1.6808 TC3-4.I046 BAU .7836 SGT 5552.1SGR 1133.0 SG3 505.4 ST 2730.I SR 7_I.7 55 II52.9

ROE .4666 RRA -.3579 RC3 .4042 FAU .05691 RRT -.9414 RRF -.9437 RTF .9829 CRT -.9942 CRS .9641 CST -.9868

FOE-1.3691 FRA 2.O722 FC3-3.4672 BSP 179_ SC_ 5666,6 823 .0421 RI3 -.9835 LSA 3051,0 MSA 196.6 SSA 14.9

_)E 1.6880 BRA 1.7185 BC3 4.1244 FSP -1724 SGI 5654.1SG2 375.3 THA 169.08 ELI 2830.6 EL2 77.7 ALF 164.68

LAUNCH OATE AUG 5 1970 FLIGHT TIME 188.00 ARRIVAL OATE FEB 9 1971

HELI(XENTRIC CONIC

RL 151.76 LAL .00 LCL 312.17 VL 26.658 GAL

RP 107.87 LAP 3.00 LOP 194.21 VP 37.713 GAP

0ISTANCE 526.385

3.89 A2'1. 93.40 _ 242.08 S_A 127.82 ECC

7,17 A2'P 88.41 TAL I63.95 TAP 46.04 RCA

RC 122.531 GL -24.40 GP 22.44 ZAL 57.46 ZAP 14_._ ETS 34.53 ?AE 125.45 ETE I64.88 ZAC

PLANIETC(ENTRIC CONIC
C3 14.580 _ 3.818 OLA -47.21RAL 254.33 RAO 6567.6 V_L 11.660 PTH 2.05 VHP 5.428 0PA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TINE

50.51 9 25 3 1550.1_ 34.23 24.O2 125.28 124.75 9 50 53

129.49 17 24 _ 5376.99 34.24 247.86 125.29 J24.74 I8 54 5

50.5I 9 25 3 1550.15 34.23 24.02 125,28 124.75 9 50 53

129.49 17 24 2_ 5376.99 34.24 247.86 125.29 124.74 18 54 5

50.51 9 25 3 1550.15 34.23 24.02 125.28 124.75 9 50 53

129.49 17 24 28 5376.99 34.24 247.86 125,29 124.74 18 54 5

OIFFERENTI4L CCR1R_CTIONS MIO-C_._ EXECUTION ACCURACY

TOE-l.5|50 TRA 1.8747 TC3-4.0_ BAU .8019 SGT _667.1 SGR 1048.7 ,_G3 478.7

ROE .4315 RRA -.3545 RE3 .3402 FAU .05501 RRT -.9_0| RRF -.9506 RTF .9822

FOE-1.1461 FRA 2.1219 FC3-3.1478 BSP 18254 ,_ 5763.4 R'Z3 .0354 RI3 -.9827

8OE 1.5753 ELqA 1.9079 BC3 4.1139 FSP -1643 SGI 5750.8 SG2 379.7 THA 170.I9

.19883 INC 3.3994 V| 29.357

102.40 APO 153.23 v2 35.130

IZO.O3 ETC 255.36 CLP-153.59

7.91 RAP 226.71 ECC 1.2400
PO CST TIM INJ 2 LAT INJ 2 LONG

950.2 38,51 16.04

4777.0 38.52 239.87

950.2 38.5I 16.04

4777.0 38.52 239.87

950.2 38.51 16.04

4777.0 38,52 239.87

ORBIT DETERMINATION ACCURACY

ST 2592.2 SR 688.8 $S 1042.4

CRT -.9882 CRS .9454 CST -.9829

LSA 2869.6 MSA 214.I SSA 15.1

EL1 2680.3 EL2 102.3 ALF 165.27

B51



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH CAT[ AUG 5 1970 FLIGHT TIN[ 180.00

PIIELIC_ENTRIC CONIC 0ZSTANC[ 532.3_')

RL 151.76 L4L .DO LC_. 31Z.17 VL 26.632 GAL 4,20 A_L 93.20 I'KA 24§.30 5MA 117.65 [CC

RP 107.91 L4P Z.91 LOP 197.44 VP 37.683 GAP 7._7 AZP 88.66 TAL 162.97 TAP 48.27 RCA

RC 124.786 GL -Z2.47 GP 21.05 7AL 55.35 ZAP 147.99 [TS 34.97 ZAE 125.06 ETE 166.18 ZAC
PLAN[TOCENTRIC CONIC

C3 15.075 VHL 3.883 DLA -45.45 RAL 236.68 RA0 6567.6 VEL 11.682 PTH 2.05 VHP 5.601 0PA

LNCH AZNTH LN(H TZM[ L-I TINE JNJ LAT INJ LONG INJ RT AS( |NJ AZNTH INJ T|N[
52.83 9 42 50 1536.17 32.83 21.57 127.13 123.39 10 8 26

127.17 17 23 Z4 5405.85 32.84 249.45 127.23 123.38 18 55 30

52.83 9 42 50 1536.17 32.83 21.57 ]27.23 123.39 10 8 26

127.J7 17 25 24 5403.83 32.84 249.45 127.23 123.38 18 55 30

52.83 9 42 50 1536.17 32.83 21.57 127.23 123.39 I0 8 26

127.17 17 25 Z4 5403.85 32.84 249.45 J27.23 123.38 18 55 30

OIFFERI[NTIAL CORI_CTIONS N|0-CCURSIE EXIECUTION ACCUR4CY

TCE-I.407§ TRA 2.0765 TC3-4.0344 8AU .8191 ,_T 5771.1 ,_R 977.7 SG3 452.6

RCE .4057 RRA -.]520 RC3 .2851 FAU .04918 RRT -,9172 RRF -,9160 RTF .9815

FOE -.9499 FRA 2.1614 FC3-2.8246 8SP 18570 ,_ 5853.3 R23 .0293 R13 -.9819

8oE J .4649 BRA 2.1061 6C3 4.0644 FSP -1562 5G1 5840.7 ,_2 _4.8 THA 171 .I 3

LAUNCH CArE AUG 5 1970 FLIGHT TINE 192.00

P'_LIOCENTRIC O31NIC

RL 151.76 LAL .DO

RP 107.95 LAP 2.81

RC 127.036 GL -20.63

PLANETOCKNTRIC CON|C

C3 15.697 VHt. 3.962
LNO4 ATNTH LNCH TIME

55.15 10 O 36

124.85 17 25 24

55.15 10 0 36

124.85 17 25 Z4

55.15 10 0 36

124.85 17 25 24

OIYFERENTIAL CCRRIECTIONS

TOE-1.3075 TRA 2.2793

ROE .38gO RR4 -.3494

FOE -.7876 FRA 2.1843

BOE 1.3642 _A 2.3061

4RRIVAL CATE FEB 11 1971

.20214 INC 3.2030 Vl .29.357
101.84 APO 153.45 v2 35.118

118.95 ETC 255.71 CLP-155.31

6.13 RAP 227.55 ECC 1.2481

PO CST TIM INJ 2 LAT INJ 2 LONG

936.2 36.96 13.62

4805.9 36.97 241.50

936.2 36.96 13.62

4805.9 36.97 241.50

936.2 36.96 13.62

4805.9 36.9_ 241.50

ORBIT 0ETERNINATION ACCURACY

ST 2457.7 SR 638.7 SS 947.0

CRT -.9782 CRS .9143 CST o.9783

LSA 2700.0 NSA 233.5 SSA 15.2

ELI 2536.1 EL2 128.6 ALF 165.70

ARRIVAL CATE FEB 13 1971

0ISTANCE 538.242

LOL 312.17 VL 215.606 GAL 4.53 A2L 93.02 M(A 248.52 5NA 127.47 ECC .20570 INC 3.0166 Vl 29.357
LOP _0.66 VP 37.65_ GAP 7.99 AZP 88,89 TAL 161.96 TAP 50.47 RCA 101.25 APO 153.70 v2 35.105

GP 19.81ZAL 53.66 ZAP 149.96ETS 3_.47 Z_E 124.68ETE 167.30 7AC 118.02 ETC 256.05 CLP-156.95

0LA -43.74 RAL 238._ RAO 6567.6 VEL 11.708 PTH 2.06 VHP 5.786 0PA 4.45 RAP 228.53 ECC 1.2583
L-I TINE INJ LAT |NJ L_ INJ RT AS<: INJ A2HTH INJ TIME PO CSP TIM INJ 2 L4T INJ 2 LONG

1521.98 31.41 19.19 129.24 122.17 I0 25 58 9_2.0 35.40 11.30

5438.25 31.42 231.33 129.2S 122.13 18 56 2 4838.3 35.41 243.44

1521.98 31.41 19.19 129.24 122.17 10 25 58 922.0 35.40 11.30

3438.23 31.42 251.33 129.25 122.15 18 56 2 4838.3 35.41 243.44

1521.98 31.41 19.19 129.24 122.17 10 25 58 922,0 35.40 11.30

5438.25 31.42 251.33 129.23 122.15 18 56 2 4838.3 35.41 243.44
NI0-COI.IR._E'£X_CUT_ClN ACCURACY CRBIT DETERMINATION ACCURACY

TC3-3.9923 BAU .8393 SGT 5865.4 _ 917.8 5(;3 427.2 ST 2336.3 5R 600.4 SS 869.0

RC3 .2426 FAU .04592 RRT -.gO33 RRF -.gO00 RTF .9812 CRT -.9634 CRS .8779 CST -.9739

FC3-2.5327 85P 19064 _ 5936.8 f_3 .0229 RI3 -.9815 LSA 2551.4 NSA 252.4 5SA 15.2

8C3 3.9996 FSP -1503 SGI 5923.9 SG2 390.0 THA 171.92 ELl 2407.1 EL2 156.2 ALF 166.03

LAUNCH OATE AUG 5 1970

HELICKENTRIC CONIC

RL 151.76 LAL ,00

RP 107.99 L4P Z.7O

RC 129.278 GL -18.86
PLANE TOCENTRIC CONIC

C3 16.453 VHL 4.056

LNCH ATMTH LNCH TII4E

57.46 10 18 27

122.54 17 24 24

57.46 10 18 E7

122,54 17 24 24

57.46 lO 18 27

122.54 17 24 24

FLIGHT TIME 194.00 ARRIVAL CATE FEB 15 1971

CISTANCE 544.122

L_. 312.17 VL 26.579 GAL 4.88 AZL 92.84 HCA 251.73 5NA

LOP _D3.88 VP 37.622 GAP 8.41 AZP 89.11 TAL 160.93 TAP

GP 18.70 ZAL 51.81 ZAP 151.81ETS 36.05 ZAE 124.30 KTE

127.30 ECC .20952 INC 2.8384 VI 29.357

52.66 RCA 100.63 APO 153.97 v2 35.093

168,27 ZAC 117.21ETC 256.39 CLP-158.51

OLA -42.09 RAL 261.01 RA0 6567.7 VEL 11.740 PTH 2.07 VHP

L-I TIME INJ LAT INJ LONG INJ RT A._ INJ A2NTH INJ TIME

1507.27 29.97 16.85 131.32 121.05 IO 43 34

5474.37 29.98 253.51 131.33 121.04 18 55 39

1507.27 29.97 16.85 131.32 121.05 10 43 34

5474.37 29.98 233.51 131.33 121.04 18 55 39

1507.27 29.97 16.85 131.32 121.05 10 43 34

5474.37 29.98 253.51 131.33 121.04 18 55 39

OIFFERENTI4L CORR1ECTIONS NI0-CCURS_ [X[CUTION ACCURACY

TOE-!.1926 TRA 2.5071 TC3-3.8609 8AU .8504 ,_T 5951.3 _ 867.6 SG3 403.6

ROE .3750 RRA -.3509 RC3 .1993 FAU .04194 RRT -.8_1 RRF -.8832 RTF .9BOE

FOE -.6283 FRA 2.2184 FC3-2.2067 8SP 19185 _ 6014,2 R_3 .0192 RI3 -.9804

8OE 1.2502 8RA 2.5315 8C3 3.8660 FSP o1409 S(,1 6001.2 SG2 395.5 THA 172.59

LAUNCH OATE AUG 5 1970 FLIGHT TINE 196.00

HELIC_CENTRIC CONIC DISTANCE 549.965

RL 151.76 LAL .00 LOL 312.17 VL _.551 GAL 5.25 AZL 92.67 H_ 254.94 SMA 127.12 £CC .21362

RP 108.03 LAP 2.58 LOP207.10 VP 37.591 GAP 8.84 A2'P 89.3J TAL 159.88 TAP 54.83 RCA 99.97

RE 131.513 GL -17,18 GP 17.69 ZAL 50.01 ZAP 153.54 ETS 36.74 ZAE 123.92 ETE 169.12 ZAC 116.52
PLANET(_ENTRIC CONIC

C3 17.352 VHL 4.166 OLA -40.49 RAL 263.02 RAO 6367.7 VEL 11.779 PTH 2.08 VHP 6.194 0PA I .41

LNCJ4 A2'NTH LNCH TINE L-I TINE INJ L_T INJ LONG INJ RT A,_ INJ A2_4TH INJ TIME PO CST TIM

59.76 10 36 _ 1491.79 28.53 14.34 133.46 120.04 11 1 20 891.8

120.24 17 22 23 5514.31 28.54 255.g_ 133.46 120.03 18 54 18 4914.3

59.76 10 36 28 1491.79 28,53 14.54 133.46 120.04 11 1 20 891.8

120.24 17 22 23 5314.31 28.54 255._ 133.46 120.03 18 54 18 4914.3

59.76 10 36 L_ 1491.79 28.33 14.54 133.46 1_.04 11 1 20 891.8

120.24 17 _ 23 5514.31 _B.54 255.98 133.46 120.03 18 54 18 4914.3
DIFFERENTIAL CCRR1ECTIONS MI0-O_IJR,_E [YJECUTIC_I ACCURACY

TOE-1.0824 TRA 2.7396 TC3-_.7148 BAU .8626 SGT _O28.4 _ 825.1 5G3 381.0

ROE .3668 RRA -.3528 RC3 .1635 FAU ,03840 RRT -.8724 RRF °.8658 RTF .9795
FOE -.4947 FRA 2.2417 FC3-1.9157 8SP 19413 $6_ 6084.6 R_3 .0154 R13 -.9796

BOE 1.1429 _RA 2.7622 8C3 3.7183 FSP -1332 SGJ 6071.5 ._.,2 400.4 THA 173.16

5.984 BPA 2.88 RAP 229.64 ECC 1.2708

PO CST TIM INJ 2 LAT INJ 2 LONG

907.3 33.84 9.02

4874.4 33.85 245.67

907.3 33.84 9.02

4874.4 33.85 245.67

907.3 33.84 9.02

4874,4 33.85 245.67

ORBIT DETERMINATION ACCURACY

ST 2212.7 SR 566.3 SS BO0.l

CRT -.9413 ORS .8262 CST -.9676

LSA 2404.2 MSA 276.7 SSA 15.2

ELI 2276.5 EL2 185.8 ALF 166.36

ARRIVAL 0ATE FEB 17 1971

IN(: 2,6668 Vl 29.357

APO 154.28 V2 _5.080

ETC 256.72 CLP-160.Ol

RAP 230.87 ECC 1.2856

INJ 2 LAT INJ 2 LONG

32.28 6.76

32.30 248.21

32.28 6.76

32.30 248.21

32.28 6.76

32.30 248.21
ORBIT OETERNINATION ACCURACY

ST 2105.8 SR 539.7 SS 746.2

CRT -.9117 CRS .7658 CST -.9621
LSA 2278.7 MSA 300.0 SSA 15.1

ELI 2163.2 EL2 215.9 ALF 166.71
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JPL TM 33-99 _ EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE AUG 5 1970 FLIGHT T|ME I_8.00

HELIOCENTRIC CC_IC

RL 151 • 76 LAL .00

RP 108.07 LAP 2.45

R{ 133.740 GL -15.57

PLANE TOCtr NTR 1C CONIC

C3 18.404 VHL 4.2_0

LNCH AS'MTH LNCH TIME

62.07 l0 34 45

117.93 17 19 18

62.07 10 54 45

117.93 17 19 IB

62.07 I0 54 45

117.93 17 "19 18

OIFFFRIENTIAL CORRECTIONS

TOE -.9728 TRA ?.9821 TC3-3.5495 0AU .8740

ROE .3627 RRA -.3560 RC3 .1379 FAU .03509

FOE -.3792 FRA 2.2607 FC3-1.6506 BS o 19657

BO£ 1.0_3 BRA 3.0033 6C3 3.552? FSP -1262

ARRIVAL DATE FEB 19 1941

01STAN_ 555.770

LOL 312.17 VL 26.524 GAL 5,65 4ZL 92.50 H(A 258.15 SHA 126.94 ECC .21803 INC 2.5005 Vl 29.357
LOP 210.31 VP 37.559 GAP 9.28 AZP 89.49 TAL 158.82 TAP 56.97 RCA 99.27 APO 154.62 V? 35.067

GP 16.79 7AL 48.25 7AP 155.17 ETS 37.54 ZAE 1?3.56 ETE 169.85 7AC 115.92 ETC 257.06 CLP-161,44

LAUNCH OATE AUG 3 1970

OL4 -38.94 RAL 264.92 RAO 6_67.7 VEL 11.823 PTH 2.09 VHP 6.416 CPA .02 RAP 232.20 ECC 1.3029

L-I TIN? IN! LAT IN! LONG IN! RT ASC IN! AZNTH IN! TIME PO CST TIN IN! 2 LAT IN! 2 LONG

1475.24 27.08 12.22 135.65 119.12 ll I9 _0 875.2 30.74 4.50

5558.28 77.10 758.77 135.66 119.11 18 51 56 4958.3 30.75 251.05

1475.24 ?7.08 12.22 135.65 119.12 11 19 20 875.2 30.74 4.50

5558.78 77.10 258.77 135.66 119.11 18 51 56 4958.3 30.75 251.05

1475.24 ?7.08 I?.L:_Z 155.65 119.12 I! I9 20 875,2 50.74 4.50

5558.?8 27.10 ?58.77 135.66 119.11 I8 51 56 4958.3 30.75 251.05

MI0-COURSE EXECUTION ACCURACY _61T CETERNINATION ACCURACY
,%T 6097.9 SGR 788.9 SG3 359.7 ST L:_14.1 SR 518.0 SS 704.4

RRT -.8564 RRF -.8483 RTF .9788 CRT -.8737 CR5 .6974 CST -.9577

5_B 6148.8 RZ3 .0121 RI3 -.9790 LSA 2171.8 HSA 322.8 SSA 15.0
5(11 6135.4 S(,? 404.8 THA 173.65 ELI ?065.0 EL2 245.8 ALF 167.15

HELIOCENTRIC CONZC

RL 151.76 LAL .00

RP 108.11 LAP ?.31

RC 135.957 GL -14.04

PLANETOCENTRIC CONIC
C3 19.624 VHL 4.430

LNO',I AZI4TH LNO4 TIME

64.39 11 13 ?7

115.61 17 J5 ?

64.39 11 13 27

115.61 17 15 ?
64.59 11 13 27

115.61 17 15 ?

OIFFERENTZAL CCRI_CTJONS

TOE -,8677 TRA 3.2363 TC3-3.3666 BAU .8837
ROE .3617 RRA -.3606 RC3 .1180 FAU .03193

FOE -.2783 FRA 2;2773 FC3-1.4088 8SP 19879

80E .9354 9RA 3.2564 BC3 3.3689 FSP -1194

FLIC, HT TIN? 2130.00 ARRIVAL OATE FEB 21 1971

01STANCE 561.532

LCL 312.17 VL ?6.496 GAL 6.07 AZL 92.34 PICA Z61.36 5HA 126.76 ECC .22277 INC 2.3381 VI 29.357

LOP 213.52 VP 37.5?7 GAP 9.73 AZP 89.65 TAL 157.75 TAP 59,11 RCA 98,52 APO 155.00 V2 35.054
GP 15.98 ZAL 46.54 ZAP 156.71 KTS 38.48 ZAE 123.?? ETE 170.48 ZAC 115.41 ETC 257.41 CLP-162.83

0LA -37.46 RAL 266.73 RAO 6567.8 VEL 11.875 PTH 2.11 VHP 6.65? DPA -1.29 RAP 233.62 ECC 1.3730

L-| TIIr,_ INJ LAT |NJ LONG |NJ RT A,SC INJ AS'MTH INJ TIHE PO CST TIM INJ 2 LAT INJ ? LONG

1457.13 ?5.65 9.85 137.89 118.28 11 37 44 857.I 29.22 2.?0

5606.66 ?5.67 261.88 137.90 118.27 J8 48 ?8 5006,7 ?9.23 254.22

1457.13 ?5.65 9.85 137.89 118.28 11 37 44 857.1 ?9.2? ?.20

5606.66 ?5.67 261.88 137.90 118.27 18 48 28 5006.7 29.23 254.2?

1457.J3 ?5.65 9.B5 137.89 118.28 11 37 44 _57.I 29.22 2.20

5606.66 ?5.67 761._ 137.90 118.27 18 48 28 5006.7 29.23 254.22

MID-COURSE EXECUTION ACCURACY CRBIT DETERNINATION ACCURAC_

$GT 6160.0 SGR 757.9 SC.3 539.7 ST I_37.9 5R 499.9 SS 672.7
RRT -.8405 RRF -.8309 RTF .9782 CRT -.8269 CR5 .6233 CST -.9549

S(_ 6206.5 R5_ .0093 R13 -.9783 LSA ?083.0 HSA 344.5 S$A 14.8

8GJ 6193.0 SG2 408.4 THA 174.07 EL1 1982.4 EL2 274.8 ALF 167.72

LAUNCH 04T£ AUG 5 1970 FLIGHT TIHE 202.00

HELIOCENTRIC CONIC OISTANCE 567.248

RL 151.76 LAL ,00 LOL 31_.17 VL ?6.467 GAL 6.51 _IL 92.18 HCA ?64.57 SHA 126.5_ ECC

RP 108.15 LAP 2.17 LOP 216.73 VP 37.495 GAP 10.20 ATP 89.79 TAL 156,67 TAP 61.23 RCA

RE 138.166 GL -12.59 GP 15.24 ZAL 44.89 7AP 158.16 ETS 39,58 ZAE 122.88 ETE 171.04 ZAC

PLANETOCENTRIC CONIC

C3 21.030 VHL 4.586 0LA -36.0] RAL 268.45 RA0 6567.9 VEL 11.934 PTH ?.|2 VHP 6.901 0PA

LNCH AZNTH LNCH TINE L-I TIN? IN! LAT IN! LONG

66.73 11 32 42 1437.01 24.24 7.40 140.18 117.51 11 56 39

113.27 17 9 28 5659.79 24.25 ?65.34 140.19 117.50 18 43 47
66.73 11 3? 42 1437,O1 ?4.?4 7.40 140.18 117.51 11 56 39

113.27 17 9 ?8 5659.79 24.25 ?65.34 140.19 117.50 18 43 47

66.73 11 3? 4? 1437.01' 24.24 7.40 140.16 117.51 lI 56 39
J13.27 17 9 28 5659.79 24.25 265.34 140.19 117.50 |8 43 47

0IFFERENT|AL CORRECTIONS MI0-CC_RSE EXECUTION ACCURACY

TOE -.7515 TRA 3.5031 TC3-3.170? BAU .8917 _T 6714.9 SGR 73J.0 SG3 32/3.9

ROE ,3650 RRA -.3667 RC3 .0961 FAU .0?894 RRT -.87_3 RRF -.8141 RTF .9777

FOE -.J898 FRA 2.?gLPz FC3-1.191E 8SP 20084 _ 6?57.7 R23 .0070 R13 -.9778

BOE .8346 8RA 3.52?? 8C3 3.1716 FSP -1130 _1 6?44.2 S_2 411.? THA 174.43

ARRIVAL 0ATE FEB 23 1971

.2278_ INC 2,1786 Vl 29.357
97.74 APO 155.43 V_ 35.041

114.97 ETC 257.76 CLP-164.16

-2.53 RAP 235.12 ECC 1.3461

IN! RT ASC IN! AZMTH IN! TIN? PO CST TIM IN! 2 LAT IN! Z LONG

837.0 27.72 359.80

5059.8 27.73 257.74

837.0 27.72 359.80

5059.8 27.73 257.74

837.0 27.7? 359.80

5059.8 27.73 257.74

ORBIT 0ETERHIN_TION ACCURACY

ST 1877.6 5R 484.3 SS 649.4

CRT -.7719 CR5 .5464 CST -.9539

LSA ?O17.? MSA 364.1 SSA 14.6

ELI 1915.4 EL? 501.8 ALF 168.45

LAUNO4 OATE AUG 5 1970 FLIGHT TINE ?04.00

HELI_ENTRIC CONIC

ARRIVAL OATE FEB 25 1971

DISTANCE 572.913

RL 131.76 LAL .00 LOL 317.17 VL 26.439 GAL 6.99 AZL 92.0? HCA 267.77 S_4A I76.40 gCC

RP 108.19 LAP ?.02 LOP 219,94 VP 37.46? GAP 10.69 AZP 89.9? TAL 155.58 TAP 63.34 RCA
RC 140.364 GL -II.?i GP 14.37 ZAL 43.31 7AP 139.52 ETS 40.86 ZAE 177.56 ETE 171.57 ZAC

PLANETOCENTRIC CONIC

C3 ??.642 VHL 4.758 OLA -34.66 RAL 270.07 RAO 6567.9 VEL 12.001 PTH ?.I4 VHP 7.165 0PA

LNO_ A5_4TH LNCH TINE L-I TIM_ INJ LAT

69.13 11 52 45 1414.14 L_.84

110.87 17 ? ?4 5718.34 _:_.86

69.13 11 5? 45 1414.14 _Z.84

110.87 17 ? 24 5718._4 LP'Z.86

69.13 11 5? 45 1414.14 L_'Z.84
110.87 17 ? ?4 5718.34 22.86

0IFFERENTIAL COR_CTION_

TOE -.6396 TRA 3.78?8 TC3-?.9632 6AU .8979
ROE .3664 RRA -.3739 RC3 .0806 FAU .02610

FOE -.I127 FRA ?.30_O FC3 -.9981B,_ ° 20283

BOE .7371BRA 3.BO17 BC3 ?.9663 FSP -1070

.23337 IN(: ?.0208 Vl 29.357

96.90 APO 155.90 V2 35.028

J14.60 ETC 258.J? CLP-165.46

-3.70 RAP 236.70 ECC 1.3726

IN! LONG IN! RT AS(: IN! A2'MTH IN! TIME PO CST TIM IN! ? LAT IN! ? LONG

4.81 142.52 116.80 1_ 16 19 814.1 ?6.25 357.26

_69.20 142.53 116.79 18 37 4? 3118.3 26.76 261.66
4.81 142,5_ 116.80 12 16 19 814.i ?6.25 357.26

269.2[3 142.53 116.79 18 37 42 5118:3 ?6.26 261.66
4.81 14_.52 116.80 IR 16 19 814.1 26.?5 357.26

269.Z0 I42.53 116.79 18 37 4? 5118.3 ?6,?6 261.66

MID-COURSE E_CUTION ACCURACY ORBIT 0£TERMINATION ACCURACY

,%T 6262.5 SGR 707.? ,%3 303.2 ST 1833.0 SR 470.7 SS 632.8

RRT -.8100 RRF -.7980 RW .9772 CRT -.7101CRS .4T02 CST -.9550

SC_ 6302.3 R_3 .0031RI3 -.9773 LSA 1958.8 MSA 380.6 $$A 14.4

SGI 6288,8 SG2 413.0 THA 174.73 ELI 1864.3 EL2 3?3,9 ALF 169.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CATE AUG 5 1970 FLIGHT TIHE 206.00 ARRIVAL CATE FEB 27 1971

HELIOCENTRIC CONIC

RL 151.76 LAL .DO
RP 108.23 LAP 1.86

RC 142.552 GL -9.91

PLANETOCENTRIC CONIC

C3 24.483 VHL 4.948

LNC_ ATMTH LNCH T]ME

71.61 12 13 53

108.39 16 53 33

71.61 12 13 53

108.39 16 53 33

110.O0 16 6 10

110.00 18 0 28

DIFFERENTIAL CORRECTIONS

TOE -.5273 TRA 4.0762 TC3-2.7561 BAU .9025

ROE .3714 RRA -.3824 RC3 .0678 FAU .O2345

FOE -.0436 FRA 2.3192 FC3 -.8291 BSP 2049[

6oE .6450 8RA 4.0941BC3 2.7570 FSP -1016

GISTANCE 378.522

LOt. 312.17 VL 26.410 GAL 7.49 A2L 91.86 HCA 270.97 5HA 126.22 ECC .23929 INC 1.8639 VI 29.357

LOP 223.14 VP 37.430 GAP II.L;_ A2P 90.03 TAL 154.48 TAP 65.45 RCA 96.01 APO 156.42 v2 35.014

GP 13.97 ZAL 41.78 ZAP 160.82 ETS 42.34 ZAE |22.25 ETE 171.95 ZAC |14.27 ETC 258.50 CLP-166.72

CLA -33.35 RAL 271.62 RAO 6568.0 VEL |2.077 PTH 2.16 VHP 7.445 0PA -4.80 RAP 238.35 ECC 1.4030

L-| TIME JNJ LAT JNJ LONG INJ RT AS( INJ AZMTH INJ TIMC PO CST TIN INJ 2 LA T JNJ 2 LONG

1387.49 21.47 1.99 144.89 116.15 12 37 J 787.5 24.80 354.50

5783.25 21.48 273.53 144.90 116.14 18 29 57 5183.3 24.82 266.03

J387.49 21.47 1.99 144.89 116.15 12 37 1 787.5 24.80 354.50

5783.25 21,48 273.53 144.90 116.14 18 29 57 5183.3 24.82 266.03

640.39 16.23 303.90 141.91 120.51 16 16 50 40.6 ZO.16 296.98

5578.J6 26.92 260.27 147.56 111.91 19 33 26 4978.2 29.65 252.14

MI0-EOUR,T_ E_EEUTION ACCURACY C_RSIT CETERHINATION ACCURACY

5GT 6303.6 ,_ 685.8 ,SG3 286.7 ST 1803.3 8R 458.5 SS 621.5

RRT -.7958 _ -.7829 RTF .9769 CRT -.6437 CR5 .3975 CST -.9578

•_ 6340.8 R23 .0035 R13 -.9769 LSA 1922.0 MSA 393.5 SSA 14.2

,%1 6327.3 ,%2 413.8 THA 175.03 EL1 1828.4 EL2 346.1 ALF 170.36

LAUNCH OATE AUG 3 1970 FLIGHT TINE 208.00 ARRIVAL GATE MAR 1 1971

HELIOCENTRIC CONIC

RL 151.76 LAL .00 LCL 312.!7 VL 26.381 GAL
RP 108.27 LAP 1.70 LOP 226.34 VP 37.397 GAP

RC 144.730 GL -8.68 GP 13.42 ZAL 40.32 ?AP 16=?..04 ETS

PLANETOCENTRIC CONIC

C3 26.590 VHL 5.157 OLk -32.09 RAL 273.08 RA0 6568.1 VEL

LNCH AZMTH LNCH TINE L-I TINE INJ LAT

74._2 12 36 42 1355.23 20.12
105._8 16 42 24 5856.25 20.14
74.22 12 36 42 1355.23 20.12

103.78 16 42 24 5836.25 20;14

I10.00 15 39 6 764.45 11.83

110.00 18 39 I0 5495.02 28.90

OIFFER_NTIAL CORRECTI_

TOE -.4146 TRA 4.3839 TC3-2.5464 8AU .9055

ROE .3778 RRA -.3918 RC3 .0573 FAU .02097

FOE .0127 FRA 2.3320 FC3 -.6827 BSP 20712

E_E .5609 8RA 4.4013 _C3 2.5471 FSP -965

0ISTANCE 584.069

8.03 A2'L 91.71 PICA 274.17 SI4A 126.04 ECC .24569 INC 1.7069 Vl 29.357
11.13 AZP 90.12 TAL 153.39 TAP 67.55 RCA 95.07 APO 137.O0 V2 35,001

ETE 172.32 ZAC 114.00 ETC 258.89 CLP-167.9544.06 ZAE 121.95

12.i64 PTH 2.18 VHP 7.742 0PA -5.84 RAP 240.05 ECC 1.4376

INJ _ INJ RT ASC INJ AZHTH INJ TIH[ PC) CST TIH INJ 2 LAT INJ 2 LONG

358.82 147.31 115.54 12 59 17 755.2 23.39 331.37
278.43 147.31 115.53 18 20 0 5256.2 23.41 270.98

338.82 147.31 115.54 12 59 ;7 755.2 23.39 351.37

278.43 147.31 115.53 18 20 O 5256.2 23.41 270.98

310.80 142.55 122.31 15 51 51 164.4 16.01 304.19

254.61 151,Z6 109.10 20 10 45 4895.0 31.23 246.18

NI0-COJR$1[ _XECUTION ACCURACY CRSIT 0ETERHINATION ACCURACY

SGT 6337.8 _ _.Z SG3 271.2 ST 1787.1 SR 447.2 SS 614.0
RRT -.7824 RRF -.7688 R1T .9767 CRT -.5748 CRS .3303 CST -.9619

S_ 6372.7 R23 .0022 R13 -.9767 LSA 1899.6 NSA 402.3 SSA 13.9

•%1 6359.3 5(,2 413.5 THA 175.28 ELI 1806.3 EL2 362.1ALF 171.47

LAUNCH OATE AUG 5 1970 FLIGHT TINE 210.00 ARRIVAL CA TE NAR 3 1971

HELIOCENTRIC CONIC

RL 151.76 LAL .OO

RP 108.31 LAP 1.54

RC 146.899 GL -7.51

PLANE TOCENTRIC CON]C
C3 28.993 VHL 5.383

LNCH ATHTH LNCH TIN[

77.09 13 2 5
102.91 16 28 2

77.09 13 2 5

102.91 16 28 2

liD.DO 15 22 5

110.00 19 7 13

OIFFER[NTIAL CORRECTIONS

TOE -.3OO5 TRA 4.7078 TC3-2.3372 BAU .9061

ROE .3852 RRA -.4023 RC3 .0485 FAU .01862

FOE .0640 FRA 2.3457 FC3 -.5559 8SP 20926
BOE .4886 8RA 4.7249 8C3 2.3377 FSP -918

CISTANCE 589.546

COL 312.17 VL 26.352 GAL 8.60 AZL 91.55 HCA 277.36 5HA 125.85 ECC .25260 INC 1.5486 Vl 29.357

LOP 229.54 VP 37.364 GAP 12.Z8 AZP 90.20 TAL 152.29 TAP 69.66 RCA 94.06 APO 157.64 V2 34.988

GP 12.92 ZAL 38.93 2AP 163.19 ETS 46.06 2AE 121.66 ETE 172.65 ZAC 113.76 ETC 259.29 CLP-169.16

OLA -30.90 RAL 274.46 RA0 6568.2 V[L 12.262 PTH 2.21 VHP 8.058 CPA -6.82 RAP 241.81 ECC 1.4772

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1314.37 18.81 355.07 149.75 114.98 13 24 O 714.4 22.02 347.67
652.17 18.82 306.22 149.76 114.96 16 38 54 52.2 22.03 298.81

1314.37 18.81 353.07 149.75 114.98 13 24 0 714.4 22.02 347.67

652.17 18.82 306.22 149.76 114.96 16 38 54 52.2 22.03 298.81

858.90 8.34 _15.90 143.77 123.27 15 36 24 258.9 12.67 309.47
/5443._ 29._ 251.01 154.48 107.22 20 37 57 4843.7 32.06 242.41

MID-COURSE EXECUTION ACCURACY C_[T 0ETERMINATION ACCURACY

SGT 6365.4 SGR 647.8 $G3 256.7 ST 1781.9 SR 436.4 SS 609.5

RRT -.7700 RRF -.7558 RTF .9766 CRT -.5058 CRS .2688 CST -.9666

$GB 6398.3 R23 .0012 R13 -.9766 LSA 1889.8 MSA 407.3 SSA 15.7

•_1 6385.0 5G2 412.1 THA 175.50 ELI 1796.2 EL2 373.5 ALF 172.62

LAUNCH DATE AUG 5 1970 FLIGHT TINE 212.00 ARRIVAL CATE MAR 5 1971

HELIOCENTRIC CONIC

RL 131.76 LAL .00

RP 108.35 LAP 1.36

RE 149.057 GL -6.42
PLANETOCENTRIC CONIC

C3 31.737 YHL 5.634

LNCH A2_4TH LNCH TINE

80.43 13 32 15

99.55 16 8 17

100.00 15 47 49

100.00 16 35 25

110.OO 15 9 33

110.00 19 30 I0

OISTANCE 594.944

LQ. 312.17 VL 26.324 GAL 9.22 AZL 91.39 PICA 280.56

LOP 232.73 VP 37.332 GAP 12.87 A2'P 90.25 TAL 151.21

GP 12.46 2AL 37.61 ZAP 164.28 ETS 48.37 _AE 121.37

OLA -29.76 RAL 275.77 RAO 6568.3 VEL 12.374 PTH 2.23

L-I TINE INJ LAT INJ LONG INJ RT AS( INJ A2'NTH
1257.71 17.52 350.22 152.22 114.44

754.19 17.54 313.21 152.23 114.43

819.62 15.39 317.02 151.18 115.94

667.52 19.69 307.77 153.23 112.95

940.40 5.28 320.21 145.28 123.82

5407.54 30.69 248.43 157.50 105.84

SHA 125.67 ECC .26009 INC 1.3882 Vl 29.357

TAP 71.76 RCA 92.99 APO 158.36 V2 54.975

ETE 172.94 ZAC 113.55 ETC 259.70 CLP-ITD.34

VHP 8.395 0PA -7.75 RAP 243.62 ECC 1.5223

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
13 53 13 657.7 20.67 342.85

16 20 51 154.2 20.69 _5.85

16 1 28 219.6 18.76 309.84

16 46 32 67.5 22.63 300.21

15 25 13 340.4 9.68 313.89

21 0 18 4807.5 32.56 239.71

ORBIT 0ETERNINATION ACCURACY

ST 1785.9 SR 425.9 SS 607,1

CRT -.4384 CR8 .2142 CST -.9715

LSA 1890.0 NSA 408.6 SSA 13.4

ELI 1796.1 EL2 380.6 ALF 173.75

0IFFERENTZAL CCRRECTIONS
TO6 -.1850 TRA 5.0489 TC3-2o1312 BAU .9044

ROE .3936 RRA -.4136 RC3 .0410 FAU .01641

FOE .I087 FRA 2.3602 FC3 -.4476 BSP 21157

BO£ .4349 8RA 5.0658 BE3 2.1316 FSP -875

NI0-COJRS£ EXECUTION ACCURACY

SGT 6386.6 SGR 630.2 $G3 243.0

RRT -.7584 RRF" -.7440 RTF .9767

,_ 6417.6 R_3 .0004 R13 _-.9767

SGI 6404.5 ,_2 409.6 THA 175.70

B54



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE AUG _ 1970 FLIGHT TIME 214.00 ARRIVAL CATE MAR 7 1971

HELIOCENIRIC CC_ IC

RL 151.76 LAL .00

RP 10_.39 LAP 1.19

RC 151.Z0_ GL -_,3_

PLANE TOCENTRIC CONIC

C3 34._73 VHL 5.905

LNCH AZNTH LNCH TIME

_5.30 14 15

94.70 l_ 34 31

I00.00 15 4 55

100.00 17 28 7

110,00 14 59 41

110.00 19 49 51

0IFFERENTIAL cORRECTIONS

TCE -.0672 TRA 5.4097 TC3-l.9290 8AU .899§
RCE .4025 RRA -.4257 RC3 .0344 FAU .01429

FOE .1487 FRA 2.3767 FC3 -.3§48 05, ° 11375

_OE .40B0 t3RA 5.4264 BE3 1.9293 FSP -034

G1STANCE 600.25_

LOL 312.17 VL 26.295 GAL 9.H7 AZL 91.?Z HCA 283.75Sm4A 125.49 ECC .26822 INC 1,2245 Vl 29.]57

LOP 235.92 VP 37.300 GAP 13.49 AZP 90.29 TAL 150.1] TAP 73.8B RCA 91.83 APO J59.15 V2 34.962

GP 12.05 ZAL 36.36 ZAP 165.350 ETS 51.04 ZAE 121.08 ETE 17].20 2AC 113.37 ETC 260.12 CLP-171.51

CLA -2H.67 RAL 277.00 RAO 6568.4 VEL 12.500 PTH 2.26 VHP 8.7"_50PA -8.61 RAP 245.46 ECC 1.5739

L-I T|I4[ IN| LAT IN| LONG IN| RT ASC IN| A2"NTH IN| TJN[ _ CST TIN JNJ 2 LAT IN| 2 LONG

1157.10 16.27 342._1 154.72 113.94 14 35 7 557.1 19.37 334.88

_O2.31 16.29 3Z3._5 154.73 |13.93 15 49 34 302.3 19.3fl 316.22

997.76 9.84 327.33 151.48 118.37 15 21 33 397.8 13.56 320.51

5824.93 22.93 177.33 157.55 109.72 19 5 12 5224.9 25.41 269,41
1014.22 2.47 324.08 146.99 124.10 1§ 16 35 414.2 6.93 317.83

5381.23 31.17 246.53 160.42 IO4.81 21 19 32 4781.2 32.88 237.73

NIO-C(X,#_S4E E_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY

S_T 6401.7 SGR 613.0 SG3 230.3 ST 1797.2 SR 415.2 S5 606.4

RRT -.7477 RRF -.7332 RTF .9769 CRT -.3738 CRS .1653 CST -.9763

,S_ 6431.O R23 -.0002 R13 -.9769 LSA 1898.6 NSA 406.6 SSA 13.1

.S(,I6418.2 $62 406.0 THA 175.89 ELI 1804.2 EL2 383.6 ALF 174.83

LAUNC_ DATE AUG 3 1970 FLI¢_HT TINE 216.00 ARRIVAL OATE NAR 9 1971

H£LIOCENTRIC CONIC

RL 151.76 LAL .00
RP 108.43 LAP 1.01

RC 153.343 _ -4.40

PLANETOCENTRIC CONIC
C3 38.463 VHt. 6.202

LNCH A2_4TH LNCH TINE

90.00 14 5 30

90.OO I_ $4 5

1DO.OO 14 43 59
100.00 17 58 17

llO.OO 14 51 37

110.00 20 7 $

OIFFERENTIAL CC_qlECTION$

TOE .0538 TRA 5.7924 TC3-1.732| BAU .8_38

ROE .4118 RRA -.4384 RC3 ..0285 FAU .01L:w_5

FOE .1845 FRA 2.39_ FC3 -.2758 _SP 215B0

_3E .4153 _A 3._3<JO Be3 1.7313 FSP -796

01STANCE 605.457

LOL 312.17 VL 26.266 GAL 10,58 AlL 91.06 HC.A 286.93 SMA 125.31 ECC .27706 INC 1.0564 Vl 29.357
LOP 239.11VP 37.267 GAP 14,14-_P g0.31 TAL t49.08 TAP 76.01RCA 90.59 APO 160.03 V2 34.949

GP 11.67 ZAL 35.18 ZAP 166.25 ETS 54.13 ZAE 120.80 ETE 173.43 ZAC 113.20 ETC 260.56 CLP-172.67

OLA -27.64 RAL 278,15 RAO 65_.5 VEL 12,642 PTH 2.29 VHP 9.141 OPA -9.42 RAP 247.34 ECC 1.6330

L-I t11q[ IN| I_T |NJ LONG IN| RT A,SC IN| A2'MTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

1231.20 10.25 344.71 154194 116.54 14 26 1 631.2 13.73 337.76
877.73 19.98 323.34 159.32 110.49 16 8 43 277.7 22.59 315.64

1106.82 6.26 333.44 152.80 119.29 15 _ 26 506.8 10.12 326.78

5765.39 24.25 273.40 160.92 108.04 19 34 22 5165.4 26.48 265.31

1082.84 -.16 327,66 148.83 124.18 15 9 40 482.8 4.33 321.45

5362.12 31.49 245.13 16].28 104,04 21 36 31 4762.1 33.10 236.28

MIO-COLIRSE EXECUTION ACCURACY C_IT DETER*4INATION ACCURAC_

SGT 6411.6 5GR 595,9 5T,3 218.4 ST 18J4.0 SR 404.4 S5 607.2

I_T -.7379 RRF -.7235 RTF .9772 CRT -.313J CR5 .1221 CST -.9806

SG_ 6439._ R23 -.0006 RI3 -.9772 LSA 1913.5 NSA 401.7 SSA 12.8

S_J 6426.7 ,%2 401.2 THA 176.06 ELI 1818.7 ELZ 383.1ALF 175.82

LAUNCH CAT[ AUG 5 1970 FLIGHT TIME 218.00 ARRIVAL DATE MAR 11 1971

HELIOCENTRIC CONIC

RL 151.76 LAL .00

RP 108.47 LAP .83

RE 155.470 GL -3.48

PLAN[TOCENTRIC CONIC

C3 4_.584 VHL 6.5Z6

LNCH AZMTH LNCH TINE

90.00 13 39 13

90.00 16 29 0

1OO.O0 14 29 13

100,00 18 21 42
110.OO 14 44 50

110.OO 20 22 34

CIFFERENTIAL CCRR[CTIONS
TO[ .179§ TRA 6.ZOO4 TC3-|.5402 8AU .8769

ROE .4214 RRA -.4517 RC3 .023| FAU .01026

FOE .2175 FRA 2.4186 FC3 -.2086 BSP 21737

BOE .4fl81 _RA 6.2168 Be3 1.5404 FSP -757

OISTANCE 610.544

LOL 312.17 VL 26.237 GAL 11.34 AZL 90.88 HCA 290.12 .S_AA 125.13 £CC .28669 INC .8827 Vl 29.357

LOP 242.29 VP 37.236 GAP 14.84 AZP 90.30 TAL 148.04 TAP 78.16 RCA 89.26 APO 161.01 VZ 34.937
GP 11.32 ZAL 34.07 ZAP 167.12 ETS 57,71 ZAE 120.50 ETE 173.64 ZAC 113.06 ETC 261.00 CLP-173.83

OLA -26.66 RAL 279.24 RA0 6568.6 VKL 12.804 PTH 2.33 VHP 9.557 OPA -10.18 RAP 249.25 ECC 1.7008

L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1358.17 6.30 351.95 156.12 117.66 14 1 52 758.2 9.96 345.18

802.14 21.71 318.47 162.88 108.64 16 42 23 202.1 24,05 310.59

1196.72 3.24 338.41 1_4.44 119.73 14 49 9 596.7 7.18 331.83

5726.87 25,03 270.81 164.04 106.89 19 57 9 5126.9 27.11 262.62

1147.65 -2.63 331.04 150.79 124.09 15 3 58 547.7 1.86 324.84

5348.70 31.71 244.15 166.10 103.49 21 51 43 4748.7 33.24 235.25
NIO-COURS[ E_CUTION ACCURAC_ ORBIT OETERNIN_TION ACCURAC_

,%T 6416.7 SGR 570.6 ._3 207.3 ST 1835.3 SR 393.3 SS 609.4

RRT -.7207 RRF -.7J46 R1F" .9777 CRT -.2564 CRS .0835 CST -.9844

6442.7 R23 -.0009 RI3 -.9777 LSA 1933,5 NSA 394.5 SSA 12,5

S_I 6430.6 S_2 395.4 THA 176.23 EL1 1838.2 EL2 379.5 ALF 176.7_

LAUNCH OATE AUG 5 1970 FLIGHT TIME g_"dO.00 ARRIVAL 0ATE NAR 13 1971

I-_LIC(KNTRIC CONIC OISTANCE 61_.49"Z

RL 151 .76 LAL .00 LOL 312.17 VL _.209 GAL 1246 AZl. g0,70 PICA 293.30 SMA 124.96 ECC

RP 108.51 LAP .64 LOP 245.48 VP 3?._4 GAP 1_.59 A_P 90.28 TAL 147.03 TAP 80.33 RCA

RC 157.587 GL -2.61 GP I1.00 ZAL 33.03 ZAP 167.92 ETS 61.83 Z_E 120.20 ETE 173.83 ZAC

PLANETOCENTRIC CON|C

C3 47.326 VHL 6,879 OLA -2_,73 RAL _._ RAO 6568.8 V_L 12,988 PTH 2,37 VHP 10.005 0PA

LN_ AZNTH LN_H TINE L-I TIN[ IN| LAT
90.00 13 _ 9 145_.74 3.19

gO.OO 16 f14 8 757.64 LP_.6fl

10(3.00 14 17 43 1276.36 ._4

I00.OO 18 41 16 57(30.31 25.5_

IIO.OO 14 39 1 1209.48 -4.99

II0.00 20 36 27 5339.95 31.85

DIFFERENTIAL CORR[CTIONS

TO_ .3111 TRA 6.6369 TC3-|.3_42 _AU .8_69

ROE .4312 RRA -.4654 RC3 .0100 FAU .00828

FOE .2484 FRA _.4456 FC3 -.I§15 8,_d= Z1833

BOE .5317 ORA 6.6532 BC3 1.3543 FSP -719

•2972! IN(; .7018 VI 29.357

87.82 APO 162.10 VZ 34.925

11Z.93 ETC 261.45 CLP-I74.9B

-I0.88 RAP 251.18 ECC 1.7789

INJ LON_ INJ RT A.T_ INJ ATNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

3_7,43 157.7] 118.15 13 46 25 855.7 6.93 350,75

31fl._5 166.07 107.47 17 6 46 157.6 24.83 307.55

342,79 156.26 119.89 14 38 59 676.4 4.5_ 336.25

269.00 167.03 106.07 20 16 16 5100.3 27.50 260.74

334._ 152.83 123.86 14 59 11 609.5 -.50 328.06

243.50 160,90 103.13 22 5 27 4739.9 33,32 234.58

MIO-COJRSI[ ELOCUTION ACCURAC_ CRelT 0ETERMINATION ACCURACY

S6T 6417.9 SGR 561.0 503 197.0 ST 1859.8 SR 381.6 5S 613.1
RRT -.7102 RRF -.706_ RTF .9783 CRT -.2037 CRS .0490 CST -.9876

SC_ 644_.4 _3 -.0010 R13 -.9783 LSA 1957.5 MSA 385.3 5SA 12.2

_1 6430.6 S_2 388.4 THA 176.38 ELl 1861.5 EL2 373.3 ALF 177.fil



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL. 5. 1970)

LAUNCH CATE AUG 6 J970 FLIGHT TZHE 70.00 ARRIVAL CATE OCT 15 1970

HELIOCENTRIC CONIC CISTANCE 145.097

RL 151.74 LAL .00 LOt. 313.13 VL 19.516 GAL 9.57 AZL 94.05 _CA 52.37 5HA 96.99 ECC .58098 INC 4.0538 Vl Z9.361

RP 108.64 LAP -3.Zl LOP 5.43 VP 32.786 GAP -34.93 AZP 92.48 TAL 172.94 TAP 2Z5.31 RCA 40.64 APO 153.34 v2 34.883

RC 53.989 GL -7.21GP °4.74 ZAL 71.16 ZAP 23.89 ETS 166.92 ZAE 153.83 ETE 169.85 ?AC 91.12 ETC 256.23 CLP 23.44

PLANE TOCENTRIC CONIC

C3 117.410 VHL 10.836 CLA -27.65 RAL 238.42 RA0 6570.2 VEL 15.451 PTH Z.76 VHP 20.320 OPA -13.10 RAP 205.86 ECC 2.9323

LNCH AZMTH LNCH TIM[ L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 23 30 1491.63 2.04 359.44 131.13 118.25 11 48 _2 891.6 5.80 352.78

90.00 13 11 16 1140.85 12.94 339.44 136.68 115.41 13 30 17 540.8 16.26 33?.33

1(30.OO 12 1 48 1367.86 -2.56 347.81 128.58 119.79 12 24 35 767.9 1.43 341.29

100.00 15 15 39 739,85 17.71 ]12.23 138.98 114.48 15 27 59 139.8 213.87 304,86

IIO.DO 12 9L=O 1344.2'0 -10.04 341.45 124.01 122.85 12 5_ 44 744.2 -5.64 335.12
ll0.O0 17 24 37 5624.32 25.71 263.31 142.79 113.34 18 58 21 5024.3 28.64 255.35

OIFFEK_NTIAL CORRECTIONS NIO-¢OURSE EXECUTION ACCURACY ORBIT D[TERMINATION ACCURACY

TOE .2731 1RA-1.2776 TC3 -.1049 BAU .1670 56_ 808.8 5GR 449.8 564;} 35.8 ST 270.6 SR 445.? s$ 242.8

ROE -.8414 RRA -.0_4 RE3 .O176 FAU .0|453 RRT -.0873 RRF .0884 RTF -.6328 CRT -.5026 CRS -.6730 CST .9746

FDE -.1830 FRA .5505 FC3 -.1071 6SP 2054 _ 925.5 RZ3 -.0089 R13 .6336 LSA 514.2 MSA 256.5 SSA 13.9

8CE .8846 8RA 1.2808 BC3 .1064 FSP -TA ,_1 810.2 56(;2 447.3 THA 176.00 ELI 471 .9 EL2 220.7 ALF 112.05

LAUNCH DATE AUG 6 1970 FLIGHT TIME 72.00 ARRIVAL DATE OCT 17 1970

HELIOCENTRIC CONIC 0ISTANEE 151.294

RL 151 .74 LAL .DO LOL 3J3.13 VL _==OoO_:J GAL 9.J8 AZL 93.81 H(.A 55.55 5_A 98.65 ECC .55468 INC 3.8129 Vl 29.361

RP 108.60 LAP -3.14 LOP 8.62 VP 33,148 GAP -33.25 A$'P 92.16 TAL 172.46 TAP 228.01 RCA 43.93 APO 153.37 V2 34.894

RC 52.249 GL -7.39 GP -4.91 ZAL 70.27 ZAP LP'Z.41 ETS 165.61 ?AE 155.11 ETE 169.74 7AC 91.28 ETC 256.33 CLP 21.89

PLAMETOCENTRZC CONIC

C3 105.172 VHL J0.255 OLA -28.01 RAL Z_9.37 RAO 6570.0 VIEL 15.050 PTH 2.7J VHP 19.440 OPA -13.89 RAP 207.32 ECC 2.7309
LN_ A$'NTH LNCH TIME L-I T|ME INJ LAT INJ LONG ZNJ RT AS(: |NJ A214TH INJ TZH[ PO C$T TIM INJ 2 LAT INJ ? LONG

gO.OO 11 44 40 1412.11 4.59 35A.99 131.66 117.97 12 8 13 812.1 8.30 348.27

90.00 12 57 39 1175.10 11.94 341.45 135.41 115.87 13 17 14 575.1 15.32 334.41

1(30.00 12 13 40 1318.33 -.88 345.09 128.63 119.88 12 35 39 718.3 3.10 338.56

1(30.00 15 11 20 744.J2 17.59 312.49 J38.17 114.57 15 _3 44 144.1 20.76 305.13

110.0(3 12 17 25 1306.57 -8.64 339.43 123.86 123.20 12 39 11 706,6 -4.21 333.14

110.OO 17 24 5 5616.68 25.92 262.81 142,J3 113.11 18 57 42 5016.7 28.81 254.83

01FFERENTIAL CCIRRECT|ON8 NI0-CGURSI[ EXECUTION ACCURACY ORBIT 0ETERMINATZON ACCURACY

TOE .2668 TRA-1.2687 TC3 -.|081BAU .1541 56T 846.1 _ 454.6 SG3 39.0 ST 283.3 SR 450.8 $5 252.l

ROE -.8066 RRA -.0748 RC3 .0183 FAU .01486 RRT -.0973 RRF .0988 RTF -.6528 CRT -,499(3 CR5 -.6682 CST .9753

FOE -.1857 FRA .5698 FC3 -.1224 BSP 2191 ,,_GB 960.6 R"Z} -.0100 R13 .6537 LSA 525.3 MSA ?66.4 SSA 14.1

BOE .8495 BRA 1.2709 BE3 .1096 FSP -82 ,_| 847.8 5GE 451.6 THA 175.82 ELI 479.9 EL2 ?30.6 ALF 113.0!

LAUNCH 0ATE AUG 6 1970 FLIGHT TINE 74.00 ARRIVAL CATE OCT 19 1970

HELIOCENTRIC CONIC 01STANCE 157.562

RL 151 .74 LAL ,DO LOL 313.13 VL 20.64? GAL 8.78 AZL 93.59 HEA 58.72 .SMA

RP 108.57 LAP -3.07 LOP 11.80 VP 33.492 GAP -31.65 AZP 91.87 TAL 172.02 TAP

RE _O.589 GL -7.56 GP -5.09 ZAL 69.46 ZAP 20.95 ETS 164.11ZAE 156.55 ETE

PLAN[TOCENTRIC CONIC

C3 94.245 VHL 9.708 OL4 -28.34 RAL 240.25 RAO 6569.8 VEL 14.683 PTH 2.66 VHP

LN(J't AZNTH LNCH TIME L-I TIME INJ LAT

88.76 12 14 8 1304.24 9.05

91.24 12 35 10 1236.02 9.07

I(30.O0 1225 18 1268.01 .83

IOO.(30 15 6 41 747.48 17.49
II0.DO 12 24 58 1269.06 -7.24

110.00 17 23 31 5607.24 26.17
OIFFERI[NTI4L CORRECTIONS

TOE .7611 TRA-I.2598 TC3 -.1103 _AU .141D

Rt3E -.7721RRA -.O_d30 RC3 .0187 FAU .01523
FOE -,1885 FRA .5894 FC3 -.1399 BSP 2331

BOE .8151 8RA 1.2612 BC3 .1119 FSP -92

100.30 ECC .52933 INC 3.5895 Vl 29.361

230.74 RCA 47.21 APO 153.39 V2 54.905

169.67 ZAC 91.42 ETC 256.44 CLP 20.35

18.594 CPA -14.70 RAP 208.80 ECC 2.5510

INJ LONG INJ RT AS(: INJ A_NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

349.44 133.04 116.97 12 35 52 704.2 J2.60 342.56

344.46 133.05 116.97 12 55 46 636.0 12.62 337.57

342.33 1_8.58 119.88 12 46 ?6 668.0 4.80 335,79
312.69 137.23 114.63 15 19 9 147.5 20.67 305.34

337.43 123.60 123.50 12 46 7 669.1 -2.78 331.17

262.19 141.33 112.82 18 56 58 5007.2 29.02 254.17
MI0-COUR._ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S6T 895.0 SGR 458.9 563 42.5 ST ?96.7 SR 455.9 55 761.5

RRT -.1084 RRF .1104 RTF -.6721 CRT -,4967 CR$ -.6637 CST .9761
566 996.9 R23 -.0114 R13 .6731 LSA 536.fl MSA 276.1 $SA 14.3

561 886.9 SG2 455._ THA 175.63 EL1 487,8 EL2 240.6 ALF 114.14

LAUNCH OAT([ AUG 6 1970 FLIGHT TINE 76.00 ARRIVAL 0ATE OCT 21 1970

61.90 5NA 101.93 ECC .50496 IN(: 3.3805 Vl 29.361

171.61 TAP 233.51 RCA 50.46 APO 153.40 V2 34.917

158.J6 ETE 169.65 ZAC 91.53 ETC 256.57 CLP 18.87

HELIOCENTRIC CONIC 0ISTANCE 163.896

RL 151.74 LAL .DO LCL 313.13 VL 21.147 GAL 8._ AZL 93.38 PICA

RP 108.53 LAP -2.98 LOP 14.99 VP 33.818 GAP -30.12 AZP 91.59 TAL

RC 49.017 GL -7.71GP -5.}0 ZAL 68.72 ZAP 19.53 [T5 162.35 ZAE
PLAN[TOCENTRIC CON|C

C3 84.481 VHL 9.191 0LA -28.64 RAL 241.0_ RA0 656_.7 V_L 14.347 PTH _.61 W4P 17.7810PA

LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ L(_ INJ RT AS( INJ A2'NTH INJ TIME
85.52 11 50 21 1367.31 9,90 354.49 132.40 117.01 IE 13 8

94.48 13 5 21 1124.43 9.91 3_.72 132.41 117.01 13 24 5

100.OO 12 36 38 1217.05 2.55 339.53 128.41 119,79 12 56 55

1(30.00 15 1 45 749.93 17.42 31_.84 1_.15 114,68 15 14 15
110.00 12 31 56 1231.83 -5.83 335.46 123.22 123.74 12 52 27

110.OO 17 22 56 5595.95 26.46 261.45 140.39 112.47 18 56 1E

DIFFERENTIAL CORRl[CTZON$ NI0-COUR_IE EXECUTION ACCURACY

TOE .2fl63 TRA-I ._03 TC3 -.1113 8AO .1275 56T 9"25.2 S_ 462.6 563 46.4

ROE -.7382 RRA -.04_8 RE3 .0188 FAU .01564 RRT -.1108 RRF .1234 RTF -.6908

FOE -.1914 FRA .6095 FC3 -.1602 8SP 2478 _ 1034.4 1_3 -.0|29 RI3 .6918

• 3E .7814 _A 1.2512 BC3 .11_9 FSP -102 561 9_7.5 S(_ 4_8.| THA 175.43

-15.53 RAP 210._0 ECC 2.3904

PO CST TIM INJ 2 LAT INJ 2 LONG
767.3 13.44 347.59

524,4 13.46 329.81
617.0 6.50 332.97

149.9 20.61 305.49
631.8 -1.36 329.23

4995.9 29.27 253.39

• RI_IT OETERNINATION ACCURACY

ST 310.7 5R 460.3 SS 271.3

CRT -.4960 CR5 ".6599 CST .977J

LSA 548.0 MSA 285.4 $SA 14.6

ELI 495.6 EL2 250.6 ALF 115.45

856



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH CATE AUG 6 1970 FLIGHT TD4E 7#o00 ARRIVAL CATE OCT 23 1970

HIEL|O([NTRIC (_IC

RL |51.74 LAL ._ LOL 313.13 VL

RP |08.49 LAP -2.#9 LOP ]H.IH VP

RE 47.54| GL -7.#5 CP -5.52 7AL

PL4METOCENTRIC CONIC

C3 75,752 VHL #.704

LN_ AZMTH LNC_ TIN[

#3.95 11 40 22

96.05 13 21 6

100,00 12 47 36

IDO.O0 14 56 3)

110.O0 12 38 15

110.00 17 ZZ 23

01FFERENTIAL CCRRECTIONS

TOE .2525 TRA-|,2402 TC3 -.1107 8AU .1137

ROE -.7048 _A -.0324 R¢3 .01#4 F_J .01609

FOE-.1945 FR4 .6301 FC3 -.1839 65P 2636

_3E .7487 _A 1.2406 8C3 .11££ FSP -113

CISTAN_E 170.291

21.617 GAL 7.97 47L 93.1# HCA 65.0# 5HA 103.53 ECC .48160 INC 3.1835 VI 29.361

14.126 GAP -Z#.67 47P 91.34 TAL 17|.24 TAP 236.)£ RE4 53.67 APO 153.39 V2 34.929

68.06 ?4P 18.13 ETS 160.2_ ZAE 159.94 ETE 169.72 Z4C 91.61ETC 256.70 CLP 17.30

CLA -2#-_ RAL 241.77 RAC 6569.5 V[L 14.019 PTH

L-| TIME INJ LAT
1383.## 10.75

1057.91 10.77

1165,70 4.29

751.35 I?.)H

1195.1Z -4.44

55#2.73 26.80

2.56 VHP 16.998 0PA -16.36 RAP 211.#0 ECC 2.2467

INJ LONG INJ RT A_ INJ A2_4TH INJ TIN[ PO CST TIN INJ 2 LAT |NJ Z LONG
)56.16 131.63 116.99 l? 3 26 783.9 14.29 349.22

))2.2# 131.64 116.96 13 38 44 457.9 14.31 )25.34

)36.70 128.12 119.61 13 7 2 565.7 #.20 330.I0

312.93 134.91 114.71 15 9 4 151.3 £0.57 305.58
)33.53 1_Z.72 121.93 12 58 10 595.1 .04 327.32

260.57 139.32 112.05 18 55 26 4982.7 29.55 252.46

MIC-COURS£ E_[CUTIC_ 4CCURACV O_8IT 0ETERt, IINATION ACCUR4CY

5_T 966.7 S(_ 465.7 S(,3 50.6 ST 325.5 SR 464.0 SS 281.3

RRT -.1346 RI_ .1378 RTF -.70H7 CRT -.4972 CRS -.6566 CST .9764
1073.1 I_3 -.0145 RI3 .709# LSA 560.1 MSA 294.| SSA 14.8

SGI 969.4 $G2 460.2 THA 175.2! ELI _03.5 EL2 260.3 ALF 116.97

L4UNO_ 04TE At_ 6 1970 FLIGHT TIME B0.00 4_IVAL 0ATE OCT 25 1970

H[LIO(:ENTR|C CONIC

RL 151.74 LAL .00

RP 108.45 LAP -2_78

J_C 46.171 GL -7.97

PLAN[TOC£NTRIC CONZC

C3 67.943 VHL 8.143
LNO_ AZNTH I.NCH TIME

82.85 JI 34 8

97.15 13 32 L_3

I00.00 12 58 6

1O0.O0 J4 5J 12

110.0(3 12 43 52

110.O[3 17 21 55

01FF[R_NTIAL C,C_qmECT[CN$

T0£ .2493 TRA-! .LP'_I_ TC3 -.1083 8AU .0997

ROE -.6720 RRA -.0196 RC3 .0175 FAU .016_9

FOE -.1977 FRA .6512 FC3 -.2115 8._ ° 2794
EiOE _716_ _RA 1.2_99 8C3 .I097 FSP -1_5

OIST_N_E 176.742

LOL 313.13 VL ZZ.055 GAL 7.57 ATL 93.00 HCA 68.?7 ,$NA 105.10 ECC .45926 IN(: 2.9962 V! 29.361

I..CP 81.37 VP 34.418 GAP -_7.28 A?P 91.11 TAL 1?0.90 TAP 239,17 RCA 56.83 APO 153,36 V2 34.942

GP -5,76 7AL 57.47 ZAP 16.77 ETS 157.83 7/_E 161.88 ETE 169.92 Z4C 91.70 ETC 256.85 ELP 15,78

OL_ -_9.13 RAL 242.42 RAO 6569.3 VEL 13.758 PTH 2.51 VHP 16.244 OPA -17.22 RAP 813.31 ECC 2.11#2
L-_ T|N[ |NJ LAT ZNJ LON_ INJ RT A_(: _NJ A2_4TH INJ TIN[ PO CST TIM INJ 2 L4T JNJ 2 LONG

13_6.65 I1.63 _58.81 130.71 116,90 1! 57 15 786.7 J 5.14 349.84

1004.01 11.64 328.75 130.74 116.89 13 49 13 404.0 15.16 321.78

!114.39 6.01 333._ 127.69 119.34 13 16 40 514.4 9.87 327.21

751._0 17,38 312._4 133.60 I14.71 15 3 43 151 .5 £0.57 305.59

1159.19 -3,07 331.65 I22.10 124.06 13 3 11 559.2 1.42 )Z5.44

5567.50 27.19 259.55 138.13 111.56 J8 54 43 4967.5 29.87 251.39

MI0-COUR$1[ EXECUTION ACCU_4CY ORIE_IT CETERNINATION 4CCURAC_

_GT 1009.8 _ 468.3 SG3 55.3 ST 341.0 SR 467.2 SS _91.6

RRT -.14_ _ .1538 RTF -.7259 CRT -.4997 CRS -.6539 CST .9797

S_B IlJ$.| RZ3 -.0164 R13 .7771 LSA 572.7 MSA 302.3 SSA 15.0

•%1 1011.8 5[,,2 461.6 THA 174.98 ELl 511.6 EL? 269.7 ALF 118.6#

L4UNCH OATE AUG 6 1970 FLIGHT TIME #2.00 aRRIVAL CATE OCT 27 1970

HELIOCENTRIC CONIC CISTANCE 1_3.244

RL 151.74 L4L .00 LOL 313.11 VL 22.462 GAL 7.17 AZL 92.#2 HCA 71.45 SMA 106.63 ECC .41795 INC Z.H169 Vl Z9.361

RP |08.42 LAP -2.67 LOP _4.56 VP 34.693 GAP -25.96 AZP 9(].90 TAL 170.62 TAP 242.07 RCA 59.9) APO 153.32 VZ 34.954

RC 44.918 GL -8.06 GP -6.02 ZAL 66.95 ZAP 15.46 ETS 154.88 7AE 164.00ETE 170.30 ZAC 91.74 ETC 257.01 ELP 14.27

PLAN[TOCENTRIC CONIC

C3 60.956 VHL 7.#07 CLA -29.)2 RAL 242.9# RA0 6569.| VEL 1_.50_ PTH 2.47 VHP 15.519 CPA -1#.0# R4P 214.#3 ECC 2.00)Z

LNCJ4 ATMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ A2'MTH INJ TIME PO CST TIN INJ 2 LA T INJ 2 LONG

82.05 It 30 3 1380.94 IZ.50 356.#4 129.71 116.74 11 53 4 7#0.9 15.99 349.83

97.95 13 41 4 957.53 12.52 3_5.77 129.72 116.73 13 57 _ 357.5 16.01 318.76

IOO.00 13 7 54 1065.#8 1.68 331.05 127.13 118.98 13 _5 )H 46).9 11.49 3_4.33

1O0.00 14 45 54 749.82 17.43 312.84 132.17 114.6# 14 58 24 149.8 20.61 305.49

110.00 12 48 42 1124.33 -1.74 329.#3 121.34 I24.14 13 7 26 524.4 2.75 323.62

110.00 17 21 36 5550.15 27.62 258.39 136.80 110.99 18 54 6 4950.2 30.21 250.16

DIFFERENTIAL COR_CTION$ NI0-EOURS_ EXECUTION ACCURACY C_BIT OETER_INATION ACCURACY

TOE .2467 TRA-l.2187 TC3 -.1038 8AU .0856 5GT 1054.2 _ 470.3 SG3 60.3 ST 357.1 SR 469.6 55 302.2

ROE -.64O0 RR4 -.O073 RC3 .0159 FAU .0171_ RRT -.166_ RRF .1717 RTF -.74_3 CRT -.5036 CRS -.6517 CST .9812

FOE -.2011 FRA .6731 FC3 -.2436 8SP 2955 5_ 1154.3 R*_3 -.0187 R13 .7436 LSA 585.9 MSA 309.6 5SA 15.2

8OE .6859 _RA ! .2187 8C3 .1050 FSP -139 S(,I 1057.8 SG2 462.2 THA 174.74 ELI 5_0.0 EL_ 27#.6 ALF 120.57

LAUNCH OAT£ AUG 6 1970 FLIGHT TIN[ 84.O0 ARRIVAL CATE OCT 29 1970

H_LIOCENTRIC CONIC

151.74 LAL .00

RP 108.38 LAP -2.53

RC 43.790 6L -8.13

PLANETO_[NTRIC CONIC

C3 54.704 VHL 7.396

LNO_ ATNTH LNCH TIN[

81.48 !I 27 27
98.52 13 47 32 916.33 13.39

IO0.O0 13 16 38 1015.45 9.27

lo0.O0 14 41 2 745.26 17.56
llO.O0 12 52 40 1090.95 -.47

110.O0 17 21 29 5530.56 28.09

OIFFE_NTIAL COR_CTIONS

TOE -.24_0 TRA-I .2070 TC3 -;0963 84U .07II

ROE -.6087 RRA .0044 RC3 .0133 FAU .01777

FOE -.£049 FRA .6959 FE3 -.2812 8SP 3127

.6562 _RA 1.2071 8C3 .097_ FSP -154

DISTANCE 189.791

LOL 313.13 VL Z'Z.841 GAL 6.77 AZL _.64 H(A 74.64 5NA

LOP 27.76 VP 34.952 GAP -_4.69 AZP g0.?0 TAL 170.37 TAP

GP -6.31 7AL 66.52 7AP 14.20 ETS 151.32 7_ 166.28 ETE

108.12 ECC .417_5 INC 2.6442 V| 29.361

245.02 RCA 62.96 APO 153.27 v2 34.967
170.99 ZAC 91.75 ETC 257.18 ELP 12.75

0LA -29.47 RAL 243.47 RA0 6569,0 VEL 13._69 PTH 2.42 VHP 14.820 0PA -18.97 RAP 216.35 ECC 1.9003

L-I TIN[ INJ LAT INJ LONG INJ RT A,SC INJ AZIqTH INJ TIN([ PO CST TIM INJ 2 LAT INJ 2 LONG
!368.94 13.37 356.40 128.57 116.51 11 50 16 768,9 16,#2 349.34

323.19 l_8.SB 116.50 14 2 48 316.5 16.84 316.13

328,33 126.40 118.55 13 33 34 415.5 13.01 321.54

312.56 130.65 114.59 14 53 27 145.3 20.73 305.20
328.09 120.46 124.18 13 I0 51 491.0 4.02 321.88

257.06 |35._ 110,33 18 53 40 4930.6 30.59 248.75

MIO-COURSIE EXECUTION ACCURAC_ ORBIT DETERMINATION 4CCURAC_

SGT 1099.9 5GR 472.0 5C,3 65.9 ST 374.0 SR 471.5 SS 313.2

RRT -.|858 RRF .1918 RTF -.7580 CRT -.5097 CR5 -.6505 CST .9829

SG8 1196.9 R23 -.0211 RI3 .7595 LSA 600.2 MSA 315.9 SSA 15.4

S(;1 1104.2 S_ 46_.0 THA 174.47 ELI 529.Z EL2 286.7 ALF 122.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE AUG 6 1970 FLIGHT TIME 86.00 ARRIVAL GATE OCT 31 1970

HELIOCENTRIC CONIC

RL 151.74 LAL .00

RP 108.34 LAP -2.42

RE 42.797 GL -B.17

PLAMETOCENTRIC CONIC

C3 49.1|0 VHL 7.008

LN_I ATHTU LIeU TINE

Bl.JO 11 26 10

98.9O 13 32 2

100.00 13 23

100.0(3 14 37 15

110.00 JZ 35 42

110.00 17 ZI 40

DIFFERENTIAL COK_q_CTXON$

TOE .1438 TRA-I.1943 TC3 -.0857 BAU .0566
ROE -.5783 RRA .0136 RC3 .0095 gkU .01846

FOE -.L_87 FRA .7193 FC3 -.3234 6SP 3302

BOE .6276 _A 1.1946 BC3 .0863 FSP -171

CISTANCE 196.380

LC¢ 313.J3 VL 23.194 GAL 6.38 AZL 92.48 HCA 77.83 S;4A 109.57 ECC .39838 INC 2.4764 Vl 29.361

LOP 30.95 VP 35,196 GAP -23,47 AZP 90,52 TAL 170,18 TAP 248,0I RCA 65,92 APO 153.21 V2 34,980

GP -6,64 7AL 66,I6 ZAP I3.02 ET$ 146,98 ZAE 166,72 ETE 172,25 ZAC 91,72 ETC 257,36 CLP 11.23

CLA -29.57 RAL 243.87 RAD 6568.6 VEL 13.057 PTH 2.38 VHP 14.147 OPA -19.87 RAP 217.87 ECC 1.8082

L-! T|ME INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME PO (ST TIM INJ 2 L_T INJ 2 LONG

1351.46 14.22 355.34 127.32 116.20 II 48 4I 751.5 17.63 348.43

88{3.45 14.24 520.95 127.3Z 116.19 I4 6 42 280.4 17.64 313.84

971.32 10.69 325.83 125.46 118.08 13 39 49 571.3 14.37 318.97

735.81 17.62 311.96 I19.09 114.40 14 49 30 135.8 20.97 304.60

1059.36 .74 326.44 119.44 124.18 13 13 21 459.4 5.12 320.22
5f_08.37 28.60 235.55 133.81 109.57 18 53 29 4908.6 30.99 247.17

NIC-COURSK [XECUTION ACCURACY ORBIT CETERNINATION ACCURACY

5GT 1146.8 S/oR 473.Z S_3 72.0 ST 391.4 SR 472.8 SS 324.5
RRT -.2070 RRF" .2142 RTF -.7729 CRT -.5173 CR$ -.6498 CST .9846

SG6 1240.6 R23 -.0239 RI3 .7745 LSA 615.3 USA 311.2 SSA 15.6

S_l 1151.7 ,SGZ 461.0 THA 174.18 ELI 538.9 EL2 293.9 ALF 124.91

LAUNCH OATE AUG 6 1970 FLIGHT TINE 88.00 ARRIVAL 0ATE NOV 2 1970

HELIOCENTRIC CONIC
RL 151.74 LAL .00

RP 108.29 LAP -2.28
RC 41.950 GL -B.17

PLA'NETO_NTRIC CONIC

C3 44.106 VHL 6.641

LNO.4 AZNTH LNCH TIME

80.92 11 26 2

99.08 13 54 42

1OO.0(3 13 27 53

100.00 14 35 32

110.00 12 57 41
110.00 |7 22 14

DIFFERENTIAL CORRECTIONS

TO[ .2432 TRA-I.J816 TC3 -.0715 8AU .0423

ROE -.5488 RRA .0265 RC3 .OO43 FAU .01922
FOE -.2128 FRA .7444 FC3 -.3773 BSP 3479

6OE .6003 BRA 1,1819 6C3 .0717 FSP -190

01STANCE 203.004

LQ. 313.13 VL 23.321 GAL 6.(30 AZL 92.31 HCA 81.03 SHA 110.97 ECC .38011 INC Z.3126 Vl 29.361

LOP 34.15 VP 35.426 GAP -L_.30 AZP 60.36 TAL 170.03 TAP 251.06 RCA 68.79 APO 153.15 VZ 34.993

GP -6,99 ZAL 63,88 ZAP 11,93 KTS 141,68 ZAE 171,28 ETE I74.62 7AC 91,65 ETC 257,55 CLP 9,70

DLA -29.62 RAL 244.19 RA06_68.7 VI[L 12.864 PTH 2.34 VHP I3.499 0PA -L_.80 RAP 219.39 ECC 1.7259
L-I TIME INJ LAT I_J LONG INJ RT A_ ZNJ A2'NTH ZNJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1328.97 15.05 354.29 1E5.94 115.82 11 48 II 729.0 18.40 347.12

849.04 13.07 319.04 125.93 115.81 14 8 51 249.0 18.4I 311.87

934.80 11.86 323.74 124.29 117.64 13 43 28 334.8 15.46 316.81
718.43 18.31 310._ 127.5_ 114.03 14 47 30 118.4 21.40 303.49

1030.04 1.86 324.91 118.26 124.14 13 14 51 430.0 6.33 318.67

5484.01 29.13 253.83 132.15 108.70 18 53 38 4884.0 31.42 245.38
M|O-CCURS_ EXECUTION ACCURACY ORBIT 0ETERNINATJON ACCURACY

5GT 1195.0 S6R 474.2 $G3 78.7 ST 409.6 SR 473.5 SS 336.1

RRT o.2_07 RRF .2394 RTF" -.7870 CRT -.5265 CRS -.6497 CST .9864

SGB 1285.7 R"Z3 -.0271 R13 .7888 LSA 631.6 MSA 325.3 SSA 15.8

•f_l 1L:_O,9 ,f_2 459.2 THA I73,87 ELI 549,5 ELE 300,1 ALF 127_18

LAUNCH 0ATE AUG 6 1970 FLIGUT TIME 90.00 ARRIVAL GATE NOV 4 1970

HELIOCENTRIC CONIC

RL 151 ,74 LAL ,OO LL"X. 31 3.1 3 VL

RP 108.2§ LAP -?.14 LOP 37.35 VP

RC 41.257 GL -8.13 GP -7.38 7AL

PL4NETOCENTRIC CONIC

C3 39.632 VHL 6.295

LNCH AZUTH LNCU TIME

80.95 II 27 10

99,05 13 55 27

I[30.O0 13 28 24

I00.0_ 14 36 54

I10.00 IZ 58 31

110.00 17 23 16

DIFFERENTIAL CORRECTIONS

TOE ,2432 TRA-I,1677 TC3 -,0526 BAU ,0279
ROE -.5203 RRA .0371 RE3 -.0028 FAU .02008

FOE -.2172 FRA .7704 FC3 -.4386 8SP 3666

8OE ,5743 8RA 1.1683 6C3 .0527 FSP -Zll

CISTANC£ 209.660

23.825 GAL 5.63 AZL 92.15 HCA 84.22 SPA 112.32 ECC .36783 INC 2.1515 Vl 29.361

35,642 GAP -21,18 AlP 90.22 TAL 169,94 TAP 254,16 RCA 71.57 APO 153,07 v2 35.007

65,67 ZAP 10,98 ETS 135.23 ZAE 173,93 ETE 179.69 ZAC 91.54 ETC 257,75 CLP 8.16

CLA -19.61 RAL 244.42 RA0 6568.5 VEL 12.689 PTH 2.3| VUP 11.875 CPA -21.75 RAP 210.89 ECC 1.6522

L-I TIME [NJ LA7 INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO CST TIU INJ 2 LAT INJ 2 LONG

1301.38 15.84 352.64 124.46 115.35 II 48 52 701.4 19.12 345.41

822.68 15.85 317.48 124.46 115.34 14 9 9 222.7 19.14 310.24

909,21 12.66 322.27 122.83 117.31 13 43 33 3;09.2 16.22 315.28

690.08 19.09 _09.17 126.00 113.45 14 48 24 90.1 22.10 301.67

1003.40 2.88 323.52 116.99 124.08 13 15 14 403.4 7.33 317,26

5456,69 29,73 231,93 130,38 107.71 18 54 13 4856,7 31.86 243,37

MIO-COURS4E EXECUTION ACCURACY ORBIT OETERHINATION ACCURAC_

SGT 1244,1 _ 475.1 ,%3 86.2 ST 428.3 SR 473.7 SS 348.0

RRT -.2573 RRF .2677 RTF -.8005 CRT -.5376 CRS -.6306 CST .9883

SC_ 1331.7 R23 -.0307 R13 .8024 LSA 648.9 USA 328.1 SSA 16.0

54;1 1231,0 SG2 456,6 THA 173,52 ELI 561 ,2 EL2 304,9 ALF 129,69

LAUNCH DATE AUG 6 1970 FLIGHT TIHE 92.00 ARRIVAL DATE NOV 6 1970

HELIOCENTRIC CONIC

RL 151.74 LAL .00

RP 108.21 LAP -1.99

RC 40.727 GL -8.04

PLANIETOCENTRIC CONIC

C3 35.633 VHL 3.969

LNCH A2't4TH LNCU TINE
81.20 11 29 45

98.80 13 54 5

IOO.OO 13 24 54

I[30.OO 14 41 37

IIO.OO 12 58 8

110,OO 17 24 53

OISTAI_K:E 216.343

LCL 313.13 VL 24.107 GAL 5.28 AZL 91.99 H¢.A 87.42 5_A 113.62 ECC .34652 INC I .9920 Vl 29.361

LOP 40.55 VP 33.844 GAP °20.10 AZP 90.09 TAL 169.89 TAP 257.31 RCA 74.25 APO 152.99 V2 35.020

6P -7,81 ZAL 65,53 ZAP IO,L:_ ET5 127,47 ZAE 176,52 EYE 193,87 ZAC 91,37 ETC 257,96 CLP 6,61

OLA °29.54 RAL 244.57 RAO 6568.4 VEL 12.530 PTH 2.27 VHP 12.274 CPA -22.72 RAP 222,39
L-I TIME INJ LAT INJ LONG |NJ RT A_ INJ A2'NTH INJ TIHE PO CST TIN INJ 2 LAT

1268.17 16.58 350.54 12_.87 114.81 11 50 53 668.2 19.79

802.13 16.59 316.32 122.87 114.80 14 7 27 202.1 19.80

895.52 13.09 321.47 121.11 117.12 13 39 49 295.3 16.62

650.01 20.15 306.68 124.52 112.56 14 52 27 50.0 23.03

979,89 3,78 3_.29 115,56 124,00 13 14 27 379,9 8,21

5426.44 30.34 249,79 |_8.51 106.57 18 55 19 4826.4 32.30
DIFFERENTIAL CORRECTIONS

TOE .2434 TRA-I.1532 TC3 -.0288 BAU .0|49

ROE -,4928 RRA ,0476 RC3 -,0121 FAU ,02102
FOE -.2215 FRA .7982 FC3 -.3107 BSP _851

_OE .5497 BRA 1.1541BC3 .0312 FSP -234

NI0-COURSE EXECUTION ACCURACY

.%T 1294.0 SGR 476.1 ,%3 94.3

RRT-._BT0 mr ..92 R_ r -.8132

SGB 1378.8 R23-.0346 "13 .8154

561 1302.2 SG2 453.2 THA 173.14

ECC 1.5864

INJ 2 LONG

343.24

_09.02

314.46

299.07

316.01

241.12

ORBIT 0ETERNINATION ACCURACY

ST 447.5 SR 473.3 88 360.1

CRT °.5502 CRS -.6515 CST ,9902

LSA 667.1NSA 329.6 SSA 16.2

ELI 573.8 EL2 308.2 ALF 132.10
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

L4UNCH CATE 4UG 6 1970 FLIGHT TIME 94.00 ARRIVAL 0ATE NOV 8 |970

HELIOCENTRIC CONIC CISTANC[ 223.949

RL 151 .74 LAL .00 LOt. 313.13 VL 24.369 GAL 4.93 AZL 91.83 HCA 90.62 S_4 114.87 £CC .33116 INC J.8333 Vl Z9.36!

RP 108,17 LAP -1.83 LOP 43.75 VP 36.033 GAP -19.06 A?P 89,98 TAL 169.89 TAP 260.52 RCA 76.83 APO 152.91 V2 35.033

RC 40.367 GL -7.88 GP -8,29 ZAL 65.50 7AP 9.69 ET5 118.42 7A[ |78.1J ETE 250.78 ?AC 91.15 ETC 258.18 CLP 5.04

PLANE TOCENTRIC CONIC

C_ 32.061 VHL 5.662 CLA -29.40 RAL 244.65 RAC 6_(_.3 VEL 12.387 PTH
LNCM A_HTH LNCH TINE L-I TII4[ INJ LAT INJ LGIqG INJ RT A_ INJ A;PMTH INJ TIN[

81.74 11 34 14 1228.07 17.25 347.89 IZZ.]8 |14.18 11 54 42

98.26 13 50 10 788.95 17.27 315.66 121.18 114.17 14 3 19

I(30.00 13 18 1 891.91 13.20 321.26 119.16 117.07 13 32 53

100.00 14 49 3 6(]0.34 21.42 303.53 123.03 I11.37 14 59 4

llO.O0 lZ 56 25 959.97 4.53 321.24 114.01 123.92 13 12 25

110.00 17 27 9 5393.08 30.96 247.39 126.54 I05.27 18 57 2

CIFFERENTIAL CCRRECTIONS MIC-COURS_ £ECUTION ACCURACY

TOE .2437 TRA-l.138Z TC3 .0010 BAU .0104 5GT 1344.7 _ 477.5 ._3 103.4
ROE -.4664 RRA .0580 RC3 -.0242 FAU .02207 RRT -.3199 _t" .3344 RTr -.8253

FD£ -.2258 _RA .8277 FC3 -.5959 85@ 4(]42 _ 14Z7.0 R_3 -.0393 RI3 .8277

8GE" .5262 BRA |.1396 8C3 .0243 FSP -2f_] S/vl 1354.5 S(,2 449.2 THA 172.71

2.24 VHP 11.696 OPA -23.72 RAP 223.87 ECC 1.5276
PO CST TIM IN| 2 LAT IN| 2 LCNG

628.1 '_.37 340.53

188.9 20.39 308.29

291.9 16.72 314.25

.3 24.13 295.78

360.0 8.96 314.95

4793.1 32.74 238.62

ORBIT DETERMINATION ACCURACY

ST 467.0 SR 472.4 SS 372.4
ERT -.56_8 ER5 -.633! (ST .9920

LSA 686.1NSA 330.0 SSA 16.4

ELl 587.4 EL2 310.2 ALF 134.42

LAUNCH OATE AUG 6 1970 FLIGHT TINE 9_.00 ARRIVAL 0ATE NOV 10 1970

HELIOCENTRIC CONIC

RL 151.74 LAL .O0

RP 108.|3 LAP -1.67

RC 40.|B2 GL -7.67

PLANET_ENTRIC CONIC

C3 28.873 VHL 5.373
LNCM 41HTH LNCH TINE

82.66 II 41 26

97.34 13 42 54

100.00 13 8 58

100.00 14 58 23

110.00 I_ 53 19

110.00 17 30 II

01rFERENTIAL CORR1ECTIONS

TOE .2440 TRA-I.1226 TC3 .0372 8AU .0211

ROE -,4410 RRA .OF_5 RC3 -.0399 FAU .02323

FOE -.2299 FRA .8594 fC3 -,6965 BSP 4233

8OE .5040 BRA 1.1247 8C3 .0545 FSP -289

CISTAN(Z£ 229.774

LOL 313.13 VL 24.612 GAL 4.59 ATL 91.67 M_.A 93.83 ._A 116.06 ECC .31673 INC 1.6742 VJ 29.361

LOP 46.96 VP 36.211 GAP -18.06 AlP 89.89 TAL 169.95 TAP 263.78 RCA 79.30 APO 152.82 VZ 35.046

GP -8.82 ZAL 65.54 lAP 9.46 ETS 108,36 IAE 176.46 £TE 307.50 IAC 90.87 ETC 258.40 CLP 3.44

GLA -29.18 RAL 244.64 RA0 6568.2 VEL 12,258 PTH 2.21 VHP 11.141 OPA -24.76 RAP 225.32 ECC 1.4752
L-! TINE |NJ LAT |NJ LONG IN| RT AS(: IN| AZ_ITH IN| TII_ PO CST TIN IN| 2 LAT IN| 2 LONG

I17_.56 17.85 344.5l 119.39 113.47 12 1 5 578.6 20.87 337.08

785.90 17.87 315.71 119.40 113.46 13 55 59 185.9 20.89 308.28

893.86 13.07 321.49 117.05 117.12 13 23 34 295.9 16.61 314.48
5831.87 22.77 277.79 121.48 109._0 16 35 35 5231.9 25.28 269.88

944.06 5.14 3_9.41 112.33 22).84 13 9 3 344.1 9.55 314.09
5356.44 31.38 244,72 124.48 103.81 18 59 27 4756.4 33.16 235.84

NI0-CCURS_ EXECUTION ACCURACY ORBIT 0ETERt4INATION ACCURACY

S_T 1396.1 56R 479.6 S,G3 113.4 ST 486.7 SR 470.9 SS 384.7

RRT -.3565 RRF .3736 RrF -.8366 CRT -.5788 CRS -.6546 CST .9938

|476.1 R23 -.0446 RI3 .8393 LSA 705.7 MSA 329.1 SSA 16.6

.5(,| 1407.7 _2 444.4 THA 172.24 ELI 601.8 EL2 310.5 ALF 136.63

L4UNCH 04TE AUG 6 1970 FLIGHT TINE 98.00 ARRIVAL GATE NOV 12 1970

HELIOCENTRIC CONIC

RL 151.44 LAL .00

RP |08.09 L4P -1.50

RC 40.1_4 GL -7.37
PLAN[TC_ENTRIC CONIC

C3 26.031 VHL 5.102

LNO4 AINTH LNCH TINE

84.17 11 53 16

95.83 13 30 23

IOO.O0 IZ 57 21

I00.00 15 9 0

I10.00 12 48 47

110.00 17 34 2

01FFERENTIAL CORR[CT|ONS

TOE .2439 TR*-Z.10_3 TC3 .0808 B*U .03_0

ROE -.41_ RR_ .0792 RC3 -.059_ FAU .024_3

FOE -.2336 FRA .893fl rC3 -.8|58 6SP 4435

80£ .4829 BR* 1.1092 8C3 .1005 FSP -321

0IST*N_E 236.513

LOt. 313.1_ VL 24.836 G*L 4.27 AlL 91.511_* 97.03 S_AA 117.Z0 ECC .30321 INC 1.5138 Vl 29.361

LOP 50.17 VP 36.376 GAP -17.10 AZP 69.81 TAL 170.05 TAP 267.09 RCA 81.66 APO 152.73 V2 35.060

GP -9.41 ZAL 63.65 lAP 9.58 ETS 97.90 lA[ 173.71 £TE 321.46 ZAC 90.51ETC 258.65 CLP 1.82

OLA -28.86 RAL 244.55 RAD 656_.1 VEL 12.141 PTM _.IB VHP 10.607 0PA -25.83 RAP 226.74 ECC 1.4284

L-I T|NE IN| LAT |NJ LONG IN| RT AS_ |NJ A_NTH IN| TINE PO C$T TIN |NJ 2 LAT |NJ 2 LONG

1113.6| 18.35 339.95 I17.53 112.67 12 11 49 513.6 21.27 332.45

799.29 18.37 $|6.92 1|7._3 112._ 13 43 43 199.3 21.28 309.42

g05.64 12.77 3Z2.06 114.B3 117.26 13 12 26 305.6 16.32 315.07

5770.54 24.14 273.74 119.84 108.19 |6 45 10 5170.5 26.40 265.67

932.55 5.i7 3|9._ 110.54 123.78 13 4 _ 332.5 9.97 313.47

5316.39 32.20. _41.75 122.31 102,15 19 2 38 4716.4 53.54 232.78

NI0-C_URSWE EXECUTION ACC'U_CV CRBIT DETERMINATION ACCURACY

5GT 1447.2 _;R 482.8 SC_3 124.4 ST 506.1 SR 469.0 SS 396.9"

RRT -.3_9 RRF .4|_ RTI r -.847| CRT -.5947 CRS -.6561 CST .9_54

1_2fl.6 R_3 -.0_07 R|_ .B502 LSA 725.5 NSA 327.2 SSA 16.8

SG| 1461.1 S_ 4]1_.9 TNA |7|.70 ELI 616.7 EL2 309.4 ALF 138.65

LAUNCH OATE AUG 6 19"/'0 FLIGHT TIN[ IO0.O0 ARRIVAL 0ATE NOV 14 1970

PELIO_ENTRIC CONIC
RL 151.74 LAL .00

RP 108.05 LAP -|.33

RC 40.345 GL -6.98

PLANE TOCENTR| C CONIC

C3 23. 500 _HL 4.848

LN_H AZMTH _ TINE

87.19 12 17 _5

92.81 13 4 50

100.00 12 44 32

lOO.OO 15 20 33
110.00 12 42 48

110./30 17 _ 47

O|FF£RENT|AL _OR'RIECTION$

TOE .2468 TRA-|.OB_6 TC_ .1)|7 I_lU .04_

ROE -.39_5 RRA .0804 RC5 -.0848 r_U .0259_

FOE -.2364 FRA .9304 fC3 -.9564 B_ o 46453

BOE .4643 _RA | .0924 8C3 .J_r07 FSP -_57

0IST_QE243.L_64

LOL 313.15 VL 25.044 G*L 3.96 _ifl. 91.3_ i,ir.j 100._4 _IA ll8.28 Ice .29056 INC 1.3511 Vi 29.361

LOP 53.57 VP _._31 GAP -16.11 AZP _.7_ TAL IYO._O TAP 270.45 RCA 83.91APO 152.65 V2 35.073

GP _|0.07 ZAL 65.83 ZAP |0.07 ET$ 87.8"Z ZA_ 1713,,81ETE _215.2_ ZAC g0.07 £TC 258.86 CLP .17

0L._ -ZB.44 R_L 244.40 R/_ _St_l.O _EL 12.037 PPH

L-! TINE IN| L_T
1007.85 18.74

$54.74 |8,76

g_.32 12.51

5"t05,_5 25.45

_Z_.81 5.85

5272.82 52.78

_.|5 _ 10.095 OPA -26.96 RAP 228.|3 £CC J.3868

IN| I._ IN| RT AS_E _NJ AZNTN IN| TIME PO CST TIM IN| 2 L4T IN| 2 LONG
532.M 11_.59 111.Y9 IZ 34 _ 407,9 21.54 324.79

3_J.16 115.59 111.78 13 |9 4 254.7 21.53 313.59

3l_Z.9l 112.55 11Y.48 I_ 59 53 320.3 15.89 315.95

i_9.M 118,1_ 106._4 |6 _5 38 5105.5 27.43 261.12

519.44 |1_1,$5 I_.f4 12 58 13 325.8 10.22 313.11

2_.49 I_D.0_ 100.30 19 6 40 4672.8 33.85 229.41

NI0-O01_ EI_CUTI_I_CCURACV ORBIT O_TERNIN_TION ACCURACY
5GT |497.$ i_l 4_?.B _i_} IM.7 ST 527.1 SR 466.6 SS 408.7

RRT -.44_ _ .4845¢rrl r -.8570 CRT -.6|68 CRS -.6573 CST .9972

|575,0 f_ -,0554 RI_ .8603 LSA 747.0 N_ 322.9 SSA 17.1

8G| I_|4,5 _ 4_Z._ TNA 171.04 ELI 634.3 EL2 305.2 ALF 140.60

859



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH CATE AUG 6 1970 FLIGHT TIN[ 102.00

HELI_ENTRIC CONIC CISTANC_. 250.02_

RL 151 .74 LAL .00 LOL 313.13 VL 25.235 GAL 3.67 AZL 91.19 HCA 103.45 SNA

RP IOH.0I LAP -1.]5 L_ o 56.59 VP 36.675 GAP -15.27 AZP 89.72 TAL 170.40 TAP

RC 40.692 6L -6.49 6P -10.81 2AL 66.09 ZAP 10.91 [TS 78.76 2AE 167.92 [T[
PLANE TOCFNTRI C CONIC

C3 2! ,250 VHL 4,610 CLA -27.91 RAL 244.17 RAO 6567.9 VEL II.943 PTH 2.|3 VHP
LNCH A2'N TH

90.00

90.00

IO0.00

IO0 .DO

110.00

110.00

C I FFERI[NT IAL

TOE .2425 TRA-I .0727

ROE -.3714 RRA .I023

FDF" -.Z3_O FRA .9708

80E .4435 8RA I .0776

LAUNCH DATIr AUG 6 1970

I"_L IC_lr N _R I C CONIC

RL 151 .74 LAL .00

RP 107.97 LAP -.97

RC 41 .209 6L -5.87

PLAN[ TC_ENTRIC CONIC
C3 19.252 VHL 4.388

LNCH A2_4TH LNCH TIN[

90.00 11 _0 44

90.00 13 47 39

loo.OO 12 15 10

IOO.O0 15 45 54

110.0(3 12 26 24

110.0(3 17 51 10

LNCH TIN[ L-I TIN[ INJ LAT

11 58 7 1044.01 15.70

13 22 30 769.76 22.40

12 30 26 939.fr'Z 11.71

15 32 52 5637.53 26.66

12 35 19 9"24.17 5.89

17 44 29 5225.64 33.29

CORRECT 1ON5

TC3 .1941 BAU .0643

RC3 -.1163 FAU .02755

FC3-1.1226 BSP 4828

8C3 .L_262 IrSP -397

ARRIV,_L CATE NOV 16 1970

I19,31 [CC .27p76 INC I.IH49 Vl 29.361

273.86 RCA H6.05 APO 152.56 v2 35.0_6

328.14 7AC 89.55 ETC 259.09 CLP -1.52

9.604 DPA -28.13 RAP 229.47 ECC 1.3497

INJ LONG INJ RT ASC INJ A2'NTH INJ TIM( PO C57 TIM INJ 2 LAT INJ 2 LONG

333.66 112.16 113.87 12 15 31 444.0 18.79 326.35

316.35 114.86 107.79 13 35 20 169.8 24.62 308.38

324.01 110.18 117.70 12 46 6 339.5 15.32 317.09

264._ 116.19 104.05 J7 6 50 5037.5 28.33 256.26

319.36 106.68 123.73 12 _0 44 324.2 10.28 313.02

234.g0 117.70 98.24 19 11 34 4625.6 34.07 225.75

NI0-COURS[ EXECUTION ACCURACY OR01T CETERMIN4TION ACCURACY

SGT 1548.9 SGR 495.2 SG3 150.2 ST 543.8 SR 463.6 5s 420.0

RRT -.4894 _ .5156 RTF -.8668 CRT -.6294 CR5 -.6575 CST .9980

1626.2 1_3 -.0649 R13 .8707 LSA 764.4 M54 32'0.2 554 17.3

561 1569.3 SG2 426.3 THA 170.39 ELI 647.4 EL2 302.6 ALF 142.14

ARRIVAL DATE NOV 18 1970

120.27 ECC .26777 INC 1.0141 Vl 29.561

277.31 RCA 88.07 APO 152.48 V2 35.098

328.81 2AC 88.92 ETC 259.31 CLP -3.25

FLIGHT TINE 104.00

0ISfANCE 256.785

LOL 313.13 VL 25.412 GAL 3._9 A2L 91.01 HCA 106.67 S_4A

LCP 59.80 VP _.80g GAP -14.40 A2P 89.71 TAL 170.64 TAP

GP -11.64 2AL 66.42 ZAP 12.07 ETS 71.04 ZAg 165.09 ETE

OLA -27.24 RAL 243.89 RAO 6567.8 VI[L 1|.859 PTH 2.10 VHP
L-I TINE INJ I.AT INJ LO_ INJ RT ASC |NJ A2'NTH

1106.73 13.93 337.42 109.32 114.90

659.95 24.49 308,96 113.34 104.68

963.18 10,95 325.37 I07.80 117.99
5566.78 27.73 259._ 114.18 101.64

927.93 5.75 319.56 104.66 123.75

5174.78 33.72 230.99 115.21_ 95.96

-29.38 RAP 230.75 ECC 1.3168
C$T TIN INJ 2 LAT INJ 2 LONG

506.7 17.18 330.25

59.9 26.27 300.77

363.2 14.61 318.49

4966.8 29.05 251.13

327.9 10.14 313.22

4574.8 34.18 221.78

ORBIT 0ETERMINATION ACCURACY

ST 561.0 SR 460.0 SS 430.4

CRT -.6470 CRS -.6566 CST .9986
LSA 782.0 MSA 315.7 SSA 17.6

ELI 661.7 EL2 297.3 ALF 143.58

9.134 0PA
INJ TINE PO

11 49 II

13 58 39

12 31 13

17 J8 41

12 41 51

19 17 25

OIrFERENTIAL COR81[CTIONS NID-O_JRSIE EX[CUTION ACCURACY

70E .2401 TRA-1.0556 TC3 .2636 8AU .0788 SGT 1598.6 S6R S06.2 5G3 165.2

ROE -.3501 RRA .1151RC3 -.1555 FAU .02931 _ -.5401 _ .5701 RTF -.8754

FOE -.2377 FRA 1.0148 FC3-1.3182 BSP 5023 _ 1676.8 1_3 -.0740 R13 .8799

80E .4245 8RA 1.0619 6C3 .3061 F_P -441 SGI 1623.5 $62 419.5 THA 169.59

L4UNCH O4TE AUG 6 1970 FLIGHT TIN[ 106.00 ARRIVAL CA TE NOV 20 1970

HELIC(ENTRIC CONIC OISTANCE 263.548

RL 151.74 LAL .00 LC_. 313.13 VL 25.573 GAL 3.12 AZL 90.84 H(A 109.88 5NA 121.19 ECC .25758 INC _:1372 Vl 29.361

RP 107.93 LAP -.79 LOP 63.01 VP 36.934 GAP -13.57 ATP 89.72 TAL 170.93 TAP 280.81 RCA 89.97 APO 152.40 V2 35.111

RE 41.891GL -5.12 GP -12.57 ZAL 66.83 2AP 13.52 ETS 64.70 2AE 162.34 ETE 328.77 2AC 88.17 ETC 259.54 CLP -5.03

PLANE TCX_ENTRIC CONIC

C3 17.483 VHL 4.181 0LA -26.42 RAL 243.36 RA0 6367.7 V[L 11.784 PTH 2.08 VHP B.685 CPA -_.70 RAP 231.97 ECC 1.2_77

LNCH 4ZNTH LNCH 7II4[[ L-I 7114[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 II 7 8 1158.36 12.43 340.47 106.67 115.65 11 26 27 558.4 15.78 333.40

90.00 14 8 37 5851.23 25.99 280.20 I11._0 101.65 15 46 8 5251.2 27.34 271.79

I[30.00 11 58 49 991 .44 10.05 326.97 105.43 118.30 12 15 21 391.4 13.75 320.14

IOO.OO 15 59 37 5493.37 28.63 254,41 112.04 99.00 17 31 11 4893.4 29.57 245.73

110.00 12 16 2 937.41 5.39 320.0_ 102.60 123.81 12 31 39 337.4 9.79 313.73

110.00 17 58 54 5120.17 34.03 LP'Z6.76 112.73 93.48 19 24 14 4320.2 34.13 217.52

OIFVERENTIAL CORRIECTION$ NIO-COUR_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .2363 TR*-I .03_4 TO3 .3432 8AU .0933 SGT 1646._-'SGR 521.8 SG3 181.8 ST 576.4 SR 455.6 SS 439.7

ROE -.3296 RRA .1292 RC3 -.2041FAU .03125 RRT -.5_ _ .6266 RTF -.8835 CRT -.6649 CRS -.6536 CST .9986

FOE -.2348 FRA 1.0633 FC3-1.5475 BSP 5218 $6_ 1727.5 1_3 -.0841RI3 .8888 LSA 797.6 MSA 310.7 5SA 17.9

80E .4056 8RA 1.0464 6C3 .3993 FSP -4_(3 SGJ 1677.5 $62 412.5 THA 168.67 EL1 674.7 EL2 290.7 ALF 144.H2

LAUNCH OATE AUG 6 1970 FLIGHT TIN[ 10_.00 ARRIVAL CATE NOV 22 1970

HELI_KNTRIC CONIC

RL 151.74 LAL .OO

RP 107.89 LAP -.60
RC 42.728 GL -4.21

PLANETOCENTRIC CONIC

C3 15.921 VHL 3._J0
LNCH A_f4TH LNCH TIME

9(3.00 10 44

90.00 14 28 14

1/30.00 11 41 27

IOO.OO 16 14 3

110.OO 12 4 18

110.00 18 7 42

01FFERENTIAL CORRIECTIONS

TOE .2_6 TRA-I.0211 TC3 .4326 BAU .I079

ROE -.3097 RRA .1449 RC3 -.2641 FAU .03339

FOE -.2278 FRA 1.1169 FC3-1.8157 BSP 5412

_E .3862 6RA 1.0314 8C3 .3068 FSP -545

OISTANC£ 870.311
LOL 313.13 VL 25.725 GAL 2.86 A2L 90.65 HCA 113.10 SMA

LOP 645.23 VP 37.049 GAP -12.76 A2'P 89.74 TAL 171.24 TAP
GP -13.62 7AL 67._0 2AP 15.22 ETS 59.60 ?AE 159.70 ET[

122,04 ECC .24814 INC .6529"VI 29.361

284.34 RCA 91.76 APO 152.32 V2 35.123

328.25 2AC 87._ ETC 259.75 CLP -6.86

OLA -25.44 RAL 243.19 RAO 6567.6 VlEL 11,718 PTH 2.06 VHP 8.258 OPA -32.11 RAP 233.10 ECC 1.2620

L-I TIN[ INJ LAT INJ LCNG INJ RT ASC INJ AZI4TH |NJ TIN[ PO CST T/H INJ 2 LAT INJ 2 LONG

1208.17 10.95 343.37 104.13 116.28 II 4 44 608.2 14.39 336.39

5758.47 27.10 273.64 109.47 98.54 16 4 12 5158.5 28.00 265.09

1024.60 8.97 328.85 103.09 118.63 11 58 31 424.6 12.73 322.07

5417.27 29.31 248.86 109.79 96.16 17 44 21 4817.3 29.85 240.09

952.91 4.80 320.87 100.54 123.88 12 20 11 352.9 9.22 314.57

5061.73 34.18 2L>'Z._ |10,14 90.78 19 32 3 4461.7 33.91 212.97
NI0-COJRSI[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

S6T 1692.7 S_R 543.5 5_3 2130.0 ST 589.1 SR 450.2 SS 447.2

RRT -.6460 RRF' .68_6 RTF -.8911 CRT -.6826 CRS -.6473 CST .9976

$6_ 1777.8 R_3 -.0954 R13 .8972 LSA 810.0 MSA 305.4 SSA 18.2

S_1 1730.9 $62 405.7 THA 167.59 ELI 685.4 EL2 282.8 ALF 145.87
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUNCH OAT[ AUG 6 1970 FLIGHT TIN[ |IO.00 ARRIVAL CATE NOv 24 1970

HELIOCENTRIC CONIC CISTANCE Z77.069

RL 151.74 LAL .DO LOL 113.15 VL 25.862 GAL 2.63 ATL g0.46 PICA 116.32 SMA 122.84 [CC .23943

RP 107.86 LAP -.41 LGP 69.45 VP 37.156 GAP -1|.96 AZ_P 89.80 TAL 171.59 TAP 287.91 RCA 93.43

RC 43.711 6L -3.1| GP -I4.81 7AL 67.83 TAP 17.|6 [TS §5,54 ZA[ 157.18 IT[ 327.35 ZAC 86.27

PLANET(X[NTR|C CONIC

C3 14.546 VHL 3.814 0LA -24.26 RAL 242,80 RAO 6567.6_VEL 11.659 PTH 2.05 VHP 7.853 OPA -33.63

LNCJ.I A_ITH LNCH TIME L-I TINg |NJ LAT |NJ LONG |NJ RT ASC |NJ AZ_ITH INJ TINE PO CST TIN

gO.OO 10 22 14 1259.50 9._k_ 346.34 |01.70 116.84 |0 43 14 659.5

90.00 14 47 27 5666.6| 27.86 267.0_ 107.29 95.31 16 21 54 5066.6
I00.OO 11 23 6 1063.02 7.71 331.00 100.80 118.97 11 40 49 463.0

10(3.00 16 29 17 5338.32 29.74 243,03 107.45 93.12 17 58 15 4738.3

110.OO 11 51 14 974.76 3.97 322.02 M,50 123.98 12 7 29 374.8

SI0.[_0 18 17 37 4_J9.34 34.13 217.33 107.49 87.90 19 40 57 4399.3
01FFER(NTIAL CCIRI_CTIONS

TO[ .2228 TRA-1.0041 TC3 .3310 8AU .1224
ROE -.2802 J_'R4 .1628 RC3 -.3376 FAU .03373

FOE -.2158 FRa 1.J763 FC3-2.1263 8_P _O7

8O[ .3658 _A 1.0172 IK3 .6zgz FSP "¢:06

NI0-C.(3URS[ [XECUTICN ACCURACY

SGT 1735.9 SGR 373.0 SG3 Z20.1
-.C_178 J_F .7391 RTF -.8981

SG8 1818.0 _3 -.1078 R13 .9053

S(,J 1783.8 SGZ 399.4 THA 166.33

IN(: .4593 VI 29.361

APO 152.25 V2 35.135

ETC 259.96 CLP -8.76

RAP 234.14 ECC 1.2394

INJ 2 LAT INJ 2 LONG

12.91 339.43

28.30 258.39

11.52 324.28

29.86 254.23

8.41 315.74

33.46 208.15

CRBIT DETERNINATXON ACCURACY

ST 598.8 SR 443.3 SS 452,9

CRT -.7003 CRS -.6369 CST .9950

LSA 818.4 NSA 300.1 SSA 18.5

ELI 693.1 EL2 273.4 ALF 146.77

LAUNCH 0ATE 4UG 6 1970 FLI_IT TINE 112.00 ARriVAL O.ATE NOV 26 1970

HELI(X[NTRIC C.CNXC

RL 131.74 LAL .00

RP 107.82 LAP -,22

RC 44.829 GL -1.81

PLANETOC(NTRIC CCNIC

C3 13.345 V_. 3.633

LNO4 ATMTH LF_H TIME
9O.OO 9 39 40

90._ 13 6 49

1OO.OO 11 3 48

1OO.OO 16 43 22

|JO.O0 11 36 35

110.00 18 28 44

0ISTANC£_3.820

313.13 VL Z�.g6b GAL Z.40 AZL g0.Z5 PiCA 119.54 ,_44 123.59 ECC .23141 IN(: .2544 vI 29.361

LGP 72.67 VP 37.254 GaP -11.23 4ZP 89.87 TAL 171.97 TAP 291.3J RCA 94.99 APO 152.I9 v2 35.146

6P -16.16 ZAL 68.43 ZAP 19.32 (TS 52.33 7AE 154.78 (T( 316.|1Z4C 85.06 ETC 260.15 CLP -10.74

0LA -22.87 RN. 242.40 fO0 6_37.5 V[L 11.607 PTH 2.03 VHP 7.470 OPA -35.27 RAP 235.05 (CO 1.2196
L-I TINE INJ LAT ZNJ _ INJ RT ASC INJ 42147H INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1314.22 7.69 348.46 99.39 117.34 10 21 34 714.2 11.29 342.64

5574.01 ZB.Z6 160,_ 105.01 81.95 16 39 43 4974.0 28.23 251.62

1107.22 6,24 333.47 96.61 119.29 11 22 15 507.2 lO.IO 326.80

3256.25 29.88 236.93 105.04 89.91 18 12 58 4656.3 29.56 228.14

1003.38 2._ 323.52 g_.53 124.08 11 53 38 403.4 7.33 317.26

4932.86 33.84 212.16 104.83 84.8_ 19 50 57 4332.9 32.76 203.09

ORBIT 0ETERMIN_TION ACCURACY

ST 604.3 52 434.6 SS 456.6

CRT -.7182 CRS -.6209 CST .9900

LSA 821.6 N$A 295.2 SSA I8.9

ELI 696.6 EL2 262.3 ALF 147.53

OIFFERI[NTIAL CORRECTIONS

TO£ .2123 TRA -.9_72 TC3 .6371 8Jul.J .1_69

ROE -.2703 RRA .1835 RC3 -.4275 FAU .03827

FOE -.I_ FRA 1.242i FC3-2.4826 8SP 57_

BOE .3438 _qA 1.OO41 8C3 .7672 FSP -673

XIO-_ EXECUTICN ACCURACY

S_T 1775.Z Sr,R 612.4 S_3 242.2

RRT -o74_4 RRF o7910 RTF -.9044

SGB 1877.8 R_ -.1215 R13 .9130

SGJ 18_16.1 _ 384.1 THA 164.85

LAUNCH _AT( AUG 6 I9?O FLIGHT TIN[ 114.00 ARRIVAL C4TF NOV 28 1970

HEL ICX:£NTRI C CONIC

RL 151.74 LAL .00

RP IO7.79 LAP o.05

RC 46.[}75 GL -.27

PLANE TOCENTRIC CONIC

(.3 12.302 VHL 3.507

LNCH ATNTH LNCH TINE

90.D_ 9 36

9O.OO 15 26 40

100.DO 1O 43 34

100.00 17 2 26

110.0_- II-2I 24

110.00 18 41 6

01$_ANC£ 29(3.563

LOL 313.13 VC 26.IO3 GAL 2.19 ATL 90.04 H_A 122.76 SNA 124.28 (CO .22406 INC .0313 VJ 29.361

LOP 75.89 VP 37.345 GAP -I0.49 AZP 89.98 TAL |72.37 TAP 295.13 RCA 96,44 APO 152.13 V2 35.15_

GP -17.?0 74L 69.08 ZAP 21.71 (TS 49.79 74£ 152.48 (T( 324.57 74C 83.66 (TC 260.32 CLP -12.79

CL4 -21.23 RAL 242.00 RAC 6567.9 VI[L 11.562 PTH 2.02 VHP 7.1110PA -37.07 RAP 235.83 ECC 1.2025

L-I TINE INJ LAT INJ LON_ INJ RT 45_ INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1373.72 5.81 352.83 97.24 I17.76 9 59 33 773.7 9.48 346.07
5479.38 28.28 253.37 J02.68 88.49 16 57 59 4879.6 27.77 244.75

1157.79 4.55 336.27 _NS.55 119.58 11 2 52 557.8 8.46 329.66

5170.74 29.71 230._8 102.61 86.58 18 28 37 4570.7 28.92 221.87

1039.23 1.51 325.39 94.66 124.15 lI 38 43 439.2 5.98 319.16
4862.07 33.27 206.71 102.18 81.68 20 2 8 4262.1 31.77 197.8I

01FFEI_[NTIAL CORRECTIONS

T0E .1990 TRA -.9703 TC3 .7483 8_U .1§14

ROE -.2502 RR_ .2075 RC3 -._364 FAU .04100
F0E -.1691 FRA 1.3146 FC3-2.8835 8.$P 5989

8OE .3197 _RA .9924 BC3 .9206 FSP -747

NXO-CGLMS[ EXECUTION ACCURACY ORBIT 0ETERlqlI_TION ACCURACY

S_T 1809.4 _ 664.0 ,T_3 266.0 ST 605.2 SR 423.2 S5 458.9

RRT -.7898 RRF .8375 RIT -.910! CRT -,7369 CRS -.5981 CST .9811

1927.4 i_3 -,1_0 R13 .9L:_5 LSA 81_.1NSA 291.0 SSA 19.3

.561 1887.5 _ 380.4 THA J63.09 ELl 695.3 EL2 249.1 ALF 148.19

L_UNCH 0ATE AUG 6 1970 FLIGHT TINE 116.00 ARRIVAL OATE NOV 30 1970

H_LIOC[NTRiC CCNIC

RL 151.74 LAL .OO

RP 107.76 LAP .16

RC 47.431 6L 1.34

PLANETOCENTRIC CONIC

C3 11.407 VI_ 3.377

LNO'I A_ITH I..N_H TINE
90.00 9 13 4

gO.O0 15 47 17

I00.00 IO 22 2_

100.00 17 20 38

110.00 11 4 43

110.00 18 54 49

OISTANCE_�7.295

LQ. 313.13 VL 26.21_ GAL 2.00 AZl. 89.80 PiCA 125.99 SMA 124.92 ECC .21734 INC .1975 V! 29.361

LCP 79,12 VP 37.429 GAP -9.79 AZP g0.12 TAL 172.78 TAP 298.76 RCA 97.77 _PO 152.08 V2 35.168
GP -19.45 7AL 69.79 ZAP _4._1ETS 47.79 74( 150.26 ETE 322.7| 7AC 82.03 ETC 260.46 CLP -14.94

0LA -19.32 RAL 241.63 RAO 6567.4 V_L 11.524 PTH 2.01 _4P 6.777 0PA -39.05 R4P 236.43
L-I TINE INJ I..AT INJ _ INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT

1439.21 3.72 356.51 95.28 118.09 9 37 4 839.2 7.45

338E._J 27.g0 246.29 100.57 84.96 17 17 0 4782.4 26.91

1215.47 2.61 339.44 94.67 119.79 10 42 40 615.5 6.55

5081.38 _.17 224.00 100.22 83.15 18 45 _0 448].4 27.91

1082.90 -,16 327,66 92.94 124,18 11 22 46 482.9 4.33

4786.71 32.39 _1.01 99.61 78.41 20 14 36 4186.7 _0.43

OXFFER(NTIAL CORRECTIONS

TOE .|822 TRA -.9347 TC3 .8_07 B_U .1661

RO_ -.2284 RRA .2381 RC3 -.6671 FAU .04389

FOE -.1294 FRA I .3932 FC3-3.3310 8SP 6168

BO( .2922 BR_ .9834 8C3 1.0890 FSP -8215

NIO-C, CURS( EXECUTION ACCURACY

SGT 1838.2 t£_R 730.3 ,%3 291.7

RRT -.8270 F_: .8773 RTF -.9152

SGB 1977.9 _3 -.1507 RI3 .9278

S_I 1939.3 S_2 389.2 THA 161.02

ECC 1.1877

INJ 2 LONG
349.8J

237.77

332.88
215.42

321.45

192.33

OROIT 0ETERNINATION ACCURACY

ST 600.8 SR 408.1 SS 460.7

CRT -.7569 CRS -.5663 CST ,9657

LSA 810.1HSA 288.4 $SA 19.6

ELI 687.9 EL2 232.9 ALF 148.82

eGI



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. t9"70
r

LAUNCH CATE AUG 6 1970 FLIGHT TIN[ 118.00 ARRIVAL CATC CEC 2 1970

HEL ICX:ENTRIC CONIC

RL 151 .74 LAL .OO LC_ 313.1} VL 26o304 GAL

RP 107,72 LAP .35 LOP 82.34 VP 37,505 GAP

RE 48.g93 GL ;}.65 GP -21.43 2'AL 70.§5 ZAP

PLANE TOCENTR|E CONIC

C] 10.614 VHL 3.264 9LA -IT.IO RAL 241.31 RAO 6567.4 VEL

LNO4 4_'NTH LNCH TIE L-| TIME JNJ LAT
90.00 8 48 47 |5|1.92 1.38

90.00 16 8 58 5281.64 27.09

100.00 10 0 I9 1281.14 .36
100.00 17 40 8 4987.65 28.22

110,(30 10 46 55 1135.10 -2.15

IfO.00 19 10 I 4706,45 31.13

D I FFERI[NT 14L CCIRRI[C T |ON5

TCE .1620 TRA -.9389 TC3 .9706 8AU .1812

ROE -.21342 RRA .2703 RE3 -.8225 IrAu .04689

FOE -.0754 FRA 1.463| FC3-3.8104 85P 63_0

BOE .2606 BRA ,9771 BC3 I ,2722 FSP -911

DISTANCE ]04.014

1.8I AZL 89.55 PEA 129.21 5NA 125.52 ECC .21122 INC :4530 Vl 29.361

-9.10 AZP 90.29 TAL 173.19 TAP 302.41 RCA 99.01 APO 152.03 v2 35.179

27.23 ET$ 46.22 ZAE 148,08 ETE 320.54 ZAC 80.13 ETC 260.57 CLP -17.18

11.491 PTH 2.00 VHP 6.471 DPA -41.23 RAP 236.82 ECC 1.1753

INJ LONG INJ RT A,_ INJ A2'NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

.57 93.56 118.29 9 13 59 911.9 5.15 353.92

239.03 98.13 81.41 17 37 0 4681.6 25,62 230.67

343.05 93.01 119.89 I0 21 40 681.1 4.36 336.52

217.20 97.91 79.70 19 3 16 4387.7 26.50 208.81

330.39 91.42 124.12 1! 5 50 535.1 2.34 324.18

195.09 97.16 75.12 20 28 27 4106.4 28.78 186.68

NI0-EOUREd[ EXECUTION ACCURACY ORBIT 0E TERNINATION ACCURACY

`%T 1859.0 _ 814.3 `%3 318.9 ST 590.7 SR 388.4 SS 464.7

RRT -.8575 _ .910D'RTF -.9197 CRT -.7814 CR5 -.5276 CST .9407

SG6 2029.5 R23 -.1644 R13 .9351 LSA 795.2 HSA 287.8 SSA 19.8

.%1 1991.5 .%2 391.1 THA 158.55 EL1 674.3 EL2 212.3 ALF 149.46

LAUNO4 DATE AUG 6 1970 FLI_.IT TINE 120.00 ARRIVAL DATE DEC 4 1970

t"_L ICCENTRI C CONIC
RL |51 .74 LAL .00 LCt. 313.13 VL 26._J0 GAL

RP 107,69 LAP .54 LOP 85,57 VP 37,575 GAP

RC 50.4§1 GL 6.11 GP -23.74 ZAL 71,36 ZAP

PLANE TCX_ENTRI { CONIC

C3 10.040 VHL 3.169 0LA -14.55 RAL 241.05 RAO 6567.4 Vl[L
LNCH A2'MTH LNCH TINE L-I TrNE INJ LAT

90.00 8 23 40 1593.17 -1.24

90.00 16 32 I 5176.47 25.80

100.00 9 37 13 1355.88 -2.15

100.OO 18 I 10 4888.99 26.82

110.00 I0 28 ! 1196.75 -4.50

110.00 19 26 51 4620.89 29.48

OIFFER£NTIAL CORRECTIONS

TOE .1381 TRA -.9237 TC3 1.0688 BAU .1968

ROE -.1758 RRA .3115 RC3-1.0034 FAU .04988

FOE -.0032 FRA J .5781 FC3-4.3009 BSP 652013

60E .2236 BRA .9748 BC3 1.4660 FSP -997

0I$TANCE 3,10,719

1.65 A2'L 89.27 H(.A 132.44 SNA 126.06 ECC .20566 IN( .7328 VI 29.361

-8.44 A2'P 90,49 TAL 173.61 TAP 306.05 RCA lo0.13 APO 151.99 V2 35.188

30.38 IrT$ 44.96 ZA[ 145.90 FTE 318.05 2AC 77.94 ETC 260.64 CLP -J9.54

11.464 PTH 1.99 VHP 6.194 OPA -43.63 RAP 236.93 ECC 1.1652

INJ LCN(; INJ RT A_ |NJ A214TH INJ TII,_ PO CST TIM INJ 2 LAT INJ 2 LONG

5.10 92.14 118.29 8 50 13 993.2 2.35 358.47

;_31.61 96.04 77.90 17 58 18 4576.5 23.87 223.47

347.15 91.63 119.82 9 59 49 755.9 1.83 340.63

210.20[} 95.77 76.27 19 22 39 4289.0 24.66 202.06

33:3.61 90.17 123.92 10 47 58 596.7 -.02 327.40

188.98 94.91 71.85 20 43 52 402'0.9 26.71 180.86

MIO-CCURSIE IrX[CUTICN ACCURACY ORBIT DETERNINATION ACCURACY
.%T 18"/'0.4 SGR 918.7 .%3 346.9 ST 575.1 SR 363.1 55 475.3

RRT ".8812 RRF .9355 RTF -.9234 CRT -.8147 CR5 -.4893 CST .9023

SG6 2083.8 RZ3 -.1757 RI3 .9424 LSA 777.1 HSA 290.5 5SA 19.8

.%1 2045.6 .%2 397.2 THA 155.62 ELI 654.5 EL2 185.0 4LF 150.16

LAUNCH CATE AUG 6 1970

HELIOCENTRIC CONIC

RL 151.74 LAL .00

RP 107.67 LAP ,73

RE 52.096 GL 8.96

PLANE TC(ENTRIC CONIC
C3 9.567 VHL 3.093

LNCH ATMTH LPEH TIN_

90.00 7 57 33

90.00 16 56 46

100.00 9 13 1

100.00 18 23 59

110.00 10 7 58

I10.00 19 43 32

FLIGHT Till[ I22.00 ARRIVAL DATE 0£C 6 1970

DISTANCE 317.408

LOt. 313.13 VL 26.468 GAL 1.49 AZL 88.96 HCA 135.67 .SNA 126.56 ECC .20064 INC 1.0433 Vl 29.361

LOP 86.80 VP 37.639 GAP -7.79 AZP 90.75 TAL 174.02 TAP 309.69 RCA 101.16 APO 151,95 V2 39.198

GP -26.35 ZAL 72.22 ZAP 33.83 ETS 43.93 ZAE 143.65 ETE 315.23 ZAC 75.40 ETC 260.65 CLP -22.03

DLA -11.61RAL 240.88 RAO 6567.3 VEL 11.444 PTH 1.99 VHP 5.95J DPA -46.35 RAP 236.76 ECC 1.1574

L-I TINE JNJ LAT INJ LONG ZNJ RT A,_C INJ A2'HTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1684.5(_ -4.18 10.21 91.08 118.03 8 25 38 1084,5 -.39 3.57
5066.02 24.00 224.02 94.19 74.51 18 21 12 4466.0 21.64 216.14

1441.03 -5.02 351.84 90.61 119.51 9 37 2 841.0 -1.06 345.30

4784.72 24.93 203.03 93.89 72.95 19 43 44 4184.7 22.36 195.18

1268.94 -7.23 337.42 89.25 123.50 JO 29 7 668.9 -2.78 331.17
4529.58 27.37 182.71 9_.94 68.68 21 l 1 3929.6 24.23 174.95

0IFFER1ENTIAL CORMECTION$ HI0-COURSE E_ECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .llIO TRA -.9085 TC3 l .1466 8AU .2134 .%T 1870.6 SGR 1047.1 .%3 374.B ST 555.4 SR 333.3 SS 499.2

ROE -.1413 RRA .3616 RC3-1.2099 FAU .05274 RRT -.8989 RRF .9548 RTF -.9264 CRT -.8646 CR5 -.4754 CST .8505

FOE .0898 FRA 1.6787 FC3-4.7725 BSP 6732 .%B 2143.7 R_Z3 -.1828 RI3 .9499 LSA 761.8 HSA 296.7 SSA 19.3

8DE .1 797 6RA .9778 BE3 1.6683 FSP -1088 .%1 2104.5 `%2 407.8 THA 152.15 ELI 630.7 EL2 147.5 ALF 150.82

LAUNCH QATE AUG 6 1970 FLIGHT TINE 124.00 ARRIVAL DATE DEC 8 1970

HELIOCENTRIC CONIC DISTANCE 324.080

RL 151.74 LAL ,(30 LOL 313.13 VL 26.538 GAL 1.36 A21. 88.61HCA 138.90 S_A 127.01ECC .19612 IN(: 1.3921 Vl 29.361

RP 107.64 LAP .92 LOP 92.03 VP 37.696 GAP -7.17 AZP 91.05 TAL 174.42 TAP 313.32 REA 102.10 APO 151.92 V2 35.206

RC 53.818 GL 12.24 GP -29.34 ZAL 73.13 ZAP 37.60 ETS 43.06 ZAE 141.25 ETE 312.11 ZAC 72.48 ETC 260.59 CLP -24.65
PLANETC_ENTRIC CONIC

C3 9.244 VHL 3.040 OLA -8.25 RAL 240.81 RAO 6567._ V[L 11.429 PTH 1.98 VHP 5.748 OPA,-49.36 RAP 236.15 ECC 1.1521

LNCH AZMTH LNCH TIH[ L-I TINE INJ LAT |NJ _ |NJ RT AS( INJ A214TH |NJ TINE PC) CST TIM ]NJ 2 LA_ |NJ 2 LONG

90.00 7 30 12 1787.74 -7.45 16.03 90.47 117.40 8 0 0 1187.7 -3.72 9.33
90.00 17 23 38 4949.35 21.66 _16.27 92.68 71._0 18 46 7 4349.3 18.91 208.67

I00.00 8 47 33 1538.21 -8.2_ 397.25 90.04 118.83 9 13 11 938.2 -4.34 350.64

100.O0 18 48 58 4674.11 22.52 195.?0 9"Z.36 69.81 20 6 52 4074.1 19.57 188.15

110.O0 9 46 41 1333.06 -10.36 _41.9"Z 88.77 122.76 10 914 753.1 -5.97 335.58

II0.00 20 6 19 4432.0_ 24._0 176130 91.34 65.68 21 20 II 3832.0 21.30 168.89

DIFFERENTIAL CCRRI[CTIQq5 NIO-COURS_ EXECUTION ACCURACY OP_IT DETERMINATION ACCURACY

TOE .0811 TRA -.8940 TC3 1.2025 BAU .2317 .%T 1859.1 _ 1203.6 .%3 401.5 5T 533.6 SR _O5.3 55 543.3

ROE -.0960 RRA .4232 RC3-1.4387 FAU .05531 RRT -.9115 RRF .9688 RTF -.9286 CRT -.9347 CRS -.5295 CST .7927

FOE .2063 FRA I .7822 FC3-3.1798 BSP 6944 SG_ L:_'Z14.8 R_3 -.18_8 RI3 .9577 LSA 761.0 NSA 305.8 SSA 18.2

BDE .1272 _RA .9891BC3 1.8751FSP -1173 .%1 2173.9 .%2 423.3 THA 148.10 ELI 607.3 EL2 95.4 ALF 151.08

862



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE AUG 6 1970 FLIGHT TINE 126.00 ARRIVAL CATE 0EC 10 1970

HELIOCENTRIC CONIC

RL 151.74 LAL .00

RP 107.61 LAP 1.10

RC 55.612 GL 15.99

PLANE TOCENTRIC CONIC

C3 9.09(} VHL 3.015 CLA

LNO-I ATNTH LNCH TIE L-I TIHE INJ LAT

90.00 7 I 17 1905.15 -II.06

90.00 17 53 8 4825.44 18.75

100.00 8 20 32 1649.48 -I1.84

1(30.00 19 16 34 4556.34 19.56
110.OO 9 24 O 1450.81 -13.91

110.00 20 29 35 4327.78 21.71

OIFFERENTIAL CCRMECTICINS

TOE .0488 TRA-.8789 TC3 1.1137 8AU .1515
ROE -.0416 RRA .4989 RC3-1.6768 FAU .05718

FDE .3485 FRA 1.8829 FC3-5.4462 8SP 7_:_}8
eOE .O642 8RA 1.0106 6C3 2.0699 FSP -1250

CISTANC£ 330.733

LOt. 313.13 VL 26.601 GAL 1.23 AZL 88.21HCA 142.13 Sa4A 127.42 ECC .19208 INC 1.7891 Vl 29.361

LOP 95.27 VP 37.748 GAP -6.56 AZP 91.41 TAL 174.80 TAP 316.93 RCA J02.94 APO 151.89 V2 35.214

GP -32.74 ZAL 74.09 ZAP 41.69 ETS 42.24 2AEl138o61 ETE :308.72 ZAC 69.14 ETC 260.45 CLP -27.41

-4.45 RAL 240.89 RA0 6567.3 VEL 11.423 PTH 1.98 VHP 5.591 CPA -52.71 RAP 235.00 ECC 1.1496

INJ LCNG ZNJ RT ASC INJ AZMTH INJ TIME F_) CST TIN ZNJ 2 LAT i_J 2 LONG

22.76 90.45 116.23 7 33 2 1505.1 -7.44 15.95

208.35 91.64 68.38 19 13 33 4225.4 15.65 201.04

3.56 90.04 117.65 8 48 2 1049.5 -8.05 356.83

188.20 91.29 66.93 20 32 30 3956.3 16.27 180.96

347.28 88.84 121.55 9 48 10 850.8 -9.63 340.79

169.77 90.21 62.93 21 41 43 3727.8 17.91 162.71

MI0-COURS_E EXECUTION ACCURACY C_81T DETE/_INATION 4CCURACY

S6T J830.5 SGR 13g0.2 SG3 424.2 ST 511.5 SR 297.6 SS 612.5

RRT -.9197 _ .9788 RTF ",9296 CRT -.9944 CR$ -.6832 CST .7429

S_ 2298.6 R23 -.1780 R13 .9654 LSA 791.5 HSA 314 .O SSA 16.4

•_1 2255.5 SG2 443.1 THA 143.43 ELI 591.2 EL2 27.2 ALF 149.88

LAUNCH OATK AUG 6 1970 FLIGHT TINE 128.OO ARRIVAL DATE DEC 12 1970

P_LICCENTRIC CONIC

RL 151.74 LAL .0/3
RP 107.59 LAP 1.28

RC 57,469 GL 20.24

PLANETOCENTRIC CONIC

C3 9.141 VHL 3.023

LNCH A2"MTH LNCH TIME

90.00 6 30 14

90.00 18 25 59
IOO.OO 7 51 31

100.00 19 47 24

110.00 8 59 35

110.00 ZO 55 49

DISTANCE 337.366

LOt. 313.13 VL 26.658 GAL 1.12 A21. 87.75 HCA 145.35 St4A 127.78 £CC .18849 INC 2.2485 Vl 29.361
LCP 98.51 VP 37.795 GAP -5.97 AZP 91.85 TAL 175.16 TAP 320.51 RCA 103.70 APO 151.87 V2 35.222

GP -36.60 ZAL 75.12 ZAP 46.13 ETS 41.40 2AE 135.65 ETE 305.09 ZAC 65.33 ETC 260.16 CLP -30.32

OLA -.15 RAL 241.11 RAO 6567.3 VEL 11.425 PTH 1.98 VHP 5.490 OPA -56.42

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIME PO CST TIM

2039.59 -14.97 30.70 91.16 114.32 7 4 14 1439.6

4693.16 15.24 200.2"Z 91.20 65.84 19 44 13 4093.2

1777.44 -15.76 11.04 90.78 115.73 8 21 8 1177.4

4450.55 16.03 180.53 90.83 64.42 21 1 15 3830.5

1564.33 -17.85 353.72 89.64 119.65 9 25 40 964.3

4216.41 18.12 163.14 89.69 60.50 22 6 5 3616.4

OIFFERENTIAL CCRR1ECTIONS
T06 .0147 TRA -.8633 TO3 1.1735 6AU .2734

ROE .0335 RRA .5925 RC3-1.9044 FAU .05801

FOE .5164 FRA 1.9734 FC3-5.4945 8SP 7517

BOE .0365 BRA 1.0471 BC3 2.2369 FSP -1307

MIO-O3URSE EXECUTION ACCURACY

56T 1785.6 S(_ 1609.6 ,T_3 440.4

RRT -.9"139 RRF .9857 RTF -.9293

SGB 2402.5 R23 -.1651 R13 .9730

_1 2356.9 SGZ 466.0 THA 138.17

RAP 233.12 ECC 1.1504

INJ 2 LAT INJ 2 LONG

-11.57 23.68

11.85 193.19

-12.17 4.09

12.45 173.56

-13.76 346.98
14.O5 156.38

ORBIT DETERMINATION ACCURACY

ST 492.1SR 344.5 SS 707.8

CRT -.9692 CRS -.8626 CST .7158

LSA 872.9 MSA 315.7 SSA 14.0

ELl 596.6 EL2 70.0 ALF 145.29

LAUNCH CATE 4UG 6 1970 FLIGHT TIME 130.00 ARRIVAL CATE OEC 14 1970

HELIOCENTRIC CONIC

RL 151.74 L4L .00

RP 107.57 LAP 1.45

RE 59.382 GL 25.00

PL4NETOCENTRIC CONIC

C3 9.457 VHL 3.075

LNCH A_HTH LNCH TIME

90.00 5 56 14

90.00 19 3 15

100.00 7 19 45

100.00 20 22 25

II0.OO 8 32 59

IJ0.O0 21 25 40

OIFFERENTIAL CORRECTIONS

TOE -.0187 TRA -.8460 TO3 1.0746 B4U .2972

ROE .1342 RRA .7085 RC3-2.0909 FAU .05738

FOE .7034 FRA 2.0427 FC3-5.2524 6SP 7893

I_£ .1355 BRA 1.1035 8C3 2.3508 FSP -1336

DISTANCE 343.978

LOL 313.13 VL 26.707 GAL 1.03 AlL 87.21 HCA 148.58 SNA 128.11 ECC .18531 INC 2.7897 VI 29.361

LOP 101.74 VP 37.836 GAP -5.40 AZP 92.38 TAL 175.48 TAP 324.06 RCA 104.37 APO 151.85 v2 35.229

GP -40;93 ZAL 76.22 ZAP 50.88 ETS 40.43 ZAE 132.27 ETE 301.32 ZAC 61 .03 [TC 259.73 CLP -33.37

OLA 4.63 RAL 241.52 RAO 6567.3 VEL 11.439 PTH 1.98 VHP 5.461 DPA -60.48 RAP 230.19 ECC 1.1556

L-I TIME INJ LAT ZNJ LONG ZNJ RT A_ ZNJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2194.93 -19.09 40.24 92.83 111.32 6 32 49 1594.9 -16.02 32.91

4551.07 11.12 191.83 91.55 63.79 2'0 19 6 3951,1 7.50 185.01

1925.54 -19.91 20.08 92.48 112.77 7 51 51 1325.5 -16.65 12.80

4295.68 11.91 171.64 91.14 62.38 21 34 0 3695.7 8.12 165.90

1696.34 -22.10 1.59 91.39 116.77 9 1 15 1096.3 -18.33 354.49

4097.65 14.01 156.39 89.92 58.50 22 33 58 3497.7 9.74 149.89

MID-COUR54K EX_CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1714.3 SGR 1862.8 SG3 446.7 ST 476.1 SR 471 .1 SS 822.5

RRT -.9247 RRF .9904 RI"F -.9273 CRT -.8828 CR5 -.9579 CST .7122

S_ 2531.6 R23 -.1459 RI3 .9800 LSA 1014.3 HSA 310.0 SSA 11.5

SGJ 2483.8 S_2 489.5 THA 132.43 ELI 649.8 EL2 162.1 ALF 135.35

LALR_.H OATE AUG 6 1970 FLIGHT TINE 132.00 ARRIVAL DATE DEC 16 1970

HELIOCENTRIC CONIC

RL 151.74 LAL .00

RP 107.55 LAP 1.62

RE 61.346 GL 30.27

PL4NET(XENTRIC CONIC

C3 10.144 VHL 3.183

LNCH AZMTH LNCH TIME
90,00 5 17 47

90.00 19 46 31
I(30.OO 6 44 1

1(30.00 21 2 59

110.00 8 3 21

110.0(3 _ 0 7

DISTANCE 350.568

LOt. 313.13 VL 26.751 GAL .94 AZL 86.56 HCA 151.81 SMA
LOP 104.98 VP 37.873 GAP -4.85 AZP 93.03 TAL 175.76 TAP

GP -45.74 ZAL 77.39 ZAP 55.90 ET$ _:J.25 ZAE 128.40 ETE

128.40 £CC .18253 INC 3.4413 Vl 29.36t

327.57 RCA 104.96 APO 151.83 V2 35.235

297.47 2AC 56.25 ETC 259.08 CLP -36.55

OLA 9.89 RAL 242.13 RAO 6567.4 VEL 11.469 PTH 1.99 VHP 5.522 OPA -64.83

L-! TIME INJ LAT INJ LONG ]NJ RT A,,_: INJ A2'NTH INJ T|ME PC) CST TIH

2376.85 -23,15 52.03 9_.74 106.78 5 57 24 1776,8

4396.91 6.35 183.01 92.94 62.35 20 59 48 3796,9

2098.75 -24.06 31.26 95.43 108.29 7 19 0 1498.8

4150.24 7.20 164.41 92.48 60.91 22 12 9 3550,2

1850.46 -26.48 11.41 94.43 112.49 8 34 12 1250.5

3971.29 9.41 149.49 91.13 56.98 23 6 19 3371.3
0IFFERENTIAL CORRECTIONS

TOE -.0469 TRA -.8252 TC3 .9247 8AU .3237

ROE .2694 RRA .8519 RC3-2.2006 FAU .05500

FOE .8956 FRA 2.0767 FC3-4.6939 BSP 8363

8OE .2734 8RA 1.1860 8C3 2.3870 FSP -1325

MID-COURSE EXECUTION ACCURACY

SGT 1620.E S(,R2149.3 ,SG3 439.8
RRT -.92"20 RRF ._35 RTF -.9228

2691.6 R23 -.1225 R13 .9861

•%1 2642.8 $62 510.2 THA 126.37

RAP 225.70 ECC 1.1669

INJ 2 LAT INJ 2 LONG

-20.63 44.26

2.60 176.34
-21.34 23.52

3.26 157.83

-23.21 3.79
5.00 143.18

ORBIT DETERMINATION ACCURACY

ST 460.2 SR 674.1 $5 941.9

CRT -.8J41CRS -.9884 CST .7173

LSA 1109.3 MSA 301.4 SSA 9.1
EL1 783.1 EL2 230.0 ALF 122.17
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES t VOL. 5, 1970)

LAUNCH GATE AUG 6 1970 FL|GHT TIE 134.00 ARRIVAL GATE OEC 18 1970

HELIOCENTRIC CONIC 01STANCE 357.134

RL 151.74 LAL .DO LOt. 313.13 VL 26,789 GAL .88 AZL 85.75 HCA 155.03 SNA 128,65 ECC .JBDJI INC 4.246_ Vl 29.361

RP 1O7.53 LAP 1.79 LOP I08.Z_ VP 37.905 GAP -4.31 AZP 93.85 TAL 176.00 TAP 331,O3 RCA 105.48 APO 151.82 V2 35.24O

RC 63.355 GL 36.00 GP -51.OZ 7AL 78.64 7AP 61.10 ET5 37.73 74£ |13.98 ETE 293.64 ZAC 51.00 ETC 258.13 CLP -39.80

PLANE TO(ENTRJC CONIC

C3 11.388 VHL 3.375 CLA 15.58 RAL Z42.95 RAO 6567.4 VEL JI.5£3 PTH 2.01 VHP 5.703 OPA -69.35 RAP 218.64 ECC 1.1874

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 4 32 6 2§95.05 -Z6.62 67.05 100.23 100.04 5 15 ZI 1995.1 -24.96 58.78

90.00 20 38 47 4225.85 .87 173.42 95.74 61.70 21 49 13 3625.6 -2.92 166.79

IO0.OO 6 2 1 2305.10 -27.72 45.49 99.99 101.67 6 40 26 1705.1 -2§.83 37.20

1(30.00 21 51 33 3991.03 1.85 155.62 95.19 60.16 22 58 4 3391.0 -2.13 149.09

liD.DO 7 29 19 2031.95 -3(].58 23.94 99.18 106.08 8 3 11 1432.0 -28.07 15.64

liD.DO 22 40 45 3836.95 4.36 142.37 93.63 56.06 23 44 42 3836.9 -.13 136.15

OIFFER1ENTIAL CORRECTIONS NI0-COURSIE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.0757 TRA -.8102 TC3 .6_87 BAU .3446 SGT 1507.3 SGR 2465.8 S_3 417.7 ST 447.5 SR 955.4 $5 IO63.O

ROE .4596 RRA 1.0389 RC3-2.1560 FAU .04965 RRT -.9126 RRF .9956 RTF -.9138 CRT -.7866 CRS -.9969 CST .7363

FOE 1.0921 FRA 2.0807 FC3-3.7743 8SP 8654 SC_ 2890.0 R_3 -.0963 R13 .9910 LSA 1469.6 MSA 288.3 SSA 7.1

8OE .4658 8RA 1.3175 BC3 2.2634 FSP -1235 SG| 2840.0 SGZ 535.0 THA 120.35 ELI 1022.9 EL2 258.0 ALF 111.68

LAUNCH GATE AUG 6 I970 FLIGHT T|NE J36.00 ARRIVAL OATE DEC 2_ 1970

HELIOCENTRIC CONIC 0ISTANCE 363.672
RL 151 .74 LAL .00 LCL 313.13 VL 26.822 GAL .82 ATL 84.73 PICA 158.25 5HA 128.87 ECC .17803INC 5.2729 V! 29.361

RP 107.52 LAP 1.95 LOP 111.47 VP 37.932 GAP -3.79 ATP 94.gOTAL 176.19 TAP 334.44 RCA 105.93 APO ]51.8I v2 35.245

RC 65.403 GL 42.07 GP -56.73 ZAL 79.98 ZAP 66.36 ET8 35.79 ZAE 119.0! ETE 289.89 ZAC 45.34 ETC 256.76 CLP -43.05

PLANETOCENTRIC CONIC
C3 15.533 VHL 3.679 OLA 21.58 RAL 244.00 RAO 6567.5 VlEL 11.615 PTH 2.04 VHP 6.049 GP4 -73.74 RAP 207.05 ECC 1.2227

LNO"I ATMTH LI_H T|H[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AS_4TH INJ TII4E i:_ CST TIN INJ 2 LAT INJ 2 LONG

90.00 3 32 9 2872.12 -Z8.32 87.10 106.40 90.17 4 20 J 2272.1 -27.99 78.44

gO.O0 21 47 4 4022.2I -5.67 J62.03 100.62 62.21 22 54 6 3422.2 -9.35 155.28

100.00 5 8 28 2561.57 -29.83 64.L:_ 106.36 92.07 5 51 9 1961.6 -29.22 55.46

1{30.00 22 53 27 3808.O0 -4.34 145.56 99.89 60.40 23 56 55 3208.0 -8.25 138.96

llO.O0 6 48 4 2249.95 -35.56 40.20 106.02 96.90 7 25 34 1649.9 -32.24 31.22

110.00 23 30 20 3692.38 -1.16 134.82 97.91 55.83 24 31 52 :3092.4 -5.64 128.59

OIFFERENTIAL CORRECTIONS N|0-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.0720 TRA -,7739 TC3 .4895 _U .3722 SGT 1350.0 SG.R 2795.9 ,SG3 377.5 ST 404.9 SR 1264.6 55 1131 .?

ROE .7021 RRA I .2609 RC3-1.9983 FAU .04328 RRT -.8980 RRF .9970 RTF -.8987 CRT -.7218 ORS -.9991 CST .6929

FOE I .2294 FR4 2.0046 FC3-2.7688 BSP 9420 SCAB 3104.8 823 -.0721 R13 .9944 LSA 1721.1 MSA 283.5 SSA 5.4

BOE .7058 BRA 1.4794 Be3 2.0573 _SP -1140 SGI 3056.9 SG2 543.2 THA 114.26 ELI 1299.5 EL? 272.7 ALF 103.62

LAUNCH GATE AUG 6 197O FLIGHT T[HE 138.00 ARRIVAL CA TE CEC Z? 1970

HELIOCENTRIC CONIC GISTANCE 370.I80

RL 151.14 LAL .00 LOt. 313.13 VL 26.850 GAL .79 AZL 83.36 HCA 161.47 SMA 129.06 ECC .17627 INC 6.6366 Vl 29.361

RP 107.51 LAP _.I! LOP 1|4.71 VP 37.956 GAP -3.28 ATP 96.30 TAL 176.32 TAP 337.78 RCA I06.3I APO 151.81 V? 35.249

RC 67.486 GL 4H.30 GP -62.8I ZAL 81.38 TAP 71.51ETS 33.40 74[ 113.49 ETE 286.31 ZAC 39.3? ETC 254.78 CLP -46.05

PLANETOCENTRIC CONIC

C3 17.Z68 VHL 4.155 GLA Z7.73 RAL 245.26 RAG 6567.7 VEL 11.775 PTH 2.08 VHP 6.634 GPA -77.37 RAP 187.?? ECC 1.2842

LNCH ATMTH LNCH TINE L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TI_ PO CST TIM INJ 2 LAT INJ ? LONG
90.00 1 37 ?O 3336.87 -23.90 120.17 112.63 74.35 2 32 57 2736.9 -75.87 ll?.OZ

90.00 Z3 51 57 3666.99 -16.27 141.34 109.74 66.50 24 53 4 3067.0 -19.31 133.98

lO0.O0 3 43 14 2931.00 -2Z.61 91.31 113.64 78.08 4 32 5 2331.0 -28.98 82.78

lO0.O0 O 3? 39 3548.09 -12.82 130.92 108,05 62.76 1 31 47 2948.1 -16.37 1Z3.93

llO.OO 5 52 56 2525.08 -33.76 61.60 114.75 84.29 6 35 2 1925.1 -34.18 52.38

llO.OO 0 39 27 3526.77 -7.45 126.12 104.86 56.54 1 38 13 2926.8 -11.80 119.73

GIFFEMENTIAL CORRECTIONS MIO-COURSIE EXECUTION ACCURACY ORBIT OETERN|NATION ACCURACY

TOE -.0406 TRA -.7290 TC3 .2871 BAU .3917 SGT 1161.7 SC,R 3124.4 .SG3 322.2 ST 345.3 SR 1597.8 SS 1153.9

RCE 1.0331 RRA 1.5462 RC3-1.6724 FAU .03482 RRT -.8669 RRF .9979 RTF -.8684 CRT -.5912 CRS -.9998 CST .5756
FOE 1.3143 FRA 1.8739 FC3-1.7459 BSP 10184 SC_ 3333.4 R_3 -.0489 RI3 .9967 LSA 1981.4 MSA ?78.9 SSA 4.0

BOE 1.0339 BRA 1.7095 BC3 1.6969 FSP -990 SGI 3287.6 SG2 550.4 THA 108.40 EL1 1611 ._ EL? ?76.2 ALF 97.50

LAUNCH DATE AUG 6 1970 FLIGHT TIME 140.00 ARRIVAL GATE GEC 24 1970

HELIOCENTRIC CONIC
RL 151.74 LAL ,(X)

RP 107.50 LAP Z.25

RC 69.600 GL 54.44

PLANETOCENTRIC CONIC

C3 24.100 VHL 4.909

LNCH AZHTH LNCH TINE
70.81 22 23 43

109.19 3 16 54

70.81 22 23 43

109.19 3 16 54

110.00 4 2 42

110.00 2 41 2

DIFFERENTIAL CORRECTIONS

TOE .0392 TRA -.6712

ROE 1.4959 RRA 1.9_2
FOE 1.3362 FRA 1.7017

BOE 1.4965 6RA 2.0436

DISTANCE 376.652

LQ.. 313.|3 VL 26.873 GAL ,76 42'1. 81.45 PICA 164.66 SMA 129.22 ECC .17481 INC 8.5475 Vl 29.361
LOP 117.96 VP 37.976GAP -2.79 AZP 96.25 TAL 176.39 TAP 341.05 RCA 106.63 APO 151.81 V2 35.253

GP -69.23 ZAL 82.83 ZAP 76.34 ETS 30.60 ZAE 107.42 ETE 283.01 ZAC 33.03 ETC 251.82 CLP -48.22

OLA 33.76 RAL 246.68 RAO 6_.0 VF_ 12.06] PTH 2.16 VHP 7.593 GPA -78.91 RAP 156.39 ECC 1.3966

L-Z TINE INJ LAT ZNJ LONG |NJ RT AS( JNJ AS_4TH INJ TIME PO CST TIM JNJ 2 LAT INJ 2 LONG
4042.33 -21.85 171.98 119.84 63.60 23 31 6 3442.3 -25.21 164.48

3_20.63 -21.83 103.32 119.83 63.59 4 8 55 2520.6 -25.20 95.8?

4042.33 -21.85 171.98 119.84 63.60 23 31 6 3442.3 -25.21 164.48

3120.63 -21.83 103.32 119.83 63.59 4 8 55 25,213.6 -25.20 95.82

2980.66 -25.70 94.38 121.79 66.65 4 52 23 2380.7 -28.63 86.43

3230.29 -18.08 109.73 117.71 60.48 3 34 52 2630.3 -21.87 102.65

MIO-COUR,_E EXECUTION ACCURAC_ OReIT OETERNZNATION ACCURACY

TC3 .1249 B_U .395_ SGT 951.3 SGR 3438.9 S(,3 258.1 ST 286.4 SR 1926.3 SS 1126.1

RC3-1.2203 FAU .02510 RRT -.B_09 RRF .9985 RTF -.8052 CRT -.2718 CRS-J.O000 CST .2670

FC3 -.9018 BSP 10925 SGe 3568.1 823 -.0266 R13 .9982 LSA 2232.6 NSA ?75.6 5SA 3.1

Be3 1.2267 FSP -803 S_I 3524.5 ._G2 555.8 TH4 102.82 ELI 1927.9 EL? 275.4 ALF 92.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5, 1970_

LAUNCH CAT£ AUG 6 1970 FLIGHT TIM[ 14Z.00 ARRIVAL C4TE OEC 26 1970

HELIOCENTRIC CCCWIC

RL 151.74 LAL .O0

RP J07.49 LAP 2.39

RC 71.740 GL 60.09

PLANETOCENTRIC CONIC
C3 37,805 VHL 6.149

LNCH AZMTH LNCH TIME

61.51 _1 59 J4

118.49 4 12 44

61.51 21 39 14

118.49 4 lZ 44

61.51 21 39 14

118.49 4 12 44

CISTANCE 383.074

LOt. 313.13 VL 26.892 GAL .76 AZL 78.57 PICA 167.84 5,MA 129.35 ECC .17363 1NCll.4321 VI 29.361
LOP 121.20 VP 37.992 GAP -Z.32 AZP 101.18 TAL 176.37 TAP 344.Z1 RCA 106.89 APO 151.81 v2 35.255

GP -76.02 ZAL 84.29 ZAP 80.64 ETS 17.84 ZAE 100.72 ET£ 280.41 ZAC 26.51 [TC 247.28 CLP -47.68

CLA 39.31 RAL 248.1D RAO 6568.5 VEL 12.616 PTH 2.29 VHP 9.193 0PA -77.13 RAP 123.89 ECC 1.6222
L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4303.77 -20.96 192.43 130.23 55.95 22 50 58 3703.8 -25.28 185.53
3084.47 -L_.94 99.86 130.22 55.94 5 4 8 2484.5 -25.26 92.95

4303.77 -Z0.96 192.45 1_0.23 55.95 22 50 58 3703.8 -25.28 185.53
3('J84.47 -20.94 99.86 130.22 55.94 5 4 8 2484.5 -25.26 92.95

4305.77 -L:_.9_ 192.45 I_0.2_ 55.95 22 50 58 3703.8 -25.28 185.53

3084.47 -20.94 99.86 130.22 55.94 5 4 8 2484.5 -25.26 92.95

ORBIT C[TERMINATZON ACCURACY

ST 288.4 SR 2212.7 SS 1055.7

CRT .3066 CRS-I.O000 CST -.3003

LSA 2455.2 MSA 274.5 SSA 2.4
ELI 2214.5 EL2 274.3 ALF 87.68

DIFFERENTIAL CORRECTIONS

TOE .2062 TRA -.5953 TO3 .0278 8AU .3623

R_E 2.1705 RRA 2.4825 RC3 -.7165 FAU .01496

FOE 1.5OOO FR4 1.5155 rc3 -.3427 BSP 11570

80E 2.1802 BRA 2.5529 BC3 .7168 FSP -604

NIO-COUff,_E E_ECUTION ACCURACY

SGT 743.0 SC,R 3715.6 SG5 192.6

RRT -.6466 I_ .9968. RTF -.6572

3789.Z _3 -.0048 R13 .9989

$61 3_147.3 $62 562.0 THA 97.54

LAUNCH OATE AUG 6 1970 FLIGHT TINE J44.00 ARRIVAL CATE OEC 28 1970

P_ELIOCENTRIC CONIC

RL 151.74 LAL .00

RP 107.48 LAP 2.53

RC 75,905 6L 64°56

PLANETOCENTRI( CONIC

C5 69.875 Vl4L 8.359
LNO4 A2'MTH LNCH TIME

55.10 21 15 23

124.90 4 44 16

55.10 21 15 23

124._ 4 44 16

_5.10 21 15 23

124.90 4 44 16

0ISTANC[ 389.419

LOL 313.13 VL 26.907 GAL .78 AZL 73.71 HCA 170.96 SMA 129.45 £CC .17275 INC16.2944 VI 29.561
LOP 124.45 VP 58.004 GAP -1.87 AZP 106.10 TAL 176,26 TAP 547.22 RCA 107.09 APO 151.81 V2 35.257

GP -85.10 2AL 85.74 ZAP 84.22 ETS 28.10 ZAE 95.04 EiE 281.57 ZAC 19.78 ETC 240.96 CLP -53.06

BLA 43.78 RAL 249.07 R_ 6569.3 VEL 13.829 PTH 2.53 VHP J2.060 0PA -72.40 RAP 100.32 ECC 2.1500
L-| TIWE INJ LAT INJ LONG INJ RT A$C INJ AZMTH _NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4552.09 -16.37 208.47 141.24 48.81 _2 30 55 5932.1 -21.53 202.42

3159.92 -16.35 102.64 141.22 48.80 5 56 56 2559.9 -21.51 96.60

4532.09 -16.37 208.47 |41.24 48.81 22 30 55 3952.1 -21.53 202.42

5159.92 -16.35 102.64 141.22 48.80 5 36 56 2559.9 -21.51 96.60
4552.09 -16.57 L_08.47 141.24 48.81 22 30 55 3952.1 -21.55 202.42

3159.92 o16.55 102.64 141.22 48.80 5 36 56 2559.9 -21.51 96.60

ORBIT 0ETERMINATION ACCURACY
ST 374.2 SR 2435.5 SS 980.6

CRT .6801CRS -.9998 CST -.6662
LSA 2637.8 HSA 274.3 5SA 1.9

ELI 2449.0 EL2 272.8 ALF 83.96

DIFFERENTIAL CORRIECTION$ NID-O3UREdE EXECUTION ACCURACY

TOE .4989 TR4 -.5336 TC3 .0021 BAU .2598 SGT 611.2 5GR 3926.1 S(;5 J34.J

ROE 3.2662 RRA 3.3671 RC3 -.2567 FAU .00502 RRT -.3564 RRF .9988 RTF -.3796

FOE 1.2516 FRA 1.3581 FC3 -.062_ 8SP 12161 ,_B 5973.4 R_3 .0171 R15 .9990

BOE 3.3041 BRA 3.4091 8C5 .2567 FSP -426 $61 3952.5 $62 570.2 THA 95.24

LAUNCH CATE 4U6 6 1970 FLIGHT TINE 146.00 ARRIVAL C_TE C£C 30 1970

HELIOCENTRIC CONIC CISTANCE ]95.596

RL 151.74 LAL .00 LOt. 313.13 VL 26.919 GAL .84 AZL 6]._3 HCA I73.96 S4_A 129.53 [CC .1721| 1NC26.0648 vl 29.361

RP IO7.48 LAP 2.65 LOP 127.70 VP 38.013 GAP -1.48 AZP 115.94 TAL 175.96 TAP 349.92 RCA 107.23 _PO 151.82 -v2 35.258

RE 76.087 GL 66.18 GP -83.69 7AL 87.12 ZAP 86.92 ETS 172.91 7AE 83.11ETE 67.'14 ZAC 13.66 ErE 1.65 CLP 60.78

PL_NETOCENTRIC CONIC

C3 167.141 VHL 12.928 CLA 45.70 RAL 248.30 RAC 6570,8 VEL 16.984 PTH 2.92 VHP 17.986 GPA -_4.67 RAP 83.11ECC 3.7507

LNEH AZMTH LIN_CH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A2"MTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

52.50 21 2 25 4738.09 -8.40 219.65 150.04 44.91 22 21 23 4'138.1 -14.01 214.26

127.50 4 51 10 5515.95 -8.58 109.07 150.02 44.91 5 46 24 2715.9 -14.00 103.67

52.50 21 2 25 4738.09 -8.40 219.65 150.04 44.91 22 21 23 4158.1 -14.01 214.26

127.50 4 fil 10 3313.95 -8.38 109.07 150.02 44.91 5 46 24 2713.9 -14.00 103.67

52.50 21 2 25 4738.09 -8.40 219.65 150.04 44.9! 22 21 25 4138.1 -14.01 214.26

127.50 4 fi| 10 3313.95 -8.38 109.07 150.02 44.91 5 46 24 2713.9 -14.00 103.67

01FFERENTI4L CCRR_CTIONS N|B-COURSE [X[CUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

T0£-1.8613 TRA -.5141 TC3 -.03L:_3 BAU .2047 SGT 852.7 S/oR 4003.7 $63 90.6 ST 827.1 SR 2510.9 SS 999.3

RCE-5.ZI79 RRA-5.1387 RC3 -.0858 FAU-.00690 RRT .7545 RR!r -.9995 RTF -.7438 CRT .9467 CRS .9999 CST .9420
FOE 1.3281 FRA 1.5605 FC3 .0357 BSP 12287 _ 4095.4 R'_3 -.0578 R13 -.9987 LSA 2814.4 MSA 257.5 SSA 1.6

BC£ 5.5599 8RA 5.1485 BE5 .0916 FSP -284 SGI 4056.0 $62 552.3 THA 80.70 EL1 _631.5 EL2 254.1 ALF 72.51

hAUNCH 04TE AUG 6 1970 FLIGHT TIME 148.00 ARRIVAL (]ATE JAN I 1971

HELIOCENTRIC CONIC

RL 151.74 LAL .(30

RP 107.48 LAP 2.77
RC 78.289 GL 58.97

PLANE TOCENTRIC CONIC

C3 609.359 VHL 24.685

LNCH ATMTH LNCH TIME

61.06 21 14 52

118.94 3 52 37

61.O6 21 14 52

118.94 5 52 57

61.06 21 14 52
118.94 5 52 57

OlST_N_E 401.213

LQ. 313.13 VL _6.927 GAL 1.01 _ZL 58.22 I,.K:A

LOP 130.95 VP 58.019 GAP -1.23 A2'P 141.75 TAL

GP -67.35 ?AL 88.51 ZAP _.59 ETS 184.11ZAE

176.48 5MA 129.58 ECC .17189 INC51.7823 Vl 29.361

175.12 TAP 351.60 RCA 107.31 _PO 151.86 V2 35,259
65.90 ETE 78.52 7AC 18.33 ETC 312.83 CLP 86.35

0LA 59.61 RAL 242.53 RAO 6572.6 VEL 27.031 PTH 3.39 VHP 33.193 CPA -49.49 RAP 67.11 ECC11.0285
L-I TINE INJ LAT [NJ LONG INJ RT ASC INJ A2'MTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4792.45 -.97 217.65 151.37 50.40 22 34 44 4192.4 -6.05 211.87

3561.03 -.95 124.05 151._6 50.40 4 fll 58 296T.0 -6.03 118.28

4792.45 -.97 217.65 151.37 50.40 22 54 44 4192.4 -6.05 211.87

3561.03 -.95 124.05 151.36 50.40 4 51 58 2961.0 -6.03 118.28

4792.45 -.97 217.65 151.37 50.40 22 54 44 4192,4 -6.05 211.87

5561.05 -.95 124.05 |51._ 50.40 4 51 58 296I.O -6.03 118.28

ORBIT _ETERMINATION ACCURACY
ST 933.1 SR 2390.7 SS 1347.9

CRT .9595 CRS .9998 CST .9541
LSA 2887.6 MSA 255.0 $SA 1.3

£L1 2554.5 EL2 246.6 ALF 69.27

OIFFERENTIAL CORRECTIONS

TOE-4.0092 TRA -.7526 TC3 -.0790 BAU 2.1342

ROE-9.6416 RRA-9.2971 RC3 -.2498 FAU-.05737

FOE 1.8825 FRA 1.9149 FC3 .0551B$P 11749

80E10.4420 BRA 9.3275 BE3 .2620 FSP -208

MIO-COUR,T( £_ECUTION ACCURACY

SGT IO54.3 S_R 3791,4 SG3 66.5

RRT .8158 RRF -.9996 RTF -.8055

SGB 5930.0 R23 -.0547 RI 3 -.9983

$61 3886.4 $62 585.6 THA 77.16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL. 5, 197Op

LAUNCH GATE AUG 6 I]TG fLIGHT TIME 150.00 ARRIVAL GATE JAN 3 1971

HELIC<ENTRIC CONIC CISTANCE 411.379

RL 15].74 LAL .(]0 L,:_ 313.13 VL 26.93? GAL .35 ATL 159.59 HCA 183.07 SMA 129.61 ECC .!7082 INC69.5909 Vl 29.36!

RP I07.48 LAP 2.d7 LC_ 134.Z0 vP 38.022 GAP .20 AZP 20.43 TAL 178.30 TAP 1.37 RCA 107.47 APO 151.76 v2 35.258

RC 80.507 GL -51.65 GP 59.34 ?AL 89.?5 lAP 90.17 EIS 185,08 ZAE 62.70 ETE 288.55 ZAC 139.61 ETC 290.05 CLP 90.33

PLANE TC(ENTRIC CONIC

C31036.029 VHL 32.1_7 CLA -63.12 RAL 190.95 RAG 6573.0 VEL 34.019 PTM 3.51 VHP 40.913 CPA 65.6? RAP 357.53 ECC18.0504

LNCM A7MTH LNCH TIME L-I TIME INJ LAT INJ LLANO INJ RT A_C INJ AA"MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

30.90 4 12 9 2412.68 -.47 73.77 101.17 153.1? 4 5? 21 1812.7 6.66 70.55

149.10 14 3 51 712.Z9 -.46 292.56 101.20 153.17 14 15 43 112.3 6.67 209.35

30.90 4 12 9 2412.68 -.47 73.77 101.17 153.17 4 52 ?I IB12.7 6.66 70.55

149.10 14 3 51 712.29 -.46 29?.56 IOI.L_ 153.12 14 15 43 112.3 6.67 289.35

30.90 4 12 9 2412.68 -.47 73.77 101.17 153.12 4 5? 21 1812.7 6.66 70.55

149.10 14 3 51 712.29 -.46 292.56 101.20 153.17 14 15 43 112.3 6.67 289.35

OIFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY CR_IT CETERMINATION ACCURACY

TCE 7.1986 TRA 1.9469 TC3 -.1785 eAO 3.9464 SGT 1707.1 _ 3354.0 SG3 65.6 ST 1302.1 SR 2905.B 55 2357.8

RC-16.3095 RRA -.9530 RC3 .7543 FAU-.06521 RRT -.9365 RRF" ._94 RTF -.9404 CRT -.9904 CRS-I .0000 CST .9911

FCE-3.7431 FRA -.2485 FC3 .D545 85@ loft31 S(..B 3763.4 R_d3 -.0580 RI3 .9978 LSA 3958.6 MSA 168.1 SSA 2.3

00217.8275 BRA 2.1677 8C3 .2849 FSP -193 S(,I 3724.6 5_2 538.9 THA 116.07 ELI 3179.9 EL2 164.6 ALF 114.00

LAUNCH OATE AUG 6 1970 FLIGHT TIN? 152.00 ARRIVAL GATE JAN 5 1971

HELIOCENTRIC CONIC

RL 151.74 LAL .00

RP 107.48 LAP ?.97

RC 82.739 GL -64.76

PLANETC_CENTRIC CONIC

C3 285.310 VHL 16.891

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

19.72 2 8 6 2345.13 6.12
100.18 12 49 16 5864.10 6.13

19.72 2 8 6 2345.13 6.12
160.28 12 49 16 5864.10 6.13

19.72 2 8 6 2345.13 6.12

160.28 12 49 16 5864.10 6.13

OIFFERENTIAL CORRECTIONS

TOE 5.1874 TRA 1.5280 TC3 ".1059 BAU

ROE-8.5263 RRA-I.7205 RC3

F02-2.4384 FRA -.5051 FC3

O0E 9.9803 8RA 2.3011BC3

OISTANCE 416.575

LOt. 313.13 VL 26.933 GAL .62 AZL I24.56 HCA 185.24 SNA

LOP 137.45 VP 38.022 GAP .33 AZP 55.55 TAL 177.00 TAP

6P 80.89 ZAL _8.15 ZAP 90.52 ET8 192.96 ZAE 83.75 ETE

129.63 ECC .17093 INC34.5623 Vl 29.361

2._4 RCA 107.47 APO 151.78 V2 35.257

293.46 ZAC 159.38 ETC 310.89 CLP 93.31

0LA -72.72 RAL 166.05 RAO 6571.7 VEL L_0.165 PTH
INJ LONG INJ RT A,T_C INJ AZMTH INJ TIME

78.10 74. 3 162.62 2 47 11

262.69 74. 5 162.62 14 27 0
78.I0 74. 3 162.62 2 47 II

262.69 74. 5 162.62 14 Z7 0

78.10 74. 3 162.62 2 47 11

?62.69 74. 5 162.62 14 ?7 0

MIO-COURSE EXECUTION ACCURACr

.8205 .%T 2503.9 _ 3553.3 ,%3 88.0

.1873 FAU-.01409 RRT -.98_8 RRF .9993 RTF -.9855

.0427 85, ° 13410 S(.,B 4346.9 R_3 -.0428 R13 .9985

.2151 FSP -?74 SGI 4330.3 S/o2 379.0 THA 125.01

3.15 VHP 20.864 CPA 70.73 RAP _98.37 ECC 5.6955

P_ CST TIM INJ ? LAT INJ 2 LONG

1745.1 13.75 76.06

5264.1 13.75 260.66

1745.1 13.75 76.06

5264.1 13.75 260.66

1745.1 13.75 76.06

5264.1 13.75 260.66

CRGIT CETERI41NATION ACCURACY

ST 1835.9 SR 7951.7 55 1523.3

CRT -.9961 CRS-J.O000 CST .9966

LSA 3792.6 MSA 139.9 5SA 1.8

ELI 3473.3 EL2 137.3 ALF 121.84

LAUNCH GATE AUG 6 1970 fLIGHT TIME 154.00

HELIOCENTRIC CONIC

RL 151.74 LAL .00 LOL 313.13 VL

RP 107.49 LAP 3.06 LL_° 140.70 VP

RC 84.985 GL -66.29 GP 87.62 ZAL

PLANE TC_CENTRIC CONIC

C3 122,224 VHL 11.056

LNCH AZNTH LI_K_H TIME

17.53 1 51 IO

162.47 12 41L_

17.53 1 51 10

162.47 I_ 41L_

17.53 1 51 I0

162.47 12 41L:_

OlFFERENTIAL CORRECTIONS

TOE 6.3013 TRA I .2614 TC3 -.0134 BAO .'0332

ROE 1.7938 RRA .8451 RC3 .0153 FAU .00273

FOE-2.3073 FRA -.4770 FC3 -.0193 BSP 14157

8OE 6.5516 ERA 1.5183 8C3 .0203 FSP -414

CISTANCE 422.583

?6.932 GAL .74 AZL 117.08 HCA 188.16 5MA

38;0?0 GAP .67 AZP 68.17 TAL 176.40 TAP

86.87 ZAP 91.74 ETS 276.80 ?AE 94.24 ETE

ARRIVAL GATE J4N 7 1971

LAUNCH GATE AUG 6 1970

I79.67 ECC .17113 INC22.0777 Vl 79.361

4.56 RCA 107.44 APO 151.80 V? 35.?55

15.97 ZAC 166.98 ETC 58.48 CLP-136.84

0LA -74.63 RAL 162.94 RAg 6570.3 VEL 15.606 PTH 2.78 VHP 13.265 CPA 65.58 RAP 772.73 ECC 3.0115

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

2713.44 15.17 77.43 68,66 164.06 2 ?8 4 1613.4 ?2.79 75.47

57Z3.11 15.12 ?59.80 68.69 164.06 14 16 43 51Z3.1 ??.80 ?57.85

2713.44 15.12 77.43 68.66 164.06 E 28 4 1613.4 22.79 75.47

5773.11 15.12 259._0 68.69 164.06 14 16 43 5173.1 22.80 ?57.85

2713.44 15.12 77.43 68.66 164.06 Z 28 4 1613.4 Z?.79 75.47

5773.11 15.12 259.80 68".69 164.06 14 16 43 5123.1 22.80 257.85
MID-COURSE EXECUTION ACCURACY OR01T DETERMINATION ACCURACY

SGT 4092.1 5GR 1895.H SG3 131.1 ST 3}4_.4 SR 1053.5 $S 1407.4

I_T .9162 RRF -.9276 RTF -.9993 CRT .9646 CRS .9664 CST 1.OOOO

SGB 4510.0 R_3 .0506 RI3 -.9981 LSA 3772.5 MSA ?66.7 SSA 1.7

$61 4455.7 S(,2 697.6 THA 73.61 ELI 3500.1 EL? 265.9 ALF 16.98

FLIGHT TIME 156.00 ARRIVAL _ATE JAN 9 1971

01STANCE 428.770

26.929 GAL .84 AZL 106.27 M_A 191.26 5MA 129.60 ECC .17149 INC16.7748 Vl 29.361

38.015 GAP 1.05 AZP 74.0? TAL 175.92 TAP 7,18 RCA 107.37 APO 151.87 V? 35.253

85.53 ZAP 93.78 ETS 4.55 ZAE 101.33 ETE 103.06 ZAC 168.76 ETC 178.35 CLP-I13.01

0LA -75.08 RAL 170.29 RAO 6569.3 VEL 13.82_ PTH 2.52 VHP 9.772 0PA 60.38 RAP 259.80 ECC 2.1472

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

2091.61 23.19 75.91 73.72 163.73 2 54 18 1491.6 30.85 73.77

5599.25 23.20 257.76 73.74 163.73 14 45 2 4999.3 30.86 ?55.57

L:_91.61 23.19 75.91 73.7_ 163.73 2 54 18 1491.6 30.85 73.7?

5599.25 23.20 257.76 73.74 163.73 14 45 ? 4999.3 30.86 755.57

2091.61 23.19 75.91 73.72 163.7_ 2 54 18 1491.6 30.85 73.7?

5599.25 23.L_0 _57.76 73.74 163.73 14 45 2 4999.3 30.86 255.57

MIO-COURS_ EXIECUTION ACCUraCY GRBIT 0ETERMINATION ACCURACY

S_T 1256.7 SGR 4401.0 $(;3 192.0 ST 379.0 SR 3814.3 $5 1633.9

RRT -.5784 RRF -._89 RTF .5690 CRT -.3932 CR$ 1.0000 CST -.3866

566 4576.9 R_3 .0501 R13 -.9977 LSA 4152.2 MSA 348.6 SSA 2.4

561 4463,9 SG2 1010.8 THA 99.89 ELI 381 7.3 EL2 348.? ALF 97.76

HELIOCENTRIC CONIC

RL 151.74 LAL .00 LGL 313.13 VL

RP 107.50 LAP 3.14 LOP 143.95 VP

RC 87,241 GL -64.66 GP 60,30 ZAL

PLANE TOCENTRIC CONIC

C3 69.707 VHL 8.349

LNCH A_MTH LN_H TIME

17.01 2 19 ?6

162.99 13 II 4?

17.01 2 19 26

162.99 13 II 4?

17.01 2 19 26

162,99 13 11 4?

OIFFERENTIAL CORRECTIONS

TOE -.1734 TRA -.4670 TC3 -.|4_2 8AU ._673

ROE 5.4697 RRA .8479 RC3 .2491 FAU .0147_

F02-2.7784 FRA -.4131 re3 -.1828 B._ 14426
80E 5.4711 8RA .9656 BC3 .2868 _ -609

866



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19701

LAUNCH CATE AUG 6 1970 FLIGHT TINE 158.00

HELIOCENTRIC CONIC CISTANCE 435.007

RL 151 .74 LAL .00 LOL 313.13 VL 26.923 GAL .94 ATL 101.97 H(k 194.43 SNA

RP 107.51 LAP 5.ZJ LOP 147.Z0 VP 38.008 GAP 1.45 ATP 77.41 TAL 175,45 TAP

RC 89.506 GL -62.06 GP 73.69 ZAL 84.15 ZAP 96.51 ETS 13.07 ZAE 106.91 ETE
PLANE TC_ENTRI C CONIC

C3 46.786 VHL 6.840 DLA -74.69 RAL 180.79 RAG 6568.7 V[L 12.967 PTH Z.36 VHP
LNCH 4,'PNTH LNCH TINE L-I TINE INJ LAT

17.45 3 Z 15 1993.15 ?.9.50

16Z.55 13 5Z 43 5502.53 29.50

17.45 3 2 15 1993.15 29.50

162.55 13 52 43 5502.53 29.50

17.45 3 2 15 1993.15 29.50

162.55 13 52 43 5502.53 29.50

Ol FF'I[Rf'r.N T],JL CORRECTIONS

TOE-| .4381 TRA -.4148 TC3 -.3765 B_J .3901

RDE 4.6899 RRA .4243 Re3 .4972 FAU .02613

FOE-3.3924 FRA -.30_3 FC3 -.4835 BSP 14517

BO£ 4.9055 BRA .5934 8C3 .6237 FsP -839

kRRIVAL CAT£ JAN 11 1971

LAUNCH DATE AI.MJ 6 1970

129.56 £CC .17200 INCIZ.9720 Vl 29.36!

9.88 RCA I07.27 4PO 151.84 v2 35.249

111.58 ZAC 165.57 ETC 209.71 CLP-114.17

HELIOCENTRIC CONIC

RL 151.74 LAL .00

RP IO7.52 LAP 3.26

RE 91.778 GL -59.15

PLANETOCENTR|C CONIC

C3 34.769 VHL 5.897
LNO4 A_4TH LNCH TIN[

18.64 3 46 32

161.36 14 32 8

18.64 3 46 32

161.36 14 32 8

18.64 3 46 3_

161.36 14 32 B

0IFFER1KNTIAL O_CTIONS

T0[-2.0055 TRA -.2979 TC3 -.6756 8AU .4585

ROE 3.9559 RRA .1567 RC3 .7187 FI_J .03735

FOE-3.9128 FRA -.1444 FC3 -.9300 B,_P 14t01

BOE 4.4352 8RA .3_o6 6C3 .9064 F_ ° -1_

7.857 0PA 55.55 RAP 251.77 ECC 1.7700

INJ LONG INJ RT AS( INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

75.74 81.87 162.34 3 35 _9 1393.2 37.09 71.12

256.04 81.89 162.34 15 24 25 4902.5 37.09 253,42

73.74 81.87 162.34 3 35 29 1393.2 37.09 71.12

256.04 81.89 162.34 15 24 25 4902.5 37.09 253.42

73.74 81.87 162.34 3 35 29 1393.2 37.09 71.12

256.04 81.89 162.34 15 24 25 4902.5 37.09 253.42

MID-COURSE EXECUTION ACCURACY CRSIT OETERNINATION'ACCUR4CY

SGT 18_7,| _ 4208.1 SG3 265.4 51 1267.8 SR 3949.3 SS 1939.0

RRT -.877J I_F -.9985 RTr .8816 CRT -.9771 ORS 1.0000 CST -.9768
SGB 4599.6 R23 .0616 R13 -.9967 LSA 4571 .3 MSA _259.9 5SA 3.2

$61 4524,Z ,_ 8_.6 THA 111.94 ELI 4139.8 EL2 257.3 ALF 1_7.49

FLIGHT TINE 160.00 ARRIVAL CATE JAN 13 1971

129.50 ECC .17268 INC10.8421 Vl 29.361

12.58 RCA 107.14 APO 151.86 v2 35.245

117.40 ZAC J61.35 ETC 226.06 CLP-117.23

DISTANCE 441.255

LOL 313.13 VL L_.915 GAL 1.0§ AZrl. 100.84 _ 197.62 SMA

LCP 150.45 _ 37.996 GAP 1.84 AZP 79.66 TAL 174.96 TAP

GP 68,08 Z,_. 82.72 2AP _J.83 £T$ 18,17 Z_E 111.55 ETE

OLA -73,65 RAL |91,28 RAO 65(_,4 VI[L |2.496 PTH Z,_6 VHP 6.694 OPA 50.98 RAP 245.77 ECC I .5722

h-I TINE INJ I_T ]NJ _ INJ RT A$C INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ Z LONG

1915.85 _4.14 70.89 89.B0 160.12 4 18 28 1315.8 41.61 67.68

54)O.10 34.15 254._ 89.82 160.12 16 2 38 4850.1 41.62 251.18

1915.85 54.14 70.89 89.B0 160.12 4 18 28 1315.8 41.61 67.68

5430.10 54.15 254._ 89.8_ 160.12 16 2 )8 48)O.1 41.62 251.18

1915.85 34.14 ?0.89 89.80 100.12 4 18 28 1315.8 41.61 67.68

5430,10 34.15 254._ 89.82 1_.12 16 2 38 48)0.1 41.62 251.18

MIO-C,,_URS4E E_ECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2343._ ,%R 3973.2 $G3 344.6 ST 1973.1 5R 3847.4 55 2200.8

RRT -.9_ _ o,_79 RTIr .9412 CRT -.9934 CRS 1.0000 CST -.9931

4612.7R23 .0712 R13 -.9936 LSA 4847.2 MSA 208.3 SSA 4.2

_l 45_7,0 562 714.3 THA 119.73 EL1 4319.1 EL2 201.7 ALF 117.06

LAUNCH DATE 4UG 6 1970 FLIGHT TIME 162.00 A_VAL CaTE JAN 15 1971

HELIOCENTRIC CONIC _ISTAIqCE 447.5(30

RL 151 .74 LAL .DO LOL 313.13 VL 26.905 6AL 1.17 _ZL 99.35 PiCA 200.83 SNA 129.43 ECC .17351 INC 9.350_ vJ 29.361

RP IO7.53 LAP 3.31 LOP 153.70 VP 37.987 GAP Z._4 _ZP 81.25 TAL 174.43 TAP 15.16 RCA 106.97 _P_ 151._9 VZ 35.240

RE 94.056 GL -56.16 GP 62.67 7AL 81.23 ZAP 103.55 ETS 21.98 ZAE 115.43 ETE 122.61 ZAC 156.75 ETC 235.23 CLP-120.69

PLAN_TC_ENTRIC CONIC

C3 27.686 VHL 5.262 DLA -72.17 RAL 200.56 RAO 6568.1 V[L 11.109 PTH 2.19 VHP 5.948 CP4 46.57 R4P 241.01 ECC I .4556

LN_ ATMTH LNCH TINE L-I TINE |NJ LAT INJ LONG INJ RT AS_ INJ A2'MTH INJ TIN_ PO CST TIM INJ 2 LAT iNJ 2 LONG

20.36 4 27 7 1854.82 37.44 67.47 96.29 157.31 4 58 1 1254.8 44.74 63.55

159.64 15 5 37 _376.74 37.45 252.7J 96.3J 157.31 16 35 13 4776.7 44.75 24_.79
20.36 4 27 7 1854.82 37.44 67.47 96.29 157.31 4 58 | 1_54.8 44.74 63.55

159.64 15 5 37 5376.74 37.45 252.71 96.31 157.31 16 55 13 4776.7 44.75 248.79

2'0.36 4 27 7 1854.82 37.44 67.47 96.19 157.31 4 58 I 1254.8 44.74 63.55

159.64 15 5 37 5376.74 37.45 252.71 96.31 157.31 16 35 13 4776.7 44.75 248.79
01FFERl[NTIAL CC_I_ECTION$ MID-COUnCIl EXECUTION ACCURACY ORBIT 0ETEI_4INATION ACCURACY

TDE-_.29_'0 TRA -.1685 TC3-I.0240 6AU .5031 ._T 2783.7 SAR 3698.0 SG3 421.9 ST 2502.4 SR 3575.5 SS 2373.4

ROE 3.2834 RRA -.0236 RC3 .8_tO FAU .04787 RRT -._04 I_F -.9973 RTF .9640 CRT -.9969 CR$ 1.0000 CST -.9964

F02-4.2409 FRA .0558 FC3-1.4969 BSP 14673 SG_ 46_8.6 1_3 .07_7 R13 -.9944 LSA 4964.7 NSA 175.0 SSA 5.2

ODE 4.0042 _qA .I701 Be3 1.3593 FSP -1333 $01 4586.2 $02 625.1 TH4 126.66 ELI 4361.2 EL_ 162.1 ALF 124.96

LAUNCH DATE AUG 6 1970 FLIGHT TIN[ 164.00 ARRIVAL CArE JAN 17 1971

HELIOCENTRIC CONIC

RL 151.74 LAL ._O

RP 107.55 LAP 3.33

RC 96.339 GL .-53.210

PL4NETOCENTRIC CONIC

C3 23.172 VHL 4.814

LNO'I A2NTH LNCH TINE
22.40 5 2 54

157.60 15 32 45

22.40 5 2 54

157.60 15 32 45

22.40 5 2 54

157.60 15 32 45

DIFFERENTIAL CC_RI_CTIONS

TDE-2.4216 TRA -.0353

ROE 2.6945 RRA -.1467

FOE-4.3628 FRA .2845

BDE 3.6228 BRA .1509

0ISTANCE 453.733

513.13 VL 26.893 GAL 1.29 AZL _.24 HCA 204.04 SMA 129.35 ECC .17452 INC _.2422 v] 29.36!

LOP 156.95 VP 37.975 GAP 2.63 AZP 8_.46 TAL 173.86 TAP 17.91 RCA 106.78 _PO 151 .93 V2 35.E35

GP 57.62 2AL 79.69 7AP 107.52 ETS _4.95 ZAE 118.62 ETE 1Z7.59 7AC 152.16 ETC 240.88 CLP-124.1_

TC3-1.4044 BAU .5361

RC3 1.0115 F4U .05698

FC3-2.1289 BSP 14769
6C5 1.7507 FSP -1554

0LA -70.40 RAL _08.45 RA0 6567.9 _L 12.023 PTH 2.15 VHP 5.456 CPA 42.33 R_P 237.15 ECC 1,3H13

L-| TINE INJ LAT INJ LONG INJ RT A$_ [NJ A2_4TH INJ TIME P_ CST TIM INJ _ LA T INJ 2 LL-_NG

i805.82 39.69 65.66 101.25 :54.16 5 32 _9 !20,5._ 46.78 59.00

5337.94 39.69 251.03 101.27 154.15 17 1 43 4737.9 46.79 246.36

1805.82 39.69 63.66 101.25 154.16 5 32 59 1_05.8 46.7_ 59.00

5337.94 39.69 251.03 101.27 154.15 17 1 43 4737.9 46.79 246.36
1805.82 39.69 63.66 101.25 154.16 5 32 59 1205._ 46.78 59.0_

5337.94 39.69 251.03 101.27 154.15 17 1 43 4737.9 46.79 246.36

MIO-CCUR,_[ EXECUTION ACCURACY C_BIT CETERMINATION ACCURACY

S6T 3186.2 SC.R 3392.0 SG3 490.2 ST 2_82,9 SR 3211.1 55 2452.4

RRT -.9712 Rf_ -._65 RTF .9744 CRT -.9981 CRS 1.O000 CST -.9975

SGB 4653.7 1_3 .0846 RI 3 -.9933 LSA 4961 .2 M$A 154 .4 S$A 6.4

SGI 46L_0.2 S(;_ 557.7 THA 133.16 ELl 4313.3 EL2 132.7 ALF 131,91

t167



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

L4UNCH CArE 4UG 6 1970 FL|GHT TIMIF. 16_.00 ARRIVAL CArE J4N 19 1971

HELIOCENTRIC CONIC CISTANCE 459,95]

RL 1SI.74 LAL .00 LCH 3J 3,]3 VL 26,879 GAL 1,43 AZL 97.38 HCA 707,77 SMA

RP 107,57 L4P 3,37 LOP 160.20 VP 37.958 GAP 3,03 AZP 83,43 rAL 173,26 TAP

RC 98.6?4 GL -50._] GP 57.90 7AL 78.09 ZAP 111.59 ETS 27.76 ZAE 121.18 ETE

PLANE TOCENTRIC CONIC

C3 20,136 VHL 4,487 CLA -68,47 R4L 715.13 RAC 6567,8 VEL 1|,896 PTH ?,11 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAr

?4,64 S 34 _? 1765,77 41,11

155.36 15 54 34 5310.37 41_12

24.64 5 34 2_ |765,72 41,11

155.36 15 54 34 5310.37 41.12

?4,64 5 54 22 1765.72 41.11

155.36 15 54 14 531fl.37 41.17

OlFFERENTIAL CORRECTIONS

TOE-?.45tqO TRA ,I007 TC3-1 ,P,014 6AU .5645

RCE 2.2014 RRA -.2313 RC3 1.0735 FAU .06432

FOE-4.3096 FRA .578Z FC3-?.7655 8S,° 14932

8cE 3.2997 6RA .252] 8C3 _.0970 FSP -1740

129.76 ECC .17568 INC 7.3_26 VI 29.361

20.52 RCA 106.55 APO 151.97 V2 35.?29

137,40 /AC 147.77 ETC ?44,6? CLP-127,59

5.134 CPA 36.76 RAP 234.01 ECC 1.3514

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC CST TIM INJ 2 LAT INJ ? LONG

59,67 104.98 150.85 6 } 48 1165.7 47,97 54.28

249.40 105.00 150.85 17 23 5 4710.3 47.97 ?44.00

59.67 104.98 150.85 6 3 48 1165.7 47.97 54.28

249.40 105.OO 150.85 17 ?3 5 4710.] 47.97 ?44.00

59.67 104.98 150.85 6 3 48 1165.7 47.97 54.28

249.40 105.00 150.85 17 23 5 4710.3 47.97 244.OO

MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 3547.7 S_R 3078.4 S(,3 545.? ST 3140.6 SR 2821.3 SS 2453.5

RRT -,9762RRF -,9955 RTF ,9795 CRT -,9966 ORS ,9999 CST -.9978

.5(,6 4697.1 R"Z3 .0690 R13 -.9921 LSA 4880.8 MSA 142.8 SSA 7.6

SGI 4669.6 SG2 507.4 THA 1}9.15 ELI 4220.3 EL? 110 .I ALF 1}8.07

LAUNCH CAT? AUG 6 1970 FLIGHT TIN? 168.00 ARRIVAL CA TE JAN 21 1971

P'_ELIC(ENTRIC CONIC 01STANCE 466.151

RL 151.74 LAL .00 LOt. 313.13 VL 26.864 GAL 1.56 AZL 96.69 HCA 210.49 5MA 129.15 ECC .17700 INC 6.69?6 VZ 79.361

RP 107,59 LAP ],]9 LOP 163,45 VP 37,940 GAP 3,42 AZP 64,21 TAL 172.61 TAP 2}.10 RCA 106,79 APO 15_,01 VZ 35.?72

RE 100.910 GL -47,49 GP 4_.53 2AL 76.43 ?AP 115.66 ETS 29.04 7AE 123.15 ETE 137.O0 ?AC 143.67 ETC ?47.22 CLP-130.83

PLANE TOCENTRIC CONIC

C3 18,O27 VHL 4,745 0LA -66,46 RAL 221],66 RA0 6567,7 VIEL 11,B07 PTH _,09 VHP 4,930 0PA 14,39 RAP 231,49 ECC 1,7966
LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ A5MTH INJ TIME PC= CST TIM INJ ? LAT INJ ? LONG

26,96 6 ? 24 1732,24 41,90 55,63 107,84 147,55 6 31 16 1132.2 48,49 49,58

153.07 16 17 14 5291.46 41.91 247.91 107.85 147.54 17 40 ?5 4691,5 48.49 241.85

76.96 6 2 ?4 |732,24 41,90 55,63 107,64 147,55 6 31 16 1132.2 48,49 49,58

153.02 16 1Z 14 5791.48 41.91 247.91 107.85 147.54 17 40 25 4691.5 48.49 741.85

76,96 6 Z 24 1732,24 41,90 55,6] 107,84 147,55 6 31 16 1132.2 48,49 49,58

153,02 16 12 14 5291,48 41,91 247,91 107,85 147.54 17 40 ?5 4691,5 48,49 241,85

01FFERENTIAL CORRECTIONS MIO-COURE EXECUTION ACCURACY CRBIT OETERMINATION ACCURACY

T02-2,4377 TRA ,2400 TC}-2,1977 BAU ,5905 SGT 3868.4 5GR 277_,5 ,_,3 584,7 ST 3299,5 SR ?444,5 SS 7397.7

ROE 1,7982 RRA -,2882 RC3 1 ,0847 FAU ,06960 RRT -,9784 RRF -,9941 RTF ,9821 CRT -,9989 CR5 ,9998 CST -,9978

FOE-4.I_ FRA ,7721 FC3-3,3434 8SP 151_9 SC_ 4759,3 RZ3 ,0915 R13 -,9910 LSA 4750,7 MSA 137,0 SSA 8,6

8OE }.0292 flRA .3751 6C3 ?.4506 FSP -1880 ,5(,I47}6.Z SGZ 468 .] THA 144.56 ELI 4105.4 EL2 91 .0 ALF 14}.4 7

LAUNCH CArE 4UG 6 1970 FLIGHT TIME 17_.00 4RRIV_L GATE J4N 23 1971

HELIOCENTRIC CONIC CISTANCE 477.333

RL 151.74 LAL ,00 LC'H 313.13 VL ?_,847 GAL 1.75"AZL 96.12 MCA 713,72 SHA
RP 107.61 L4P 3.39 LC_ 166.70 VP }7.922 GAP 3.80 AZP 84.90 TAL 171.97 TAP

RE 103.196 GL -44.77 CP 44.52 7AL 74.70 ?AP 119.67 ErS ](3.40 /AE 174.58 ErE

PLANE TOCENTRIC CONIC

C3 16.571 VHL 4,065 CLA -64,4? RAL 225,86 RAG 6S67,7 VEL 11,743 PTH ?,07 VHP 4,817 CPA 30,74 RAP ?29.51 ECC 1,2719

LNCM 4ZMrH LN(ZH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME _3 CST TIM INJ ? L4T INJ ? LONG

?9.37 6 27 50 1703.76 42.19 51.67 110.13 144.35 6 56 14 1103.8 48.49 45.05

150,63 16 ?6 41 5Z79,77 42,Z0 246,62 110.14 144.34 17 54 42 4679,8 48.50 240.00

?9,37 6 27 5{) 1703,76 47,19 51.67 110,13 144,35 6 56 14 1103.8 48,49 45,05

150,63 16 26 4? 5?79,77 47,L:>0 246,62 110.14 |44,_4 17 54 42 4679,8 48.50 240.00

?9,37 6 ?7 50 J703,76 42,19 51,67 110,|_ 144,}5 6 56 14 1103.8 48,49 45.05

150,65 16 26 4? 5?79,77 42,L_] 246,62 110,14 144,34 17 54 4? 4679,8 48,50 240.00

OIFFERENTIAL CCRR1ECTIONS ORBIT OETERMINATION ACCURACY

TOE-?.3796 TRA ST 3_76.4 SR 2097,6 SS 7267.0

ROE 1.4705 RRA CRT -,9991 ORS ,9996 CST -.9976

FCE-3,8_96 FRA LSA 4581.3 MSA 135.8 SSA 9.7
_CE 2,7974 _RA ELI 3974,2 EL? 74.3 ALF 148.16

MI0-COURSE EXECUTION ACCURACY

.385B TC3-?.5700 BAU .617P fK, r 4147.8 5(,,R _.482.0 SG3 608.0

-.3272 RC3 1.0458 FAU .07234 RRT -,9786 RRF -.9924 RTF .9833

1,0104 FC3o3.7906 I_SP 1.5244 _ 48_,7 R"_3 .09_9 R13 -,9898
.5059 fiE3 2,7746 FSP -1952 SGI 4813,7 ._2 439,7 THA 149.36

129.04 ECC .17847 INC 6.1233 vJ 29.361

25.63 RC4 106.01APO 152.07 v2 35.215

141._4 7AC 139._9 ETC 749.11 CLP-133.88

LAUNCH OATE AUG 6 1970 FLIGI"IT TIN? 172.[)0 ARRIVAL CArE JAN 25 197I

HELIOCENTRIC CONIC DISTANCE 478,494

RL 151.74 LAL ,D0 LGL 313.13 VL 26,828 GAL 1.92 AZL 95,64 HCA 216,94 SMA

RP 107,64 LAP 3,_9 LOP 169,94 VP }7,g01 GAP 4,19 AZP 65,48 TAL 171,19 TAP

RC 105.482 GL -42,13 GP 40,86 7AL 72.92 ZAP 123,4_ ETS 31.44 ZAE 125.56 ETE

PLANETCWCENTRIC CONIC

C3 15,450 VHL _,911CLA -62,36 RAL 2_0,3| RAO 6567,6 V[L 11,698 PTH _,06 VHP 4,758 CPA 27,_2 R4P 276,00 ECC 1.2541

LNCH AEMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PC CST TIM INJ ? LAT ZNJ ? LONG

31.80 6 51 19 1679,06 42.09 47.83 11E.07 141.31 7 19 18 1079.1 48.19 40.76

148.20 16 38 41 5274.02 42.10 245,58 11_.08 141.31 18 6 35 4674.0 48.11 238.51

31.80 6 51 19 1679.O6 42.09 47.83 112.07 141.31 7 19 18 1079.1 48.10 40.76

14B.20 16 38 41 5E74.02 4Z,IO Z45.58 IIZ.08 141,31 18 6 35 4674.0 48.11 238.51

31.80 6 51 19 1679.06 42.09 47.8] 1|2.07 141.31 7 19 18 1079.1 48.10 40.76

148.20 16 38 41 5174.01 42.10 245.58 112.08 141.31 18 6 35 4674.0 48.11 236.5!

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T02-_,3049 TRA ,5310 fC3-?,9272 B_U ,6381 SGT 4400,8 _ Z_,4 S(;3 618,1 ST 3397,6 SR 1799,5 SS 7147,1

ROE 1,2137 RRA -.3482 RC3 ,9878 FAU ,07377 RRT -,97_0 RRF -,9901 RTF ,9841 CRT -,9993 CRS ,9993 CST -,9973

F02-3,4951 FRA 1.2185 FC3-4,1337 BSP I5556 _ 49_9,3 R"_3 ,0907 RI_ -.9688 LSA 4401,5 MSA 136,? SSA 10,7

BOE 2.6050 8RA .6350 8C3 3.0894 FSP -21304 _I 4911.B ,%_ 415.1 THA 153.5_ ELl _844.3 EL2 57.8 ALF 157.10

I_8.92 ECC .18011 INC 5.6430 Vl 29.361

28.13 RCA 105.70 APO 152.13 V2 35.207

145.37 ZAC 136.46 ETC 250.53 CLP-136.76
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG 6 1970

HI[LIOCENTRIC CONIC

RL |5|.74 LAL .GO

RP 107.66 LAP 3.37

RC |07.765 GL -39.57

PLANETOCENTRIC CONIC

C3 |4.697 VHL 3.834

LN_ ATNTH LNCH TIP4E

34.23 7 13 19

|45.77 |6 48 43

34.Z3 ? |3 J9

|45.77 16 48 43

34.Z3 7 13 19

FLIGHT TIN[ 174.00 ARRIVAL CATE JAN Z7 197!

OISTANC[ 484.634

LOt. 313.! 3 VL Z6.809 GAL 2.lI AZL 95.23 HCA Z?O.Z7 ,$NA IZ8.78 £CC .J829! INC 5.?Z99 V; 29.361

LOP 113.|8 VP 37.879 GAP 4.58 4ZP 86.00 TAL 170.42 TAP ]0.59 RCA I05.36 APO 152.2! V? 35.!98

GP 37.55 ZAL 7|.09 ZAP |27.04 [TS 32.22 ZAE 126.|7 ET[ 149.03 ZAC 133.39 ETC 75!.62 CLP-!39.45

CL4 -60.31RAL 234.32 RAO 6567.6 VEL JI.665 PTH ?.05 VHP 4.753 OPA 74.13 RAP Z76.91 ECC !.2419

L-I TIN! IN| LAT IN| LONG IN| RT AS( |NJ AZ_4TH |NJ TINE PO CST T|M IN| ? LAT !NJ ? LONG

16§7.30 4|.67 44.16 113.83 138.47 ? 40 56 1057.3 47.41 36.74

5273,37 41.68 244.82 113.84 138.47 18 16 37 4673.4 47.4! 237.40

1657._0 41.67 44.16 113.83 138.47 7 40 56 1057.3 47.4j 36.74

5273.37 41.68 244._ ]13.84 I38.47 18 J6 37 4673.4 47.41 ?37.40

1657._10 41.67 44.16 J13.83 138.47 7 40 56 1057.3 47.41 36.74

|45.77 16 48 43 5273.37 4J.68 244.82 J13.84 I]8.47 38 16 37
0|FFERI[NTJAL CORN[CT|(_S M|O-COURSI[ [_ECUTZON ACCURACY

TOE-Z.?I_5 TR4 ._|5 TC_-3.Z458 OAU .66L:_'Z ,T_T 4624.6 _ 19_F,.4 ..q,G3 616.2

ROE 1.009_ RRA -.3599 RC3 .gOT6 FAU .07348 RRT -.9762 Rm" -.9869 RTF .9844

FOE-3.I316 FRA 1.4038 FC3-4.3287 6SP 1§8§2 _ 5032.8 f_3 .0666 R|3 -.9879

13CE 2.4347 6RA .7_37 8C3 3.3?03 FSP -2010 SGI _|?.J _ _7.J THA 157.1!

LAUNCH OATE AUG 6 1970 FL|_HT TINE |76.00 ARRIVAL C4TE

HELIOCENTRIC CONIC 0ISTANCE 46O.751

RL 151.74 LAL .00 LOL 313.13 VL 26.788 GAL 2.32 A2_. 94.87 Hrj 223.40 SMA 128.65 ECC .18387 INC 4.86H7

RP 107.69 LAP 3.34 LOP 176.42 VP 37,836 GAP 4.96 AZeP 86,46 TAL 169.62 TAP 33.0J REA 104.99 APO 157.30

RC 1|0.O46 GL -37.09 GP 34.58 ZAL 69.2| ZAP I_10.44 ITS 32.82 ZAE |26.48 ETE 152.32 ZAC 130.66 ETC 752.48
PLANET(XENTRZC CONIC

C3 |4.188 _ 3.767 OLA "58.28 RAL 237.99 RAO 6567.6 _L |1.644 P?H 2.04 VHP 4.787 OPA 21.17 RAP 276.]9
LNCH A2'NTH LI_H T|NE L-| T|NE |NJ LAT |NJ _ IN] I_" ASC ;NJ AZNTH ZNJ TIN[ PO CST TIM |NJ ? LAT

36.67 ? 34 It J637.82 40.99 40,66 IJS_ll9 |33.85 8 J 2_ 1037.8 46.47

J43.33 I6 57 9 5277.25 4J.OI 244.]6 J|5.51 135.84 18 25 7 4677.3 46.48

36.67 7 34 _J 1637.82 40.99 40.60 J15.49 135.85 8 ] 28 1037.8 46.4?

143.33 J6 57 9 52?7.25 4|.0J 244.34_ ||5.5| 135.84 18 25 ? 4677.3 46.48

36.67 7 34 1! 1637.82 40.99 40.68 115.49 135.85 8 I 28 1037.8 46.47

143.33 16 5? 9 5277.25 4J.0| 244._8 |I3.5| J35.84 J8 25 7 467?.3 46.48
OIFFERENT|AL CQRRECT|ONS NJ0-COURSlE E_ECUTION ACCURACY

TOE-2.JI89 TRA .8358 TC3-3.5247 6AU .6864 SGT 482S.4 .%R J778.8 SG3 605.4

ROE .8502 RRA -.3644 RC3 .8184 FAU .0_ _R1 -.9733 _F -.98L_ RTF .9844

FOE-2.7684 FRA 1.56|0 FC3-4.39_3 6SP J6209 ,_ 3|4Z.6 1_3 .0805 R13 -.9870

8OE 2.2831 BRA .9116 _C3 3.6184 FSP -1994 SGI 5|28.5 5G2 384.1 THA 160.1_

4673.4 47.4| 237.40

ORB|T 0ETERNINATJON ACCURAC_

ST 3369.0 SR 1544.J SS ]992.1

CRT -.9996 ORS .9986 CST -.9967

LSA 4205.1MSA 139.1 SSA I1.6

EL1 3705.7 EL? 41.7 ALF |55.38

JAN 79 !97!

VJ 29.361

V? 35.189

CLP-141.98

ECC 1.2335
INJ 2 LONG

33.O1

236.68

33.01

236.68

33.O!

236.68

C!_3IT _ETERMZNATJON ACCURAC_

ST 3304.6 SR J33|.5 SS 1830.!

CRT -.9998 CRS .9974 CST -.9960

LSA 4002.7 NSA 143.9 $SA J_.4

ELl 3562.7 EL? Z6.J 4LF 158.06

LAUNCH CATE AUG 6 !970 FLIGHT TINE 178.00 ARRIVAL C4TE JAN _! !97!

HELIOCENTRIC CONIC

RL 15!.74 LAL .00

RP |07.72 LAP 3._O

Re 1|2.3Z4 GL -34.69

PLANE TO_NTRI C CONIC

C_ 13.878 VHL 3.725

LN(.J,4 AZNTH LNCH TINE

39.10 7 54 13

140.90 17 4 ll
39.10 7 54 13

140._0 17 4 I|

39.10 7 54 13

OISTAN(.[ 496.845

LOL 313.13 VL ?6.766 GAL 2.54 AZL 94.55 HCA ?76,67 SNA 178.50 ECC .18601 INC 4.54H3

LOP 179.66 vP 37.837 GAP 5.35 AFP 86.87 TAL 168.78 TAP 3_.40 RCA !04.60 APO !57.40

GP 31.91 7AL 67.29 ?4P 133.61ETS 33.29 ZAE I76.56 ETE 1fi5.?3 ZAC 178.75 ETC ?53.J8

OLA -56.?8 RAL 241.3_ RAO 6567.5 VEL JI.6]O PTH 2.04 VHP 4.852 CPA 18.44 RAP 2Z5.79
L-I TIM[ IN] LAT IN| LONG IN] RT 4SC IN| A_4TH IN| TIM[ PC) CST TIM IN| ? LAT

1620.01 40.12 37.38 J17,I4 133.45 8 21 3 1070.0 45.35
5285.34 40.13 244.2| IJ7.16 133.44 18 3? ? 4685.3 45.35

1620.0! 40.12 37.38 117.14 133.45 8 2! 3 10Z0.0 45.35

5285.34 40.13 -244.21 117.16 133.44 18 32 7 4685.3 45.35

1620.01 40.12 37.3_ 117.14 J33.45 8 2I 3 |OL=0.0 4_.3_
140.90 17 4 11 5285.34 40.13 244.21 117.16 133.44 18 3? 7 4685.3 45.35

Vl 79.361

v2 35,179

CLP-144.34

ECC 1.22_4

INJ ? LONG
29.53

?36.36

29.53

236.36

_9.53

?36.36
0IFFERENTIAL CCRR1ECTION$ NI0-COURSE EX[CUTION ACCURAO'

TOE-2.0209 TRA .9913 TC3-3.T688 8AU .7123 SGT 5008.8 _ J600.0 _3 588.4

ROE .727_ RRA -._H_30 RC3 .7314 FAU .07009 RRT -.9695 _ -.9774 RTF .9845 CRT -.9999 CRS .9953

FOE-2.4267 FRA 1.6866 FC3-4.3722 8SP 16_ ,_ §258.1 R_3 .0717 RI3 -.9863 LS_ 3807.9 NSA !49.6

_E 2.|479 _RA 1.0557 6C3 3.8391 FSP -1972 _I 5244.8 SG2 374.6 THA 162.70 ELl 3419.0 EL? !4.0

LAUNCH OATE AUG 6 1970 FLIGHT TIME 180.00 ARRIVAL CATE

HELIOCENTRIC CONIC 0ISTAI_[ 502.915

RL 151.74 LAL .00 LOL 313.13 VL 26.744 GAL _.77 42'1. _4.26 PiCA 229.85 ,_4A 128.35 ECC .|8833 INC 4.7604

RP 107.75 LAP 3.Z6 LOP 182.90 VP 37.806 GAP 5.73 AZP 87.25 TAL 167.9J TAP 37.76 RCA 104.!8 APO 157.5_
RE 114.599 GL -32.37 GP 29.52 ZAL 65.35 7AP 116.57 ETS 33,68 ZAE 126.48 ETE 157.7/4 7AC 176.!3 ETC 253,77

PLANE TCX_ENTR | C CONIC.

C3 13.736 VHL 3.706 0LA -_4._O RAL 244._5 RAG 6567.5 VIEL 11.624 PTH 2.04 VHP 4.943 OPA !5.90 RAP Z25.68

LNCH A_4TH LN_H TINE L-I TINE IN] LAT _NJ.LONG JNJ RT A._ IN] AZNTH ZNJ TIId_ F_ CST TIM IN] ? LAT

41 .52 8 13 37 1603.53 39.09 34.L_6 118.82 131.25 8 40 _ 1_3.5 44.08
138.48 17 10 l 5297.29 39.10 244._? 118.83 131.24 16 38 18 4697.3 44.09

41.52 8 13 37 1603.53 39.09 34.26 118.82 131.25 8 40 _ ]DO3.fl 44.08

J38.48 17 I0 1 5297.29 39.10 244.37 118,83 131.24 18 38 18 4697.3 44.09
41.32 8 13 37 1603.53 39.09 _.26 J18.82 131.25 /_ 40 _ J003.5 44.08

J38.48 17 10 1 5297.29 _J.10 244.37 118.83 131.24 18 38 18 4697.3 44.09
0IFFERENTIAL CCI_RIECT|ONS NI0-COURSI_ EXECUTION ACCURAC_

TOE-|.9]J8 TRA 1.1610 TC3-3.9398 6AU .7328 SGT _169.7 S_R 1445.2 5(;3 566.B

ROE .6287 RRA -.3625 RE3 .6349 FAU .06674 RRT -.9639 RRF -.9706 RTF .9839

FOE-2.0917 FRA I ._O45 FC3-4.2062 B._o 16952 SC_ 5367.9 _3 .0649 R13 -.9853

80E 2.0!26 0RA I .2163 6C3 3.9907 F,SP -1899 S_I 5355.J S/.,Z 371.6 THA 164.84

ORBIT OETERMINATION ACCURACY

ST 3216.6 SR 1159.0 SS 1671 .9

CST - .9950

SSA ! 3 • ?

ALF !60,!9

FE_ _ 1971

V! 29.361

V2 35.!69

CLP-!46.57

ECC !.726l

INJ 2 LONG

?6.30

Z36.4!

26.30

236.41

Z6.30

Z36.4!

CRBIT CETERMINATION ACCURACY

ST 3097.6 SR J013.9 SS 15!0.9

CRT -.9998 CRS .99!6 CST -.9934

LSA 3588.9 MSA 159.8 SSA 13.8

ELl 3759._ EL? 19.6 ALF !61.88
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE AUG 6 1970

HELIOCENTRIC CONIC

RL 151.74 LAL .00

RP 107.79 LAP 3.20

RC 116.871 GL -30.13

PLANETCXENTRIC CC_NIC

C3 13.740 VHL 3.707

LlqO4 AZNTH LNCH T|I4E

43.93 8 32 30

136.07 17 14 45

43.93 8 32 30

136.07 17 14 45

43.93 8 32 _0

136.07 17 14 45

FLIGHT TIHE 182.00 ARRIVAL CAT[ F[6 4 1971

D|$TANCE 508.96|

LGL 313.13 VL 76.720 GAL 3.02 ATL 94.00 HCA 233.07 5NA 128.19 ECC .19083 INC 3.9989 Vl 29.361

LOP 186.14 VP 37.779 GAP 6.12 ATP 87.59 TAL 167.01 TAP 40.08 RCA 103.73 APO 152.66 VZ 35.158

GP 27.39 7AL 63.38 ZAP 139.31 ETS 34.03 ZAE 126.29 ETK 160.00 7AC 124.28 ETC 254.27 CLP-148.66

0LA -52.36 RAL 247.51 RAD 6567.5 VEL 11.624 PTH 2.04 VHP 5.055 OPA 13.55 RAP 225.82 ECC 1.2261

L-I T]I_ INJ LAT |NJ _ INJ RT A_ |NJ ATNTH XNJ TIN[ I_ CST TIM INJ Z LAT INJ _ LONG

1588,03 37,94 31,31 120,54 129,25 8 58 58 988,0 42.71 23.29

5312.94 3_-.95 244.B4 |20.55 129.24 18 43 18 4712.9 42.72 236.82

1588.03 37.94 31.31 120.54 129.25 8 58 58 988.0 42.71 23.29

5312.94 37.95 244.84 120.§5 129.24 18 43 18 4712.9 42.72 236.82
15B8.03 37.94 3|.31 1_.54 |29.25 B 58 58 988.0 42.71 23.29

5312.94 37.95 244.B4 120.55 129.24 18 43 18 4712.9 42.72 236.82

01FFER_.NTZAL CORRI[CTIONS N|0-COUR_ [_CUTION ACCURACY ORBZT OETERNINATION ACCURACY

T02-1._O33 TRA 1.3344 TC3-4.0672 8AU .7539 .T_T 5316_7 _ J313.J ,T_3 542.5 ST 2967.2 SR 898.0 SS 1362.3
ROE .5534 RRA -.3593 RC3 .5473 FAU .063L_0 _T -.9569 RRF -._L_ RTF .9834 CRT -.9991 CRS .9853 CST -.9914

FOE-1.7892 FRA 1.897_ FC3-3.9822 6SP 17284 _ 5&76.4 /_3 .0569 R|3 -.9B44 LSA 3381.8 MSA 171.3 SSA 14.4

80[ 1.8863 BRA 1.3820 BC3 4.1038 F,SP °|828 SG| 5463.9 _ 371.0 THA 166.64 ELI 3099.8 EL2 37.1 ALF 163.17

LAUNCH OATE AUG 6 1970 FL|_.fT TINE 184.00 ARRIVAL DATE FE6 6 1971

H[LIC(ENTRIC CONIC 0ISTAN(E 5|4.980

RL 151.74 LAL .00 LQ. 313.13 VL _._ GAL 3.L_ A_.. 9_.7_ _ 2_._0 E_4A 128.03 ECC .19353 INC 3.7587 Vl 29.361

RP 107.82 LAP 3.13 LGP 189.37 VP 37.752 GAP 6.51 A2P 87.91 TAL 166.08 TAP 42.37 RCA 103.25 APO 152.81 V2 35.147
RC 119.J38 GL -27.97 GP 25.49 Z_L 61.41 7AP 141.87 ETS 34.37 7_ 126.01ETE 161.93 ZAC 122.66 ETC 254.71 CLP-150._3

PLANET(XENTRIC CONIC

C3 13.880 VHL 3.726 OLA -50.45 RAL 250._10 RAO 6567.5 M[L 11 o6_0 PTH 2.04 VHP 5.185 DPA 11.37 RAP LP'Z6.19 ECC I .2284
LNCH A2'NTH LNCH TINE L-I TINE INJ I.AT |NJ _ |NJ RT ASC INJ ATNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

46.32 8 51 3 1573.15 36.69 _._0 IL_Z.32 127.4_ 9 J7 17 973.2 41.26 L:_.47

133,68 17 18 25 5332,24 36,70 245,6_. 1.L_,33 127,4_ JB 47 17 4732,2 41,27 237,58

46.32 e 51 3 1573.15 36.69 2B._O 1L_.32 127.44 9 J7 17 973.2 41.26 20.47

133.68 17 18 25 5332.24 _.70 245.C_ JZ'Z.33 1_7.43 18 47 17 4732.2 41,27 237.58

46.32 8 51 3 1573.15 36.69 28.50 JL_'4.32 127.44 9 17 17 973.2 41.26 20.47

133.68 17 18 25 3332.24 36.70 245.62 1_.33 J27.43 18 47 17 4732_2 41.27 237.58

DIFFERENTIAL C_I_CTIOI_ NIO-COURSI_ EXECUTION ACCURACY ORgIT OETERMINATION 4CCURAC_

TDE-1.6948 TRA 1.51_4 TC3-4.1475 6AU .774_ _T 54_0.4 _ 1_00.9 ,T_ 516.8 ST 2829.4 SR 805.4 SS 1227.2

ROE .4961 RRA -.355B RC3 .4682 FAU .05953 RRT -.9484 RRF -.9520 R1T .9828 CRT -.9972 CRS .9751 CST -.9887

FOE-J.5191 FRA 1.9713 FC3-3.7128 8SP 17640 _ 5581._ f_3 .0489 R13 -.9836 LSA 3182.1 MSA 184.8 SSA 14.8

80E 1.7659 _RA 1.5547 8C3 4.1738 FEd_ -1754 ,%1 _5_N_.7 _¢2 _72.6 THA J_.Jd ELI 294J.2 EL2 5_.1 ALF 164.15

L4UNCH _ATE AUG 6 1970 FLIGHT TINE 186.00 ARRIVAL CATE FE_ 8 1971

HELICK_ENTRIC CONIC

RL 151.74 LAL .00

RP 107.86 LAP 3.05

RC 121.402 GL -25,88

PLAN_TC_ENTR|C CONIC

C3 14.146 VHL 3.761

LNGH A_NTH LN_H TII4_

48.71 9 9 L_)
131.29 17 21 6

48,71 9 920

131.29 17 21 6
48.71 9 9

131.29 17 21 6

OI_FERI[NTIAL CCRR_CTIONS
TOE-I.5851 TRA 1.7004 TC3-4.1785 _AU .7938

ROE .4525 RRA -.3525 RC3 .3973 FAU .05573

FOE-J.2776 FR4 2.0319 FE3-3.4105 6.5P 17971

80E 1.6484 {_RA-1.7366 _C3 4.1973 FSP -1675

CISTANC[ 5Z0.973

LOt. 313.13 VL 26.671 GAL 3.56 AZL 93.54 H_A 239.52 ._A 127.87 ECC .19644 INC 3.5361 Vl 29.361

LOP 192.60 VP 37.723 GAP 6.90 A_P 88.Z0 TAL 165.12 TAP 44.63 RCA 102.75 APO 152.99 v2 35.136

GP 23.79 7AL 59.45 7AP 144.25 ETS 34.73 ZAE 125.69 ETE 163.61 ZAC 121.26 ETC 255.11 CLP-15Z.49

CLA -48.59 RAL 252.92 RAO 6567.6 VEL 11.642 PTH 2.04 VHP 5.331 0PA 9.34 RAP 226.75 ECC 1.2328

L-Z TIN[ INJ L_T INJ LONG INJ RT ASC INJ A_ITH INJ TIM_ PO CST TIN INJ 2 LAT INJ 2 LONG

1558.70 35.36 25.83 124.17 125.80 9 35 19 95B.7 39.75 17.80

5355.06 35.37 246.?0 124.18 125.79 18 50 21 4755.1 39.76 238.67

1558.70 35.36 25.83 124.17 125.80 9 35 19 958.7 39.75 lT.HO

5355.06 35.37 246,?0 124.18 125.79 18 50 21 4755.1 39.76 238.67

1558,70 35,36 23,83 124,17 125.B0 9 35 19 958,7 39,75 17.80

5355.06 35.37 246.?0 124.18 125.79 18 50 21 4755.1 39.76 238.67

NIO-COI)RSIE EXECUTION ACCURAC_ C_IT 0ETERt4INATI(_ ACCURACY

SGT 5571.9 _ 1106.0 5t.,3 490.8 ST 2686.9 SR 731.1 SS 1105.8

RRT -.9_83 RRF -.9401RTF .9822 CRT -.9933 CRS .9594 CST -.9852

5680.6 R_3 .0413 R13 -.9828 LSA 2989.4 MSA 200.7 $SA 15.0

SC,I 5668.1 _2 376.0 THA 169.40 ELl 27H3.4 EL_ 81.3 ALF 164.86

LAUNCH DATE AUG 6 1970 FLIGHT TINE 188.00 ARRIVAL GATE FFB l0 1971

HELIOCENTRIC CONIC OIST_N(E 526.937

RL 151 .74 LAL .00 LCC 313.13 VL 26.645 GAL 3.86 A2'I. 93.33 _ 242.74 SHA 127.70 ECC .19956 INC 3.3?78 Vl 29.361

RP 107.89 LAP 2.96 LOP 195.83 VP 37.694 GAP 7.30 A2'P 88_.47 TAL 164.14 TAP 46.87 RCA 102.21 APO 153.18 VZ 35.124
RC 123.660 GL -23.87 GP 22.27 ZAL 57.49 ZAP 146.46 ETS 35.12 Z/_ 125.34 ETE 165.05 7AC 120.05 ETC 255.48 CLP-154.25

PLANETOCENTRIC CONIC

C3 14.537 VHL 3.813 OLA -46.77 RAL 255.41 RAO 6567.6 VIEL 11.659 PTH 2.05 VHP 5.491 OPA 7.45 RAP 227.49 ECC 1.2392

LNCH ATNTH LNCH TIME L-I TINE INJ LAT INJ _ INJ RT ASC INJ A_q4TH INJ TIHE PC) CST TIN INJ 2 LAT ZNJ 2 LONG

51.O8 9 27 28 J544.37 33.98 23._6 126.08 124.31 9 53 12 944.4 38.20 15.26

128.92 17 22 48 3381.46 33.99 248.0_ 126.09 124._0 18 52 30 4781.fi 38.21 740.08

51.08 9 27 _B 1544.37 33.98 23._ 126.08 124.31 9 53 12 944.4 38.20 15.26

128.92 17 22 48 5_81.46 33.99 248.08 126,09 124.30 18 52 3(3 4781.5 3H.?I 240.08

_1.08 9 27 _ 1544.37 33.98 23.26 126.0B 124.31 9 53 12 944.4 38._0 15._6

128.92 17 22 48 5381.46 33.99 248.08 126.09 124.30 18 52 30 4781.5 38.71 240.08

0ZFFERIENTIAL CORRECTIONS NID-CCUR,_E EXECUTION ACCURACY ORelT OETERNINATION ACCURACY

T02-1.4749 TRA 1.8954 TC3-4.1644 8AU .8120 ,T_T 5682.4 SGR 102'6.0 ,5G3 465.0 ST 2545.1 SR 671.6 SS 999.3

ROE .4198 RRA -.3_00 RC3 .3351FAU .05191 RRT -.9266 RRF -.9266 RTF .9816 CRT -.9865 CRS .9367 CST -.9_09
FDE-1.0635 FRA 2.0816 FC3-3.0915 95,° 18295 _ 5774.2 R25 .0345 R13 -.9820 LSA ?807.0 NSA ZIH.9 SSA 15.2

ODE 1.5335 9RA 1.9275 OC3 4.1779 FSP -1596 S(,1 5761.7 5_2 380.5 TH_ 170.46 ELI 2630.1 EL2 106.5 ALF 165.38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE AUG 6 1970 FLIGHT TIME 190.00 ARRIVAL DATE FEe 12 1971

HELIOCENTRIC CONIC DISTANCE 532.8C-'8

RL 131.74 LAL .00 LOL 313.13 VL 26.618 GAL 4.18 AZL 93.13 HCA 245.95 SMA 1L_.53 ECC .70292 INC 3.1314 Vl 29.361

RP 107.93 LAP 2.86 LOP 199.05 VP 37.664 GAP 7.71 AlP 88.72 TAL 163.13 TAP 49.08 RCA I01.65 APO I53.40 V2 35.112

RE 125.912 GL -21.95 GP 20.92 ?AL 55.56 lAP 148.53 ETS 35.56 ?AE I24.97 ETE 166.30 ZAC 119.00 ETC 255.84 CLP-155.93

PLANE TOCENTRIC CL_IC

C3 15.053 VHL 3.880 CLA -45.00 RAL 257.76 RAC 6§67.6 VEL ]I.6BI PTH 2.05 VHP 5.665 DPA 5.68 RAP 228.38 ECC 1.2477

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

53.44 9 45 30 I529.96 32.56 21].78 128.06 122.97 10 II 0 930.0 36.64 12.83

126.56 17 23 32 5411.42 32.57 249.75 128.07 12?.96 JR 53 43 48|1.4 36.65 241.80

53.44 9 45 _] I529.96 32.56 'ZO.7B 128.06 12?.97 IO II 0 930.0 36.64 12.83

I26.56 17 23 32 5411.42 32.57 249.75 128.07 122.96 18 53 43 4811.4 36.65 241.80

53.44 9 45 30 1529.96 32.56 ZI].7B 12B.06 127.97 10 ll 0 930.0 36.64 12.B)

IZ6.56 17 23 3Z 5411.4Z 32.57 249.75 IZB.07 122.96 18 53 43 4_I1.4 36.65 241.B0

DIFFERENTIAL CCRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINA TIL_ ACCURACY

TCE-I.3887 TRA 2.0748 TC3-4.1723 6AU .8418 SGT 5784.6 5De 958.7 SG3 438.9 ST 2429.9 SR 630.B SS 918.2

ROE .4015 RRA -.3436 RE3 .29C-.0 FAU .04960 RRT -.9139 RRf -,9115 RTF .9819 CRT -.9762 CRS .9101 CST -.97H0

FOE -.9070 FRA 2.0937 FC3-2.8523 BSP 19187 SGe 5863.§ _3 .0249 RI3 -.9822 LSA 2663.0 MSA 232.3 $SA 15.1

BEE 1.4456 BRA 2.1030 BE3 4.1828 FSP -1582 S(,| 5850.B S(,2 384.7 THA 171 .35 ELI 2507.0 EL2 132.6 ALF 165.74

LAUNCH DATE AUG 6 1970 FLIGHT TIME 192.OP ARRIVAL DATE FEB 14 1971

HELIOCENTRIC CONIC

RL 151.74 LAL .00

RP 107.97 LAP 2.75

RC 128.158 GL -2E).IO

PLANE TOCENTRIC CONIC

C3 15.699 VHL 3.962

LNCH AZNTH LNCH TI_

55.79 10 3 35

124.21 17 23 15

55.79 IO 3 35

124.21 17 23 15
55.79 10 3 35

124.21 |7 23 15

OIFFERENTIAL CORRECTIONS

TOE-I.2613 TRA 2.3050 TC3-4.034| BAU .B482

RCE .3806 RRA -.3469 RC3 .2394 FAU .04489

FOE -.7196 FRA 2.1477 FE3-2.4756 BSP 19063

ROE 1.3175 eRA 2.3310 8C3 4.0412 FSP -1459

OlSTANCE 538.772

LOL 333.13 VL 26.591 GAL 4.52 AZL 91,94 HCA 249.17 SMA 127.35 ECC .20653 INC 2.9448 vJ 29.361

LOP 202.Z7 VP 37.634 GAP B.IZ AZP 88.95 TAL 16_.11 TAP 51.27 RCA l_l.05 APO 153.65 V2 35.099

GP 19.70 7AL 53.66 ZAP 150.46 ETS }6.08 ZAE 124.60 ETE 167.39 7AC 11_.09 ETC 256.19 CLP:157.53

OLa -43,28 RAL 259.99 RA0 6567.6 VEL 11.708 PTH 2.06 VHP 5.B52 CPA 4.03 RAP 229.41 EEC 1.2584

L-I TIME INJ LAT INJ _ INJ RT AS(: INJ A5'MTH INJ TIME PO CST TIM rNJ 2 LAT INJ 2 LONG

1515.15 31.11 IB._B 130.12 121.75 J0 28 51 915.2 35.06 10.46

5445.I4 31.12 251.73 130.12 121.74 18 54 0 4845.1 35.07 243.83

1515.15 31.11 18.36 I30.12 121.75 IO 28 51 915.2 35.06 10.46

5445.14 31.12 251.73 130.I_ 121,74 18 54 0 4845.1 35.07 243.83

1515.15 31.II 18,36 I30.12 121.75 I0 28 51 915.2 35.06 10.46

5445.14 )I.IZ 251.73 130.12 121.74 18 54 0 4B45.1 35.07 243.83

MIO-COUR.fdE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,_vT 5874.} S(.,R 90_.I SG3 415.5 ST Z285.2 SR 5BB.O SS 834.5

RRT -.8_KJ_ RRF -.8953 RTF .9805 CRT -.9588 CRS .8631 CST -.9707

,SG8 59A3.1 R23 .0223 R13 -.9807 LSA 2489.4 MSA 258.9 SSA 15.3

5(,1 5930.5 SG2 390.9 THA 172.10 ELI 2354.1 EL2 162.1 ALF 166.07

LAUNCH DATE AUG 6 1970 FLIGHT TIME 194.00 ARRIVAL DATE FEB 16 1971

MELI(X:ENTRIC CONIC

RL 151.74 LAL .00

RP 108.01 LAP 2.64

RC 130.397 6L -18.34

PLANE T(X:ENTRI { CONIC

C3 16.480 VHL 4.060

LNO.I A?MTH LNCH TIME

58.13 10 21 45

121.87 17 21 59

58.13 I0 21 45

121.87 17 _I 59

58.13 IO Z1 45

121.87 17 21 59

DIFFERENTIAL CORRECTIONS

TDE-}.1450 TRA 2.5334 TC3-3.8948 _AU .8592

RCE .3682 RRA -.3490 RE3 .1975 FAU .04103

FeE -.5686 FRA 2.1814 FC3-2.1554 8SP 19L_)3

8DE 1.2028 8RA 2.5573 8C3 3.8998 FSP -1371

DISTANCE 544.641

LOL 313.13 VL 26.564 GAL 4.87 AZL 92.77 HCA 252.38 SMA 127.17 ECC

LOP 205.49 VP 37.602 GAP 8.54 AlP 89.16 TAL 161.06 TAP 53.44 RCA

GP 18.61 ?AL 51.79 ZAP 152.27 ETS 36.69 7AE 124.24 ETE 168.32 ?AC

.71040 INC 2.7661 Vl 29.361

100,42 APO 153.93 V2 35.086

117.31ETC 256.53 CLP-159.06

OLA -41.61RAL 262.11 RAG 6567.7 VEL 11.742 PTH 2.07 VHP 6.051 CPA 2.48 RAP 230.57 ECC 1.2712

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC, CST TIM INJ 2 LAT INJ 2 LONG

1499.79 29.65 15.9B 132.23 120.65 10 46 45 B99.8 33.48 8.15

5482.60 29.67 254.01 132.24 120.63 IB 53 21 4882.6 33.49 246.17

1499.79 Z9,65 15.9_ 13Z.73 I70.65 10 46 45 899.B 33.48 B.15

5482.60 29.67 254.01 13_.24 120.63 JR 53 21 4882.6 33.49 246.17

1499.79 29.65 15.98 132.Z} 120.65 I0 46 45 899.8 33.48 8.15

5482.60 29.67 254.01 132.24 120.63 I8 53 21 4887.6 33,49 246.17

MI0-COURSE EXECUTION ACCURACY L-RGIT DETERMINATION ACCURACY

5GT 5956.7 St,,R 854.3 S(,3 392.7 ST 2163.1 SR 556.0 SS 770.7

RRT -.8839 RRF -.8783 RTF .9796 CRT -.9344 CRS .8071 CST -.964_

6017.7 R23 .0185 RI3 -.9798 LSA 2345.5 MSA 283.4 SSA 15.3

_:_1 6004.6 5G2 396.4 THA 172.74 ELI 2225.1 EL2 192.5 ALF 166.39

LAUNCH DATE AUG 6 1970 FLIGHT TIME 196.00 AREIVAL BATE FEB 18 1971

HELIOCENTRIC CONIC

RL 151.74 LAL .00

RP 108.05 LAP 2.51

RC 132.627 GL -16.66

PLANE TOCENTRIC CONIC

C3 17.406 VHL 4.172

LhkCH AZMTH LI_K_H TIME

,50.47 10 40 8

119.53 17 19 37

60.47 I0 40 8

119.53 17 19 37

60.47 IO 40 8

119.53 17 19 37

DISTANCE 550.47_
LEt. 313.13 VL 26.536 GAL 5.2_ AZL 9_.59 H_A 255.59 SMA 126.99 ECC .Z1456 INC 2.5938 Vl 29.361

LOP 208.71 VP 37.571 GAP 8.97 AZP 89.35. TAL 160.00 TAP 55.59 RCA 99.75 APO 154.24 V2 35._74

GP 17.63 7AL 49.97 ZAP 153.96 ETS 37.41 7AE 173.89 £TE 169.14 7AC 116.63 ETC 256.88 CLP-160.52

0LA -40.[_ RAL 264.12 RAO 6567.7 VEL 11.781 PTH 2.08 VHP 6.262 OPA 1.02 RAP 231._3 ECC 1.2865

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A5'MTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

1483.46 28.19 13.61 !}4.40 119.64 II 4 51 883.5 31.91 5.84
5524.08 28.21 256.60 134.41 119.63 18 51 4J 4924.1 31.92 24B._2

1483.46 28.19 15.61 134.40 119.64 II 4 51 883.5 31.91 5.84

5524.08 28.21 256.6(_ 154,41 119.63 18 51 41 4924.1 31.92 248.82

1483.46 28.19 13.61 134.40 119.64 II 4 51 883.5 31.91 5.84

5524.08 28.21 256.6(} 134.4| 119.63 18 51 41 4924.1 31.92 248.82

ORBIT _ETERMINATION ACCURACY

ST 2058.0 5R 530.7 SS 721.2

CRT -.9019 CR$ .7420 CST -.95B5

LSA 2223.2 MSA :X)7.2 SSA 15.2

ELI 2115.6 EL2 223.3 ALF 166.76

DIFFERENTIAL CORRECTIONS

TOE-I.0324 TRA 2.7679 TC3-3.7404 BAU .8712

ROE .3611 RRA -,3517 RE3 .1647 FAU .03759

FOE -.4410 FRA 2._:_0_0 FC3-1.8695 8SP 19424

8DE 1.O937 8RA 2.7g02 8C3 3.7440 FSP -1297

MI0-COU_E EXECUTION ACCURACY

5GT 6031.4 f_ 813.9 5G3 371.0

RRT -.868! RRF -.8608 RTF .9789

5(,8 6086.1 _3 .0147 R13 -.9790

•T_l 6072.8 S62 401,3 THA 173.29
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970)

_AUNCH CATE AUG 6 1970

HELIOCENTRIC CONIC

RL 151.74 LAL .00

RP 108.09 LAP 2.38

RC 134.850 GL -I_.06

PLANE TOCENTRIC CONIC

C} 18.48H VML 4,_00

LNCH ATMTH L_K_H TIME

67.82 10 58 50

117.18 17 16 7

62.8? 10 58 50

111.18 17 16 ?

6?.8? 10 58 50

117.18 17 16 7

fLIGHT TIME 196.00 ARRIVAL 0ATE FEB 20 1971

0I$TANEE 556,264

LOt. 313.13 VL ?6,508 GAL 5.65 AZL 92.43 MCA 258.80 ,_A 126.81 ECC .?1903 INC ?.4265 VI 79.361

LC.P 711.92 VP 37,539 GAP 9.41 AZP 89.53 TAL 158.97 TAP 57.7? RCA 99.04 APO 154.59 V? 35.061

GP 16.14 ZAL 48._0 lAP 155.56 ETS 38.25 ZAE I23.54 ETE 169.85 ZAC 116.05 ETC 757.73 CLP-161.93

CLA -38.45 RAL 266.02 RA0 6567.7 VEL 11.827 PTM Z.09 VHP 6.486 0PA -.36 RAP ?33.20 ECC 1.3043

L-I TIME INJ LAT INJ LONG INJ RT A54C INJ A_WTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

1465.85 ?6.74 11.23 136.63 118.73 lI 73 16 865.9 30.35 3.51

5569.80 26.75 259.51 136.63 118.72 18 48 57 4969.8 30.36 751.79

1465.85 26.74 11.25 136.63 118.73 II 23 16 865.9 30.35 3.51

5569.80 26.75 259.51 136.63 118.12 18 48 57 4969.8 30.36 751.79

1465.85 26.74 11.23 136.63 118.73 11 23 16 865.9 30.35 3.51

5569.P_] 26.75 259.51 136.63 118.72 18 48 57 4969.8 ]0.36 751.79

OIrFERENTIAL CORRECTIONS

TOE -.9706 TRA 3.0176 TC}-3.5670 BAU .B623

ROE .3577 R_'A -.3557 RC3 .1377 FAU .03434

rOE -.3304 FRA 2.276_ FCS-t,6079 BSP 19655

BOE .9876 BRA 3.0337 BE3 3.5696 FSP -I228

MI0-EOI_51E EXECUTION ACCURACY CW_IT 0ETERMINATION ACCURACY

._T 6098.7 _ 779.4 $63 350.6 ST 1969.4 SR 510.1 SS 683.6

RRT -.657! RRF -.8432 RTr .9782 CRT -.8603 CRS .6693 CST -.9542

•%B 6148.3 1_3 .0115 R13 -.9783 LSA 7120.5 MSA 330.? SSA 15.0

$61 6134.9 $62 405.6 THA 173.76 ELI 2018.5 EL? 253.7 ALF 167.23

LAUNCH OATG AUG 6 1970 FLIGHT TIME _0.00 ARRIVAL OATE ¢E8 ?? 1971

HELIOCGNTRIC CONIC

RL 151.74 LAL .00

RP I08.13 LAP ?.24

RC 137.063 GL -13.53

PLANE TOCENTRIC CONIC

C3 19.741 VHL 4.443

LNCH A_MTH LN_H TIME

65.18 11 18 1

114.82 17 I! 71

65,18 11 18 1

114.82 17 I| 21

65.18 11 18 1

114.87 17 11 21

0ISTANCE 562.014

LOL 313.13 VL 26.480 GAL 6.06 AZL 9_.76 HEA _62.01 5MA 126.63 ECC .?7383 INC 2.7630 Vl 29.361

LO o 215.13 VP 37.507 GAP 9.67 AS'P 69.69 TAL 157.84 TAP 59.84 RCA 98.79 APO 154.97 V2 35.047

GP 15,94 ZAL 46.49 ZAP 157,07 ETS 39.23 ZAE 123.21 ETE 170.46 ZAC 115.55 ETC 257,58 CLP-163.?9

OLA -36.96 RAL 267.63 RAO 6567.B _EL 11.679 PTH 2.11 VHP 6.724 OPA -1.65 RAP 234.65

L-I TIME INJ LAT INJ LON6 INJ RT ASC /NJ A_4TH INJ TIME PO CSr TIM INJ ? LAT

1446.4E 25.30 8.77 138.90 117.90 11 42 7 846.5 ?8.8?

5620.16 25.31 262.77 138.91 117.89 18 45 1 5020.2 28.83

1446.46 25.30 8.77 118.90 117.90 11 42 7 846.5 28,82

5620.16 25.31 262.77 1_.91 117,89 18 45 1 5020.? ?8.83

1446.46 25.30 8.77 138,90 117.90 11 4? 7 846.5 Z8.82

5620.16 25.31 26E.77 138.91 117.89 18 45 1 5020,2 ?8.83

CIFFERENTIAL CORRECTIONS

TOE -.8076 TRA 3.2696 TC3-3.3755 BAU .6914

RCE .3572 RRA -.5610 Re3 ,I151 FAU .03123

FOE -.2336 FRA 2;2451 FC3-1.3696 8SP ]9867

80G .8831 8RA 3.2895 0C3 3.3775 FSP -1163

MI0-COURSE EXECUTION ACCURACY

SGT 6158.5 _ 749.7 5_3 331.3

RRT -.8362 _ -.8259 RTF .9776

SGB 6203.9 R23 .0088 R13 -.9777

$61 6190.4 SGZ 409.0 THA 174.16

ECC 1.3749

INJ Z LONG

1.17

255.11

1.17

755.11

1.17

755,11

0R61T 0ETERMINATION ACCURACY

ST 1897.0 SR 49?.7 SS 655.6

CRT -.8096 CRS .5914 CST -.9518

LSA 2036.5 MSA 351.9 SSA 14.9

ELI 1939,5 EL? ?82.9 ALF 167.86

LAUNCH 0ATE AUG 6 1970 FLIGHT TIME Z02.00 ARRIVAL CATE rE6 24 1971

HELIC(ENTRIC CONIC

RL 15l .74 LAL .00 LCL 313.13 VL

RP 108.17 LAP 2.09 LOP 218.34 VP

RC 139.766 GL -12.09 GP 15.?? ZAL

PLANE TC,CENTRIC CONIC

C3 21.184 VML 4.6413

LNCH A/MTH LNCH TIME

67.58 11 37 49

I12.42 17 5 13

67.58 11 37 49

117.47 17 5 13

67.58 11 37 49

11Z.42 17 5 13

CIFFERGNTIAL CORRECTIONS

TOE -.6944 TRA 3.5385 TC}-3.1738 OAU .8993

ROE .3591 _@RA -.3675 RC3 .0967 FAU .02B32

FOE -.1491 FRA 2.7615 FC3-I.1572 BSP L_'J076

8CE .7818 8RA 3.5575 BC3 3.1752 F.SP -110_.-

OISTANCG 567.717

26.451 GAL 6.53 AZL 97.10 MCA 265.21 SMA 126.45 ECC .22900 INC 2.1022 Vl 29.36!

37.474 GAP 10.34 AZP 89.62 TAL 156.74 TAP 61.95 RCA 97.49 APO 155.40 V2 35.034

44.8} ZAP 158.48 ETS 40.37 lAG I22.89 ETE 171.00 7AC 115.12 ETC Z57.95 CLP-164.61

CLA -35.53 RAL 269.54 RAO 6567.9 VEL 11.940 PTH ?.I? VHP 6.975 OPA -?.88 RAP 236.19 ECC 1,3486

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_TMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_NG

1474.81 23.87 6.22 141,22 117.13 12 1 34 8?4.8 27.31 358.63

5675.52 23.89 266.39 141.23 11/.12 18 39 49 5075.5 27.3] ?58.80

1424.81 23.87 6.22 141.2_ 117.13 12 1 34 824.8 77.31 358.63

5675.57 23.89 266.39 141.23 117.12 18 39 49 5075.5 ?7.33 258.80

1424.81 23.87 6.22 141.22 117.13 12 1 34 824.8 77.31 358.63

5675.5? 23.89 266.39 141.23 117.12 18 39 49 5075.5 27.33 ?58.80

MI0-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

_T 6211,3 $6R 723.8 $63 313.2 ST 1841.7 SR 477.8 Ss 635.6

MRT -.8L:_7 RRI r -.8092 RTF .9771 CRT -.7506 CRS .512I CST -.9516

SwT,B 6253.4 R23 .0065 RI3 -.9772 LSA 1971.4 MSA 370,9 SSA 14.7

54,I 6239.8 S_2 411.6 THA 174.51 ELI 1877.3 EL2 309.7 ALF 168.67

LAUNCH (]ATE AUG 6 19711 fLIGHT TIME _=04.D0 ARffIVAL CATE FEB ?6 1971

HELIOCENTRIC CONIC

RL 151 .74 LAL .00 LCL 313,13 VL 26.422 GAL

0ISTANCE 573.36_1

7.02 AZL 91.94 H_A _68.41 SMA 126.26 ECC .73457 INC 1.9430 Vl 29.361

89.95 TAL 155.64 TAP 64.05 REA 96.65 APO 155.88 v2 35.071

41.70 ZAE 1_2.58 ETE 171,48 ZAC 114.75 ETC ?58.3? CLP-165.88

RP 108.21 LAP 1.94 LOP 2ZI.54 VP 37.441 GAP 10.83 AL_P

RC 141.459 GL =10.77 GP 14.56 ZAL 43.24 ZAP 159.83 ETS

PLANE TOCENTRIC CONIC

C3 ?2.839 VHL 4.779 OLA -34,16 RAL 271.17 RAO 6567.9 VEL 12.009 PTH 2.14 VHP 7.241 0PA -4.03 RAP 237.79 ECC 1.3759

LNCH AZMTH LNCH TIME L-I T!ME INJ LAT |NJ LONG INJ RT ASC INJ AS'MTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

70.04 11 58 35 1399.83 22.48 3,49 143.59 116,43 I2 21 54 799.8 ?5.84 355.94

109.96 16 57 25 5736.87 22.49 270.46 143.59 116.42 18 33 2 5136.9 ?5.85 267.91

70.04 II 58 35 1399.83 22.48 3.49 143.59 116.43 12 _I 54 799.8 25.84 355.94

109.96 16 57 25 5736.67 22.49 _70.46 143.59 116.42 18 33 ? 5136.9 ?5.85 _67.91

II0.00 16 48 29 5764.13 21.64 272.13 14_,13 117,13 18 24 33 5164.1 75.10 ?64.68

IIO.00 17 6 47 5708.61 23.33 26_.69 144,04 115.73 I8 41 51 5108.6 ?6.59 261 ,05

CIFFERENTIAL CORRECTIONS MI0-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATIC_I ACCURACY

T0G -.5804 TRA 3.8L_09 TC]-2.9632 6AU .905I S6T 6257.4 56R 700.8 5G3 296.2 ST 1802.7 .$67 464.7 SS 622.0

ROE ,3629 RRA -.3753 RC3 .0B14 FAU .02555 RRT -.8059 RRF -,7933 RYF .9767 CRT -.6851 CRS .4349 CST -,9536

F(]E -.0756 FRA 2.2770 FC} -.9684 8SP 20273 S6B 6296.5 R23 .0046 R'I-3 -.9768 LSA 1924.3 MSA 386.6 SSA 14.4

B(]E .6845 8RA 3.8393 Be3 2.9643 FSP -1045 SGI 6282.9 S(,2 413.3 THA 174.82 ELl I831.6 EL? 333.? ALF 169.64
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19701

LAUNCH GATE AUG 6 1970 FLIGHT TIME Z06.00

HELIOCENTRIC CONIC CISTANCE 578.962

RL 151.74 LAL .00 LOL 313.13 VL 16.393 GAL 7.53 AZL 91.78 MCA ?71.61 SNA

RP 108.?5 LAP 1.78 LOP ?14.74 VP 37.408 GAP 11.34 AZP 90.05 TAL 1§4.53 TAP

RC 143.643 GL -9.43 GP 13.97 ZAL 41.71 ZAP 161.09 ET$ 43.?4 ZAE 112.?8 ETE

PLANE TOCENTRI C CONIC

C3 ?4.7_0 VHL 4.973 CLA -31o85 RAL Z7Z.71 RAO 656_.0 VEL 11.087 PTH 2.16 VHP

LNCH ATNTH LNCH TIME L-I TIME INJ LAT

72.61 12 20 41 1370.29 21 .10

107.39 16 47 36 5805.34 21.11

77.61 12 L_O 41 1370.29 21 .10

107.39 16 47 36 5805.34 21.11

liD.O0 15 51 43 689.46 14.52

110.00 18 15 45 5534.17 28.00

OIFFERENTIAL CORRECTIONS

TOE -.4657 TRA 4.1167 TC3-2.7496 8AU .9093

ROE .3683 RRA -.3842 RC3 .0688 FAU .02294

FOE -.0112 FRA 2.2916 FC3 -.8032 0SP 20478

0OK .5937 6RA 4.1346 BC3 2.7505 FSP -992

LAUNCH O4TE AUG 6 1970

HELIOCENTRIC CONIC

RL 151.74 LAL .(30

RP 108.19 LAP 1.62

RC 145.816 GL -8,21

PLANE TOCKNTRI C CONIC

C3 26.890 VHL 5,186
LNCH AZMTH LNCH TIME

75.35 12 44 45

104.65 16 35 9

75.35 12 44 45

104.65 16 35 9

I10.00 15 29 34

110.00 18 49 3t

OIFFEMENTIAL CORRECTIONS

TOE -.3502 TRA 4.4274 TC3-2.53_7 8AU .9118

ROE .3749 RRA -.3941 RC3 .0fl83 FAU .0_050

FOE .0450 FRA 2.3064 FC3 -.6601 8,SP 20692

BOK .5130 8RA 4.4449 6C3 2.5364 FSP -944

ARRIVAL G4TE FEB 28 1971

126.08 ECC .?4057 INC 1.7844 Vl 79.361

66.14 RCA 95.75 APO 156.41 VZ 35.00H

171.89 ZAC 114.44 ETC 258.71 CLP-167.13

7.523 OPA

INJ LONG INJ RT ASC INJ AZMTH _tNJ TIME
.47 145.99 115.78 IZ 43 31

275.03 146.00 115.77 16 24 2?

.47 145.99 115.78 12 43 31

275.03 146.00 115.77 18 24 12

}06.66 142.24 121.29 16 3 12

257.30 149.23 110.46 19.47 59

NI0-COURS£ EXECUTION ACCURACY

,%T 6296.3 .S_ 679.9 ,S(;3 2_0.2
RRT -.7917 _ -.7783 RTF .9764

SCAB 6332.9 R23 .0031 R13 -.9764

SGI 6319.4 _ 413.8 THA J75.09

-5.11 RAP ?39.47 ?CO 1.4070

P_ CST TIN INJ 2 LAT INJ ? LONG

770.3 24.39 352.98

5205.3 24.40 ?67.54

770.3 14.39 357.98

5205.3 24.40 267.54

89.5 18.56 ?99.87

4934.2 30.5? 749.01
ORBIT 0ETERMINATION ACCURACY

ST 1778.6 SR 452.8 55 613.1

CRT -.6154 CRS .3619 CST -.9572

LSA 1893.6 MSA 398.3 5SA 14.2

ELl 1801.2 EL2 352.4 ALF 170.74

FLI(_4T TIME 208.00 ARRIVAL OATE MAR 2 1971

0ISTAN(E _4.493

LOL 313.13 VL 26.364 GAL 8.07 ATL 91.63 HCA 274.81 5HA 125.90 ECC .24706 INC

LOP 227.94 VP 37.376 GAP 11.87 AZP 90.14 TAL 153.43 TAP 68.23 RCA 94.79 APO

GP 13.43 ZAL 40.25 ZAP 162.29 ETS 45.03 ZAE 121.99 ET£ 172.26 ZAC 114.16 ETC

1.6254 VJ 29.361

157.00 v2 34.995

259.11 CLP-168.34

DLA -31._ RAL 274.16 RAD 6568.1VIEL 12.176 PTH 2.19 VHP 7.823 0PA -6.14 RAP 241.Z0 ECC 1.4425
L-I T|NE INJ LAT ]NJ LONG |NJ RT A_ JNJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

1334.09 19.75 357.03 |48.43 115.18 13 6 59 734.1 22.98 349.58

5882.95 19.77 280.27 148.44 115.17 16 13 12 5182.9 23.00 272.82

1334.09 19.75 357.03 148.43 115.18 13 6 59 734.1 22.98 349.58

5882.95 19.77 2_0.27 148.44 115.J7 18 13 12 5282.9 23.00 272.82

799.16 10.56 312.69 143.17 122.70 15 42 53 199.2 14.80 306.15

5465.87 29.54 252._8 152.69 108.04 20 ,30 37 4865.9 31.71 244.05

NI0-COUR,gWE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6328.9 `%R 660.7 SG3 ?.65.2 ST 1767.7 5R 441.7 $$ 607._
RRT -.7785 RRF -.7644 RTF .9762 CRT -.5439 CRS .2949 CST -.9619

6363.3 R23 .0018 R13 -.9762 LSA 1877.3 MSA 405.9 SSA 13.9
SGI 6349.8 `%2 413.3 THA 175.33 ELI 1784.7 EL2 367.1ALF 171.92

LAUNCH C4TE AUG 6 1970

HELIOCENTR|C CONIC

RL 151.74 L4L .00

RP 108,33 L4P 1.45

RC 147.979 GL -7.06

PLANETOCENTRIC CONIC

C3 29.355 VHL 5.418

LNCH AZMTH LN,CH TIME

78.43 13 t_ 15

101.57 16 18 3_
78.43 13 12 15

101.57 16 J8 39

110.00 IS 14 29

lID.OD 19 15 34

FLIGHT TIME 210.00 ARRIVAL CATE MAR 4 1971

OlSTANCE 589.952

LOL 313.13 _ 26.335 GAL 8.66 AZL 91.47 HCA 278.00 SMA 125.71 ECC .25407 INC 1.4651 Vl 29.361

LOP 231.13 VP 37.343 GAP 12.43 AZP 90.20 TAL 152.32 TAP 70.32 RCA 93.77 APO 157.66 V? 34.9H2

GP 12.94 ZAL 38.86 lAP 163.4Z ETS 47.10 ZAE 121.71ETE 172.58 ZAC 113.92 ETC Z59.SZ CLP-169.53

OL4 -30.41 RAL 275.54 RA0 6568.2 VEL 12.277 PTH 2.21 VHP 8.142 CP4 -7.10 RAP 242.9H ECC 1.4831

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_qTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1286.31 18.44 352,80 150.g0 114.61 13 33 41 686.5 21.61 345.40

686,24 18.45 308.59 150.90 114.61 16 }0 5 86.2 21.62 301.19

1286.51 18.44 352.80 150.90 114.61 13 33 41 686.5 21.61 345.40

686.24 18.45 }08.59 150.90 114.61 16 30 5 86.2 21.6_ 301.19

888,_6 7.24 317.46 IA4.54 123.50 15 29 I_ 288,3 11.60 311.07

542_.$3 }0.45 249.36 155.81 106.34 2_ 45 55 4820.5 32.39 240.6_

01FFERENTIAL CORRECTIONS

TOE -.2338 TRA 4.7541 TC3-2.3235 6AU .9121

ROE .3825 RRA -.4048 RC3 .0494 FAU .018L:_]

FOE .0939 FRA 2.3214 FC3 -.5368 8SP 213914

BOE .4483 0RA 4.7713 8C3 2.3240 FSP -899

MIO-COURS_ EXECUTION ACCURACY

5GT 6354.6 5Gq 642.6 ,_3 251.2

RRT -.7661 i_F -.7516 RTF .9762

SGB 6387.0 R23 .(XX]8 RI3 -.9762

5411 6373.7 `%2 411.7 THA 175.55

LAUNCH GATE AUG 6 1970 FLIGHT TIME 212.00

HELIOCENTRIC CONIC

RL I51.74 LAL .[30 LOL 313.13 VL

RP 108.37 LAP 1.28 LOP 234.33 VP

RE 150.137 GL -5.97 GP 12.49 ZAL

PLANE TOCENTRIC CONIC

C3 32.171 VHL 5.672

LNCH ATMTH LNCH T|ME

81.26 13 46 44

97.74 15 54 32

IO{3.00 15 20 52

IOO.00 17 3 5

lID.DO 15 3 5

110.00 19 37 21

01FFERENTIAL cORRECTIONS

TOE -.1157 TRA 5.0986 TC3-2.1152 BAU .9099

ROE ,3910 _ -.4164 RE3 .0418 FAU .01603

FOE .I_70 FRA 2.3377 FC3 -.4314 BSP 21140

902 .4078 BRA 5.1156 Be3 2.1156 FSP -857

DISTANCE 595.330

26.306 GAL 9.28 AZL 91.30PICA 281.19 5HA

37.310 GAP 13.02 AZP g0.25 TAL 151.23 TAP

37.54 ZAP 164.48 ETS 49.49 7AE 121.43 ETE

ORBIT DETERMINATION ACCURACY

ST 1767.8 SR 431,I SS 604.9

CRT -.4731 CRS .2347 CST -.9671

LSA 1873.2 MSA 409.4 SSA 13,7

ELI 17_0.1 EL2 377.1 ALF 173.11

ARRIVAL CATE MAR 6 1971

125,53 ECC .2616_

72.41 RCA 92.6_

172._7 7AC 113.71

INC 1.3023 VI 29.361

APO 15H.3H v2 34.969

ETC 259.94 CLP-170.71

OLA -29.27 RAL 276.84 RAO 6568.3 VEL 11.391 PTH 2.24 VHP 8.482 CPA -8.01 RAP 244.80 ECC ] .5295

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1Z15.88 17.16 346.95 153.39 I14.08 14 7 0 6!5.9 20.27 339.5fl

B02.86 17.17 316.64 153.40 114.07 16 7 55 202.9 20.28 309.28

910.83 12.61 322.36 151.13 117.33 15 36 2 310.8 16.17 315.3fl

5871.18 21.84 _80.33 155.45 110.93 18 40 56 5271.2 24.49 77_.54

966.82 4.27 321.60 146.15 123.95 15 19 12 366.8 8.70 315.31

5387.96 31.05 247.02 158.79 105.07 21 7 9 478_.0 3_.80 _3_.Z3

MI0-COUR_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCUR4CY

SGT 6374.3 `%R 625.1 5(;3 238.0 ST 1776.6 5R 420.6 SS 603.8

RRT -.7546 RRF -.7399 RTF .9763 CRT -.4048 CRS .1_14 CST -.9724

5GB 6404.9 R'Z3 .0OO1 R13 -.9763 LSA 187_,9 MSA 409,3 SSA 13.4

SGI 6391.8 ,%2 409.0 THA 175.75 ELI 17fl5.! EL2 3HZ.H ALF 174,_6
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 1970

LAUNCH 0ATE AUG 6 |9;rL]

H[L[C(ENTRIC CC_I(

RL 151.74 LAL ,00

RP 10_,41 LAP J.|0

RC 152.275 GL -4.95

PLANE TC(ENTRIC CL,_NJC

C3 35.391 VHL 5.949

LNCH AZMTH LNCH TIM_

9(].00 14 32 10

100.00 14 5? 22

I00.00 17 41 ?1
IZO.OO 14 53 58

llO.O0 19 56 14

FLIGHT TIME ZI4.O0

CISTANCE 600.617

LCL 313.13 VL 26.277 GAL 9.95 AZL 91.14 MEA 284.38

LOP 237.51 VP 37.Z78 GAP 13.64 AZP 90.28 TAL 1§0.15

GP IZ.08 7AL 36.Z9 ZAP 165.47 [TS 52.Z5 ZAE 121.15

CLA -28.19 RAL 278.07 RAO 6568.4 VEL IZ.520 PTH Z.27

L-I TIME INJ LAT INJ LONG INJ RT AS_C INJ AZNTH

1109.17 13.86 337.57 154.96 114.94

957.69 18.00 328.37 156.83 112.24

1043.80 8.34 329.93 152.11 118.81

5786.33 23.80 274.79 159.15 108.64

1038.77 1.53 3_5.36 I47.92 |24.J5

5364.13 31.46 245.28 161.69 104.12

ARRIVAL GATE MAR _ 197!

S,WA 125.35 ECC .26993 INC 1.1360 Vl 29.36!

TAP 74.53 RCA 91.52 APO 159.19 V2 34.956

ETE 173.12 lAG I13.53 ETC 260.37 CLP-171.S7

VHP 8.846 OPA -8.85 RAP 246.67 ECC 1.5824

JNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

14 50 39 509.2 17.11 3}0.40
J5 34 49 357.7 20.86 320.87

15 9 46 443.8 I2.12 323.18

19 17 47 5186.3 26.12 266.76

15 11 17 438.8 6.00 319.13

21 25 38 4764.1 33.08 236.43
CIFFERENTIAL CORRECTIONS

TCE .0053 TRA 5.4630 TC3-1.9109 BAU .9043

ROE .AO00 RRA -.4287 RC3 .0351 FAU .01394
FCE .1755 FRA 2.3558 FC3 -.3410 BSP 2|355

8CE .4001 BRA 5.4798 BE3 1.9]|3 F.S,° -818

MIC-COUR,_E EXECUTION ACCURACY

.%T 6388.0 SC,R 607.9 SG3 L_25.6

RRT -.7440 RRF -.7292 RTF .9765

6416.9 R_3 -.[XJ04 RJ3 -.9765

•_I 6404.0 _2 405.2 THA 175.93

ORBIT DETERMINATION ACCURACY

ST 1792.? SR 410.1 SS 6OA.3

CRT -.3399 CRS .1339 CST -.9772

LSA 1892.2 MSA 406.0 SSA 13.1

ELI 1797.9 EL2 384.5 ALF 175.34

LAUNCH GATE AUG 6 1970 FLIf_T TIME 216.00 ARRIVAL GATE MAR 10 1971

HELIOCENTRIC CONIC

RL 151.74 LAL .00

RP 108.45 LAP .92

RC 154.408 GL -3.99

PLANE TOCENTRIC CONIC

C3 39.079 WL 6.251
LN_H A_MTH LNCH TIME

90.00 13 49 18

90.00 16 l0 54
10(3.00 14 34 36

100.00 18 8 17

110.00 14 46 27

110.00 _ 12 56

GIFFERENTIAL CORRECTIONS

TOE .1297 TRA 5.8501 TC3-1.7121 BAU .8946
ROE .4095 RRA -.4415 _C3 .0290 FAU .01193

FOE .2103 FRA 2.3768 FC3 -.2642 BSP 21548

8CE .4295 BRA 5.8667 Be3 I .7123 FSP -780

S44A 125.17 ECC .27H9(] INC .9650 Vl 29.361

TAP 76.65 RCA 90.26 APO 160.08 v2 34.943

EYE 173.35 7AC 113.37 ETC 260.82 CLP-173.02

01STANCE 605.798

LCL 313.13 VL 26.248 GAL 10.67 AZL gO.97 HCA 287.57
LOP 240.7[} vP 37.245 GAP 14._10 A2'P g0.29 TAL 149.08

GP I1.70 7AL 35.12 ZAP 166.40 [TS 55.44 Z_ 120.87

OLA -27.17 RAL 279.22 RAO 65_.5 VI[L I2.667 PTH 2.}O VMP 9.237 0PA -9.65 RAP 248.56 ECC 1.64 31

L-I TIME INJ LAT INJ _ INJ RT AS(: INJ A_MTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

1289.62 8.45 ]48.06 |55.46 117.13 14 I0 48 689.6 12.02 }41 .20

827.33 21,15 3_.11 I61.07 109.28 I6 24 41 227.3 23.59 312.29

1143.26 5.04 335.46 153.61 119.50 14 53 40 543.3 8.93 328.84

5736.97 24.83 271.49 162.39 107.20 19 43 54 5137.0 26.95 263.33

1106.08 -1.04 328.87 149.83 124,17 15 4 53 506./ 3.45 322.67

5346.92 31.74 244.(_'_ 164.53 103.42 21 A2 3 4746.9 33.26 Z35.12

NI0-O:)I_S4E EXECUTION ACCL,NRACY ORBIT 0ETERMINATION ACCURACY

SGT 6}96.6 S(,R 590.8 5G} 214.1 ST 1813.0 ,SR 399.3 SS 606.1

RRT -.7341RRF -.7|94 RTF .9769 CRT -.2792 CRS .0920 CST -.9816

S(_ 64_,8 R2_ -.0008 R13 -.9769 LSA 1911.5 MSA 400.1 SSA 12.8

,S6I 6411.4 SG2 400.2 THA 176.11 ELI 1816.6 ELZ 382.7 ALF 176.32

LAUNCH GATE AUG 6 1970 FLIGHT TIME 218.00 ARRIVAL GATE MAR 12 1971

HELIO(ENTRIC CONIC CISTANCE 610.856

RL 151.74 LAL .00 LL_. 31 3.13 VL 26.219 GAL 11.44 AZL 90.79 HCA 290.75 SMA 124.99 ECC

RP 108.49 LAP .74 LOP 243.89 VP 37.214 GAP 15.01AZP 9(J.28 TAL 148.04 TAP 78.79 RCA

RE 156.530 GL -3.08 GP 11.36 Z4L 34.01 ZAP 167.24 ETS 59.12 ZAE 1L_].58 ETE 173.56 7AE
PLAMETOCENTRIC CONIC

C3 A3.314 VHL 6.581 CLA -26.19 RAL 280.29 RAG 6568.6 VEL 12.833 PTH 2.34 VHP 9.657 GPA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIME

90.00 13 28 18 1400.04 4.98 354.31 156.90 117.91 13 51 38

90.00 16 40 _(] 768.85 22.42 316.29 164.43 107.77 16 53 18

100.00 14 ZI 26 1228.46 2.17 540.16 155.35 119.82 14 41 54

100.00 18 30 3 5703.69 25.48 269.23 165.45 106.18 2'0 5 7

110.00 14 40 5 1169.89 -3.48 332.21 151.84 I24.03 14 59 35
110.00 20 27 53 5335.03 31.92

OIFFERENTIAL CORRECTIONS

TOE .2590 TRA 6.2626 TC3-J .5191 _AU .879_

ROE .4191RRA -.4548 RC3 .0234 FAU .00995

FOE .Z425 FRA 2.4013 FC3 -.1988 BSP 21699

80E .4927 6RA 6.2790 Be3 1.5193 FSP -743

LAUNCH OATE AUG 6 1970

243.14 167.35 102.93 21 56 48

MID-COURSE EXECUTION ACCURACY

SGT 6400.5 _ 573.4 S_3 203.4

RRT -.7249 _ -.7106 RTF .9775

EK_ 6426.1 R_ -.(3010 R13 -.9775

561 6414.0 ,%2 394.2 TMA 176.27

Ht[LIC(_ENTRIC CONIC

RL 151.74 LAL .00

RP 108.53 LAP .55
RC 158.641 GL -2.23

PLAN£?OCENTRIC CONIC

C] 48.191 VHL 6.942

LNCH AZMTH LN_H TIME

9O.OO 13 13 24

9O .00 I 7 3 24

100.00 14 10 56

I00.00 18 48 33

110:00 14 34 37

II0.00 20 4I _2

FLIGHT TIME 2"_.00

•28869 INC .7880 Vl 29.361

88.91 APO 161.08 V2 34.931

113.22 ETC 261.27 CLP-174.16

-10.39 RAP 250.49 ECC 1.7128

PO CST TIM INJ 2 LAT INJ 2 LONG

800.0 8.67 347.58

168.8 24.64 308.32

628.5 6.12 333.60

5103.7 27.46 260.98

569.9 1.01 326.00

4735.0 33.37 234.21

ORBIT DETERMINATION ACCURACY

ST 1837.7 5R 388.2 SS 609.2

CRT -.22_W] CRS .0547 CST -.9853

LSA 1935.? MSA 391.9 SSA 12.4

ELI 1839.8 EL2 377.9 ALF 177.18

ARRIVAL DATE MAR 14 1971

DISTANCE 615.773

LOL 313.13 VL 26.191 GAL 12._8 AZL 90.60 M(A 293.94 SMA I24.82 £CC .29939 INC .6036 Vl 79.361

LOP 247.07 VP 37.182 GAP 15.77 A2'P _0.24 TAL 147.03 TAP 80.96 RCA 87.45 AP_ 162.19 V? 34.919

GP 11.05 ZAL 32.99 7AP 168.01 [75 6].36 ZAE IL_0.28 ETE 173.75 ZAC 113.08 ETC 261.73 CLP-175.31

0LA -25.27 RAL 281.30 RAO 65_.8 V1EL 13.0_1 PTH 2.38 VMP 10.112 OPA -11.07 RAP 252.43 ECC 1.7931

L-I TIME INJ LAT INJ LON_ INJ RT AS_ INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
1490.96 2.06 359.40 158.64 118.25 13 38 lfl 891.0 5.82 352.74

731.49 23.17 _13.8! 167.53 106.75 17 15 35 131.5 25.25 305.75

I_05.22 -.43 34A.37 157.25 1/9.89 14 32 41 705.2 3.55 337.84

5680.51 25.91 267.64 168.40 105.45 20 23 14 5080.5 27.78 259.34

1230.93 -5.B0 335.41 153,92 123.75 14 55 8 630.9 -1.32 329.18

5327.56 32.03 242.58 170.15 I02.62 _2 IO 9 4727.6 33.44 233.64

NIO-COURSIE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURAC¢

.%T 6400.7 _ 555.6 .$(;3 193.4 ST 1865.2 SR 376.5 S5 613.8

RRT -.7163 _ -.20_4 RTF .978! CRT -.1710 CRS .0212 CST -.9885

64_4.8 R'_3 -.0011 RI3 -.9782 LSA 196?.6 MSA 381.9 SSA 12.1

,%1 6413.1 f)_2 387.0 THA 176.43 ELI 1866.4 EL2 370.7 ALF 177.94

DIFFERENTIAL CORRECTIONS

TOE .3949 TRA 6.7043 TC3-1.3322 BAU .8584

ROE .4289 RRA -.4684 RC3 .0182 FAU ,00798

FOE .27?9 rRA ?.4303 FC3 -.1434 BSP 21778

BOE .583{] 0RA 6.7_07 8C3 1.3323 FSP -705
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES C VOL 5, 1970_

LAUNCH CATE AUG ? 1970 FLIGHT TiME 70°00 ARRiVaL CAT[ OCT J_ J970

HELIOCENTRIC CONIC

RL 151.72 LAL .00

RP 10H.6Z LAP -3.18

RC 53.110 GL -7.30
PLANE_TOCENTRIC CON|C

C3 112.772 VHLIO.619

LNCH AZMTH LNCH TIME

90.00 11 31 11

90.00 13 0 m9

100.00 IZ 4 56

1OO.OO 15 9 45

110.O0 IZ 10 23

ll0.O0 17 20 47

01STANCE 145.811

LOt. 314.09 VL 19.677 GAL 9.08 ATL 93.98 PICA 53.00 SMA 97.42 ECC .57256 INC 3.9799 VI 29.360

LOP 7.02 VP 3Z.884 GAP -34.38 kZP 92.40 TAL 173.08 TAP Z26.08 RCA 41.64 APO 153.Z0 VZ 34.8H8

GP -4.87 ZAL 71,52 ZAP 23.49 [TS 166.36 ZAE 154.90 [T[ 169.80 7AC 91.?3 ETC 256.30 CLP 23.01

CLA -27.86 RAL 239.06 RAO 6570.1 V[L 15.]01 PTH 2.74 VHP 20.031 DPA -13.67 RAP 206.89 ECC 2.H559

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A2'NTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

1453.75 3.26 35-7.32 131.77 118.14 11 55 75 853.7 7.00 350.64

1162.38 12,31 340.71 136.40 115.70 13 ZO 11 562.4 15.67 333.64

1344.64 -1.77 346.53 128.98 119.84 12 27 21 744.6 2.21 340.01

746.72 17.52 312.65 138,93 114.62 15 22 12 146.7 20.69 305.29

1327.53 -9.42 340.55 124,29 123.01 12 32 30 727.5 -5.01 334.24

5624.64 _5,70 263.33 142.84 113.35 18 54 32 5024.6 28.63 255.3_

ORBIT DETERMINATION ACCURACY

ST 270.2 SR 445.2 SS 240.6

CRT -.4980 CR$ -.6698 CST .9744

LSA 512.7 MSA 257.0 SSA 13.9

ELI 471.5 EL2 221.3 ALF III.87

DIFFERENTIAL CORRIECTIONS

TOE .2640 TRA-1.2537 TC3 -.I033 BAU ,1579

ROE -.8247 RRA -.0828 RC3 .0174 FAU .01467

FOE -.1790 FRA .5448 FC3 -,1126 BSP _56

BOE .8659 BRA 1.2565 BC3 .1047 FSP -75

MI0-COURSdE. EXECUTION ACCURACY

SGT B08,6 5Gq 449,3 SG3 36.4

RRT -,0904 RRF ,0917 RTF -,6339

SAB 925.0 R23 -,0093 RI3 .6348

501 810.0 S_2 446.7 THA 175.87

LAUNCH OATE AUG 7 1970 FLICA'fT TIM[ 72,00 ARRIVAL CATE OCT 1_ 1970

HELIOCENTRIC CONIC

RL 151.72 LAL .0(3
RP 108.58 LAP -3,11

RE 51.409 GL -7.47

PLANETOCENTRIC CONIC

C3 100.927 _ 10.046
LN(H AZNTH LNCH TIME

90.00 11 57 13

90.00 12 42 7

100.00 12 16 45
100.00 15 5 16

JlD.O0 J2 JB 14

110.00 17 20 16

OI$TANCE 152,030

LOL 314.09 VL _0.252 GAL 8.71 A2'L 93.74 HCA 56.1H SNA 99.09 ECC .54641 INC 3.7401 vl 29.366

LOP 10.21 VP 33.243 GAP -]2.71 A21_ 92.08 TAL 172.62 TAP 228.80 RCA 44.95 APO 153.23 V2 34.900

GP -5.04 ZAL 70,66 ZAP _.01 [TS 164.98 ZA[ 156.15 ETE 169.71 ZAC 91.37 ETC 256.41 CLP 21.45

DIFFERENTIAL CCRRIECTION$

TOE .238J TRA-J,2445 TC3 -,J060 BAU ,J450

ROE -.7901 RRA -.0677 RC3 .0180 FAU .01501

FoE -.1817 FRA .5638 gO3 -.1288 BSP 2192

B0E .8312 BRA l ._464 BC3 .1075 FSP -84

OLA -28._ RAL 239._ RAO 6570,O VEL |4.909 PTH 2.69 VHP 19.158 OPA -14.47 RAP L_8.36 ECC 2.6610

L-I TINE INJ LAT INJ _ INJ RT ASC |NJ A21WTH INJ TIME PO CST TIM INJ 2 EAT INJ Z LONG

1357.72 6.32 351.93 132.50 117.66 12 19 51 757.7 9.97 345.15

1212.07 10,83 343.60 |34,8_ 116.32 1_ _ 10 612.1 14.28 336.62

1294.50 -.07 343.78 128,98 119.89 12 38 20 694.5 3.91 337.25
750.53 17.41 312,88 I_;05 114.69 15 17 46 150.5 20.59 305.53

1289,83 -8;01 338.53 224,09 123.34 12 39 44 689.8 -3.57 332.26

5615.99 25,93 262,76 142,11 I13_09 18 53 52 5016.0 28.83 254.78
MI0-COUR,_WE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 846.0 _ 454.2 ,T_3 39.7 ST 283.0 .SR 450.8 S$ 249.8

RRT -.|00T _ ,1025 RTF -.6540 CRT -.4950 CRS -.6651 CST .9751

9_O.2 R_3 -,0105 R]3 .6549 LSA 523.7 MSA 266.9 SSA 14.1

SG| 847,7 S¢2 450.9 THA 175,68 ELJ 479.4 EL2 23J.2 ALF 112.86

LAUNCH 0ATE AUG 7 1970 FLIGHT TIME 74,00 ARRIVAL CATE OCT 20 1970

HELIOCENTRIC CONIC

RL 151.72 LAL .00

RP 108.55 LAP -3.03

RC 49.791 GL -7.63

PLANE TOCENTRIC CONIC

C3 90.361 VHL 9.506

LNCH AZMTM LNCH TIME

86.50 11 53 37

93.50 IE 52 27

100.00 IZ 28 18

I(30.O0 15 028

110,OO 12 25 31

110.00 17 19 44

CISTAN_E 158,319

LOc 314.09 VL 20.786 GAL 8.32 AZL 93.52 PiCA 59.35 .S_AA 100.74 ECC .52123 INC 3.51 74 Vl ?9.366
LOP 13.40 VP 33.583 GAP -31.13 AZP 91.79 TAL 172.20 TAP 231.55 RCA 48.23 APO 153.25 V2 34.911

GP -5.2A 7AL 69.88 ZAP 20.56 ETS 163.38 ZkE 157.66 ETE 169.66 ZAC 91.50 ETC 256.53 CLP 19.91

OLA -28.51RAL 240.83 RA0 6569.8 VEL 14.550 PTH 2.64 VHP 18.319 OPA -|5.28 RAP 209.84 ECC 2.4871

L-J TIME INJ LAT INJ LONG INJ RT A_ [NJ AZNTH INJ TINE PO CST TIM ]NJ 2 LAT INJ 2 LONG

1356.19 9.39 353.42 13_,08 117.05 12 16 14 756.2 12.95 3A6.53

1165.59 9.41 339.48 133.09 117.04 I3 11 53 565.6 12.96 332.59

1243.62 1.65 340.99 128,87 119.85 12 49 1 645.6 5.61 334.44

753.40 17.33 313.05 137.'04 114.75 15 13 1 155.4 20.52 305.71

1252.33 -6,61 336.54 123,77 123.62 12 46 24 652,3 -2.14 330.30

56(35.49 26,21 262.0_ 141.24 112.77 18 53 9 5005.5 E9.06 254.05

MIO-C(_SE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

.£_T 884.7 S6R 458.4 SG3 43.3 ST 296,4 SR 455.8 SS 259.2

RRT -,J|LPZ i_ ,1144 RTF -.6734 CRT -,4932 CRS -.6607 CST .9761

996.fl RZ3 -.0119 R13 ,6744 LSA 534.9 MSA 276.5 SSA 14.4

5_1 886._ ,56_ 454.5 THA 175.49 ELI 487.2 EL2 241.2 ALF 114.01

OIFFERENTIAL CORRECTIONS

TOE .2527 TRA-J.2351 TC3 -.1076 8AU ,1318

RDE -,7559 RRA -.0534 RC3 ,0182 FAU ,01540

FOE -.1844 FRA .5832 FC3 -,1475 8_P 2333

SOE .797_ SRA I._362 _C3 .1091 FSP -93

LAUNCH 0ATE AUG 7 1970 FLIGHT TIME 76.00 ARRIVAL CATE OCT 22 1970

HELIOCENTRIC CONIC

RL 151.72 LAL .00

RP 108,51 LAP -2,94

RE 48.266 GL -7.77

PLANETOCENTRIC CONIC

C3 80.928 VHL 8.996

LNCH AZMTH LNCH TIE

84.54 11 40
95.46 13 11 37

IO0.O0 12 39 30

lO0.O0 14 55 23

110.00 12 32 11

110.00 17 19 11 5593.0F&
_IFFERENTIAL CORRECTIONS

TOE .2484 TRA-J.2251 TC3 -,1078 BAU .1183

ROE -.7223 RRA -.0397 RC3 .0181 FAU ,01fl82

F0E -.1873 FRA .60_ FC3 -.1693 85P 2481

BOE .7638 BR_ 1.2257 BC3 .1093 FSP -104

01ST*NCE 164.672

LOt. 514.09 VL 21.284 GAL 7.95 AZL 93.31 _A 62.53 5HA 102.37 ECC .49706 INC 3._087 Vl 29.366

LOP J6,58 VP 33.906 GAP -29.62 A_P 9J,33 TAL 171.BJ TAP 234.35 RCA 51.4_ APO 153.25 V2 34,923

GP -5.45 ZAL 69.17 ZAP 19,14 ETS 161,51 ZAE 159.34 ETE 169.69 ZAC 91.60 ETC 256.66 CLP 18.38

0LA -28,80 R_L 241.60 RAO 6569.6 VlEL ]4,2LP_ PTH 2.59 V_P 17,512 DP_ -16.J0 RAP 211.34 ECC 2.3319
L-I TINE INJ LAT INJ LON_ INJ RT A_ INJ AZNTH INJ"TINE PO CST TIM INJ Z LAT INJ 2 LONG

!383.43 10,25 355.86 132.37 417.06 12 3 39 783.4 13.80 348.95

I088.82 10.27 334._B 132,38 117.05 13 29 45 488.8 13.81 327.37

1192,20 3.39 3_8.16 128.64 119.72 12 59 23 592.2 7.32 531 .58

755.28 17.27 313.17 i35.88 114.78 15 7 58 155.3 213.47 305.83

1215.23 -5,20 334.59 123.33 123.83 12 52 26 615.2 -.72 328.36

26.54 261.21_ 140,_3 112.38 18 52 25 4993.1 29.33 253.18

MI0-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5GT 9_4,9 _ 462.1 503 47,2 5T 310.5 SR 460.J SS 268.9

RRT -.1249 _ .1278 RTF -.6920 CRT -.4932 ORS -.6569 C5T .9772

.S_ J033.9 R23 -,0135 Rl3 .6931 LSA 546.4 MS_ 285.8 55A 14,6

SGI 927.2 S(,2 457.3 THA 175.28 ELJ 495.1 EL2 251.0 ALF I15.36

875



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCM CATE AUG 7 J970 FLIGHT TINE 78.00

HELIOCENTRIC CONIC CISTANCE 171.085

RL 151,7Z LAL .{_ L0L 314.09 VL Z1.747 GAL 7.54 AlL 93.11 HCA 65.7Z

RP 108.47 LAP -2.84 LCP 19.77 VP 34.211 GAP -Z8.19 AZP 91.ZH TAL 171 .47

RE 46.84Z GL -7.90 GP -5.68 ZAL 68.54 lAP 17.75 ET5 159.31 ZAE 161.Z0
PLANE T_ENTRIC CONIC

C3 72.502 VHL 8..515 CLA -29.04 RAL Z42.18 RAC 6.569.4 VEL 13.923 PTH 2..54

LNO_ ATNTH LNCH TINE L-| TZNE INJ LAT INJ LONG INJ RT A,_ INJ A2'14TH

93.27 1! 33 .5 1391.04 11.12 356.87 131.53 117.{90

96.73 13 24 37 1030.31 11.14 3_O.43 131.54 116.99

1(30.00 12 _ 18 1140..58 5.13 33S.32 128.29 119.49

IOO.00 14 _O 5 756.01 17.25 313.21 134.60 114.80

110.00 12 36 10 1178.76 -3.82 532.67 121.76 124.00

110.00 R7 16 43 .5.578.63 26.91 260.JO 139.10 111.92

ARRIV,_L CATE L-,CT 24 1970

SMA 103.96 ECC .47391 INC }.1116 v! 29.36_

TAP 237.18 RCA 54.69 APO 153.23 v2 34.935

ETE 169.82 7AC 91.68 ETC 256.80 CLP 16.85

VHP 16.756 CP4 -16.94 RAP 212.84 ECC 2.1932

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_C

11 .56 16 791.0 14.65 349.93

13 41 47 430.3 14.67 323.48

13 9 19 540.6 9,02 328.69

1.5 2 4! 1.56.0 20.45 305.88
12 .57 49 .578.8 .67 326.46

18 51 41 4978.6 29.64 252.17

OIFFERENTIAL CORRECTIONS NI0-COUR$E [XECUTION ACCURACY

TOE .2448 TRA-I.2146 TO3 -.1063 BAU .1044 SGT 966.4 _ 465.Z SG3 .51.6

ROE -.689_ RRA -.0_67 R(3 .0175 FAU .01630 RRT -.139"Z RRT .1427 RTF -.7099

FOE -.1903 FRA .6233 FC3 -.1946 65P 2638 5_ 1071.5 R23 -.0152 R13 .7112

BOE .7314 _A 1.2149 8(3 .1078 FSP -115 ,_,d 969.2 ,_2 459.3 THA 175.05

LAUNCH OATE AUG 7 1970 FLI_T TINE 80.00

HELIOCENTRIC CONIC 0ISTAI_E 177.552

RL 1.51.72 LAL .IX) LOL 314.09 VL LP'Z.178 GAL 7.15 A?L 9"Z.92 MEA 68.90 SMA 105..53 gee
RP |06.44 LAP -2,73 LOP L_.97 VP 34.499 GAP °26.82 A2'P 91.05 TAL 171.16 TAP 240.06 RCA

RC 45.530 GL -6.01 GP -5.93 ?AL 67.99 7AP 16.40 ETS 156.68 24 165.22 ETE 170.10 ?AC
PLANET(XENTRIC CONIC

C3 64.973 VHL 8.061 OLA -29.25 RAL 242.89 RAO 6569.2 V_L 13.650 PTH 2.49 VHP 1.5.989 OPA

LNCH ATHTH LNCH TIME L-! TIME INJ LAT INJ L.CNG |NJ RT ASC ZNJ A_ATH INJ TIME

82.36 11 28 10 1388.61 12.00 357.15 130.57 116.87 11 51 19

97.64 13 34 23 960.68 12.02 327._2 130.58 116.87 13 50 44
10(3.00 13 0 31 1089.33 6.84 332.47 127.79 119.17 13 18 40

1130.00 14 44 4a 7.55.19 17.27 313.16 133.21 114.78 14 57 19

110.00 12 43 24 1143.23 -2.46 3_.81 1,_'_.06 124.11 13 2 27

110.00 17 18 £0 5.562.10 27.32 259.19 137.83 111.39 18 .51 2

OIFFKRENTIAL CORRECTIONS NI0-COUR$E gg[CUTIONACCURACY

TDE .2419 TRA-I.2037 TC3 -.1029 BAU .OgO.5 ._T 1009.3 _ 467.7 ,_13 56.3

ROE -.6568 RRA -.0144 RC3 .0163 FAU .01682 _T -.1549 Rt_F .1593 RW -.7271

FOE -.193.5 FRA .6442 FC3 -.2241 BSP 2793 ._ 1112.5 R_5 -.0172 R13 .7284

6OE .6999 8RA1.20_ 8C3 .1042 FSP -128 SGI 1012.6 562 460.6 THA 174.82

ORBIT CETERMIN4TION ACCURACY

ST 325.3 SR 465.8 SS 278.9

CRT -.4950 CRS -.6558 CST .9785

LSA .5.58.4 MSA 294.4 SSA 14,8

ELI 503.0 EL2 260.6 ALF 116.9_

ARRIVAL ca'rE C(T 26 197_

.45180 INC 2.9240 Vl 29.366
57.85 APO 153.20 V2 34.948

91.74 ETC 256.96 CLP 15.32

-17.80 RAP 214.35 ECC 2.0693

PO CST TIM iNJ 2 LAT INJ 2 LC_G

788.6 15.51 350.17

380.7 15.53 320.24

489.3 10.68 325.79

155.2 20.47 305.83

.543.2 2.03 3_4.61

4962.1 29.98 _51.01

ORBIT 0ETERMINATION ACCURAC_

ST 340.8 SR 466.9 SS 289.2

CRT -.4981 CR5 -.6512 CST .9800

LSA .571.0 MSA 302.4 SSA 15.0

ELI 511.1 EL2 269.9 ALF 118.64

LAUNCH DATE AUG 7 1970 FLIGHT TIME 82.00 ARRIVAL CATE OCT ?H 197_

HKLIC)(ENTRIC CONIC 01STANCE 184.068

RL 151.72 LAL .00 L(X. 314.09 VL 22..578 GAL 6.76 A?L 92.74 HCA 72.09 SMA 107.05 ECC .43072 vJ 29.366

RP 108.40 LAP -2.61 LOP 26.16 VP 34.771 GAP -_5.50 A?P 90.84 TAL 170.90 TAP 242.99 RCA 60.94 V2 34.961

RC 44.337 GL -8.09 6P -6.20 74L 67.51 ZAP 1.5.11ETS 155..52 ZAE 165.42 ETE 170.63 74C 91.76 CLP 13.80
PLAN[TOCENTRIC CONIC

C3 58.243 VHL 7.632 CLA -29.41 RAL 243.42 RA0 6569.1 VEL 13.402 PTH 2.4.5 VHP 1.5.270 OPA -18.67 RAP 215.86 ECC 1.9585

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG JNJ RT A_ |NJ A?MTH INJ TIME PO CST TIM INJ _ LAT INJ _ LONG

81.69 11 25"0 1379.O(3 12.88 356,89 129.48 116.68 1! 47 59 779.0 16.36 349.87

98.31 13 41 45 937.27 12.89 324.47 129.49 116.67 13 .57 22 337.3 16.37 317.44

lO0.OO 13 9 51 1039.47 8.48 329.68 127.13 118.77 13 27 10 439.5 12.26 322.93

lO0.O0 14 39 36 7.52.04 17.36 312.97 131.72 114.72 14 52 8 152.0 20.55 305.63

II0.00 12 47 47 1108.95 -I.15 329.0_ 121.23 124.17 13 6 16 509.0 3.34 322.82

110.00 17 16 8 5543.36 27.78 257.93 136.44 110.77 18 50 32 4943.4 30.35 249.67

INC 2.7442

APO 153.16

ETC 257.j3

OIFFERENTIAL CORRECTIONS NIO-COOR$E EXECUTION ACCURACY

TOE .2399 TRA-1.1922 TC3 -.0_69 BAU .0763 SGT IO53.6 _ 469.8 S_3 61.5

ROE -.6251 RRA -.D026 RC3 .0142 FAU .01741 RRT -.1726 RI_ .1779 RTF -.7435
FOE -.1969 FRA .66.57 FC3 -.2587 8SP 2959 S(_ 1153.6 _3 -.0196 RI3 .7449

802 .6696 BRA 1.19_2 BC3 .0980 FSP -142 ,_1 1057.4 ._2 461.1 THA 174.56

LAUNCH OATE AUG 7 1970 FLIGHT TINE 84.00

HELICX:ENTRIC CONIC O_STANC[ 1_0_629

RL 151.71 LAL .00 LCL 514.09 VL 21.951 GAL 6.38 AFL 92.57 PICA 7.5,28

RP 108.36 LAP -2.49 LOP 29.35 VP 35.027 GAP -24,25 A?P 90.65 TAL 170.69

RC 43.276 GL -8.14 GP -6..51 2AL 67.11 ZAP 15.87 ETS 149.69 ZAE 167.77
PLANETOCENTRIC CONIC

C3 52.228 VHL 7.227 OLA -29.54 RAL 24L86 RAO 6fi68.9 VIEL 13.175 PTH 2.41

LNCH ArMTH LNCH TIME k-I TIMK INJ LAT INJ LONG INJ RT A$C INJ A2NTH

81.23 II 23 II 1363.64 13.75 356._ 128.27 116.40

98.77 13 47 6 898.91 13.76 322.07 128.27 116.40

100.O0 13 17 47 992.75 I0.00 327.05 I_6.29 118.32

I00.00 14 3.5 II 745.03 17.56 312.54 130.16 114.58

II0.00 12 51 16 1076.31 .09 327.32 I_0.27 124.18

II0.00 17 18 12 5522.27 28.28 256.49 134.92 110.05
0IFFERENTIAL CORRECTIONS

TOE .2384 TRA-I.1800 TC3 -.0880 BAU .0619

ROE -.5943 RRA .0087 RC3 .0111 FAU .01605

FOE -.2004 FRA .6882 FC3 -.2993 BSP 3122

B0E .6403 BRA 1.1801BC3 .0887 FSP -158

ORBIT OETER_41NATION ACCURACY

ST 357.0 SR 469.3 SS 299.7

CRT -..5032 CRS -.6494 CST .9816

LSA 5_4.4 MSA 309.6 SSA 15.2

ELI 519,7 EL2 278.6 ALF 120.59

ARRIVAL CATE L"_CT 30 1970

,_4A 108.54 ECC .41068 INC 2.5706 Vl 29.366

TAP 245.97 RCA 63.96 APO 153.11 VZ 34.974

ETE 171.59 IAC 91.75 ETC 257.30 CLP 12.27

VHP 14.577 OPA -19.56 RAP 217.38 ECC 1.8595

INJ TIME i_ CSr TIM INJ 2 LAT INJ 2 LONG

11 45 55 763.6 17.18 349.12

14 2 5 298.9 17.20 314.99

13 34 19 392.7 13.71 320.22

14 47 36 145.0 20.73 505.19

13 9 12 476.3 4.58 321.11

18 _0 14 4922.3 30.75 248.16

MI0-COURSE EXECUTION ACCURACY OR61T 0ETERMINATION ACCURACY

SGT 1099.2 .%R 471.5 5G3 67.2 ST 373.9 SR 471.2 S$ 310.6

RRT -.19LY_ RRF .1987 RTF -.7591 CRT -.5099 CRS -.6482 CST .9834

,%B 1196.0 R_3 -.O221 RI3 .7607 LSA 598.6 MSA 3/5.7 SSA 15.4

5GI 1103.7 S_2 460.8 THA 174.29 ELI .528.9 EL2 286.6 ALF 122.71

876



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970_

LAUN04 CATE AUG 7 1970 FLIGHT TIN_ 86.00 ARRIVAL CATE NOV I 197(]

HELIOCENTRIC CONIC CISTANCE 197.229

RL 151 .72 LAL .00 LOL 314.09 VL Z3.297 GAL 6.00 AZL 92.40 HCA 78.47 SNA

RP I08.32 LAP -2.35 LOP 32.55 VP 35.Z67 GAP -23.04 AZP 90.48 TAL 170.52 TAP

RC 42.355 GL -8.16 GP -6.84 ?AL 66.80 ?AP 12.72 ET$ I45.03 7AE 170.26 ETE

PLANE TO,CENTR IC CONIC

C} 46.851 VHL 6.645 CLA -29.61 RAL Z44.22 RAO 65_.8 V[L 12.970 PTH 2.36 VHP

LINCH ATMTH LNCH TIME L-I TIME INJ LAT

60.96 11 22 }Z 1343.21 14.59

99.04 13 50 37 865.1} 14.61

1{30.00 13 Z3 27 95Z.03 11.31

I(30.00 14 32 Z3 731.54 17.94

II0.OO 12 53 44 1045.71 1.26

110.00 17 18 35 5498.67 28.82

CIFFERENT IAL CORRECTIONS

TDE .2377 TRA-I.I67E TC3 -.0756 BAU .0475

ROE -.5643 RRA .O195 RE3 .0066 FAU .01877

FOE -.2043 FRA .7116 FC3 -.3469 BSP 3302

BOE .6123 8RA 1.1674 BC3 .O759 F._ -175

109.98 ECC .39166 INC 2.4019 Vl 29.366

248.99 REA 66.90 APO 153.05 vz 34.987

173.}5 ZAC 91.70 ETC 257.49 CLP J0.74

13.9110PA -20.47 RAP 218.69 ECC 1.77II

INJ LONG INJ RT A,_C INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

355.12 126.93 116.O5 II 44 55 743.2 17.98 347.98

320.00 126._ 116.05 14 5 Z 265.1 17.99 312.87

324.73 |25.22 117.66 13 39 19 352.0 14.95 317.83

311.72 128.57 114.32 14 44 34 131.5 21.08 304.33

325.73 119.16 124.16 13 11 10 445.7 5.74 319.50

254.87 133._0 109.23 18 50 13 4898.7 31.17 246.45

AIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S6T 1146.0 51_ 472.8 SG3 73.5 ST 391.5 SR 472.4 SS 321.8

RRT -.2|42 _ .Z"_21R'IT -.7740 CRT -.5185 CRS -.6478 CST .9852

566 I2}9.7 R23 -.0251 R13 .7758 LSA 613.9 MSA 320.7 SSA 15.6

SG| 115|.3 `%2 459.7 THA 113.99 ELl 536.8 EL2 293.5 ALF 124.99

LAUNCH CATE AUG 7 1970 FLIGHT TIN[ 88.00 ARRIVAL CATE NOV 3 1970

HELIOCENTRIC CONIC DISTANCE 203.864

RL 151 .72 LAL .00 LCIL 314.09 VL 23.619 GAL 5.63 AZL _Z.24 I._A 81.67 S_AA

RP 108.27 LAP -2.21 LOP 35.75 VP 35.494 GAP -21.89 AZP g0.32 TAL 170140 TAP

RC 41.583 GL -8.I3 GP -7.2I ZAL 66.56 ZAP II,6? [TS 139.34 PAE 172.87 [TE

PLANETOCENTRIC CONIC

C3 42.048 VHL 6.4/14 OLA -29.63 RAL 244.49 RAO 65(WJ.6 VEL |2.783 PTH Z.33 VHP
LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ I..CNG INJ RT ASC INJ A214TH INJ TIME

80.89 IJ 23 4 1317.76 15.41 355._1 115.48 115,62 II 45 2

99.11 13 52 15 836.17 15.45 318.27 1_5.49 115.61 14 6 11

100.00 13 25 44 920.95 I_.29 3L:_._1 IZ3.1_ I17,46 13 41 5
100.OO 14 32 15 708.21 18.59 310.29 127.02 1|3.84 J4 44 A

110.00 12 55 6 1017.58 2.34 324._ 117.91 124.11 13 12 3

110.00 17 19 23 54/2.39 29.40 253.04 131.56 108.28 18 50 36

OIFFER1ENTIAL CCRI_CTIONS MI0-C_SI[ EXECUTION ACCURACY

TOE .2373 TRA-J.15}6 TC3 -.0590 8AU .0332 SGT 1193.7 Sf,q 474.0 $63 80.4

ROE -.5353 RRA .0300 RE3 .0005 FAU .01958 RRT -.2_6 RRF .2482 RTF -.7882

FOE -.2083 FRA .736| FC3 -.40_0 BSP 3481 _ |184.4 _3 -.0284 R13 .7901

8OE .5855 BRA 1.1540 8C3 .05_0 FSP -195 ,_| I200.0 ,_2 457.9 THA 173.66

LAUNCH dATE AUG 7 1910 FLIGHT TIME 90.00

HELIOCENTRIC CONIC 01STANCE _I0.529

RL 151.72 LAL .00 LOL 314.09 VL 23.911 GAL 5.27 AFL 92.07 Pt(A 84.87 SMA

RP 106.23 LAP -2.07 LOP 38.95 VP 35.706 GAP -2/3.78 A?P 90.19 TAL 170.34 TAP

RE 40.971 GL -6.07 GP -7.62 _AL 66.40 ZAP 10.78 [TS 132.44 ZAE 175.51ETE

PLAN[TOCENTRIC CONIC

C3 37.758 VML 6.145 CLA -29._9 RAL 244.68 RA0 65_.5 VEL IZ.615 PTH 2,29 VHP

111.37 ECC .37366

252.07 RCA 69.76

176.89 ZAC 91.61

15.269 OPA -21.39

PO CST TIM

717.8

236.2

321.0

108.2

417.6

4872.4

INC 2.2369 Vl 29.366

APO 152.98 V2 35.000

ETC 257.69 CLP 9.21

RAP 2_0.40 ECC I .6920

INJ 2 LAT INJ 2 LONG

I8.73 346.45

J8.75 311 .07

15.87 315.99

21.66 302.84

6.80 318.01

31.61 244.53

ORBIT 0ETERMINATION ACCURACY

ST 409.6 SR 473.1 SS 333,3

CRT -.5285 CRS -.6479 CST .9671

LSA 630.1MSA 3_4.6 $SA 15.8

ELl 549.5 EL2 299.3 ALF 127.35

ARRIVAL CATE NOV 5 1970

112.71 ECC .35665 INC 2.0744 Vl 29.}66

255.20 RCA 7_.51 APO 152.91 V2 35.013
185.56 ZAC 91.47 ETC 257.89 CLP 7.65

LNCH ArMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AZMTH INJ TIME

61.O4 11 24 58 1286.90 16.18 351.74 123.92 I15.11 II 46 25

98.96 13 51 50 812.68 16.20 316.90 123.93 115.10 14 5 23

lOO.OG 13 23 58 901.83 12.89 321.84 122.Z5 117.21 13 39 0

100.00 14 35 31 672.98 19.55 308.11 125.50 113.08 14 46 44

II0.00 12 55 15 992.36 3.30 322.94 116.53 124.04 13 11 A8

110.00 17 20 43 5443.25 30.(X) 250.9_ I_9.72 107.21 18 51 26

OIFFERENTIAL CCRRECTIONS NI0-COUR54E EXECUTION ACCURACY

TOE .2375 TRA-I.1396 TO3 -.0378 8AU .0195 S_T 1242.8 S_R 475.0 S_3 88.1

ROE =.5073 RRA .O403 RC3 -.0076 FAU .02046 RRT -.2662 RRF .2775 RTF -.EW]16

FOE -.2125 FRA .7621 FC3 -.4691 8SP 3662 `%6 13_W_.5 _3 -.0322 R13 .8037

80E .5601 BRA 1.1404 8C3 .0386 F,SP -216 ,%1 1250.2 ,%2 455.2 THA 173._l

12.65l CPA -22.35 RAP 221.90 ECC 1.6214

PO CST TIM INJ 2 LAT INJ 2 LONG

686.9 19.45 344.47

212.7 19.45 309.64

301.8 16.43 314.64

73.0 22.50 300.56

392.4 7.75 316.67

4843.3 32.06 24_.36

ORBIT 0ETERMINATION ACCURACY

ST 426.3 .,SR 473.2 SS 345.0

CRT -.5403 CRS -.6487 C$T .9691

LSA 647.4 MSA 327.2 $sA 16.0

ELI 561.3 EL2 303.8 ALF 129.77

LAUNCH {]ATE AUG 7 1970 FLIGHT TINE 92.00 ARRIVAL CATE NOV 7 1970

HELIOCENTRIC CONIC 01STANCE 217.219

RL 151.72 LAL .00 LCI.. 314.09 VL 24.194 GAL A.93 A?L 91.91H_A 88.07 5.HA 114.00 ECC .34062 INC 1.9135 Vl 29.366

RP 108.19 LAP -1.91 LOP 42.15 VP 35.gO5 GAP -19.71 A2P 90.06 TAL 170.32 TAP 258.39 RCA 75.17 APO 152.83 V2 35.027
RE 40.525 GL -7.94 GP -8.07 ZAL 66.33 ZAP 10.09 ET5 124.23 7AE 177.80 ETE 217.51 7AC 91.26 ETC 256.11 CLP 6.09

PLAMETOCENTRIC CONIC

C3 33.929 VHL

LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME

61.44 11 28 29 1249.90 16.90 349.34 122.26 114.52 11 49 19

98.56 13 49 8 795.66 16.91 315.99 122.26 114.51 14 2 23

100.00 13 18 27 893.86 13.14 321.38 120.38 117.09 13 33 21

I00.00 14 41 51 626.93 20.75 305.L:_ 124.01 112.01 14 52 17

110.00 12 54 8 970.52 4.13 321.79 115.01 123.96 13 I0 18

110.00 17 22 40 5411.08 30.63 248.69 127.78 105.98 18 52 51
DIFFERENTIAL CORRECTIONS MI0-COUR.5,_ _X_CUTION ACCURACY

TOE .2378 TRA-I.1247 TC3 -.0109 BAU .0096 ,%T 1292._ `%R 476.3 SG3 96.5

ROE -.4803 RRA .0504 RC3 -.0182 FAU .02145 RRT -.2968 RRF .3101 RTF -.8143

FOE -.2165 FRA .7896 FC3 -.5473 BSP 3851 _ 1377.2 R"Z_ -.0364 R13 .8167

80E .5359 BRA 1._-_58 BC3 .0212 FSP -240 5(,1 1301.0 `%_ 451.8,THA 172.90

5.825 0LA -29.48 RAL 244,78 RAO 65f_1.3 VEL J2.462 PTH 2.25 VMP 12.057 CPA -23.33 RAP 223.39 ECC 1.5584

PO CST TIM INJ 2 LAT INJ 2 LONG

649.9 20.07 342.01

195.7 20.08 308.66

_93.9 16.67 314.36

26.9 23.55 297.55

370.5 8.56 315.51

4_11.1 32.51 239.97

ORBIT CETERMINATION ACCURACY

ST 447.3 SR 472.7 SS 356.9

CRT -.5534 CRS -.6496 CST .9910

LSA 665.4 MSA 328.5 SSA 16.?

ELI 573.9 EL2 306.9 ALF 132.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE AUG 7 1970 FLIGHT TIM[ 94.00 ARRIVAL CATE NOV 9 1970

HELIC(ENTRIC CC_IC

RL 151.72 LAL .00 L(_. 314,09 VL
RP 108.15 LAP -I.75 LOP 45.36 VP

RC 40.252 GL -7.76 GP -8.57 ZAL

PLANE TOCENTRIC C(_4IC

C3 3(].513 VHL 5.524

LNCH 4ZMTH LNCM TINE

82.16 11 34 16

97.84 13 43 30

100.00 13 10 3

I[30.00 14 5024

110.00 12 51 38

110.00 17 25 18

DIFFERENTIAL CORRECTIONS

TOE .2381 TRA-I ,1095 TC3 ,0220 8AU .0158

ROE -.4543 _RA .0606 RC3 -.0320 FAU .02254

FOE -.2205 FRA .8189 FC3 -.6396 BSP 4037

BOE .5129 _QA 1.II11 Be3 .0388 FSP -267

01STANC[ 223.93?

24.451 GAL 4.59 AZL 91.75 HCA 91.27 SM4 115.24 ECC .32554 INC 1.7530 Vl 29.366

36.091 GAP -18.68 AZP 89.96 TAL 170.36 T4P 261.63 RCA 77.72 APO 152.75 v2 }5.040

66.33 ZAP 9.67 ETS 114.81ZAE 177.46 ETE 293.80 7AC 91.03 ETC 258.}3 CLP 4.50

CLA -29.29 RAL Z44.80 RAO 6568.2 V[L 12,324 PTH 2.22 VHP 1J.486 0PA -24.34 RAP 224.85 ECC 1.5022

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ A_4TH INJ TIME P() CST TIM INJ Z LA T INJ 2 LONG

1204.88 17.54 346.31 120.49 113.84 11 54 21 604.9 20.62 }38.91

787.26 17.55 315.67 120.50 113.84 13 56 37 187.3 20.63 308.27

894.51 13.12 321.42 118.31 117.10 13 24 57 294.5 16.65 314.40

5860.90 22.09 279.67 122.47 110.67 16 28 5 5260.9 24,70 271,85

952.48 4.82 320.85 113.37 123.88 13 7 31 352.5 9.24 514.54

5375.70 31.26 246.13 125.73 104.58 18 54 54 4775.7 32.95 237,31

NI0-(.OUR._E EXECUTION ACCURACY GRSIT CETERMINATIC)_ ACCURACY

5GT 1342.7 S6R 478.0 $63 105.8 ST 466.6 SR 471.7 SS 368.8

RRT -.3307 I_W .3465 RTF -.8262 CRT -.5676 CRS -.6508 CST .9928

1425.2 R_3 -.04J4 R13 .8289 LSA 684.1 MSA 328.7 SSA 16.4

561 1353.1 562 447.6 THA 172.45 EL1 587.4 EL2 308.5 ALF 134.45

.AUNCH 0ATE AUG 7 1970 FLIGHT 1"114[ 96.00 ARRIVAL OATE NOV 11 1970

HELIOCENTRIC CONIC

RL 151 .72 LAL .DO LOL 314.09 VL
RP 108.11 LAP -1.59 LC_ 48.56 VP

RC 40.156 GL -7.50 GP -9_12 ZAL

PLANETOCENTRZC CONIC

C3 27.470 VHL 5.24_
LN(.H AZMTH LNCH TINE

83.35 11 43 32

96.65 13 33 45
1DO.DO 12 59 _0

1(30.O0 15 0 £'8

110.00 12 &7 44

110.00 j7 28 43

0IFFERENTZAL CORRECTIONS

TOE .2386 TRA-1.0934 TC3 .0623 BAU .0292

R0E -.4295 RRA .0708 RC3 -.0496 FAU .02376

FOE -.2242 FRA .8_03 FC3 -.7488 65P 4227

BOE .4_13 BRA 1.0957 BC3 .0796 FSP -296

OISTANCE 230.661

24.688 GAL 4.2'6 A2'L 91.59 H(A 94.47 5_44 116.42 ECC .31138 INC 1.592_ Vl 29.366

36.266 GAP -17.69 A2'P 89.88 TAL 170,4fi TAP 264.92 RCA 80.17 APO 152.67 v2 35.053

66.41ZAP 9.57 ET$ 104.58 2AE 174.91ETE 318.29 ZAC 90.72 ETC 258.55 CLP 2.89

OLA -29,02 RAL 244.74 RAO 6566,1 VEL 12.200 PTH 2,19 VHP 10.937 OPA -25.39 RAP 226.29 ECC 1.4521

L-I TINE INJ LAT INJ lONG INJ RT ASC INJ A2"NTH INJ T|NE P() CST TIN INJ 2 L4 T _NJ 2 LONG

1148.06 18.10 342.57 1|8.64 113.08 12 2 40 548.1 21.07 334.91

791.54 18.11 316,24 118.64 113.08 1 3 46 57 191.5 21.08 _8.77

901.61 12.90 321.83 116.11 117.20 13 14 32 301.6 16,44 314.83

5801.26 23.47 275.78 120.85 109.06 16 37 9 5201.3 25.85 267.79

938,65 5.34 3_1.12 111,60 123.81 13 3 22 338.7 9.75 313.80

5336.9_ 31.89 243.Z_ 123.58 103.01 18 57 40 4737.0 33.35 234.}6

MI0-C..OI_51E EXECUT|ON ACCURACY ORBIT OETERNINATION ACCURACY

5GT 1393.1 SGq 480.6 ,SG3 116.1 ST 486.0 SR 470.2 SS 380.7

RRT -._N_7 RRF .3870 RTF -.8376 CRT -.fi835 CRS -.6522 CST .9946

._ 1473.7 1_3 -.0468 R13 .8405 LSA 703.4 MSA 327.5 SSA 16.7

$61 1405.6 ,S62 442,8 TH4 171,95 ELI 601.9 EL2 308.4 ALF 136.62

LAUNCH CA TE AUG 7 1970 FLIGHT TIME 98.00 ARRIVAL CA TE NOV 13 197_

HELIOCENTRIC CONIC CISTANCE 237.404

RL 151 .72 LAL .00 LOL 314.09 VL 24.9(]8 G4L 3.95 AZL 91.43 HCA 97.68 SM4 117.54 ECC .29814 INC 1.4294 Vl 29.}66

RP I08.07 LAP -I.42 LOP 51.77 VP 36.428 G4P -I6.74 AZP 89.81 TAL 170.59 T4P 268.27 RCA 82.50 APO 152.59 V2 }5.066

RC 40.238 GL -7.16 GP -9.74 7AL 66,5B ZAP 9.82 ETS 94.23 ZAE 172.05 ETE 325.31 7AC 9_.33 ETC 258.78 CLP 1.26

PL4NETOCENTRIC CONIC

C} 24.760 VHL 4.976 CLA -28.65 R4L 244.60 R4C6568.0 VEL 12.089 PTH 2.16 VHP 10.409 CPA -26.48 R4P 227.70 ECC 1.4075

LNCM AZMTH LNCM TINE L-I _IME INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

85.42 11 59 46 1068.17 18.55 336.70 116.70 112.24 12 17 35 468.2 21.40 329.16

94.58 13 16 24 8L_3.03 18.56 318.53 116.71 112.23 13 30 4 220.0 21.42 310.99

IOO.00 12 47 18 913.89 12.51 322.54 113.81 117.37 13 2 32 313.9 16.08 315,57

10(3.OO 15 11 34 5737.57 24.82 271.53 119.12 107.22 16 47 12 5137.6 26.94 263.37

110.00 12 42 21 929.42 5.69 319.63 109.73 123.76 12 57 51 329.4 10.09 }I}.30

110.00 17 33 0 5294.81 32.50 240.14 121.34 101.24 I9 1 14 4694.8 33.70 231,12

CIFFERENTIAL CCRRECTIONS MI0-COURSE [Y_CUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE .2384 TRA-1.0772 TC3 .1111 8AU .0438 SGT 1444.| SGR 484.5 SC.3 127.5 ST 505.2 SR 468.2 SS }92.4

ROE -,4057 RRA .0814 RC3 -.0720 FAU .02512 RRT -,4103 RRF .4317 RTF -.84H4 CRT -.5996 CRS -.6534 CST .9961

FOE -.2273 FRA ,8841FC3 -.8784 BSP 4418 _ 1523.2 RZ3 -.0532 R13 .8516 LSA 722.6 MSA 325.4 SSA 16.9

BOE .4706 8RA 1.0803 8C3 .1324 FSP -330 S_I 1459.1 $62 437.3 THA 171 .38 ELI 616.6 EL2 307.0 ALF 138.61

LAUNCH OATE AU6 7 1970 FLIGHT TIME 100.00 ARRIVAL CA TE NOV 15 1970

HELIOCENTRIC CONIC

RL 151.72 LAL .DO LOL 314.09 VL

RP 108.03 LAP -1.24 LOP 54.98 VP

RC 40.497 GL -6.72 GP -10.43 7AL

PLANE.TOCENTRIC CONIC

C3 22.351 VHL 4.728

LNCH AZMTH LNCH TIME
gO.O0 12 12 26

9O .00 13 2 4
ZOO.DO 12 33 42

1OO.00 15 23 29

110.00 12 35 ]0

110.00 17 38 10

01FFERENTIAL CORR1ECTIONS

TOE .2382 TRA-I.0_04 TC3 .1679 B4U .0584

ROE -.3829 RRA .0925 RC3 -.IDOl FAU .02662

FOE -.2294 FRA .9212 FC3-1.0311 8SP 4625

Bog .4fl10 8RA 1.0644 8C3 .1955 FSP -367

01STANCE 244.157

25.111 GAL 3.65 AZL 91.26 HCA 100.89 SHA 118.61 ECC .28576 INC 1.2643 Vl 29.366

}6.580 GAP -15.82 AZP 89.76 TAL 170.77 TAP 271.66 RCA 84.72 APO 152.50 V2 35.079

66.82 ZAP 10.44 ETS 84.51 ZAE 169.14 ETE 328.05 ZAC 89.H5 ETC 259.01 CLP -.42

OLA -28.18 R4L 244.59 RAO 6567.9 VlEL 11.989 PTH 2.14 VHP 9.904 CPA -27.62 RAP 229.07 ECC 1.3678
L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

999.59 16.90 330.96 113.85 113.06 12 29 6 399.6 19.88 323.55

838.59 20.90 320.8,1 115.49 109.56 13 16 2 238.6 23.37 313.O4

930.78 11.98 323.51 111,44 117.59 12 49 13 330.8 15.58 316.57

5670.68 /26.09 266.96 117.26 105.13 16 58 0 5070.7 27.91 258.64

925,12 5.86 319.41 107.77 123.74 12 50 56 325.1 10.25 313.O7

5249.10 33.05 236.69 118.99 99.27 19 5 39 4649.1 33.98 227.57

MI0-C_,_ EXECUTION ACCURACY ORBIT OETERMZNATION ACCURACY

,SGT 1494,6 S6R 490.4 $63 140.2 ST 524.1 SR 465.7 SS 403.6

RRT -.4561RRF .4805 RTF -.8584 CRT -.6174 CRS -.6537 CST .9974

1573.0 R_3 -.0599 R13 .8621 LSA 741.8 MSA 322.2 SSA 17,2

•%! 1512.8 SG2 431 .2 THA 170.73 ELI 631 .8 EL2 }03.9 ALF 140.4}
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCH OAT[ AUG 7 1970 FLIGHT TII4[ 107.00 ARRIVAL 0AT[ NOV 17 1970

HELIC_ENTRIC CONIC

RL 151.72 LAL .00

RP 107.99 LAP -1.06

RC 40.930 GL -6.17

PLAN[TOCENTRIC CONIC

C3 20.213 VHL 4.496

LNCJ4 4ZNTH LN_H TIME

90.00 11 39 13

90.OO 13 33 6

IOO.OO 12 18 54

IOO.OO 15 36 6

110.OO IZ 27 11

110.00 17 44 18

OlFFERI[NTIAL CORM[CTIONS

TOE .2363 TRA-I.0432 TC3 .233I BAU .0728

ROE -.3612 RRA .1043 RC3 -.1352 FAU .02B28

FOE -.2298 FRA .9614 FC3-1.2|12 6SP 4821

90E .4316 6RA 1.0484 9C3 .2695 F$P -408

GISTANCE 250.917

LC_. 314.09 VL ?5.299 GAL 3.37 AZL 91.10 HC4 104.10 SM4 119.62 £CC .77423 INC 1.0953 Vl 29,366

LOP 58.19 VP 36.721 GAP -14.93 AZP 89.7} TAL 171.00 TAP 275.10 RCA 86.82 APO 152.42 V2 35.092

GP -11.21 ZAL 67.13 ZAP 11.40 ET$ 75,95 ZAE 166.28 ETE 329.12 ZAC 89.28 ETC 259.24 CLP -2.13

CLA -27.57 RAL 244.12 RAO 6567.8 V[L 11.899 PTH 2.11 VHP 9.420 GPA -28.82 RAP 230.39 ECC 1.3327

L-I TINE INJ L4T |NJ LONG [NJ RT ASC INJ A2)4TH [NJ TINE PO C$T TIM INJ 2 LAT INJ 2 LC_IG

1080.37 14.68 335.85 110.75 114.49 11 57 13 480.4 17.87 328.62

709.44 23.60 312.33 114.23 106.13 13 44 56 109.4 25.58 304.23

952.08 11.31 324.73 109.04 117.86 12 34 46 352.1 14.95 317.83

5601.00 27.24 262.10 115.27 102.82 17 9 27 5001.0 28.73 253.62

926.07 5.82 319.46 105.74 123.74 12 42 37 326.1 10.21 313.12

5199.78 33.53 232.g2 116.55 97.09 19 1O 58 4599.8 34.14 223.73

NI0oCOUR,_E E_CUTION ACCURACY ORBIT GETE_INATION ACCURACY

SGT 1544.0 SGR 499.1 SG3 154.1 ST 541.4 SR 462.5 SS 414.0

I_T -,5047 RIW .5328 RTF -.8675 CRT -.6344 CRS -.6527 CST .9983

|622.7 R_3 -.0684 RI3 .8718 L$A 759,5 HSA 318.4 $SA 17.4

,%l 1566.1 ,%2 424.8 THA 169.99 EL1 645.9 EL2 299.7 ALF 142.01

_AL_CH GATE AUG 7 1970 FLIGHT TINE 104.00 4RRIVAL OATE NOV 19 1970

HCLIC_ENTRIC CCI_IC OI$TAI_E 257,680

RL 151 .72 LAL .00 LCq. 314.09--_S 25.471 GAL 3.09 A2_. g_.g2 HCA 107.32 5HA

RP 107.95 L4P -.88 LCP 61.41 VP 36.852 GAP -14,07 AZP 89.73 TAL 171.27 TAP

RC 41 .530 GL -5.48 GP -12.07 ZAL 67.52 ZAP 12.67 E1_3 68.75 ?_ 163.49 ETE

PLANETOCENTRIC CONIC

C3 18.319 VHL 4.2_0 OLA -_6.83 RAL 243,79 RAO 6567.7 VlEL 11.820 PTH 2.09 VHP
LNCH A?MTH LNCH TII4E LoI TINE INJ I..AT INJ _ INJ RT A_ INJ AZNTH INJ TINE

90.00 11 14 23 1134.87 13.12 339.09 107.99 115.32 Jl 33 18

90.00 13 55 18 _O8.44 25.33 305.44 112.49 103.O9 |4 5 26

100.00 12 3 0 977.86 10.48 326.20 I06.63 118.15 12 19 I7

100.00 15 49 22 5528.73 28.L_Z 256.96 113.15 100._9 17 2I 31

110.00 12 17 23 93_.36 5.57 319.80 I03._ 1_3.78 12 32 58

110.00 17 51L:_ 3146.79 33,90 228.83 114.03 94.69 19 17 13

OIFFERENTI4L CCRR1ECTION$ NI0-COUR._E EXECUTION ACCURACY

TOE .2334 TRA-1.0258 TC3 .3091 BAU .0874 ,%T 1592.4 _ 511.6 ,%3 169.6

ROE -.3402 RR4 .1171 RC3 -.1788 FAU .03012 RRT -.556l _ .5879 RTF" -.8762

FOE -.2279 FR4 1.0053 FC3-1.4234 8SP 50_0 _ |672.5 R23 -.0776 RI3 .8811

9OE .4126 8R4 I .0324 8C3 .3571 FSP -45A .%1 |619.4 ,%2 418.1 THA 169.14

INC .9Z15 Vl 29.366

APO 152.35 V? 35.105

ETC 239.47 CLP -3.88

120.57 £CC .26352

278.59 RCA 88.80

329.33 Z4C 88.61

8.937 GPA -30.09 RAP 231.64 ECC 1.3015
PC) CST TIN: INJ 2 LAT INJ 2 LONG

534,9 16.42 331.97

8.a 26.89 297.12

377.9 14.17 319.35

4928.7 29.35 248.34

332.6 9.97 313.4.7

4546.8 34.18 219.59

ORBIT 0ETERt41NATION ACCUR4CV

ST 557.5 SR 458.5 55 423.3

CRT -.6520 CRS -.6498 CST .9986

L$A 775.4 HSA 313.9 $$A 17.7

ELI 659.2 EL2 294.0 ALF 143.40

LAUNCH CAT[ AUG 7 1970 FLIGHT TINE IOG.0O ARRIVAL CATE NOV 21 1970

HELIC_ENTRIC CONIC CISTANCE 264.442

RL 151.7? LAL .DO LOt- 314.09 VL _5.630 GAL 7.84 AZL 9(3.74 HCA 110.53 SMA

RP 107.91 LAP -.69 LOP 64.62 VP 36.974 G4P -13.25 AZP 89.74 TAL 171.59 TAP

RE 42.291 GL -4.66 GP -13.05 7AL 67.99 Z4P 14.22 £T$ 62.88 7AE 160.81ETE

PLAN[TOCENTRI_ CONIC

C3 16.646 VHL 4.080 CLA -25.93 RAL 243.41 RAG 6567,7 VEL 11.749 PTH 2.07 VHP

LNCH AZHTH LNCH TIN[ L-I TINE INJ LAT

90.00 10 51 27 1184.59 11.65

90.00 14 15 13 5802.37 26.62

100.O0 11 46 2 1008.33 9.50

lOG.DO 16 3 19 5453.86 29.01

llO.O0 12 6 15 944.88 5.11

110.00 17 59 36 5090.07 34.13

CIFFERENTIAL CORRECTIONS

TOE .2289 TRA-I.O086 TC3 .3951 BAU .I02I

ROE -.3200 RR4 .1312 RC3 -.2328 FAU .03215

FOE -.22]0 FRA 1.0539 FC3-1.6722 BSP 5213

9OE .3935 BRA 1.0171 8C3 .4586 F,%° -505

121.47 ECC .25359 INC .7413 Vl 29.366

282.12 RCA 90.67 APO 152.27 V2 35.117

329.00 7AC 87.8! ETC 259.69 CLP -fl.69

8.515 OPA -31.44 RAP 232.82 ECC 1.2739

INJ LONG INJ RT AS( INJ 4ZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

342.fl0 105.36 115.99 11 11 12 584.6 15.06 334.98

276.76 110.50 I00.03 15 51 56 5202.4 27.7} 268.27

327.93 104.24 I18,48- 12 2 51 408.3 13.23 ,321.13

231.54 110.92 97.54 17 34 13 4853.9 29.75 2A2.81

320.45 101.56 123.85 12 22 0 344.9 9.52 314.14

224.4J 111.42 92.09 19 24 26 4490.1 34.04 215.17

M|O-CC_,_E EXECUTION ACCURACY CRBIT OETERMINATIC)N ACCURACY

,%T 1639.5 _ 529.2 ,%3 186.7 ST 571.6 _:_ 453.6 SS 431.2

RRT -.6091 RRF .6448 RTF -.8843 CRT -.6695 CRS -.6444 CST ,9981

1722.8 1_3 -.0880 R13 .8901 LSA 789.0 MSA 309.1 554 I_.I

SGI 1672.9 ,%2 411.3 THA 16_.I 5 ELI 670.9 EL2 287.1 ALF 144.60

LAUNCH GATE AUG 7 1970 FLIC,_T TIME 108.D0 ARKIVAL CATE NOV 23 1970

HELI(XENTRIC CONIC DISTANCE 271.203

RL 151.72 LAL .00 LCL 314.09 VL 25,776 GAL 2.59 AZL 90.55 HCA 113.75 $HA 122.31 ECC .24441 INC .5532 v! 29.366

RP 107.88 LAP -.5| LOP 67.84 VP 37.087 GAP -12.45 AZP 89.78 TAL 171.93 TAP 285.68 RCA 92.42 APO 152.20 V2 35.129

RE 43.202 GL -3.66 GP -14.16 2AL 68.52 ZAP 16.01 ETS 58.17 ZAE 158.24 ETE 328.27 7AC _6.87 ETC 259.90 CLP -7.56

PLANET(_ENTRIC CONIC

C3 15.172 VHL 3.89_ OLA -24.85 RAL 243.00 RA0 6567.6 V[L 11.686 PTH 2.06 VHP 8.096 GPA -32.89 RAP 233.92 ECC 1.2497

LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 10 29 2 I234.49 10.15 344.90 102.85 116.58 10 49 37 634.5 I}.64 337.96

90.00 14 34 £2 5710.41 27.54 270.19 108.34 96.86 16 9 33 5110.4 28.20 261.50

I00.00 11 28 6 1043.82 8._4 _29.93 101.89 118.81 II 45 29 443.8 12.12 }23.1_

1130.00 16 18 0 5376.31 29.37 245.84 108.57 94.59 17 47 36 4776.3 29.89 237.05

110.00 I1 53 45 963.36 4.41 321.42 99.47 123.93 1_ 9 48 363.4 8.83 315.13

110.00 18 8 _(] _O29.54 34.18 219.69 108.76 89.29 19 32 40 4429.5 33.70 2J0.48

OlFFERENTI4L CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT GETERMINATION ACCURACY

TOE .2221 TRA -.9914 TC3 .4897 8AU .I164 ,%T |6_3.8 _ 353,4 ,%3 _.5 ST 5_2.5 _ 447.4 $5 437.2

ROE -.3002 RRA .1472 RC3 ".2992 FAU .03437 RRT -._18 R_" .7013 RTF ".8917 CRT -.6863 CRS -.6345 C$T .9962

FOE -.2133 FR4 1.1077 FC3-1.9614 8SP 5397 ,_ 1772.4 R23 -.0999 RI3 .8984 LSA 798.6 HSA 304.2 SSA I_.4

8OE .3735 8RA 1.0023 BC3 .5739 FSP -561 S_I 1725.-5 SG2 404.8 THA 167.00 ELI 679.5 EL2 279.0 ALF 145.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG 7 1970 FLIGHT TIME II0.00 ARRIVAL DATE NOV 25 1970

HELIOEENTRZC CONIC

RL 151.72 LAL .00

RP 107.84 LAP -.32

RE 44.254 GL -_.47

PLAN[TCX_[NTRIC CONIC

C3 13.880 VHL 3.726

LNCH AZMTH LN_H TIH_

90.00 10 6 34

90.00 14 53 24

100.00 11 9 12

100.00 16 33 2B

110.00 11 39 57

llO.O0 18 19 12

OIFFERENTIAL CORRECTIONS

TOE .Z133 TRA -.9744 TC3 .5934 BAU .13OB

ROE -.2806 RRA .1654 RC3 -._05 FAU .0_

FOE -.1981 FRA 1.1672 FC3-Z.Z953 BSP 5587

_E .3525 8RA .9883 8C3 .7049 FSP -624

OlSTANCE Z77.958

L(X 314.09 VL 25.910 GAL 2.36 AZL 90.36 HCA 116.97 5HA 123.09 ECC .23596 INC .35S4 Vl 29.366

LOP 71.06 VP 37.19l GAP -11.67 AZP 89.84 TAL 172.31 TAP 289.2H RCA 94.05 APO 152.14 V2 35.141

GP -15.40 2AL 69.II ZAP 18.03 ETS 54.42 ZAE 155.79 ETE 327.21 2AC H5.77 ETC 260.10 CLP -9.49

0LA -23.57 RAL 242.57 RA0 6567.5 VEL 11.630 PTH 2.04 VHP 7.698 0PA -34.45 RAP 234.91 ECC 1.2284

L-] TIN[ INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TIME _ CST TIN INJ 2 LAT INJ 2 LONG

1286.93 8.54 347.91 100.44 117.10 10 28 1 686.9 12.10 341.04

§618.49 28.11 263.53 106.07 93.57 16 27 3 5018.5 28.31 254.87

1064.77 6.99 332.Z2 99.61 119.I4 11 27 17 484.8 I0.82 325.53

5295.88 29.86 239.88 106.15 91.46 18 I 44 4695.9 29.74 231.08

988.33 3.46 322.73 97.43 124.03 11 56 26 388.3 7.90 316.46

4965.09 34.01 214.66 106.06 86.32 19 41 57 4365.1 33.13 ?05.53

NI0-COUR,_E EX[CUTION ACCURACY OR6IT 0ETER_INATION ACCURACY

.%T 1725.0 5_R 586.2 S(,3 226.2 ST 590.2 SR 439.6 Ss 441.5
RRT -.7126'RRF .7558 RTF -.8985 CRT -.7035 CRS -.6198 CST .9924

1821.9 RZ3 -.I129 R13 .9065 LSA 804.0 HSA 299.4 SSA 18.8

SGI 1777.7 S(12 399.0 THA 165.65 ELI 6H4.9 EL2 269.Z ALF 146.51

LAUNCH DATE AUG 7 1970 FLIGHT TINE I12.00 ARRIVAL DATE NOV 27 1970

I'_LIC_ENTRIC CONIC

RL 151.72 LAL .DO
RP 107.81 LAP -.13

RE 45.436 GL -1.07

PLANETC_ENTRIC CONIC

C3 12.755 VHL 3.571
LNCH ATNTH LNCH TINE

_.00 9 43 47

90.00 15 12 45

I00.00 10 49 23

100.OO 16 49 49

110.00 11 24 57

110.00 IB 30 45

0IFF[RKNTIAL CORRIECTIONS

TO[ .L_I TRA -.9574 TC3 .702B 8AU .1450

ROE -.Z607 _A .1865 RC3 -.4790 FAU .03942

FOE -.1756 FRA 1.2328 FC3-2.6753 8SP 5777

BOE .3299 BRA .9754 Be3 .8505 FSP -693

01STANEE 284.706

LQ. 314.09 VL 26.033 GAL 2.14 AZL 90.15 HCA IZ0.19 5HA
LCP 74.28 VP 37.287 GAP -10.93 AA'P 69.93 TAL 172.71 TAP

GP -16.82 ZAL 69.76 ZAP 20.29 ETS 51.45 ZAE 153.46 ETE

123.83 ECC .22819 INC .1455 Vl 29.366
292.90 RCA 95.57 APO 152.08 V2 35.152

325.83 ZAC 84.49 ETC 2_.28 CLP -11.51

OLA -L:_Z.06 RAL 242.14 RAO 6567.5 VlEL 11.582 PTH

L-! TINE INJ LAT
1343.43 6.77

5525.33 28.32

1131.68 5.43

5212.30 29.84

1020.21 2.Z4

4896.55 33.58

2.03 VHP 7.324 0PA -36.14 RAP 235.77 ECC 1.2099
INJ _ INJ RT ASC INJ A2'NTH INJ TII4E PO CST TIN INJ 2 LAT JNJ 2 LONG

351.J2 98.18 117.56 10 6 11 743.4 10.41 344.33

256.72 103.72 90.17 16 44 50 4925.3 28.04 248.07

334.82 97.45 |]9.44 IJ _ 15 531.7 9.3_ 32_.19
233.67 103.69 88.20 18 16 42 A612.3 29.27 Z24.91

324.39 95.47 124.12 11 41 57 420._ 6.70 318.15

Z09.36 103.36 83.21 19 5? 21 4296.5 32.28 200.37

MI0-COURS£ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 1761.7 5GR 629,5 S(,3 248.7 ST 593.8 SR 420.5 SS 444.0

RRT -.7596 RRF .806I RTF -.9046 CRT -.7213 CR5 -.5986 CST .985!

1870.8 R_3 -.1269 RI3 .9141 LSA 804.2 MSA 295.; SSA 19.Z

5GI 1828.7 ,%2 394.4 THA I64.05 ELI 686.1 EL2 257.4 ALF 147.28

LAUNCH OATE AUG 7 1970 FLIGHT TINE 114.00

HELIOCENTRIC CONIC

RL 151 /72 LAL .00 LOL 314.09 VL

RP 107.77 LAP .06 LOP 77.50 VP

RE 46.738 GL ._9 GP -1.8.44 ZAL

PLANE TOCENTRIC CONIC

C3 11.78_ VHL 3.453

LN(H AZNTH LNCH T!M[

90.OO 920]0

gO.00 15 32 41

lO0.O0 10 28 41

100.00 17 7 12

110,00 II 8 48

110,00 18 43 34

DIFFERENTIAL CORRECTIONS

TOE .1872 TRA -.9412 TC3 .8173 BAU .1596

ROE -.2398 RRA .2114 RC3 -.5982 FAU .04223

FDE -.1423 FRA 1._062 FC3-3.1026 8S,° 5960

BOE .304_ 8RA .9647 BE3 1.01_8 FSP -768

CISTANCE 291.444

26.145 GAL 1.94 AZL 89.92 HCA 12_.42 SHA

37.376 GAP -10.ZO AZP 90.04 TAL 173.12 TAP

70.47 ZAP 22.77 ETS 49.10 ZAE 151.22 ETE

ARRIVAL CATE NOV 29 1970

124.50 ECC .22108 INC .0763 Vl 29.366

296.54 RCA 96.98 APO 152.03 V? 35.163

324.15 ZAC 83.01ETC 260.44 CLP -13.60

CLA -20.30 RAL 241.72 RAG 6567.4 VEL 11.540 PTH 2.01 VHP 6.973 OPA -38.00 RAP 256.4H ECC 1.1940

L-I TINE INJ LAT INJ LONG INJ RT AS( INJ ATNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1_Ofl.Z2 4.81 354.60 96.08 II7.94 9 43 56 805.2 8.5! 347,8H

5429.99 28.14 249.75 101.35 86.68 17 3 II 4830.0 27.3_ 241.17

1185.21 3.63 337.78 95.43 119.69 lO 48 26 585.2 7.56 331.19

51_5.22 29".48 227.LP_ 101.24 84.82 18 32 37 4525.2 28.45 Z18.57

1059.49 .74 326.44 93.63 I24.]8 II 26 27 459.5 5.22 320.22

48_3.71 32.86 203.8(3 100.71 80.00 Z0 3 58 4223.7 31.13 195.00
MIO-COURSIE EXECUTION ACCLMAC_ OReIT 0ETERMINATION ACCURACY

,_T 1793,8 _ 685,8 5G3 273.2 ST 591.9 5R 415.9 SS 44S.5
RRT -.B011 R_r .8505 RTF -.9103 CRT -.7388 CRS -.5674 CST .9726

19213.4 R_3 -.1415 RI3 .9218 LSA 797.5 MSA 292.2 SSA 19.6

SGI 1880.I _2 391.6 THA 162.17 ELI 681.2 EL2 243.5 ALF 147.99

LAUNCH OATE AUG 7 1970 FLIGHT TINE 116.00 ARRIVAL DATE DEC I 1970

125.13 ECC .21459 INC .3186 Vl 29.366

300.19 RCA 98.28 APO 151.98 v2 35.!74

322.17 7AC 81.28 ETC 260.57 CLP -15.80

I'_LIOCENTRIC CONIC OISTANCE 298.17I

RL 151.72 LAL .00 LCI.. 314.09 VL 26.246 GAL 1.75 *?L 89.68 HC_ 126.64 SNA

RP 107.74 LAP .26 LCP _0.73 VP 37.457 GAP -9.50 AZP 90.19 TAL 173.55 TAP
RC 48.150 GL 2.53 GP -20.27 ZAL 71,24 ZAP _5,49 ETS 47.24 ZAE 149.06 ETE

PLANETOCENTRIC CONIC

C3 10.960 VHL 3.311 OLA -18.26 RAL 241.33 RAO 6567.4 VEL 11.504 PTH 2.00 VHP 6.649 OPA
LNCH AZNTH LN_H TINE L-! TJNE INJ LAT INJ LCNG JNJ RT AS( INJ AA_ATH INJ TIME

90.00 8 56 37 1473.45 2.62 358.42 94.20 118.21 9 21 11

90.00 15 53 30 5331.65 27.54 242.6_ 99.03 83.15 17 22 22

100.00 10 7 4 1246.11 1.57 341.13 93.62 119.86 10 27 50

100.00 17 25 44 5034.22 28.74 220.56 98.85 81.39 18 49 38

110.00 10 51 3_ 1106.77 -1.07 328.91 91.97 124.17 I?- 9 59

110.00 18 57 45 4746.32 31.79 J98.01 9_.16 76.73 213 16 52

OIFFERENTIAL CORR1ECTION5 NI0-COURS£ E)ECUTION ACCURACY

TOE .1693 TRA -.9254 TC3 .9306 8AU .1742 SGT 1819.3 S(,R 757.6 SG3 299.3

ROE -.2170 RRA .2408 RC3 -.7403 FAU .04519 RRT -.8360 RRF .8880 RTF -.9J 51

FOE -.09_7 FRA 1.3866 FC3-3.5695 8SP 6139 _ 1970.7 R_3 -.1559 RI3 .9292

_OE .2752 _RA .9562 8C3 J .1892 FSP -849 SC.J J93J 4 _2 391.5 THA 159.94

-40.04 RAP 237.00 ECC 1.1H04

PC) CST TIM INJ _ LAT INJ 2 LONG

873.4 6.38 351.75

4731.6 _6,31 234.17

646.1 5.53 334.58

4434.2 27.25 212.07

506.8 3.42 32g.70

4146.3 29.64 189.46

CR_IT DETERMINATION ACCURA£Y

ST 585.0 SR 398.2 SS 447.8

CRT -.7595 CRS -.5274 CST .9515

LSA 785.1HSA 290.9 SSA 19.9

ELI 670.6 EL2 226._ ALF )48.71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 5. 1970)

LAUNCH 8ATE AUG 7 1970

HELIOCENTRIC CC_IIC

RL 151.72 LAL .00

RP 107.71 LAP .45

RC 49.661 GL 4.78

PLAN[TOCENTRIC CONIC

C] 10.274 VHL 3.205

LNCH ATMTH LNCH TIME

90.00 8 32 1

90.00 16 15 29

10_.00 9 44 32

100.00 17 45

110.00 10 33 13

II0.00 19 13 27

FLIGHT TINE 116.00 ARRZVAL DATE CEC 3 1970

0ISTANC[ 304.B85

LC_. ]14.09 VL 26.339 GAL 1.58 ATL 89.47 PiCA 129.87 SNA 125.70 ECC .20H69 INC .581] Vl 29.366
LOP 8].96 VP 37.531 GAP -8.83 AZP 90.37 TAL 17].98 TAP 30].85 RCA 99.47 APO 151.94 V2 ]5.184

GP -22.37 ZAL 72.05 ZAP 28.48 ETS 45.76 ZAE 146.92 ETE 319.87 7AC 79.28 ETC 260.67 CLP -18.10

CLA -15.90 RAL 241.00 RA0 6567.4 VEL 11.474 PTH 1.99 VHP 6.35] OPA -42.]0 RAP 237.30 ECC 1.1691

L-I TIN[ INJ LAT ]NJ LONG INJ RT ASC INJ A2'NTH INJ TIN[ PO CST TIN INJ 2 LAT ZNJ 2 LONG

1549.31 .18 Z.66 92.59 118.32 8 57 50 949.3 3.96 ]56.02

5E29.5] 26.50 2]5.]3 96.82 79.64 17 42 38 4629.5 24.80 227.08

1315.Z9 -.78 ]44._P'Z _'Z.05 119.88 10 6 28 715.3 3.Z1 338.40

4938.79 27.57 213.71 96.58 77.97 19 7 57 4]38.8 25.64 205.44

1162.81 -3.Z1 ]31.84 90.53 I24.0§ 10 52 36 562.8 1.28 325.63
4664.03 _0.3§ 19_.03 95.77 73.46 20 ]I II 4064.0 27.79 18].78

OIFFERIENTIAL CCRRECTION5

TOE .1470 TRA -.9098 TC3 1.0374 BAU .1893

ROE -.1909 RRA .2762 RC].-.gO77 FAU .04821

FOE -.0343 FRA 1.4742 FC3-4.0629 BSP 6313

60E .2409 8RA .9508 8C3 I .3785 FSP -934

LAUNCH DATE AUG 7 1970

HELIOCENTRIC CONIC

RL 151.72 LAL .00

RP 107.68 LAP .64

RC 51.263 GL 7.39

PLAN[TOC[NTRIC CONIC

C3 9.725 VHL 3.119

LNCH AZMTH LNCH TIN[

90.00 8 6 33

90.OO 16 38 54

I00.00 9 21 2

I(30.00 18 7 7

110.00 I0 13 49

110.00 19 30 49

0IFFERENTIAL CCRI_CTION$

TDE .1228 TRA -.g94B TC3 1.1335 8AU .2056

ROE -.1604 RRA .3191RC3-1.1020 FAU .05125

FOE .0453 FRA 1.5M7 FC3-d._6Z6 B.SP 6_)09

BOE .2020 8RA .9500 8C3 1.5810 FSP -I0"24

NIO-COUR,_E £_CUTION ACCURACY ORBIT CETERNINATION ACCURACY

.SGT 18_6.1 _;R 847.7 SC,,3 326.7 ST 571.7 SR 374.8 SS 454.5
RRT -.8_41,0 I_ .9183 RTF -.9193 CRT -.7847 CRS -.4797 C57 .9184

2022.3 R23 -.1690 R13 .9366 LSA 766.7 NSA 292.4 SSA 20.0

$61 198].3 562 395.1 THA 157.30 EL1 657.6 EL2 2_3.5 ALF 149.49

FLIGHT TIN[ JL_.DO ARRIVAL CATE 0EC 5 197O

0ISTANCE 711.583
LCL 314.09 VL 26.4Z2 GAL 1.42 AZL 89.13 HCA 133.10 SMA 1Z6.2] £CC .?0135 INC .HTOO Vl 29.366

LOP 87.19 VP 37.599 GAP -8.17 ATP g0.59 TAL 174.41 TAP 307.51 RCA 100.56 APO 151._K] v2 35.193

GP -24.77 7AL 72.9(_ 7AP 31.74 ET$ 44.56 7AE 144.75 ETE ]17.26 7AC 76.97 ETC 260.71 CLP -213.51

OLb-13.19 RAL 240.75 RAO 6567.4 VEL 11.451 PTH 1.99 VHP 6.088 CPA -44.82 RAP 237.31 ECC 1.1601
L-I TIN[ INJ I_&T INJ _ INJ RT ASC INJ A2'NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1634,16 -2.56 7.39 91.29 118.21 8 33 47 1034.2 1,23 .76

fli22.83 24.g8 _7.89 94.81 76.21 18 4 17 4fi2Z.8 22.84 219.88

1393.88 -3.44 349.24 90.81 119.71 9 44 15 793.9 .54 ]42.71

4838.35 _5.99 206.69 94.53 74.62 19 _7 46 4238.3 23.59 198.69

IL_'48.]3 -fl.TI 335.29 89.40 123.76 10 34 18 628.5 -1.23 329.06

4576.46 28.49 185.89 93.62 70.26 20 47 5 3976.5 25.54 177.96

NI0-C_URSIE EXECUTION ACCURAC_ ORBIT DETERNINATION ACCURACY

SGT 1844.4 _ 9EO.I SC,3 354.9 ST 554.9 SR 346.3 SS 47_.3

RRT -.8861RRF .9418 RTF -.92_) CRT -.8244 CRS -.4436 CST .8706

2079.3 _] -.1785 R13 .944_ LSA 749.2 NSA 297.0 SSA 19.8

_1 _40.0 _2 402.4 THA 154.16 ELI 611.0 EL2 172.4 ALF 150.34

LAUNCH OAT[ AUG 7 1970 FLIGHT TIME 122.00 ARRIVAL CATE CEC 7 1970

HELIOC[NTRIC CONIC _ISTANC£ 318.265

RL 151,72 LAL .00 LOL ]14.09 VL 26.498 GAL 1.28 AZL 88.81HCA 116.]2 SMA 126.71 ECC .19_54 INC ;.1910 Vl 29.]66

RP 107.65 LAP .82 LOP 90.42 VP ]7.660 GAP -7.53 AZP 90,86 TAL 174.8] TAP 311.16 RCA 101.56 APO 151.87 V2 35.202

RE 52.948 GL 10.39 GP -Z7.50 ZAL 75.80 ZAP 35._0 ETS 43.57 ZAE 142.50 ETE ]14.]2 ZAC 74.31ETC 260.70 CLP -_].06

PLAN[TOCENTRIC CONIC
C] 9.319 VHL 3.053 CLA -10.10 RAL 240.60 RA0 6]67.] VEL 11.435 PTH 1.98 VHP 5.858 OPA -47.6! RAP 2]6.97 ECC 1.1534

LI_H ATMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT A.T_ INJ A_4TH INJ TIN[ PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 7 40 4 1729._4 o5.6! 12.74 90.40 117.80 8 8 54 1129.5 -1.85 6.08

90.00 17 4 9 _I0.71 22.95 220.31 9].08 72.94 18 27 40 4410.7 20.]9 212.56

IOO.OO 8 56 25 1483.2] -6.4] 354.18 89.95 119.25 9 21 8 883._ -2.49 347.62

IOO.OO 18 30 3(3 4732.25 23.84 199.52 92.77 71.41 19 49 22 4132.3 21.07 191.81

llO.O0 9 53 19 1_O§.07 -8.58 3]9.35 88.6] 123.22 10 15 4 705.1 -4.15 33].06

IIO.OO 19 50 5 4483.18 26.19 179.62 91.79 67.20 21 4 48 3883.2 22.87 172.04

0IFFER1ENTIAL CORI_CTION$ NI0-COUR,_E EXIECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0946 TRA -.87_ TC3 1._32 8AU .LP'Z2§ ,_T 1839.4 ,_R |0_6.8 S(,3 _82.] ST 533.9 SR 313.9 Ss 505.0
ROE -.1225 RRA .3712 RC3-1.3196 FAU ;0fl405 RRT -.gO19 RRF .9593 RTF -.9256 CRT -.8819 CRS -.4494 CST .8119

FOE .1482 FRA 1.6676 FC3-5.0_O9 BSP 6717 _ 2141.5 R_] -.18_6 RI3 .9519 LSA 738.4 14SA 305.1 SSA 19.1

80E .1548 _RA .9548 8C3 1.7858 F,SP -1112 SGI 2101.0 S_2 414.7 THA, 150.46 EL1 605.7 EL2 129.4 ALF 151 .09

LAUNCH OATE AUG 7 ]970 FLIGHT TIN[ 124.00 ARRIVAL CATE CEC 9 1970

HELZ(XENTRZC CONIC

RL 151.72 LAL .00 LCL 314.09 VL 26._65 GAL

RP 107.63 LAP 1.0I LCP 93.65 VP 37.716 GAP
RC 54.707 GL 13.83 GP -30.62 7AL 74.74 7AP

PLANETC(ENTRIC CONIC

OISTANCE ]24.929

1.15 AZL 88.45 HCA 139.55 S_4A 127.15 ECC .19422 INC 1.5525 Vl 29.366

•_,91AZP 91.18 TAL 175.24 TAP 314.79 RCA 102.45 APO 151.84 V2 ]5.210

39.18 ETS 42.68 ZAE 140.07 ETE ]11.09 ZAC 71.25 ETC 260.60 CLP -25.75

C3 9.067 VHL 3.011 0LA -6.58 RAL _40.56 R*O 6967.3 VEL 11.422 PTH 1.98 VHP

LNC'.4 AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ A2'NTH

90.OO 7 12 18 1837.34 -8.99 18.85 gO.O0 116.96

90.OO 17 31 39 4892.27 20,37 212._8 91,75 69.90

IOO.O0 8 30 30 1585.04 -9.78 359.89 89.59 118.39

IOO.OO 18 56 8 4619.80 21.20 192.20 91,42 68.42

110.00 9 31 34 1393.83 -11.86 344.14 88.35 122.30

llO.0O :_q 11 33 4_83.77 23.41 17].24 90.]7 64.35
0IFFERENTIAL CORRECTIONS MIO-CCXJRSE E_ECUTIC)N ACCURACY

TOE .0632 TRA -.8649 TC3 1.2393 8AU .2410 S_'T 1821.0 S6R 1261.7 $63 407.7

ROE -.0742 RRA .4354 RC3-1.5547 FAU .05641 RRT -.9128 RRF .9720 RTF -.927]

FOE .2760 FRA 1.7679 FC3-5.3861 8SP 6948 5(,6 2215.4 R_3 -,182] RI3 .9598

80E .0975 8RA .9683 8C3 1.9882 FSP -1196 S_1 2172,9 _2 431.8 THA 146.17

5.670 OPA -50.72RAP 236.18 ECC 1.1492

INJ TIN[ PO CST TIN INJ 2 LAT ZNJ 2 LONG
7 42 55 1237.3 -5.30 12.12

18 53 12 4292.3 17.45 205.12

8 56 55 985.0 -5.91 353.23

20 13 8 4019.8 IH.08 184.79

9 54 48 793.8 -7.51 ]]7,74

21 24 ]7 3783.8 19.76 166.O0

ORBIT OETERNINATION ACCURAC_

ST 511.8 SR 288.6 55 562.3

CRT -.9609 CR5 -.5517 CST .7556

LSA 750.2 MSA 31].5 55A 17.7

ELI 583.4 EL2 70.1 ALF 151.09
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCH 0ATE AUG 7 1970 FLIGHT TIME |26.00 ARRIVAL DATE DEC I1 1970

HELIOCENTRIC CONIC 0ISTANCE 331.574

RL 151.72 LAL .O0 LOt. 314.09 VL 26.6Z6 GAL 1.03 AZL 88.03 H_CA 142.78 5MA

RP 107.60 LAP 1.19 LOP 96.89 VP 37.765 GAP -6.3I AlP 9l.§7 TAL 175.62 TAP

RC 56.533 GL 17,73 GP -34.16 ZAL 75.73 ZAP 43.39 ETS 41.82 ZAE |37.38 ETE

PLANE TOCENTRIC CONIC

C3 8.99I VHL ?.999 CLA -2.62 RAL 240.67 RA0 6567.3 VEL lI.418 PTH 1,98 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 6 42 5! 1959.88 -12.69

90.00 18 I 59 4766,5I 17,23
100.00 8 Z 58 1701.43 -13.46

100.00 19 24 33 4500.20 k8.02

110.00 9 8 25 1496.57 -15.52

110.00 _ 35 36 4277.82 219.14

DIFFERENTIAL CORRECTIONS

TOE .0303 TRA -,8_3 TC3 | ._334 BAU .2618

ROE -.0111 RRA--.5147 RC3-1.7946 FAU .0§805

FOE .4291 FRA J .8650 FC3-5.5895 BSP 7233
BOE .0323 BRA .9939 BC3 2.1776 FSP -1268

127.54 ECC .19037 INC 1.9654 Vl 79.366

318.40 RCA 103.76 APO 151.87 v? 35.?18
]07.59 ZAC 67.77 ETC 260.41 CLP -28.58

5.53! OPA -54.17 RAP 234.78 ECC 1.1480

INJ LONG INJ RT ASAC |NJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

25.96 90.24 115.53 7 15 31 1359.9 -9.15 19.07

Z04.69 90.94 67.18 19 21 25 4166.5 I3.99 197.51

6.56 89.85 116.94 8 31 _ II01.4 -9.74 359.75

184.74 90.38 65.74 _ 39 33 3900.2 14.60 177.62

349.84 88.67 1213.85 9 33 21 896.6 -11.32 343.26

166,76 89.48 61.77 2J 46 54 3677.8 16.21 159.84

MJ0.-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

,f_T |787.6 S(.R 1458.8 SC,3 428.8 ST 491.8 SR 297.9 SS 646.1

RRT -.9198 RRF .9810 RTF -.9280 CRT -.9969 CRS -.7500 CST .7172

,f_ 2307.3 R23 -.1736 RI3 .9677 LSA 804.4 MSA 317.4 SSA 15.6

SGI Z'262.5 .%2 432.3 THA 14l .27 ELI 574.7 EL2 20.1 ALF 148.84

LAUNCH OATE AUG 7 1970 FLIGHT TII,E J28.00 ARRIVAL OATE 0EC 13 1970

HELIOCENTRIC CONIC

RL 151.72 LAL .00 LCI. 314.09 VL

RP |07.58 LAP 1.37 LOP 100.1Z VP

RE 58.419 GL 22.12 GP -38.I4 ZAL

PLANETOCENTRIC CONIC

C3 9.134 VHL 3.02_
LNCH AZMTH LNCH TIME

90.00 6 11 7

9O.O0 18 35 _5

](3(3.00 7 3_ 18

100.00 19 56 L_

110.00 8 43 29

110.OO 21 2 45

OIFFERENTIAL CORRECTIONS

TOE -.0040 TRA -.8336 TC3 J .1671 BAU .2840

ROE .0733 RRA .6|2| RC3-2.0lI7 FAU .05844

FOE .6066 FRA |.9473 FC3-5.33_Z 8SP 7530

BOE .0734 _A 1.0342 BC3 2.3257 FSP oi313

OISTAI_E 3_8.199

26.680 GAL .93 AZl. 87.36 HEA 146.01 SMA 127.89 ECC .18695 INC 2.44A9 Vl 29.366

37.8J0 GAP -5.73 A2'P 92.03._L 175.97 TAP 321.98 RCA 103.98 APO 151.80 v2 35.225
76.76 ZAP 47.93 ET$ 40.90 ZAE 134.34 ETE 303.89 ZAC 63.82 ETC 260.08 CLP -3I .57

OLA J.SI RAL 240.95 RA0 6567.3 VIEL ||.425 PTH 1.98 VHP 5.432 OPA -57.97 RAP 232.57 ECC 1.1503

L-I TIME INJ LAY INJ LON_ INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2100.20 -I6.64 34.37 9|.28 213.25 6 46 7 1500.2 -I3.35 27.23

4632.28 I3.51 |96.39 90,79 64.88 I9 53 8 4032.3 IO.O_ 189.66
1835.11 -17.43 14.50 90.91 114.67 8 3 53 1235.1 -13,96 7.43

4372.39 14.29 177.lG 90.40 65.46 21 9 18 3772.6 I0.62 J70.24

1613.48 -J9.54 356.71 89.79 118.62 9 I0 24 JOJS.5 -15.57 349.85

4165.OO 16.37 160.18 89.23 59.56 22 12 I0 3565.0 12.2! 153.55

MIO-C.(X_WE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

.%T 173J.3 _ |687.0 .%3 442.0 ST 474.8 SR 376.8 55 753.8
RRT -.92"26 RRF .9871RTF o.9269 CRT -.9336 CRS -.9113 CST .7060

,f_ 2417.3 R_3 -.1582 Rl3 .9752 LSA 915.3 MSA 312.6 SSA I3.2

S61 2370.I ,$62 475.5 THA 135.8I ELI 596.6 EL2 I07.5 ALF 142.02

LAUNCH 0ATE AUG 7 1970 FLIGHT TIME 130.00 ARRIVAL DATE OEC 15 1970

HELIOCENTRIC CONIC

RL 151.72 LAL .DO LOt 314.09 VL

RP 107.56 LAP 1.54 LOP 103.36 VP

RC 60,358 GL 27.00 GP -42.60 ZAL
PLANE TOCENTRIC CONIC

C3 9.565 VHL 3.093

LNCH AZMTH LNCH TIME

90.00 5 36 6

90.00 19 14 39

I00.00 7 O 39

I00.00 20 32 48

llO.OO 8 16 12

IIO.00 21 33 44

01FFERENTIAL CORRECTIONS

TOE -.0347 TRA -.8151 TC3 1.0452 BAU .3087

ROE .1853 RRA .7330 RC3-2.1761FAU ,05730

FOE .7966 FRA 2,0064 FC3-5.1858 BSP 7962

BOE .1886 BRA I .0962 BC3 2.414I FSP -1334

OlSTANCE 344.802

26.727 GAL .84 AZL 86.99 HCA 149.24 SMA 128.21 ECC .18394 INC 3.0120 Vl 29.366

37.850 GAP -5.17 AZP 92.59 TAL 176.28 TAP 325.52 RCA 104.62 APO I§1.79 V2 35.232

77.84 ZAF 52.76 ETS 39.82 ZAE 130.86 ETE 300.06 ZAC 59.39 ETC 259.58 CLP -34.70

OLA 6.70 RAL 241.41RA0 6567.3 VEL 11.444 PTH 1.99 VHP 5.449 OPA -62.09 RAP 229.16 ECC 1.1574

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2262.47 -20.70 44.54 93.35 109.76 6 13 49 1662.5 -17.82 37.05

4488.00 9._0 188.I9 91.50 63.10 20 29 Z7 3888.0 5,51 181.44

1989.80 -21.35 24.14 93.01 I11.23 7 33 49 1389.8 -18.47 16.70

4235.89 1O.O0 169.23 91.07 61.68 21 43 24 3635.9 6.14 162.57

1753.35 -23.81 5,14 91.96 115.29 8 45 25 1153.3 -20.20 357.85

4045,11 12.12 153.49 89.81 57.79 22 41 9 3445.1 7.78 147.O8

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

._T 1653.5 SGR 1949.1 S,G3 444.6 ST 461.0 SR 536.4 SS 874.?

_T -.9219 _ ._13 RTF -.9238 CRT -.8489 CRS -.9750 CST .7112

•5(;8 2556.0 R23 -.J373 R13 .9821 LSA 1082.7 MSA 303.7 SSA 10.7

.%1 2307.0 5<;2 498.0 THA 129.92 ELI 680.8 EL2 192.1 ALF 129.92

LAUNCH OATE AUG 7 1970 FLIGHT TIME 132.00 ARRIVAL CATE CECI7 1970

HELIOCENTRIC CONIC

RL 151.72 LAL .DO

RP 107.54 LAP 1.71

RE 62.346 GL 32.36
PLANET(XENTRIC CONIC

C3 J0.407 VHL 3.L_26
LNCH AZMTH LN(H TIME

90.00 4 56 3

90.00 _ 0 5

I(30.00 6 23 32

IOO.(30 21 15 18

llO.OO 7 45 }8

110.00 22 9 40

DIFFERENTIAL CORRI[CTIONS

TOE -.0585 TRA -.7929 TC3 .8718 8AU .3354

ROE .3350 RRA .8826 RC3-2.2474 FAU .05426
FOE .9858 FRA 2.0285 FC3-4.513_ 8SP 8473

BOE .3400 BRA 1.1865 BC3 2.4105 FSP -1311

DISTANCE 351.382

LCL 314.09 VL 26.769 GAL .76 AZL 86.30 N(A 152.47 S_A 128.48 ECC .18131 INC 3.6981 Vl 29.366

LOP 106.60 VP 37.884 GAP -4.62 AZP 93.28 TAL 176.56 TAP 329.02 RCA 105.19 APO 151.78 V2 35.23_

GP -47.52 ZAL 78.97 ZAP 57.82 ET5 38.47 ZAE 126.88 ETE 296.18 ZAC 54.50 ETC 258.84 CLP -37.95

OLA 12.04 RAL 242.09 RAO 6567.4 VEL ]1.4_0 PTH 2.00 VHP 5.542 OPA -66.46 RAP 223.93 ECC 1.1713

L-I TIME INJ LAT INJ LONG ZNJ RT AS(. INJ A2"MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG"

2453.15 -24.55 57.|8 96.75 104.57 5 36 56 1853.1 -22.31 49.23

4330.89 4.23 179.29 93.33 61.98 21 12 16 3730.9 .47 172.65

2171.01 -25.52 36.14 96.43 106.12 6 59 43 1571.0 -23.D6 _8.20

4088.26 5.13 160.97 92.85 60.51 22 23 26 3488.3 1.16 154.43

1914.08 -28.07 |5;69 95.51 110.37 8 17 32 1314.1 -25.03 7,82
3917.95 7;42 146.64 91.44 56.54 23 14 58 3317.9 2.97 140.38

NIO-CC_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.%T 1549.4 .%R 2241.8 .%3 433.0 ST 444.6 ,SR 766.2 SS 992.4

RRT -.9J71 RRF .9941 RTF -.9175 CRT -.7933 CRS -.9931 CST .7171

.%8 2725.I I_d3 -.1133 RI3 .9877 LSA 1297.3 MSA 293.9 SSA 8.4

.%1 2675.5 St,,2 517.6 THA 123.80 ELl 851 .7 EL2 243.5 ALF Jl 7.12
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE AUG 7 1970

HELIOCENTRIC CONIC

RL 191.72 LAL .00

RP 107.93 LAP 1.67

RC 64.37_ GL 36.11

PLANETOCENTRJC CONIC
C3 11,875 VHL 3.446

LNC...H A?MTH LNCH TIME

90.00 4 7 22
90.00 ZO 55 57

100,00 5 39 6

100.00 22 6 54
II0,00 7 10 6

110,O0 22 52 21

FLIGHT TINK 1_4.00

CISTANCE 357.939

LOL 314.09 VL 26.805 GAL .70 AZL 85.45 PiCA 155.%69 SMA 128.72 ECC .17904 vJ 29.366
LOP 109.85 VP 37.915 GAP -4.09 AZP 94.15 TAL 176_6 TAP 332.47 RCA 105.68 VZ 35.243

GP -52.86 ZAL 80.14 ZAP 63.03 ETS 36.75 ZAE 122.36 £TE 292.32 ZAC 49.17 ELF -41.27

0LA 17.74 RAL Z42.99 RAO 6567.5 VEL |1,544 PTH Z.01VHP 5.765 0PA -70.91 RAP 215.66 ECC 1,19§4

L-I TIME INJ LAT INJ LOI_ INJ RT AS4_ INJ A2'NTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2f_4.24 -27.52 73.43 101.75 96.97 4 52 6 2084.2 -26.26 64.98

4154.16 -1.44 169.42 96.73 61.72 22 5 12 3554.2 -5.21 162.77

2388,41 -28,72 51,48 101,57 98,67 6 IH 55 1788,4 -27.22 42,99

3925,2] -,38 152,01 96,14 60,11 23 12 19 3325,2 -4,35 145.47

2103,58- -31,81 29,15 I(30,87 103,22 7 45 12 1503,6 -29,67 20.60

3782.81 2,29 139,53 94.47 55.88 23 55 24 3182,8 -2,20 133.33

ARRIVAL CATE CEC 19 1970

INC 4,5508

APO 151.77

ETC 257.77

OIFFERENTIAL CCRRIECTIONS NI0-COURS_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.0812 TRA -.7749 TC3 .6223 BAU .3557 5GT 1425.5 .f_2562.7 5(,3 406.3 ST 427.9 SR 1069.9 55 1107.0

ROE .5459 RRA 1.0783 RC3-2.1522 FAU .04B_YZ RRT -.9047 RMr .9960 R1T -°0058 CRT -.7696 CRS -.9981 CST .7297

FOE 1.1747 FRA 2.0196 FC3-3.5153 BSP 8746 _ 2932.5 R23 -.0868 RI3 .9923 LSA 1572.9 MSA 281.0 SSA 6.6

8OE .5519 8RA 1 .3279 Be3 2.2404 FSP -1_02 SGI 2882,4 SG2 539.9 THA 117.77 ELI 1122.5 EL2 260.4 ALF 108.12

LAUNCH DATE AUG 7 1970 FLIGHT TINE 136.00 ARRIVAL CATE 0EC 21 197O

HELIOCENTRIC CONIC DISTANCE 364.465

RL 151.72 LAL .00 LOL 314.09 VL 26.836 GAE .66 AZL 84.35 HCA 158.91 .944 128.93 ECC .17710 INC 5.6464 Vl 29.366

RP 107.51 LAP 2.03 LOP 113.09 VP 37.941 GAP -3.57 AZP 95.27 TAL 176.95 TAP 335.86 RCA 106.10 APO 151.76 V2 35.247

RE 66.441 GL 44.13 GP -56.63 ZAL 81,38 ZAP 68.L_ ETS 34.58 ZAE 117,30 ETE 288.56 ZAC 43.46 ETC 256.23 CLP -44.55

PLANETOCENTRIC CONIC

C3 14.376 VHL 3.792 OLA 23.69 RAL 244.11RAO 6567.6 VEL |1.654 PTH 2.05 VMP 6.167 0PA -75.06 RAP 201.95 ECC 1.2366

LNCH AZMTH LNCH TINE L-I TINE INJ LAT INJ _ INJ RT A_ INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 2 59 43 Z..o1_8.56 -28.05 95.60 108.24 85.92 3 49 32 2388.6 -28.32 86.94

90.00 22 12 35 3932.30 -8.49 156.94 102.53 62.89 23 18 7 3332.3 -12.06 150.08

I(30,00 4 40 3 2665.05 -29.83 71,91 108,35 88.02 5 24 28 2065.0 -29.79 63,10

10(},[30 23 14 56 3731,O5 -6,9"Z |41,30 101,67 60,85 24 17 7 3131,1 -10,75 134,61

110,(30 6 26 13 2332,90 -34,06 46,63 108,3(3 93,13 7 5 6 1732,9 -33,25 37,48

110.OO 23 45 15 3635.97 -3.32 131.87 99.45 55.96 24 45 51 3036.0 -7176 125.60

OIFFERENTIAL COllECTIONS MIO-CO_SE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.0660 TRA -.7332 TC3 .4160 BAU .3813 SGT 1254.4 SGR 4888.3 SG3 361.6 ST 376.6 SR 1389.3 SS 1160.5

ROE .8126 RRA 1.3095 RC3-1.9401 FAU .04120 RRT -.8836 l_ .9972 RTF -.8844 CRT -.6648 CRS -.9995 CST .6615

FOE 1.2947 FRA 1.9_ FC3-2.4815 BSP 9516 SGe 3148,9 R23 -.0630 R13 .9953 LSA 1828.2 MSA 276.4 5SA 5.0

BOE ,8153 8RA I ,5008 BC3 l ,9842 F.._° -1092 SGI 3101,1 SG2 547,0 THA 111,70 ELI 1414,0 EL2 269,6 ALF 100,92

LAUNCH CATE AUG 7 1970

HELIOCENTRIC CONIC

RL 151,72 LAL .00

RP 107.50 L4P 2,18

RC 68.539 GL 50.25

PLANE TCCENTRIC CONIC

C3 18.730 VHL 4.328

LNCH AZHTH LNCH TINE

80,68 23 23 29

99.32 1 59 29

I00.00 2 34 2

100.00 1 35 34

II0,00 5 24 20
110.00 1 ! 45

FLIGHT TINE 138,00

01STANCE 370.960

LOt. 314.09 VL 26.862 GAL .62 AZL 82._8 HCA 162.12 SMA 129.11 ECC .17547 Vl 29.366

LOP 116.33 VP 37.962 GAP -3.07 AlP 96.78 TAL 177.06 TAP 339.18 RCA 106.45 v2 35.251

GP -64.72 ZAL 82.64 ZAP "/_.23 ETS 31.93 ZAE 111.72 ETE 284.96 ZAC 37.44 CLP -47.50

0LA 29.69 RAL 245.45 RA0 6567.8 VEL 11.837 PTH 2.10 VHP 6.831 0PA -78.12 RAP 178.92 ECC 1.3083

L-Z TINE INJ LAT ZNJ LONG INJ RT ASC INJ A?NTH INJ TIM_ PC) CST TIN INJ 2 LAT INJ 2 LONG

3766._2 -2g.93 150.66 113.33 68.45 24 26 15 3166.3 -23.68 142.95

3275.45 -20.92 114.58 113.32 68.44 2 54 5 2675.4 -23.67 106.88

3165.05 -23.29 107.34 114.28 70.72 3 26 47 2565.1 -25.71 99.37

3351.95 -18.60 :19.23 112.29 66.17 2 31 26 2751.9 -21.66 111.77

2631,14 -32,75 69.71 117,II 79,6(3 6 8 11 2031,1 -33,83 60.64

3458.63 -9.99 122.48 107.51 57.14 1 59 23 2858.6 -14.25 115.97

ARRIVAL CATE CEC _3 J970

INC 7.1155

APO 151.76

ETC 254.00

OIFFERENTIAL CORRECTIONS MI0-CCI,_54E E_ECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.O147 IRA -.6815 TC3 .2255 6AU .3_6 SGT 1056.9 _ 3_11.4 .$(;3 304.0 ST 312.2 SR 1721.1 SS 1166.0

ROE 1 .1744 RRA 1.6120 RC3-1.5759 FAU .03447 RRT -.8390 R_F .9960 RTF -.8409 CRT -.4841 CRS -.9999 CST .4717

FOE 1.3559 FRA 1.7938 FCS-1.5OO6 BSP 10316 .fK,e 33_0.9 R_3 -.0406 RI3 .9972 LSA 2083.8 MSA 273.5 SSA 3._

BOE 1.1745 BRA 1.7502 8C3 1.5920 F,SP -936 5G1 3335._ S,(_ 553.7 THA 105.89 EL1 1727.9 ELZ 272.1 ALF 95.]5

LAL_CM DATE AUG 7 1970 FLI(#_T TIME 140.00 ARRIVAL DATE OEC 25 1970

HELIOCENTRIC CONIC 01 STANCE 377.416

RL 151.72 LAL .00 LOL 314.09 VL 26.683 GAL .61 AZI.. 60.80 HCA

RP IO7.49 LAP 2.32 LOP 119.58 VP 37.981 GAP -2.58 AZP 96.91 TAL

RE 70.666 GL 56.16 GP -71.1_ ZAL 83.9_ ZAP 77.86 ETS 28.89 ZAE

PLANETOCENTRIC CONIC

C3 26.780 VHL 5.175 OLA

LNC_ AZMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A2'HTH INJ TIP/_
67,66 22 2 19 4124.39 -22.04 178.54 122.35 61.45 23 II 4

112,34 3 32 29 3090,61 -L_,03 101,07 122,35 61,44 4 23 59

67.66 2g 2 19 4124.39 -LPZ.04 178.54 |L=2.35 61.45 23 11 4

112.34 3 32 29 3090.61 -22.03 101.07 122.35 61.44 4 23 59

67.66 22 2 19 4124,39 -22,04 178,54 1_.35 61,45 23 11 4

112,34 3 32 29 3090,61 -L:_,03 101,07 122,35 61,44 4 23.59

0IFFERENTIAL CORRECTIONS MIO-ODURSE EXECUTION ACCURACY

TOE .0977 TRA -.6096 TC3 .0805 _AU .3957 SGT 840,1 _ 3509.2 SG3 239.4

ROE 1.6816 RRA 2.0203 RC3-1.1023 FAU .02264 RRT -.7364 _ .9985 RTF -.7418

FOE 1.3556 FRA 1.6199 FC3 -.7318 BSP 11076 5GB 3608.4 R_3 -.0188 R13 .9984

(3CE 1.6845 BRA 2.1103 8C3 1.1053 FSP -750 SGI 3564.7 .5(;2 559.6 THA 100.25

165,31 SMA 129,25 ECC .17412 INC 9,2013 Vl 29.366

177,10 TAP 342.41 RCA 106,75 APO 151,76 v2 35.254

105.59 ETE 281,65 ZAC 31.17 ETC 250.64 CLP -49.40

35.49 RAL 246.93 RAO 6568.1 VEE 12.172 PTH 2.18 VHP 7.912 OPA -78.69 RAP 146.60 ECC I .4407
PC) CST TIM INJ 2 LAT INJ 2 LONG

3524.4 -25.67 171.16

2490.6 -25.66 93.69

3524.4 -25.67 171,16

2490.6 -25.66 93.69

3524.4 -25,67 171.16

2490.6 -25.66 93.69

ORBIT 0ETERMINATION ACCURACY

ST 271.2 SR 2036.4 55 1121.1
CRT -.0067 CRS-I.O00G CST .0047

LSA 2324.6 MSA 271,2 SSA 2.9

ELI 2036.4 EL2 271,2 ALF 90.05
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH CATE AUG 7 1970 FLIGHT TINE 142.00 ARRIVAL 0ATE CEC 27 19T0

HELIC(ENTRI( CONIC

RL 151.72 LAL .DO

RP 107.48 LAP 2.46
RC 72.818 GL 61.47

PLANE TCXENTRIC CONIC

C3 43.288 VHL 6.579

LNO4 A_MTH LNCH TIME

59.46 21 26 57

IL:_O.54 4 19 13

59.46 21 26 57

120.54 4 19 13

59.46 21 26 57

120.54 4 19 13

OIrFERENTIAL CORI_CTIONS
TOE .3271 TRA -.5059 TC3 ,DO65 8AU .3_0

ROE 2.4272 _A 2.6207 RC3 -.6047 FAU .01268

FOE 1.3055 FRA 1.4412 FC3 -.2557 8SP I|7_2

8DE 2.4491 BRA 2.6691 8C3 .6047 FSP -558

OISTANC£ 383.819

LOL 314.09 VL 26.901GAL .61AZL. 77.59 I'_A 168.48 5NA 129.37 ECC .17306 INC12.4090 VJ 29.366

LOP 122.83 VP 37.995 G4P -2.12 ATP 102.17 TAL 177.06 TAP 345.54 R6A 106.98 APO 151.76 v2 35.256

GP -77.93 7AL 85.21 TAP 61.90 ET5 26.DO ZAE 98.81ETE 279.10 7AC 24.68 [TC 245.39 CLP -47.6!

DLA 40.69 RAL 248.36 RAO 6568,6 VEL 12.832 PTH 2.34 VHP 9.726 DPA -76.03 RAP 116.96 ECC 1.7124

L-I TINE |NJ LAT |NJ LONG INJ RT A_ INJ A2t4TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

4364.44 -20.24 197.03 132.99 53.91 22 39 41 3764.4 -24.80 190.33

]092.18 -20.22 99.97 132.98 53.90 5 10 45 2492.2 -24.79 93.27

4364.44 -20.24 197.03 132.99 53.91 22 39 41 3764.4 -24.80 190.33

3092.18 -20.22 99.97 132.98 53.9(} 5 10 45 2492.2 -24.79 93.27

4364.44 -20.24 197.03 132.99 53.91 22 39 41 3764.4 -24.80 190.33

3092.18 -20.22 99.97 J32.98 53.90 5 10 45 2492,2 -24.79 93.27

NIO-COURSIE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 647.2 SGR,3763.1 SG3 175.9 ST 333.9 SR 2298.6 SS 1042.5

_T -.4738 _ .99_ RTF -.4865 CRT .5792 CR5-1.0000 CST -,5727

$_B 3818.3 R23 .DO26 R13 .9989 LSA 2531.4 MSA 271.8 SSA 2.3

$61 3775.8 SG2 568.0 THA 94.77 ELI 2]06.9 EL2 271.2 ALF 85.12

LAUN(H OATE _U(, 7 1970 FLIGHT TII4[ 144.DO ARRIVAL DATE DEC 29 1970

HELIOCENTRIC CONIC

RL 151.72 LAL .DO

RP 107.48 LAP 2.59
RC 74.992 GL 65.37

PLANET(X:ENTRIC CONIC

C3 83.451 Vl.fl. 9.133

LN(J'I A2NTH LN(H TINE

53.97 21 7 30

126.03 4 45 10
53.97 21 7

126.03 4 45 10

53,97 21 7 30

126.03 4 45 10

OISTAI_E 390.132

LOL 314.09 VL 26.914 GAL .64 A?L _.03 PI_ 171.58 SNA 129.46 ECC .17226 INC17.9718

LOP 126.08 VP _,006 GAP -1,69 AZP 107,79 TAL 176.90 TAP 348.48 RCA 107,16 APO 151 .76

GP -84.79 ?AL 86.46 ,?AP 85,|7 ET$ 28,21ZA4[ 90,89 ETE 282.14 2AE IS.DO ETC 238.99

DLA 44.61RAL 249.17 RAO 6569.6 VEL 14.31i PTH 2.60 VHP 13.039 OPA -70.71 RAP 96.13
L-I TINE INJ LAT INJ _ INJ RT ASC |NJ 4274TH INJ TIN[ PO CST TIM INJ 2 LAT

4584.80 -14.73 _11.73 143.73 47.40 22 23 55 3984.8 -20.06

3189.44 -14.72 103._0 143.72 47.40 5 38 Z0 2589.4 -Z0.04

4584.80 -14.73 211.73 143.73 47.40 22 23 55 _84.8 -_.06

3189.44 -14.72 103.BO 143.72 47.40 5 38 20 2589.4 -20.04

4584.80 -14.73 211.73 143.73 47.40 22 23 55 3984.8 -20.06

3189.44 o14.72 103.80 143.72 47.40 5 38 20 2589.4 -Z0.04
OIFFERENTIAL CORRECTIONS

TOE .7895 TRA -.3665 TC3 -.0009 BAU .1874

ROE 3.6619 RR'A 3.6257 RC3 -.1680 FAU .00273

FOE 1.2665 FRA 1.3157 FC3 -.0283 BSP 12239
80E 3.7460 8RA 3.6442 8C3 .1680 FSP -388

NI0-_ EXECUTION ACCURACY

SGT 591.1 St=R 3946.J ,%3 121.5

RRT .0457 R_" ,9989 RTF .0231

$66 3990.1 R23 .0236 RI3 .9989

$61 3946.2 $62 590.5 THA 89.60

Vl 29.366

v2 35.258

CLP -22.02

ECC 2.3734
INJ 2 LONG

205.89

97.96

205.89

97.96

205.89

97.96

ORBIT 0ETERNINATION ACCURACY

ST _)O4.5 5R 2488.6 55 976.9

CRT .8318 CRS -.9998 CST -.8220

LSA 2706.5 MSA 278.0 SSA 1.8

ELI 2524.2 EL2 276.1ALF 80.31

LAUN_HIOAT[ AUG 7 1970 FLIGHT TIN[ 146.00 ARRIVAL CATE _EC 3! 1970

h_LIO(ENTRIC CONIC

RL 151.72 LAL .00 LOt. 314.09 VL

RP 107.48 LAP 2.71 LOP 129.32 VP

RC 77.186 GL 65.75 GP -8X.38 2AL

PkANET(X:ENTRIC CONZC

C3 213.703 VHL 14.619 CLA

LNCH A2'NTH LNCH TII,_ L-I TIM[ INJ LAT

52.94 20 58 17 4773.15 -6.46

127.06 4 43 46 3357.41 -6.45

52.94 20 58 17 4773.15 -6.46

127.06 4 45 46 3357.41 -6.45

52.94 20 58 17 4773.15 -6.46

127.O6 4 43 46 3357.41 -6.45

OIFFERI[NTIAL CON1RI[CTIONS

TO1[-I .90_ TRA -.|025 T(3 -.0381 8AU .40_Z

ROE-6.1276 _A-5.7120 RC3 -.1381FAU-.OI053

FOE 1.4033 FRA 1.3929 FC3 .0427 B_ 12172

8OC 6.4174 BRA 5.7129 8E3 .1432 FSP -_59

DISTANK_E 396.237

26.924 GAL .72 ATL 60.32 H(A 174.52 SNA 129.53 ECC

_.014 GAP -1.31A2P 119.56 TAL 176.52 TAP 351.04 RCA

87.65 ZAP 87.55 [T$ 182.51 ZA[ B0.16 ETE 77.43 ZAC

.17174 1NC29.6753 Vl 29.366

107.29 APO 151.78 v2 35.259

12.67 ETC .87 CLP 73.42

45.37 RAL 247.84 RAD 6571.2 VEL 18.304 PTH 3.03 VHP 20.147 OPA -62.07 RAP 80.04 ECC 4.5170

INJ LONG INJ RT AS_ INJ AtNTH INJ TIME I_ CST TIN INJ 2 LAT INJ 2 LONG

220.9_ 151.44 44.99 22 17 50 4173.1 -12.08 215.60

111.16 151.42 44.99 5 39 44 2757.4 -12.07 105.80

220._ 151.44 44.99 22 17 50 4173,1 -12.O8 215.60

111,16 151.42 44.99 5 39 44 2737.4 -12.07 105.80

220.9_ 151.44 44.99 22 17 50 4173.1 -12.08 215.60

111.16 151.42 44.99 5 39 44 2757.4 -12.07 105.80

NI0-CCUR$E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
SGT 7_7.7 SC_4010.8 SG3 83.0 ST 747.5 _ 2585.0 SS 1041.1

RRT .6653 RNF -.9_91RTF -.6456 CRT .9373 CRS .9998 CST .9296

4081.7 _3 -.0434 R13 -.9985 LSA 2873.9 MSA 255.4 SSA 1.5

5(,1 4043.0 S_2 561.2 THA 82.69 ELI 2679.1 EL2 251.3 ALF 74.70

LAUNCH OATE JUG 7 1970 FLIGHT TINE 148.00 ARRIVAL 0ATE JAN 2 1971

HELICCENTRIC CONIC

RL 151.72 LAL .DO

RP IO7.48 LAP 2.82

RC 79.396 GL 54.94

PLANETOC_NTRIC CONIC

C3 840.703 VHL 28.995

LNO"I A_,4TH LNCH TIM_
67.10 21 34 52

112.90 3 11 11

67.10 21 34 _.

112.90 3 11 11

67.10 21 34 52

112.90 3 11 II

OIST_E 4OI.574

LQ. 314.09 VL 26.931 GAL .95 421. 28.19 H_ 176.80 ,_4, 129.58 ECC
LOP 132.57 VP _.018 GAP -1.14 A2P 131.77 TAL 175.42 TAP 352.22 RCA

GP -61.61 ZAL 88.60 2AP 88.87 ET$ I84.06 Z_4E 60.11ETE 78.58 2AC

.17166 INC61.8057 Vl 29.366

107.33 APO 151.82 V2 35.259

22.60 ETC 303.26 CLP 87.63

OLA 35.81 RAL 240.83 RAO 6572.8 MEL 31.016 PTH 3.47 VHP 38,720 DPA -43.94 RAP 64.35

L-I TINE INJ LAT INJ L.CNG INJ RT AS_ INJ A214TH INJ TIME PC) CST TIN INJ 2 LAT

4722.49 -.11 211.26 1_O.?0 54.19 22 53 35 4122.5 -4,78

3870.28 -.09 132.32 1_O,68 54.19 4 12 22 30?0.3 -4.76

4722.49 -.11 211.26 1_0.70 54.19 22 53 35 4122.5 -4,78

3670.28 -.09 132.32 1_0.68 54.19 4 12 22 ](370.3 -4.76

4722.49 -.11 211.26 1_0.70 54.19 22 53 35 4122.5 -4.78
3670.28 -.09 132.32 I_O.68 54.19 4 12 22 ]1070.3 -4.76

DIFFERENTIAL CCRR_CTIONS

TOE-4.7427 TRA -.9000 T:: -.0869 BAU 3.0217

RO-10.6294 RR-10.4448 R l ) -.2544 FAU-.05184

FOE 2.0892 FRA 2.1661 FC3 .0534 8SP 1.1219

_0E11.6394 8RA10.4835 BC3 .2688 FSP -19EI

NI0-COUR$E EX[CUTION ACCURACY

SGT 1086.5 SGR 3614.6 $63 63.8

RRT .8327 RRF -._96 RTF -.8213

SG6 3774.4 R'Z3 -.0601 RI3 -.9980

•%1 3729.1 562 583.2 THA 75.59

ECC14.8358

INJ 2 LONG

205.18

126,23

205.18

126.23

205.18

126.23

OI_IT 0ETERNINATION ACCURACY

ST 939.6 SR 2235.3 SS 1479.6

CRT .9615 ER$ .9998 CST .9565

LSA 2829.5 NSA 250.3 SSA 1.2

EL1 2413.0 EL2 239.3 ALF 67.76
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH OAT[ AUG 7 1970 FLIGHT TIN[ 150.00 ARRIVAL GATE JAN 4 1971

HELIO([NTRIC CONIC

RL 151.72 LAL .00

RP 107.48 LAP 2.92

RC 81.621GL -56.00

PLAN[TOCENTRIC CONIC

C3 780.470 VHL 27.937

LNC..14 ATNTH LNCH TIN[

26.54 3 35 39

J53.46 13 47 29

26.54 3 35 39

153.46 13 47 79

26.54 3 35 39

153.46 13 47 29

DIFFERENTIAL CORRECTIONS

TOE 6.6931 TRA 1.8552 TC3 -.1257 6AU 2.9526

R0-15.1125 RRA-I.5931RC3 .2535 FAU-.O4785

FOE-3.4371 FRA -.3826 FC3 .0531BSP 12471

BOE16.5283 6RA 2.4453 BC3 .2830 FSP -218

01STANCE 411.747

LOL 314.09 VL 26.934 GAL .29 AZL 149.31HCA 183.40 SNA

LOP 135.82 VP _8.020 GAP .29 AZP 30.74 TAL 178.59 TAP

GP 65.16 ZAL 89.18 7AP 90.28 ETS 185.96 ZAE 68.33 ETE

I29.60 ECC .17075 INC59.3073 Vl 29.366
1.99 RCA 107.47 APO 151.73 V2 35.258

287.96 ZAC 144.98 ETC 292.65 CLP 90.67

CLA -66.84 RAL 185.31 RAO 6572.8 VEL 30.029 PTH 3.45 VHP 35.349 CPA 69.40 RAP 345.65 ECCJ3.BA46

L-I TIRE INJ LAT INJ LCNG INJ RT ASC INJ A2'NTH INJ Tile[ PC) CST TIN INJ 2 LAT INJ 2 LONG

2414.15 .40 75.87 95.12 156.84 4 15 54 1814.1 7.75 73.12

682.43 .4! 289.76 95.15 156.84 13 58 51 82.4 7.76 287.01

2414.15 .40 75.87 95.12 156.84 4 15 54 1814.1 7.75 73.12

682.43 .41 789.76 _)_.15 156.84 13 58 51 82.4 7.76 287.01

2414.15 .40 75.87 95.12 156.84 4 15 54 1814.1 7.75 73.12

C_7.43 .41 789.76 95._5 156.84 13 58 51 87.4 7,76 287.01

NIC-COUR._d[ EXECUTION ACCURACY ORBIT OETEI_INATION ACCURACY

SGT 1820.7 SC_ 3507.6 SG3 68.3 ST 1403.2 SR 3109.7 SS 2160.8

RRT -.9480 RRF .9994 RTF -.9515 CRT -.9918 CRS-I.DO00 CST .9924

SGB 3951.8 R23 -.0538 R13 .9981 LSA 4034.9 HSA 166.5 SSA 2.1

SGI 3917.6 SG2 518.5 THA 116.70 EL1 3407.7 EL2 163.6 ALF 114.17

LAUNCH OATE AUG 7 1970 FLIGPIT TINE 152.00 ARRIVAL DATE JAN 6 1971

HELIOCENTRIC CONIC DISTANCE 417.711

RL 151.72 LAL .(30 LCL 314.09 VL 26.933 GAL .51 AZl,. 171,_ HCA 185.83 5HA 179.60 ECC .17087 INC31.7185 Vl 29.366

RP 107.48 LAP 3.02 LOP 139.08 VP _8.019 GAP .49 AZP 58.91 TAL 177.57 TAP 3.34 RCA 107.46 APO 151.75 v7 35.256

RC 83.861 GL -65.54 GP 83.37 7AL /18.17 ZAP 90.88 ETS 194.73 7A[ 86.17 ETE 794.44 ZAC 161.77 ETC 315.94 CLP 97.60

PLANETOCENTR|C CONIC

C3 235.217 VHt. 13.337 DLA -73.4_ RAL 164.78 RAO 6571.4 VEL 18.887 PTH 3.07 VHP 18.866 DPA 70.17 RAP 290.89 ECC 4.8711
LNCH A_qTH LNCH TIRE LoI TIRE INJ LAT INJ _ INJ RT ASC INJ A_ATH INJ TIRE PO CST TIM INJ 2 LAT INJ 7 LONG

18.85 I 35 18 2371.57 7.81 78.73 71.94 163.32 2 34 0 1771.6 15.46 76.27

161.15 17 40 3 5836.70 7.81 761.94 71.96 163.37 14 17 20 5736.7 13.47 259.98

18.85 I 55 18 7371.37 7.81 78.73 71.94 163.32 7 34 O 1721.6 15.46 76.27

161.15 17 40 3 5836.70 7.81 761,94 71.96 163.37 14 17 70 5736.7 15.47 259.98

18.85 I 55 18 2321.57 7.81 78.73 71.94 163.32 2 3A O 1721.6 15.46 76.27

161.15 12 40 3 5836.70 7.81 261.94 71.96 163.37 14 17 20 5236.7 15.47 259.98

DIFFERENTIAL CC_I[CTIONS MIO-COURSE EXECUTION ACCURACY C_BIT 0ETERNINATIC_ AC.[_JRAC_

TOE 5.0OO4 TRA 1.4586 TC3 -.0917 BAU .5777 SGT 2690.8 SGR 3446.6 SG3 93.8 ST 1954.5 SR 2791.3 S$ 1433.5

ROE-7.2863 RRA-J.5669 RC3 .1577 FAU-'.00968 RRT -.9682 RRF .9997 RTF -.9899 CRT -.9972 CRS-1.0000 CST .9974

FOE-7.7940 FRA -.5010 FC3 .0356 6SP 13451 _ 4377.6 I;_3 -.0470 R13 .9984 LSA 3694.7 HSA 124.0 SSA 1.8

BOE 8.8371 BRA 7.1407 6C3 .1820 FSP -791 SGI 4360.5 SG2 3Z5.6 THA 127.90 ELl 3405.4 [L? 120.8 ALF 124.97

LAUNCH CAT[ AUG 7 1970 FLIGHT TIN[ 154.00 ARRIVAL CATE JAN 8 1971

HELIOCENTRIC CONIC

RL 151.72 LAL .00

RP 107.49 LAP 3.10

RC 86.111 GL -66.14

PLANETOCENTRIC CONIC

C3 108.358 VHL 10.410

LNOI AZNTH LNCH TIIAE
17.24 1 50 15

162.76 12 41 36

17.24 I 50 |5

162.76 12 41 36

17.Z4 1 50 15
162.76 12 41 36

DIFFERENTIAL CORR1ECTIONS

TOE 4.2099 TRA .|995 TC3 -.0144 8AU .07_

ROE 4.504Z RRA 1.3_4 RC3 .0_04 FAU .00533

FOE-2.3160 FRA -.4685 re3 -.04?6 8_ 14710

BOE 6.1653 _A 1.4106 BC3 .0525 FSP -443

CISTAN(E 473.266

LOt. 314.09 VL 26.933 GAL .63 AZL 110.70 HCA 188.80 5HA 129.59 ECC .I_IIZ 1NC20.7018 vl 29.366

LOP 142.33 VP 38.016 GAP .84 ATP 69.52 TAL 176.94 TAP 5.73 RCA 107.41 APO 151.76 VZ 35.254

GP H6.14 ZAL 86.92 ZAP 92.34 [TS 335.69 ZAE 95.65 [T[ 74.76 ZAC 167.42 ETC 1_2.51 CLP-127.38

CLA -74.8H RAL 163.84 RAG 6570.1 VEL 15.156 PTH 2.77 VHP 12.462 DPA 64.76 RAP 269.00 ECC Z.7833

L-I TI_ INJ LAT INJ LONG INJ RT AS_ INJ A2'MTH INJ TIN[ PC) CST TIM INJ 2 LAT INJ 2 LONG

2189.60 16.73 77.27 69.16 164.19 7 26 45 1589.6 24.42 75.31

5698.12 16.74 Z59.36 69.19 164.19 14 16 34 5098.1 24.A2 257.39

2189.60 16.73 77.27 69.16 164.19 2 76 45 1589.6 24.42 75.31

5698.12 16.74 759.36 69.19 164.19 14 16 34 5098.1 24.42 257.39

2189.60 16.73 77.77 69.16 164.19 2 26 45 1589.6 24.42 75.31

5698.12 16.74 259.36 69.19 164.19 14 16 34 5098.1 24.4Z 257.39

MI0-COURSE EXECUTION ACCURAC_

S(,T 7355.3 Sr_ 3851.8 SG3 139.6

RRT .7696 _ -.9773 RTF -.8850

S_ 4514.8 R23 .0441 R13 -.9983

.%1 4310.1 $62 1344.0 THA 61.82

LAUNCH OATE ALXe 7 1970 FLIGHT TINE 156.00

HELIOCENTRIC CONIC

RL 151.72 LAL .00

RP 107.50 LAP 3.17

RC 88.372 GL -64.28

PLAN[TOC[NTRIC CONIC

C3 64.72_ VHL 8.01A

LNO4 ATMTH LNCH TIME
16.96 Z 72 18

163.04 13 14 46

16.96 2 72 18

163.04 13 14 46

16.96 2 77 18

163.04 13 14 46

ORBIT OETERNIN_TION ACCURAC_

ST 2320.6 SR 7632.0 SS IAO9.Z

CRT .9588 CRS .9933 CST .9849

LSA 3748.2 NSA 499.7 SSA 2.0

ELI 3473.2 EL2 499.5 ALF 48.75

ARRIVAL DATE JAN 10 1971

OISTANCE 429.461

LOL 314.09 VL 26.9_ GAL .74 AZ1.. 105.55 H_A 191.91 SMA 129.56 ECC .17153 INC15.5528 VJ 29.366

LOP 143.58 VP 38.009 GAP 1.77 AZP 74.77 TAL 176.45 TAP 8.36 RCA 107.33 APO 151.78 V2 35.251

GP 79.05 ZAL 85.66 2AP 94.59 ETS 8.91 2AE 102.33 ETE 106.98 ZAC 167,79 ETE 186.70 CLP-II4.91

0LA -75.12 RAL 177.01 RAO 6569.2 VEL 13.623 PTH 2.49 VHP 9.381 0PA 59.60 RAP 257.83

L-I TIRE INJ LAT INJ LONG |NJ RT A_ INJ AZ_ATH INJ .TIRE PC) CST TIM INJ 2 LAT
2072.15 24.48 7_.67 75.0§ 163.61 7 56 50 1472.! 32.13

3579.59 74.48 757.43 75.08 163.61 14 47 46 4979.6 32.14

7072.15 74.48 75.6_ 75.05 163.61 2 36 50 1472.1 32.13

3579.39 74.48 757.43 75.08 163.61 14 47 A6 4979.6 37.14

2072.15 24.48 75.C_ 75.05 163.61 7 56 50 IA72.1 37.13

3379.59 74.48 757.43 75.08 163.61 14 47 46 4979.6 37.14

DIFFERENTIAL CORRECTIONS

TOE -.6844 TRA -.5017 TC3 -.1918 BAU .3013

ROE 5.2312 RRA .7493 RC3 .7939 FAU .01690

F_E-2.8196 FRA -.3_J0 FC3 ".7778 8SP 14343

BOE 3.2758 8RA .9020 BC3 .3309 FSP -636

NI0-CCCME_E EXECUTION ACCURACY

SGT 1511.8 .%R 430_.8 SG3 201.4

RRT -.7507 I_W -._88 R rF .7524

SG6 4566.4 R23 .0560 RI3 -.9973

SGI 4463,4 SG2 9_11.1 THA 105.50

ECC 2.0569

INJ 2 LONG
73.38

255.19

73.38

255.19
73.38

255.19

ORBIT DETERMINATION ACCURAC_

ST 644.3 SR 3792.2 SS 1656.1

CRT -.8564 CRS 1.0000 CST -.8554

LSA 4174.9 M_A 329.9 SSA Z.6

ELI 3832.5 EL2 329.2 ALF 98.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH GATE AUG 7 1970 FLIGHT TIME: 158.00 ARRIVAL GATE JAN l? 1971

HELIO(ENTRIC CONIC CIST4NCE 435.695

RL 151 .72 LAL .00 LOL 314.09 VL 26.921 GAL .84 AZL 1{32.53 H(A 195.(]8 SM4 129.51 ECC .17710 INCIZ.5795 VI 29.366

RP 107.51 LAP 3.24 LC_ 148.83 VP 38.001 GAP 1.61 ATP T7.89 TAL 175.96 TAP 11.04 RC4 I(]7.22 APO 151 .80 V2 35.247

RC 90.641 GL -61.61 CP 72.79 7AL 84.53 ZAP 97.51 £T$ 15.70 ZAE 107.67 ETE 113.95 ZAC 164.75 ETE Z13.69 CLP-116.19

PLANE TCX_ENTR I C CONIC

C3 44.066 VML 6.638 CLA -74.60 RAL 184.60 RAG 6568.7 VEL 12.862 PTH Z.34 VHP 7.646 OPA 54.80 RAP 250.36 ECC 1 .7252

LNCH A)'NTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO CST TIM ZNJ Z LAT INJ 2 LONG

17.56 3 5 45 1977.90 30.46 73.33 83.26 162.0§ ) )8 4) 1377.9 38.03 70.63

162.44 13 55 46 5487.70 _0.46 45fl.74 83.29 162.05 15 27 14 4887.7 )8.04 253.04

17.56 3 5 45 1977.90 _(J.46 73.)) 83.26 J62.05 ) 38 4) 1377.9 3lq.03 70.63

162.44 |5 55 46 5487.70 30.46 255.74 83.29 162.05 15 27 14 4887.7 )8.04 253,04

17.56 ) § 45 1977.90 30.46 7).33 83.26 162.0§ ) )8 43 1577.9 38.03 70.63

162.44 13 55 46 5487.7[3 30.46 255.74 83'.29 I62.05 15 27 14 4887.7 58.04 253.04

CIFFERENTIAL CCRR_CTIONS NI_-COUR,_E EXIECUTION ACCURACY OReIT CETERNINATION ACCURACY

TCE-1.6864 TRA -.4161 TC) -.4451 6AU .4112 SGT 90?2.5 _ 4102.8 SG) 274.7 ST 15l!.l SR 3868.7 $$ 1956.8

ROE 4.4621 RRA .5758 RE5' .5377 FAU .02819 RRT -.g030 RRF -.9983 RTF .9(387 CRT -.9844 CRS I .0000 CST -.9845

FOE-).4166 FRA -.287_ FC5' -.5538 BSP 145|9 _ 4596.5 R23' .0673 RI) -.9962 LSA 4584.4 MSA 251 .7 SSA 3.4

Bog 4.7701 6RA .5606 8C) .6980 FSP -869 SGI 4525.| S_2 B07.5 THA 115.39 EL1 4J45.9 EL2 248.3 ALF 111 .1!

LAUNCH DATE AI,,K, 7 1970 FLIGHT TIME 160.00 ARRIVAL CATE JAN 14 1971

HELIOCENTRIC CONIC

RL 151 .72 LAL .00 LOL 314.09 VL
RP 107.53 LAP 3.29 LOP 152.08 VP

RE 92.917 GL -56.68 GP 67,{37 ZAL

PLANE TOCENTRI C CONIC

C3 33'.Z03' VHL 5.762

LNCPI A_'MTH LN_H TIME
18.86 ) 49 3'2 1903.76 )4.85

161.14 14 3'4 15 5418.93 )4.85

1H.86 3, 49 3'2 1903.76 34.85
161.14 14 34 15 5418.93 3'4.85

18.86 ) 49 3'Z 1903.76 3'4.85

161 .14 14 3'4 15 5418.93 3'4,65

(]IFFERENTIAL CORRECTIONS

TC)E-2.1503' TRA -.2913 TC) -.7601 8AU .4744

ROE 3.7552 RRA .J)Z7 RE) ,7512 FAU .0392'0

FOE-3.8962 FRA -.1279 FC3-1.02_O BSP I4603

80E 4.3273 BRA .3201 BE3' 1.0687 FSP -1112

OISTANC£ 441.93'7

26.912 GAL .95 AtL 100.54 M(A 198.28 SMA 129.45 ECC .17283 INCLO.5405 vl 29.566

3'7.990 GAP 2.01AZP 79.98 TAL 175.44 TAP 13.72 RCA 107.07 APO 151.82 v2 55.24)

62.94 ZAP 100.94 ETS 20.20 ZAE II).J) ETE 119.35 ZAC 160.47 ETC 228.14 CLP-119.14

0LA -73.47 RAL 192,91 _A0 6568.3 VEL 12.433' PTH 2.25 VMP 6._76 0PA 5O.22 RAP 244.70 ECC 1.5464
L-I TIME INJ LAT |NJ _ INJ RT A,_C INJ A)'_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

?0.3'7 90.97 159.71 4 21 16 13{33.8 42.)0 67.05

254.09 91.00 " 159.71 16 4 34 4818.9 42.)0 250,77

70.37 90.97 159.71 4 21 16 1503._ 4Z.)O 67.D5

254.09 91.00 159.71 16 4 34 4818.9 42.30 250.77

70.)7 90.97 159.7l 4 2J 16 1_W]5.8 42.30 67.05

254.09 91.00 159.7l 16 4 )4 4818.9 42.30 250.77

MI0-COUR_ EXECUTION ACCURACY ORBIT 0ETERt4INATION ACCURACY

SGT 2525.0 SCAR 3'860.9 $_3 )52.0 ST 21_O.0 SR )7)6.6 SS 2202.6

RRT -.9452 _ -.9977 RTF .9498 CRT -.9945 CRS I.O000 CST -.9942

S68 4613'.3 _3 .0763 R13 -.9950 LSA 4_41.5 MSA 205.7 SSA 4.3

SGI 4560.1 $62 698.2 THA !_2.58 ELI 4311 .6 EL2 195.8 ALF 119.96

LAUNCH GATE AUG 7 1970 FLIGHT TIME 162.{]0 ARRIVAL GATE JAN 16 1971

HELIOCENTRIC CONIC CISTANCE 448.174

RL 151 .72 LAL .00 LOI- 514.g9 VL 26.9(]! GAL I.O7 AZL 99.15 M_CA 201.49 SMA 129.57 ECC .17572 INC 9.1280 Vl 29.566

RP 107.54 LAP ).55 LOP 25_.55 VP 57.978 G4P 2.40 AZP 81.50 TAL 174.89 TAP 16.58 RCA 106.90 APO I)I.B5 V2 )5.238

RC 95.197 GL -_5.69 CP 61.75 ZAL BI.49 ZAP 104.7.) ETS 2).65 ZAE 115.86 ETE 124.51 7AC 155.89 ETC 256.45 CLP-122.46

PLANE TOCENTRIC CONIC

C5 26.684 VHL 5.166 CLA -7].95 RAL 201.98 RAG 65r_.i './EL 12.168 PTH 2.18 VHP 5.884 CPA 45.H2 RAP 240.19 ECC 1.459!

LNCH A_MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

20.63 4 29 25 1844.98 )7.96 66.88 97.23 156.85 5 0 1O 1245._ 45.23 62._4

159.37 15 6 45 5368.23 )7.96 252.41 97.24 156.83 16 56 13 4768,2 45.24 248.36

20.65 4 29 25 1844.98 37.96 66.88 97.2) 156.83 5 0 10 1245.0 45.25 62.84

159.57 15 6 45 5368.23 )7.96 252.41 97.24 156.83 16 36 13 4768.2 45.24 248.36

Z_.63 4 29 25 1844.98 37.96 66.88 97.2) 156.83 5 0 I0 1245.0 45.23 62.84

159.57 15 6 45 5368.23 37.96 252.41 97.24 156.83 |6 36 15 4768.2 45.24 248.36

CIFFERENTIAL CORRECTIONS HI0-COUR,,E EXECUTION ACCURACY L"_?_IT OETERMINATION ACCURACY

TCE-2.3812 TRA -.1594 TC)-I.1225 BAU .5169 S_T 2940.2 S.f,R 5582.1 S.G) 426.! ST 2646.9 SR 3452.8 SS 2558.5

ROE 3.1126 RRA -.0345 RC3 .9164 FAU .04937 RRT -.963'4 RRF -.9970 RTF .9671 CRT -.9972 CRS 1.0000 CST -.9967

F02-4.1816 FRA .0723 FC3-1.64118 BSP 14709 S_B 463'4.2 R_3 .0837 RI) -.9938 LSA 4945,7 MSA 173,3 SSA 5.5

BOE 3.9190 BRA .16)1 8c) 1.4489 FSP -I349 ,$61 4595°2 $62 615.1 THA J29.17 EL1 4347.7 EL2 158.6 ALF 127.45

LAUNCH 0ATE AUG 7 1970 FLIGHT TIME 164.00 ARRIVAL CA TE JAN 18 1971

HELIOCENTRIC CONIC

RL 151.72 LAL .00 LOL 314.09 VL

RP ID7.56 LAP 5.36 LOP 158.58 vP

RC 97.481 GL -52.73 GP 56.74 ZAL

PLANE TOCENTRIC CONIC

C3 2_.477 VML 4.74!

LN_ AIMTH LN_H TIME

22.71 5 4 _5

157.Z9 15 33 lO

22.7! 5 4 36

157.29 15 33 1O

ZZ.7_ 5 4

157.29 15 3'3 I0

OIFFERENTIAL CORRECTIONS

TOE-2.4750 TRA -.0242 7C3'-1.5|23 BAU .5486

ROE 2.5521 RRA -.1500 RE5' 1.0227 FAU .05798

FOE-4.2655 FRA .2991 FC3'-2.233'4 BSP 14_02

BOE 3.555J BRA .1590 BCS' 1.8257 FSP -1556

DISTANCE 454.3'98

26.888 GAL 1.90 AZL 9_.07 H_A 904.70 SMA |29.2H ECC .17477 INC 8.0684 vl 29.366

37.963' GAP 2._0 A)'P 82.66 TAL |74.30 TAP |9.0_ RCA I06.69 APO 151.88 V2 35.232

79.96 ZAP I(_.72 ET$ 26.)5 ZAE li8.92 ETE |29.12 ZAC 151.56 ETC 241.66 CLP-125.83

0LA -70.13' RAL 909.70 RAO 6567.9 V_L II.994 PTH 2.14 VHP 5.428 CPA 41.58 RAP 2)6.55 ECC 1.3699
L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A)'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1797.60 40.06 63'.03' 102.O0 153.64 5 34 34 1197,6 47.12 58,23

53'31.3'4 40.07 250.72 102.02 153._3 17 2 l 47)1.3 47.12 245.92

1797.60 40.06 63'.03' 102.00 153.64 5 34 34 1197.6 47.12 58.25

53)1.3'4 40.07 250.72 102.02 J55.63 17 2 l 47)1.3 47.12 245,9_
1797.60 40.06 63.03' I02.00 I53.64 5 3'4 34 1197.6 47.12 58.23

53'3'1.34 40.07 250.72 I02.0Z 153.63 17 2 1 4731,3 47.12 _45.92

MIO-(_SE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S(;T 3'3'18.2 _ 3'276.8 SG5' 490.2 ST 2991.6 SR 3088.5 5$ 2422.4

RRT -.972! RRF -.9962 RTF .9755 CRT -.9982 CRS .9999 CST -.9975

SG8 4663'.5 R'Z5' .0892 R|3 -.9926 LSA 4932.8 MSA 154.) 554 6.6

•5(,I 4630.9 S(,2 550.5 THAI 35.37 ELI 4297.9 EL_ | 30.3 ALF 134.08

886



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUI_H 0ATE AUG 7 1970 FLI_T TINE 166.00 ARRIVAL DATE JAN 20 IgT1

HELIOCENTRIC CONIC

RL 151.72 LAL, .(X)

RP 107.58 LAP 5.38

RC 99.767 GL -49.84

PLANETO([NTRI( CONIC

C3 19.625 VNL 4.430

LNCH ATNTH LNCH TINE

24.97 5 35 42

155.03 15 54 28

24.97 5 35 42

155.O5 15 54 Z8

24.97 5 55 42

155.05 15 54 28

OIFF[RENT|AL CORreCTIONS

TOE-2.4883 TRA .1124

ROE 2.0854 RRA -.2291

FOE-4.1855 FR_ .5372

BOE 3.2466 BRA .2552

LOt. 314.09 VL

LOP 161.83 VP

GP 52.09 7AL

0I $TAIKIE 460.607

Z6.673 GAL 1.35 AZt. 97.24 H_4 2137.93 SMA

37.947 GAP 3.19 ATP 83.60 TAL 173.67 TAP

76.3811 ZAP 112.79 (76 ZB.45 7NE 121.33 (TE

129.18 ECC .17598 INC 7.2400 Vl 29.366

21.59 RCA 106.45 APO 151.92 V2 35.226

133.78 ZAC 147.04 ETC 245.15 CLP-129.09

OLA -68.18 RAL 216.27 RAO 6367.8 N[L 11.B75 PTN 2.11 VHP

L-| TIME |NJ LAT INJ L_NG INJ RT AS( |NJ 4ZNTH INJ TIN(

1738.61 41.38 59.01 105.6J l_0.3J 6 5 I

5305.19 41.38 249.09 105.63 150.31 17 22 53

1758.61 41.38 59.01 iO5.61 150.31 6 5 I
5505.19 41.3_ 249.09 105,63 150.31 17 22 53

1758.61 41.3_ 59.01 105.61 150.31 6 5 I

5305.19 41.3_ 249.09 105.63 150.31 17 22 53
HIC-COURS{ EXECUTION ACCURACY

TC3-1.9165 6AU .5766 S_T 3659.7 S_ 2969.5 $63 541.1

R¢3 1.0755 FAU .064B2 RRT -.9763 _ -.99Sl R1T .9798
FC3-2.8594 BSP 14965 5_ 4712.9 RZ3 .0931 R13 -.9915

BC] 2.1977 FSP -1728 P_I 4686.1 _ _02.0 THA 14I .0B

5.130 OPA 37.52 RAP 235.6{} ECC !.3230

I30 CST TIN INJ 2 LAT INJ 2 LONG

1138.6 48.18 53.49

4705.2 48.19 243.58

1158.6 48.18 53.49

4705.2 48.}9 245.58

1138.6 48.18 53.49

4705.2 48.19 243.58

CRGIT OETERt41NATION ACCURACY

ST 3220.8 SR 2707.9 SS 2412.3

CRT -.9986 CRS .9999 CST -.9978

LSA 4848.2 NSA 143.7 SSA 7.7

ELI 4206.5 EL2 108.3 ALF 139.95

LAUNCH OATE AUG 7 1970 FLI(,HT TIN[ 168.00 ARRIVAL OATE JAN 22 1971

HELI(XENTRIC CONIC

RL 151.72 LAL .00 LOL 314.09 VL
RP 107.60 LAP 3.39 LOP 165.01VP

RE 102.053 GL -47.03 GP 47.79.2AL

PLAN[TOCENTRIC CONIC

C3 J7.629 VHL 4.199
LNO4 ATMTH LNCH TINE

27.33 6 5 33

152.67 16 II 47

27.33 6 3 33

152.67 16 IJ 47

27.33 6 3 33

152.67 J6 JJ 47

OIFFER(NT|AL CCRR1ECT|ONS

TDE-Z.4515 TEA .2318 TC3-2.3167 BJ_l .6023

ROE 1.7039 RRA -.E819 RC3 1.0789 FAU ,06957

F02-3.9780 FRA .7725 FC3-3.4167 BSP 15168

BOE 2.9855 8RA .3760 BC3 2.5556 FSP -1853

CISTAN{E 466.796

26.857 GAL 1.50 A?I. 96.57 I'D 211.15 _A 1_.07 ECC .17734 IN(: 6.5709 VI 29.566

37._'Z9 GAP 3.57 ATP 114.37 T_M. 172.99 TAP 24.14 RCA 106.18 APO 151.96 v2 35.218

76.69 ZAP 116.83 ET$ _.06 ZAIE 123.22 ETE 138.24 24C 143.02 ETC 247.61 CLP-132.21

0LA -66.16 RAL LP_1.93 RAO 6567.7 V_L Jl.Tg0 PTH 2.08 vpiP 4.942 OP4 33.67 RAP 231.26 ECC 1.2901
L-I TIN[ INJ I.AT INJ _ |NJ lit A_I_ |NJ AZNTH |NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1725.92 42.08 54.96 II:M.4I 147.00 6 32 19 1125.9 48.61 48.79

5287.52 42,09 247.62 |015.4l 147.00 17 39 54 4687.5 48.62 241.45

1725.92 42.08 54.96 1_.41 147.00 6 32 19 1125.9 48.61 48.79

5287.52 42.09 247.62 108.42 147.00 17 39 54 4687.3 48.62 241.45

1725.92 42.08 54.96 l_.41 147.00 6 32 19 1125.9 48.61 48.79

5287.52 42.09 247.6,?, 10_.42 147.00 17 39 54 4687.5 48.62 241 .4fl
N|D-CQ_S(EXECUTI(_I ACCURACY CR_IT 0£TERNINATION ACCURACY

SGT _2._ SGR _6_.8 _G3 576.4 ST 3355.6 SR 2342.8 SS 2342.4

RRT -.9781RRF -.9937 RTF .9821 CRT -.9989 CRS .9998 CST -.9978
SG_ 4778.3 R_3 .0946 213 -.9904 LS4 4713.4 NSA 138.0 SSA 8.8

S@I 4755.8 S_2 463.4 THA 146.24 ELI 4091,6 EL2 89.3 ALF 145.09

LAUNCH OAT( AUG 7 1970 FLIGHT TIN[ 170.1_} ARRIVAL DATE JAN 24 1971

HELIO(ENTRIC CONIC 0ISTANCE 472.970

RL 151.72 LAL .00 LOL 314.09 VL 26.839 GAL 1.67 ATL 96.02 HCA 214.38 SNA 128.95 ECC .17886 INC 6.0162 Vl 29.366

RP 107.63 LAP 3.39 LOP 168.32 VP 37.909 G4P 3.96 ATP 85.03 TAL 172.28 TAP 26.66 RCA 105.89 APO 152.02 V2 55.211

RC 104.339 GL -44.11_ GP 43.85 7AL 74.96 24P 1_.75 ETS 31.29 ZAE 124.57 ETE 142.43 ZAC 139.33 ETC 249.41CLP-135.16

PLAMETO{ENTRIC CONIC

C3 16.2107 VHL 4.026 0LA -64.10 RAL 226.90 RA0 6567.6 VEL 11.730 PTH _.07 VHP 4.836 0PA 30.04 RAP 229.44 ECC 1.2667

LNO4 A2_ITH LN_H TIN[ L-I TINE INJ LAT INJ _ INJ RT AS_ |NJ A_ATH INJ TINE PO CST TIN INJ 2 LAT |NJ 2 LONG

29.75 6 28 55 1697.98 42._0 50.98 110.67 143.81 6 57 13 1098.0 48.55 44.26

150.25 16 26 2 5276.78 42.31 246.35 110.68 143.80 17 53 59 4676.8 48.55 239.64

29.75 6 28 55 1697.98 42._0 50.9_ 110.67 143.81 6 57 13 1098.0 48.55 44.26

150.25 16 26 2 5276.78 42.31 246.35 110.68 143.80 |7 53 59 4676.8 48.55 239.64

29.75 6 28 5_ 1697.98 42.30 _O.9_ 110.67 143.81 6 57 13 1098.0 48.55 44.26

150.25 16 26 2 5276.78 42.31 246.35 II0.M 143.80 17 53 59 4676.8 48.55 239.64

DIFFERENTIAL CC_R[CTIONS MIO-OOURS_ EXECUTION ACCUR4CY ORBIT OETI[RNINATION ACCURACY

T02-2.3825 TRA .3976 TC3-2.6932 BAU .6254 S_T 4228.Z SGR 2391.9 SG3 596.7 ST 3413.5 SR 2010.5 SS 2227.0
ROE 1.3955 RRA -.3188 RC3 1.0374 FAU .07_01 RRT -.9780 RRF -._17 RTF .9831 CRT -.9991 CR8 .9996 CST -.9975

F02-3.6803 FRA 1.0026 FC3-3.8466 65P 15324 _ 4857.8 R_ .O955 R13 -.9891 LSA 4542.6 NSA 137.2 $SA 9.8

BOE 2.7611BRA .5096 BC3 2.8861FSP -1919 561 4838.3 S_ 435.7 THA 150.79 ELI 3960.9. EL2 72.8 ALF 149.51

LAUNCM DATE AUG 7 197[] FLIGHT TIN[ 172.00 ARRIVAL DATE JAN 26 1971

HELIOCENTR|C CONIC 0I_TANI(_ 419.121

RL 151.72 LAL .00 LOL 314.09 VL _.B_ GAL 1.85 A2'L 95.55 _ 217.60 _44 128.83 ECC .18053 IN( 5.5461 Vl 29.366
V2 35.202

CLP-157.93
RP 107.65 LAP 3.38 LCP 171.36 VP 37.888 GAP 4.M AlP 85._0 TkL 171.53 TAP 29.13 RC_ 105.37 APO 152.08

RC 106.624 GL -41.65 GP 40.27 ZAL 73.16 2AP 124.50 (T$ 3_.23 Z_E 125.49 ETE 146.31 ZAC !35.99 ETC 25{3.76

PLANETC_ENTRIC CONIC

C3 15.194 VHL 3.898 0LA -62.03 RAL 231.33 RN) 6567.6 V_L II.687PTH 2.06 VHP 4.792 OPA 26.64 RAP 228.07 ECC 1.2501

LNCH AZHTH LNCH Title L-I TINE INJ LAT INJ _ |NJ RT AS( INJ A2MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
32.19 6 52 23 i673.70 42.13 47.14 |1_.61 140.78 7 20 17 !073.7 48.09 39.98

147.81 16 37 54 3271.85 42.14 245.34 112.63 |40.77 18 5 46 4671.8 46.10 238.19

32.19 6 52 23 1673.?U 42.13 47.14 112.61 140.78 7 ZO 17 1073.7 48.09 39.98

147.81 16 37 54 5271.83 42.14 245.34 112.63 140.77 18 5 46 4671.8 48.10 238.19

32.19 6 52 23 1673.70 42.13 47.14 112.61 140.78 7 _0 17 1073.7 48.09 39.98

147.81 16 37 5_ 5271.85 42.14 245.34 112.63 140.77 18 5 46 4671.8 48.10 2_.19
OIFFERI[NTIAL CORR[CT|ONS NIO-C_UR_I_ (_OJTICN ACCURACY ORBIT DETERMINAT|ON ACCURACY

T02-2.2979 TRA .5438 TC3-3.0481BAU .6500 SAT 4467.6 S(,R 21_o8 SG3 604.1 ST 3416.9 SR 1724.5 $$ 2087.5

ROE _,1528 RRA -.3391RC3 .9748 FAU .07_O1 RRT -._7?1RRF -.M_ R1T" ,9837 CRT -.9993 CRS .9992 CST -.997!

FOE-3.3421 FRA I .2040 FC3-4.1603 B$P 156_6 SGB 4_5_.6 RZ3 .09_ 213 -.9882 L,T,_ 4357.4 NSA 137.9 $SA 10.8

BO( 2.5708 BRA .6408 BC3 3.2001 FSP -1960 $61 49_6.5 ,%Z 412.1 THA 154.73 ELI 3827.0 EL2 56.3 ALF 153.23
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5 1970)

LAUNCH DATE AUG 7 1910 FLIGHT T4ME 174.00 ARRIVAL OAT[ JAN 28 1971

H[LIOCENTR]C O_NIC OJSTAN([ 48S.151

151.7Z LAL .(X) LQ. 314.0g VL 16._ GAI,. Z.OS 42_. 95.14 _ Z_.83 _ |28.69 IrCC .18237 ZN( 5.1404 Vl Z9.366

RP IO7.68 LAP _J._ I._P 174.80 VP )7.865 GAP 4.72 _21_ iNS.I! TAL 170.74 TAP $1.97 RCA 105.22 APO 152.16 V2 35.193
I_ IO8.906 GL -H.09 6P )7.03 2AL 7J._0 2AP 116.04 IrT$ 31,93 2_E 126.05 [T[ 149.83 Z4C 133.00"ETC 251.81 CLP-140.53

PLANE T(XENTR|C CONIC

¢3 14.483 VI_ 3.B06 OLA -$9.97 RAL 235.34 RAD 6567.6 VEL 11.656 PTH 2.05 VNP 4.794 0PA 23.48 RAP 227.11 ECC 1.2384
LNO4 42_ITH LKH TIN| L-J TIME |NJ t-AT IN| _ |NJ RT ASC ZNJ A2/4TH IN| TIN| PO CST_T|N |NJ 2 taT |NJ 2 LONG

34.64 ? 14 Zll 1652.|7 4|.65 43,46 114._1 |37.95 ? 42 0 J052,2 47.34 35.97

145.$6 16 47 50 5272.01 41.67 244,_ 114.40 J37.94 18 15 42 4672.0 47.35 237.13
34.64 ? 14 28 1652.17 41.65 43.46 114._M! 1_}7.!)5 7 42 0 1052.2 47.34 35.97

149.36 16 4?50 5272.0J 41.67 _44o_1_ 1J4,40 J57,94 18 15 42 4672.0 47.35 237.13

34.64 7 ]4 _ ]652.|7 4|.65 43.46 |J4,_MI f3?,t)S 7 42 0 1052.2 47.34 35.97

145.36 |6 47 50 5272.01 41,67 244,f_ 114.40 137.94 18 IS 42 4672.0 47.35 237.13

OIFFER(NTIAL CO_W(CTIOCq, NI0-O_Jl_J( F)ECUTION ACCURACY OROIT OETI[RN|NAT/ON ACCURACY

TOE-|.|O|6 TRA .6947 TC3o3.3645 llAU .6741 $GT 4fdlJ.O _ 1915.3 SG$ (_O.8 57 3374.2 SR |46J.3 $S 1931.4
RO( .9612 _ -.3505 i_3 .8936 FAU .0_$1 RRT -.9751 _ -.MU RW _M40 CRT o,9_J6 CRS .9984 CST -.9965

FOE-Z._I36 FeA 1.30_1 FC3-4._1342 BSP 15939 9(8 5057.7 RL_ .(_77 R|3 -.9e72 LSA 4158.| Mi_ |41 .O SSA |1 .T

B0[-2.4022 MA .7781 (1(13 3.48|2 FSP -|g64 SGI 504_.Z _ _1,6 THA 1_t.J| ELl 3684.8 El.2 40.2 ALF |56.30

LA_IO.I DATE AUG 7 |9"/0 FLZ_IT T|NE 176._0 ARRIVAL 0ATF" JAN _ 1971

H(L|OC[NTRZC C_IZC D|STANC[ 4_1,5_

_L 13|.72 LAt- .00 t-Q. 314,09 1/I. 26./_1 GAt- _.Z_ AZt- _I4.M _ L_24.06 _lA l_8.$5 rCC .18438 |NC 4.7845 VI 29.366

RP |07.71 LAP 3.3_ _ 178.04 VP 117.84| GAP S.J| A21P M._6 TN. 169.9J TAP 33.97 RCA 104.85 APO J52.25 V2 35._84

I_ 111.186 GI. -3_,10 152.98 ZAC 1_O.55 [TC 252.64 CLP-142.97GP 34.1_ ZA4. _.40 ZAP 13|.37 ET$ 33.48 Z_l[: |_.34 (T(

PLAN(T(X;ENTR| C C(_I|C
C3 |4.00_ we. 3.743
LN04 AZI4TH LNCH T|I_

37.10 7 35 1'7

142.90 16 _ 9

37.10 7 35 Z7

142.90 16 56 9

31.10 7 35 27

142.g0 16 56 9

O ZlrF[R(NTIAL C..¢IE_[C 1"_O_!,

TOE-2.1]M mA .S_5 T¢3-3.69|3 B_ .70_7

RO_ .8211 RRA -.3463 1_3 .8_4 F_J .0_

F0(-2.6669 FRA |.4979 FC3-4.4916 _ 16781

8O[ 2.2"/'05 MA .ll_ 6C3 3.7840 F_ -_0_|

OI.A -57.W'g RAt- 23_.01 240 6_7.6 V[t. 11.636 PTN Z.04 VHP
L-I 71NE IN| t-AT |NJ _ IN| RT A$¢ IN| AZNTN IN| TINE

16_.80 40.94 39._ff 116.07 135.34 8 2 40

_P_78._! 40._ 244.21 116.09 13§.33 18 24 5
14_.BD 40,94 _,97 116.07 135,34 8 2 40

5_76.M 40.99 244.21 116.0_ 135.33 |8 24 5

16_Z.80 40.94 _J,97 116,0? 135.34 6 Z 40

5276.68 40.95 244,Z| 116.09 I_5._3 18 2ii 5

NI0-C.CURSE [)E:O_TICN ACCURACY

SGT 4_15.5 _!_ I/T1.7 SG3 589.9

I_T -.97_10 _ -._t4 RTF .985l
S_ 5leO.O RZ3 .074_ RI3 -.ge72

SG| 51_,3 SGZ 375.8 1HA 1_0:97

4.834 OPA 20.56 RAP 226.50 [CO 1.2_06

PO CST TIN IN| 2 LAT IN| 2 LCNG

1032.8 46.35 32.24
4676.7 46.36 236.47

1032 .B 46.35 32.24
4676,7 46.36 Z_6.47

1032.6 46.35 32.24
4676.7 46.36 236.47

ORBIT DETERNIN_TION ACCURACY

ST 33_(3.1 ,SR |292.2 SS 1759.3
CRT -.999_ ¢25 .9973 CST -:9960

LS& 3984.3 NSA 140.4 SS4 12.5

EL| 3562.t El.2 22,8 ALl r 158.74

LAUNCH 047( AUG 7 1970 FLIGHT T|NE 178.00 ARRIVAL O4TE FEB l 1971

HELIOCENTR|C CONIC DISTANCE 497.443

eL 151 .72 LAI. .00 hOI. 314.09 VL 26.756 GAL 2.46 AZt- 94.47 NCJ_ 227.26 SMA 126.40 ECC .18656 |NC 4.4680 Vl 29.366

RP 107.74 LAP 3.28 LCP 181.25 VP 37.816 GAP 5.49-AZP 66.97 TAt- 169.05 TAP 36.33 RCA 104.44 APO 152.35 V2 35.174

RC 113.462 Gi, -_kl.ZO GP 31."52 ZAI. 67.45 ZAP 134.47 rT$ 33,91 7/_[ 126,41 (TE 155.77 7AC 128.01 ETC 253.32 CLP-145.26

PLANIE TOCENTR| C CONIC

C3 13.728 VNL 3.?05 OL4 -55.90 RAL 242.4_:RA0 6567,5 VEL 11.624 PTH 2.04 VHP 4.903 0P/_ 17.85 RAP 226.21 ECC 1.2259
LNC/4 A_t4TH iNCH TIN[ L_-I TIN[ IN| 1_47

3g.56 7 55 39 1615.Ot 40.02

140.44 17 3 ? 5_5.53 40.03

39.56 7 55 3g 1615.06 40.02

140.44 17 3 ? 52S5.53 40.03

39.56 7 55 39 |615.06 40.0Z

140.44 17 3 7 5285.53 40.03

O|FF£R[NT|AL CCRR1E¢T | Cl_i_

TOl[-1.9939 TRA 1.0055 1C3-3.876J _J .'_

RO£ .6959 RRA -.3545 RC3 .7177 FAU ,0(_18_
F0i[-2,2953 FRA 1._5_ FC3-4.3397 I_P |67_0

_0£ 2.1I_ I_A 1.0671 BC3 3.94_3 FSP -1917

|NJ _ |NJ RT A$_ IN| AZl4TH |NJ TIME PO {::ST T|N |NJ 2 LAT |NJ 2 LOMG

_,67 117.76 132.94 6 22 35 1015.1 45.19 28.71

_44.11 117,77 132.93 18 3| 13 4685.5 45.20 236.21

M.67 |17.76 132,94 8 _ 35 1015.1 45.19 28.77

244.11 |17.77 132.93 18 31 13 4685.5 45.20 236.21
3_.67 117,76 13_.94 8 22 35 |015.1 45.19 28.77

244,11 117,77 132.93 ]B 31 13 4683.5 45.20 236.21

NI0-_CUTION ACCURACY O_BIT OETERNINATZON ACCURACY

dIGT _348.1_ dk_ 154_.3 SG3 571.8 ST 3198.0 SR 1|15.5 S$ 1612.3

RRT -°_l_?B _ -.9736 RTF ,_39 CRT -.9999 CRS .9947 CST -.9945

SGB 5RIJ0.3 _ .0719 RI3 -.9657 LS_ 3748.0 NS4 152.0 SS_ 13.3

SGI 5_7.1 _ 3?3.8 TIM J63.38 EL| 3387.0 El._ 13.6 ALF 160.77

LAUNO4 OAT[ AUG 7 19?1_ FLIGHT TINE 180.00

H[t.ZOCENTRIC ¢.X_11¢ 0|STANCE _03°_O4

NL 151 .72 LAL .00t-OL 314.09 Vt- _6.732 GAt. _._ ATI. g4.18 _ Z30.51 S_

RP 107.77 LAP 3,23 t-CP 184.52 VP 37.TgO'GAP 5.87 A2P 87.34 TAt- 168,16 "TAP

RC 115.736 GI. -31.87 GP 29.19 ZAL 65.48 ZAP |37,3_ (TS _4.27 ZA( 1_.33 [T(
PLANE T(_k'NTRZ C CON|¢

C3 13.611 _ 3.M9 Ol.t -53.91 RAt. 245.59 RAID 6_67.5 VEt. 11.619 PTH 2.04 VHP

LNCH AZ147H LN_ T|NE L-I TIME IN| I_T IN| _ IN| RT A_ IN| AZNTH IN| TIN|
"42.00 8 |5 14 1551_,S4 3_.95 33.34 119.4? 1_10.76 6 41 52

t38.00 17 6 52 5_._ M.9_ 244.!1_ J19.48 130.74 18 37 10

42.00 8 15 14 15g_.34 30,95 33.34 119.47 1_0.76 8 41 52

138.00 17 8 52 _.29 _,96 _44._ 119.48 1_0.74 18 _7 |0

42._ $ J5 14 |59_.54 3_,9_ 33,54 |1_47 |_.76 8 4| 52

138.00 17 8 52 5_,L_ _.H 244._ 119,48 130.74 IS 37 10

O|IrFI[_ICNT|AL C(:_/q[CTICNS N|O-OOURS_ _|_N ACCURACY

T0(-1.8829 TRA |.1_69 T¢3-4,O_3_ BAU ,7438 S_T 5_,_ _ 1401 ol SG3 5_O,_
RO_ .6034 RRA -.3546 R¢3 ._7 FAIJ .06544 RRT -.96|8 RRF -.9683 RTF .9_3_

FO(-1.9715 FRA I.?C_J_ FC3-4.1623 _SP 1"/_08 _ 53_7.6 I_ .0_117 R|3 -.9846

_OE 1.9772 BRA |._'29_ _1_3 4._75 FSP -1845 _k_l 5374.8 _2 371.4 THA 165.41

ARRIVAL 0ATE FEB 3 1971

l_.24 [CC .16891 |NC 4,1830 Vl 29.366

38.67 I_CA 104.02 APO |52.4? V2 35.164

I_8.LP_ ZAC 125.95 ETC 253.90 CLP-147.42

4._J7 DPA |5.34 RAP 226.19 |CO |.2240

PO C$T T|N |NJ 2 LAT ZNJ 2 LONG
998.5 43.88 25.55

4698.3 43.89 236.33

_8.5 43.88 25.55

4698.3 43,89 236.33

998.5 43.66 25.55

4698.3 43.89 236.33

OR1B|T O(TERNINATION ACCURACY

ST 3070.1SR 978.2 SS |454.0

CRT -.9997 CRS .9gO4 CST -.9927

kSA 3_31.3 NSA 162.4 SS_ 14.0

ELl 3222.1 EL2 -21.4 ALF 162.33
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197Op

LAUN(H DATE AUG 7 1970

H1ELIOCENTRI C CCl,,II C

RL 151.72 LAL .00

RP 107.80 LAP 3.16

RC 118.005 6L -29.62

PLANE TOCENTRIC CCNIC

C3 13.638 Vt.iL 3.693

LNO, ATNTH LNCH TI_
44.44 8 34

135.56 17 13 27

44.44 8 34 20

135.56 17 13 27

44.44 6 34 20

139.56 17 13 27

FLIGHT TINE 162.00 ARRIVAL 0ATE FEB 5 1971

DISTANCE SO9.539

LOL 314.09 VL 26.708 GAL 2.98 AZL 93.92 PiCA 233.73 .S_A IZB.OB ECC .19146 INC 3.9234 Vl 29.366

LOP 187.75 VP 37.763 GAP 6.26 AZP 87.68 TAL 167.24 TAP 40.97 RCA 103.56 APO 152.61 V2 35.153

GP 27.11 7AL 63.49 2AP 140.05 [T5 34.61 ZAE 126.14 ETE IEO.36 ZAC 124.16 ETC 254.39 CLP-149.45

OLA -51.95 RAL Z45.56 RAO 6567.5 Vl[L 1|.620 PTH 2.04 VHP 5.112 OPA 13.02 RAP 226.42 ECC I .2244

L-! TIME |NJ LAT INJ _ _NJ RT AS( INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

1§82,87 37,76 30.57 1_1._3 126.77 .9 0 43 982.9 42.48 22.53

5314.84 37.77 R44.86 |21.24 128.76 18 42 2 4714.8 42.49 236.81
1582.87 37.76 30.57 121,23 128.77 9 0 43 982.9 42.48 _.53

5314.84 37.77 244.86 121.24 128.76 18 42 2 4714.8 42.49 236.81

1582.87 37.76 30.57 12|.23 128,77 9 0 43 982.9 42.46 22.53

53|4.84 37.77 244.86 12|.24 12B._ 18 42 2 4714.8 42.49 236.81

DIFF[RENT|AL CORtq[CTION.,q

TOE-1.7710 TRA 1.3611 TC3-4.1998 BAU .7647

_E .5330 RRA -.3523 RC3 .3373 F_J .06196
F1_-1.6611FRA 1.8593 FC3-3.933! BSP 17346

80E 1.8499 (IRA 1.3963 _:3 4,1944 F_IP -1777

NI0-C_URE EXECUTIOi ACCURACY OR81T DETERMINATION ACCURACY

.%T 5343.7 _ 1273.9 .%3 326.6 ST 2932.9 SR 668.8 SS J308.8

RRT -.9545 _ -.9594 RTF .9828 CRT -.9989 CRS .9833 CST -.9905
SC_ 3495,9 RL_ .O565 R13 -.9638 LSA 3322.1XSA 174.3 SSA 14.5

_,1 5481.3 _ 37|.0 "rHA 167.10 ELI 3098.2 EL2 39.7 ALF 163.51

LAUNCH DATE AUG 7 19?0 FLI(+IT TIlE 184.00 AI_IVAL DATE FEB 7 1971

HELI(XENTRIC C(_MIC OISTANC[ 515.548

RL 191.72 LAL .00 L(_L 314.O9 VL L_,_t3 GAL 3.23 AZL 93.(S8 H(,A 2_6.99 SNA

RP 107.64 LAP 3.09 LOP 190.96 VP 37,734 GAP 6.65 AZP 87.99 TAL |66.29 TAP

RC 120.2?1 6L -27.44 GP 23,23 ZN. 61.49 ZAP 142.54 [TS 34,94 ZA[ 123,88 [T[

PLANETOCENTRIC CONIC

C3 13.799 VHL 3.715 DLA o50.OZ RAL 251.36 RAO 6567.5 VEL |1,627 PTH 2,04 VHP
LNCH ATNTH LNCH TIN[ Lo; TZNE ;NJ LAT IN! LCNG ZNJ RT ASC IN! AZMTH

46.87 8 53 5 1567.82 36.47 27.75 123.04 126.97 9 19 13

133.13 17 17 1 5335.0| 36.49 245,70 1Z3.06 126,96 18 45 56

46.87 8 53 S 1967.82 36.47 27.79 123.04 126.97 9 19 13

133.13 17 17 1 9339.O1 36,49 245.7'0 |23.06 |26.96 18 45 56

46.87 8 53 5 1567.82 36.47 27.75 |23.04 126.97 9 19 13

133.13 17 17 1 9335.01 36.49 245.70 11_.06 126.96 18 45 96
DZFF[RENTIAL CCI_q[CTICNS NIO-COUI_iE [X[CUTICN ACCURACY

TDE-I.6594 TRA 1.5313 1C3-4.2310 BjtU .7851 SGT 9472.? SGR 1169.8 .%3 901.8

ROE: .4795 RRA -.3496 R_I .4f_32 F_ .O5834 IIRT -.9456 _ -.9488 RTF .9822

FOE-1.4217 FRA 1.9327 FC3-3.6604 BSP 17695 _ 3596.3 _ .0480 R13 -.9830

eo[ 1.7273 8RA 1.9709 ltC3 4.2560 FS o -1/_5 SGI 6583.9 .%2 372.9 T_ 168.92

127.92 ECC .194213 INC 3.6846 Vl 29.366

43.24 RCA 103.08 APO 152.76 V2 35.141

162.21ZAC 122.60 ETC 294.83 CLP-191.36

5.244 OPA 10.86 RAP226.86 ECC 1.2271

INJ TJNE PO CST TIM INJ 2 LAT ZNJ 2 LONG
967.8 40.99 19.70

4739.0 41.00 237.65

967.8 40.99 19.70

4735.0 41.00 237.65

967.8 40.99 19.70

4735.0 41.00 237.65

ORBIT DETERMINATION ACCURACY
ST 2788,6 SR 761,4 SS 1177.5

CRT -.9967 CRS .9716 CST _.9874

LSA 3120.5 NSA 168.3 SSA 14.9

ELI 2895.4 EL2 61.2 ALF 164.39

LAUNCH O4TE AUG 7 1970

HELIOCENTRIC CONIC

RL 151.72 LAL .DO

RP 107.87 LAP 3.00

RC 122.531GL -25.35

PL4NETOCENTRIC CONIC

C3 14.086 VHL 3.753

LNO4 ATNTH LI_H Tl14[

49.28 9 11M

130.72 17 19 30

49.26 9 i1 38

130.72 17 19 30

49.28 9 |1 38

130.72 17 19 3(3

OIFFERI[NTIAL CORRECTJONS-

T0£-1.5468 TRA 1.7200 TC3-4.2518 BAU .BOll

ROE .4390 RRA -.3473 RC3 .3907 FAU .05497

FOE-l.lgOl FRA 1.993_ FC3-3.3540 BSP 18018

8DE 1.6079 BRA 1.7547 BC3 4,2697 FSP -1628

LAUNC_ DATE AUG 7 197D

H_LIOCENTRIC CONIC

RL 191.72 LkL .O0

RP 107.91 LAP 2.91

RC 124.786 GL -23.34

PLAM[T(_ENTR_C CONIC

C3 14.499 VHt. 3.808

LNO'I AZMTH LNCH TINE
91.69 9 30 0

128.31 17 11 1

51.69 9 30 0

12S.31 17 21 1

51.69 9 30 0

I18.31 17 Zl 1

D|FFEIq[NTZAL CORtq[CTICNS

TOE-1.4339 TRA 1.9170 TC3-4,22_0 BAU .82|B

ROE .4088 RRA -.3457 RC3 .3300 FAU .09083

FOE -.9859 FRA 2.0435 FC3-3.03_0 B_ O 18329

_O£ 1.4911 BRA 1.9479 8C3 4,2398 FSP -1551

FLIGHT TINE 186.00

DISTANCE 921.931

LOL 314.09 VL 26.698 GAL 3,53 AZL 93.46 HCA 240.17 SMA

LOP 194.21 VP 37.705 GAP 7.04 AZP 88.ZB TAL |65.31 TAP

GP 23.59 7AL 99._O 2AP 144.87 [TS 35.30 24[ 129.57 ETE

DLA -48.|4 RAL 254.00 RA06567.6 _I[L 11.639 PTH 2.04 VHP

L-! 1"II4[ ]NJ L_T INJ I.CN6 ]NJ RT ASC INJ A214TH INJ TINE

1953.00 35.12 25.05 124,99 1_5.34 9 37 31

539_.90 35.13 246.86 124.94 125.33 18 48 49

1553.00 35.12 25.05 124.93 125.34 9 37 51

5358.gO 35.13 246.86 124.94 129,33 18 48 49

1593.00 35.12 25.05 124.9_ 129.34 9 37 31

5338.g0 35,13 246,86 124.94 125.33 18 48 49

NI0-COUR_ £_CUTIC)I ACCUR_C_
S_F _5go.o SGR 10_0.1SG3 476.7

R_r o.935! R_F -.93M R'nr .9816

5693.4 g_3 .0406 213 °.9821
.%1 5680,9 SG_ 376.7 THA 169.71

F_IGMT TIlE 188,00

OZ STkqCE 327.484

I.Q. 314.09 VL L_.631 GAL 3.84 AZI. 93.25 ffCA 243.39 SNA 127.58 ECC

LOP 197.44 VP 37.676 GAP 7.44 AZP 98._4 TAL |64.3J TAP 47.70 RCA

GP Z'Z.11ZAL 57.92 2AP 147.03 [T$ 35.(_ ZlE 125.24 [TILr J63.21 ZAC

DLA °46.3| RAL 236.4_ P-A0 6567.6 _1[L 11.6_7 PTH 2.05 VNP 5.594 OPA

L-| TIN[: |NJ LAY INJ I,.(]q6 ]NJ RT AS(: INJ ATNTH INJ TIME:
1538.32 33.71 ZZ.A6 I26.89 123,87 9 55 _8

53861_14 33.72 248._ 1_.g0 123.85 18 50 48

1538.32 33.7| L_.46 I26.89 123.87 9 55 38

9386.34 33.72 248.32 126.90 123.85 18 50 48

1538.32 33.71 ZZ,46 125.8_ 123.87 9 55 38

5386.34 33.72 248.32 IZ6.go 123.85 18 50 48

HID-COURSE [)_CUTIONACCURACY
.%T 5697.1 _ 1004.4 S03 431.9

RRT -._30 I_F -._24 RTF .9809

.%8 5784.9 R_ .0337 R13 -.9813
•%1 9772.3 .%2 381.A THA 170.72

ARRIVAL CAT[ FEB 9 1971

127.79 ECC .19719 INC 3.4626 VI 29.366
45.48 RCA 102.96 APO 192.94 V2 35.130

163.82 ZAC 121,24 [TC 255.24 CLP-153.18

9.392 DPA 6.85 RAP 227.48 ECC 1.2318

PO CST TIM IN! 2 LAT |NJ 2 LONG

993.0 39.46 17.02
4758.9 39.47 238.82

953.0 39.46 17.02

4798.9 39.47 236.82
993.0 39.46 17.02

4756.9 39.47 238.82

ORBIT DETERMINATION_ACCURAC_

ST 2641.7 SR 711.3 SS 1060.2

CRT -.9923 CRS .9540 CST -.9835

LSA 2926.9 NSA 204.9 SSA 15.2

ELl 2734.5 EL2 85.1ALF 165.03

ARRZVAL DATE FEB 11 1971

•20031 IN(: 3.2949 _J 26.366
102.02 APO 153.13 v2 35.i18

120.06 ETC 299.62 CLP-154.90

6.98 RAP 228.28 ECC 1.2386
PO CST TIM |NJ 2 LAT INJ 2 LONG

938.3 37,88 14,46

4786.3 37.90 240.32

938,3 37.88 14.46

4_86.3 37,90 240.32

938.3 37.86 14.46

4786.3 37.90 240.32

ORBIT DETERMINATION ACCURACY

ST 2496.9 SR 695.3 SS 958.3

CRT -.9845 CRS .9280 CST -.9787

L$A 2744.4 MS/. 223.7 SSA I_.3

ELI 2579.0 EL2 111.1ALF 165.48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

I.JIUNCH DATE AUG ? 1970 FLIGHT TINE 190.00 ARRIVAL OATE FEB 13 J97J

HELI(XENTRIC CONIC

RL 151.72 LAL .00

RP 107.95 LAP 2.8|

RC 127.036 GL -21.41

PLANETOCENTRIC CONIC

C3 IS.037 VHL 3.878

LN(.H A2NTH LNCH TINE
54.08 9 48 19

J2fl.92 17 21 30

54.08 9 48 19

125.92 17 21 30

54.06 9 48 19

12fl.92 17 21 _0

DIFFEK_NTIAL CORR[CTION$

TOE-1.3425 TRA 2.1004 TC3-4.2176 8AU .9499
R0E .3916 RRA -.3408 RC3 .2gOfl FAU .04839

F0E -.8326 FRA Z.0596 FC3-2.7861BSP 19Jill

BOg 1.3984 BRA 2.1179 9C3 4.2276 FSP -1§31

DISTANCE 533.405

LOL 314.09 VL 26.605 GAL 4.16 AZL 93.06 PiCA 246.60 SNA 127.40 ECC .20372 IN(: 3.0566 Vl 29.366

LOP 200.66 VP 37.645 GAP 7.84 AZP 88.78 TAL 163.29 TAP 49.89 RCA 101.45 APO 153.36 V2 35.105

GP 20.79 7AL 55.57 ZAP 149.05 ETS 36.16 ZAE 1Z4.89 ETE 166.42 ZAC 119.04 ET( 255.98 (LP-156.54

OLA -44.53 RAL 258.85 RAD 6567.6 VEL !!.680 PTH 2.05 VHP 5.750 0PA 5.24 RAP 229.22 EC( 1.2475

L-! TINE IN! LAT |NJ LONG IN! RT A_C IN! A?14TH IN! TIN[ PO C$T TIN IN! 2 LAT IN! 2 LONG

1523.36 32.26 19.95 128.90 122.53 10 13 43 923.4 36.29 12.00

5417.52 32.28 250.09 128.91 122.52 18 51 48 4817.5 36.30 242.13

1523.38 32.26 19.95 128.90 122.53 10 13 43 923.4 36.29 12.00

5417.52 32.28 250.09 128.91 122.52 18 51 48 481?.5 36.30 242.13

1523.38 32.26 19.95 128.90 122.53 10 13 43 923.4 36.29 12.00

5417.52 32,28 250.09 128.91 122.52 18 51 48 4817.5 36.30 242.13
NI0-COURSI[ EXECUTION A((URAEV ORBIT 0ETERNINATION AC(URA(Y

SGT 5795.2 SGR 940,5 SG3 426.8 ST 2376.9 SR 616.2 55 879.7
RRT -.9100 RRF -.gO'/'O R7F .9812 (RT -.97_0 (R5 .898_ (ST -.9752

S_ 5871.0 RZ5 .0245 R13 -.9815 LSA 2597.3 HSA 238.5 55A 15.3

561 5858.3 562 385.8 THA 171.56 ELI 2451.6 EL2 138.0 ALF 165.80

LAUNCH DATE AUG 7 1970 FLIGHT TINE 192.00 ARRIVAL DATE FEB 15 1971

H[LI(XENTRI( (ON!(

RL 151.72 LAL .[30

RP 107.99 LAP 2.70

RC 129.278 GL -19.57

PLANETOCENTRIC (ONI(

C3 15.707 VHL 3.963
LNCH A2"MTH LNCH TINE

56.46 10 6 43

123.54 17 20 58

56.46 10 6 43

123.54 17 ZI3 38

56.46 10 6 43

123.54 172038

DIFFERENT!AL CORRECTIONS

TOE-1 .2142 TRA 2.3307 T(3-4.0741 8AU .8569

ROE .3727 _A -.3446 RC3 .2364 FAU .043_0

FOE -.6551 FRA 2.1120 F(3-2.4198 BSP 19G61

BOE 1.2702 _qA 2.3561 8C3 4.8810 FSP -1417

0ISTANC£ 559.298

LQ. 314.89 VL 26.577 GAL 4.51 AZL 92.87 H_ 249.82 _ 127.23 E(C .20737 INC 2.8717 Vl 29.366

LOP 205.88 VP 57.614 GAP 8.25 A?P 89.01 TAL 162.25 TAP 52.06 R(A 100.84 APO 153.61 V2 35.093

GP 19.59 ZAL 53.65 ZAP 150.94 ETS 36.70 2AE 124.54 ETE 167.46 Z_C 118.16 ET( 256.33 (LP-158.10

OLA -42._0 RAL 261.08 RAO 6587.6 VEL 11.709 PTH 2.06 VHP 5,918 0PA 3.60 RAP 230.30 EC( 1.2565
L-I TINE INJ LAT INJ LONG INJ RT A_ INJ AI_4TH !NJ TIME PO (ST TIN INJ 2 LAT INJ 2 LONG

1507.99 30.80 17.$0 130.99 121.55 10 31 51 908.0 3A.69 9.60

5452.52 30.81 252.16 151.00 121.51 18 51 51 4852.5 34.71 244.27

1507.99 30.BO 12.50 130.99 121.33 lO 31 51 908.0 34.69 9.60

5452.52 '_,BI 252.16 131,00 121.51 18 51 51 4852.5 34.71 244.27

1507.99 30.80 17.50 130.99 121.53 10 31 51 908.0 34.69 9.60

5452.52 _.91 252.16 151.00 121.31 18 51 51 4852.5 34.71 244.27

NI0-CCUR_E EXECUTION AC(URAC¢ ORBIT OETERNINATION A((URA(V

._T 5882.0 _,R 886.9 SG5 404.3 ST 2233.6 SR 576.1 SS 801.7

RRT -.89_0 RRF T.8205 RTF .9798 (RT -.9536 (RS .8468 (ST -.9673
SG8 5948.5 _3 .0215 R15 -.9800 LSA 2427.5 NSA 265.4 SSA 15.4

$_,1 5935.5 SG2 391.9 THA 172.28 ELI 2300.5 EL2 168.4 ALF 166.11

LAUN(H OAT[ AUG 7 |9?0 FLIGHT TINE 194.00 ARRIVAL OATE FEB 17 |971

HELIO(ENTRI( CONIC

RL 151.72 LAL .00

RP 108.03 LAP 2.56

RC 131.513 GL -17.81

PLANETOCENTRI( (ONI(

(3 16.513 VHL 4.064

LI_ AZNTH LNCH TINE

58.84 IO 25 14

121.16 17 19 21

58.84 lO 25 14

121.16 17 19 21

58.84 10 25 14

121.16 17 19 21

DIFFERENTIAL CORR[(TIONS

TDE-I.0964 TRA 2.5F_O4 TC3-3.9"Z75 8AU .8681

ROE .3617 RRA -.3474 R(3 .1960 FAU .04017

FOE -.5116 FRA 2.J462 F(5-2.1059 BSP 19215

801[ 1.1545 BRA 2.3839 8(3 3.9324 FSP -1354

01STANCE 545.155

LOL 514.09 VL 26.549 GAL 4.87 AZL 92.69 HCA 253.03 SNA 127.05 ECC .21129 IN( 2.6926 VI 29.366

LOP 207.t0 VP 37.583 GAP 8.67 A]P 89.21 TAL 161.-19 TAP 5A.21iRCA 100.20 APO 153.89 V2 35.080

GP 18.52 ZAL 51.77 2AP 152.71ET$ 37.33 2AE 124.19 ETE 168.37 ZAC 117.40 ETC 256.69 CLP-159.60

DLA -41,12 RAL 263,20 RAO 6567,7 VEL 11,7A3 PTH 2.07 VHP 6.1J80PA 2.07 RAP 231.50 ECC 1.2718

L-I TINE INJ LAT INJ LONG INJ RT A_ !NJ A2'14TH INJ TIN[ F_ CST TIM INJ 2 LAT INJ 2 LONG

1491.80 29.32 15.07 133,14 120.23 I0 50 6 891.8 33.10 7.23

5491.50 29.34 254.55 133.15 120.22 18 50 52 4891.5 33.11 246.72

149J_,80 29.32 15.07 133.14 120.23 IO 50 6 891.8 33.t0 7.23

5491.50 29,34 254.55 133.15 120.22 18 50 52 4891.5 33.11 246.72

1491.B0 29.32 15.07 133.14 1,20.23 10 50 6 891.8 33.10 7.23

5491._0 29.34 254.55 133.15 120.22 18 50 52 4891.5 33.11 246.72

NIO-O_UR_E EXECUTION ACCURA(_ ORBIT DETERNII_TION A((URA(V

S6T 5962.0 SGR 841.5 S63 382.4 ST 2113.3 SR 546.0 SS 742.9

RRT -,8795 _" -.8753 RTF .9789 (RT -.9266 (RS .7860 (ST -.9604

S_ _d_21.1 1_3 .0177 R13 -.9791 LSA 2287.2 NSA 290.3 SSA 15.3

SGI 6008.0 SC,2 397.5 THA 172.89 ELI 2173.5 EL2 199.6 ALF 166.42

LAUNCH DATE AUG 7 |978 FLIGHT TINE 1_.00 ARRIVAL OATE FEB 19 1971

H_LIOCENTRI( (ONI(

RL 151.72 LAL .00

RP 108.07 LAP 2.45

RC 153.740 GL -16.13

PLAN_TOCENTRIC (CNJ(

C3 17.467 VHL 4.179

LN_ ATNTH LNCH TINE
61.21 I0 43 59

118.79 17 16 38

61.21 IO 43 59

118.79 17 1638

61.21 10 43 _9

118.79 17 1638

OISTANG[ 550.975
LC_ 314.09 VL 26.521 GAL 5.25 AZL. 92.52 H(jl 256.24 _4A 1_6.86 E(( .21550 INC 2.5195

LOP 210.31 VP 31.551 GAP 9.10 AZP 89.40 TAL 1_0.11 TAP 56.35 RCA 99.52 APO 154.L_

GP 17.56 ZAL 49.94 ZAP 154.38 ETS 3_.08 2AE 123.85 ETE 169.16 ZA( 116.74 ETC 257.04

OLA -39.51RAL 265.21RAO 6567.7 VEL 11.783 PTH 2.08 VHP 6.351 0PA .62 RAP 232.81E(C 1.2875

L-! TIME !NJ I.AT |NJ _ |NJ RT A$_ IN! A214TH IN! T!NE PO (ST TIN IN! 2 LAT IN! 2 LONG

1474.58 27.85 12.64 155.55 119.24 11 8 54 874.6 31.51 4.87

5534.57 27.86 257._ 155.55 119.25 18 48 52 4934.6 31.53 249.49

1474.58 Z7.95 12,M 155.35 119.24 II B 34 874.6 31.51 4.87

5554.57 27.96 257.L_ 155.55 119.25 19 48 52 4934.6 31.53 249.49

1474.58 27.85 12.64 135.55 119.24 11 8 34 874.6 31.51 4.87

5554.57 27.86 257._ 135.55 119.25 18 48 52 4934.6 31.53 249.49
CRSIT 0ETERt4INATION ACCURACY

ST 2010.6 fir 5_2.0 SS 697.9

(RT -.8908 (RS .7159 CST -.9547

LSA 2168.6 NSA 314.6 SSA 15.2

ELI 2064.4 EL2 231.0 ALF 166.81

DIFFERENTIAL CORRECTIONS

TOE -.9815 TRA 2.7971 TC3-5.7658 BAU .8797

ROE .3555 RRA -.3_08 RC3 .1638 FAU .0_678

FOE -.3893 FRA 2.1724 FC3-1.8230 BSP 19426

BOE 1.0439 BRA 2.BlgO 8(3 3.7673 FSP -1263

NI0-COJR_ EXECUTION ACO._ACY

$GT 6034.0 SC_ BO3.0 SG3 361.5

R_T -.8656 RRF -.8557 RTF .9782

SC_ 6087.2 1_5 .0IA1 R13 -.9783

$61 6073,.9 5G2 402.1 THA 173.41

VI 29.366

V2 35.067

CLP-161.03

SgO



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH CATE AUG 7 1970 FLIGHT TINE 198.00 ARRIVAL DATE FEB Z1 1971

HELIOC[NTRIC CONIC

RL 151.7Z LAL .DO

RP 108.11 LAP 2.3!

RC 135.957 GL -14.53

PLANET(XENTRIC CONIC

C3 18.579 VHL 4.310

LNO4 AZNTH LNK_H TINE

63.60 11 3 8

116.40 17 IZ 41

63.60 11 3 B
116.40 17 |Z 41

63.60 11 3 8

116.40 17 12 41

OIFFERIENTIAL CORI_ECTION$

TOE -.867_ TRA 3.04_J TC3-3.5818 8AU .890_

ROE .3529 RRA -.3554 RC3 .1374 FAU .03YoO

FOE -.2835 FRA 2.1943 FC3-I.5654 BSP 196_0

60E .9364 BRA 3.0646 6C3 3,_84§ FSP o!196

01STANCE 556.755

LOt. 314.09 VL 26.493 GAL 5.66 AZL 92.35 H(A 259.45 ,SNA 126.68 ECC .22003 INC 2.3513 vl 29.366

LCP 213.52 VP 37.518 GAP 9.55 AZP 89.57 TAL 159.02 TAP 58.46 RCA 98.81 APO 154.56 V2 35.054

GP 16.69 ZAL 48,16 ZAP 155.94 ETS 38.95 ZAE |23.53 ETE 169.85 ZAC 116.18 ETC 257.40 CLP-162.41

CLA -37.95 RAL 267.12 RA0 6567.8 VEL 11.831PTH 2.10 VHP 6.557 OPA -.73 RAP 234.21ECC 1.3058

L-I TINE INJ LAT INJ LONG INJ RT A,SC INJ A21qTH |NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1455.83 26.38 10.18 137.60 118.33 II 27 24 855.8 29.95 2.47

5582.13 26.40 260.31 137.61 118.32 18 45 43 4982.1 29.96 252.60

1455.83 26.38 iO.IB 137.60 118.33 II 27 24 855.8 29.95 2.47

5582.13 26.40 260.31 137.61 118.32 18 45 43 4982.1 29.96 252.60

1455.83 26.38 10.|8 137.60 118.33 II 27 24 855.8 29.95 Z.47

5582.13 26.40 260.31 137.61 118.32 18 45 43 4982.1 29.96 252.60

N10-CO1_5[ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S6T 60_.7 sr.,R 770.1 S,C,3 341.8 ST 1925.5 SR 502.3 SS 664.3

RRT -.8476 _ o.8381RIT .9776 CRT -.8455 CRS .6389 CST -.9507

6|47.1R23 .OI09 R13 -.9777 LSA 2070.5 NSA 337.8 SSA 15.1

5G1 6133.7 ,_ 406.-3_HA 173.86 ELI 1972.6 ELZ 261.8 ALF 167.33

LAUNCH OATE AU6 7 1970 IrLIC_,4T TIN[ L:_[X3.00 ARRIVAL 0ATE FEB 23 1971

HELIOCENTRIC CONIC

RL 151.72 LAL .00

RP 108.15 LAP 2.17

RE 138.166 GL -|3.02

PLAN[TOCENTRIC CONIC

C3 19.867 VHL 4.457
LNCH ATMTH LNCH TINE

66.01 11LPZ 50

113.99 17 7 24

66.01 11L_ 50

113.99 17 7 24

66.01 II 22 50

113.99 17 7 24

OIFFERENTIAL CORRECTIONS

TOE -.7526 TRA 3.30"25 TC3-3.3846 6AU .8g<J5

ROE .3531RRA -.3612 RC3 .1156 F_ .05059

FOE -.1913 FRA 2.2136 FC3-1.3329 6SP 19872

BO£ .8313 BRA 3.3L:w_2 BC3 5._866 FSP o1135

DISTANCE 562.492

LQ. 314.09 VL 26.464 GAL 6.10 AZL 9'_.19 PICA 262.65 SNA 126.50 ECC .22490 IN(: 2.1867 Vl 29.366

LOP 216.73 VP 37.486 64P IO.0D A2'P 89.72 TAL 157.92 TAP 60.57 RCA 98.05 APO 154.95 V2 35.041

GP 15.gO ZAL 46.43 ZAP 157.41ETS ]9.97 ZA[ |_3.21ETE 170.45 ?A( 115.69 ETC 257.76 CLP-163.75

0LA -36.46 RAL 268.92 RAO 6567.8 EL 11.885 P/H Z.11 VHP 6.796 OPA -2.0! RAP 235.69 ECC 1.3270
L-| T|NE INJ LAT |NJ _ INJ RT A84_ |NJ A2_ITH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1435.01 24.94 7.64 139.91 117.51 1146 45 835.0 28.41 359.99

5634.61 24.95 263.72 |_.92 117.S0 |8 Al 18 5034.6 28.42 256.07

1435.01 24.94 7.64 11H3.91 117.51 11 46 45 835.0 28.41 359.99

5634.6l 24.95 263.12 139.92 117.50 18 41 18 5034.6 28.42 256.07

1435.O1 24.94 7.64 139.91 117.51 11 46 45 835.0 28.41 359.99

5634.61 24.95 _3.72 11H3.9'_ 117,50 18 41 18 5034.6 28.42 256.07

NIO-COUR_ E_CUTION ACCURACY ORBIT DETERI41NATION ACCURAC_

!IGT 6156;2 SGR 141.6 $63 323.2 ST 1857.8 SR 485.8 SS 640.0

RRT -.83|8 _ -.8L=08 RTT .9770 CRT -,7907 CRS .5582 CST -.9490

S_ 6200.7 RL_3 .OD81RI3 -.9771 LSA 1992.0 NSA 359.1 55A 14.9

8G! 6187.2 .SG2 409.6 THA I74.25 ELI 1898.1 EL2 291.1ALF 168.03

LAUNCH OAT[ AUG 7 1970 FLIGHT TINE Z02.00 ARRIVAL 0ATE FEB 25 1971

HELIOCENTRIC CONIC

RL 151.72 LAL .O0 LOL 314.09 VL

RP 108.19 LAP 2.02 LOP 219.94 VP

RC 140.364 GL -1|.58 GP 15.19 7_.

PLANE TOCENTRIC CONIC

C5 21.348 VHL 4.620

LNCH A_NTH LNCH TINE

68.47 11 43 17

111.53 17 0 36

68.47 I1 43 17

111.53 17 0 36

68.47 11 43 17

111.53 17 0 345

OIFFER1ENTIAL CCRRECTIOI_

TOE-.6369 TRA 3.574! TC3-3.1756 6AU .9067
ROE .3554 RRA -.3684 RC3 .0973 FAU .02771

FOE -.1104 FRA 2.2317 FC3-1.|238 8SP ZO067

BOE .7293 6RA 3.59_O BC3 3,1771 ¥SP -|076

0ISTANCE 568.181

26.435 GAL 6.56 AZL 92.02 HCA 265.85 SMA 126.31 ECC .23014 INC 2.0246 VI 29.366

37.453 GAP 10,48 AZP 89.85 TAL I56.81 TAP 62.66 RCA 97.24 APO 155.38 v2 35.028

44.77 ZAP 158.81ETS 41.16 ZAE 122.90 ETE 170.97 ZAC 115.27 ETC 258.14 CLP-165.04

DLA -35.03 RAL 270.63 RA0 6567.9 VEL 11.947 PTH 2.13 VHP 7.049 0PA -3.22 RAP 237.26 ECC 1.3513

L-I TINE INJ LAT INJ LONG INJ RT AS_ [NJ A214TH INJ T|N[ PO CST TIN INJ 2 LAT INJ 2 LONG

1411,47 23.51 4.96 |42._6 116.75 12 6 49 811.5 26.90 357.37

5692.56 23.52 267.54 142.27 116.74 18 35 28 5092.6 26.91 259.94

1411.47 23.51 4.96 142.26 116.75 12 6 49 811.5 26.90 357.37

5692.56 23.52 267.54 142.27 116.74 18 35 28 5092.6 26.91 259.94

1411.47 23.51 4.96 142,26 116.75 12 6 49 811.5 26.90 557.37

5692.56 23.52 267.54 142.27 116.74 18 35 28 5092.6 26.91 259.94

NI0-COUR,_E EXECUTION ACCURACY CR_IT 0ETERNINATION ACCURACY

SGT 621[J7;1 5GR 716.6 54;3 505.7 ST 1P07.7 SR 47Z.4 SS 623.4

RRT -.8164 RRF -.8042 RTF .9765 CRT -.7_76 CRS .4769 CST -.9496

SG6 6248.3 _3 .0060 RI3 -.9766 LSA 193_.9 HSA 377.5 SSA 14.7
S6I 6234.7 862 412.0 THA 174.59 ELI 1841.0 EL2 317.6 ALF 168.92

LAUNCH 0ATE AU6 7 1970 FLI_4T TINE _04.00 ARRIVAL 0ATE FEB 27 1971

H_LICX_ENTRIC CONIC

RL 151.72 LAL .00 LOt. 314.O9 VL

RP 108.23 LAP 1.86 LOP 223.14 VP

RC 142.552 GL -10.23 GP 14.55 7AL

)LANETOCENTRIC CONIC

C5 23.045 V_ 4.801

LN(J4 AI_47H LN_H TINE
71.OO 12 4 50

109.00 16 5J 59

71.OO 12 4 50

109.00 16 51 59

110.OO 16 12 36

110.OO 17 43 24

OIFFERIENTIAL CORRECTIONS

TOE -.5L_37 TRA 3.8_6 TC3-2._1 _AU .9|23

ROE .3596 RRA -.3767 RC3 .0822 FAU .02500

FOE -.0399 FRA 2.2487 FC3 -.9_92 BSP 20"Z69

BOE .6328 BRA 3.8770 6C3 2.9612 FSP -1021

01ST/U_ClE 573.818

L_.40_ GAL 7.05 AZL 91.86HC./_ 269.05 SMA 12t_.13 ECC .23578 INC 1.8639 Vl 29.366

_7.420 GAP =0.97 AtP 89.9? T_q. 155.69 TAP 64.75 RCA 96.39 APO 155.87 V2 35.014

43.17 ZAP 160.12 ETS 42.55 Z_E J_.60 ETE 171.43 ZAC I14.91 ETC 258.53 CLP-166.30

OLA -33.66 RAL 27_.2t_ RAO 6567.9 Vl[L 1Z.018 PTH E.14 VHP 7.317 OPA °4.35 RAP 238.90 ECC 1.3793

L-! TJI_ |NJ LAT ;NJ _ JNJ RT AS( |NJ AZMTH INJ T|ME PO (ST TIN INJ 2 LAT ZNJ 2 LONG
1384.17 22.10 2.07 144.6(5 |16.05 1_ 27 54 784.2 25.42 354.53

5756.92 L_'Z.II 271.82 144.66 116.04 18 27 56 5156.9 25.43 264.28

1384.17 _2.J0 _.07 144.66 116.O5 12 27 54 784.2 25.42 354.53

5756.92 _Z.II _71.BZ 144.66 116.O4 18 27 56 5156.9 25.43 264.28

5877.45 17.97 278.87 142._4 119.58 17 50 33 5277.4 21.77 271.80

5599.68 21_.37 2151.69 146.77 11Z.59 19 16 44 4999.7 29.19 253,65

NIO-_ [_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 62_|.0 SC_ _1.3 $G3 289.3 ST 1774.4 _ 458.7 S$ 612.5

RRT -.8016RRF -.7884 RIT .9762 CRT -.6583 CRS .5987 CST -.9525

S_ 6289.4 RZ3 ._041 R13 -.9762 LSA 1892.1NSA 592.2 SSA 14.4

5C,| 6_75.8 862 413.5 THA 174.89 ELI 1800.9 EL2 340.2 ALF 169.98

891



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNEH _ATE AUG 7 1970 FLIGHT TINE 206.00 ARRIVAL CATE NAR J 1971

H[LIO(ENTRIC ECNIC OIST41_E 579.397

RL 151.72 LAL .(XJ L_. 314.09 VL 26.377 GAL 7.57 A?L 91.70 I.K:A 272.25

RP 108.27 LAP 1.70 LOP 226.34 VP 37.387 GAP 11.48 AZP 90.07 TAL 154.58

RE 144.730 GL -8.95 GP 13.96 7AL 41.65 ZAP 161.36 ETS 44.15 ZA[ 122,32
PLANET(XENTRIC CONIC

C3 24.986 VHL 4.999 CLA -32.35 RAL 273.79 RAO 6568.0 V1EL 12.098 PTH 2.17

LNO4 ATHTH LNCH TIN[ L-! TINE INJ LAT |NJ LONG INJ RT A$_ INJ AZNTH

73.67 12 28 ! 1351.31 20.73 358.83 147.09 115.41

IO6.33 16 41 4 5829.40 20.74 276.69 147.09 115.40

73.67 12 28 1 1351.31 20.73 358.83 147.09 115.41

106.33 16 41 4 5829.40 20.74 276.69 147.09 |_5.40

110.OO 13 39 40 731.28 13.03 _}8.98 142.70 121.89

110.00 18 28 35 5491.42 28.85 254.78 150.75 109.18

_44 125.94 ECC .24187 INC 1.7037 VI 29.366

TAP 66.83 RCA 95.48 APO 156.41 V2 35.001

ETE 171.84 2AC 114.59 ETC 258.92 C_P-167.53

0IFFERENTIAL CORA_CTIONS NI0-C.CUR.Tt £X[CUTION ACCURACY

TOE -.4034 TRA 4.1576 TC3-2.7417 8AU .9|61 56T 6288.7 _ 674.1 $G3 273.9

ROE .3632 RRA -._fd3 RC3 .0697 FAU .0LPZ45 _T -.7876 _ -.7736 RTF .9759

FOE .0219 FRA 2.2653 FC3 -.7779 6SP 20461 5_ 6324.7 R23 .0027 R13 -.9759

80£ .fl441 BRA 4.1755 6C3 2.7426 FSP -970 561 6311.1 562 413.8 THA 175.15

VHP 7.601 0PA -5.42 RAP 240.39 ECC 1.4112

INJ TIN[ F_) CST TIN INJ 2 LAT INJ 2 LONG

12 50 32 751.3 23.97 351.34

18 18 13 5229.4 23.98 269.19

12 50 32 751.3 23.97 351.34

18 18 13 5229.4 23.98 269.19

15 _1 52 I31.3 17.15 302.30

20 0 12 4897.4 31.19 246.36

ORBIT OETERt4INATION ACCURACY
ST 1756.3 SR 447.1 SS 606.0

CRT -.5853 CRS .3258 CST -.9569
LSA 1867.9 MSA 402.7 SSA 14.2

ELl 1776,5 EL2 358.4 ALF 171.16

LAUN(H OATE AUG 7 1970 FLIGHT TIN{: 208.00 ARRIVAL DATE MAR 3 1971

HELICCENTRIC CONIC

RL f31.72 LAL .00

RP 108.31 LAP 1.54

RE 146.899 GL -7.74

PLANET(_:[NTRIC CCNI(

C3 27.2_2 VHL 5.216

LNO_ A2'NT_ LNCH T|N[
76.57 12 53 41

103.43 16 26 59

76.fl7 12 53 41

103.43 16 26 59

110.00 15 20 46

110.00 18 59 3

DIST_E 584.911

LCL 314.09 VL 26.347 GAL 8.12 AZL. 91.54 HC4 275.45
LCP2L_3.54 VP 37.334 GAP 12.01A21= g0.13 TAL 153.46

GP 13.43 7AL 40.18 ZAP 162.33 ITS 46_00 Z/_E |_Z.04

DLA -31.10 RAL 275.23 RA0 6568.1 ',_EL 12.189 PTH 2.19

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A214TH

1310.09 19.38 335.03 149._fl |14,81

_4.64 19.40 304.43 149.36 114.80

1310.09 19.38 335.03 149.55 114.81

624.64 19.40 _04.43 149.36 114.80
831.72 9.38 314.44 143.85 123.03

5439.04 30.09 250._ 134.05 107.05

SNA 125.76 ECC .24845
TAP 68.91RCA 94.51

ETE 172.20 2AC 114.32

IN( 1.5428 Vl 29.366
APO 157.00 v2 34.988

ETC 259.33 CLP-168.73

_4p 7.903 DPA -6.43 RAP 242.33 ECC 1.4477

INJ TIN_ PO CST TIN ZNJ 2 LAT INJ 2 LONG

13 15 31 710.I 22.36 347.58

16 37 24 24.6 22.58 296.98

13 lfl 31 710.1 22.56 347.58
16 37 24 24.6 22.38 296.98

15 34 39 231.7 13.64 307.96

20 29 42 4839.0 32.12 242.06

CRBIT OETERMfNATION ACCURACY
ST 1751.0 $R 436.2 SS 602.5

CRT -.5115 CRS .2596 CST -.9623

LSA 1857,9 NSA 408.8 5SA 1_.9
ELI 1765.8 EL2 371.7 ALF 172.40

DIFFER1ENTIAL COEqq[CTZONS NIO-COURS_ [_ECUTION ACCURACY

TOE -.2854 TRA 4.4711 TC3-Z.5240 8AU .9181 56T 6319,3 56R 655.2 563 259.4

ROE .3720 RRA -.3962 RC3 .0391FAU .0L_05 RRT -.7745 RRF -.7599 RTF .9758

FOE .0758 FRA 2.2814 FC3 -.6381 BSP 20674 SC_ 6333.2 R23 .0015 R13 -.97fl8
8oE .4689 _RA 4.4886 9C3 2.5247 FSP -923 _1 6339.8 562 413.1 THA 175.39

L_UN_H OATE AUG 7 1970 FLIGHT TIN[ 210.00 ARRIVAL CAT[ MAR 5 1971

HELIOCENTRIC CONIC OISTAN(E 590.353

RL 151.72 LAL .00 LOt. 314.09 VL 26.318 GAL 8.72 AZL 91.38 H_A 278.64

RP 108.35 LAP 1.36 LOP 232.73 VP 37.321 GAP 12:57 AZP 90.21 TAL 152.35

RC 149.O97 6L -6.60 GP 12.95 ?AL 38.79 ZAP 163.63 [TS 48.14 ZA[ 121.76
PLAN_TC_ENTRIC CON'JC

C3 29.732 VHL 5.453 0LA -29.91RAL 276.62 RAO 6§68.2 V_ 12.293 PTH 2.21

LN(,H AZNTH LN(H TINE L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ A2_4TH

79.94 13 23 36 1253.64 18.07 350.17 152.05 114.25

100.06 16 7 41 725.49 18.08 311.34 152.06 114.24

79.94 13 23 36 1253.64 18.O7 350.17 152.05 114.25

100.06 16 7 41 723.49 18.08 311._1 152.06 114.24

110.00 13 7 18 916.39 6.18 318.96 145.34 123.69

110.(30 19 23 29 5398.58 50.86 247.79 157.11 105.49

SMA 125.57 £CC .25557 INC 1.3803 Vl 29.366

TAP ?0,99 RCA 93.48 APO 157.67 v2 34.975

[TE 172.51ZAC 114.08 ETC 259.75 CLP-169,91

_IFFERIENTIAL _CTIOI_

TOE -.1666 TRA 4,8007 TC3-2.5091B/.J .9180

ROE .3799 RRA -.4073 RC3 .0502 FAU .01779

FOE .1227 FRA 2.2_0 FC3 -._lBl B_P L_

_OE .4148 8RA 4.8179 8C3 2.3096 FSP -880

MI0-CCUR_d[ EXECUTION ACCURACY

_T 6343.4 ._ 637.3 SG3 249.8

RRT -.7622 _ -.7472 RTI r .9758

6375.3 _3 .O00S R13 -.97_8

561 6362.0 562 411.4 THA 175.60

VHP 8.225 OPA -7.38 RAP 244.15 ECC 1.4893

INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

13 44 50 f_3.6 21.19 342.77

16 19 46 125.5 21.20 303.93

13 44 50 653.6 21.19 342.77

16 19 46 123.5 21.20 503,93

13 22 34 316.6 10.56 312.61

20 53 28 4796.6 32.67 239,04

ORBIT DETERt4INATION ACCURACY

ST 1756.2 _R 423.8 SS 601.1

CRT -.4394 CR$ .2009 CST -.9680

LSA 1859.6 NSA 410.9 $54 13.6

ELI 1766.7 EL2 380.2 ALF 173.62

LAUNO'I OATE AUG 7 1970 FLI_PIT TINE 212.00 ARRIVAL 0ATE MAR 7 1971

HELI(XENTRIC CCNIC

Re.. 131.72 LAL .00

RF' 108.39 LAP 1.19

RC 131.205 GL -3.53

PLAN[TOCENTRIC CONIC
C3 92.622 V_. 3.712

LNO_ AZMTH LN(H TIN[
84.63 14 6 J2

95.37 15 39 44

100.00 19 9 34

I00.00 17 20 44

110.00 14 36 31

110.00 19 44 16

01STANCE _J5.711

LOL 314.09 VL _._89rGAL 9.95 AZL 91.22 H_4 281.83

LOP 235.92 VP 97.288 GAP 13.17 AZP 90.25 TAL 151.24

GP 12.51 ZAL 37.48 ZAP 164.67 ETS 50.62 ZN[ 121.49

0LA _178 RAL 277.9| RAO 65_.3 V_[L 12.409 PTH 2.24

L-I T|N[ |NJ LAT _NJ _ |NJ RT ASC ZNJ A_TH
11_7.80 16.79 _42.50 154.57 113.72

867.95 16.81 _|.27 154.57 113.71

9?0.92 10.72 3Z5.78 151.53 118.07

9818.51 23.0_ 276.91 157,L_2 109.34

99E,67 3.29 3L_'Z.96 147.03 124.04

5369.12 31.38 243.64 1_O.06 104.32

SNA 125.39 ECC .26328

TAP 73.07 RCA 92.38

ETE 172.80 ZAC 119.87

IN( 1.2152 Vl 29.366

APO 158.40 V2 34.962

ETC 260.18 CLP-171.07

DIFFERENTIAL CORRI[CTION$

TOE -.0439 TRA 3.1486 TC3-2.0978 BAU .9151

ROE .3885 RRA -,4191RC3 .0425 FAU .01_63

r0£ .1643 FRA 2.3158 FC3 -.4133 6SP 21121

_OE .3912 8RA 3.1656 BC9 2.0982 FSP -840

NI0-(,CUR_E E_ECUTION ACCURACY

56T 6361.S 56R 619.9 563 233.1

RRT -.7_07 R_ r -.7338 RTF .9759

566 6391.6 R23 -.0002 R13 -.9759

561 6378.5 5G2 408.4 THA 175.80

VHP 8.569 OPA -8.26 RAP 246.00 ECC 1.5369

INJ TIN[ PC) CST TIN INJ 2 LAT INJ 2 LONG
14 25 30 557.8 19.86 335.13

J5 50 12 268.0 19.87 313.90
15 20 4 370.5 14.39 318.92

18 57 42 9218.9 29.53 268.97

15 19 24 392.7 7,74 316.69

21 13 45 4769.1 33.02 236.81

CR_IT 0ETERMINATION ACCURACY

ST 1769.9 SR 415.4 S$ 601.3

CRT -.3703 CR$ .|488 CST -.9734

LSA 1870.5 MSA 409.4 SSA 13.3

ELI 1776.9 EL2 384.4 ALF 174.79
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE AUG 7 1970 FLIGHT TIN[ 214.00 ARRIVAL DATE MAR 9 1971

HELIOCENTRIC CONIC 01STANCE 600.975

RL 151 .72 LAL .00 LOt. 314.09 VL 26.259 GAL 10.03 AZL 91.05 HCA ZBS.0Z SNA I25.21 ECC -27166 INC 1.0464

RP 108.43 LAP 1.01 LOP 239.11 VP 37.256 GAP 13.80 AZP 90.27 TAL 150.15 TAP 75.17 RCA 91.20 APO 159.22

RC 153.343 GL -4.52 GP 12.10 ?AL 36.23 ZAP 165.64 ETS 53.47 ?A[ 121.22 ETE 173.05 ZAC 113.69 ETC 260.63

PLANE TOCENTRI C CONIC

C3 35.928 VHL 5.994 OLA -27.71 RAL 279.13 Rk0 6568.4 VEL 12.542 PTH 2.27 VHP 8.937 DPA "9.09 RAP 247.88

Vl 29.366

V2 34.949

CLP-|72.22

ECC 1.59|3

LNCH ATNTH LNCH TXNE L-! TINE INJ LAT INJ LONG INJ RT A_ INJ A_ATH INJ TINE PO C$T TIN INJ 2 LAT INJ Z LONG

90.00 14 4 11 1205.30 11.03 343.21 154.97 |16.24 14 24 16 605.3 14.47 336.22

90.00 ifl 47 29 869.17 2_.19 322.80 159.05 110.29 16 I 58 269.2 22.77 315.08

100.OO 14 41 25 1084.96 6.98 332.23 152.82 119.14 14 59 30 485.0 10.82 325.54

I00.00 17 f12 56 5752.78 24.51 272.55 160.66 1_7.67 19 28 49 5152.6 26,70 264.45
110.00 14 48 25 1062.97 .60 326.63 148.88 124.18 15 6 8 463.0 5.09 320.41

110.00 ZO 2 2fl f1347.f14 31.73 244.06 162.93 103.44 21 31 ]3 4747.5 33.25 255.16

DIFFERENTIAL CORRECTIONS MI0-C, CURSE EXECUTION ACCURACY ORBIT DETERt4INATION ACCURACY

TOE .QTBZ TRA §,5167 TC3-1.8920 BAU .9089 SGT 6373.9 S_R 602.8 SG3 221.1 ST 1789.7 SR 405,0 SS 602.9

ROE .39_6 RRA -.431fl RE3 .0357 FAU .01359 RRT -.7401 f_F -.7250 RTF .9762 CRT -.3055 CR5 .1030 CST -.9785

FOE .2014 IrRA 2.3358 IrE3 -.3276 BSP 21338 _ 6402.4 f_3 -.0007 RI3 -.9762 LSA 1888.5 MSA 404.9 55A 15.0

BOE .4053 8RA 5.5336 BC3 1.89"44 FSP -B02 SGI 6389.6 SGZ 404.4 THA 175.98 ELl 1794,2 EL2 384.7 ALF 175.85

LAUNC_ 0ATE AUG 7 1970 FLIGHT TINE 216.00 ARRIVAL DATE MAR 11 1971

HEL ICX:ENTRIC CONIC

RL 151.72 LAL ,00

RP 108.47 LAP .83

RC 155.470 GL -3.57

PLANE T(XENTRIC CONIC

C3 39.717 _ 6.30_
LNO4 A214TH LNO4 TINE

90.00 13 36 9

gO.00 16 24 38

100.00 14 25

100.00 16 17 32

110.00 14 41 2A

II0.00 20 18 34

DIFFERENTIAL ¢OR_ECTION.q

TOE .2061 TRA 5.9079 TC3-1.6915 BAU .6223

ROE .4071 RRA -.4444 RC3 .0'Z95 FAU .01160

FOE .2353 FRA 2.3584 FC3 -.2528 BSP 21516

BOE .4563 8RA 5.9246 BC3 1.6917 FSP -765

DISTANCE 606.132

LQ. 314.09 _L 26.230 GAL 10.76 AZL 90.87 HCA 288.213 SMA 125.03 ECC .28078 INC

LOP 242.29 VP 37.Z23 GAP 14.46 ATP g0.27 TAL 149.08 TAP 77.29 RCA 89.92 APO

OP 11.74 ?AL 35.06 ZAP 166.54 ET5 56.76 7_ 120.94 ETE 173.27 ZAC 113.52 ETC

.8724 V! 29.366

160.13 v2 34.937

261.08 CLP-173.36

OLA -21_.69 RAL 2_0.27 RAO 65_._ VEL 12.692 PTH 2.31 VHP 9.332 OPA -9.87 RAP 249.79 ECC 1.6556
L _] TINE INJ I.AT |NJ _ |NJ RT A$C |NJ A2NTH INJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

1338.41 6.93 350.83 156,12 117.52 13 58 27 738.4 IO.56 344.04

786.72 22.04 317.46 162.69 106.24 16 37 45 J86.7 24.33 309.54

1177.59 3.89 337.38 154.46 J19.66 14 45 34 577.6 7.81 330.77

5710.82 25.35 269.72 163.8J 106.40 19 32 43 5110.8 27.35 261.49

1129.08 -1.92 330.07 lSO.Bfl 124.14 15 0 13 529.1 2.57 323.87

5332.09 31.97 242.92 165.78 102.81 21 47 26 4732.1 33.40 233.96

NI0-_$[ EXECUTION ACCURACY OR81T DETEKN4INATION ACCURACY

SCaT 6381.1SGR 585.6 SG3 210.0 ST 1814.3 SR 394.2 SS 605.6

RRT -.7302 _ -.7152 RTF .9767 CRT -.2452 CRS .0625 CST -.9826

SGB 6408.0 223 -.0010 R13 -.9767 LSA 1911.9 MSA 397.8 SSA 12.7

$G1 6395.5 $G2 399.2 THA 176.15 ELl 1817.0 EL2 381,6 ALF 176.8|

LAUNCH DATE AUG 7 1970

HELIOCENTRIC CONIC

RL 151.72 LAL .00

RP 108.51 LAP .64

RC 157.587 GL -2.68

PLANETOCENTRIC CONIC

C3 44.070 VHL 6.636

LNO4 AZNTH LNCH T1NE

90.0O 13 IB 27

90.00 16 50 52

I00.00 14 14 3

I00.00 IB 37 57

II0.00 14 35 25

I10.00 20 33 4

FLIGHT TII4E 218.00 ARRIVAL (_ATE NAR 15 1971

LEt 314.09 VL

LOP 245.48 VP

GP 11.40 7AL

0ISTANCE 611.162

26.2131 GAL 11.55 AZL 90.69 14CA 291.39 SMA 124.85 ECC .29073 INC .6922 Vl 29.366

37.192 GAP 15.18 ATP g0.25 TAL 148.04 T_P 79.42 RCA 88.55 APO 161.15 V2 34.925

33.96 ?AP 167.36 ETS _0.55 ZAE 12'0.65. ETE 175.46 ZAC 113.57 ETC 261.54 CLP-174.49

DLA -25.72 RAL 281.34 RAO 6568.7 VEL 1Z.B62 PTH 2.34 VHP 9.75_ DPA -10.59 RAP 251.73 ECC 1.7253

L-! TINE |NJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN[ PO CST TIM |NJ 2 LAT INJ 2 LONG

1438.§9 3.74 356.47 |57.74 118.09 J3 42 25 635.6 7.47 349.78
739.00 23.02 314.31 16_.91 106.96 17 3 11 159.0 25.13 306.27

12fl9.04 1,13 341.84 136.3_ 119.87 14 35 E 659.0 5.10 335.29

5681.63 25.89 267.73 I_.83 105.49 2_ 12 39 5081.8 27.76 259.43

1191.98 -4.32 333.36 1_2.gO 123.94 14 53 17 592.0 .17 327.15

_321.65 32.12 242.15 168.59 102.37 22 1 46 4721.6 33.49 233.18

DIFFERENTIAL CORRECTIONS

TOE .339J TRA 6.3252 TC3-1.4974 BAU .6823

ROE .4169 RRA -.4577 RC3 .0237 FAU .00964

FOE .2666 FRA 2.3848 FC3 -.1894 BSP 21639

BOE .5374 eRA 6.3417 BC3 1.4976 F_ -728

NI0-COU_dHE EXECUTION ACCURACY

$GT 6384.0 SG_ 3_.1 SG3 199.6

I_T -.7_09 I_F -.7063 RTF" .9772

5G5 6409.2 /_3 -.0012 R13 -.9772
•_1 6397.Z SC_ 392.9 THA 176.32

LAUNCH DATE AUG 7 1970 FLIGHT TII4[ Z20.O0

ORBIT 0ETERMIN_TION ACCURACY

ST 1842.2 SR 385.1 $$ 609.6

CRT -.1897 CRS .0266 CST -.9863

LSA 1939.3 NSA 388,8 SSA 12.4

ELl 1843.7 EL2 375.8 ALF 177.64

HELIOCENTR|C CONIC

Rt. 151.72 LAL .IX}

RP 108.54 LAP .46

RC 159.69_ GL -1.84

PLANETOCENTR|C CONIC

C3 49.086 _ 7.006

LNCJ'I ATNTH LIqCH TIN[
90.00 13 _ 13

90,00 17 12 3

I00.00 14 4 23

100.00 18 5_ 32

110.00 14 30 15

110.00 20 46 10

DISTANCE 616.047

LOL 314.09 VL 215.173 G_L 12.40 A21. g0._O HC.A 294.57 SNA

LOP 248.66 VP 37.160 GAP 15.95 AZP go.21 TAL 147.02 TAP

GP 11.09 7AL 32._4 ZAP 1f_.O9 ETS M.89 ZA[ 120.36 ETE

ARRIVAL OATE MAR |5 1971

124.67 ECC .30160 IN(: .5040 Vl 29.366

81.59 RCA 87.07 APO 162.28 v2 34.9J3

173.67 ZA¢ 115.22 ETC 262.01 CLP-175.63

DIFFERENTIAL CCRRIECTIOI_

TOE .4760 TRA 6.7723 TC3-1.3099 _SU ._397

ROE .4267 _RA -.4712 RC3 .0184 FAU ,00769

FOE .296_ FRA 2.4156 FC3 -,15_7 B_P 21729
.6415 8RA 6.7887 _C3 1.3101FSP -592

M|O-_ EXECUTION ACCURACY

_GT 6383.4 SC.R SflO.| SG3 189.9

RRT -.1'121 RRF -.698| RTF .9760

SC_ 5407,1 A_3 -,0012 R13 -.9780

$G1 6595.4 SG2 385.5 THA 176.48

OLA -24._ RAL _2._4 RA0 6_.8 V_L 13.036 PTH 2.38 VHP 10.219 DPA -11.25 RAP 2fl3.68 ECC 1.B078

L-I TIMIE INJ LAT INJ _ INJ RT ASC |NJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
1324.46 ._ i.Lrt 1_9.58 11_.30 13 30 37 924.5 4,75 354.63

_07.20 23,_ 312.1_ 16_,9_ 106.06 17 25 50 J07.2 2_.62 304.07

1533.34 -1.39 345.91 1_.27 119.86 14 26 38 735.3 2.60 339.39

3661.59 L_.2S L_6.34 1_,75 104.84 20 29 53 5061.6 2_.05 257.99

12fl2._ -6.60 336.54 155.03 123.62 J_. 51 8 6_2.3 -2.14 530.30

5315.42 32.21 241._ 171,39 102.11 22 14 46 4715.4 33.54 232.70
ORBIT DETERNINATION ACCURACY

ST 1872.6 SR 371.5 55 614.9

CRT -.1386 CRS -.0057 CST -.9893

LSA 1969.7 MSA 378.0 SSA 12.1

ELI 1873.4 EL2 367.7 ALF 178.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5, 1970

LAUNCH 0ATE AUG 8 1970 FLIGHT TINE TO.DO ARRIVAL CATE OCT 17 1 970

HELIOCENTRIC CONIC

RL 151,69 LAL ,00 LOt. 315,05 VL

RP 108,60 LAP -3,14 LOP 8,62 VP

RC 52,Z49 GL -7,38 GP -5,00 2AL

PLANE TOCENTRIC CONIC

C3 108.256 VHL 10.405

LNCH ATNTH LNCH TIN[

90.00 11 40 31

90.00 IZ 48 32
100.00 IZ 7 59

100.00 15 3 45

110.00 12 11 16
llO.OO 17 16 57

DIFFERENTIAL CORRECTIONS

TOE .Z556 TRA-I._IZ99 TC3 -.|014 BAU .1489
ROE -.8081RRA -.0756 RC3 .017£ FAU .01481

FDE -.1752 FRA .5389 FC3 -.1184 8SP EO_
8OE .8475 8RA 1.2323 8C3 .1029 FSP -77

DISTANEE 146.5_'1

19.838 GAL 8.59 AZL 93.90 PEA 53.63 SNA 97.86 ECC .56412 INC 3.9046 Vl Z9.]71

32.983 GAP -33.83 AZP 92.32 TAL 173.23 TAP 226.87 RCA 42.65 APO 153.06 V2 34.894

71.90 ZAP 23.09 ETS 165.77 ZAE 155.80 ETE 169.75 ZAC 91.33 ETC 256.38 CLP 22.57

DLA °28.05 RAL 239.68 RA0 6570.1 VEL 15.152 PTH 2.72 VHP 19.743 DPA -14.24 RAP 207.93 ECC 2.7816
L-I TII, E INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

|410.08 4.66 354.87 132.46 117.96 12 4 I 810.1 8.36 348.15

1189.21 11.52 342.27 155.99 116.05 13 8 21 589.Z 14.93 335.26

1321.24 -.98 345.25 129.35 119.88 12 30 0 721.2 3.00 338.72

753.28 17.33 313.05 1_.84 114.74 15 16 18 153.3 20.52 305.71

1310.92 -8.80 339.66 124.54 123.16 12 33 7 710.9 -4.38 333.37

5624.40 25.71 263.31 142.8_ 113.35 18 50 42 5024.4 28.64 255.36

NID-CC3JRSI[ EXECUTION ACCURACY ORBIT 0ETER_INATION ACCURACY

._T "b08.3 _,R 448.9 SG3 37.0 ST 269.9 SR 445.Z SS 238.4

RRT -.09_ _ .0950 RTF -.6351 CRT -.494! CRS -.6668 CST .9742

SG6 924.6 R23 -.0096 RI3 .6360 LSA 511.4 HSA 257.4 SSA 13.9

SC,I 809.9 _ 446.1 THA 175.72 ELI 471.0 EL2 2Z1.8 ALF 111.72

LAUNCH DATE AUG 8 1970 FLIGHT TINE 72.00 ARRIVAL 0ATE OCT 19 1970

I'_LIOCENTRIC CONIC 0ISTANCE 152.772
RL 151.69 LAL .00 LCL 315.O5 VL E0.404 GAL 8.24 A_. 93.67 HC.A 36.81 SI4A 99.53 ECC .53813 INC 3.6660 Vl 29.371

RP 108.57 LAP _3.07 LOP 11.80 VP 33.3_h_ GAP -32.18 AZP 92.01 TAL 172.80 TAP 229.61 RCA 45.97 APO 153.09 v2 34.905

RE 50.589 GL -7.54 GP -5.18 ZAL 71 .O7 ZAP 21.61 ET$ 164.31 ZAE 157.2! ETE 169.69 ZAC 91.46 ETC 256.49 CLP 21 .01
PLANET(XENTRIC CONIC

C3 96.799 VHL 9.839 DLA -28.38 RAL 240.57 RAO 6569.9 EL
LNCH A2"MTH LNC_ TIN[ L-I TINE INJ LAY

88.02 12 1 21 1330.14 8.89

91.98 12 34 48 IL_ZI.73 8.90

100.00 12 19 43 1270.51 .74

100.00 14 59 7 756.59 17.23

110.00 12 18 52 1273.20 -7.39

110.00 17 16 27 5614.70 25.97
DIFFERENTIAL CORRECTIONS

TOE .2497 TRA-I.L=_04 TC3 -.I0_6 8AU .1_0

ROE -.7737 RRA -.0610 RC3 .0178 FAU .01517

FDE -.1778 FRA .5577 FC3 -.1356 8SP 2191

8oE .8130 BRA 1.2219 8C3 .1051FSP -85

14.770 PTH 2.67 VHP 18.876 DPA -15.04 RAP 209.40 ECC 2.5931
[NJ _ JNJ RT A_ |NJ A2_4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

351.25 133.73 117.06 12 23 31 730.1 12.45 344.37

343.33 133.73 117.06 12 55 10 621.7 12.46 336.45

342.47 129.30 119.88 12 40 54 670.5 4.71 335.93

313.25 137.89 114.81 15 1! 43 156.6 E0.44 _05.92

337.65 124.28 123.47 12 40 5 673.2 -2.94 331._9

262.68 142.05 113.05 18 50 2 5014.7 28.86 254.69

NI0-COURS£ EXECUTION ACCURAC_ ORBIT DETERMINATION ACCURACY

_T 845.7 _ 453.7 SG3 40.4 ST 282.7 SR 450.7 SS 247.6

RRT -.|042 _ .1062 RTF -.6552 CRT -.4913 CRS -.6620 CST .9750

S_ 959.7 _3 -.0109 RI3 .6562 LSA 5Z2.3 NSA 267.3 SSA 14.1

_I 847.5 _2 450.3 THA 175.54 EL1 479.0 EL2 231 .7 ALF 112.72

LAUNCH DATE AUG 8 1970 FI.JbGHT TIN[ 74.00 ARRIVAL DATE OCT Z! 1970

HELIOCENTRIC CONIC CISTANCE 159.081

RL 151.69 LAL .00 LOt. 315.05 VL 20.931 GAL 7.87 AZL 93.44 HCA 59.99 SNA 101.18 ECC .51}14 INC 3.4440 vJ 29.37!

RP 108.53 LAP -Z.98 LOP 14.99 VP 33.675 GAP -30.62 AZP 91.72 TAL 172.40 TAP 232.38 RCA 49.26 APO 153.10 V2 34.9X7

RC 49.017 GL -7.69 GP -5.38 ?AL 70.32 ZAP 20.17 ET5 162.62 ZAE 158.80 ETE 169.68 ZAC 91.57 ETC 256.62 CLP 19.46

PLAMETOCENTRIC CONIC

C3 86.587 VHL 9.305 DLA -28.68 RAL 241 ._8 RA0 6569.7 VEL |4.420 PTH Z.62 VHP 18.044 DPA -I5.85 RAP 210.88 ECC 2.4250
LN_ 4_NTH LI_H TIN[ L-I TIME INJ LAT INJ LONG INJ RT 4.5_ INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

85.27 11 41 48 1379.57 9.74 359._0 133.08 117.11 12 4 47 779.4 13.30 348.40

94.73 13 0 50 1123.43 9.75 336.56 133.09 117.10 13 19 34 523.4 13.31 329.66

100.00 12 31 10 1219.12 2.48 339.6,1 129.13 119.80 12 51 29 619.1 6.43 333.08

100.00 14 54 I0 758.92 17.17 313._9 136.80 114.85 15 6 49 158.9 20.38 306.06

110.00 12 25 52 1235.76 -5.98 335.67 123.90 123.72 12 46 28 635.8 -1.51 329.44
110.00 17 15 57 5603.08 26.28 261.92 141.11 112.69 18 49 20 5003.1 29.11 255.88

DIFFERENTIAL CORRIECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TDE .2449 TRAo]_'_IO2 TC3 -.|044 8AU .J_ 5GT 884.3 _ 457.9 _,3 44.1 ST _96.2 SR 455.7 55 _57.0

ROE -.7398 RRA -.0471RC3 .0177 FAU .01557 RRT -.116| I_r .1186 RTF -.6746 CRT -.4904 CRS -.6578 CST .9761

FOE -.1805 FRA .5767 FC3 -.1557 BSP 2336 SG6 995.8 1_3 -.0124 RI3 .6757 LSA 533.4 MSA 276.8 SSA 14.4

_C)E .7793 _RA 1.2112 8C3 .1059 FSP -95 ._1 886.5 SG2 453.7 THA 175.33 ELI 486.8 EL2 241 .6 ALF 113.91

LAUNCH DATE AUG 8 1970 FLIGHT TIN[ 76.00 ARRIVAL DATE OCT 23 1970

P_LIOCE;_TRIC CONIC DISTANCE 165.454

RL 151.69 LAL .(30 LQ. 315.05 VL 21.421 GAL 7.49 AZL, 93.24 H_ 63.17 .T_4A 102.81 ECC .48917 INC 3.2356 Vl 29.371

RP 108.49 LAP -2.89 LOP 18.18 VP 33.994 GAP -29.13 A2P 91.46 TAL 172.0_ TAP 235.20 RCA 52.52 APO 153.10 V2 34.9_9
RC 47.541 GL -7.83 GP -5.60 ZAL 69.65 ZAP |8.75 [TS 160.63 ZAE 160.56 ETE 169.76 ZAC 91.66 ETC 256.76 CLP 17.92

PLANE TOCENTRIC CONIC

C3 77.479 VHL 8.B02 DLA -_8.94 RAL _42.|_ RAO 6_a_.3 VIEL

LNCH A_WTH LNCH TIN[ L-I TIE INJ I.AT
83.77 11 32 30 1393.56 10.61

96.23 13 16 0 1058.69 10.62

I00.00 12 42 13 11_7,33 4.23
100.00 14 48 57 7_d).16 17.13

110.00 12 32 12 1198.83 -4.58

II0.00 17 15 28 5589.46 26.63

DIFFERENTIAL CCI_I[CTIONS

TOE .2409 TRA-I.1999 TC3 -.1039 BAU .1091

ROE -.7065 RR4 -.0339 RE3 .0173 FAU .01_O2

FOE -.1833 FRA .59_3 FC3 -.1790 6,SP 2483

_O[ .7464 8RA |.L=_04 8C3 .1033 FSP -106

14.101PTH 2.57 VHP 17.244 0PA -16.68 RAP 212.37 ECC 2.2751

|NJ _ |NJ RT ASC INJ A21_TH INJ TIME PO CST TIN INJ Z LAT ZNJ Z LONG
_56.79 13_.30 117.08 11 55 43 793.6 14.15 349.87

3_Z._5 13_.31 117.08 13 33 38 458.7 14.17 325.33

336.79 1Lh$,83 119.62 13 1 40 567.3 8.14 330.19

313.46 135.57 114.88 15 1 38 160.2 L_.34 306.14

333.7_ 1Z3.39 123.91 12 52 II 598.8 -.I0 527.51

261.0'Z 140.03 112.27 18 48 37 4989.5 29.41 252.93

NI0-COURSE [,KECUTIQq ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9_4.4 E_R 461.6 SG3 48.1 ST 310.3 5R 459.9 5S 266.6
RRT -.|_ _ .1324 RTF -.6932 CRT -.4910 CRS -.6542 CST .9774

1033.3 /_3 -.0141 RI3 .6944 LSA 544.9 MSA 286.0 SSA 14.6

_1 9_7.0 _2 456.4 THA 175.12 ELI 494.6 EL2 251.4 ALF 115._9

894



JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG 8 1970 FLIGHT TIME 78.00 ARRIVAL GATE OCT 25 1970

HELIOCENTRIC CONIC

RL 151.69 LAL .00
RP 108.45 LAP -2.78

RE 46.171 GL -7.94

PLANETOCENTRIC CONIC

C3 69.352 VHL 8.528

LI_-...PI AZMTH LNCH TIN_

82.72 11 26 58

97.28 13 27 4

100.00 12 52 46

lO0.OO 14 43 36

110.OO 12 37 49

110.OO 17 15 3

OIST4NCE 171.884

LOt. 315.05 VL 21.876 GAL 7.11 AZL 93.04 HEA 66.35 5HA 104.40 ECC .46624 INC 3.0384 V1 29,371

LOP 21.37 VP 34.296 GAP -27.71 AZP _[_22 TAL 171 .71 TAP 238.06 RCA 55.73 APO 153.08 v2 34.942

GP -5.84 2AL 69.05 2AP 17.37 ET$ 158,27 ZAE 162.49 ETE 169.96 74C 91.75 ETC _"6.91 CLP 16.39

OLA -29.16 RAL 242.77 RAO 6569.3 VEL 13.810 PTH 2.52 VHP 16.474 OP4 -17.52 RAP 213.87 ECC 2.1414

L-I TIN[ IN| LAT IN| LONG IN| RT A._pC IN| A2'NTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

1394.90 11.49 357.35 151.39 116.99 11 49 52 794.9 15.02 350.39

1005.50 11.50 ]28.79 131.40 116.98 13 43 50 405.5 15.03 321.83

1115.59 5.97 333.93 128.40 119.35 13 I1 22 515.6 9.83 327.28

760.04 17.14 313.45 J34.22 114.87 14 56 17 160.0 20.35 306.13
1162.68 -3.21 331.83 122.75 124.05 12 57 ll 562.7 1.29 525.62

5573.76 27.03 259.97 138.82 111.77 18 47 57 4973.8 29.74 251.83

OlFFER1ENTIAL CORRECTIONS

TOE .2377 TRA-].]890 TC3 -._014 BAU .0952

ROE -.6737 RRA -.02|5 RE3 .0164 FAU .0J651

FOE -.1863 FRA .6162 FC3 -.2061 BSP 2639

BOE .7145 _A 1.1892 9C3 .1027 FSP -118

NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATIC_q ACCURACY

SGT 965.8 S_ 464.7 ._,,3 52.6 ST 325.2 SR 463.6 55 276.5

RRT -.1440 _ .|479 RTF -.7112 ERT -.4935 CRS -.6513 CST .9788

$66 1071.B R_3 -.0159 RI3 .7125 LSA 556,9 HSA 294.5 SSA 14.8

SG| _W_.8 _ 458.4-THA 174.89 ELI 502.6 EL2 260.9 ALF 116.87

LAUNCH DATE AUG 8 1970 FLIGHT TIME 80.00 ARRIVAL DATE OCT 27 1970

HELIOCENTRIC CONIC

RL 151.69 LAL .00

RP 108.42 LAP -2.67

RE 44.918 GL -B.03

PLANETOCENTRIC CONIC

C3 62.097 VHL 7.880

LNO'4 AZMTH LI_K_H TIRE

81.95 11 2"Z 47

98.05 13 35 27

100.00 13 2 36

100.00 14 38 19

110.OO 12 42 37

II0.00 17 14 48

OISTANC[ 178.366

LOL 3J5.05 VL LP'Z.]OO GAL 6.73 A2'L 9'_.85 HCA 69.54 5HA 105.96 ECC .44436 IN(; 2.8505 Vl 29.371
LOP 24.56 VP 34.380 GAP -2_.35 A2'P 91.00 TAL 171.43 TAP 240.97 RCA 58.88 AFt) 153.05 V2 34.954

GP -6.10 2AL (qg.54 ZAP 16.04 gTS 155.46 ZAI[ 164.60 ETE 170.35 ZAC 91.77 ETC 257.07 CLP 14.86

OLA -29.35 RAL 243.34 RAO 6569.2 VEL 13.544 PTH 2.48 VHP 15.734 DPA -18.37 RAP 215.38 ECC 2.0220
L-I TINE INJ LAT |NJ LOh_ INJ RT ASC INJ AZt4TH INJ TIME PC) CST TIN INJ 2 LATINJ 2 LONG

1388.05 12.37 357.30 130._ 116.83 II 45 55 788.0 15.88 350.30

959.42 12.39 325.85 130.36 i16.82 13 51 26 359.4 15.89 318.84

1064.69 7.65 331.10 127.82 118.98 13 20 21 464.7 11.46 324.38

758.00 17.19 313.33 132.77 114.84 14 50 57 158.0 Z0.40 _O6.00

1127.63 -1.87 330.00 121.97 124.14 13 1 25 527.6 2.62 323.79

5555.87 27.48 258.77 137.48 |11.18 18 47 23 4955.9 30.IO 250.56
ORBIT DETERMINATION 4CCURACY

ST 340.8 SR 466,6 SS 286.7

CRT -.4972 CRS -.6488 CST .9804

LSA 569.5 MSA 302.5 SSA 15.0

ELI 510.7 EL2 270.1ALF 118.64

DIFFERENTI4L CORRECTIONS NI0-COURS_ EXECUTION ACCURACY

TOE .2351 TRA-I.1778 TO3 -.096b 8AU .0813 _T 1008.8 _ 467.2 5G3 57.4

ROE -.6417 RRA -.0096 RC3 .0148 FAU .01708 RRT -.lGOl I_" .1651 RTF -.7283

FOE -.1893 FRA .6369 FC3 -.2378 88P 2793 _ lilt .8 R23 -.0181 R13 .7297

BOg .6834 BRA 1.1778 BE3 .0979 FSP -131 561 |012.3 562 459.6 THA 174.65

LAUNCH OATE AUG 8 1970 FLIGHT TINE 82.00 ARRIVAL GATE OCT 29 1970

HELIOCENTRIC CONIC CISTANC[ 184.897

RL 151.69 LAL .DO LOt. 315.05 VL 22.694 GAL 6.36 AZL 92.67 HCA 72.73 SMA 107.48 ECC .4Z354 INC 2.670Z Vl 29.371

RP 108.38 L4P -2.55 LOP 27.76 VP 34.848 GAP -25.05 AlP 90.29 TAL 171.20 TAP 243.93 RCA 61.96 APO 153.01 V2 34.967

RC 43.790 GL -8.10 GP -6.39 7AL 68.10 ZAP 14.75 ETS 152.07 ZAE 166.86 ETE 171.08 Z4C 91.77 ETC 257.24 CLP 13.33

PLANE TOCENTRIC CONIC

C3 55.619 VHL 7.458 GLA -29.49 RAL 243.82 RAC 6569.0 V£L 13.503 PTH 2.43 VHP 15.021 0PA -19.25 RAP 216.89 ECC 1.9153

LNCM ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PC) CST TIN INJ 2 LATINJ 2 LONG

81.39 11 20 24 1374.99 13.26 356.79 |29.19 116.59 J1 43 19 775.0 16.72 349.74
98.61 13 41 42 918,66 13.27 323.29 129.20 116.58 13 57 0 318.7 16.73 316.24

100.00 13 11 18 I016.00 9.25 328.36 127.06 118.55 13 28 14 416.0 12.99 321.57

I(30.00 14 33 29 752.89 17.34 313.02 131.23 114.74 14 46 2 152.9 20.53 305.68

llO.OO 12 46 32 1094.01 -.58 328.24 121.06 124.18 13 4 46 494.0 3.91 322.04
110.00 17 14 44 5535.68 27.97 257.40 136.01 110.51 18 47 O 4935.7 50.49 249.12

DIFFERENTIAL CORRECTIONS HIO-CCI._SIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2336 TRA-|.1656 TC3 -.0893 8AU .0670 SGT lO§_.B 5GR 469.3 .._G3 62.8 ST 357.0 SR 469.0 SS 297.2

ROE -.6104 RRA .0018 RE3 .0122 FAU .01767 RRT -.1785 RRF .1844 RTF -.7448 CRT -.5035 CRS -.6472 CST .9822

FOE -.1927 FRA .6582 rc3 -.2750 BSP 29(=0 _ 1152.7 _3 -.0204 RI3 .7463 LSA 582.9 MSA 309.3 SS4 15.2
6OK .6536 _RA I .1656 BC3 .0901 FSP -145 561 1056.9 EK,2 460.0 THA 174.38 ELI 519.5 EL2 278.5 ALF 120.63

LAUNCH OATE AU_ 8 1970 FLIGHT TIN[ 84.00 ARRIVAL GATE OCT 31 1970

HELIOCENTRIC CONIC 0ISTAINICE 191.471

RL 151 .69 LAL .OO-&.i_l. 315.05 VL 23.060 GAL 5.99 AZL 92.50 HCA 75.92 SMA 108.96 ECC .40375 INC

RP IO8.34 LAP -2.42 LOP _O.93 VP 33.IOJ GAP -23.B1 AZP 90.61 TAL 171.02 TAP 246.93 RCA 64.97 APO
RE 42.797 GL -8.13 GP -6.7l 2AL 67.75 ZAP 13.54 ETS 147.95 ZA[ 169.28 ETE 172.41 2AC 91.75 ETC

PLANETOCENTRIC CONIC
C3 49.8_5 VHL 7.059 DLA -29.59 RAL 244.L=_Z RAO 65_.B _L 13.084 PTH 2.39 VHP 14.336 DPA -L_.14 RAP 218.40 ECC 1.8202

LNO4 AZMTH LNCH TIRE L-| TIN[ INJ LAT |NJ LCNG |NJ RT AE_ |NJ A2'NTH |NJ TIME PC) CST TIM INJ 2 LATINJ 2 LONG
81,04 11-19 !3 1356.f_ 14.12 355.88 127.gO 116.27 |I 41 50 756.7 17.54 348.77

98.96 13 46 3 882.56 |4.14 3_1.O6 127.91 116.27 14 O 46 282.6 17.55 313.95

IO0.O0 13 18 9 971.86 |0._ 325,86 1_.09 118.09 13 34 21 371.9 14.35 319.00

100.00 14 29 49 742.60 17.63 312.40 |29.64 114.54 14 42 II 142.6 L_3.80 305.03

II0.00 12 49 29 1062.23 .63 3_6.59 |20.01 |24.18 13 7 11 462.2 5.11 3_0.37

lIO.O0 17 14 58 5313.0"Z 28.50 255.86 |]4.43 109.73 18 46 51 4913.0 _O.91 247.49

DIFFERENTIAL CORRECTIONS ORBIT DETERMINATION ACCURACY

TOE .2324 ST 374.0 _ 470.7 SS 308.0

ROE -.5800 CRT -.5108 CR$ -.646! CST .9840

FOE -.1962 LSA 597.2 MSA 315.3 SSA 15.4

BOE .6248 ELI 528.7 EL2 286.3 ALF 122.78

TRA-l.|332 TC3 -.0788 BNJ .05_8

RRA .O126 RC3 .0085 FAU .01835

FRA .6804 FC3 -.3187 85P 3126

_RA 1.|533 BC3 .0792 F,_ ° -16|

2.4958 Vl 29.371

152.95 v2 34.980
257.43 CLP 11.79

NIO-C,O_ EXECUTION ACCURACY

SGT lO_.3 _ 471.0 SG3 68.6

RRT -.1_7 _r ._O5_ RI"F -.7604

1195.1 R_3 -.O_31 RI3 .7621

S_| 1|03.2 S&2 459.6 THA 174.10
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OD

LAUNCH OAT[ AUG 8 1970 FLIGHT TINE 86.00 ARRIVAL DATE NOV 2 1970

H[LI(XENTRIC CONIC DISTANCE 198.082

151.69 LAL ,00 LQ. ]15.05 VL 23.400 GAL 5.62 AZL 92.33 i'_A 79.11 ,SMA 110.39 ECC .59500 INC. 2.3262 Vl 29.371

RP 108.29 LAP -2.28 LDP 34.15 VP 35.338 GAP -L:_Z.6Z AZP 90,44 TAL 170.88 TAP 249.99 RCA 67.89 APO 152,89 V! 34.993

RC 41.950 GL -9.13 GP -7.05 7AL 67.47 TAP 12.42 irTS |42.94 ZA[r 171.83 [TF" 174.95 7AC 91.68 ETC 257.62 CLP 10.25

PLANE T_ENTRI C CONIC

C3 44.675 VHL 6.684 OLA -29.63 RAL 244.53 RAO 6568.7 VI[L 12.886 PTH Z.35 VHP 13.676 0PA -21.05 RAP 2r9.91 ECC 1.7352

LNCH A2'NTH LKH T|NE L-I TINE IN! LAT XNJ LONG |NJ RT ASC IN! A2NTH XNJ TIME PO (.ST TIN IN! 2 LAT IN! 2 k(3NG

80.88 11 19 15 1333.12 14.96 354.56 126.49 115.88 11 41 28 733,1 18.32 347.40

99.12 13 48 30 851.30 14.97 319,16 126150 115.87 14 2 41 251_3 18.33 312.00

100.00 13 22 6 939.73 11.83 323.80 124.87 117.65 13 37 42 335.7 15.44 316.87
IO(3.00 14 28 20 723.93 18.16 311.26 128.05 114.16 14 40 24 123.9 21.27 303.84

110.0(3 12 51 21 1032.71 1.76 325.05 118.82 124.14 13 8 34 432.7 6.23 318.81

110.0(3 17 15 35 5487.75 29.07 254.11 132.73 108.84 18 47 3 4887.8 31.36 245.65

01FFER1ENTIAL CONECTIONS NIO-CGUR_ E_ECUT[ON ACCURACY ORBIT DETERN._[NATION ACCURACY

TOE .2320 TRA-J.I_ TC3 -.0644 8AU .0365 SGT 1144.8 `%R 472.5 ,%3 75.1 ST 391.5 SR 472.0 SS 319.1

-.5505 RRA .0231 RC5 .0033 IrAu .01910 NRT -.2218 I_F .2301 R1T" -.7752 CRT -.5L:_4 CRS -.6459 CST .9860

F'O[ -.2000 F'RA .7035 FC3 -.3702 8SP 3305 SC_ 12_8.5 _3 o.0262 R13 .7771 LSA 612.5 MSA 3213.1 SSA 15.6

BO( .5974 BRA 1.1401 BC3 .0645 G.SP _179 ,%1 1150.5 ,%_ 458.5 THA 173.79 FLI 538.8 EL2 292.9 ALF 125.07

LAUNCH OAT( AUG 8 1970 FLIGHT TINE 88.00 ARRIVAL. DATE NOV 4 1970

H[LIOCENTRIC CCNIC OI$.TM_E 204,727

J91.69 bAi. ,0(3 L(X. 315,05 VL 23,716 GAL 5,26 A2'L 92,16 Hr(_ 82.31 E¢4A J11.78 ECC .36727

RP 108.25 LAP -2.14 LGP 37.35 VP 35.561 GAP -21.47 AZP gO.L_ TAL 170.80 TAP _53.|0 RCA 70.72

RC 41.257 GL. -8.08 GP -7.44 ZAL 67.28 ZAP 11.43 F'TS 136.84 2'AE 1"/4.46 ETE JB0.61 2AC 91.56
PLAME TOCENTRIC CGN|C

C3 40.065 _ 6.3_ OLA -29.62 RAL 244.75 RA0 65_.5 V1EL 12.706 PTH 2.31 VHP 13.040 0PA -21.99

LNCH A2_4TH LNCH TINE L-I TINE INJ LAT INJ _ INJ RT ASC INJ A2_4TH INJ TINE PO CST TIN

80.93 11 20 30 1304.54 15.76 352.84 J24.97 IJ5.40 11 42 15 704.5

99.07 13 49 2 825.01 15.78 317.61 J24.97 115,40 14 2 47 225.0

100.0(3 13 _ 11 910.91 I_.61 3n.37 123.35 117.33 13 37 22 310.9

IOO.OO 14 30 3 693,87 18,98 309,41 J21_,_0 113,53 14 41 36 93,9

110./3(3 IZ 52 3 I005.g0 2.79 323.65 117.48 124.08 13 8 49 405.9

110.00 17 16 39 5459.69 29.67 252.15 130.92 J07.82 18 47 39 4859.7

I.NC 2.1600 Vl 29.371

APO 152.83 V2 35.007

ETC 257.82 CLP 8.70

OIFF'ERENTXAL O3RIq[CTI(3N.q NIO_SE EXECUTIOI ACCURACY

TOIl .2319 TRA-I .1_! TC3 -,O455 8AU .0244 ,%T 1192.6 `%R 473.7 ,%3 82.2

ROE: -.5219 RRA .0332 RC3 -.0037 FAU .01994 RRT -.2469 RRF -.2572 RTF -.7894

FOE -.2038 FRA .7278 FC3 -.4308 BSP 3475 SC_ 1283.2 _3 -.0297 R13 .7914

.5711 _A 1,1_ 8C3 .0456 FSP -199 ,%1 1199.3 ,%2 456.5 THA 173.44

RAP 221.42 FCC 1.6594

IN! 2 LAT IN! 2 LONG

19.06 3,15.61
19.07 310.39

16.17 315.39

22.00 301.92

7.24 317.39

31.81 243.59

OR81T 0ETERNINATIC_ ACCURACY

ST 409.6 SR 472.6 SS 330.4

CRT -.5312 CRS -.64T_0 CST .9879

LSA 628.7 MSA 323.7 5SA 15.9

ELl 549.6 EL2 298.4 A[.F 127.45

LAUNCH DATE AUG 8 1970 FLIGHT TINE 90.00 ARRIVAL DATE NOV 6 1970

_LI(XENTRIC CONIC DISTANCE 211.400

RL 151 .69 L4L .0(3 LOL 315.05 VL 24.009 GAL 4.92 AZL 92.00 HCA 95.51 SNA 113.11 ECC .35053 INC

RP 108.21 LAP -1.99 LCP 40.55 VP 35.770 GAP -20.38 ATP 90.16 TAL 170.76 TAP 256.27 RCA 73.46 APO

RC 40.727 GL -7.99 GP -7.86 7AL 67.17 2AP 10.61ET$ 129.48 ZA[ 177.00 [TE 197.84 ZAC 91.40 ETC

PLAI_T(XKNTRIC CONIC

C3 35.956 VHL 5.996 0LA -29.54 RAL 244.89 RA0 6568.4 V[L 12.543 PTH 2.27 VHP 12.429 OPA -22.95 RAP

LNCH ATMTH LNCH TI_[ L-I TINE IN! LAT IN! LOI_ IN! RT AS(: IN! A2NTH IN! TIME PO CST TIN
81.21 11 23 12 1270.30 16.51 3_0.67 123.33 114.85 11 44 22 670.3

98.79 13 47 25 804.56 16.53 316.46 123.34 114.84 1`1 0 50 20`1.6

I00.00 13 IB 13 8_.01 13.01 321,_ 121.56 117.15 13 33 11 298.0

1OO.00 14 35 5 652.08 L_O.J0 306.81 124._H:J 112._O 14 45 57 52.1

110.00 12 51 30 982.23 3.69 322.41 116.00 124.01 13 7 52 382.2

110.00 17 IB 17 _428.67 30.29 249.9_ 129.00 106.65 18 48 46 4828.7

1.9962 VI 29.371

152.76 V2 35.020

258.03 CLP 7.14

222.91ECC 1.5917

IN! 2 LAT IN! 2 LONG

19.73 343.37

19.74 309.17

16.55 314.61

22.99 299.20

8.13 316.13

32.27 241.29

OItrFER[NTZAL CORgI[CTIONS NID-C_URSI[ E_ECUTION ACCURACY

TOE .2322 TRA-!.1116 TC3 -.0215 8AU .0121 ,%T 1241.1 SGR 4?5.0 ,%3 90.1

ROF" -.4944 RRA .0432 RC3 -.0130 FAU .0L_ RRT -.2752 _ ._875 R'rF" -.8027

FOg -.L='O78 FRA .7534 FC3 -.5024 8SP _1 SCaB 1528.9 RZ3 -.0338 RI3 .8050

BO£ .5462 8RA I .1124 8(:3 .0251 F_P -;.P'ZI ,%1 1249.0 E_. 453.8 THA 173.07

LAUNCH OATtr AUG 8 19T0 FLIGNT TIN[ 92.00

I'_LI(3_ENTRIC CCNIC 0ZSTAI_ 2|8.0_1_

RL 151.69 LAL 430 LGL 315.05 VL 24.280 GAL 4.58 AZL 91.83 HCJ_ 88.71 SNA 114.39 ECC .33478
RP 108.17 LAP -1.83 LGP 43.75 VP 35.91S6 GAP -19.32 A2'P gO.04 TAt. 170.78 TAP 259.49 RCA 76.09

R_ 40.367 GL -7.83 6P -8.33 ZAL 67.15 ZAP 10.01 I[TS 120.84 !All 178.14 ETE 266.79 ZAC 91.18
PLANE T(_ENTRIC CONIC

C3 32.292 VHt. 5.683 01._ o29*59 RAt. 244.94 I_AO 65C_.3 VEL 12.396 PTH 2.24 VHP 11.841 0PA -23.94

LNCH A2'NTH _ TINIE L-I TIM[ XNJ I.AT IN! _ IN! RT A_ IN! A2_I4TH IN! TINE PO CST 'P_N

81.77 11 27 48 12'29.O4 17.20 _47.94 121.59 114.21 11 48 17 629,0

98.23 13 43 13 191,59 |7,21 31_,8_J " 121.59 114,_0 13 56 24 191.6

100.00 13 10 _ 894.92 13,10 321,44 119,55 117.11 13 25 53 294,9

1{_).00 14 42 44 (00.95 21.40 303._J7 123.46 111.38 14 52 45 1.0

110.00 12 49 57 _.16 4.45 3_1.J4_ 114._H3 123.93 13 5 39 362.2

|10.00 17 _0 34 fl_4.51 30.93 247.d9 126.97 105.33 18 _0 29 4794.5

OIFFIrR_NTIAL CC_IECTION_ N_0-COl, ll_ r_ECUTION ACCURACY

TO[ .2327 TRA-I.0g$5 TC5 .00_3 _ .0lid ,%T J_gO,4 _ 476,"6 ,%3 9_.8

RO_ -.4679 RRA .0530 Re3 -.O_51 FAU .021_ RRT -.306_ _ ,3214 RTF -.8153

FOIl -.2117 FRA .?_07 FC5 -_._D 8_P M45 SG_ 1_'_5.8 R_) -.0_2 RJ3 .8178

BO[ .5226 MA 1.0977 8C3 .0'_ Ir_P -246 ,%1 1299.8 `%_ 4_0.3 THA 172.64

ORBIT OETERNINATION ACCURACY

ST 428.2 SR 472.6 SS 341.9

CRT -.5436 CRS -.6469 CST .9898

LSA 645.8 NSA 326.1 SSA 16.1

ELI 561.4 EL2 302.6 ALF 129.85

ARRIVAL DATE NOV 8 1970

1NC 1.8336 Vl 29.371

APO 152.68 v2 35.033

ETC 258.25 CLP 5.56

RAP 224.38 [CC 1.5315

IN! 2 LAT IN! 2 LONG
20.32 340.58

20.34 308.47

16.64 314.43

24.12 295.82

8.88 315.06

32.72 238,73

ORBIT O_TERHINATION ACCURACY

ST 447.2 SR 472.1 SS 353.5

CRT -.5575 CRS -.6478 CST .9918

LSA 663.? NSA 327.1 SSA 16.3

ELl 574.2 EL2 _05.2 ALF 132.22

8_



JPL TM 33.99 EARTH--VENUS TRAJECTORIES I VOL. 5, 1970)

LAUNCH DATE AUG 8 1970 FLIGHT TIN[ 94.00 ARRIVAL CA T_ NOV 10 1970

HELIOCENTRIC CONIC DISTANCE 2_4.#16

RL 151.69 LAL .(X} LOL ]15.05 VL 24.532 GAL 4.25 AZL 91.67 HCA 91.91 SNA 115.61 ECC .31998 INC 1.6714 Vl 29.371

RP 108.13 LAP -1.67 LOP 46.96 VP 36,149 GAP -18.30 AZP 89.94 TAL 170.65 TAP 261.76 RCA 78.62 APO 152.60 V2 55.046

RE 40.182 GL -7.61 GP -8.86 7AL 67.Z0 ?AP 9.69 ETS 111.11 ZkE 176.08 ETE 312.85 ZAC 90.90 ETC 258.47 CLP 3.96
PLANETOCENTRJC CONIC

C3 29.030 VHL 5.388 CLA -29.16 RAL 244.90 RAO 6568.2 VlEL 12.264 PTH 2.21 VHP 11.277 DPA -24.96 RAP 225.84 ECC 1.4778

LNCH A_4TH LNCH TIN[ L-I TJNE INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TJN[ PO CST TIN INJ 2 LAT INJ 2 LONG

82.7Z 11 35 11 1178.16 17.81 344.46 119.74 113.48 11 54 49 578.2 20.83 337.03

97.28 13 35 33 789.00 17.82 315.9'4 119,75 113.47 13 48 42 189.0 Z0.84 308.49

100.00 13 I 15 899.10 12.97 321.68 II7.37 117.17 13 16 14 299.1 16.51 314.68

100.00 14 52 10 5831.33 22.79 277.75 I21.86 109.89 16 29 21 5231.3 25.29 269.85

I10.00 IZ 46 19 946.11 5.96 320.51 112.66 123.85 13 2 5 346.1 9.47 314,20

110.00 17 23 35 5357.09 51.57 244.76 124.85 103.63 18 52 53 4757.1 33.15 235.89

DIFFERENTIAL CORRECTIONS NIO-COUR_ EliCiT|ON ACCURACY OR81T DETERMINATioN ACCURACY

TOE .2331 TRA-J .[_(_ TC3 .0452 BAU .02_H_ SGT IN0o2 _R 478°7 S_3 108.4 ST 466.2 SR 471 .! SS 365.1

RC_ -.4425 RRA .0(_1J RE3 -.0407 FAU .02_04 RRT -.3421RRF .3591 RTF -.8273 CRT -;5724 CRS -.6488 CST .9936

FOE -.21fl2 FRA .8097 FC3 -.6872 6SP 4035 _ 1423.1 1_3 -.0433 R13 .8301 LSA 682.1 NSA 327.0 SSA 16.5

802 .5001BRA _.0816 8C3 .0608 FSP -274 _1 1351,4 S_ 446.1 TH4 172.18 ELl 587.7 EL2 ]06.4 ALF 134.48

LAUNCH DATE AUG 8 1970 FLIGHT TINE 96.00 ARRIVAL DATE NOV 12 1970

HELIOCENTRIC CCNIC DISTANCE Z31.550

RL 151.69 LAL .00 LOL 315.05 VL 24.765 GAL 3.94 AZl. 9J.51HCA 95.J2 SMA 116.78 ECC .30611 IN(: 1.5085

RP 108.09 LAP -1.50 LCP 50.17 VP 36.320 GAP -17._ AZP 89.87 TAt. 170.97 TAP 266.09 RCA 81.03 APO 152.52

RC 40.174 6L -7.31 5P -9.44 ZAL 67.34 ZAP 9.72 ETS 100.B1 7AE 173.28 [TE 323.80 ZAC 90.55 ETC 258.70

PLANE TOCENTRIC CONIC
C3 26.J16 VHL 5.11| OLA -28.84 RAL 244,79 RAO 65_,I VEL |2.145 PTH 2.18 vHP ID,734 DPA -26,02 RAP 227.26 ECC 1.4300

LNCH AZMTH LNCH TINE L-! TIME INJ LAT INJ I._ ]NJ RT A_K: INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

64.29 11 47 _ 1111.21 18.32 339.76 IJ7.82 112.67 12 5 55 511.2 21.23 332.26

95.71 13 _ 27 803.50 18.33 3|7.22 117,82 112,66 13 35 50 203.5 21.24 309.71

100.00 12 49 42 gOB.gO 12.67 31"_.15 115.09 117.30 13 4 5J 308.9 16.23 315.27
1(30.OO 15 2 48 5769.O8 24.17 273.64 120.15 108.15 16 38 57 5169.1 26.42 _.57

110.00 12 41 34 934,47 5.50 319J0 110.81 123.79 12 57 9 334.5 9.90 313.58

110.00 17 27 25 5316.28 32.20 241.75 IZZ.6Z 102.15 18 56 1 4716.3 33.54 232.77

ORBIT DETERI4INATZON ACCURACY

ST 485.3 52 469.5 SS 376.5

CRT -.5886 CR5 -.6497 CST .9953

LSA 701.0 NSA 325.7 SSA 16.8

ELI 6OI.9 EL2 306.0 ALF J36.6J

DIFFERENTIAL CORRECTIONS N|0-COtMSE EXECUTION ACCURACY

TOE .2335 TRA-I.O645 TC3 .0697 8AU .0378 _,T 1_JO.1 dk;R 481.8 SG3 Jig.0

ROE -.4181 RRA .0719 RE3 -.0605 FAU .02432 _ -.381_ RRF .4009 RTF -.8386

FOE -.ZlSfl FRA .8410 FC3 -.BO59 8SP 4231 SEd_ 1471.3 R_ -.0420 R13 .8418

802 .4789 8RA I ,06"1'0 8C3 .|081 FSP -_O5 _1 1403.6 S_2 441.2 THA 171.64

Vl 29.37J

V2 35.060

CLP 2.33

LAUNCH 0ATE AUG 8 1970 FLIGHT TIN[ 98.00 ARRIVAL CATE NOV 14 1970

HELIOCENTRIC CONZC

RL 151.69 LAL .00 LOL 315.05 VL
RP 108.05 LAP -1.33 LOP 53.37 VP

RC 40.345 GL -6.92 GP -10.08 ZAL

PLANETOCENTRZC CONIC

C3 23.546 VHt. 4.852

LNCH A_MTH LNCH, TIN[

87.55 12 13 31

92.43 12 54 45

I00._0 12 36 40

10(3.00 15 14 17

110.00 12 35 21

II0.00 17 32 6

DIFFERENTIAL CORRECTIONS

TOE .2_08 TRA-I.0489 TC3 .1_7 _AU .0_I_
ROE -.3948 RR_ .0832 RC3 -.0855 FAU .02573

FOE -._209 FRA .8746 FC3 -.9462 85/= 4368

BOE .4573 0RA 1.0522 6C3 .163(1FSP -339

DISTANCE 238.297

24.980 GAL 3.64 A?L 91.34 PICA 98.33 SI4A 117.89 ECC .29314 INC 1.3438 vl 29.371

36.480 GAP -16.38 ATP 89,81 TAL 171.14 TAP 269.47 RCA 83.33 APO 152.44 V2 35.073

67.56 ZAP 10.11ETS 90.67 ZAE 170.38 ETE 327.70 ?AC 90.13 ETC 258.93 CLP .67

CLA -28.41 RAL 244._O RAD 65_.0 V[L 12.0_8 PTH 2.15 VHP 10.213 OPA -27.13 R_P 228.65 ECC 1.3875

L-I T11,_ INJ LAT INJ LONG INJ RT 4S_ INJ 4214TH INJ TIH_ PO CST TIN I.NJ 2 LAT INJ 2 LONG

998.60 18.71 331.67 I15.81 111.78 12 30 9 398.6 21.51 324.10

864.94 18.73 _21.89 115.82 1|I.77 13 9 lO 264.9 21.52 314.33
923.45 12.21 323.09 112.7_ 117.50 12 52 3 323.5 15.80 316.1_

5703._6 25.49 269.21 118.32 106.17 16 49 21 5103.4 27.46 260.96

927.60 5.76 319.54 108.86 123.75 12 50 48 327.6 10.16 313.21

5271.98 32.79 238.42 120.28 100.27 18 59 58 4672.0 33.85 229.35

NIO-COORSE E_[CUTION ACCURAC_ ORBIT 0ETERNIN_TION ACCURAC_
S(;T 1440.6 _;R 486.5 SG3 130.7 ST 502.7 52 467.4 SS 387.5

RRT -.4237 RRF .4469 RTF -.8478 CRT -.6010 CRS -.6503 CST .9964

1_20.5 R_3 -.0587 R13 .8515 LSA 718.2 HSA 3_4.A SSA 17.1

S_1 1456.6 5_ 4_6.3 THA 171.09 ELl 614.7 EL2 305.5 ALF 138.46

LAUNO.I O4TE AUG 8 1970 FLIGHT TINE 100.00 ARRIVAL OATE NOV 16 1970

HELIOCENTRIC CONIC DISTANCE 245.052

RL 131.69 LAL .IX) LOL 315.05 VL 25.178 GAL 3.35 AZl, 91.18 HCA 101.54 5HA 118.94 ECC .28104 INC I .1762 Vl 29.371

RP 108.O1 LAP -1 .15 LCP 56._9 VP 36.629 GAP -15.47 AZP 89.76 TAL 171.36 T4P 272.90 RCA 85.51 APO 152.37 V2 35.086

RC 40.692 GL -6.43 GP -10.81 ZAL 67.86 ZAP 10.85 ETS 81.37 _AE 167.49 ETE 329.28 ZAC 89.61 ETC 259.16 CLP -J.O2

PLANETOCENTRIC CONIC

C3 21.256 vHt. 4.610 OLA -27.87 RAL 244.33 RAD 6567.9 VI[L 11.943 PTH 2.13 VHP 9.715 0PA -28.29 RAP 230.00 ECC 1.3498

LNCH AZNTH LNCH TJNE L-I TINE INJ LAT INJ _ JNJ RT ASC INJ AZNTH |NJ TIN[ PC) CST TIM INJ 2 LAT INJ 2 LONG
gO.OO 11 4B 59 10_1.31 1_.52 3_4,04 1|2._5 113.98 12 6 _9 450.3 18.63 326.75

90.00 13 17 11 763.61 22.52 315.94 115.06 107.63 13 29 54 163.6 24.73 307.96

JOO.O0 12 _ 21 _2.44 1I .61 324.18 110._0 117.74 12 38 3 342.4 15.24 317.26

I00.00 15 26 30 5634.75 26.70 264.47 116.36 103.96 17 0 25 5034.8 _8.36 256.06

110.00 12 27 38 9"25.81 5.83 319.44 106.82 123.74 12 43 4 325.8 10.22 313.11

110.00 17 37 42 5224.14 33.31 234.79 117.85 98.17 19 4 46 4624.1 34.08 225.63

DIFFERENTIAL CORRECTIONS NIO-COJR,_£EY_CUTI(_NACCURACY ORBIT DETERNINATION ACCURAC_

TOE .2329 TRA-J .0_06 TC3 .2042 8AU .0669 S6T 1489.4 S_R 493.4 SG_ 143.8 ST 522.2 SR 464.6 S5 397.9

ROE _.372fl RRA .0942 RE3 -.1169 FAU .02730 RRT -.4709 RRF .4968 RTF -.8591 CRT -.6234 CRS -.6496 CST .9979
FOE -._220 FRA ,9113 FE3-I ,11210 8SP 4617 SC_ 1_69.0 R23 -.0628 R13 .8631 LSA 737.7 NSA 320.0 SSA 17.3

BOE .4393 _qA 1.0349 _C3 .2353 FGP -377 5_1 1509.0 S_2 4_9.6 THA 170.34 ELI 631.0 EL2 300.7 ALF 140.32
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE AUG 8 1970 FL|GHT TIME 102.00 ARRIVAL CATE NOV 18 1970

H1ELI(X[NTRIC CONIC

RL 151.69 LAL .(30

RP 107.97 LAP -.97

RC 41.209 GL -5.81

PLANETOCENTRIC CONIC

C3 19.228 VHL 4,385

LN(J4 47NTH LNCH TINE

90,00 11 21 56

90,DO 13 41 38

100.130 12 6 }3

lO0.O0 15 39

I10.00 12 18 28

110.00 17 44 16

OlFFER1ENTIAL CORRECTIONS

T0E .Z30§ TRA-1.0135 TO3 .2760 8AU .O815
RDE -.3511 RRA ".1059 RC3 -.1560 FAU ,02904

FOE -.2212 FRA .95J4 FC3-1.3076 8SP 4814

80E .42OO ORA 1.0190 8C3 .3171FSP -420

OISTANCE 251.$12

LOt. 315,05 VL 25,362 GAL 3,07 AZL 91,DO HCA 104,75 S_4A 119,93 ECC .26979 INC 1,0046 Vl "29.371

LOP 59,80 VP 36,767 GAP -14,59 AZP 89,74 TAL 171,63 TAP 276,37 RCA 87,58 APO 152.29 V2 35.098

GP -11,62 2AL 68,23 ZAP 11,93 ETS 73,31ZAE 164,66 ETE 329,79 ZAC 89,00 ETC 259.39 CLP -2.75

0LA -27.213 RAL 244.00 RA0 6567.8 VKL 1|.858 PTH 2.10 VHP 9.237 DPA -29.51 RAP 231.29 ECC 1,3164

L-I TIN[ INJ LAT INJ LC_IqG INJ RT A$_ INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

11"11.06 13.81 357.68 109.36 114.97 11 40 27 511,I 17.06 330.51

655.02 24.58 300.65 1|3.44 104.53 13 52 33 55.0 26.33 300.42

965.81 10.81 325,32 107.86 118.02 12 22 59 365.8 14.53 318.64

5563.54 27.77 259.45 114.27 101.52 17 12 5 4963.5 29.08 250.89

929.41 5,69 319,63 104,73 123,76 12 33 58 329.4 10,09 313,30
5172.70 33.74 230.83 J1§.33 95.87 19 10 28 4572.7 34.18 221.62

NIO-CCURSlE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,T_T 1536.2 _ 503.4 SG3 158.2 ST . 538.7 SR 461.1 $5 407.3

RRT -.5204 I_F .5501 RTF -.8684 CRT -.6401 CRS -.6470 CST .9985

1618.5 _3 -.071fl RI3 .8730 LSA 753.9 MSA 316.3 SSA 17.6

•$G1 1562.1 SG2 423.3 THA 169.56 ELI 644.3 EL2 296.2 ALF 141 .H5

LAUNCH DATE AUG 8 1970 FLIGHT TINE 104.00

HELIOCENTRIC CONIC

RL 151,69 LAL ._0

RP 107.93 LAP -.79

RC 41.891 GL -5.06

PLANET(XENTRIC CONIC

C3 17.435 VHL 4.175
LNO.I A2MTH LNCH TIME

90.00 JO 58 20

90.00 14 2 JJ

I00.00 11 50 21

I00.00 15 52 52

I10.00 12 7 53

110.00 17 51 49

DIFFERENTIAL CCRR1ECTIONS

TOE .2269 TRA -._3 TC3 .3572 8AU .0959

ROE -.3305 RRA .1187 RE3 -.2046 FAU .0_096

FOE -.2176 FRA .9954 FC3-I .5374 8SP 5003

BOE .4009 8RA 1.0033 8C3 .4116 F$P -467

ARRIVAL 0ATE NOV 20 1970

0ISTANCE 258.575

LOI. 315.05 VL 25.530 GAL 2.80 42'1. 90.83 _ 107.96 $NA 120.87 ECC .25935 IN( .8277 Vl 29.371

LCP 63.01 VP 36.893 GAP -13.74 A2'P 89.74 TAL 171.93 TAP 279.89 REA 89.52 AF'O 152.22 V2 35.111

GP -12.53 7AL 68.69 2AP 13,31 ETS 66.62 2AE 161.93 ETE 329.66 ZAC 88.27 ETC 259.62 CLP -4.54

DLA -26.37 RAL 243.62 RAO 6367.7 VEL 11.782 PTH 2.08 VHP 8.781 DPA -30.$1 RAP 232.51Ec_ 1.2869

L-| TINE |NJ LAT INJ _ INJ RT AS_ INJ AZNTH INJ TINE PC) CST TIN INJ 2"LAT |NJ 2 LONG

1161,70 12,33 340,67 106,64 113,69 11 17 42 561,7 15,69 333.60

5846.60 26.O6 279.68 111.32 101,50 15 39 38 5246.6 27,38 271.46

993.73 9.97 327,10 105.42 118.33 12 6 54 393.7 13.68 320.28

5489.81 28.68 254.13 112.04 98.87 17 24 21 4889.8 29.59 245.47

938.69 5.34 320,|2 102.60 123.81 12 23 32 338.7 9.75 313.80

5117.61 54.04 226.56 112.72 93.36 J9 17 6 4517.6 34.13 217.32

NI0-(,OUR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$_T 1585.7 _ 517.6 ,T_3 174.1 ST 553.7 SR 456.8 55 415.4

RRT -.5722 RRF ,6039 RTF -.8769 CRT -.6572 CR5 -.64f9 CST .9984

J_NJ.0 R23 -.0814 RI3 .8823 LSA 768.2 MSA 312.1 5SA 17.9
,%1 1613.1 .%2 416.7 THA 168.65 ELI 656.4 ELZ 290.4 ALF 143.21

LAUNCH DATE AUG 8 1970 FLIGHT TINE 106.00

HELIOCENTRIC CONIC

RL 151.69 LAL .00 LOL 315.05 VL

RP 101.89 LAP -.60 LOP 66.23 VP

RE 42.728 GL -4.16 6P -13.55 ZAL

PLANET(XENTRIC CONIC

C3 15.855 VHL 3.982

LNCH ATNTH LN(H TIHE

90.00 10 35 44

90.00 14 21 25

I00.00 II 32 48

100.00 16 7 2

110.00 11 55 55

II0.00 18 0 24

OIFFERENTIAL CORR1ECTIONS

TD£ .2216 TRA -.9790 TC3 .4482 8AU ,1103

ROE -.3105 RRA .1330 RE3 -.2643 FAU .03307

FOE -.2105 FRA 1.0440 FC3-I .8058 6SP 5L:_I

60E .3814 6RA .�t_O 8C3 .5Z04 FSP -5_

ARRIVAL CATE NOV 22 197D

OISTAN(E 265.337

25.685 GAL 2.55 ATL 90.64 HCA 111.18 S_4A 121.75 ECC .2¢969 INC .6441 Vl 29.371

37.014 GAP -12.93 AZP 89.77 TAL 172.27 TAP 283.45 RCA 91.35 APO 152.15 V2 35.123

69.21 2AP 14.95 ETS 61.18 ZAE 159.31ETE 329.11 ZAC 87.42 ETC 259.84 CLP -6.37

LAUNCH DATE AUG 8 1970

DL4 -25.38 RAL 243._0 RAC 6567.6 VEL 11.715 PTH 2.06 VHP 8.347 DPA -32.19 RAP 233.66 ECC 1.2609

L-I TINE INJ LAT INJ LONG INJ RT A$_ INJ A2'MTH INJ TIN_ PO CST TIN INJ 2 %AT INJ _ LONG
1210.74 10.87 343.52 104.04 116.31 10 55 55 610.7 14_32 336.54

5754.01 27.15 273.32 109.39 98.38 15 57 19 5154.0 28.03 264.76

1026.45 8.91 328.95 103.00 118.65 11 49 55 426.5 12.67 322.18

5413.53 29.34 248.58 109.71 96.01 17 37 15 4813.5 29.86 239.82

953.92 4.76 320.92 100.47 123.89 12 11 49 353.9 9.18 314.62

5058.83 34.18 22_.97 110.04 90.65 19 24 43 4458.8 33.89 212.74
MI0-COURS[ EX]ECUTION ACCURAC_ CRBIT DETERMINATION ACCURACY

,_T 1631,1 SGR 537.4 SG3 191,7 5T 566.2 SR 451.3 5s 422.0

RRT -.6252 RRF .6628 RTF -.8848 CRT -.6740 ORS -.6335 CST .9971

1717.4 R_3 -.0924 RI3 .8911 LSA 779.4 MSA _07.5 SSA 18.3

$411 1667.6 $412 410.3 THA 167.60 ELi 666.3 EL2 283.3 ALF 144.37

P_LIC_ENTRIC CONIC

RL 151.69 LAL .00

RP 107.86 LAP -,41

RC 43.711 GL -3.07

PLANIETOCENTRIC CONIC

C3 14.467 VHL 3.804

LNCH A_MTH LN(H TIM_
90.00 10 13 18

90.00 14 40 J5

JO0.O0 11 14 19

I(30.00 16 21 56

II0.00 II 42 40

110.00 18 10 4

FLIGHT TINE 108.00 ARRIVAL DATE NOV 24 1970

DISTANCE 272.095

LOL 313.05 VL 23.827 GAL 2.32 A2'L 90.45 HCA 114.40 SI,4A 122.58 ECC .24078 INC .4521 Vl 29.371

LOP 69.45 VP 37.124 GAP -12.14 A2'P 89.81 TAL 172.64 TAP 287.05 RCA 93.06 APO 152.09 V2 35.135

GP -14.71 ZAL 69.B0 7AP 16.83 ETS 56.83 2AE 156,82 ETE 328.20 ZAC 86.42 ETC 260.05 CLP -8.27

0LA -24.20 RAL 242.75 RAO 6567.6 VlEL 11.656 RTH 2.05 VHP 7.935 0PA -33.67

L-I TIN_ INJ LAT INJ LONG INJ RT 6SC INJ AZNTH INJ T|NE PO CST TIM
1261.31 9.33 346._4 101.54 116.86 10 34 19 661.3

5662.38 27.88 266.72 107.13 95.15 16 14 38 5062.4

1064.35 7.67 331.0_ 100.63 118.98 11 32 3 464.4

5334.57 29.76 242.75 107.28 92.97 17 50 50 4734.6

975,43 3.95 3LP_.03 98.36 123.98 11 58 55 _75,4

4996.26 34.12 217.09 107.31 87.76 19 3_ 20 4396._

DIFFERENTIAL CCRRI[CTION$

TDE ,2143 TRA -,9617 TC3 .5492 8AU ,1247

ROE -.2908 RRA .1492 RC3 -.3377 FAU .03539

FOE -.1984 FRA 1.0976 FC3-2.1175 OSP 5_3

8DE .3612 6RA .9732 9C3 .6447 FSP -578

RAP 234.72 ECC 1.2381

INJ 2 LAT INJ 2 LONG
12.86 339,54

28.50 258.08

11.47 324.36

29.85 233.95

8.38 315.77

33.43 207.91

ORBIT OETERNINATION ACCURACY

ST 575.7 SR 444.3 SS 426.7

CRT -.6909 CRS -.6201 CST .9941

LSA 786.7 _SA 502.9 SSA 18.6

ELI 673.4 EL2 274.6 ALF 145.38

NIO-_ E_CUTION ACCURACY

_GT 1673.8 SGR 5_4.4 SG3 211.1

RRT -.6775 _ .71_ R'rF -.8922

•_8 1766,4 R23 -.1045 RI3 .8996

$61 1719.5 _2 404,1 THA 166,36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970)

LAUNCH OATE aUG 8 1970 FLIGHT TIM[ 110.00 ARRIVAL CATE NOV 2_ 1970

HELIO(:ENTRIC CONIC

RL 151.69 LAL .(30

RP 107.8Z LAP -.ZZ

RC 44.8?9 GL -1.78

PLAN[TOCENTRI{ CONIC

C3 13.?56 VIOL 3.641

LNO_ A?NTH LN(:H TINE

90.00 g 50 40

90.00 14 59 11

100.00 10 34 54

I00.00 16 37 38

IIO.DO 11 28 10

110.00 18 ZO 51

OIFFERENTIAL CCII_IECTION$

TOE .:Z044 TRA -.9447

RO[ -.2711 RRA .1677

FOE -.1799 FRA L1372

80E .3395 8RA .9594

01STANCE ?78.847

LOL 315.05 VL 25.958 GAL 2.10 AZL 90.25 HCA IJ7.62 5_A 123.35 ECC .73758 JNC .2500 Vl 29.371

LOP 72.67 VP 37.226 GaP -11.37 AFP 89.88 TAL 173,05 TaP ?90.67 RCA 94.66 4PO 152.03 v2 35.146

GP o16.02 ZAL 70.45 ZAP 18.95 [TS 53.37 ?AE 154.44 ETE 326.99 ZAC 85.15 ETC 260.24 CLP -10.25

TC3 .6584 8AU .1_91

RC3 -.4272 FAU .03791

FC3-2.4761 6SP 5579

6¢3 .7848 FSP -6a3

0LA -22.82 R4L Z4Z.Z9 RAO 6567.5 VEL 11.604 PTH 2.03 VHP 7.545 0PA -35.28 RAP 235.66 ECC 1.2182

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM[ PO CST TIN INJ Z LAT INJ 2 LONG

1319.21 7.66 349.52 99.17 117.35 10 IZ 35 715.? 11.26 342.69

5570.15 28.26 260.00 104.77 91.81 16 32 1 4970.1 28.22 251.33

1107,89 6.12 333.50 98,39 119.30 II 13 22 507.9 10.08 326.84

5232,70 29,89 236,67 104,80 89.78 18 5 11 4652.7 29.54 227.88

1003.56 2.87 323.53 96.32 |24.08 11 44 54 403.6 7.33 317.27

4929.79 33.82 211.92 104.57 84.71 19 43 1 4329,8 32.72 202.86

MI0-COURS[ [X[CUTION aCCURACY CRSIT 0ETERMINATION aCCURacY

S_T 1713.0 sr_ 600.6 SG3 232.4 ST 581.2 SR 435.3 SS 429.6

RRT -.7272 _ .7722 RTF -.8989 CRT -.7073 CRS -.6002 CST .9884

SG6 1815.3 1_3 -.1178 R13 .9077 LSA 788.8 MSA 298.7 SSA 19.0

SGI 1770.9 _2 398.8 THA 164.91 ELl 676.2 ELZ 264.4 ALF 146.26

LAUNCH 0ATE AUG 8 1970 FLIGHT TINE 112.00

HELIC([NTRIC CONIC
RL 151.69 LAL .(30 LOt. 315.05 VL

107,79 LaP -,03 LCP 75,89 VP

RC 46.073 GL -.27 GP o17.51 ZAk

PLANET(X_ENTRIC CONIC

C3 12.207 VHL 3.494
LNCH AA'NTH LNCH TIHE

go.O0 9 27 38

90 .(30 15 18 32

1OO.OO 10 34 36

I[XJ.OO 16 54 16

110.0{3 11 12 31

110.OO 18 32 50

OIFFERENTIAL CORRECTIONS

TOE .1go8 TRA -.9282 TC3 .7719 8au .1533

R(3E -.2506 RRA .1894 RC3 -,5354 FAU ,04083

FOE -.1516 FRA 1.2232 FC3-2.8814 BSP 5760

_3E .3149 8RA .9473 8C3 .9394 F_k° -715

aRRIVaL CATE NOV _o8 1970

OISTANCE 285,591

26.077 GAL 1.89 AZL g0.04 H(,A 120.85 5_4A 124.06 ECC .22506 INC .0335 VI 29.371

37.320 GAP -10.63 AZP 89.98 TAL 173.47 TAP 294.31 RCA 96.14 APO lSl .98 v2 35.158

71.17 ZAP 21.29 ETS 50.62 ZAE 152.18 ETE 325.48 ZAC 83.89 ETC 260.41 CLP -12.30

OLA -21,19 RAL 241,83 RAO 6567,5 bIEL 11,558 PTH 2,02 VHP 7,179 0PA -37,03 RAP 236.46 ECC 1,2009
L-I TINE INJ 1_4T INJ LONG INJ RT A,_ INJ A2'NTH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

1373.72 3.81 352.83 96.95 117.76 9 50 32 773.7 9.48 346.07

5476.29 28.27 253.13 102.37 88.37 16 49 49 4876.3 27.75 244.51

1157.61 4.56 3_.L_ 96.26 119.5,7 10 53 53 557.6 8.46 329.65

5167.63 29.70 2_.35 102.29 86.46 18 20 23 4567.6 28.89 221.64

1038.75 1.53 315,36 _1.38 124.15 11 29 50 438.8 6.00 319.13

4859.26 33.25 ,_.50 101.86 81.55 19 53 49 4259.3 31.72 197.60

MI0-C, OJR,_[ EXECUTION ACCURACY OR81T 0ETERNINATION aCCURACY

SGT 1747.6 _ 647.9 ,T_3 255.5 ST 581.4 5_ 423.1 55 430.7

_T -.77L:_0 I_F .8"_05 RTF -.9049 CR'T -.72_4 CRS -.5697 CST .9782

8G6 1863.8 R23 -.1324 RI3 .9155 LSA 784.0 NSA 295.8 SSA 19.5

_I 1821.5 _2 395.1 THA 163.22 ELl 673.2 EL2 252.6 ALF 147.06

LAUNCH 0ATE AUG 8 1970 FLIGHT TINE 114.00 _RRIVAL _TE NOV 30 1970

HELI(_ENTRIC CONIC

RL 151.69 LAL .O0

RP 107.76 LAP .16

RC 47.431 GL 1._1

PLAN[TOCENTRIC CC_NIC

C3 11.307 VHL 3.363

LNO4 AZNTH LN_H TIME

9O .OO 9 4 4

go.OO 15 38 36

I00.00 10 13 26

100.00 17 11 56

110.00 10 55 46

110.00 18 46 5

0IFFERENTIAL CORRECTIONS

TOE .1751 TRA -.9121 TC3 .8877 BAU .1677

ROE -,2289 RRA .2149 RE3 -,6652 FAU .04351

FOE -.1133 FRA 1.2965 FC3-3,3316 BSP 5938

8OE .2882 8RA .93?0 8C3 1.1093 FSP -791

OISTANCE 292.325

LOL 315.05 VL 26.185 GAL 1.69 AZL 89.81HC.A 124.07 SMA 124.72 ECC .21819 INC .1929 Vl 29.37!

LOP 79.12 VP 37,406 GaP -9.92 _?P 90.11 TAL 173.90 TAP 297.9_ RCA 97.51 APO 151.93 v_ 35.168

GP -19.?0 ZAL 71.93 ZAP 23.86 £TS 48.44 ZAE 150.00 ETE 323.68 ZAC 82.32 ETC 260.56 CLP -14.44

CLA _19.30 RAL 241.39 RAO 6567.4 VEL 11.519 PTH 2.01 VHP 6.838 OPA -38.95 RaP 237.10 ECC 1.1861

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A2'IqTH INJ TIH_ PC) CST TIM INJ 2 LAT INJ 2 LONG

1437.97 3.76 356.44 94.93 118.09 9 28 2 838.0 7.49 349.74

5379.98 27.89 246.12 99.98 84.87 17 8 16 4780.0 26.88 237.59

1714.17 2.65 339.37 94.31 119.79 10 33 40 614.Z 6.60 332.81

5079.02 29.15 _,3.83 99.82 83.07 18 36 35 4479.0 27.88 215.25

1081._1 -.10 327._9 9_.59 124.18 11 13 47 481.5 4.38 321.38

4784..t_ 32.36 200.84 _J.21 78.32 20 5 50 4184.4 30.41 192.17

NI0-COJR_ilE [XECUTION ACCURAC_ CRSIT DETERNZNAT_ON ACCURACY

SGT 1776.8 S_R 709.1 .%3 280.5 ST 577.4 SR 407.3 5S 432.1

RRT -.8115 _ ,8628 RTF -,9102 CRT -.7405 CRS -.5303 CST .9607

SG6 1913.1 _3 -.1469 RI3 .9231 LSA 774.1 MSA 293.9 ssA 19.9

5G1 1872.2 ._ 393.3 THA 161.19 ELl 665.5 EL2 _37.5 ALF 147.84

LAUNCH OATE AUG 8 1970 FLIGHT TIME 116.00

HELIOCENTRIC CONIC

RL 151.69 LAL .00

RP 107.72 LAP .35

RE 48,893 GL 3.57

PLANIETOC_NTRIC CONIC

C3 10,550 _ 3,248

LNCH A2'NTH LNCH TINE
90.00 8 39 53

go.O0 15 59 38

100.00 9 51 23

I00.OO 17 30 49

110.00 10 37 58

110.00 19 0 44

OIFFERENTI4L CORR[CTIONS

TOE ,1354 TRA -.8_N_3

ROE -._O48 RRA .2454

FOE -.0604 FRA 1.3771

_OE .2571 8RA .9294

01STANCEL_)9.046

LQ. 315.05 VL 26.184 GAL I.S| A_. 89.56 PiCA 127.30 SMA

LOP 82,34 VP 37.484 GAP _3,L_ A2'P g0.Z7 TAL 174.35 TAP

GP -21.13 ZAk 72.75 ZAP 215._ ETS 46.70 ZAE 147.89 ETE

TC3 1.O021 8AU .18_6

RC3 -.8193 fAU ;04654

FC3-3.8191 8SP 6110

8C3 1.2944 FSP -873

aRRIVaL DATE _EC 2 1970

125.33 ECC .21193 INC .4412 Vl 29.371
301.64 RCA 98.77 APO 151.89 V2 35.179

321.57 7AC 80,30 ETC 260.68 CLP -16.68

OLA -17.13 RAL 240.99 RAO 8567.4 V_L 11.488 PTH 2.00 VHP 6.524 OPA -41 .06 RaP 237.53 ECC 1.1736

Lol TIME INJ LAT INJ _ |NJ RT ASC INJ A214TH INJ TINE PO CST T1h INJ 2 LAT INJ 2 LONG
1509.08 1.48 ,41 93.13 118.28 9 5 2 909.1 5._5 353.76

5280.46 27.07 238.95 97.67 81.37 17 _7 _9 4680.5 25.60 230.59

1278.36 .48 342.g0 9"Z.58 119.89 lO I_ 42 678.4 4.45 336.36

4966.42 28.20 217.11 97.45 79.65 18 53 56 4386.4 26.48 208.73

1132.45 -2.0fl 350.25 91.00 1_4.13 10 56 50 532.5 2.44 324.05

4705.09 31.11 194,9_ _,70 75.06 20 19 9 4105.1 28.75 186.59
NID-COUR_ EXEOJTION ACCURAC_ ORBIT 0ETERNINATION aCCURaCY

_GT 1799.Z _ 788.8 SG3 507.0 ST 567.4 SR 386.3 SS 436.0

RRT -.8443 _F .8979 R1T -.9151 CRT -.7610 CRS -.4797 CST .9323

SG_ 1963.7 R_3 -.1807 R13 .9307 LS4 757.7 HSA 294.3 SSA 20.1

SGI 1923,7 S62 394,3 TH_ 158,80 ELl 650.7 EL2 218,6 ALF 148.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG 8 1970 FLI_'IT TIN[ 118.00 ARRIVAL 0ATE OEC 4 1970

HIEL IO(£NTRIC CONIC

RL 151 .69 LAL .DO LOt. 315.05 VL

RP IO7.69 LAP .54 LOP 85.57 VP

RC 50.451 GL 5.97 GP -23.33 7AL

PLANE T(XENTRXC CONIC

C3 9.929 VHL 3.151

LNO4 ATNTH LNCH TIN[
90.00 8 14 58

90.00 16 21 56

100.130 9 28 27
100.(30 17 51 7

110.00 10 19 9

IIO.DO 19 16 55

OIFFERI[NTIAL CORI_EC T ICNS

TOE .1324 TRA -.8814 TC3 1.1063 BAU .1979

ROE -.1770 RRA .28_2 RC3 -.9993 FAU .049(51
FOE .0093 FRA 1.4648 FC3-4.32§2 BSP _1

80[ .2210 _A .9254 OC3 1.4go8 FSP -959

0IST_[ ]05.754
26.374 GAL 1.35 AZL 99.19 HC.A 110.32 SM4 125.89 ECC .20626 rNC .7115 V! 29.371

37.556 GAP -8.55 AZP 90.46 TAL 174.79 TAP ]05.32 RCA 99.92 APO 151.86 V2 35.188

73.61 ZAP 29.77 ETS 45.30 ZAIr 145.78 ETE 319.15 ZAC 78.39 ETC 260.76 CLP -19.D4

0LA -14.61 RAL 240.66 RAO 6567.4 VEL 11.459 PTH 1.99 VHP 6.238 DPA -43.40 RAP 237.73 ECC 1.1634

• L-I TINE |NJ L4T INJ L.CNG |NJ RT AS(: INJ AZMTH INJ TIN[ PO (ST TIM INJ 2 LAT INJ 2 LONG

1588.23 -1.08 4.83 91.63 118.]0 B 41 26 988.Z 2.71 356.20

f1176-,J39 25.81 131.64 95.51 77.92 17 48 13 4577.0 23.88 223.50

1351.12 -1.99 346.89 91.12 119.83 9 50 59 751.1 1.99 ]40.37

4889.34 26.82 210.ZZ 95.26 76.28 19 12 37 4289.3 24.67 202.09

1192.3§ -4.33 333.38 89.66 123.94 10 39 1 592.4 .15 327.17

4620.87 29.48 188.98 94.40 71.85 20 33 56 4020.9 26.71 180.88

MIO-_SlE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1813.0 SGR 883.9 SG3 334.7 ST 552.5 SR 359.4 SS 447.4

RRT -.8703 _ .9"160 R1T -.9191 CRT -.7901 CRS -.4273 CST .8896

SC_ 2017.0 ._3 -.1725 R13 .9384 LSA 738.5 NSA 298.0 SSA 20.2

SGI 1977.1 _ 399.2 THA 135.97 ELI 6]0.2 EL2 193.2 ALF 149.65

LAUNCH DATE AUG 8 1970 FLIC_4T TINE 120.00 ARRIVAL DATE DEC 6 1970

HEL IOCENTRIC CONIC

RL 151 .69 L4L .DO

RP 107.67 LAP .13

R_ 52.0_N_ GL 8.72

PLANE TOCENTRXC C(_ll C
C3 9.447 _ 3.074

LNO_ AZNTH _ TIN[

gO.DO 7 49 11

90.(X) 16 43 46

I00.00 9 4 33

IDO.O0 18 4_ 5

IIO.O0 9 39 18

110.00 19 34 50

DIFFERENTIAL CORf_CTI_

TOIl .1063 TR4 -.8657 TC3 1.1925 _ .2141

ROE -.14_6 RRA .3_5 RC5-I .Z049 FAU .03L_O

FOE .0986 FRA 1.5572 FC3-4.8_0 _ MgZ

.1788 824 .9252 BC3 1.6952 FSP -1049

0I STANCE 312.445

LCL 315.05 VL 16.454 GAL 1.20 AZl. 88.99 HC_ 133.75 SNA 126.40 ECC .20113 IN(:

LOP 88.80 VP 37.612 GAP -7.90 AZP 90.70 TAL 175.23 TAP 308.99 RCA 100.98 APO

GP -25.84 7AL 74.50 2AP 33.14 ETS 44.16 ZA[ 143.63 £TE 316.41 ZAC 75.96 ETC

OLA -11.77 RAL 240.42 RA0 6567.3 VI[L 11.438 PTH 1.98 VHP 5.985 0PA -46.00 RAP

L-J TINE INJ LAT ZNJ LCNG ]NJ RT ASC ZNJ A214TH INJ TINE

]676.76 -3.93 9.77 90.48 118.07 8 17 8

5068.81 24.05 Z_4.21 93.60 74.59 18 10 15

1433._ -4.77 351.43 gO.02 119.34 9 28 27

4787.21 24.9_ Z03.Z0 93.31 73.02 19 32 52

1262.16 "6.96 337.06 88.66 123.55 10 20 20

4531.41 Z7.42 182.83 92.36 68.74 20 50 21

NI0-COURSE EXECUTION ACCURACY

SGT 181_.0 SGR 1003.3 SG3 _62.3

met -.8_01 mr .9475 RTF -.9223

St.,8 2073.8 R_3 -.1807 213 .9461
_1 2033°2 _2 40_.3 THA 152._

1.0094 VJ 29.371

151.83 V2 35.198

260.78 CLP -21.52

237.61 ECC 1.1555

PO CST TIN "_NJ "Z LAT INJ Z LONG

1076.8 -.|4 3.14
4468.8 21.70 216.32

853.6 - .80 344.89

4187.2 22.42 195.34

662.2 -2.52 330.81

3931.4 24.28 J 75.07

ORBIT DETERMINATION ACCURACY

ST 533.4 SR 327.0 SS 472.0

CRT -.8364 CRS -.3977 CST .8328

LSA 721.7 NSA _]04.7 SSA 19.8

ELI 605.4 EL2 157.9 ALF 150.66

LAUNCH DATE AUG 8 1970 FLIGHT TIN[ 122.00 ARRIVAL 0_TE DEC 8 1970

HELIOCENTRIC CONIC C_STANCE 319.120

RL 151 .69 LAL .DO LOt. 315.05 VL 26.517 GAL 1.06 AZL 88.66 HCA 156.98 SNA

RP 107.64 LAP .92 LOP 91.03 VP 37.681 GAP -7.27 A_P 90.98 TAL 175.66 TAP

RC 53.818 GL 11.87 GP -28.69 ZAL 75.43 TAP _.82 ETS 43.17 ZAE 141.36 ETE

PL_NETO(ENTRIC CONIC

C_ 9.108 VHL 5.018 DLA -8.52 RAL Z4O.Z9 RAO 6567.3 Vl[L 11.424 PTH 1.98 VHP

LNCH ATNTH LNCH TIN[ LoI TIME INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIN[

DO.0Ù 7 22 20 1776.27 -7.09 1_.38 89.77 117.49 7 51 56
go.O0 17 11 55 4955.10 21.79 216.64 9_.03 71.45 18 34 8

100.O0 8 39 55 1527.19 -7.89 3_6.63 89.34 118.93 9 5 0

10(3,£10 18 37 Z 4679.40 2"Z.64 l_N_.04 91.70 69.93 19 55 1

110.00 9 _ 22 1543.03 -9.99 341.38 88.07 122.86 10 0 45

110.00 19 54 4Z 4436.33 24.92 176._8 90.89 65.80 21 8 39
DIFFER_ENTIAL C(_CTICNS NI0-COUR_I_ _XECUT|CN ACCURACY

TOE .0769 TRA -.8510 TC3 1.Z]01BAU .231§ S_T 1805.4 S_R 1148.5 5_3 389.4

ROE -.1017 RRA .3_09 RC3-1.43E1 FAU .05_19 RRT °.g042 _F .9634 RTF -.9246
FOE .2122 FRA 1.8543 FC3-5.2339 8SP 8712 S_8 2139.7 1_3 -.1835 R13 .9540

_D£ .1274 _RA .9_3 8C5 1.9010 FSP -1137 SGI _097.7 SC_ 4L_Z.2 THA 148.68

126.87 ECC .19653 INC 1.3414 Vl 29.371

312.64 RCA 101.94 APO 151.80 V2 55.206

313.35 Z_C 73.17 ETC 260.73 CLP -24.13

5.770 OPA -48.89 RAP 237.11ECC 1.1499

PC) CST TIM INJ 2 LAT INJ 2 LONG

1176.3 -3.35 8.69

4355.1 19.05 209.03

927.2 -3.97 350.04

4079.4 19.71 188.48

743.0 -5.59 335.05

_836.3 21.44 169.16

ORBIT DETERMINATION ACCL_ACV

ST 511.9 SR 293.3 SS 517.9

CRT -.9075 CRS -.43_8 CST .7717
LSA 719.5 HSA 313.3 SSA IB.H

ELI 579.8 EL2 108.8 ALF 151.43

LAUNCH DATE AUG 8 1970 FLIC_4T T|NE 124.00 ARRIVAL CATE CEC 10 1970

HELIOCENTRIC CONIC

RL 151.69 LAL .OD

RIP 107.61 LAP 1.10

RC 53.612 GL 15.46
PLAN[TOCENTRIC C_NIC

C3 8._28 _ 2.g88

LNCH AZNTH LNCH TIME

go.OÙ 6 54 9

go.OÙ 17 39 44

100.00 e 13 12

100.00 19 3 22

110.00 9 16 1_

110.00 20 16 _i

OIFFERI[NTIAL CCI_CTJCN._

TO[ .0448 TRA -,8_ TC3 1.2689 _ .2505
RO( ".0478 RRA ,4477 RC3-1.6724 FAU .0_747

FOE .3109 FRA 1.7517 FC3"5.5731B_P 64_13
80£ .0655 BRA ,948_ 8C3 Z.0993 FSP -1215

OlSTkNCE 395,777

LOL 315.03 VL 26.S_ GAL .94 AZL _.28 <A 140._I f_A

LOP 95,27 VP 37,734 GAP -6,66 A_P 91,32 TAL 176.07 TAP

GP -31 ,94 Z_. 7_,-3_ ZAP _,81 ETS 42,27 ZAE 138.90 ETE

127.29 ECC .19240 INC 1.7163 Vl Z9.371

316.28 RCA 102.80 APO 151.78 v2 35.214

310.01 7AC 69.98 ETC 260.60 CLP -26.89

Or.J, -4.86 R_. 240.18 R_ 6_167.3 V[L 11.416 PTH 1.98 VHP 5.598 0PA -32.10 RAP 236.11ECC 1.1469

L-I TINE INJ I.AT INJ _ ;NJ RT A_K: |NJ A214TH INJ TXNE PO C]T T|M INJ 2 LAT ZNJ 2 LONG

1888.67 -10.56 21.81 89.61 116,43 7 25 37 1288.7 -6.93 15.02

4834.98 18.99 _)_.94 90.89 68._9 19 0 19 4235.0 15.91 L_1.62

1833.65 o11._4 2.65 89.20 117.84 8 40 26 1033.6 -7.5_ 355.94

4565.24 19,_0 198.76 g0.54 67.13 20 19 27 3965.2 16.53 181.49

1436.41 °13.3_ 346.48 88.00 1_1.7_ 940 9 836.4 -9.10 340.01

4335.2_ 21.94 170.1_ 89.48 63.11 21 29 6 3735.2 18.16 163.14

NIO--(_UR_ [X[CUTICN ACCURACY ORBIT O[TERNIN_TION ACCURAC_

_T 1781,0 8_ 13_.7 SG3 413.5 ST 490.9 SR 275.9 SS 589.5

1_1"-.9136 _ .974_ RTF -.92_9 CRT -.9846 CRS -.DO31 CST .7232

S_ L)Z|8.4 _ -.17SN_ R13 .9820 LSA 7_0.2 NSA 318.6 SSA 17.2

SGI ZI74.Z _ 44(],5 THA 144,14 ELI $6|.5 EL2 42.1 ALF 150.86

g00



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE AU6 8 1970

HIlL I(XENTRI C CONIC

RL 151.69 LAL .00

RP 107.59 LAP |.18

RC 57.469 6L 19.50
PLANE TOCENTRI C CONIC

C3 8.933 VHL Z.989

LN(.J4 A7114TH LNCH TINE
gO.O0 6 24 IO

90.00 IS IO 57

1OO.OO 7 45 9

I(XLO0 19 32 38
110.00 8 52 35

IIO.O0 20 41 42

FLIGHT TJNE 126.00

LOL 315.05 VL 26.650 GAL

LOP 98.51 VP 37.?82 GAP

6P -35.6! ZAL 77.38 ZAP

ARRIVAL 0ATE 0EE 12 1910

DISTANCE 332,413

• 83 AZL 87.8§ PICA 143,44 .Td,IA 127.67 ECC .18873

•-6.07 A2_P 91.72 TAL 176.44 TAP 319.88 RCA 103.57

45.13 ETS 41_36 ZAE 136.15 ETE 306.42 ZAC 66.35

DLA -.76 RAL 240.44 RAO 656?.3 VEL 11.416 PTH 1.98 VHP 5.478 0PA

L-! TINE !NJ 1_AT ;NJ LONG XNJ RT /_C INJ A2_TH ZNJ TINE

2016.40 -14.3Z 29,31 90.13 114.69 6 57 46

4707.49 15.64 201.09 90.33 66.09 19 29 24

1755,13 -15.10 9.72 89.74 116.11 8 14 24

4443.97 16.42 181.34 89.96 64.66 20 46 42

1344.07 -17.16 352,55 Be.E0 120.03 9 18 19

4227.82 18.90 163.80 88.63 60.73 21 52 I0

DIFFERENTIAL C..OK_IECT!_ NI0-COJR_ EXECUTION ACCURACY

TCNE .0123 TRA -.8214 TO3 I .2_ _ .2717 SGT 1740.3 _ 1316.8 SG3 432.4

ROE .0226 RRA .3306 RC3-J.g079 F_MJ .03873 RRT -.9191 mF .9828 R1T -.9258

FOE ,3133 FRA | .9441 FC3-3._J37 8SP 7_ _ 2316.3 1_3 -.1683 RI3 .9700

80g .0237 8RA .gT?BBC3 2.2748 FSP -1178 SGI 1269.9 _ 461.9 THA 139.02

LAUNO_ DATE AUG 8 1970 FLIGHT TINE 128.00

HELIOCENTRIC CON!C 0ISTAN_..E 339.029

RL 131.69 LAL .DO LCL 313.03 VL 26.?01 GAL .73 AZL 87.33 PICA 146.67 SeAA 126.DO E(C

RP 107.57 LAP 1.45 LCP 101.74 VP 37.815 GAP -3.49 AZP g_.21 TAL J76.79 TAP 323.46 RCA

RC 59.382 GL 24.02 GP -_9172 ZAL 78.40 ZAP 49.76 [TS 40.34 Z_[ 133.02 ETE _02.63 ZAC
PLANE TOCENTR!C CON!C

C3 9.172 VHL 3.0'19 DLA 3.79 RAL 240.77 RN) 6_?.3 _I[L 11.426 PTH 1.98 VHP 5.422 OPA
LNO._ AZNTH LNO4 T!NIE L-Z TIME INJ LAT INJ _ INJ RT A_K: !NJ AZNTH |NJ TII._

90._XJ 5 51 42 2162.67 -18.28 ]k_.J_ 91.51 112,01 6 27 44

90.00 18 46 4 4371.41 11.'_ 183.01 g0.49 64.04 20 2 15

100.00 7 14 49 1894.58 -19._ 18.15 91.|5 113.43 7 46 23

1OO.OO ZO 5 38 A314.73 12.31 173.74 go.0B 62.63 21 17 33

110.00 8 27 7 1668.26 -21.23 339.88 90.06 117.44 8 54 56

llO.O0 21 9 48 A113.82 14.58 157._J 8_.S9 58.73 22 18 22

DIFFERENTIAL COI_CT_ON_ NJO-C0UR_ [_CUTJCIN ACCURACY

TOtE -.0|94 TRA -.80_ 7C3 J.1314 _U .2950 _I_T 1676.8 S_R 1766.8 S_3 442.6

ROE .1137 RRA .6_0 RC3o2.1127 F_J .0_76 RRT -.9_0_ RRF .988_ RTF -.9239
FOE .6950 FRA 1.9183 FC3-3.3462 8_P 7373 _ 1435.7 R_3 -.1509 RI3 .9774

BOE .1174 BRA J.OL_L_ B_3 2,4061FSP -1318 SGI 2M7.O_2 484.6 THA 133.37

IN_ 2.1458 Vl 29.371

APO 131.76 V2 35.222

ETC 260.37 CLP -29.80

-55.64 RAP 234.44 ECC 1.1470

PO CST TIN INJ 2 LAT INJ 2 LONG

1416.4 -10.87 22.33

4107.3 12.28 194.02

1155.2 -11.46 2.8J

3844.0 12.87 174.34

944.I -13.04 343.86

3627.8 14.46 157,D2

ORBIT DETERHINATIC_d ACCURACY

ST 473.5 SR 310.1 SS 686.4

CRT -.9600 CRS -.8221CST .6991

LSA 831.2 MSA 316.9 $SA 14.9

ELI 565.7 EL2 51.9 ALF 146.99

ARRIVAL GATE DEC 14 1970

.18549 IN(: 2.6464 VJ 29.371

104.26 AFrO 151.75 V_ 35.229

62.27 ETC 259.98 CLP -32.87

-59.52 RAP 231.85 ECC 1.1510
PO CST TIM INJ 2 LAT ZNJ 2 LONG

1562.7 -15,13 30.96

3971.4 8.14 186.17

1294.6 -I3.75 10.9A

3714.7 8.7A 166.97

IO68.3 -17.39 352.86

3513.8 IO.33 150.76

ORBIT DETERMINATION ACCURACY

ST 459,2 SR 422.7 SS 801.8

CRT -.8923 CRS -.9455 CST .6990

LSA 968.1 NSA 308.2 SSA 12.A

ELI 607.3 EL2 144.2 ALF 137.66

LAUNCH 0ATE AUG 8 1970 FLIGHT TIN_ 130.00 ARRIVAL CAT£ OEC 16 1970

HELIO(ENTRIC CONIC

RL 151.69 LAL .[30

RP 107.55 LAP 1.62

RE 61.346 GL 29.00

PLAN_TOCENTRIC CC_IC

C3 9.726 VHL 3.119

LNCH ATNTH LN_H TINE

90.00 5 15 34

90.00 19 26 25

I[30.00 6 41 11

100.00 20 43 30

110.00 7 39 9

110.00 21 42 0

OIFFERENTIAL CCI_RECTIONS

TOE -.0485 TRA -.7839

ROE .2410 RRA .7fl78

FOE .8893 FRA 1.96_q

80E .2Af18 _RA 1,0903

CISTAN_E 345.623

LOt. 315.05 VL 26.747 GAL .65 AZL 86.76 H(A 149.90 SMA

LCP 104.98 VP 37.863 GAP -4.93 AZP 92.80 TAL 177.09 TAP

GP -44.29 7AL 79.44 ZAP 54.66 ETS _9.12 ZAE 129.44 ETE

128.30 ECC .1fl265 INC 3.2410 vl 29.371

326.99 RCA 104.fl7 APO 151.74 V2 35.235

29_.76 7AC 57.73 ETC 259.40 CLP -36.08

CLA 8.78 RAL 241.30 RAO 6567.4 VEL 11.451 PTH 1.99 VHP 5.446 CPA -63.69 RAP 227.89 ECC 1.1601

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A;_4TH |NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2332.09 -22.24 49.07 94.01 108.00 5 54 26 1732.1 -19.57 41.41
4424.94 7.23 184.59 91.58 62.55 20 A0 10 3824.9 3.50 177.91

2055.97 -23.12 28.43 93.68 109.50 7 15 _7 1456.0 -20.25 20.H!

4176.30 8.06 165,87 91.13 61.12 21 53 6 3576.3 4.14 159.27

1811.95 -25.46 8.89 92.67 113.62 _ 29 _1 1211.9 -82.04 1.40

3993.08 10.22 150.66 89.83 57.20 22 48 34 3393.1 5.82 144.33

MI0-CCURSlE EXECUTION ACCURACY ORBIT CETERNINATION _CCURACY
TC3 1.0042 BAU .3202 SGT 1388.7 ,%R _.5 SG3 441.1 ST 446.5 SR 613.5 SS 927.0

RC3-2.2484 FAU .05702 RRT -.9182 _T" .9921 RTF -.9194 CRT -._21_ CRS -.9853 CST .7125
FC3-5.0757 BSP _0_ 56_ 2582.9 R_3 -.1284 R|3 .9840 LSA 116_.7 NSA E96.1 SSA 10.0

BC3 2.4625 FSP -1328 S(,I 2532.8 SG2 505.9 TH_ 127.36 ELI 7_7._ EL2 214._ ALF 124.26

LAUNCH DATE AUG 8 1970 FLIGHT TINE 132.DO ARRIVAL C_TE CEC IB 1970

HELIOCENTRIC CONIC

RL 151.69 LAL .DO

RP 107.53 LAP 1.79

RC 63.353 GL 34.41
PLAN_TOCENTRIC CONIC

C3 10.736 VHL 3.277

LNO_ ATNTH LNCH TIN[

90.OO 4 33 37

90.00 20 14 20

IOO.OO 6 2 29

1OO.OO 21 28 9

IlO.O0 7 27 39
IIO.O0 22 19 33

OlSTANCE 352.193

LQ. 315.05 VL 26.786 GAL .58 AZL 86.04 HCA 153.12 S_AA 12_.57 ECC .18017
LOP 108.22 VP 37,896 GAP -4.39 A2'P 93.54 TAL 177.35 TAP 3_.48 RC_ 1_5.40

GP -49.31 7AL 80.51 ZAP 39.75 ET5 37.59 2AE 125.35 ETE 294.fl5 7_C 52.73

OLA 14.16 RAL 242.05 RAO 636?,4 VEL 11.495 PTH 2.00 VHP 5.574 CPA -68.05

L-I TIN[ INJ LAT INJ _ INJ RT A.SC INJ A2'_ATH INJ TIN[ PC) CST TIM

2532.20 -25.79 62.64 97.90 102.1! 5 15 50 1932,2

4264.46 2.12 175.58 93.90 61.76 21 25 24 3664.5

2245.61 -26.83 41.29 97.63 103.71 6 39 f15 1645.6

4026.28 3.04 157.33 93.38 60.25 22 35 15 3426.3
1979.34 -29.53 20.20 96.76 108.06 8 0 35 1379.3

3865.31 5.43 143.86 91.90 36.20 23 23 58 3265.3
OIFFERENTIAL CORRECTIONs

TOE -.0676 TRA -.7591 TC3 .8107 BAU .3470

ROE .4070 RRA .9132 RC3-2.2778 FAU .05332

FOE 1.0748 FRA 1.9736 FC3-4._00 6SP 8563

BOE .4123 BRA 1.1875 BC3 2.4178 FSP -1289

INC 3.9640 VI 29.371

AP_ 151.73 v_ 35.240
ETC 25fl.56 CLP -39.41

RAP 221.80 ECC 1.1767
INJ 2 LAT INJ 2 LONG

-_3,87 54.5D

-1.67 168.95

-_4.67 33.15

-.94 151.03

-26.78 12.09

.96 137.63

ORBIT, OETERNINATION ACCURACY

ST 427.7 SR 867.5 5S 1042.0
CRT -.7756 CRS -.9959 CST .7159

LSA 1392.7 HSA 285.6 55A 7.8
EL1 934.1 EL2 250.7 ALF I12_65

NID-COUR,e£ EXECUTION ACCURACY

SGT 1473.2 ,%R 2333.8 SG3 424.7

RRT -.9108RRF .9946 RTF -.9109

SGB 2739.9 1_3 -.1038 RI3 .9893

SGI 2709.8 SG2, 525.7 THA 121.19

90!



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH DATE AUG 8 1970

HELIOCENTRIC CONIC

RL 151 .69 LAL .00

RP 107,52 LAP 1.95

R¢ 65.403 GL 4_o16

PLANE TOCENTR| C CONIC

C3 IZ.453 VHL 3.529

L.NCH A2'NTH LNCH TINE

90.00 3 4| B

90.00 21 14 39

100.00 5 15 5

100.00 22 23 93

110.00 6 50 25

110.00 23 4 52

FLIGHT TII_ 134.00 ARRIVAL OATE 0EC ZO 1970

DISTANCE 358.738

LOL 315.05 VL 26.820 GAL .53 AZL 85.13 PICA 156.34 SHA I28.79 ECC .17804 INC 4.8681 Vl 29.371

LCP-III.47 VP 37.924 GAP -3.86 ATP 94.46TAL 177,56 TAP 333,91RCA 105.86 APO 151.72 VZ 35.245

GP -54.73 7AL 81.60 ZAP 64.93 ETS 35.66 7AE IZ0,74 ETE 290.97 ZAC 47.34 ETC 257.56 CLP -42.79

OLA 19.84 RAL 243.03 RAO 6567.5 VEL 11.569 PTH 2.02 VHP 5.840 OPA -72.38 RAP 212.10 ECC 1.2049

L-I TIME INJ LAT |NJ LCNG INJ RT AS(: |NJ A2NTH JNJ TINE PO CST T|N INJ 2 LAT INJ 2 LONG

2778.45 -28.11 90.15 103._9 93.59 4 27 27 ZI7B.4 -27.31 71.68

4080.04 -3.83 163.18 97.93 61.91 Z2 22 39 3480.0 -7.55 158.58

2475.48 -29.45 57.83 103,17 95.40 5 56 21 1875.5 -28.39 49.20

_858,24 -Z.65 I48.33 97.30 60.21 23 27 41 3238.2 -6.59 141.76

2177.23 -32.83 34.66 10_.73 100.11 ? 26 42 1377.2 -31.09 25.87

3729.Z5 .25 136.74 95.49 55.82 24 6 41 3129.3 -4.24 110.53

DIFFERENTIAL CORI_CTIONS NX0--CCURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -.O808 TRA -.7Yo8 TC3- .5505 8AU ._64 SGT 1336.3 `%R 1635.0 ,%3 393.2 ST 403.7 SR 1187.1 SS 1144.7
ROE .6379 RRA 1.1166 RC3-Z.1307 FAU .04662 RRT -.8939 RRIr .9_33 RTF -.8948 CRT -.7452 CeS -.9989 CST .7132

FOE 1.2499 FRA 1.9528 FC3-3.2408 8SP 8836 _ 1972.3 IqZ3 -.0774 RJ3 .9933 LSA 1675.5 HSA 274.2 SSA 6.1

8OE .6430 BRA 1.3378 8C3 2.2006 FSP -1164 ,%| _.| ,%2 544,3 THA IlG.I6 ELI 1226.5 EL2 260.5 ALF 104.91

_AUNO_ OATE AUG 8 1970 FLIGHT TINE 136.00 ARRIVAL DATE

HELIOCENTRIC CONIC OISTA_E 365.253

RL 151.69 LAL .00 LCL 313,05 VL 26.849 GAL .49 AZL 83.96 HOt 159.56 S14A'118.99 _CC .17623 IN(: 6.0388 VI 29.371

RP 107.51 LAP 2,11 LCP 114.71 VP 37.948 GAP -3.33 AZP 93.66 TAL. 177,71 TAP 3_7._8 RCA 106126 APO 151.72 V2 35.249

RC 67.486 GL 46.12 GP -60.31ZAL 8Z.71ZAP 70,04 ETS 33.24 714[ 115.61ETE 287.19 ZAC 41.60 ETC 255.63 CLP -46.09

PLANETOCENTRIC CONIC

C3 15.355 VHt. 3.919 OLA 25.7I RAL 244,24 RN) 6367.6 VI[L |I.69A PTH 2,06 VHP 6.302 0PA -76.22 RAP 195.96
LNO4 AZHTH LNCH TINE L-J TINE INJ L.AT XNJ LCN6 JNJ RT AS(: INJ AZNTH INJ TINE PO CIT TIN INJ 2 LAT

490.00 2 21 9 3124.49 ..#27.00 105.40 109.93 81,12 3 I3 13 2324.5 -27.95

90.OO _ 44 17 M23.80 -If .74 150.79 IO4,87 64.04 23 48 3 3225.8 -15.13

100.00 4 8 10 2779.46 -2<J.16 80.36 110.27 83.61 4 54 29 2179.5 -29.94

100.00 23 39 57 3646,06 -9.?0 136,53 103,8J 61.59 24 40 43 3046.1 -13.43

110.OO 6 3 13 24|9.49 -34.|7 33._ 110.64 89.14 6 43 32 J819.5 -33.92
110.OO 0 5 19 35?8.79 -5.49 I28.87 101.Z4 56.21 I 4 58 L_JYB.8 -9.89

DIFFERENTIAL (.O_RECTIONS NID-C(XJR_ [_ECUTION ACCURACY

TCq[ -.0517 TRA -.6913 TC3 .3431 BAIl .3gO0 ,%T J156.1 _k;RZ978.4 ,%3 345.1

ROE .gNx) RRA 1.3609 RC3-1.8686 FALl ,O_JO5 RRT -.8638 _ .9974 RTF -.8648

FOE 1.3506 FRA 1.8564 FC3-2._17 8_P _o21 SC8 3194.8 R_3 -.0542 R13 .9960

BOE .9314 BRA 1.5LPo4 BC3 1,8998 FSP -1043 ,%1 3146.9 ,%2 551.3 THA 109.15

DEC 22 1970

ECC 1.2527
INJ 2 LONG

96.86

143.76

71.60

129.72

44.15

122.55

ORBIT DETERNINATION ACCURACY

ST 345.0 SR 1513.2 SS 1182.8

CRT -.6248 CRS -.9997 CST .6057
LSA 1932.5 MSA 270.6 SSA 4.7

_LI 1529.0 £L2 266.6 ALF 98.36

LAUNCH OATE AUG 8 1970 FLIGHT TfN[ 138.00 ARRIVAL 04TE

I,_LIOCENTRIC CONIC DISTANCE 371.735

RL 151 .69 LAL .00 LCX. 315.05 VL 26.873 GAL .46 AZL 82.38 PICA 162.77 SNA 129.15 ECC .17475 INC 7.6247

RP 107,50 LAP 2.15 LOP 117.96 VP 37.969 GAP -2.86 AZP 97.29 TAL 177.80 TAP 340.57 RCA 106.59 APO 151.72

RC 69.600 GL 52.08 GP -66.60 ZAL 83.82 ZAP 74.89 ETS 30.33 ZAK 109.96 ETE 283.55 ZAC 35.59 ETC 253.11

PLANI[TOCENTRIC CONIC
C3 20.427 VHL 4.52_ OLA 31.55 RAL 243.66 RAO 6567.8 V[L 1|.908 PTH 2.12 VHP 7.052 DPA -78.59 RAP 169.88

LNCH ATNTH LNCH TII4E L-I TINE INJ LAT

75.48 22 42 14 3907.78 -21.62

104.52 2 34 30 3173.10 -2|.61

75.48 22 42 14 3_07.78 -21,62

104.52 2 34 30 3175.10 -2J.61

IIO,(X) 4 50 55 2751.48 -30.92
110.00 I 28 55 337e.3e -12.SS

OXKFERIENTIAL COK_EC_(:)IS

TOE .0215 TRA -.6?.79 TCJ .1663 BAU .4044

RO£ 1.3277 RRA 1.676'R_,4713 FAU .03009

FOE 1.3919 FRA 1.7107 FC3-1.2751 8SP 10430

BOE 1.3278 BRA 1.7200 8C3 1.4807 FSP -882

DEC 24 1970

_l 29.371

VZ 35.253

CLP -48.97

ECC 1.3362

INJ LONG INJ RT AS_ INJ AZNTH INJ TIME PO CST TIN INJ _ LkT INJ 2 LONG

161.56 115.47 66.45 23 47 22 3307.8 -24.62 153.91

107.38 115.46 66.44 3 27 25 2575.1 -24.6l 99.73

161.36 115.47 66.45 23 47 22 3307.8 -24.62 153.91

107.58 115.46 66.44 3 27 25 2575.1 -24.61 99.73

78.61 119.12 74.63 5 36 46 2151.5 -32.71 69.85

118.I6 110.66 58.06 2 25 13 2779.4 -IT.OI 111.48
NID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURAC_

,%T 946.5 `%R 3289.2 ,%3 285.5 ST 281.6 SR 1842.3 SS 1171.6
RRT -.7976 _ .9981 RTF -.8001 CRT -.3138 CRS -.9999 CST .3064

342Z,7 R_3 -.03_3 R|3 ,9976 LSA 2183.0 HSA 267.4 SSA 3.5

,%1 3377.2 _ 536.1 THA 103.29 ELI 1844.3 EL2 266.9 ALF 92.82

LAUN(.H DATE AUG 8 1970 FLIGHT TIN[ 140.00 ARRIVAL DATE DEC 26 1970

HELIOCENTRIC CCNIC DISTANCE 378.J 76

RL 151 .69 LJL .00 LCL 313.05 VL 26.893 GAL .46 AZl. 80.09

RP 107.49 LAP 2.39 LCP IZI.L=O VP 37.985 GAP -2.38 AZP 99,6?.. TAL
RE 71.740 GL 37.76 GP _73,01 ZAL 84.93 ZAP 79.19 IrT$ _7.03 ZN[

PLANETOCIrNTRI C CONIC

C3 29.926 VHt. 5,47| DLA 37.09 RAL 247.19 RA0 63(_.2 MEL JZ._IO PTH

165.96 S_4A 129.29 ECC .17350 INC 9.9075 vt 29v371

177.82 TAP 343.78 RCA 106.86 APO 151.72 v2 35.255

103,79 ETE 280,19 ?AC 29.35 ET¢ 249.28 CLP -50.51

LNCH A2_4TH LNCH TINE L-I TINE INJ L.AT INJ LO_ INJ RTAS(

64.97 21 44 55 4195.17 -21.99 184.J9 124.93

115.03 3 44 5 3073._7 -2J._ _)._10 124.92

64.97 21 44 55 4195_17 -21.99 1_11.19 124.93

115.03 3 44 5 _075.27 -21.98 99,80 114.91

64.97 21 44 55 4195.17 -21.99 184.19 124.93

115.03 3 44 5 _075.27 -21.98 99.80 114.91

DIFFERENTIAL COR/_CTI(3N,q NIO-COUR_ £_CUTI(_N ACCURACY

TOE .1738 TRA -.5_J_I T¢3 .0429 _ ._343 ,%T 73_.9 Sd_Q 33_o4 ,%3 L:_|.4

ROE 1.8816 RRA 2.1151RC3 -.9851 FAU °02026 RRT -.6314 RRF .9986 RTF" -.6379

FOE 1.3707 FRA 1.5413 FC3 -.586J BSP 11161 `%_ 3646.8 _ °.0111 213 .9985

BOE 1.8908 8RA 2.1827 8C3 ._61FSP -694 ,%1 3603.0 SC_ 563.3 THA 97.57

2.22 _ 8.268 OPA -78.17 RAP 137.59 ECC 1.4925

INJ A214TH INJ TINE PO CST TIN |NJ 2 LAT INJ 2 LONG
_9.3_ _ 54 50 3395.2 -25.89 176.96

39._4 4 35 20 2475.3 -25.87 92.58

59.35 L_Z _4 _0 3595.2 -25,89 176.96
59.34 4 35 20 2475.3 -25.87 92.58

39.35 22 54 50 3395.2 -25.89 176.96

59.34 4 33 ZO 2475.3 -25.87 92.58

CRBIT DETERNIN_TION ACCURACY

ST 281.1SR 2140.8 SS 1113.6

CRT .3094 CRS-I.OO00 CST -.3091
LSA 2414.7 MSA 267.1SSA 2.8

ELI 2142.6 EL2 267.1ALF 87.64



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5. 1970 )

LAUNCH DATE AUG 8 1970 FLIGHT TINE 142.00 ARRIVAL DATE DEC 28 1970

H[LIO(ENTRI( CONIC

RL 151.69 LAL .00 LOL 315.05 VL

RP 107.48 LAP 2.53 LOP 124.45 VP

RC 73.903 GL 62.69 GP -79.81 7AL

PLANETOCENTRIC CONIC

C3 49.90Z VHL 7.064

LNO'I ATNTH LNCH TIME

57.70 ZI 16 20

122.30 4 23 57

57.70 21 16 20

122._0 4 23 57

57.70 21 16 20

122.30 4 23 57

OlFFER1ENTIAL CORRIECTIOI_

TOE .4931 TRA -.3944 TC3 -.0109 BAU ._J[_

ROE 2.7056 RRA 2.7768 RC3 -.4948 FAU .01038

FOE 1.3111 FRA 1.3784 FC3 -.1800 8SP 11748

BOE 2.7502 BRA 2.B047 6C3 .4949 FSP -._08

01STANCE 384.558

26.909 GAL .47 ATL 76.51H_A 169.11 SNA 129.39 ECC .17254 INC13.4897 VI 29.37!

37.998 GAP -1.92 ATP 103.26 TAL 177.74 TAP 346.86 RCA 107.07 APO 151.72 V2 35.257

86.03 ZAP 83.06 ETS 23.99 ZAE 96.90 ETE 277.67 ZAC 22.89 ETC 243.1 3 CLP -46.90

0LA 41.92 RAL 248.61 RA0 6368.8 VEL I3.087 PTH

L-I TINE JNJ LAT INJ LONG INJ RT ASC INJ 4214TH INJ T|N[

4421.34 -19.28 201.18 135.70 52.03 22,30 1
3106.39 -19.26 100.45 135.69 52.02 5 15 44

4421.34 -19.28 201.18 135.70 52.03 22 30 1

3106.59 -19.26 100.45 135.69 52.02 fl 13 44

4421,34 -19.28 201,18 135.70 52.03 22 30 1

3106.39 -J9.26 100.45 135.69 52.02 3 15 44
NIO-COJRSE EXECUT|ON ACCURACY

SGT 587.4 _ 3803.4 ,%3 160.5

_T -.IB4B IMF .9988 RTF -.1986

_848.5 1_3 .0096 R13 .9989
SGI 3805.0 S_ 577.1 THA 91.67

2.39 VHP 10.328 DPA -74.77 RAP 111.12 ECC 1.8213

PO CST TIM INJ 2 LAT INJ 2 LONG

3821.3 -24.06 194.70

2506.6 -24.05 93.97

3821.3 -24.06 194.70

2306.6 -24.05 93.97

3821.3 -24.06 194.70

2506.6 -24.05 93.97

ORBIT OETERNINATION ACCURACY

ST 420.3 SR 2375.0 SS 1030.6

CRT .7621CRS-I.0OOO C$T -.7565

LSA 2608.9 MSA 270.6 SSA 2.2

ELl 2396.8 EL2 269.7 ALF 82.22

.AUNO_ OATE AUG B 1970 FLIGHT TIN[ 144.00 ARRIVAL DATE DEC 30 1970

HELIOCENTRIC CONIC

RL 151.69 L_L .00

RP 107.48 LAP 2.65

RC 76.087 GL 65.99

PLANETOCENTRIC CONIC

C3 100.667 _ J0.033
LNO4 A2_4TH L/_H TINE

53.15 21 0 40"

126.85 4 44 35

93.15 21 0 40

126.85 4 44 35

53.15 21 0 40

126.83 4 44 35

OI$TANCE 390.834

LOL 315.05 Vi. 26._Z1 GAL .51 421. 70.10 H_ 172.19 SMA 1_3.47 ECC .17184 INC19.8989 VI 29.371
LOP 127,70 VP 38.006 GAP -|,50 _ 10g,73 TAI. J77,54 TAP 349,73 RCA J07,23 APO 151.72 V2 35.258

GP -1_.03 ZAL 87.10 ZAP 66°03 ETS 31.55 ZAIE 88.67 ETE 286.17 ZAC 16.28 ETC 239.32 CLP -.38

DLA 45.L_ RAL 249.23 RAO 6_H_.9 VEL 14.g00 PTH 2.69 VHP 14.176 0PA -68.90
L-I TINE INJ LAT INJ _ INJ RT ASC |NJ 42147H INJ TINE PO CST TIM

4634.19 -12.96 214.56 146.04 46.29 22 17 55 4034.2

32"_Z.54 -12.95 |03.13 146,03 46.29 3 38 17 2622.5

4634.19 -12.96 2|4.56 146.04 46.29 22 17 55 ,IO34.2

3222.54 -|2.93 IO3.13 146.03 46.29 3 38 17 2622.5

4634.19 -12.96 214._ 146.04 46.29 22 17 55 4034.2

_.54 "12.93 103,13 146.03 46.29 5 38 17 2622.5
DIFFERENTIAL C.ORR[CTION.q

TOg 1.3348 TRA .0604 TC3 .0008 _OJ .119O

ROE 3.9652 RRA 3.9174 RC3 -.0884 FAU .00041

FOE 1.2881FRA 1.2834 FC3 -.00_ 6SP IL_Z3fl

BOE 4.2518 BRA 3.9179 BC3 .08_4 F_P -352

NID-COURS_ EXECUTION ACCURACY

_T 877.8 _,R 3904,3 _3 110.2

RRT ._4, NRF .9992 RTF .6214

SG_ 400|.8 RZ3 .O281 213 .9988

$6| 3943.8 _ 678.8 THA 81.76

RAP 92.46 ECC 2.6567
INJ 2 LAT INJ 2 LONG

-18.41 208.89

-18.40 99.47

-18.41 208.89

-18.40 99._7

-18.41 208.89

-18.40 99.47

ORI_IT 0[TERNINATION ACCURACY

ST 876.6 SR _456.6 S$ 978.9

CRT .9281CRS-J.0000 CST -.9268

LSA 2768.4 MSA 312.1 SSA 1.8

ELl 2589.9 EL2 309.6 ALF 71.40

LAUN(H DATE AUG 8 1970 FLIGHT TIN[ 146.00 ARRIVAL DATE JAN I 197|

HELIOCENTRIC CONIC

RL 15_.69 LAL .00

RP 107.48 LAP 2.77

RC 78.289 GL 64.84

PLAN[TOCENTRIC CONZC

C3 277.736 VHL 16.665

LN04 A2'NTH LNCH TIN[

54.02 20 35 37

125.98 4 33 14

54.02 20 55 37

125.9_ 4 33 14

54.02 20 55 57

123.98 4 33 14

01STAN(E 396.847

LOL 315.05 VL 26.930 GAL .61 AZL 55.93 HCA 173.06 SMA 129.53 ECC .17141 INC34.0679 Vl 29.371

LOP 130.93 VP 38.014 GAP -1.13 ATP 123._7 TAL 177.03 TAP 352.11RCA 107.33 APO 151.74 V2 35.259

GP -78.47 ZAL 88.09 ZAP 88.08 ETS 185.31 74_ 76.88 ETE 80.87 ZAC 12.32 ETC 350.43 CLP 80.34

DLA 44.57 RAL 247.L:_ RA0 6571.6 VI_L 19.976 PTH 3.14 VI4P 22.766 DPA -39.12

L-I TIN[ INJ LAT INJ _ INJ RT A$C INJ A2'NTH INJ TINE PC) CST TIN

479_.43 -4.66 221.50 132.48 43,63 22 15 36 4198.4
3404.09 -4.65 113.66 132.47 43.62 5 29 58 2804.1

4798.43 -4.66 221.50 132.48 45.63 22 15 56 4198.4

3404.09 -4.63 113.66 132.41 45.62 5 29 58 2804.1

4798.43 -4.66 _|.50 132.48 45.63 22 15 56 4198.4

3404.09 -4.65 113.66 132.47 45.62 5 29 58 2804.J

DIFFERENTIAL COQI_ECTIONS

TOE-2.J9_N_ TRA -,09_ TC3 -.0462 6AU ,_Y'Z9

ROE-7.1113 RRA-6.3977 RC3 -.I_0_ FAU--.01512

FOE 1.5094 FRA 1.456Z FC3 .0471 BSP 11911

BOE 7.4437 BRA 6.3_4 _3 .1866 F_k° -2_

NIO-CCURS_ EXECUTION ACCURAC'f

SGT 773.1 _Gq 3984.0 .%3 76.7

• RT .6758 RRF -._J91 R1T -.6536

4038.4 RZ3 -.0482 R13 -.9984
_I 4018.9 S_ 364.9 THA 82.38

RAP 77.15 ECC 5.5708

INJ 2 LAT INJ 2 LONG

-10.22 216.11
-10.21 108.28

-10.22 216.11

-10.21 108.28

-I0.22 216.11

-10.21 108.28

ORBIT OETERNINATION ACCURACY

ST 756.4 SR 2614.3 SS 1101.8

CRT 19414 CR$ .9997 CST .9331

L$A 2923.3 NSA 251.1 SSA 1.5

ELI 2710.5 ELI 246.2 ALF 74.64

LAUNO_ OATE AUG 8 19?0 FLIGHT TIN[ 148.00 ARRIVAL DATE JAN 3 1971

HELI(XENTRIC CCNIC

RL 151.69 LAL .00

RP 107.48 LAP 2.87

RC 80.507 GL 49.88

PLANETOCENTRZC CONIC

C31141.467 VI4. 33.786

LN(.H ATNTH LN(J4 TIN[
76.94 L_ 26 18

IO3.06 1 58 4

76.94 L_ 26 18

103,06 1 58 4

II0.00 4 33 18

I10.00 0 52 _0

OIFFER[NTIAL CORN1ECTION_

T01[-5.4513 TRA-J .0597 TO3 -.0943 BAU 4.0447

R0-11.0128 RR-IIJ?05 RC3 -.2477 FAU'-.07049

FOE 2.2577 FRA 2.43?0 FC3 .0535 8SP 10555

BOE12.2917 62411.4197 BC3 .2650 FSP -192

0ISTM_[ 401.803

LOL 315.05 Vl. 26.933 GAL .91 AZL 16.41 HCA
LOP 134.20 _I_ 38.017 GAP -1.08 AZP 163.57 TAL

GP -33.08 ZAk 88._ ZAP 66.07 ETS 183.83 ZAE

177.00 SNA 129.37 ECC .17149 INC73.5911 VI 29.371
173.39 TAP 332.60 RCA 107.35 APO 151.79 V2 35.258

53.37 [T[ 78.11 7_ 28.07 ETC 296.23 CLP 88.37

0L_ 30.96 R4L 239.09 RAO 6573.0 _L 35.535 PTH 3.32 W4P 44.854 OPA -37.55 RAP 61.89 ECC19.7857

L-! TZN[ |NJ I.AT INJ lONG _NJ RT AS_ ;NJ 4214TH |NJ T|NE PO CST TIN INJ 2 LAT ;NJ 2 LONG

4544.67 .40 197.21 149.79 59.04 23 42 3 _44.7 -3.70 190.76

3876.53 .4_ J47,99 149,77 39.03 3 2 40 3276,5 -3.69 141.44

4544.67 .40 197.21 149.79 39.04 23 42 3 3944.7 -3.70 190.76

3876,33 .42 147.89 149,77 59.03 3 2 40 3276,3 -3.69 141.44
3386.27 -12,63 I.JL8,54 137.79 57,97 _ 31 44 2786.3 -16.78 111.88

408"4.93 13.48 133.37 141.79 38.29 2 0 13 3482.9 9.19 149.10

NIO-CCURB[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

S6T 1142.0 S_ 3368.7 SC,3 61.9 ST 926.8 SR 1987.0 SS 1588.2
RRT .8485 RRF -.9997 RTF -.8383 CRT .9615 CRS .9999 CST .9566

3357.1 _3 -.0677 RJ3 o.9976 LS4 2696.0 MSA 247.0 SSA 1.2

S_I 3509.5 S¢,2 380.1 THA 73.49 ELI 2180.2 EL2 232.3 ALF 65.55

9O3



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 0AT( AUG 8 J970

H(L I(X(NTRI C C(_NI C

RL 151.69 LAL .00

RP |07.48 LAP 2.97

RC 82.739 GL -59.Z9

PLANE TOCENTRXC COIl(

C3 593.783 WL ZA._6a

LNO4 AZI4TH L.NCH T|I4E

23.42 3 3 11

156.58 13 28 40

23.41 3 3 IZ

156.58 13 28 40

13,42 3 3 12

156.511 13 E8 40

FLIGHT TINE 150.D0 ARRIVAL 0ATE JAN § |971

OlSTAl_( 4JZ._O0

LQ. 315.05 VL Z6.937 GAL .E1AZL 141.06 HCA 183.82 Se4A

LCP 137.45 vP 38.018 GAP .41 AZP 39.00 TAL 178.96 TAP

GP 70.01 7AL 89.13 ZAP 90.45 (TS 186.89 ZI_E 73.06 ET(

(:CA -69.51 RAL 179.87 RAD 6571.5 _[L 213.741PTH 3.39 VHP

L-| TIN( JNJ LAT INJ LO_ INJ RT A_ INJ AZMTH INJ T_14[

Z406.08 1.52 77.22 89.19 159.51 3 43 18

655.70 1,53 Z87,76 89,31 159,31 13 39 36

1406.08 I.SE 77.Z2 89.29 159.31 3 43 18
655.70 1.53 287.76 89.31 159.51 13 39 36

2406.08 1.51 77.12 89.29 159.51 3 43 18
655.70 1.53 Z87.76 09.31 159.31 13 39 36

OZFFERENTIAL CO_q[CTZ(]qS MZO-C_ ()_CUTI_N ACCURACY

TOE 6oO_=_4 TRA 1,71_ TC3 -,1_ _ 2,1M5 SGT 192_,| SC_ 3§gO,i SG3 71,3
R0-13.3719 RRA-I.85T7 Re3 .2471 FAU-.O3543 RRT -.9_711 m .9994 R1T -.9_17

F0(-3.0939 IrRA -.44_ FC3 .0517 8SP 12_4 _ 4072.9 11_3 -.0513 R13 .998;?

E_£14.6647 l_A ;?.5316 BC3 ._rF57 Ir_ ° -219 SG| 40A3.3 _ 490.5 THA 117.58

LAUNCH OATE AUG 8 1970 FLIT#4T TINE 151.00

HELX(XENTRIC CCNIC O|STN_IE 417.959

RL 151.89 LAi. .00 1-CL 315.03 VL 16.934 _i.L .dO AZL 1111.48 HOl 186.43 SIAA 119.58 (CC .17084 INC;78.4756

RP IO7.A9 LAP 3.06 _ 140.1'O VP 30.016 GAP .63 AZP 61.$11 TAt. 178.O4 TAP 4.47 RCA 107.44 APO 151.71

Re 0A.965 GL -66.03 GP 85.35 ZAL 38.13 Z/# 91.31 (T$ 196.56 ZAE 88.29 (TE ;?95.54 ZAC 162.79 ETC 3171.38

PLANET(XENTRIC C(]q|C
C3 197.545 WAL 14.055 OLA -74.05 RAL 163.20 RAO 657|.J 1/111. 17.857 PTH 3.00 WAP 17.227 OPA 69.A4 RAP 28A.68

LNCH AZNTH LNCH TIN[ b-| TIME: ZNJ LAT /NJ _ INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT

18.19 I A5 4A Z;?97.13 9.52 M._ 1'(3.45 163.82 2 ;?4 1 1697.1 J7.19

161.81 1Z 33 11 5809.4_ 9.32 _!.30 70.47 163.82 14 10 1 3209.5 17.;?0

18.19 1 45 44 ZZ17,13 9.52 79._ ?0.63 163.82 2 24 J 1697.1 17.19

161.81 12 33 11 _09.48 9.52 261.J0 "/'0.47 |G._.82 14 10 1 5_09.5 17.LPO
18.19 1 45 44 1297.13 9,52 7B.Z_ ?0.45 |63.82 2 24 1 1697.1 17.19

161.81 11 33 11 M09.48 9.32 161.30 ?0.47 163.82 14 10 1 5109.5 17.L_

0|FFEIq[NTIAL _CTIQq..q NIO_ Ir_CUT_CN ACCURACY

TO_ 4.9756 TRA 1.4127 TC3 -.OPt7 _4U .3741 _T 1913.6 _ _91.2 _3 100.4

RO(-6.1788 RRA-I.4J04 RC3 .1216 FAU-.OOM2 RRT -.99_6 _ .9991 RTF -.99_8

F0(oZ.1940 FRA o.4978 FC3 .0_35 88P 13750 S_ 4403.0 RZ_ o.040_ R13 .9983

801[ 7.9331 BRA 1,9963 BC3 ,1417 FSP -316 SGJ 4_.0 SGZ 247,8 THA 131,38

129.58 ECC .17069 IN(51.0571 VI 29.371

;?.78 RCA 107.A6 APO 151.70 VZ 35.257

287.7;? ZAC 149.38 ETC 195,57 CLP 91,32

30,694 0PA 71.67 RAP 332,49 £CC10.77_2

PO CST* TIM XNJ ;? LAT |NJ _ LONG

1806.1 9.01 74.81

53.7 9.0;? ;?85.35

1806.1 9.01 74.el

55.7 9.0;? ;?85.35

J806.1 9.01 74.81

55.7 9.0;? ;?85.35

ORBIT DETERMINATIOI ACCURACY

ST 1457.5 SR 3166.6 SS 1943.9

CRT o.99_6 CRS-I.OO00 CST .9931

LS_ 3987.9 NSA 163,5 SSA 1.9

[LI 34817.;? ELZ 160.8 ALF 114.61

ARR|VAL DATE JAN 7 1971

VI ;79.37J

V_ 35,;?55

CLP 106.31

(CC 4.2511
ZNJ Z LONG

76.35

;?59.39

76.35

;?59.39

76.35

159.39

ORBIT OETERHINATIOI ACCURACY

ST 2123.5 SR 2595.9 SS 1371.A

CRT o.9984 CRS-I.0OO0 CST .9983

LSA 36217.0 XSA 97.5 SSA 2.1

ELl 33_;?.5 EL;? 917.6 ALF 1_9._8

LAUNCH OAT( AUG 8 1970 FLIGHT TIN( 154.00 ARRIVAL DATE JAN 9 1971

H(LIO(ENTRI( CONIC 01STAN_( 423.950

RL 151 .69 LAL o00 LOL 315.05 VL ;?6.933 GAL .52 AZL 109.50 HCA 189.44 S_AA 1179.55 (CC .17114 INCIg.A992 VI 29._71

RP 107.50 LAP 3.14 LOP 143.95 VP 38.011 GAP 1.01 ATP 70.75 TAL 177.47 TAP 6.91RCA |07.38 APO 151.73 v2 35.253

RC 87.241 GL -65.93 GP 84.68 ZAL 87.01 ZAP 93.00 ETS 337.39 7AE 96.95 (T( 95.40 ZAC 167.66 ETC IA9.40 CLP-I2A.37

PLANETO_(NTRIC CONIC

C3 96.937 VHL 9.846 OLA -75.07 R_L 164.97 RAO 6_69.9 VI[L 14.774 PTH ;?.67 VHP 11.768 OPA 63.92 RAP 266.10 ECC 2.5953

LNO_ A_ATH LN_H TIN( L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A214TH INJ TIM[ I_ C$T TIN INJ 2 LAT INJ 2 LONG

17.02 I 5024 2166.43 18.30 77.09 69,90 164.25 2 26 31 1566.4 25,98 75.10

1617.98 IE 4;? M 5674.10 18.30 ;?58.93 69.93 164.;75 14 17 117 5074.1 25.99 256.96
17.0_ I 50 24 ;7166.43 18.30 77.09 69.90 164.25 ;? 26 31 1566.4 25.98 75.10

162.98 12 42 38 5674.10 18.30 Z_.95 69.93 164.25 14 17 117 _074.1 15.99 256.96

17.017 1 50 24 ;?!f_.43 16.30 77.09 69.90 164.25 ;? ;?6 31 1566.4 ;?5.98 75.10

1617.98 1;? 4;? _ 5674.10 18.30 ;?_8.95 69.93 164.;75 IA 17 1;? 5074.1 ;?5.99 256.96

OIFFER(NTIAL CORRECTIONS NID-O3JRS( EXECUTION ACCURACY ORBIT OETERMIN_TIOI ACCURACY

TOE 1.9526 TRA -.3431 T_3 -,OA78 8AU 11378 SGT 1378,7 SGR 4L=_W,5 SG3 148.1 ST 1159.9 SR 3315.2 SS 1416.7

ROE 5.502A RRA I .2670 RC3 .O950 FAU .00773 RRT .2_ _ -._F_>4 RT_ -.3075 CRT .8944 CR5 .9993 CST .9102

FOE-2.3338 FRA -.459"_ FC3 -.06917 63 o 14205 SC_ 4314.2 _3 .0477 R13 -.9980 LSA 3754.7 MSA 494.8 SSA 2.1

8OE 5.8_86 _RA 1.31177 8C3 .1064 FSP -471 _I 4312.2 SG2 1333.2 THA 85.19 ELl 3477.2 EL;? 494.7 ALF 72.25

LAUNQ_ 0ATE AUG 8 J970 FLIOHT TINE 156.00 ARRIVAL DATE JAN IJ 1971

PR_LIC_ENTRIC CCNIC OISTANQE 430.149

RL 151.69 LAL 30 LOL 315,O5 V1- 16.9_7 GA1. .63 AZ1- 104.90 PICA 192.37 SlAA
RP 107.51 LAP 3.21 LOP 147.ZO VP _.003 GAP 1.39 AZP 75.45 TAt. 176.97 TAP

RC 89.506 GL °63.86 GP 77.81 ZAL 85.81 ZAP 95.43 ET$ |2.52 ZAI[ 103.28 ('rE

PLANETO¢ENTRIC CONIC

C3 59.A39 _ 7.710 OLA -75.13 RAL 173.79 RAO 654_.| VI[_ 13.446 PTH 2.46

LNO_ ATNTH L.NCH TIME L-I TIME INJ I.AT |NJ _ INJ RT ASC INJ ATNTH

16.95 ;? 25 _7 _033.42 25.70 75.31 ?6.44 163.A3

163,05 13 17 57 3560.83 25.71 157.10 76.46 163.45

16.95 ;? 25 27 2053.41 25.70 75.31 76.44 163.45

163.05 13 17 57 55_0.83 25.71 Z57,10 76.46 163,43
16.95 Z 23 7? _053.42 25.70 75.31 76.44 163.45

163.05 13 17 57 5560.83 25.71 257.10 76.46 163.45

0IFF(I_NTZAL COq/_CTIONS

TO(-I.IIS5 TRA -.51A3 TC3 o.2A68 _UJ .3333

ROE: A.9738 RRA ._S78 RC3 ,3391 FAU ,O1911
FOE-;?.8607 FRA -.M72 FC3 -.2794 BSP 14343

8oE 5.1029 8RA .8490 8C3 .419A FSP -667

129.51 ECC .17160 INCIA.8956 Vl 29.371
9153 RCA 107.29 APO 151.74 V;? 35.249

110.21ZAC J67.;74 ETC 193.79 CLP-116.73

NI0-OOU_ (_G,'TIO_I ACOJRACY

S6T 1771.0 _R 4107,4 S_3 210.9

RRT -.8_'9 _RF -.9986 RTF .8395

SG_ 4565,3 _ ,0617 RJ3 -.9968

S_1 4471,1 S_2 9_Z.9 IHA 110.;73

9.03;? OPA 58.80 RAP ;?55.99 ECC 1.9782

INJ TIM[ PO CST TIN INJ 2 LAT INJ 2 LONG

2 59 41 1453.4 33.34 73.00
14 50 38 4960.8 33.35 254.80

2 39 41 1453.4 33,34 73.00

14 50 38 4960.8 33.35 ;75A.80

2 59 41 IA53.4 33,3A 73.00

14 _0 38 4960.8 33.35 254.80

ORI_IT DETERMINATION ACCURAC_

ST 947.9 5R 3745.3 SS 1679.7

CRT -.9408 CRS 1.0OOO (ST -.9413

LSA 4201.1NSA 3J3.7 SSA ;?.7

ELI 3850.7 EL;? 312.5 ALF 103.48

904



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG 8 ]970 FLIGHT TIN[ 158.00 ARRIVAL DATE JAN 13 1971

HELIOCENTRIC CC)N|C

RL 151.69 LAL .00

RP IO7.52 LAP 3.26

RC 91,778 GL -61.14

PLANETOCENTRIC CONIC

C3 41.610 VHL 6.451

LNO4 ATNTH LNCH TINE

17.70 3 9 19

162.30 13 58 45

17.70 3 9 19

162.30 13 58 45

17.70 3 9 19

162.30 13 58 45

DIFFERENTIAL CORRECTIONS

TOE-1.8966 TRA -.414_

ROE 4,2374 RRA .3323

FOEo3.4336 FRA -.2709

BOE 4.6424 8RA .5310

DISTANCE 436.380

LOL 315,05 VL 26.919 GAL .74 A?L 102.12 HCA 195.74 SNA 129.46 ECC .17223 INC12.1155 vI 29.371
LOP 130.45 VP 37.994 GAP 1.78 AZP 78.33 TAL 176.46 TAP J2.ZO RCA 107.16 APO 151.75 V2 35.245

GP 71.69 ZAL 84.53 ZAP 98.52 ET$ 18.10 ZAE 108.41ETE 116.13 ZAC 163.9l ETC 217.Z0 CLP-118.13

TC3 -.5184 6AU .4317

RC3 .5775 FAU .03023

FC3 -.6294 8SP 14498

8C3 .7760 FSP -897

0L4 -74.47 RAL 184.41 RA0 6568.6 '/EL 12.766 PTH 2.32 VHP 7.454 OPA 54.02 RAP 249.02 ECC 1.6848

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1963.16 31.37 72.89 84.64 161.73 3 42 2 1363. 2 38.93 70.09
§473.53 31.38 253.44 84.66 161.73 15 29 59 4873:5 38.94 252.64

1963.16 31.37 72.89 84.64 161.73 3 42 2 1363.2 38.93 70.09

3473.53 31.38 255.44 84.66 161.73 15 29 59 4873.5 38.94 252.64

1963.16 31.37 72.89 84.64 J61.73 3 42 2 1363.2 38.93 70.09

5473.53 31.]8 255.44 84.56 161.73 15 29 59 4873.5 38.94 252.64

NI0-COURSE EXECUTION ACCURACY OR6IT 0ETERNINATION ACCURACY

S_T 2274.6 SGR _39"Z.1 SG3 283.5 ST 1734.4 SR 3778,3 SS J972.0

RRT -._200 I_F -.998| RW .9266 CRT -.9884 CR5 1.0000 CST -.9885

4594.6 R_3 .0729 R|3 o.9956 LSA 4594.9 MSA 244.1 SSA 3.6

5_1 4526.8 S_ 786.1THA 118.61 ELl A1_O.5 EL2 239.8 4LF 114.49

LAUNCH OATE AUG 8 1970 FLIGHT TIN[ IEO.O0 ARRIVAL DATE JAN ]5 1971

HELICX:ENTRIC CONIC
RL 151.69 LAL .00

RP 107.53 LAP 3.31

RC 94.036 GL -58.19

PLANET(XENTRIC CONIC

C3 31.754 _ 3.635
Lf_..H A2'NTH LNCH TINE

19.09 3 32 33
160.91 14 36 17

19.09 3 5_ 33

160,9J 14 36 17

19.09 3 3_ 33

160.91 14 36 17

OIFFERENT|AL CORI_CTIO¢S

TOE-2.2746 TRA

ROE 3.5599 RRA

FOE-3.8721 FRA

4.Z243 (WA

O|STANCIE 442_613

LOL 315.05 VL L_.908 GAL .85 AZI. 100.25 I.ICA 198.94 SNA 129.39 ECC .17501 INCI0.2527 Vl 29.371

LOP 133.70 VP 37.902 GAP 2.18 AZP 80.29 TAL 175.92 TAP 14.86 RCA I07.00 APO 151.78 v2 35.240

GP 66.05 ZAL 83.18 ZAP 10_.06 ETS Z2.10 ZAE 112.69 ETE 121.16 7AC 159.58 ETC 230.0A CLP-120.97

-.2837 TC3 -.8489 6AU .4897

,1097 A<3 .76|1 K4U .04096

-.1099 FC3-1.|167 69P 14614

• _I041 K3 1.1536 FSP -1135

0LA -73.26 RAL 194.53 RA0 6568.3 Vl[L 12.374 PTH 2.23 VHP 6.469 OPA 49.45 RAP 243.66 ECC 1.5226
L-I TINE |NJ LAY |NJ _ INJ RT AS(: INJ AZNTH |NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

189_.01 35.52 69.63 92.12 159.28 4 24 5 1292.0 42.94 66.39

5408.20 35.53 253.79 92.14 159.28 16 6 25 4808.2 42.95 250.35

1692.01 35.52 H.B3 9"Z.12 159.28 4 24 5 1292.0 42.94 66.39

3406.Z0 35.53 253.79 92.14 159.28 16 6 25 4808.2 42.95 250.35

189"Z.01 35.52 69.83 _.12 159._8 4 24 5 1292.0 42.94 66.39

3408.Z0 35.53 253.79 9_.14 159.28 J6 6 25 4808.2 42.95 250.35

MID-CCURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

St, T 2695.8 SGR 3745.2 5(;3 358.7 ST 2332.3 SR 3621.5 SS 2201.5
RRT -.9910 _ -.9975 RW .9559 CRT -.9953 CRS 1,O0(30 CST -.9950

S¢8 4Q|4.5 RZ3 .(_17 R13 -.9944 LSA 4833.4 MSA 199.9 SSA 4.6

_I 456_.5 ,_2 _4.2 THA 125.30 ELi 4_3.4 EL2 190.5 ALF 122.73

LAUNCH OATE AUG 8 1970 FLIGHT TIN[ 162.00 ARRIVAL DATE JAN 17 1971

Pq[LI(XENTRIC CONIC 01STAI_[ 448.844

RL 151.69 LAL .(30 LC_ 315.05 VL 26.896 GAL .98 AZL 98.91NCA 202.15 SNA

RP 107.55 LAP 3.35 LOP 156.95 VP 37.969 GAP 2,57 ATP 81.74 TAL 175.34 TAP

RC 96.339 GL -53.21 GP 60.79 7AL 81.75 ZAP 105.91 ETS 25.22 ZAE 116.27 ETE

PLANETOCENTRIC CONIC

C3 25.739 VHL 5.073 0LA -71.67 RAL 203._9 RA0 65U.0 _L 1_.129 PTH _.17 VHP

LNO'I A2'NTH LN_H TIN[ L-! TIN[ INJ LAT INJ LONG INJ RT ASC INJ ATNTH

20.93 4 31 44 1835_35 38.45 66._ 9_.14 156.33

159.07 15 7 50 5_.01 38.45 25Z.09 9_.15 156.33

20.93 4 31 44 1835.35 38.45 66.26 9_.14 156.33

159.07 15 7 50 5_O.01 38.45 _52.0_ _.15 136.33

20°93 4 31 44 1835.35 38.45 66._ g_.14 156.33

159.07 13 7 50 3_:0.01 38.45 252.09 _.15 156.33

DIFFERENTIAL CORR[CTI_ NI0-COJRS_ EXECUTION ACCURACY

TOE-2.4534 TRA -.1488 TC3-1.2231BAU .5_1_ _T 3084.7 _J_ 34_.4 SG3 429._

R01E 2.9449 RRA -.04(}0 RC3 .9346 FAU .0_070 RRT -.9_54 _F -.9967 RTF .9_93
FOE-4.IIZ6 FRA .0910 FC3-1.7054 6SP 1469'_ sr_ 4637.Z ii_ .0_89 RI_ -.9931

3.8342 _RA .1558 BC3 1.5395 F_P -1358 SGI 4597.5 S_. _05.4 THA J31.58

LAUNO4 DATE AUG 8 1970

N[L IOr'ENTRIC COAIC

RL 131.69 LAI. .00 _ 315.O5 Vl. 26.682 GAL

IO7.57 LAP 3.37 LOP 1¢10.20 VP 37.953 GAP

129.31ECC .17395 INC 8.9128 Vl 29.37]

17.49 RCA 106.81 4PO 151.80 v2 35.235

125,94 ZAC 155.03 ETC 237.59 CLP-124.17

5.827 0PA 45.04 RAP 239.43 ECC 1.4236

INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

5 2 19 1235.3 45.69 62.09

16 37 10 4760.0 45.69 247-.92

5 2 19 1235.3 45.69 62.09

16 37 10 4760.0 45.69 247.92

5 2 19 1235.3 45.69 62.09

16 37 10 4760.0 45.69 247.92

ORBIT 0ETERNII_L_TION ACCURACY

ST 2777.9 SR 3326.3 S5 2339.1

ERT -.9973 CR8 1.0000 CST -.9969

LSA 4921.6 M$A 172.0 SSA 5.6

ELI 4350.9 E1.2 155.2 ALF 129.85

FLIGHT TINE 1_8.00 ARRIVAL OATE J4N 19 1971

0I STANC1E 455.059

I.IZ AZL 97.g0 PO Z05.37 S_AA

Z.9_ AZP 8_,66 TAL 174.73 TAP

129.21 ECC .17505 INC 7.8980 Vl 29.371

20.09-RCA 106.59 APO 151.83 V2 35.229

RC 9e.624 Gk -52.26

PLANETOCENTRIC CONIC

C3 21.814 VHL 4.671

LNCHATNTH LNCH TINE
23.04 5 6 23

156.96 15 33 30

23.04 3 6 23
156._ 13 33 30

23.04 5 6 23

156.9_ 15 33 30

DIFFERENTIAL CORI_[CTICI_

TOEo2.5184 TRA -,Ot_G

RO_ Z.4|43 RRA -.1525

F02-4.1629 FRA .3128

_O_ 3.4887 _A .1531

6P 55.86 ZAL 80.23 ZAP 109.63 ET$ Z7.67 ZAE 119.20 ETE 150.60 ZAC 150.56 ETC 242.41 CLP-127.40

0LA -69.84 RAL 210.96 RA0 6567.9 VII. 11.966 PTN Z.13 VHP
L-I TINE INJ I_AT INJ LOd6 INJ RT AS_ INJ A21,4TH INJ

1789.45 40.41 _.38 1OZ.7_ 153.09 5 36 l_

5324._9 40.42 Z_0.40 10_.75 153.09 17 2 15

1789.45 40.41 _._N$ 10Z,73 153.09 5 38 IZ

5324.99 40.,JZ 250.40 10_.75 153.09 17 2 15

1789.45 40.41 ¢R.36 10_.73 153.09 5 36 12

53_4.99 40.42 250.40 10_,75 153.09 17 2 15
NID-COU_J_ EXECUTION ACCURACY

TC3-] °6235 6AU .5610 _GT _44_.0 _ _|61,6 SG3 489,4

RC3 1.0319 FAU .0588_ RRT -._728 _ -.9938 R1T .9763

FC3-2.3370 6SP 14822 S_ 4673.6 RZ3 .0938 R13 -.9919

8C3 1.9'237 FSP -1554 $51 4641.9 S_Z 543.4 THA 137.50

5.404 OPA 40.8{I RAP 235.99 ECC 1.3590

TINE PO CST TIM INJ 2 LAT INJ 2 LONG
1189.5 47.43 57.44

4725.0 47.44 245.47

1189.5 47.43 57.44
4725.0 47.44 245.47

1189.5 47.43 57.44

47_5.0 47.44 245.47

ORIBIT DETERRINATION ACCURAC_

ST 3089.9 SR 2966.3 S5 2389.6

CRT :-.9982 CRS .9999 CST -.9975

LS_ 4902.3 NSA 154.3 SSA 6.8

EL 4281.3 EL2 128.0 4LF 136.17

505



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH {)ATE AUG 8 1970 FLIGHT TINE 166.00 ARRIVAL DATE J*N _J J97!

HELIOCENTRIC CONIC 0ISTANCE 461.259

RL 151.69 LAL .00 LOL 315.05 VL 16.867 GAL 1.27 AZL 97.10 HCA 208.59 SMA

RP 107.59 LAP 3.39 LOP 163,45 VP 37.936 GAP 3.34 AZP 83°76 TAL 174.07 TAP

RC 100,910 GL -49,37 GP 51.28 ZAL 78,64 ZAP 113,99 £TS 29,58 ZAE 121,52 ETE
PLANE TO([NTRIC CONIC

C3 19.133 VHL 4.374 OL4 -67.88 RAL 2|7.4Z RAO 6567.8 VEL 11.854 PTH 2.10 VHP

LNCPI ATMTH LNCH 11148 L-| TIN| IN| LAT

25.33 5 37 8 175J.51 41.62
154.67 15 54 18 5300.27 41.63

25.33 5 37 8 17§|.51 41.62

194.67 15 54 18 5300,27 41.63

25.33 5 37 8 1751._1 41.62

154.67 15 54 18 5_00.27 41.63

O JFF'ERIENT | AL CORI_CT |ON$

TOF.-2,SI06 TR4 ,17.38 TC3-2.0339 BAU ,§_5

ROE 1.9730 RRA -.Z'_5 Re3 |.0754 IrAU .065|9

F08-4.O572 FRA .5452 FC3-2.9498 8SP 15006

BOE 3.1930 _A .2581 _:3 2.3_06 FSP -17|4

129.ll ECC .17630 INC 7.0988 VJ 29.371

',22.66 RCA 106.35 APO 151.87 V2 35.222

135.11 ZAC 146.32 ETC 245.67 CLP-130.54

5.128 0PA 36.76 RAP 255.24 ECC 1.3149

JNJ LONG ZNJ RT ASC |NJ A_4TH ]NJ |'IN| _ CST T|N IN| 2 LAT |NJ 2 LONG

58.3| 106.23 149.75 6 6 19 1151.5 48.58 52.67

248.79 |06,25 J49.75 |7 22 38 4700.3 48.59 243.14

58.31 J06.23 149.75 6 6 19 |151.5 48.38 52.67

248.79 |06.25 149.75 |7 22 38 4700.3 48.39 243.J4

58.31 |06.23 |49.75 6 6 19 1|51.5 48.38 52.67

248,79 ]06.15 149.75 17 22 38 4700.5 48.39 243.14

NI0-COJRS[ [XECUTZON ACCURACY ORBIT DETERN|NATION ACCURACY

.%T 3763.7 S_ 28_O.8 SG3 536.1 ST 3291.5 SR 2595.3 SS 2368.3

RRT -.9763 _ -._47 RTIF .9800 CRT o.9986 CR$ .9999 CST -.9977

S_ 4727.6 R_3 .0969 RI3 o.9908 LSA 4812.2 NS4 144.3 SSA 1.9

SGI 4701,5 S_2 496.0 THA |42.94 ELI 4190.2 EL| 106.3 ALF 141.75

LAUNCH DATE AUG 8 1970 FLIGHT TIME 168.00 ARRIVAL DATE JAN 23 1971

HEL|(XENTRIC CON|C 0|STANCE 467.44|

RL 151.69 LAL .00 LCL 315.05 VL 16.850 GAL 1.43 A2'L 96.45 _ 2|1.81 St4A |28.99 (CC .17770 |NC 6.4496 Vl 29.37_
RP 107.61 L_P 3.39 LOP 166.7'0 VP 37.917 GAP 3.73 AZP 84.51 TAL 173.37 TAP 25.18 RCA 106.07 AFO 151.9| V| 35.2|5

RC 103.196 GL -46.55 GP 47.06 ZAL 76.96 ZAP ||7.99 IrTS 31.04 |AlE 123.28 [TE 139.42 ZAC 142.38 [TO 247.99 CLP-133.55
PL ANE T(XENq'R _-4_ CONIC

C3 17.248 VHL 4.153 DLA -65,84 RAL L=_Z3.0| RAO 6567.7
LNCH A2'NTH LNCH T|N[ L-| TINE ZNJ I.AT

27.7! 6 A 47 |719.58 42.24

152.29 16 |1 18 5283.73 42.25

27.71 6 4 47 J719.58 42.24

152,29 16 |l 18 5283.73 42.25

27.7| 6 4 47 J719.58 42.24

152.29 16 Jl 18 5283./'3 42.25

DIFFERENTIAL CO_RI[C T ZCNS

TDEo2.4_99 TRA .2633 TC5-2.4395 8AU .6146

ROE 1.6141 RRA -.17_O RC3 1.0735 FAU ,06955

F08-3.8368 FRA .7731 FC3-3.4809 8SP 15231

BOE 2.94L_ 8RA .38|4 8C3 2._52 FSP -|8_10

||.774 P1H 2.08 VHP 4.957 0PA 32.92 RAP 231.07 F'CC 1.2839
|NJ'I_NG IN| RT ASC |NJ A21qTH |NJ T|N_" PO CST TIM fNJ 2 LAT |NJ 2 LONG

54.25 108,96 |46.44 6 33 26 1119.6 48.72 47.97

247,33 |08.98 |46.43 17 39 22 4683.7 48.73 241.04

54,25 108.96 146.44 6 33 26 |119.6 48.72 47.97

247.33 |08._ 146.43 |7 39 22 4683.7 48.73 241.04

54.25 |_.96 146.44 6 33 26 1119.6 48.72 47.97

247.33 108._ 146.43 17 39 22 4683.7 48.73 241.04

NXO-COJRSE EXECUTION ACCURACY' ORBIT DETERNINATION ACCURACY

SGT 405|.0 SGR 2572.9 SG3 568.0 ST 3404;7 5R 2244.6 SS 2291 .8

RRT -.9777 _ -.993J R1T" .9820 CRT -.9989 CRS .9997 CST -.9977

S(_ 4799.0 R23 .0977 RI3 -.9897 LSA 4675.8 MSA 139.1 SSA 9.0

S_1 4777.0 S(12 458.5 THA 147.83 EL1 4077.0 EL| 87.6 ALF 146.62

LAUNCH OATE AUG 8 1970 FLIGHT TIN| 170.00 ARRIVAL DATE JAN 25 |97!

H(LIOCENTRIC CONIC

RL 151 .69 LAL .00

RP |07.64 LAP 3.39

RC 105.482 GL -43.82

PLANE TC_ENTRI C CONIC

C3 15.902 VHL 3.g_8

LNCH A._MTH LNCH TIlE
]O.14 6 _O 4

149.86 16 25 19

30.14 6 30 4

149.86 16 25 19
30.14 6 30 4

149.86 16 2.q J9

DISTANCE 473.60|

LOL 315.05 VL 26.851 6AL 1.60 AZL 95.91 H(A 215.04 SMA 128.87 ECC .17926 INC 5.9087 Vl 29.37J

LOP 169.94 VP 37.896 GAP 4.11 AZP 85,16 TAL 172.63 TAP 27.67 RCA 105.77 APO 151.97 V2 35.207

GP 43.19 ZAL 75.21 ZAP 121.86 ET$ 32.15 ZAE 124.56 ETI:" 143.47 ZAC 138.78 ETC 249.69 CLP-136.39

OLA -63.76 RAL 2_7._4 RAD 6567.6 VI[L 11.717 PTH 2.06 VHP

L-I T_N[ |NJ LAT |NJ LONG |NJ RT ASC ZNJ A2_4TH INJ TIN[

1692.16 42.38 _0.26 11J.20 143.24 6 58 J6

5273.96 42.39 246.09 111.21 143.23 17 53 13

1692.16 42.38 50.26 111.20 143.24 6 58 16

5273.96 42,39 246.09 111.21 143.23 17 53 13

1692.16 42.38 _0.26 11|,20 143.24 6 58 16

52_3.96 42,39 246,09 111.21 143.23 17 53 13

0IFFERENTXAL CORR1ECTIONS NI0-CCURSE EXECUTION ACCURACY

TOE-2.3926 TR4 ,3948 TC3-2,8506 84U ,6462 SGT 4316,6 .%R 2310,0 SG3 586,5

ROE 1.3347 RRA -.3(X_ RC3 1.0550 FAU .07305 RRT -.9784 _F -.9911RTF .9839

F08-3.5642 FRA .9631 FC3-3.9768 8SP 1580| S_ 4895.8 R23 .O9_1 R13 -.9892

_OE 2.7397 BRA .4959 8C3 3.0395 FSP -1950 SG| 4877.6 _ 422.1 THA 152.14

LAUNCH DATE 4UG 8 1970 FLIGHT TIN[ 17_.00

HELIOCENTRIC CONIC O|STANCE 479.745

RL 151.69 LAL .DO LOL 315.05 VL _6.811 GAL J.79 A2'L 95.45 PICA 218.26 SMA
RP 107.66 LAP 3.37 LOP 173.18 VP 37.874 GAP 4.49 AZP 85.72 TAL 171.86 TAP

RC 107.765 GL -41.16 GP 39.68 ZAL 73.39 ZAP |25.54 [TS 32.98 |AlE 125.42 ETE
PLANETC_ENTRIC CONIC

C3 14.944 VHL 3.866 OLA -6| ,68 RAL 23_.36 RAO 6567.6 VEL |1,676 PTH 2.05 VHP

LNC..H 4Z)4TH LNCH TIME L-| TIN| |NJ LAT |NJ LONG |NJ RT AS_ IN| A2_4TH ZNJ T|ME

32.60 6 53 36 16_8.Z0 t2.16 46.4| 113,15 140,22 7 21 24

147.40 |6 37 3 5269._'Z 42.J6 245.|1 113.16 140.21 18 -4 53

32.60 6 53 36 1_.20 42,J6 46.41 113.15 140.22 T21 24

147.40 16 37 3 5_9.82 42,16 245.11 J13.16 140.21 18 4 53

32.60 6 53 36 16_8,20 42.16 46.41 1]3.|5 140.22 7 21 24

147.40 16 37 3 5269.92 42,16 245.11 113.16 140.21 18 4 53
DIFFERENTIAL COK_gCT|ONS N|0-O_JRE [_CUTION ACCURACY

TD_-2.2866 TRA .5566 TC3-3.J698 8AU .6618 SCaT 4529.5 SC,R 2061.5 5(,3 590.2

RO_ 1.0945 RRA -.3304 RC3 ,9613 FAU .072L:_ RRT -.976! _ -.9882 RTIF .9833

FDE-3.lgJ8 FRA J .1899 FC3-4.J839 8SP 15680 S_ 4976.6 R_3 .0943 R13 o.9875

9D£ 2.5350 BRA .6473 6C3 3.3124 FSP -1915 .%1 4959.7 .%2 408.9 THA 155.87

4.863 0PA 29.32 RAP 229_40 ECC 1.2611

PC) CST TIN IN| 2 LAT |NJ 2 LONG

1092.2 48.58 43.44

4674.0 48.59 239.27

1092.2 48.58 43.44

4674.0 48.59 239.27

1092,2 48.58 43.44

4674.0 48.59 239.27

ORB|T OETERI_IN_TION ACCURACY

ST 3459.8 SR 1940.0 SS 2187.8

CRT -,9992 CRS .9995 CST o.9976

LSA 4527.9 MSA 133.8 SSA 10.0

ELI 3966.0 £L2 68.3 ALF 150.73

ARR|VAL DATE JAN 27 1971

128.73 ECC ,18098 INC 5.4485 VJ 29.371

30.12 RCA 105.44 APO 152.03 V2 35.198

147.L_ ZAC 135,53 ETC 250.98 CLP-139.06

4.827 OPA 25.95 RAP 228.18 ECC 1.2459

PO CS1 |IN IN| 2 LAT IN| 2 LONG
1068.2 48.06 39.17

4669.9 48.07 237.87

1068.2 48.06 39.17

4669,9 48.07 237,87

1068.2 48.06 39.17

4669.9 48.07 237.87

ORBIT DETERNINATION ACCURACY

ST 3429.8 SR |651.6 S| 21_27.3

CRT -.9993 CRS .9991CST -.9969

LSA 4310.6 MSA 139.5 SSA 10.9

ELI 3806.3 EL2 54.7 ALF 154.30

906



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE AUG 8 1970 FLIGHT TIRE 174.00 ARRIVAL GATE JAN 29 1971

HELIC(ENTRIC CONIC

RL |51.69 LAL .DO

RP 107.69 LAP 3.34

RE 110.046 GL -38.59

PLAN[TOCENTRIC CONIC

C3 14.276 VHL 3.778

LNCH A_NTH LNCH TIME L-I TINE INJ L.AT
35.08 7 15 44 1646.94 4J.63

|44.92 16 46 54 5270.85 41.64

35.08 7 15 44 1646.84 41.63
144.92 16 46 54 5270.85 41.64

35.08 7 15 44 1646.94 41.63

144.92 16 46 54 52?0.85 41.64
01FFERENTIAL CORI_C T ICN$

TD[-2.]842 TRA .7076 TC3-5.4844 _AU .68_

ROE .9146 RRA -.5413 RC5 .8798 FAU .07152
FDE-2.8590 FRA 1._6 FC5-4.5571B_ ° IE005

6DE 2.5680 8RA .7856 8C5 5,5938 FSP -1915

DISTANCE 485.865

LOL 315.05 Vk 26.790 GAL 1.99 AZL 95.05 HC4 221.49 SN4 128.59 ECC .18286 INC 5.0499 V; 19.371

LOP ]76.42 VP 57.851 GAP 4.87 A?P 86.ZI TAL 171.05 TAP 52.55 RC4 105.08 APO 152.11 v2 35.189

GP 56.52 ?AL 71.51 ZAP 129.02 ETS 35.62 ZAE 125.94 ETE 150.59 7AC 132.62 ETC 251.99 CLP-141.57

DLA -59.60 RAL 236.57 RAO 6567.6 VEL 11.647 PTH 2.04 VHP 4.836 0PA 22.85 RAP 227.35 ECC 1.2349

INJ LONG INJ RT A._ INJ ATNTH INJ TINE PO CST TIN ZNJ 2 LAT INJ 2 LONG

42.75 114.94 157.40 7 45 11 1046.9 47.25 35.17

244.45 114.95 157.59 18 14 45 4670.8 47.27 236.87

42.75 114.94 137.40 7 45 11 1046.9 47.25 35.17

244.45 114.9_ 157.39 18 14 45 4670.8 47.27 236.87

42.75 114.94 157.40 7 43 11 1046.9 47.25 35.17

244.45 1}4.95 157.59 18 14 45 4670.8 47.27 236.87

NID-COURS[ EXECUTION ACCURACY OReIT DETERNINATION ACCURACY

SGT 4735.1 S(mq 1847.1 SG5 585.4 ST 5575,7 5R 1420.6 9'S 1870.5

RRT -.9736 I_F -.9645 RTF .9835 CRT -.9996 CRS .9982 CST -.9962
S_ 5080.7 R23 .0887 R13 -.9865 LSA 4108.3 NSA 142.7 SSA 11.9

SGI 5065.5 SG2 _J2.2 THA 159.06 ELI 3660.4 EL2 38.6 ALF 157.17

L4UNCH 04TE AI, IG 8 1970 FLIGHT TINE 176o00 ARRIVAL OAT[ JAN 31 t971

HELIOCENTRIC CCNIC

RL 151.89 LAL .130

RP 107.72 LAP 5.30

RC 112.324 GL -36.10

PLANETCCENTRIC CONIC

C5 15.855 VHL 3.720
LNCH A2_4TH LNCH TIME

37.56. 7 3(5 52

142.44 16 55 8

37.56 7 36 52

142.44 18 55 6

37.58 7 36 52

142.44 16 55 6

DIFFERENTIAL CORRECTIONS

TOE-2.0925 TRA .B4C_ TC3-3,8014 BAU ,719J

ROE .7825 RRA -.5388 RC5 .8|49 FAU .07151

F02-2.5258 FRA 1.4766 FC5-4.4611BSP 16783
EOE 2.2540 BRA .9119 8C3 5.8878 FSP -1936

OISTANL'I[ 491.961

COL.}IS.D5 VL 26.768 GAL 2.2[} AZL. 94.?0 hICA 224.71 SNA 128.45 ECC _18490 IN(: 4.6993 VI 29.371

LCP 179.66 VP 57.816 GAP 5.15 A2'P 86.66 TAL IT0.L:PO TAP 34.91 RCA 104.70 APO 152.20 V2 35.179

GP 35.67 ZAL 69.58 ZAP 152.28 ET$ 34.11 ZAE 126.20 ETE 153.62 7AC 1_0.04 ETC 252.80 CLP-145.93

OLA -57.54 RAL 240.04 RAO 6!H87.5 VEL 11.6L_ PTH 2,04 VHP 4.8810PA 19.95 RAP 226.85 ECC 1.2277
L-I TZNE |NJ I.AT INJ L(_NG INJ RT AS_ INJ AZNTH |NJ T|RE PO C$T T|N |NJ 2 LAT INJ 2 LONG

1627.65 40.86 39.24 118.65 154.80 8 5 59 1027.6 46.22 51.45

5278.35 40.87 244.06 J16.67 154.79 18 25 3 4676.3 46.25 256.27

1827.65 40.86 39.24 115.85 154.80 8 3 59 1027.6 46.22 31.45

5176.35 ,IO.87 244.06 118.67 134.79 18 25 3 4676.5 46.23 236.27

1(_7.85 40,86 _J,Z4 118.65 134.80 8 5 59 1027.6 46.22 51.45

5276.35 40.87 244.06 118.67 154.79 18 23 3 4676.3 46.23 256.27

N|D-COURS[ E}_CUTION ACCURACY ORBrT OETERNINATION ACCURAC_

S6T 492B,6 _ J663.0 SG3 573.9 ST 5_05.7 SR 1240._ S$ 1726.6

RRT -.9714 RRF -.9798 RTF .9844 CRT -.9998 CRS .9969 CST -.9956

SI_ 5101.8 1_3 .0755 R13 -.9865 LSA 3927.7 MSA 145.0 S$A 12.7

•%1 S|88.1 ,_2 575.1 1_A 161.75 ELl 3530.6 EL2 2J.6 ALF 159.44

LAUNCH 04TE AUG 8 1970 FLIGHX TIRE 178.00 ARRIVAL GATE FEB ? J97J

HELIOCENTRIC CONIC 0ISTANCE 498.057

RL 151.69 LAL .DO LQ. 315.05 VL 26.745 GAL 2.43 AZL 94.39 HE4 227.94 SNA 128.29 ECC .18712 ZNC 4.3866 Vl 29.37!

RP 107.75 LAP 5.26 LOP 18_.90 VP 57.800 GAP 5.65 AZP 87.06 TAL 169.52 T4P 57.26 RCA 104.29 APO 152.30 V_ 35.169

RE 114.599 GL -53.68 GP 51.15 7AL 67.61ZAP 135.31ETS 34.51 7AE 126.27 ETE 156.29 74C 127.77 ETC 253.47 CLP-146.15

PLAN[T(XENTRIE CONIC

C5 15.585 W4L 5.685 OLA -5_.50 RAL 243,46 RAO 6_67.5 V_L |1.618 PrH 2.04 t_NP 4.954 DPA 17.25 R4P 226.66 ECC 1.2235

LNCH AZMTH LNCH TIN[ L-| TIRE INJ LAT INJ LONG |NJ RT A,_C INJ AZlqTH |NJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

40.04 7 57 15 1609.96 59.90 55.92 118.57 132.42 8 24 5 1010.0 45.01 27.99

139.96 17 I 58 5286.02 59.91 244.0_ 118.38 132.41 lg 50 4 4686.0 45.02 236.08

40.04 7 57 15 1609.96 59.90 55.9_ 118.37 152.42 8 24 5 1010.0 45.01 27.99

139.96 17 I 58 5286.02 59.91 244.02 118.38 132.4_ 18 30 4 4686.0 45.02 236.08
40.04 7 57 15 1609.96 59.90 55.9'Z 118.37 15_,4E 8 24 5 1010.0 45.01 27.99

159,96 17 I 58 5286.02 39.91 244.02 118.:18 152,41 18 30 4 4686.0 45.02 236.08

OIFFERENTIAL CORI_CTIONS MI0-CCUR_ E_ECUTICN ACCURAC_ ORBIT OETERNINATION ACCURAC_

7DE-1.9685 TRA 1.0_I T(5-5.98_0 8AU .7545 .SGT 5084.8 SGR 1496._ _G5 5_.8 ST 5174.9 SR 1075.6 SS 1553.2

ROE .6657 RRA -.3467 Re5 .?039 FAU .06754 RRT -.9659 RRF -.9756 RTF .9833 CRT -.9999 CRS .9940 EST -.9940

FOE-2.1681FRA 1.6270 FC5-4.3050 8SP 16790 SG_ 5_1.0 1_3 .0721 R15 -.9849 LSA 3690.7 NSA 154.6 SSA 13.5

802 2,0778 8RA J.D795 8C3 4.0447 FSP -1_61 SGJ 5287,9 _ 375.2 TNA J64.05 ELI 535J.5 EL2 J5.5 ALF 16J.32

LAUNCH DATE AUG 8 1970 FLI_IT TIRE 180.00 ARRIVAL DATE FEB 4 1971

HELIOCENTRIC CONIC

R1. 151.69 LAL .OO

RP 107.79 LAP 5.20

RC 118.871 GL -31.34

PLANETOCENTRIC CONIC

C3 15,480 VHL 5.675 DLA -5_.49 RAL 246.64 RA0 6567.5 MEL

LNCH A2'NTH L.NCH TIN[ L-I T|N[ |NJ LAT

42.52 8 !6 58 1595.34 36.79
137.48 17 7 57 5299._0 _18.80

42.52 8 16 58 1595.54 38.79
157.48 17 7 37 5299.60 36.80

42.51 8 16 58 1595.54 36.79

137.48 17 7 57 5299.60 38.80

DIFFERENTIAL CORI_CTICI_

TOE-l.8520 TRA 1,1928 TC5-4.|407 8AU .7549

.5792 RRA -.3471 RE3 .8113 FAU .06420

FOE-I.8562 FRA 1.7365 FC3-4.J205 B_ 17069
BOE 1.9405 BRA 1,2425 6C5 4.1856 FSP -1794

DISTANCE _04.088

LCL 315.05 VL 21_.721 GAL Z.68 ATL 94.10 HCA 251.16 SMA 128.14 ECC .18951 IN(: 4.J043 Vl 29.37!
LOP 188,14 VP 57,77,.3 GAP 8,01 A_P 87,42 TAL JM,41 TAP 39,57 RCA 105,85 APO 152,42 V_ 35,158

GP 28.85 ZAL 85.61 ZAP 136.14 _T$ 54.85 ZAE 126.19 ETE 158.64 ZAC 125.78 ETC 254.05 CLP-148.24

11.614 PTH 2.05 VHP 5.052 0PA 14.77 RAP 226.75 ECC 1.2220

INJ LONG |NJ RT ASC |NJ 4214TH |NJ TINE PO C$T TIN INJ 2 LAT ZNJ 2 LONG
32.79 120.12 I_0.25 8 45 31 993.5 45.67 24.76

244.29 120.13 130.23 18 55 56 4699.6 45.68 256.26

32.79 120.12 130.25 8 45 51 995.5 43.67 24.76

244.L=_ 1L_.|5 1_0.25 18 55 56 4699.8 43.68 236.26
32.79 1_.12 150.25 8 45 51 995.3 45.67 24.76

244._ 120.13 130.25 18 55 56 4699,6 43.68 236.26

NID-CCURS[ E_ECUT|ON ACCURACY CRSIT DETERNINATION ACCURAC_

S_T 5251.7 _ 13_.8 5(;5 534.5 ST 3039.0 SR 944.0 SS 1398.0

RRT ".9596 RRF -.96_8 R1T" .9827 CRT -.9997 CRS .9891 CST -.9920

5406.5 R_) .0_45 R15 -.98_9 LSA 5471.8 NSA 165.2 5SA 14.1

_1 5593._ SG2 571.0 THA 165.94 ELI 5182.2 EL2 23.4 ALF 162.75

9O?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 1970)

LAUNCH 0ATE AUG B 1970

HELIOCENTRIC CONIC

RL 151,69 LAL .(X)

RP 107.81 LAP ].1]

RC 119.138 GL -19.08

PLAN[TOCENTRIC CONIC

C3 13.5A0 VHL 3.680

LNCH ATNTH LNCH TINE

44.98 8 36 17

135.02 17 IZ 5

44.98 8 36 17

135.OZ 17 12 5
44.98 8 36 17

135.02 17 12 5

FLIGHT TIR[ 182.00 4RRIVAL 0ATE FEB 6 J971

DISTANCE 510.113

LOL 315.05 VL Z6.697 GAL 2.94 AZL 93.85 HC4 234.38 SHA 127.97 ECC

LOP 189.37 VP 37.745 GAP 6.40 AZP 87.76 TAL 167.46 TAP 41,85 RCA

GP 26.82 7AL 63.59 ZAP 140.76 ETS 35,17 ZAE 126.01ETE 160.69 ZAC

0LA -51.52 RAL 249.6Z RA0 6567.5 VEL 11.616 PTH 2.04 VHP 5.169 OPA

L-I TIRE INJ LAT INJ LONG |NJ RT AS( INJ A2'NTH INJ TIN[[

1577.52 37.56 g9.81 1£1.91 1£8.27 9 Z 34

5317.03 37.58 244.89 121.92 JIB.Z6 18 40 42

1577.52 37.56 19.81 |21,91 128.27 9 2 34

5317.03 37.58 244.89 121.92 128.26 18 40 42

1577,52 37.56 29.81 121.9| 128.27 9 2 34

5317.03 37.58 244.dK) 121.9Z 12B.26 18 40 42
0JFFERIENTZAL CORRECTIONS

70[-1.7375 TRA 1._76 TC3-4.2529 BAU .7757

ROE ,512_1RRA -,34_H_ RC5 ,5279 FAU ,0f_76

FOE-I.57BJ FRA 1.8237 FC3-3.8852 BSP 17415

BOE 1.8119 _WA 1.4106 E3 4.2855 FSP -1728

LAUNCH DATE AUG B 1970

I'_LIO(ENTRIC O_iIC

RL 151.69 LAL .00

RP 107.86 LAP 5.05

NI0-C(:URS[ EXECUTION ACCURACY

.%T 9369.0 _ |240.3 .%3 511.4

RRT -.9519 _ -.9564 R1T .9822

5510.4 1_3 .0556 R13 -.9831

SGI 5497.9 SGZ 371.2 THA 167,54

• 19209 INC 3.8467 Vl 29,371
103.39 APO 152.55 V2 35,147

124.04 (TC 254.52 CLP-150,22

12.48 RAP 227,03 ECC 1,2226

PO CST TIN INJ 2 LAT INJ 2 LONG

97?.5 42,23 21.74

4717,0 42.24 236.82

977.5 42.23 21,74

4717,0 42,24 256.82

9?7.5 42,23 21,74

4717,0 42,24 236.82

ORBIT OETERNII_TION ACCURACY
ST 2895,3 SR 841.1 SS 1256.8

CRT -.9986 CRS .9810 CST -.9894

LSA 3261,6 gSA 177,4 SSA 14.6

ELI 3014.7 EL2 42.4 ALF 163.82

RC 121,402 GL -26.91

PLANETOCENTRIC CONIC

FLIGHT TIRE 184,O0 ARRIVAL DATE FEB 8 1971

OISTANCE 516,113

LOt. 315.05 VL _.671 GAL 3.21 A2'L 93.61HCA 237.60 SMA 127.80 ECC .194p7 INC 3.6091 VJ 29.371

LOP 192.60 VP 37.717 GAP 6.78 AZP 88,06 TAL 166.49 TAP 44.10 RCA 10_.90 AF_ I52.71 V2 35.136

GP 25,01ZAL 61,57 ZAP 143.20 ETS 55.50 Z_ 125,76 ETE 162.48 ZAC 122.53 ETC 254.96 CLP-152.06

C3 13,722 VHL 3,704 OLA -49,58 RAL 251,4Z RAO 6567,5 VI[L 1|.624 PTH 2,04 VHP 5,304 OPA 10,35 RAP 22?,54 ECC 1,2258
LNO4 AZNTH LNCH TINE L-J TIRE INJ 1_4T INJ LO_ INJ RT AS(: INJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

Z6,97 |23,77 126.49 9 21 18 _62.2 40,71 18.90

245.81 1Z3.78 126.48 18 44 _6 4738,2 40,72 237.74

Z6.97 123.77 116.49 9 21 18 962.2 40.71 18.90

145,81 123,78 116,48 18 44 26 4738,2 40.72 237.?4

_.97 115.77 126.49 9 ZI 18 962.2 40.71 18.90

245.81 1Z_.78 126.48 18 44 26 4738.2 40.72 237.74

MID-COURSE E)E/UTIOM ACCURACY ORBIT OETERNINATION ACCURACY

_T 5493,5 .%R 1140.0 .%3 487,5 ST 2745,2 SR 758,4 SS 1129.O

RRT -.94_ RRF -.9453 RTF .9815 CRT -.9961CRS .9679 CST -.9860

56|0.5 R23 .0474 R13 -.9823 LSA 3057.6 N$A 191.1 SSA 15.0

•%1 5598.1 S_ 575.5 THA 168.88 ELI 2847.3 EL2 64.6 ALF 164.61

A7.44 8 55 16 1562.18 )6.25

132.56 17 15 28 5338.21 36.26

47.44 8 55 16 1562.18 36.25

132.56 17 15 £8 5338.21 _.26

47.44 8 55 16 1562.18 _S.25

132,56 17 15 28 5338.21 _6.Z6

DIFFERENTIAL CO_R1ECTICNS

T0[-1.6223 TRA 1,5_02 TC3-4.3126 BAU .7955

ROE .4638 RRA -.3439 RC3 .4519 FAU ,0_714

FOE-1.3283 FRA 1.8969 FC3-3.6051BSP 17738

80E 1.6873 8RA 1.5879 BC3 4,3362 FSP -1656

LAUNCH OAT[ AUG B 1970 FLIGHT TIRE 186.00

HELIOCENTRIC CONIC 01$TANC£ 522.084

RL 151 .69 LAL .00 LOt. 315.05 VL 26,645 GAL 3,51 A?L 93,39 PICA 240,82 SIAA 117.63 ECC

RP 107.89 LAP 2.96 LOP 195.83 VP 37,687 GAP LIB AZP 88,35 TAL 165,50 TAP 46,32 RC4

RE 123.660 GL -24,81 GP 23,39 7AL 59,55 ZAP 145,47 ET$ 35,86 ZAE 125.46 ETE 164,02 ZAC
PLANETC_CNTRIC CONIC

C3 14.031 VHL 5,746 0LA -47,58 RAL 255,07 RA0 6567,6 V[L 11.637 PTH 2,04 VHP 5.453 0PA

LNCH A_NTH LN_H TII4_ L-I TII4E INJ LAT INJ LCNG INJ RT AS_ INJ A?NTH INJ TIRE

49.88 9 14 2 1547,08 34,86 _4.26 125,70 124.87 9 39 49

130.12 17 17 48 5363,08 34,87 247,05 |25.71 124,86 18 47 11

49,88 9 14 2 1547,08 _4,86 24,26 125,70 124,87 9 39 49

1_0.12 17 17 48 5363,08 34,87 247,05 125.71 124,86 18 47 11

49.88 9 14 2 1547,08 34.86 14.16 125,70 124,87 9 39 49

1_O,12 17 17 48 5363,08 34,87 247,05 |25,71 124,86 18 47 11

ARRIVAL 04TE FEB 10 1971

.19786 INC 3.3881 VI 29.371

102.38 APO 152.89 V2 35.124

1_1.21 ETC 255.37 CLP-153,85

8.36 RAP 228.23 ECC 1.2309

PO CST TIN INJ 2 LAT INJ 2 LONG

947.1 39.15 16.21

4763.1 39,16 239.00

947,1 _9.15 16.21

4763.1 39.16 239.00

947,1 39.15 16.21

4763.1 39.16 239.00

ORBIT 0£TERNINATION ACCURACY

ST 2594,5 SR 692,9 S6 1016.2

CRT -.9911CRS .9480 CST -.9816

LSA 2863,5 MSA 209,2 SSA 15,3

ELI 2683.9 EL2 89.1ALF 165.17

DIFFERENTIAL CORRECTIONS NIO-C.OJR_d[ EXECUTION ACCURAC_

TOE-I .5073 TRA 1.7399 TC3-4.32_8 B_J .8143 .%T 5606.7 .%R 1055.| .%3 463.2

ROE ,4262 RRA -,3424 RC3 ,3844 FAU ,05_46 RRT -,9317 f_F -,9325 RIT ,9809
rOE-l.1069 FRA 1.9569 FC3-3.2985 BSP 180_0 S_ 5705.1R_3 .0397 RI3 -.9814

BO£ 1.5664 0RA 1.7733 BE3 4.3408 FSP -1583 .%1 569_.6 Sr_ 377,5 THA 170.01

LAUNCH OAT_ AUG 8 1970 FLIGHT TINE 188.01:)

H_LIC_ENTRIC CONIC OISTANC_ S28.027

RL 151.69 LAL .00 LOL 315.05 VL _6.618 GAL 3.8_ AZL 9_.J8 PICA _44.04 SHA 127.46 ECC

RP 107.93 LAP 2.B6 LOP 199.03 VP 37.657 GAP 7.57 AZP 88.61 TAL |64.48 TAP 48.52 RCA

RC 125.912 GL -L:_.BO GP 21.94 ?N.. 57,55 ?AP 147.59 ETS _6,27 ZAI[ 125.15 ETE 165.36 ZAC
PLANETOCENTRIC CONIC

C3 14.465 VHL 3.803 OLA -43.84 RAL 237.57 RA0 6_'t67.6 VEL 11.655 PTH _.05 VHP 5.617 DPA

ARRIVAL OATE FEB 12 1971

LNO_ 4?NTH LN(.H TIRE L-I TIRE INJ LAT INJ LONG INJ RT AS_ INJ AZNTH
32.32 9 32 41 1531.89 35.42 _|,64 127.69 1_3,41

127.68 17 19 5 3391.73 33,44 248._0 127.70 1_3,40

52.32 9 32 41 1331.89 35.42 21.64 127.69 123.41

127.68 17 19 3 5391.73 33.44 248.60 127,70 125.40

92.32 9 32 41 1531.89 33.42 21.64 127,69 123.41

127.68 17 19 5 5391.73 33,44 248,_ 127.70 |_3.40

OIFFERENTIAL CCR_[CTIONS NI0-_ EXECUTION ACCURACY

T0[-1.392| TRA 1.9378 TC3-4.289_ _AU .83_) .%T _70_.9 _ _83.4 .%_ 439._

ROE .3983 RRA -.3416 RC3 .3257 FAU ,04982 RRT -.9193 RRF -.9181 RTF .9803

FOE -.9112 FRA 2.0061 FC3-2.9815 BSP 18374 S(_ 5793.9 R25 .05_7 R13 -.9807

_OE 1.4480 _RA 1.9677 BC3 4.3022 FSP -1510 .%1 5781.3 .%2 _2.3 THA 170.96

.20108 IN(: 3.180? Vl 29.371

101.83 APO 1_,.09 V2 35.112

1213,07 ETC _55,75 CLP-155,53

6,52 RAP 229,08 ECC 1,2361

INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG
9 58 13 931.9 37.55 13,63

18 48 57 4791,7 3?,36 240.59

9 58 13 931.9 37.55 13,63

18 48 57 4791,7 37,56 240.59
9 58 15 931.9 37,35 13.63

18 48 57 4791,7 37,56 240,59

ORBIT OETERNIN_TION ACCURACY

ST 2447,0 SR 639.7 SS 918.6

CRT -,98_3 ORS ,9189 CST -.9762

LSA 2681.1MSA 228.6 SGA 15.4

ELI 2526.6 EL2 116,0 ALF 165,57

908



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH DATE AUG 6 1970 FLIGHT TINE |90,00 ARRIVAL DATE FEB ]4 197l

P_LI(XENTRIC CONIC DISTANCE 533.9_I

RL 151 .69 LAL .00 I.Q. 3J5.05 VL 26.59| GAL 4.1S AZL 92.98 HCA Z47.25 ,_AA 127.26 ECC .20452 IN(: 2.9645 VJ 29.37!

RP 107.97 LAP 2,TS-L-OP 2_Z.27 VP 37,626 GAP 7.9e AZP 88.84 TAL 163.44 TAP 50.70 RCA 101.25 APO 153.31 V2 35.099
RC 128.|58 GL -L=_.B7 GP 1)0.64 ?AL 55.58 ZAP |49.57 ETS 36.75 "ZAE JZA.B! ETE 166.53 ZAC |19.08 ETC 256.12 CLP-157.13

PLANE TOCENTRIC CONIC

C3 15.026 VHL 3.876 DLA -44.04 RAL 259.93 RAO 6567.6 VEL ||.680 PTH 2.05 VHP 5.794 OPA 4.79 RAP Z_O.08 ECC J.2473

LNCH ATNTH LNCH TINE L-! T|NE IN| LAT IN| LONG IN| RT AS( IN| AtNTH IN| TINE PO C$T TiM IN| 2 LAT IN| ;_ LONG
54.74 9 51 IB 1516.44 31.96 19.09 129.74 122.09 10 16 34 916.4 35.93 11 .J4

125.26 17 19 20 5424.14 51.97 250.46 |29.75 |22.07 18 49 44 4824.1 35.95 242.50

54.74 9 51 IB 1516.44 51.96 19.09 i29.74 122.09 10 16 34 916.4 35.93 11.14

125.26 17 19 _1 5424.14 51.97 250.46 1Z9.75 1_.07 J8 49 44 4624.1 35.95 Z42.50

54.74 9 51 18 1516.44 31.96 19.09 129.74 12Z.09 10 16 34 916.4 35.93 11.14

IZ5.26 17 19 20 5424.14 31.97 250.46 |29.75 122.07 18 49 44 48Z4.1 35.95 242.50

DIFFERENTIAL CORR[CTJONS NID-COURSE EXECUTION ACCURACY

TOE-I.29S5 TRA 2,|E61 TC3-d.26Z4 6AU .8582 S_T 5805oD SGR 9_3.0 SG3 415.2

ROE .3822 RRA -.5_83 Re5 .2853 FAU .04724 RRT -.g059 mr -.6023 RTF .9604

FOE -.7617 FRA 2.0273 FC3-2.7217 BSP 19128 _ 5877.9 1_3 .0_240 g13 -.9807
BOE 1.3507 8RA 2.1528 6C3 4.2719 FSP -1484 SGJ _865.E S_. 366.9 _ 171.77

LAUNCH DATE AUG 8 197_ FLIC#AT TINE 19Z.00

_ELI@CENTRIC CONIC OISTANCI[ 539°8|9

RL 15| .69 L_L .IX} LOL 315.05 VL 26.553 GAL 4.50 AZI. 9"_.80 HC,A 250.47 SMA 127.10 ECC

RP 108.01 LAP 2.64 LOP 205.49 VP 37.39,1 GAP 8.39 AZP 89.06 TAL 162.38 TAP 52.85 RCA

RC 130.397 GL -19.D2 GP. 19.47 ZAL 53.64 ZAP |51.42 ET$ 37._| ZAA[ J24.&8 ET_ 167.54 ?AC

PLANE T_ENTRIC CONIC

C3 15.720 VHL 5.965 DLA -42._0 RAL 262.17 RiO 6567,6 V[L ||.709 PTH 2.06 VHP 5.984 OPA
LNCH AZNTH LNCH TIHE L-I TIHE IN| LAT IN| L,CNG ;NJ RT ASC XNJ AZNTH IN| TINE

57.16 10 10 J 1_O.33 _0.47 16.59 !)1.87 IZ0.89 JO 35 1
12_.84 17 18 29 3460.55 30.48 252.64 131.88 120.88 18 49 _0

57.16 10 10 ] |500.53 30.47 16.59 I3J.87 J_P0.89 JO 35 1

122.84 17 18 29 5460.55 30.48 252.64 13J.86 120.88 1849 30

57.16 IO 10 l 1_OD.33 30,47 16.59 |3|.87 JZ0.89 JO 35 1

122.8A 11 18 29 54r=0.55 30.48 252.64 J3I.M |20.80 18 49 30

DIFFERENTIAL CORRECTIONS N|O-C.CI, IR_ EI_CUTJOIq ACCURACY

TD_-I .1666 TRA 2.35_6 TC_-4.|12"_ BAU .8636 8GT _18_.7 SGR 872.{) SC,3 _95.5

ROE .3632 RRA -.3424 RC3 .2554 FAU .04292 RRT -.8907 RNF -.8855 R1T .979|

FOE -.59_ FRA 2.0782 FC3-2.3639 BSP |9061 SC,8 "59_.9 RL_ .02J0 R13 -.9793

80E J .2224 8RA 2._814 _3 4.1J88 IrsP -1377 S_J 5939.9 S_ 393.0 THA 172.45

ORBIT DETERMINATION ACCURACY

ST 2323.1 SR 602.3 SS 843.0

CRT -.9693 CRS .8849 CST -.9720

LSA 2531.B NSA 245.0 SSA 15.4

ELl _395.6 EI,2 143.7 ALF 165.84

ARRIVAL DATE FEB 16 1971

• 208Z2 INC 2.7974 VJ 29.371

100.63 APO 153.57 V2 35.086

118.23 ._TC 256.49 CLP-138.66

3.|TRAP 231.20 ECC 1.2587
PO CST TIN IN| 2 LAT IN| 2 LONG

90(3.3 34.32 B.70

4860.6 34.33 244.74

900._ 34.32 8.70

4860.6 34.33 244.74

900.3 34.32 8,70

4860.6 34.33 244.74

ORBIT DETERMINATION ACCURACY

ST 2181.7 SR 564.7 SS 770.9

CRT -.9477 CRS .8286 CST -.9636

LSA 2366.1 NSA 272.1 SSA !5.5

ELI 2246.8 EL2 175.0 ALF 166.13

LAUNCH DATE AUG B _1970 FLIGHT TIN_ J94.00 ARRIVAL DATE FEB 16 1971

Pq[L IOCENTRIC CONIC

RL 151.69 LAL .00

RP 108.05 LAP 2.51

RC 132.627 GL -17.27

PLANE TOCENTRI C CONIC

C3 16.552 VHL- 4.068

LNCH ATNTH LN_H TINE

59.57 _0 28 53
_20.43 17 16 32

59.57 lO 28 53

1L=_.43 17 |G 32
59.57 10 28 53

120.43 17 16 3_

DIFFERENTIAL CORRECTIONS
TOE-|.O47Z TRA 2.5874 TC3-3.958J BAU .8769

ROE .3554 RRA -.3458 RC3 .1946 FAU .03932

FOE -.4573 FRA 2.1123 FC3-2.0567 BSP 19'_23
601[ 1.1059 8RA 2,6104 BC3 3.9629 FSP -1L_9

DISTANCE 545.665

LOL 315.05 VL 26.535 GAL 4.87 AZL 92.62 HCA 253.68 .T_AA 126.92 ECC .2122D INC ?..6178 Vl 29.371

LOP 208.71 VP 37.563 GAP 8.81 ATP 89.'_6 TAL 161.31 TAP 54.98 RCA 99.99 APO 153.85 v2 35.074

GP 18.43 7AL 51.74 ZAP 153.15 ETS 37,97 ZAE 124.15 ETE 168.42 ZAC 117.49 ETC 256.85 CLP-160.I_

DLA L40.62 RAL 264.29 RAD 6567.7 VEL 11.745 PTH 2.07 VHP 6.186 DPA I .66 RAP 232.45 ECC 1.2724

L-I TINE |NJ I.AT IN| _ IN| RT _S_ ZNJ AZNTH IN| TINE PO CST TIN IN| 2 LAT IN| 2 LONG

1483.33 25.9_ 14.12 134.05 119.81 I0 53 37 883.3 32.71 6.28

5501.04 28.99_ 255.15 I_i.06 119.80 18 48 13 4901.0 32.72 247.31
1483.33 28.98 14.12 134.05 119.81 I0 53 37 883.3 32.71 6.28

5501.04 28.99 253.|3 134.06 119.80 18 48 J3 4901.0 32.72 247.31

I483.33 28.g_ 14.|2 J34.05 119.81 10 53 37 883.3 32.71 6.28

5501.04 28.99 255.15 1_1.0_ 119.80 18 48 13 4901.0 52.72 247.31

MIO-COJI_J_ E_CUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 5966.0 SGR 829.0 SG3 372.4 ST _63.6 SR 536.3 SS 716.9

RRT -.8751 RRF -.8681 R1T .9783 CRT -.9179 CR$ .7629 CST -.9565

SC_ 6023.3 R_3 .0170 R13 -.9764 LSA 2229.7 NSk 297.4 SSA 15.4

_k_J 6010.Z _. 3_.3 THA 173.04 ELI 2122.1 EL2 207.0 ALF 166.45

LAUNCH DATE AUG 8 19713 FLIGHT TINE 196.00 ARRIVAl. DATE FEB _ 1971

/'_L IOCENTRIC COLIC

RL 151.69 L_t, .GO

RP 108.09 L_P 2.38

RC 134.850 GL -13.59

PLANE TOCENTRIC CCNIC

C3 17.534 W,K. 4.187

LNCH ATNTH LNCH TIME
61.98 10 A8 3

118.02 17 13 25

61.98 10 48 3

118.02 17 13 E5

61.98 10 48 3

118.02 17 13 25

DIFFERENTIAL CORIq[CTIONS

TOE -,9304 TRA 2.8239
• 3_Y2 R_A -.3499

FOE -.3407 FRA 2.1395

BOE .9942 8RA 2.8475

DISTM_I[ 551.474

LX3L 3|J.05 VL _L_.506 GAL. 5.L_ AZL 92.44 HCA _6.88 SI4A 126.73 tCC
LOP 211.92 VP 37.530 GAP 9.24 A2'P 89.44 I'AL 160.21 TAP 57.10 RCA

GP 17.48 ZAL 49.90 ZAP 154.7_ ETS _.75 Z/q[ 123.83 ETE 169.18 ZAC

01_4 -39.60 RAL 266.30 RAO 6S67;7 V_L |1.786 PTH _.08 VHP 6.400 OPA

L-I TIME IN| LAT |NJ _ IN| RT AS_ [NJ AZMTH INJ TIN[

1465.09 27.49 |1.63 136.29 118.82 11 12 28

5545.84 27.51 257.M 136.30 1|8.81 18 45 50
1465.09 27.49 |J.63 136.29 118.82 II IE 28

5549.84 27.51 2_7.98 136.30 118.81 18 ,15 50
1463.09 27.49 11.63 IM.Z9 JIB.BE II 12 28

5545.84 27.51 257._ 136.30 116.81 18 _5 50

NIO-COJRSE EXECUTION ACCURACY

TC3-3.7864 BAO .8_M SGT (O3S.8 _ 7_.4 SG3 352,3
RC3 .1633 FAU .03_OZ RAT -.8591 Rl_ -.8_04 RTF .9776

FC3-1.7787 8SP 19438 S_ 0087.6 R_3 .0J34 R13 -.9777

_C3 3.7899 FSP -1231 SGJ C1074.2 SGZ 403.0 THA 173.54

.216_7 IN_ 2.4441 ¥1 29.371

99.30 APO 154.17 V2 35.06J

116.85 ETC 257.21 CLP-161.53

• 23 RAP 233.79 ECC 1.2886
PO CST TIM INJ 2 LATINJ 2 LONG

865.1 31.11 3.86

4945.8 31.12 250.21
865.1 31.11 3.86

4945.8 31.1_ 250.21
865.1 31.11 3.86

4945.8 31.12 250.21

ORBIT DETERMINATION ACCURACY

ST 1964.1SR 513.6 SS 676.4

CRT -.8786 CRS ..6883 CST -.9508

LSA L_15.5 NSA 322.0 SSA 15.3

ELI 2016.1 EL2 239.0 ALF 166.87

9O9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH DATE AUG B 197O FLIGHT TINE |96.00 ARRIVAL DATE FEB 22 1971

I-_.IOCENTRIC CONIC

RL 151.69 LAL .00

RP 108.13 LAP 2.24

RC 137.063 GL -14.01

PLAN[TOCENTRIC CONIC

C3 18.677 VHL 4.322

LNCJ-I ATNTH LNCH TIME

64.41 II 7 40

115.59 17 B 59

64.41 11 7 40

115.59 17 B 59

64.41 II 7 40

115.59 17 _ B 59

DIFFERENTIAL CORRECTIONS

TOE -.8230 TRA 3.0657 TC3-3.6157 BAU .9035

RDE .3497 RRA -.3539 RC3 .1404 FAU .03329

FOE -.2475 FRA 2.1552 FC3-1.fi430 BSP 19881

BOE .8942 824 3.0861 Be3 3.6184 FSP -1184

01STAI_E 557.241

LOL 515.05 VL 26.477 GAL 5.67 ATL 92.28 H(A 260.09 SNA 126.55 ECC .22105 INC 2.2750 Vl 29._L71

LOP 215.13 VP 37.498 GAP 9.68 A2'P 89.61 TAL 139.11 TAP 59.Z0 RCA 98.58 APO 154.52 V2 35.047

GP 16.63 IAL 48.11 lAP 156.31ET5 39.66 ?AE 1Z3.51ETE 169.85 ZAC 116._0 ETC 257.58 CLP-162.89

0LA -37.44 RAL 268.21 RA0 6567.B VlEL J1.83§ PTH 2.10 VHP 6.627 OP4 -I.11 RAP 235.23 ECC 1.3074

L-I TINE INJ LAT JNJ LONG INJ RT ASC INJ ATNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1445.07 26.02 9.08 138.58 117.93 II 31 45 843.1 29.53 1.38

5595.37 26.03 261.17 138.59 117.92 18 42 14 4995.4 29.55 253.47

1445.01 26.02 9.08 138.58 117.93 11 31 45 845.1 29.53 1.38

5595.37 26.03 261.17 138.59 117.92 18 42 14 4999.4 29.55 253.47

1445.O7 26.02 9.0g 138.58 117.93 11 3I 45 845.1 29.53 1.38

5599.37 26.03 261.17 1_.$9 117.92 IB 42 14 4995.4 29.55 255.47
N|0-C..CUR_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 6096.0 SGR 760°8 SG3 332.8 ST 1866.1 SR 496.4 SS 646.5

RRT -.IM30 _ -.83_ RTF .9773 CRT -.8314 CRS .6132 C$T -.9484

6143.3 R23 .0096 R13 -.9774 LSA 2025.8 HSA 343.2 SSA 15.1

SGI 6|29.8 St_ 406.9 THA 173.97 ELI 1931.7 EL2 269.3 ALF 167.41

LAUNCH DATE AUG 8 19711 FLIGHT TINE 200.O0 ARRIVAL 0ATE FEB 24 1971

HELIOCENTRIC O:NIC

RL 131.69 LAL .(30

RP 108.11 LAP 2.09
R( 13g.L=Y_ GL -12.50

PLANETOCENTRIC CONIC
C3 20.000 V_ 4.472

LNCH A214TH LNCH TINE
66.88 11 27 51

113.12 17 3 9
66.88 11 27 57

113.12 17 3 9

66.88 11 27 57

113.12 17 3 9

DIFFERENTIAL C.OR_[CTIONS
TOE -.6968 TRA 3.33(0 TC3-3.3912 BAU .9073

ROE .3491_ RRA -.3616 RE3 .1138 FAU .0L_3

FOE -.J_O8 FRA 2.1838 FC3-J .2957 BSP 19670
BOE .7793 BRA 3.5555 BE3 3.3931FSP -1107

O|STANCIE 562o_

LOL 315.03 VL 26.A48 GAL 6.|1 A_n,. _.11 _ 263.29 SJAA 126.36 ECC .22598 IN(: 2.1093 Vl 29.371

L(3P 218.34 VP 37.465 GAP 10.|A AZP 89.75 TAL 158.00 TAP 61.29 RCA 97.81 APO 134.92 V2 35.034

GP 15.86 7AL 46.38 ZAP 157.76 £T$ 40.72 ZAIE 123.21 ETE 170.43 ZAC I15.82 ETC 257.95 CLP-J64.20

OLA -33.9A RAL 270.01 RAO 6567.8 VEL ll.8gO PTH 2.11 vHP 6.868 OPA -2.37 RAP 236.75 ECC 1.3292

L-| TINE INJ LAT |NJ _ |NJ RT A_ JNJ A214TH |NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1422.61 24.56 6.43 140.92 117.11 11 51 40 822.6 27.99 358.79

5650.04 24.58 _.75 140.93 117.10 |8 37 19 5050.0 28.00 257.10

1422.61 24.56 6.43 140._Z 117.11 11 51 40 822.6 27.99 358.79

5650.04 24.56 264.75 140.93 }|7.10 18 37 I9 _50.0 28.00 257.10

142_Z.61 24.56 6.43 140.9'Z 117.11 11 51 40 822.6 27.99 358.79

5630.04 24.58 264.75 140.93 117.10 18 37 19 5050.0 28.00 257.10

NI0-C(X/RSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
SGT 6153.5 SGR 733.6 5(,3 315.4 ST IBL_3.3 SR 479.0 SS 626.1

RRT -.8273 R_ -.8157 RTF .9764 CRT -.7700 CRS .5233 CST -.9463

.S_ 6197.1 223 .0077 RI3 -.9765 LSA 1949.5 NSA 366.2 SSA 14.9

SGI 6183.5 $62 410.2 THA 174.34 ELI 1858.3 EL2 299.AeALF 168.24

LAUNCH DATE AUG 8 1970 FLIGHT TINE 202.00 ARRIVAL DATE FEB ?6 1971

HELI(XENTRIC CONIC 0ISTANCE 568.641

RL 191 .69 LAL .(30 LOL 315.05 VL 26.419 GAL 6.58 AZL 91.95 HCA 266.50 SMA 126.18 ECC .23129 INC 1.9459

RP 108.21 LAP 1.94 LOP 221.54 VP 37.432 GAP 10.61 AZP 89.88 TAL 156.87 TAP 63.37 RCA 96.99 APO 155.36

RC 141.459 GL -11.08 GP 15.17 ZAL 44.71 ZAP I59.12 ETS 41.96 ZAE 122.92 ETE 170.94 ZAC 115.41ETC 258.34

_LANETOCENTRIC CONIC

C3 21.521 VHL 4.639 OLA -34.5I RAL 271.72 RA0 6567.9 V[L 11.954 PTH 2.I3 VHP 7.123 0PA -3.56 RAP 238.34

LNO_ AZNTH LNCH HNE L-I TIIAE INJ LAT INJ LONE

69.40 11 49 6 1597.07 23.13 3.62

110.60 16 55 36 5710.84 23.14 268.77

69.40 11 49 6 1397.07 23.13 3.62

110.60. 16 53 36 5710.84 23.14 268.77

69.40 11 49 6 1397.07 23.13 3.6_

110.60 16 35 36 5710.84 23.14 268.77

DIFFERENTIAL CORR[CTION$

TOE -.5789 TRA 3.6102 TC3-3.17_3 BAU .9142

ROE .3518 RRA -.3694 RC3 .0979 FAU ,02712

FOE -.O733 FRA 2.2036 FC3-1.0910 B_ ° 20062

8DE .6774 _RA 3.629J BC3 3.1773 FSP -I050

Vl 29.371

v2 35.021

CLP-165.47

ECC 1.3542

INJ RT A_ INJ A2'MTH INJ TIN_ PO CST TIH INJ 2 LAT INJ 2 LONG

143.30 116.36 12 12 23 797.1 26.47 356.03

143.31 116.35 18 30 47 5110,8 26.48 261.18

143.30 116.36 12 12 23 797.1 26.47 356.03

143.31 116.35 18 30 47 5110.8 26.48 261.18

143.30 116.36 12 12 23 797.1 26.47 356.03

143.31 116.35 I8 30 47 5110.8 26.48 261.18

NIO-C,,_M_IE E_ECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

S_T 6202,8 _ 709,6 5_3 298.6 ST 1776.0 SR 465.2 SS 612.6
RRT -°BJZ[} _ -.7992 RTF .97_O CRT -.7027 CRS .4405 CST -.9480

SC_ 6243._ _ .0055 RI3 -.9760 LSA 1896.9 HSA 383.9 55A 14.7

_I 6229.6 E,G?. 412.4 THA 174.67 ELI 1806.9 EL2 325.3 ALF 169.22

LAUNCH DATE At._ 8 1970 FLIGHT TINE _4,00 ARRIVAL DATE FEB 26 1971

H_LIO(ENTRIC CONIC

RL 151.69 LAL ,0_
RP 108.25 LAP 1 .7_

RC 143,643 GL -9.73

PLANETOCEHTRIC CONIC

C3 23.262 _ 4.823

LNCH AZ_ATH LNCH TINE
72.02 f_ II 35

107.98 16 4"6 l

72.0_ 12 11 33

107.96 16 46 1

110.00 15 54 37

110.00 18 2 10

OI$TANCE 574.Z64

LOL 313.05 VL 26.390 GAL 7.08 AZL 91.78 H_ 269.69 ._AA

LOP 224.74 VP 37.39_ GAP 11.10 AZP 89.99 TAL 155.75 TAP

GP 14.53 ZAL 43.11ZAP 1(:O.41 gTS 43.40 Z_E 122.63 ETE

125.99 ECC .23701 INC 1.7837 Vl 29.371
65.44 RCA 96.13 APO 155.85 V2 35.008

171.39 2AC 115.05 ETC 25_.74 CLP-166.71

OLA -33.14 RAL 273.34 240 6567.9 _I[L 12.027 PTH 2.15 VHP 7.393 0PA -4.68 RAP 240.01 ECC 1.3828

L-I T|NE INJ LAT |NJ _ |NJ RT ASC JNJ AZNTH |NJ TINE PO CST TIM ZNJ 2 LAT INJ 2 LONG

1366.91 21.72 .53 145.73 115.67 12 34 22 766.9 24.99 353.00

57_6.76 21.73 273.31 145.73 115.66 18 L:_ 20 5178.8 25.00 265.77

12}66.91 21.72 ._3 145.73 115.67 12 34 22 766.9 24.99 353.00

5778.76 21.73 273.31 |45.7_ 115.66 IB 22 20 5178.8 25.00 265.77

648..65 15.95 304.36 142.47 1_0.64 16 5 26 48.6 19.90 297.46

5545.01 27.74 258.04 148.57 110.82 19 34 35 4945.0 30.31' 249.79

ORBIT OETERNINATION ACCURACY

ST 1748.6 SR 492.9 SS 604.3

CRT -.6296 CRS .3619 CST -.9518

LSA 1862.7 HSA 397.4 SSA 14.5

ELl 1772.7 EL2 347.1 ALF 170.37

OIFFERENT|AL CORRECTIONS

TOE -.4602 TRA 3.8973 TC3-2.95_O BAU .9193

ROE .3563 RRA -.5781 RC3 .0829 FAU .02446

FOE -.0056 FRA 2.2218 FC3 -.9102 BSP 20256

BOE .5820 _A 3.9156 BE3 2.9961 FSP -997

NIO-COUR_ EXECUTION ACCURACY

SGT 6244.7 .S_ 687.9 .%3 2B2.7

RRT -.7973 RRF -.7635 RTF .9756

S_ 6_8_.¢R_3 .0037 RI3 -.9756

5G1 6268.8 5_2 413.7 THA 174.96

910



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197OJ

LAUNCH O&T[ AUG 8 1970 FLIGHT TIN[ 206.00 ARRIVAL DATE MAR 2 1971

HELIOCENTRIC COMIC 01STANCE 579.828

RL 151 .69 LkL .(30 LOt. 315.05 VL 26.360 GAL 7.61 AZL 91.62 HCA 272.89 S#4A

RP 108.29 LAP 1.62 LOP 227.94 VP 37._5 GAP 11.62 ATP 90.08 TAL 154.62 TAP

RC 145.816 GL -8.46 6P 13.96 ZAL 41 .§8 ZAP 161.62 ETS 45.06 ZAE 122.36 ETE

PLANE TOCENTeIC COMIC

C3 25.25_ VHL 5.025 OLA -31.83 RAL 274.87 RN) 6568.0 VEL 12.109 PTH 2.17 VHP 7.680 OPA -5.73 RAP 241.73 ECC 1.4156

LNO4 A2'NTH LNCH TINE L-I TINE INJ taT INJ _ INJ RT ASC INJ A214TH /'NJ TINK PO C$T TIN INJ Z LAT INJ 2 LONG
74.81 12 36 1 1330,13 20._I 357,02 148.19 115.0) 12 58 II 750.1 23.54 349.53

105.19 16 33 49 5655.82 20._ 278.51 148.19 115.02 18 11 25 5255.8 23.56 271.02

74.81 12 _6 1 1330.13 20.34 357.02 148.19 115.03 12 58 11 730.1 23.54 349.53
105.19 16 33 49 5855.82 20.36 278.5| 148.19 115.02 18 11 25 _'_55.8 25.56 271.02

110.OO 15 29 6 768.88 11.67 31|.04 143.26 122.36 15 41 55 168.9 15.86 304.44

110.00 18 _ 54 5465.06 _.55 252.52 152.19 108.02 20 10 59 4865.1 31.73 243.99
DIFF'ER1ENTIAL r_RECTXCNS N|0-C(_UR_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.3406 TRA 4.1988 TC3-2.73_ BAU .9227 SGT 6280.4 S_R 6(=8.2 S_3 267.9 ST 1736.5 SR 441.5 55 599.9

ROE .3622 RRA -._78 Re3 .0704 FAU .021_ RRT -.78_14 _ -.7_9 RTF .9754 CRT -.5536 CRS .2895 CST -.9570

FOE .0537 FRA 2.2_7 IrC3 -.7528 8SP 20449 _ 6315.8 223 .0023 R13 -.9754 LSA 1845.2 MSA A06.4 SSA 14.2

_)E .4972 8RA 4.2167 BC3 2.7331 FSP -948 S_1 6302.3 SG2 413.8 ?HA 175.22 EL1 1754.4 EL2 363.9 ALF 171 .62

125.81ECC .24319 INC 1.6217 Vl 29.371

67.51 RCA 95.21 APO 156.40 v2 34.995

171.79 2AC 114.74 ETC 259.14 CLP-167.92

LAUNCH OATE AUG 8 1970 FLIGHT Tilde ;_08.00 ARRIVAL OATE NAe 4 1971

HELIOCENTRIC CONIC

RL 151.69 LAL .IX}

RP 108.33 LAP 1.45

ec 147.979 0L -7.27

PLANET(XENTRIC CONIC

C3 27.5Z7 VHL 5.247
LNCH A2'NTH LNCH TIN[

77.92 13 3 43

102.08 16 17 40

77.92 13 3 43

102.08 16 17 40

110.00 15 12 37

110.00 19 7

0IFFERI[NTIAL CORRIECTIONS

TOE -.2205 Tea 4.5151 TC3-2,5113 8AU .9244

ROE .3694 RRA -.3964 RC3 .0_O FAU .01961

FOE .1051 FRA 2.2574 FC3 -.6168 8SP 2064_5

BOE .4302 8RA 4.5326 8C3 2.512_ FSP -904

DISTANCE M5.325

LOL 315.05 VL 26.3_O GAL 8.17 AZL 91.46 HOl 276,08 SlAA 125.62 ECC .24986 ZNC 1.4590 Vl 29.371

LOP 231.13 VP 37.332 GAP 12.15 ATP gO.iS TAL 153.49 TAP 69.57 RCA 94.23 APO 157.O1 V2 34.982

GP 13.44 ZAL 40.12 ZAP 162.77 [T$ 46.68 ZAE |_.09 [T[ 172.14 7AC 114.47 ETC 259.56 CLP-169.11

DLA -30.59 RAL 276.32 RAO 6568.1 I/EL |2._3 PTH 2.19 VHP 7.985 OPA -6.72 RAP 243.51 [CC 1.4530
L-; TINE [NJ tat INJ LONG |NJ RT ASC |NJ A214TH |NJ TIME PO C$T TIN INJ 2 LAT ZNJ 2 LONG

1282.45 19.00 352,7"r 150._ 114.44 |_ 25 5 682.5 22.14 345.32
658,19 19.01 _06.76 150.69 114.42 16 2B 38 58.2 22.15 299.32

1282.45 19.00 352,77 150.M 114.44 13 25 5 682.5 22._4 345.32

658.19 19.01 _06,76 150.69 114.42 16 28 38 58.2 22.15 299.32

862.66 8.20 316.10 144.57 123._0 15 27 0 262.7 12.53 309.67

5414.02 30.57 248.g0 155.37 106.09 20 _8 10 4814.0 32.47 240.20
NlO-_ EXECUT|ON ACCURACY ORBIT 0ETERNINATION ACCURACY

S_T 6309.5 S_R 649.6 S_3 253,9 ST 1736.9 SR 430.9 SS 598.1

RRT -.T/'O3 I_F -.7553 RTF .9753 CRT -.4780 CRS .2248 CST -.9630

S_ 6342.9 R_3 .0011 R13 -.9753 LSA 1841.§ NSA 411.0 SSA 13.9

S_I 6329.4 _2 412.9 THA 175.45 ELI 1749.7 EL2 375.7 ALF 172.91

LAUNCH 0ATE AUG 8 1970

P_LI(XENTRIC COMIC

RL 131.69 LAL .00

RP 108.37 LAP 1.28

RC 150.132 GL -6.14

PLAN[TOCENTR|C CONJC

C3 30.123 VHL 5.486

LNCH ATNTH LN_H TIN[

81.72 13 38 3

98.28 15 54 14

100.00 15 22 II

I00.00 16 52 47

110.00 15 0 16

I10.00 19 31 2

FLIGHT TIN[ 210.00 ARRIVAL DATE MAR 6 1971

01STANCE 590.748

LOL 315.05 VL 26.301 GAL 8.78 AZL 91.29HCA 279.28 SMA 125.43 ECC ._5708 INC 1.2944 VJ 29.371

LOP 234.33 VP 37.299 GAP 12.72 ATP g0.2l TAL 152.37 TAP 71.64 RCA 93.19 Also 157.66 v2 54.969

GP 12.96 7AL 38.73 ZAP 163.85 ETS 49.20 7AE 121.82 ETE 172.45 2AC 114.23 ETC 259.99 CLP-170.27

OLA -29.41 eAL 277.69 RAO 6568.2 VI[L 1_._08 PTH 2.22 VHP

L-! TIN[ INJ LAT INJ LONG |NJ RT ASC INJ A214TH INJ TIN[

1212.82 17.69 346.97 153._0 113.88 13 58 16

772.86 17,71 314,68 153,21 113,87 16 7 ?

8?5.54 13.70 320.31 151.24 116.83 15 36 47

5873.42 21.79 280.48 154.99 110.99 18 30 41

944.08 5.14 320.41 146,16 123.84 15 16 I0

5377.64 31.23 246.27 158.38 104.68 21 0 40

01FFERIENTIAL C_CTIONS XJO-_.._ EX_CUTIO_I ACCURACY

TOE --.0965 r Tea 4.8462 TC3-2.2926 8AU ._235 SGT 6332.2 _ 631.9 SG3 240.7

ROE .3773 RRA -.4097 RC3 .0509 FAU .017_8 RRT-.7SSJ I_F -.7427 RTIr .9754

FOE .1505 FRA 2.2756 FC3 -.4995 BSP 20_76 _ 6_6_.6 RZ3 .0_03 RI3 -.9754

80E .39OO 8RA 4.8655 _C3 2.2932 FSP -862 _1 6350.3 S_. 410.9 THA 175.66

LAUNCH OATE AUG 8 1970 FLIGHT TIN[ 2J2.00

/'_LIOCENTRIC CONIC 0]STANCE 5_N_._

RL 151.69 LAL .00 LOL 315.05 Vl,. L_,271 GAL 9.42 AZL 91.13 HCA _2.47 SMA |25.25 [CC .26491 IN(: 1.1269

RP IO8.41 LAP 1.10 LOP 237.51 VP 37._d$ GAP 13._Z ATP _0.24 TAA. 151.26 TAP 73.72 RCA 92.07 APO 158.43

ec 152.275 GL -5,08 GP 12.53 7A4. 37.41 ZAP 164._ [T$ fl1.76 Z_ |21,55 [TIE 172.73 7AC 114.02 KTC 260.44

PLANE TOCENTRI C CONIC

C3 33.090 VHL 5.752 OLA -28.28 RAL _.9_ _ _1_.3 V[L 12,d_ PTH 2.25 VHP 8.65? OPA -8.51 RAP 247.20

LNO4 A2'NTH LNCH T|NE L-I TIME |NJ LAT |NJ _ _NJ RT A_C |NJ A214TH INJ T_NE PO CST TIN INJ 2 LAT
_;_.00 14 38 39 1057.44 15.32 334.47 155.24 114.11 14 56 16 457.4 18.45

90.00 15 3 55 975,48 17,54 _,47 156,_4 112,59 15 20 11 375,5 20.45

100.00 IA 50 21 1019.54 9.14 328._ 15Z,JI 118,59 15 ? 21 419,5 12,88

I00.00 17 34 _4 5776.66 24.01 274.15 J_.BZ I0_.37 19 11 II 5176.7 26.29

110.00 14 50 50 1018.03 2.32 324._M 147.94 124.11 15 ? 48 418.0 6.78

II0.00 19 50 55 5350.93 51.$7 244,3| 161,_0 103,58 21 20 6 4750.9 33.22

01FFERI[NTIAL CCI_RIECTION_ N_O-'CA_J_ [_Ct]'r_I_ACCUI_ACY

TO[ .0251 TRA 5.1994 TC3-2.0794 _IU .9201 _k;T 6348._ S_R 614.7 _3 Z'_8.4

ROE .3861 RRA -.4217 RC3 .0431 FALl .01527 RRT -.74b'7 R_F -.73|2 RTF .9756

FOE .1906 FRA 2.2951 FC3 -.3995 8SP 21103 _ 6378.4 1_3 -.0004 R13 -.9756

BOg .3869 6RA 5.2165 BC3 2.0798 FSP -823 ._| 6365.4 _2 407.9 ?HA 175.85

8.310 0PA -7.64 RAP 245.33 ECC 1.4957

PO CST TIN INJ 2 LAT INJ 2 LONG

612,8 20.77 339.57
172.9 20.78 507.27

275.5 17.19 313.26

5273.4 24.44 272.69

344.1 9.55 314.09

4777.6 32.93 237.45

ORBIT O[TERNINATION ACCURACY

ST 1747.6 SR 420.6 SS 598.2

CRT -.4046 CRS .1673 CST -.9690

LSA 1849.1NSA 411.6 55A 13.6

ELI 1756.3 EL2 382.7 ALF 174.16

ARRIVAL OATE MAR 8 1971

Vl 29.371

v2 34.956

CLP-171.42

£CC 1.5446

INJ 2 LONG
327.19

322.01

321.78

266.09

318.04

235.42

OK_|T 0ETERNIN_T|0N ACCURACY

ST 1765.9 SR 410.3 58 599.6
CRT -.3353 CRS .1169 CST -.9746

LSA 1865.2 MSA 408.8 SSA 13.3

ELI 1771.5 EL2 385.3 ALF 175.32
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE AUG 8 1970 FLIGHT T|N[ 214.00 ARRIVAL 0ATE MAR 10 1971

PflELIOCENTRIC CCNIC 0_$TAl_E 601.3221

RL 151.69 LAL .00 L(3L. 515.05 VL 26.242 GAL 10.11 A/.L 90.96 NCA 285.65 ,T_IA 125.07 ECC .27342 IN(: .9554 VJ Z9.571

RP 108.45 LAP .92 LOP 240.70 VP 37.234 GAP 13.95 AlP 90.26 TAL 150.16 TAP 75.81 RCA 90.87 APO 159.26 V2 34.943

RC 154.408 GL -4.09 GP 12.13 ZAL 36.17 ZAP 165.80 ITS 54.70 7N[ 121.29 (Tit 172.98 ZAC J13.83 ETC 260.89 CLP-172.56
PLAN(TOCENTR| C CCNZC

(:3 36.485 VHL 6.0_00LA -27.21 RAL 280.19 RA0 6568.4 VI[L 12.564 PTH 2.28 VHP 9.029 OPA -9.32 R_P 249.10 ECC 1,6004

LNCJ4 ATHTH LNCH TZN( L-I TIN[ INJ LAT INJ _ |NJ RT AS(: ]NJ A214TH |NJ TINE PO (:ST TIN INJ 2 LAT XNJ 2 LONG

90.00 13 46 '46 1267.48 9.14 346.79 155.44 116.92 14 7 54 667.5 12.68 339.90

90.00 16 5 29 814.75 21.43 319.Z9 ICd3.82 108.96 16 19 3 214.8 23.8_* }1_.44

|00.00 14 31 32 JlL:_Z.84 5,72 3_11.33 153.59 119.39 14 50 15 522.8 9.60 527.69

100.OO 18 3 23 5722.67 25.12 21'0.52 162.11 106.77 19 38 46 5122.7 27.17 262.32

110.0(3 14 43 0 1086.85 -.31 327.87 149.85 124.18 15 1 7 486.9 4.18 321.66

JJO.O0 _13 8 g5 3351.42 31.08 242.87 164.17 102.78 Zl 37 17 4731.4 33.40 253.93
DXFF(RENT|AL CCRR[CTIONS NIO-COJ_ (_CUTIOi ACCURACY OR_IT OETERI4|NATION ACCURACY

TO( .1520 TRA 5.5711 TC3-I.8719 8AU .9|32 SGT 6359.7 SGR 597.5 SG3 216.8 ST 1789.8 SR 599.9 SS 602.1
RD( .3955 RRA -.4342 RC3 .0_62 FAU .O1325 _ -.7_0 _ -.7L_16 RTF .9759 CRT -.2706 CRS .0727 CST -.9795

FOE .2265 FRA 2.3165 FC3 -.3144 BSP 21307 _ 6587.7 RZ3 -.0008 R13 -.9759 LSA 1887.7 NSA 403.1 IS4 15.0

BOE .4235 BRA 5.5_0 BE3 1.8723 FSP -786 `%1 6375.0 `%Z 403.5 THA 176.03 ELI 1793.2 EL2 584.2 ALF 176.57

LAUNO4 OAT( AUG $ 1970 FL.|G.IT TINE 218.00 ARRIVAL OATE NAR 12 1971

I._L|(XENTRIC C.(_IC DISTANCE |0111.459

Jq- 151.69 LAL .00 LCL 313.05 VL ZG.ZJZ GAL 10.83 AZL gO.'lJ _ 288.84 StAL4 124.89 (CC .28268 INC .7785 VJ 29.371

RP 108.49 LAP .74 LOP 243.89 VP 37.Z01 GAP 14.63 AZP 90.25 TAL 149.08 TAP 77.92 RCA 89.58 APO 160.19 V2 34.931

RC 156.530 GL -5.16 GP 11.77 ZAL 35.01 2AP 1r_.67 rTS 58.09 ZAI[ 121.01 lIT( 173.20 ZAC 113.66 ETC 261.55 CLP-173.69
PLANE TOCENTRIC CONIC

C3 40.377 VHL 6.354 OLA -ZG.Z0 RAL _1.33, RAO 8_.8 V[L i2.718 PTH 2.31 _ 9.429 OPA -10.08 RAP 251.02 ECC 11.6645
LNCH A_'eNTH LNCH TINE L-! TINE INJ LAT |NJ LCNG ZNJ RT A$C INJ AZNTH INJ T|N[ PO (:ST TIN |NJ 2 LAT XNJ 2 LONG

gO.OO 13 24 45 1381.72 5.58 353._ 156.88 117.81 13 47 46 781.7 9.24 346.53

gO.DO 16 36 34 751.75 22.77 3J5.16 164.21 107.31 t8 49 6 151.7 24.92 307.15

100.00 14 17 49 J210.30 2.78 339.16 155.35 119,77 14 38 0 610.5 6.72 332.59

100.00 18 26 1I 3686,44 25.80 L_8.05 165.20 1($5.64 Z0 0 57 5086.4 27.70 259.76

110.00 14 36 _ 1151.88 -2.79 331._ 151.87 124.08 14 55 38 551.9 I .70 31_5.06

110.00 20 24 5 3317.62 3_.|8 241.83 167.00 102.21 21 52 41 4717.6 55.53 252.87

01FFIrRI[NTIAL _CTICI_q N_O.-COUI_J[ EIECUTZOI ,ICCURACY ORBIT OETEI_4INATION 4CC_ACY

TO( .2832 TRA 5.9667 TC3-J .6700 BAU .9018 SGT 6365.B _ 580.3 `%3 21_.0 ST J818.0 SR 389.2 55 605.8

ROE .4049 RRA -.4472 RE5 .0298 FAU .01127 RR7 -.7261 RRF -.7J09 R1T .9764 CRT -.2111 CRS .0556 C$T -.9858

FOF. ._*$95 FRA 2.3410 FC3 -.2417 BSP 21485 `%6 6392.2 RZ3 -.001| R13 °.976A LSA 1915.0 NSA _95.0 SSA 12.7

80( .4941 8RA 5.9854 8C3 1.6"/'03 F_k° -7_0 `%1 6379.8 `%2 398.1 THA 176.20 ELI 1819.9 EL2 580.0 4LF 177.29

LAUNCH DATE AUG 8 1970 FLIGHT TIN( 215.00 ARRIVAL 0ATE NAR 14 1971

HELIOCENTRIC CCNIC DISTANCE 611.461

RL 151.69 LAL .DO LOL 315.05 VL 261183 GAL Jl.65 A7L 90.60 14C4 292.02 SMA 124.71 ECC .29279 INC ,5951 VI 29,371

RP 108.55 LAP .55 LOP 247.07 VP 57.170 GAP 15.35 AFP g0.22 TAL 148.05 T4P 80.05 RC4 88.19 4PO 161.22 V2 34.919

RC 158.641GL -2_28 GP 11.43 74L 33.92 ZAP 167.46 ETS 61.98 ZAE 120.73 ET( J75.40 ZAC 113.51ETC 261.82 CLP-174.82

PLANETOCENTRIC CONIC

C5 44.852 VHL 6.697 DL4 -25.24 RAL 282.39 RAO 6568.7 VEL 12.892 PTH 2.55 VHP 9.860 DP4 -10.78 RAP 252.97 ECC 1.7381

LNCH 4_HTH LNCH TIN( L-I TIN[ INJ _AT INJ LONG ]NJ RT AS( ;NJ A2'NTH INJ TIN( PO C$T TIN INJ _ LAT INJ _ LONG

gO.DO 13 9 23 1474.72 2.58 358.49 158.63 118.21 13 35 58 874.7 6.33 351.8Z

gO.O0 17 0 25 711.72 23.55 312.49 167.35 106.19 17 12 16 111.7 25.55 304.39

100.00 14 7 1 1288.65 .13 343.46 157.27 119.89 14 28 30 688.6 4.10 336.93

I00.00 18 45 27 5661.08 26.26 266.30 168.18 104.82 20 19 49 5061.1 28.04 257.9_

110.00 14 30 _ 1213.95 -5.15 354.52 153.98 123.84 14 51 4 613.9 -.67 328.30

110.00 20 38 8 5308.56 32.31 241.17 169.82 101.83 22 6 57 4708.6 55.60 232.17

OIFFERI[NTIAL CORRECTIONS NI0-C.(_URS_ (_[CUTION ACCURACY ORBIT 0ETERNZNATION ACCURACY

TOE .4196 TRA 6.3882 TC_-J.4755 BAU .8849 _T 6387.3 Sr_,,R 562.6 SG3 I95.9 ST 1_48.8 SR 578.1 55 610.5

E .4147 RRA -.4_04 RE5 .0240 FAU .00934 RRT -.7166 RR_ °.?019 RTF .9770 CRT -.1566 CR$ -.0009 CST -.9873
DE ._901 FRA 2.3688 FC5 -.1803 BSP 21623 SC_ 6392.1 223 -.0013 RI3 -.9770 LSA 1945.6 MSA 585.2 IS4 12.4

BO( .5900 BRA 6.4045 _3 J.4757 FSP -7|5 $G1 6380.1 SG_ 391.6 THA 176.56 ELl 1849.8 (LZ 373.2 ALF 178.09

LAONCH D4TE AUG $ 1970 FLIG4,1T TIN( _'_0.00 4RRIVAL DATE MAR 16 1971

I'_LIC(ENTRIC CQN|C D|$TAN_E 618.313

RL 151.69 LAL .DO LCX. 315.05 VL 26.154 GAL 12.52 AZL 90.40 HC_ 295.210 SMA 124.53 ECC .30385 IN(: .4031 VI _9.571

RP IO8.56 LAP .57 LOP2_0.25 VP 37.138 GAP 16.13 AZP gO:17 TAL lAT.01 TAP 82.21RCA 86.69 APO 162.37 V_ 54.907
RC 160.740 GL -1.46 GP 11.13 ZAL 32.90 ZAP IM.17 ET$ 66.42 7AlE 120.44 ETE 173.59 ZAC 113.36 ETC 262.50 CLP-_75,96

PLAN[TOCENTRJC CONIC

C3 50,012 VHL 7,072 0LA -24.34 RAL _3.3_ RA0 65_8.8 VI[L 13.091 PTH 2.39 VHP 10.327 OP4 -11.42 RAP 254.94 ECC 1.8_31

LNCH 4Z_qTH LNCH TIME L-I TZI_ ;NJ LAT |NJ LO_ _NJ RT ASC INJ AZI4TH INJ TIH[ PO CST TIN |NJ 2 LAT INJ _ LONG

90.00 12 57 29 1556.58 -.06 3.06 120.56 118.32 13 23 26 956.6 3.73 356.43

gO.OO 17 20 11 M4.4| 24.06 310.64 1"/0.35 105.40 17 31 35 84.4 25.94 302.48

I00.00 13 58 B 13_0.81 -2.32 _47.42 159.30 119.81 14 20 49 760.8 1.67 540.90

100.00 19 2 15 5643.45 26.58 Z65.0g 171._ 104.25 20 36 17 5045.5 28.26 256.69

110.00 14 25 58 1273.52 -7.40 337.67 156.16 123.47 14 47 11 673.5 -2.95 531.41

J10.00 _0 50 55 5_3.50 32.3_ 240.79 1'/'Z.8_ 101.61 L_ 19 17 4703.5 33.64 251.79

DIFFERI[NTIAL CORI_CT|ONS Nio-r._ (_ECUTION ACCt_ACY OR_IT OETERN|NATION ACCURACY

TO( .5639 TRA 6_1_4_ TC3-1._875 8AU .860_ _GT 6_65.9 SGR 644.5 ,%3 186.5 ST 1881.9 SR 566.5 $5 616.6

ROE: .4246 RRA -.4737 RE3 .0185 FALl .00740 RRT -.'t076 RRF -.r_J_ RIT .9778 CRT -.1065 cRs -.0520 CST -.9902

FOE .319_ FRA 2._ FC3 -.1281BSP 21678 SG8 6389.1 _ -.O0_3 R13 -.9778 LSA 1979.0 NSA 375.8 $SA 12.0

BOE .7059 BRA 6.857I BE3 1.2876 FSP -679 ,%1 6377.6 ,%2 _84.0 THA 176.52 ELI 1882.4 EL2 564.5 4LF 178.77
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970_

LAUNCH DATE AUG 9 1970 FLIGHT TIN[ 70.00 ARRIVAL DATE C(T 18 1970

H[LI(XENTRIC CONIC
RL 151.67 LAL .00

RP 108.58 LAP -3.11

RC 51.409 GL -7.45

PLAN[T(XENTRIC CCN[C

C3 103.864 VHL 10.191

LNCH A_ITH LI_H TIME

90.00 II 54 14

90.00 12 31 40

I00.00 IZ 10 55

I00.00 14 57 40

110.00 12 11 57

110.OO 17 13 7

OIFFERIENTIAL CORI_CTION$

TOE .2474 TRA-lo206Z TC3 -o0_93 BAU .1_

ROE -.7915 RRA -.O688 RC3 .0169 FAU .01495

FOE -.1714 FRA .5329 FC3 -.1246 BSP

.8293 BRA 1.2081 8C3 .1007 FSP -78

DISTANCE 147.256

LOL 316.01 VL 20.000 GAL B.II AZL 93.83 PICA 54.26 ,_4A _.50 ECC .55567 1NO 3.8260 VI 29.375

LOP I0.21 VP 33.081 GAP -33.28 ATP 92.24 TAL 173.40 TAP ZZ7.66 RCA 43.68 APO 152.93 V2 34.900

GP -5.13 7AL 72.50 ZAP 22.68 ETS 165.16 ZAE 156.82 ETE 169.72 7AC 91.42 ETC 256.46 CLP 22.13

OLA -28.24 RAL 240.27 RAD 6570.0 V[L 15.007 PTH 2.70 VHP 19.455 OPA -14.81 RAP 208.96 ECC 2.7093

k-! TIN[ |NJ LAT |NJ _ INJ RT AS_ INJ A214TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1351.66 6.51 331.58 133.35 117.62 12 16 46 751.7 10.16 344.80

1230.29 10.28 344.65 135.30 116.33 12 52 10 630.3 13.76 337.71

1297.68 -.18 343.96 129.68 119.89 12 32 33 697.7 3.80 337.43

759.50 17.15 313.42 138.70 114.86 15 I0 20 159.5 20.36 506.10

1294.41 -8.19 338.78 124.75 123.30 12 33 32 694.4 -3.75 332.50

5623.38 25.73 263._ 142.82 113.32 18 46 51 5023.6 28.66 255.30

NID-CX_URS[ EX[CUTIQq ACCURACY ORBIT DETERNINATION ACCURACY

SGT 807.9 `%R 448,5 SG3 37.6 ST 269.6 52 445.2 SS 236.2

RRT -.09_I RRF .0984 RTF -.6364 CRT -.4903 CRS -.6637 CST .9741

`%6 924.0 RZ3 -.00_9 R13 .6374 LSA 510.O NSA 257.7 SSA 13.9

S_I BO�.G SGZ 445.3 THA 175.58 ELI 470.6 ELI 222.3 ALF 111.58

LAUNCH DATE AUG 9 1970 FLIGHT TINE 72.00 ARRIVAL DATE OCT 20 1970

I'CLIOCENTRIC C(_IIC
RL 151.67 LAL .00

RP 108.55 LAP -3.03

RC 49.791 GL -7.61

PLAMETO¢ENTRIC C(_NIC

C3 92.787 VHt. 9.633

LNCH A_MTH LNCH TIME
86.21 11 44 36

93.79 12 48 9

IO0.DO 12 22 34

I00.OO 14 52 52

110.00 12 19 17

110.00 17 12

OISTk'NICE J53.519

I,.Q. 316.01 VL 20.557 GAL 7.77 A2'I. 93.59 HCA 57.44 _ 99.96 gCC .52985 IN(: 3.5906 Vl 29.375

LOP 13.40 VP 33.433 GAP -31.65 A2'P 91.93 TAt. 172.99 TAP 230.43 RCA 47.003P0 152.95 V2 34.911
GP -5.32 ZAL 71.51 ZAP 21.21 ETS 163.61 2AE 158.32 ETE 169.69 2AC 91.54 ETC 256.58 CLP L_.56

OLA -Zlt.55 RAL 241.13 RAO 6_.9 VEL 14.635 PTH 2.65 _ 1e.595 OPA -15.61 RAP 210.43 ECC 2.5270

L-J TIN[ INJ LAT |NJ LONiG INJ RT A.e_ INJ A2'NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1369.67 9.22 354._ 133.75 117.14 12 7 25 769.7 12.79 347.14

1163.77 9,24 339.25 133.75 117.15 13 7 33 563.8 12.80 332.37

1246.40 1.56 34144 129.57 119.86 12 43 20 646.4 5.52 334.59
762.2_ 17.07 313._9 I37,_ 114._Z J5 5 35 162.3 20.29 306.27

1256.69 -6,77 336.77 124.43 123.59 12 40 14 656.7 -2.31 330._r_

5612.711 26.0'_ 262.55 141.95 112.99 18 46 11 5012.B 28.90 254.56

ORBIT OETERNINATION ACCURACY

ST 282.5 52 450.7 SS _3.4

CRT -.4882 CR$ -.6592 CST .9750

LSA 5L=_.9 NSA 267.6 SSA 14.2

ELl 478.5 EL2 232.2 ALF 112.61

OIFFERENTIAL CORAI[CTIOI_

TO_ .2420 TRA-I .I_I TC3 -.1_ _AU .1_

RO1[ -.7574 RRA -.0_46 RC3 .0172 IrAU ,01533

FOE -.1740 FRA .55|4 FC3 -.1430 BSP 2193

80_ .7951 _RA 1.1974 BC3 .1023 FSP -e7

MID-COJRSE E_ECUTICN ACCURACY

SGT 845.3 SGR 453.3 SG3 41.1

RRT -.107B RRt .1100 RTF" -.6564
`%_ 959.1 M3 -.0114 RJ3 .6575

•%1 847.2 _2 449.6 THA 175.39

LAUNCH DATE AUG 9 1970 FLIGHT TIN[ 74.00 ARRIVAL DATE OCT 22 1970

HELIOCENTRIC CONIC

RL J'51.67 LAL .00

RP 108.51 LAP -2.94

RC 48.266 GL -7.75

PLANETOCENTR|C CONIC

C3 82.923 VHt. 9.106

LNO'I ATNTH LNCH TIME

84,37 II 32 33

95.63 13 6 25

lOO.qO _2 _ 52
I00.00 14 47 47

110.00 12 25 59

110.00 17 12 10

DIrFE_ENTIAL CO_ECTIONS

TO{[ .2375 TRA-I .1857 TC3 -.1010 BAU .II_N_

ROE -.7238 RRA -.O412 RC3 .01/0 FAU .01575

FOE -.1766 FRA .5702 FC3 -.1644 88P 23_

_O[ .7618 _RA 1.1865 Be3 .I025 FSP -97

DISTANCE 159.849

LOL 316.01 VL 21.075 GAL 7.42 ATL 93.37 NCA 60.62 SMA 101.63 ECC .50505 INC 3.3692 Vl 29.375

LOP 16.58 VP 33.767 GAP -30.11 A_P 91.65 TAL 172.61 TAP 233.23 RCA 50.30 APO 152.96 V2 34.923

GP -5.53 7AL 70.79 ZAP 19.77 ETS 161.81 2AE 159.98 ETE 169.72 ZAC 91.64 ETC 256.71 CLP 19.01

DLA -26.83 RAL 241.91RAO 6569.6 Vl[L 14.292 PTH

L-I TZME |NJ LAT

1393.54 10.09

I069.79 10.I0

1194.56 3.31

763.99 17.02

1219.37 -5.36

5599.99 26.36

2.60 VHP 17.770 DPA -16.42 RAP 211.91ECC 2.3647

INJ LONG INJ RT AS(: INJ A214TH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

356.52 133.03 117.15 II 55 47 793.5 13.65 349.62
334.27 133,04 117.14 13 24 34 489.8 13.66 327.36

338.29 129.34 119.73 12 53 46 594.6 7.25 331.71

313.69 136.51 114.95 15 0 31 164.0 20.24 306.38

334.B0 123.gB 123.81 12 46 18 619.4 -.68 328.58

261.71 140.93 II2.EO 18 45 30 5000.0 29.18 253.67

NI0-COUR_ [_ECUTICN ACCURACY ORBIT OETERHIN_TION ACCURACY

SGT 884.0 _R 457,4 SG3 44.9 ST 296.0 SR 455.5 SS 254.7

RRT -.1200 RRF .I_ RTI r -.6758 CRT -.4878 CRS -.6550 CST .9763

`%_ 995.3 I_3 -.0IL_ R13 .67/0 LSA 531.9 NSA 277.1 $$A 14.4

$01 _.3 _C,_ 452.9 THA 175.19 ELI 486.4 EL2 242.0 ALF 113.83

LAUNCH DATE AUG 9 19/U FLIGHT TZNE 76.00 ARRIVAL DATE OCT 24 1970

PI[LIOCENTRIC CCNIC

RL 151.67 LAL .OO

RP 108.47 LAP -2.84

RC 46.842 Ok -7.88

PLANETOCENTRIC CONIC

C3 74.135 VHL 8.610

LNO_ A214TH LNCH TIN[
83.14 11 25 26

96,B6 13 19 6

I{30.00 12 44 43

1OO.OO 14 42 30

110.00 12 31 58

110.00 17 II 45

OIFFERI[NTIAL CORt_CTICNS

TOE .2339 TRA-|.1748

ROE-.6908 RRA-.0286

FOE -.1793 FRA .5894

8DE .7293 _A 1.1752

OISTANC[ 1_6.240

LQ. _16.01 VL 21.557 GAL 7.05 A2_. 93.16 _ 63.80 SI4A

L.CP 19,77 VP 34.08_ GAP -2B.64 A2P 91,40 TN._I72.,Z7 TAP

GP -5.76 7AL 70.16 ZAP IB,36 |TS 159,69 ZAE 161.82 ETE

OLA -29.07 RAL242.GI RAO 65C_.4 VEL 13.M2 PTH

L-I TIN[ INJ L_T INJ RT AS(:
1399.67 10.97

1032.10 10.98

1142.53 5.06
764,47 17.01

1182,68 -3.97

5585.13 26.74

103.25 gcc .48129 IN(: 3.1611 Vl 29.375

236.07 RCA 55.56 APO 152.95 V2 34.935

169.85 TAg 91.72 ETC 256.86 CLP 17."7

TC3 -.0995 8_U .09<_

RC3 .0164 FAU .016L_'Z
FC3 -.1894 BSP 2487

Be3 .I008 FSP -I08

INJ L.QqG
357.43 I_.16 117.09 II 48 46

3_0.48 I_2.19 117.06 13 36 18
335,4_ I_.97 119,50 I_ 3 46

313.72 135.22 ll4.gG 14 $5 14
3_2,B8 123.40 123.9_ 12 51 40

260.73 139,7_ 112.13 18 44

MI0-OOURd_ E_ECUTIC_I ACCURACY

`%T 923.9 `%R 461.1 `%3 49.0

RRT -.1337 I_W .1371RTF -.694fl

1032.6 RZ3 -.0146 R13 .6958

•%1 926.6 ,%2 455.6 THA J74.96

2.55 W4P 16.977 DPA -17.25 RAP 213.40 ECC 2.2201

INJ.AZMTH ZNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
799,7 14,51 350.50

432.1 14.53 323.55

542.5 8,96 328.80

164.5 20.23 306.44

582.7 .52 326.67

4985.1 29.50 252.63

ORBIT 0ETERNII_TICN ACCURACY

ST 310.2 SR 459.7 SS 264.3

CRT -.4893 CRS -.6516 CST .9776

LSA 543.5 MSA 286.1 SSA 14.6

ELI 494.2 EL2 251.7 ALF 115.25
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL 5, 1970

LAUNCH 0ATE AUG 9 ]970

HELIOCENTRIC CC(qlC

RL 151.67 LAL .DO

RP |08.44 LAP -2.73

RC 45.5_O GL -7.98

PLANETOCENTRIC CONIC

C3 66.301 VHL B.143

LNCH ATMTH LN_N TIM_

82.25 11 20 48

97.75 13 28 38

lO0,OO 12 54 57

1(30.00 14 37 9

llO.OD 12 37 lO

110.00 17 11 26

FLIGHT TIME 78.0(3 ARRIVAL 0ATE OCT 26 1970

0ISTANCE 172.687

LOL 316.01 VL 22.0(36 GAL 6.69 AZL 92.96 HC.A 66.99 SNA 104.85 ECC .45859 IN(; 2.9640 VI 29.375

LOP 22.97 VP 34.380 tAP -27.23 AZP 91.16 TAL 171.98 TAP 238.96 RCA 56.76 APO 152.93 V2 34.94_

6P -6.00 ZAL 69.60 ZAP 16.99 ETS 157.17 ZAE 163.83 ETE 170.I5 ZAC 91.77 ETC 257.02 CLP 15.92

DLA -29.27 RAL 243.22 RAO 6569.5 VEL 15.699 PTH 2.50 VHP 16.214 OPA -18.09 RAP 214.90 ECC 2.0911

L-I TIM[ INJ LAT |NJ LONG |NJ RT ASC INJ A214TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1396.08 11.86 557.65 151.20 116.96 11 44 4 796.1 15.38 350.65

982.91 11.8/] 527.52 151.21 116.95 15 45 I 582.9 15.40 320.34

1090.91 6.79 552.56 128.46 119.18 13 13 8 490.9 10.63 325.88

763.31 17.04 515.65 155.80 114.94 14 49 53 163.3 2'0.26 306.34

1146.93 -2.60 351.01 ILvZ.68 124.10 12 56 17 546.9 1.89 324.80

5568.10 27.17 259.59 138.50 111.58 18 44 14 4968.1 29.85 251.43

DIFFERENTIAL CORRECTIONS NIO-COURS_ EXECUTION ACCURACY ORGIT DETERMINATION ACCURACY

TOE .2308 TRA-I.1638 TC3 -.0961BAU ._5 SI_T _N55.5 SGR 464.1 SG3 55.6 ST 325.1 SR 463.3 SS 274.1

RDE -.6584 RRA -.0165 RC3 .0152 FAU .01675 RRT -.1486 _ .1551RTF -.7123 CRT -.4921CRS -.6487 CST .9791

FOE -.1822 FRA .6091FC3 -.2184 6SP 2655 _dB 1071.3 RZ3 -.0167 R15 .7137 L$A 555.4 NSA 294.6 SSA 14.8

8(3E .6977 BRA I.I639 8C3 .8973 FSP -IL_O SGI _.? SGZ 457.5 THA 174.74 ELI 502.2 EL2 261.2 ALF 116.85

LAUNCH DATE AUG 9 1970 FLIGHT TINE 80.00 ARRIVAL 04TE OCT 28 1970

HELIOCENTRIC CONIC

RL 151.67 LAL .IX)

RP 108.40 LAP -2.61

RC 44.337 GL -8.86

PLAN[TOCENTRIC CCNIC

C3 59.314 VHL 7.702 OLA -29.44 RAL 24_.75 RA(_ 65_.| V[L
LNCH A2'NTH LNCH TIME L-I T;NE INJ LAT

81.61 IJ 17 49 1385.46 12.75

98.39 15 35 49 959.72 12.76

100,00 J3 4 16 1040.75 8.44

IDO.O0 14 32 5 759.6_ 17.15

110.00 12 41 31 1112.A5 -1.29

110.00 17 11 18 5548.79 27.65

DIFFERENTIAL C,CR_CTIONS

TOE .2290 TRA-I .1518 TC5 -.0901 OAU .07_'_

ROE -.6267 RRA -.0051RC3 .0151 FAU .01730

FOE -.1855 FRA .6294 FC3 -.2526 85P 2797

_E .6672 8RA 1.1518 8C3 .0910 FSP -134

OlSTANCE 179.185

LCL 316.01 VL L>Z.4LvZ GAL 6.52 AZL _.78 HCA 70.17 SNA

LC_P 26.16 VP 34.{_1 GAP o25.89 AZP g0.94 TAL 171.72 TAP
GP -6.28 ZAL 69.12 ZAP 15.67 ETS |54.16 Z/q[ 166.O0 (TIE

106.40 ECC .43696 IN(: 2.7758 Vl 29.375

241.90 RCA 59.91APO 152.90 V2 34.961

170,70 ZAC 91.79 ETC 257.19 CLP 14.39

13.441 PTH Z.46 VHP 15.480 OPA -18.95 RAP 216.41ECC 1.9762

JNJ i.CNG INJ RT A_ [NJ AZNTH [NJ T|NE PO C$T T|N INJ 2 LAT INJ 2 LONG

357.51 1_0.09 116.76 11 40 55 785.5 16.24 350.29

524.58 130.10 116.75 13 51 28 539.7 16.25 317.56

5_}.76 127.78 118,78 15 21 37 440.8 12.22 323.00
515.45 152.29 114.67 14 44 43 159.7 20.36 306.11

529.21 121.85 124.16 13 0 3 512.4 3.20 323.00

258.L_3 157.08 110.95 18 45 46 4948.8 30.24 250.06
NI0-C._UR_ [_ECUTION ACCURACY OReIT 0ETERNINATION ACCURACY

_k;T 1008.1 SGR 466.7 SG5 58.6 ST 340.8 SR 466.3 SS 284.2

RRT -.1657 RRF .1710 RIT -.7296 CRT -.4974 CRS -.6466 CST .9809

S(_ 1110.9 I;_5 -.018_ RI_ ._511 LSA 568.1MSA _02.3 55A 15.0

SGI 1011.8 SC,2 458.6 THA 174.48 ELl 510.5 EL2 270.0 ALF 118.68

LAUNCH 0ATE AUG 9 1970 FLIGNT TINE 82.00 ARRIVAL 0ATE OCT 30 1970

HELIOCENTRIC CONIC DISTANCE 185.730

RL 151.67 LAL .00 LOL 516.01 VL 22.809 GAL 5.96 AZL 92.59 HCA 73.56 SNA

RP 108.56 LAP -2.49 LOP 29.35 VP 34.926 GAP -24.61 AZP 90.74 TAL 171.52 TAP

RE 43.276 GL -8.10 GP -6.58 ZAL 68.73 ZAP 14.41 ETS 150.52 ZAE 168.34 ET(

PLAN[TOCENTRIC CONIC

C3 53.084 VHL 7._86 OLA -29.55 RAL 244.19 RAO 6568.9 VEL 13.208 PTH 2.41 VHP

107.92 ECC .41639 INC 2.5949 Vl 29.375

244.89 RCA 62.98 APO 152.85 V2 34.974

171.70 ZAC 91.78 ETC 257.37 CLP 12.85

LNCH AZMTH LN(H TINE L_I TIME INJ LAT INJ LONG INJ RT AS(: INJ A214TN

81.17 11 16 9 1369.18 13.63 356.55 128.85 116.48 11 38 58

98.83 13 41 0 9OI.43 13.65 522._ J28.85 116.47 13 56 J

lO0.O0 13 12 6 993.93 9.97 327.11 126.91 118.33 1_ 28 59

100.00 14 27 44 751.91 17.37 _12.96 130.70 114.72 14 40 16
110.00 12 44 55 1079.58 -.03 527.49 120,85 124.18 13 2 55

II0.00 17 II 24 5527.06 28.17 256.82 155.54 110.21 18 43 51

OIFFERENTIAL CORR1ECTIONS NI0-_ EXECUTION ACCURACY

TOE .2276 TRA-I.1393 TC3 -.O811 BAU .0580 SGT 1052.1 SC.,R 468.9 SG3 64.1

ROE -.5959 RRA .0058 RC3 .0100 FAU .01794 RRT -.1845 RRF .1910 RTF -.7460

FOE -.1886 FRA .6_35 FC_ -.2926 8SP 29_0 S_ 1151.8 R_5 -.0215 R15 .7476

BOE .6379 BRA 1.1394 BC3 .0817 FSP -149 _| 1056.5 _ 4_8.9 THA 174.20

14.774 OPA -19.83 RAP 217.92 ECC 1.8736

INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

769.2 17.08 349.48
301.4 17.09 _15.13

393.9 13.68 320.29

151.9 20.56 305.62

479.6 4.45 321.28
4927.1 30.66 248.50

CR8IT 0ETERNINATION ACCURACY

ST _57.1SR 468.6 SS 294.7
CRT -.5042 CRS -.6451CST .9828

LSA 581.6 MSA 309.0 SSA 15.3

ELI 519.5 EL2 278.3 ALF 120.69

LAUNCH 04TE AUG 9 1970 FLIGHT TINE 84.00 ARRIVAL 0ATE NOV 1 1970

HELIOCENTRIC CONIC DISTANCE 192.316

151.67 LAL .00 LQ.. 516.01 Yr. 25.169 G_L 5._0 AZt.

108.32 LAP -2.35 LOP 52.55 VP 35.17_ GAP -25.3_ AZP

RC 42.355 GL -8.12 GP -6.91ZAL 68.42 ZAP 15.22 ETS

PLANETOC[NTRIC CC_IC
C3 47.527 VHL 6.894 OLA -29.62 RAL 244.54 RAO 6_68.8 V[L
LNO_ A2_4TH LN_H TINE L-I TINE INJ I.AT

80.92 11 15 37 1_47.80 14.49

99.08 13 44 _ 867.71 14.51

I00.00 15 17 31 955,46 11._

100.00 14 25 7 737._9 17.78

_JO.O0 12 47 17 1048.78 1.15
110.00 17 11 50 5_02.78 28.73

0IFFERENTIAL CORRIECTION_

TOE .2267 TRA-I.IL_4 TC5 -o0_86 8AU .0458

ROE -.5659 RRA .0163 RC5 .0056 FAU .01865

FOE -.192_ FRA .6723 FC3 -.5597 8SP 5127

BOg .6096 _RA 1.I_65 8C3 .0689 FSP -J65

Vl 29.375

_2 34.987
CLP 11.30

NI0--_ [XCUTIOH ACCURACY

• "wT 10_7o3 _,_ 470.6 diG5 70.1

RRT -o_54 _ o2155 RTF -.7616

1194.0 R_3 -.0245 R15 .7654

S_I 1102.5 5_2 4_.4 THA 175.91

9'Z.42 HOk 76.56 SMA 109.59 ECC .59687 IN( 2.4198

g0.58 T_. 171,57 TdP 247.92 RCA 65.98 APO 152.8(2

146.10 ZA( 170.8_ ET(.175.57 7AC 91.73 ETC 257.55

12,996 PTH Z,37 VHP J4.095 0P* -20,72 RAP 219.42 ECC 1.7822

INJ _ |NJ RT A_ INJ A,ZNTH INJ TIME PO (:ST TIM INJ 2 LAT INJ 2 LONG
555.41 127,48 116.12 11 38 5 747.8 17.88 348.28

5_0.14 127.49 116.11 13 58 47 267.7 17.90 313.02

524.81 12_.79 117.87 15 55 24 553,5 14.91 317.91

51Z.07 129.10 114.45 14 57 24 137.5 20.9_ 304.69

3E5.89 119.69 124.17 15 4 46 448.8 5.62 319.66

255.15 135.88 109.57 18 43 32 4902.8 31.10 246.75

ORBIT 0(TERNINATION ACCURACY

ST 374.0 SR 470.3 55 305.3

CRT -.5123 CRS -.6442 CST .9847

LSA 595.8 NSA 314.8 SSA 15.5

ELI 528.6 EL2 285.8 ALF 122.85
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE AUG 9 1970 FLIGHT TINE 86,00 ARRIVAL CATE NOV 3 1979

HELIOCENTRIC CONIC

RL 151.67 LAL .DO

RP 108.27 LAP -2.21

RC 41.383 GL -8.09

PLANETOCENTRIC CONIC

C3 42.573 VHL 6.525

LNCH ATNTH LN_H TIME

80.87 11 16 18

99.13 13 45 44

I00.00 13 19 25

100.00 14 25 17

110.00 12 48 32

110.00 17 12 41

DIFFERENTIAL CORRECTIONS

TD[ .2265 TRA-1.1128

ROE -.5368 RRA .0263
FOg -.1957 FRA .6951

00E .5826 8RA 1.1131

DISTANCE 198.938

LCL 316.01 VL 23.503 GAL_ 5.25 A?L 92.25 HCA 79.75 S_WA 110.81 ECC .37839 INC 2.2492 Vl 29.375

LOP 35.75 VP 35.409 GAP -22.20 AZP 90.40 TAL 171.26 TAP 251.01 RCA 68.88 APO 152.74 V2 35.000

6P -7.27 2AL 68.19 ZAP 12.14 ETS 140.71 ZAE 173.41 ETE 177.45 ZAC 91.64 ETC 257.75 CLP 9.75

TC3 -.0521BAU .0297

RC3 -.0004 FAU .01944

FC3 -.3953 BSP 3268

8C3 .0521 FSP -184

DLA -29.64 RAL 244.80 RA0 6568.6 VgL 12.804 PTH 2,33 VHP 13.442 OPA -21.64 RAP 220.93 ECC 1.7006

L-| TINE INJ LAT INJ LONG INJ RT AS( INJ ATNTH INJ TIME PO (ST TIN INJ 2 LAT INJ 2 LONG

1321,30 15.32 353.86 125.99 115.68 II 38 19 721.3 18.65 346.67

838.88 15.34 318.42 126.00 115.67 13 59 43 238.9 18.67 311.23

925.02 12.23 323.06 124;40 117.49 13 34 48 323.0 15.81 316.11

712.40 18.48 310.55 127.52 113.92 14 37 I0 112.4 21.55 303.11

1020.46 2.23 324.41 118.40 124.12 13 5 32 420.5 6.69 318.16

5475.77 29.33 253.27 132.10 108.41 18 43 56 4875.8 31.56 244.78

MIO-(X_UR_E EXECUTION ACCURACY C_I_IT DETERMINATION ACCURACY

SGT 1143.7 _ 472.2 $63 76.7 ST 391.5 5R 471.5 SS 316.2

RRT -.2289 RRF ,2384 RT_ -.7763 CRT -.5224 CRS -.6440 CST .9866

$66 1237.4 R23 -.O276 R13 .7783 LSA 611.0 HSA 319.4 SSA 15.7

SGI 1149.8 SG2 457.2 THA 173.58 ELI 538.7 EL2 292.2 ALF 125.16

LAUNCH OATE AU6- 9 1970 FLIGHT TIME 88.00 ARRIVAL DATE NOV 511970

HELIOCENTRIC CONIC
RL 151.67 LAL .OO

RP 108.23 LAP -2.07

RC 40.971 GL -8.02

PLANE TOCENTRI C CONIC

C3 _8.157 VI_ 6.177

LNCH A2'NTH LNCH TIME

81.04 11 18 17

98.96 13 45 6

I00.00 13 17 I3
I00.00 1,4 28 52

II0.00 12 48 32

110.00 17 14 2

DIFF'ERKNTIAL CGRRI[C T ICNS

TOE .2269 TRA-I ,0964 TC3 -.0305 _ .01(_

ROE -.50_ RRA ,O_J Re3 -.0065 FAU .O2032

FOE -.1995 FRA .71gO FC3 -.4610 8SP 3479

(306 .5571 BRA 1.0990 8C3 .0317 FSP -204

01STM_IE 205.593

LCq. 316.01 VL 23.813 5AL 4.gO A2% 92.08 _ 82.95 5NA

LOP 38.95 VP 35.628 GAP -21.07 AZP gO._ TAL 171.21 TAP

GP -7.67 ZAL 68.05 ZAP 11.20 ETS 1_1.18 2AI[ 176.03 ETE

t12.1B ECC .36093 IN(: 2.0819 Vl 29.375

254_16 RCA 71.69 APO 152.68 V2 35.013

187.54 ZAC 91.50.ETC 257.96 CLP 8.19

0LA -29.59 RAL 244.97 RAO 6564_.5 Vgk |2.6_(} PTN 2.29 VHF 12.813 0PA -22.38 RAP 222.42 ECC 1.6280
L-| TIME INJ LAT |NJ _ |NJ RT ASC INJ A214TH XNJ T|NE PO C$T TIM JNJ 2 LAT INJ 2 LONG

1289.46 16.10 351.B9 124.39 115,16 11 39 47 689.5 19.36 344,63

815.43 16,12 317.07 124,_HJ 115,15 13 59 42 215.4 19.38 309,81

904.69 12.B0 322.01 1L_Z.71 117.24 13 32 17 _04.7 16.35 315.01

675.44 19.48 _O8.27 123.97 113.13 14 40 8 75.4 22.44 300.72

995.07 3.20 323.O8 116.97 124.05 13 5 7 395.1 7.65 316.82

5445.86 29.95 251.17 130.21 |07.30 18 44 48 4845.9 32.02 242.57

NIO-C_UR_d[ E_¢UTION ACCURACY ORBIT DETERMINATION ACCUR_CY

SGT JlgO.9 _R 473.6 $63 84.1 ST 409.7 SR 472.1 SS 327.4

RRT -.2_3 _ .L_65 RTF -.7905 CRT -.5346 CRS -.6445 CST .9887

|28|.7 RZ3 -.03If RI3 .7927 LSA 627.3 MSA 322.6 5SA 15.9

SGJ ||_M.I $62 455.2 THA 173.22 ELI 549.8 EL2 297.3 AtF 127.55

LAUNCH DATE AUG 9 1970 FLIGHT TINE 90.00 ARRIVAL 04TE NOV 7 1970

HELIC_ENTRIC CONIC 0ISTAN(E 212.274

RL 151.67 LAL .00 LOq. 316.01 VL 24.100 GAL 4.56 ATL 91.9_ H_A 86.15 _MA
RP 108.19 LAP -_I .91 LOP 42.15 VP 35,834 GAP -19.98 AZP 90,13 TAL I71.21 TAP

RC 40.525 GL -7.89 GP -8.12 ZAL 67.99 ZAP 10.46 ET$ 126.37 7AE 178.13 ETE

PLANETC_ENTRIC CONIC

C3 34.224 VHL 5.850 DLA -29.47 RAL 245.0_ RAO 6_68.3 VEL 12.474 PTH 2.26 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT
81.47 11 21 56 1251.35 16.83

98.53 13 42 7 798.58 16.85

I00.00 13 11 17 897.30 13.03

I00.00 14 35 27 627.86 20.72

110,(30 12 47 14 973.07 4.04

II0.00 17 15 59 5412.90 30.5_
OlFFERI[NTIAL CORRECTIONS

TOE .2275 TRA-1.0835 TO3 -.0033 8AU .0089

-ROE -.4817 RRA .0457 RC3 -.0191 FAU .02129

FOE -._032 FRA .7443 FC3 -.3385 8SP _659

_OE .5327 _RA 1.0844 6C3 .0194 FSP -227

113.51ECC .34448 INC 1.9167 Vl 29.375

257.36 RCA 74.41APO 152.61 V2 35.027

229.14 2AC 91.32 ETC 258.18 CLP 6.61

LAUNCH OATE AUG 9 1970

12.208 0PA -23.55 RAP 223.90 ECC 1.5632

INJ LONG INJ RT AS( INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

349.4_ 122.67 114.56 II 42 47 651.4 20.00 342.09
316.17 I_2.68 114.55 13 55 26 198.6 2_.02 308_85

321.58 120.76 117.14 13 26 15 297.3 16.57 314.57
305.28 124,44 112.04 14 45 55 27.9 23.53 297.61

321.93 115.40 123.97 13 3 27 373.1 8.47 315.65

248.82 1_.21 106.05 18 46 12 4812.9 32.49 240.11

NI0-COUR!WE E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1239.1 SGR 475.1 $63 92.2 ST 428.2 SR 472.0 SS 338.6

RRT -._/14B _ ,_79 RTF -.8039 CRT -.5480 CRS -.6452 CST .9907

$66 1327.0 R23 -.0352 R13 .8063 LSA 644.4 MSA 324.6 SSA 16.1

S_I 1247.6 $62 452.3 THA 172.82 ELI 561.8 EL2 301.0 ALF 129,95

FLIGHT TINE _.00 ARRIVAL DATE NOV 9 1970

HELIOCENTRIC CONIC DISTANCE 218.979

RL 151 .67 LAL .(30 LOL 316.01 VL 24.366 G*L 4.24 AZI. 91.75 HCf 89.35 SN_

RP 108.15 LAP -1.75 LOP 45.36 VP 36.027 GAP -18.93 AZP g0.02 TAL 171.26 TAP

RC 40.2_2 GL -7.71 GP -8.61 ZAL 68.01 2AP 9.93 ET$ 117.33 ZAE 177.16 KTE

PLAN[T(_ENTRIC CONIC

C3 30.723 VHL 5.543 OLA -29.28 RAL 245.05 RAO 6_W_._ VI[L |2.333 PTM 2.22 VHP

114.77 ECC .32901 IN(; 1.7527 Vl 29.375

2EO.61 RCA 77.01APO 152.53 V2 35.040

_02.72 7AC 91.07 ETC 258.40 CLP 5.02

11,627 0PA -24.55 RAP 225.37 ECC 1.5056

INJ LONG INJ RT AS(: INJ A2NTH INJ TINE FO CST TIM INJ 2 LAT INJ 2 LONG
346._0 IZD.85 113.87 11 47 57 605.1 20.56 338.91

315,68 120.85 113.86 13 49 19 190.5 20.58 308.49

321,63 11_,63 117,16 13 17 31 298,2 16,54 314.63

279.65 JL_'Z.B_ 110.66 1621 49 5260.6 24.71 271.83

320.97 113.70 123.89 13 0 28 354.9 9.15 314.67

246.20 1Z6.1| 104.63 18 48 14 4776.7 32.94 237.39

NI0-CCUR_ EXECUTION ACCURAC_ ORBIT 0ETER_INATION ACCURACY
S_T 1268.2 S_R 477_,0 S_3 101.1 ST 447.0 5R 471 .5 SS 349.9

_T -.3174 I_F .3330 RTF -.8164 CRT -.5623 CRS -.6461 CST .9926

J373.7 R_3 -,0401 R]3 .8192 LSA 662.1MSA 325.5 SSA 16.4

_1 1298.3 5G2 448.8 THA 172.38 ELI 574.6 EL2 }03.4 ALF 132.29

LNCH A2_4TH LNCH TIME L-I TINE INJ tAT
82.22 il 27 51 J203.10 17.46

97.78 13 36 9 790.48 17.50

I00.00 13 2 33 89_.23 13,00

I00.00 14 44 9 58_.62 L_Z.10
110.00 12 44 33 954.89 4.73

110.00 17 18 37 5376.73 31.25
DIFFERENTIAL CORI_ECTIONS

TOE .2281 TRA-I.0683 TC3 .OLd)8 BAU ,0182

ROE -.4557 RRA .0552 RC3 -.0328 FAU .0_
FOE -.2068 FRA .7713 FC3 -.6_01BSP 3840

BOE ,5096 BRA 1.0697 BC3 .0443 FSP -253
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 0ATE AUG 9 1970 FLIGHT TINE 94.00 ARRIVAL CATE NOV II 1970

H[LZOCENTR|E CONIC 0ISTANCE 12fl.703

RL 151 .67 LAL .00 LOL ]16:01 VL 14.613 GAL 3.92 AIL 91.59 PRA 92.56 SMA 115.98 ECC .31449 INC 1 .5887 Vl 29.375

RP 108.11 LAP -J .59 LOP 48.56 VP 36.207 GAP -17.93 AZP 89.93 TkL 171.37 TAP 263.92 RCA 79.51 APO 152.46 V2 35.053

RE 40.156 GL °7.44 GP -9.15 ZAL 68.13 ZAP 9.76 ETS 107.37 ZAE 174.49 ETE 321.35 ZAC 90.76 ETC 158.62 CLP _.40
PLAN[ T(XENTRI C CONIC

C3 27.609 VHL 5.254 0LA -29.00 RAL 244,96 RA0 _68.1 VEL 12.2136 PTH 2.19 VHP 11.069 0PA -25.$8 RAP 226.B1 ECC 1.4544

LNO_ A2_ATH LNCH TINE L-I TINE INJ LAT INJ LON6 INJ RT AK |NJ AZNTH INJ TII4E

83.46 11 37 23 1146.59 18.05 342.24 118.93 113.09 11 56 2?9

96.54 13 25 54 795.54 18.06 316,51 118:94 113.08 13 39 10

100.00 12 51 44 g05.38 12.78 3L_.05 116.36 117.25 13 6 49

1(30.00 14 54 14 5800.02 23.50 275.70 lZ! .17 109103 16 30 54

I10.00 12 40 16 940.93 5.2'6 320.24 111.87 123.83 12 56 7

110.00 17 L_ 1 5337.24 31.89 243.30 123.89 103.02 18 50 58

01gF[R1ENTIAL CORR[CTIONS NI0-CCURSIE EXECUT|ON ACCURACY

TOE .2284 TR/I-1.0521 TC3 .0705 8/iU .0320 S6T 1337.2 Sr_R 479.6 S_3 I11.0

R0E -.4308 RR/I .0648 RC3 -.0503 F/IU .023fl7 RRT -.3537 _ .37_ RTg -.8283

ro£ -.2101 FR/I .BOO0 re3 -.7320 8SP 4028 S_B 1420.6 RZ3 -.0456 R13 .8313

BOE .4876 ER/I 1.0541 8C3 .0866 FSP -281 SGI 1349.2 _ 444.6 THA 171.88

PO CST TIN INJ 2 L/IT INJ 2 LONG
546.6 Zl .02 334.78

195.5 21 .03 309.05

305.4 16.33 315.06

5200.0 25.88 267.71

340.9 9.66 313,92

4737.2 33.35 234.38

CRSIT [_ET[R141N/ITION /ICCUR/ICY

ST 465.7 SR 470.4 55 361.1

CRT -.5776 CR$ -.6469 C$T .9944

LS/I 680.0 M$/i 325.2 SS/I 16.6

ELI 587,9 EL2 304.2 /ILF 134.50

LAUNCH 04TE /lUG 9 1970 FLIGHT TIME 96.00 ARRIV/IL OATE NOV 13 1970

I'lL I(XI:'NTRIC CONIC

RL 151 ,.67 L/IL .00
RP 108.07 L/IP -1.42

RC 40.238 GL o7,10

PL/IN[ TOCENTRI C CONIC

C3 24.843 VHt. 4._4

LN_I /I2'NTH LNCH TINE

85.63 11 54 23
94.37 13 7 31

JOO.OO 12 39 17

100.00 15 3 18

110.00 J2 34 50

110.(30 17 26 14

0ISTANCE 232.441

kQ. 316.01 VL 24.841 GAL 3.61 A2_. 91,42 I._/i 95.76 SH/I 117.14 ECC .50091 INC 1.4238 Vl 29.375

LOP 51.77 VP 36.374 GAP -16.96 AZP 89.86 TAL 111.52 T/IP 267.29 RE/i 61.89 /iPO 152.38 V2 35.066

GP -9.76 7AI. _.3Z ZAP 9._'Z ETS 97.10 7AE 171.61 ETE 327.02 Z/iC 90.38 ETC 258.85 CLP I .76

0L/i -28.62 RAL 244.78 RAO 6368.0 VEL 12.092 PTH 2.16 VHP 10.533 0PA -.26.66 RAP 228.22 ECC ._.4089
L-J TINE INJ I.AT ZNJ _ INJ RT AS(: INJ A214TH ZNJ TII42 PO CST TIM INJ 2 L/IT INJ_LONG
1063.36 18.51 336.33 116.93 112.23 12 12 6 463.4 21.36 3E_80.

826.48 18.52 318.99 116.93 112.22 13 21 18 226.5 21.37 311.45

917.56 I2.40 322.75 114.00 117.42 12 54 35 :517.6 15.97 315.78
5735.56 24.86 271.39 119.37 107.16 16 40 53 5135.6 26.97 263.23

931.56 5,61 319.75 IO9,94 123.77 12 50 _ 331.6 10.01 313.42

5294.32 32.50 240.10 121.57 J01.LPZ IB 54 29 4694.3 33.71 231.08
MI0-CCURSE E_ECUTION ACCURACY CRBIT 0ETERMINATION /ICCUR/ICY

SGT 1387.0 SGR 483.3 SG3 122o0 ST 484.4 5R 468.7 55 372.0

RRT -._HJ37 _ ,4151 R7F -.8394 CRT -.5936 CRS -.6471 CST .9960

1468.8 1_3 -.0516 213 .8429 LS/I 698.2 NS/I 323.9 SS/i 16.9

_l 1401.4 S_2 439.7 THA |71.33 ELl 601.8 EL2 _03.6 /ILF 136.59

OIFFERENTI/IL C.ORI_CTICN$

TOE °2285 TR/I-1.0300 TC3 .1188 8/iU .0462

ROE -.4069 RR/I .0746 RC3 -.0726 Ir/iU .02490
FOE -.2126 FR/I .8312 FC3 -.8676 8SP /i218

• 4667 ERA 1.0387 BC3 .1392 FSP -313

LAUN(H 0/ITE AUG 9 1970 FLIGHT TINE 98,00 /IRRIVAI. 0ATE NOV 15 1970

I'_Ek IOCENTRI C CONIC

RL 151.67 L/IL .00

RP 108.03 LAP "1.24

RC 40.497 GL -6.66

PL/INE TOCFNTRI C CONIC

C3 22.389 VHt. 4.732

LNCH /I_4TH LNCH TINE

90.OO IZ 2 1

9O.00 12 57 54

I00.00 12 25 29

100.(30 15 17 7

110.OO 12 27 45

110.00 17 31 213

O IFFER1ENTI/IL C_CTIONS

TOE .2299 TR/I-J.0184 TC3 .1769 6AU .0_d39

ROE -.3841 RRA .0848 RC3 -.1006 FAU .0_38

FOE -.2142 IrR/i ;BM7 FC3-] .0_01 8SP 441_

.4477 ER/I 1.0_;_ 1_3 .2035 FSP -3/i8

DISTANCE 239.190

LOt. 316.01 VL 25.051 G/IL 3.32 /iZL 91.26 I_/i 98.97 SMA 118.23 ECC .28822 INC I .2568 VZ 29.375

LOP 54.98 VP 36.531 G/IP -16.02 /i2'P 89.B0 T/IL 171.73 T/IP 2.70.70 RC/i 84.15 /iPO 152.31 v2 35.079

GP -10.44 Z/iL 68.60 ZAP 10./i4 ETS 87.24 FAtr 168.71 irTir 329.27 2'AC 89.91 ETC 259.09 CLP .08

OL/i -2_.14 R/IL 244.53 RA0 6567.9 VEL 11.990 PTH

k-I TINE INJ L/IT

1010.16 16.62

828.83 21.12

934.24 11.87

5668.03 26.14

• 'Z7.13 _.78

5247.90 33.O6

Z.14 WIP 10.019 .OP/i -27.78 R/IP 229.59 ECC 1.3685

INJ LOIq_ INJ RT AS( INJ /I2MTH INJ T|NE PC) CST TIN INJ 2 L/IT |NJ 2 LONG

331.60 113.90 113.26 12 18 51 410.2 19.63 324.22

3213.21 115.75 109,32 13 11 42 228.8 23.56 312.39

323.71 111.57 117.64 12 41 3 334.2 15.48 316.78

266.78 117.44 105.05 16 51 35 5068.0 27.95 158.45

319,51 107.91 123,75 12 43 12 327,1 10.17 313.18

23_._0 119,15 _.22 18 58 48 4647.9 33.98 227.48

NIO-ODUR_ EXECUTICN AC,_UR_¢ Oi_IT 0IrTIrRNIN_TION /iCCUR/iC_

SGT 1435.7 _ 488.8 SG3 134.1 ST 503.3 SR 466.4 SS 382.3

RRT -.4]H)3 _" .4624 RTF -.8501 CRT -.6138 CRS -.6466 CST .9975

1_|6,7 i_3 -,0572 R13 ,8540 L$/i 717.0 NSA 320.7 SS/i 17.1

S_I 1453.3 S6Z 433.8 TH_ 170.65 ELl 617.1 EL2 300.5 /ILF 138.56

L/lUNCH OATir /IUG 9 1970 FLIGqT TINE 100,00 /IRRIV/IL o/IrE NOV 17 1970

H_L IOCIrNTRIC _NI(

RL 151.67 L/il. .00

RP 107.99 LAP -1.06

RC 40. 930 GL, -6.11

PL/IN[ TC_IrNTRI C CONIC

C3 Z0.215 VYA. 4.496

LNCH AZNTH LNCH TINE
9O.OO 11_0 2

gO.OO 13 27 20

IOO,OO 12 10 29

IOO.OO 13 29

110.00 12 19 11

110.00 J? 37 2J

OISTANCE 245.947

LOL 316.01 VL 25.245 GAL 3.04 AZL 91.09 _ 102.18 Stall 119._r ECC .276/il IN( 1.0868 VJ 29.375

LOP 58.19 VP 36.677 GAP -15.12 A2'P 89.77 T/i4. 171.98 T/IP 274.16 RC/i 86.30 /iPO 152.24 v2 35.092
GP -11.20 7/iL 68.96 7AP 11.31 ETS 78.39 ZAE 165.86 ETE 350.12 7AC 89.36 irTC 259.32 CLP -I .64

OLA -27.53 RAI. 244.21 R_ 6N7o8 _1. 11.899 PTH 2.11 VHP 9.527 OP/i -28.96 R/IP 250.91

L-I TINE INJ {.AT |NJ _ INJ RT AS( INJ A214TH INJ TINE PO CST TIN INJ 2 L/IT

1085.99 14.52 336.18 110.78 114.58 11 48 8 486.0 17.72

703.87 23.70 311.96 114,36 105.97 13 39 4 103,9 25.66

9_5.27 I1.21 324.91 109.10 117.89 12 26 24 355.3 14.85

9597.85 27.28 161.88 115.37 102.71 17 2 52 4997.9 28.76

927.93 5,75 319,56 105,81 123,75 12 34 39 327.9 10,14

5197.95 33.54 232.78 116.63 97.01 19 3 59 4598.0 34.15
OIFFERENTIAL CORREC TION_

TOE .2270 TR/I-1.001B TC3 .2444 B/iU .0755

-.3622 RR/I .0_6 RC3 -.1356 FAU .02802

FOE -.2141 FR/I ,gO12 FC3-1 .L_O0 8_P 4(=06

BOE .4273 ER/I 1.0063 6C3 ,2795 FSP -387

MID-C(XM_I( [_CUTION ACCURACY

SGT 1484.7 S6R 496.8 S(,3 147.5

ART -.4856 _ .5134 R1T -.8600

SG_ 1565.6 R23 -.0661 R13 .8644

SGI J505.9 S_2 428.2 THA 169.95

ECC 1.3327

INJ 2 LONG

328.97

503 .B4

31B .02

253.39

313.22

223 • 59

ORBIT OETIrRNINATION /ICCUR/ICY

ST 519.9 SR 463.4 SS 391.7

CRT -.6283 CRS -.6443 CST .998_

LS/i 732.7 NS/i 318.2 SSA 17.4

ELI 629.6 irL2 297.7 /ILF 140.20
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAIJNCH DATE AUG 9 I970

HELIOCENTRIC CONIC

RL 151.67 LAL .00

RIP 107.95 LAP -.88

RC 41.550 GL -5.43

PLANETOC[NTRIC CONIC

C3 18.293 VHL 4.277

LN(.H AZNTH LN(:H TIN[

90.00 11 5 19

90 .(30 13 49 1

100.00 11 54 22

I00,00 15 4Z 39

110.00 12 9 11

110.00 17 44 20

FLIGHT TINE 102.00

OISTANEg 25Z.708
LOt. 316.01 VL 25.4Z4 G&L Z.77 AZl. 90.91HCA 105.40 SmAA

LCP 61.4I VP _.812 GAP -14.25 AZP 89.76 TkL J72.27 TAP

GP -IZ.05 7AL 69.40 ZAP IZ.SI [TS /'0.85 Z/q[ 163.08 [TE

ARRIVAL DATE NOV 19 |970

120.25 ECC .26544 INC .9125 Vl 19.375

277.67 RCA 88.35 APO 152.17 V2 35.105

330.23 ZAC 88.69 ETC 239.55 CLP -3.40

OLA -26.78 RAL 243.83 RAD 6567.7 VEL 11.816 PTH Z.09 VHP

L-I TIME INJ LAT INJ _ INJ RT A_ INJ AZNTH INJ TIME

11_3.16 12._ 339.34 107.96 115._ lI 24 19

603.48 25.41 305.10 JIZ.5Z 102.94 13 59 4

980.73 10.39 3Z6.37 106.6Z 11_.19 IZ 10 43
5525.19 28.26 Z56.71 113.11 IO0.16 17 14 44

934.25 5.51 319.99 103.66 123.79 IZ 24 45

5|44.43 33.91 221.64 114.02 94.59 19 I0 4

NIO-CO,.JlK_JE EXECUTION ACCURACY

_T 1332.1 _ 508.2 SG3 162.4

RRT -.5359 lilm r .5675 R n" -.8690

S_ 16J4,Z RE3 -.0752 R13 .874!

SGJ 15_1.1 S_ 421.9 THA 169.11

FLIGHT TIN( 104.00

0ISTM_( 259.471

D;FFEIq[NTIAL COR/q[CTION$

TOE .2144 TRA -09843 TC3 .3_9 8AU °0899

ROE -.3412 RRA .1073 RC3 -.179! FAU .02983

FOE -.2119 FRA .9410 FC3-|.4116 B,_° 4801

eOE .4083 8RA .9902 _3 .3675 FSP -432

tAUNO40AT£ AUG 9 19"/0

P_LIOC[NTRIC CCNZC

9.056 OPA -30.21 RAP 232.18 E¢C 1.3011

PO CST TIN |NJ 2 LAT INJ 2 LONG

539.2 16.31 332.23

3.5 26,94 296.77

380.7 14.08 319.52

4925.2 29.38 248.08

334.3 9.91 313.56

4544.4 34.17 219.41

CR81T O[TERNINATION ACCURACY

ST 535.5 SR 459.6 SS 400.0

CRT -,6453 CRS -.6400 ¢ST .9984

LSA 747,5 NSA 314.4 SSA 17.8

ELI 642.0 EL2 292.8 ALF 141.69

ARRIVAL DATE NOV 21 1970

RL 131.67 LAL .O0

RP 107.91 LAP -.69

RC 42.29J 6L -4.EO

PLANE TOCENTRI C C.X_| C

C3 16.598 _ 4.074
L_IO4 A2114TH _ TIIAE

50.00 10 42 22

go,oo 14 8

100._O 11 37 14

100.00 lfl 56 21

110.00 11 57 47

110.00 17 52 18

DIFFERENTIAL _CTlOq,q

TOE .2202 TRA -.9671 TC3 .4085 _ .1043

ROE -.3L_08 RRA .JZOR RC3 -.2330 F_ .031_

FOE; -.Z067 FRA .9850 FC3-1.6607 8,qP 4M7

80E .389_ Ek_A .9746 BC3 .4702 F_k° -481

LQ. 316.01 VL 25.599 GAL 2.52 AZl. g0.73 _ 108.61 SNA 121.17 [CO .25527 IN(:

LOP 64.62 VP 36.9_8 GAP -J3.42 AZP 59.77 TN. 172.61 TAP 281.22 RCA 9D.24 APO

6P -13.00 ZAL 69.91 2AP 13.99 I_TS 64.63 ZAI[ 160.41 IrTE 329.85 ZAC 87.92 [TC

,7325 VJ 29.375

152.10 V2 35.117

259.77 CLP -5.21

OLA -25.87 RAL243.40 RAO 6567.7 V(L 11.747 PIH 2.07 VPPP 8.608 OPA -31.53 RAP 233.37 [CC 1.2732

Lo! TINIE IN./ I.AT |NJ LOq0 |NJ RT ASC INJ AZq4TH IN_ TIN[ PO CST TIM ;NJ 2 LAT iNJ 2 LON6

1188.01 11.55 34_._0 10_._7 116.03 11 2 10 588.0 14.96 333,18

5797.65 _.67 276.43 110.44 99.87 15 45 10 5197.6 27.77 267.93

1010.82 9.42 _.07 104.1_ 118.50 11 54 5 410.8 15.15 321.27
5450.07 29.05 251.ZI| 110.85 97.59 17 27 11 4850.1 29.76 242.33

946.37 5.05 3ZO.53 101.49 123.95 12 13 33 346,4 9.46 314.22

5087.19 34.13 L_4._O 111.53 91.96 19 17 5 4487.3 34.03 214.95
NIO.-COUR_ _)I_CUTIONACCURACY OR1BIT O[TERN|NATZON ACCURACY

S6T 157_.5 _ 524.3 _3 178.9 ST 549.3 SR 454.7 SS 407.0

I_T -._18_ _ ._39 RTI r -.8775 CRT -.6621CRS -.6325 CST .9977
S_ 1665.3 R_ -.0855 R13 .8834 LSA 759.9 MSA 310.3 SSA 18,1

SGI 1610.6 _1_2 415.6 THA 168.14 ELI 652.9 EL2 286.7 ALF 143.00

LAUNCH OAT[ AUG 9 1970 FLIGHT TIM( 106.00 ARRIVAL DATE NOV 23 1970

HELI(XENTRIC CONIC

RL 151.67 LAL .00 LOt. 316.01 VL

RP 107.88 LAP -.51 LOP 67.84 VP

RC 43.202 GL -3.6J GP -14.07 ZAL
PLAMETOC[NTRIC CONIC

C3 15,109 _ 3.887

LNCH A_'NTH LNCH TIN[ L-I TIN[ INJ tAT

gO.O0 10 19 52 1237.16 10.07
go.o0 14 27 18 5"/0fl.88 27.5_

100.00 11 19 8 1045.85 8.27

1(30.00 16 10 43 3372.42 29._9

110.00 11 45 3 964.36 4.36

110.00 18 I 18 50_6.48 34.17

01FF[R(NT|AL CCNI_CTIONS

TO[ ,2137 TRA -.9500 TC3 ._053 _ .11_15

ROE -.3OO9 RRA ,1346 RC3 o.2991FMJ .03404
FOE -.1967 FRA 1.0337 FC3-1.9_O2 9_P 5175

.3691 _RA .9595 6C3 ._72 FSP -535

OISTANCE 266.231

25.740 GAL 2.28 AZL 90.55 H_A 111.83 SMA 122.04 [CO ,24588

37.054 GAP -12.61AZP _9.80 TAL 172.98 TAP 284.81RCA 92.05

70.50 ZAP 15.72 ITS 59._0 ZAI[ 157.86 ETE 329.11ZAC 87,00

INC .5453 Vl 29.375

APO 152.04 V2 35.129

ETC 239.99 CLP -7.08

OLA -24.79 RAL 242.94 RA0 6567.6 V(L 11.f_3 PTH 2.05 VHP B.IBI OPA -32.95 RAP 234.48 [CC 1.2487

INJ LO_ ]NJ RT AS_ INJ A_NTH INJ TIN[ PO C$T TIN |NJ 2 LAT INJ 2 LONG
545.05 102.69 116.61 10 40 29 637.2 13.56 338.11

269.86 108.19 96.70 16 2 24 5105.9 28.22 261.26

3_I0.04 101.73 1|8.83 11 _6 34 445.9 12,06 323.30

245.55 IO8.42 94.44 17 40 16 4772.4 29.89 236.76

321.48 _.33 123.94 12 1 7 364,6 8.79 315.19

219.45 1_.59 89.15 19 25 4 4426.5 33.68 210.24
NIO-COJIi_[ E_ECUTION ACCURAC_ ORBIT OETIERNIN_,TION ACCURAC_

S6T 162_.5 _ 546,4 _3 J_7.0 ST 559.9 SR 448.4 $$ 411.9

RRT -.6409 I_F .6806 R1T -.8854 CRT -.6777 CR$ -.6197 CST .9933
S¢_ 1712.O RZ3 -.0970 RI3 .8923 LSA 768.2 NSA 306,2 SSA 18.5

SGI 1662.4 _Z 409.4 THA 167.02 ELI 660.7 ELi?. 279.4 ALF 144.14

LAUNCH OAT[ AUG 9 1970 FLIGHT TINE 108.00 ARRIVAL OAT[ NOV 25 1970

HELI(X:ENTRIC COLIC

RL J51.67 LAL .O0

RP 107.84 LAP -._2

RC 44.234 GL -Z.44

PLAMETOCENTRIC CONIC

C3 13.806 _ 3.716

LNCH A2_4TH LNCH TIN[

9O.O0 9 57 213
$0,00 14 45 53

1OO.00 11 0 6

100.00 16 25 50
110.(30 11 31 4

110.00 18 11

OIFFER(NTIAL CORRECTIONS

TOE .2057 TRA -.93_ TC3 .6119 8_J .1330

ROE -.2812 RRA .1510 RC3 -.3800 FAU .0_H_45
FOE -.1817 FRA 1.0874 FC3-2.2857 BSP 5374

BOE .3484 _A .9450 _C_ ,7L=_3 FSP -5_

0ISTANC_27_.ge?

LCL 316.01 VL 25.97_ GAL Z.O5 A21, gO.55 HCA 115.05 _AA 122.84 ECC .23723 IN(: .3496 Vl 29.375
LOP 7J.06 VP 37.161GAP -11.B_ AZP 8g.95 TAt. 173.38 TAP 288.43 RO 93.?(3 A_O 151.9_ V2 33.141

GP o15.29 ZAL 71.15 ;rAP 17.69 _T$ 55._8 ZA_ 155.44 [T_ 328.05 _AC 85.94 [TC 260,19 CLP -9.01

0tA -23.51RN.. _42.44 RA0 65_7o5 _/_L 11.617 PTH Z.04 VHP 7.777 0PA -34.47 RAP 235.49 ECC 1.2272

L-| TIN[ INJ tAT INJA_N6 INJ RTA_ INJ AZNTH INJ TZNE PO CST TIN INJ 2 LAT INJ 2 LONG

1298.83 8.48 _48.01 I_.L_Z 117.J_ I0 18 49 688.8 12,05 341.!6

5614.24 18.13 _3,_ 105.B3 93.42 16 19 29 5014.2 28.50 254.56
10_6.23 6.94 3_._I0 99.39 119.1_ 1] 18 12 486,2 10,78 325.61

5_,08 29.97 ;_39.._0 105.9_ 91.32 17 54 2 4692.1 29,73 230.79

9_9.15 3.4_ _ 97.L_ 124.03 11 47 33 _89,1 7.87 316.50

4_! .93 33.99 214.42 105._1 86.18 19 34 4 4361.9 33.09 203.29

NI0-G_I_J_ EX(CUTI04 ACCURACY ORBIT 0ETERNINATION ACCURAC_

S6T IM3.7 _ 576.5 ,%3 217.0 ST 567.6 SR 440.4 S$ 415.3

RRT -.69_7 I_F ,7360 R1T -.8926 CRT -_6_41CR$ -.6015 CST .9910

S_ 1760.? R_3 -.1094 R13 .9008 LSA 772.7 NSA 302.1 SSA 18.9

S_1 1715.8 362 405.6 THA 165.69 ELl 665.6 £L2 270.4 ALF 145.14
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCN OATE AUG 9 1970 FLIGHT TINE 110,00

HELIO(ENTR|C CONIC

RL ]51,67 LAL .00

RP 107,61 LAP -,13

RE 45.436 GL -1,05

PLAN[TCK:ENTRIC CONIC

C3 12.674 VHL _.560

LN04 AZNTH LNCH TINE
90.00 9 34 30

90.00 15 4 47

1(3(3,00 10 40 11

I[30,00 16 41 47

110.00 II 15 54

110,[30 18 ZZ 34

DIFFERENTIAL OCRI_CTIONS

TOE .1940 TRA -.91§7 TC3 .?254 BAU ,1472
ROE -,2611 RRA ,1699 RC3 -,478| FAU ,03906

FOE -.1584 FRA 1,1469 FC3-2.6685 8SP 5553

BOE .3253 8RA .9313 BC3 .8688 FSP -663

ARRIVAL DATE NOV 27 1970

DISTANCE Z79,736

LOL 316.01 VL 26,005 GAL 1,84 AZL 90,14 H(A 118,27 SMA 123,59 ECC .22929 INC .1425 Vl 29,375

LOP 74,28 VP 37,Z60 GAP -1|,07 AZP 89,93 TAL 173,81 TAP Z92.06 RCA 95.26 APO 151,95 V2 35,152

GP -16,66 ZAL 71,86 ZAP 19,89 ET$ 52,38 ZAE 153,14 ETE 326,71 ZAC 84.70 ETC 260.38 CLP -11.02

OLA -LP'Z,OI RAL 241,95 RAO 6367,5 VEL 11,578 PTH 2,02 VHP 7.395 DPA -36,13 RAP 236.38 ECC 1.2086

L-I 711,_ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN ZNJ 2 LAT INJ 2 LONG

1344,46 6,74 35|,18 97,88 117,57 9 56 54 744.5 10,38 344,39

5521,54 28,32 256,44 103,40 90,03 16 36 49 4921,5 28,02 247.79

1132.43 5,40 334.86 97.15 119,44 10 59 4 532,4 9,29 328.23

5208.80 29.84 233.41 103.37 88.06 16 8 36 4608.8 29.25 224.65

1020,50 2,23 3_4,41 95,18 124,12 Jl 32 54 420,5 6,69 318,17

4893.50 33.56 209.12 103.04 83.08 19 44 7 4293.5 32.24 200.14

NIO-CCXJR_ E_CUTION ACCURACY QRBIT DETERHINATION ACCURACY

SGT 1/_0.Z S_ 616.1 ,%3 238.B ST 570.2 SR 429.6 S$ 416.5

RRT -,7408 _ .7877 RTF -,B992 CRT -.7086 CRS -.5733 CST .9827

_G6 1808,4 R_3 -.1230 R13 .9090 LSA 770,3 MSA 299,0 SSA 19.3

SG! 1763.9 _ _.9 THA 164.14 ELI 664._EL2 259.9 ALF 146.O2

LAUNCH DATE AUG 9 1970 FLIGHT TIME 112.00 ARRIVAL DATE NOV 29 1970

OISTAI_CI[ 286.476
LOL 316.01VI. 26.111GAL 1.64 _ 89.92HC.A 121.50 _ 124.29 KCC .22202

LOP 77°50 VP 37,35_ GAP -J0,_l AZP gO,D4 TAL 174,25 TAP 295,75 RCA 96,70

GP -IB.Z2 ZAL 72.63 ZAP Z"Z.32 ETS 49.83 Z/q[ 150,94 ETE 325.07 ZAC 63.26

DLA -20.26 RAL 24|.46 R30 6567.4 VEL ||.536 PTH 2.01VHP 7.038 OPA -37.93
L-I T|ME INJ LAT INJ _ INJ RT ASC |NJ A214TH INJ TIME PO C$T TIM

1405.18 4.81 354.60 95.72 117.94 9 34 37 805.2

5426,90 28.13 249,53 100.96 66,57 16 54 39 4826,9

1185.03 3.64 337.77 95.07 119.69 lO 39 10 585.0

5112.29 29.46 L_ZT.00 100.84 84.-74 JBE4 3 4522.3

1059,04 ,76 3_=t_,12 93,_='1_ 124,18 J| J7 16 459,0

4821,04 32.83 Z03.59 lO0.3l 79.88 J9 55 19 4221,0

HELIOCENTRIC _IC

RL 151,67 LAL ,00

RP 107,77 LAP ,06

RC 46,738 GL ,58

PLANETOCENTRIC CONIC

C3 11.698 _ 3.420
LNC..H A2'MTH LNCH 1II4[

90.00 9 11 12

90.00 15 24 12

I{30,00 I0 19 25

100,00 16 58 40

110.00 10 59 37

110.00 18 34 58

DIFFERENTIAL CCRRECTIONS

TOE .1802 TRA -,8990 TC3 .6443 BAU .1617

ROtE -.2403 RRA .1921 RC3 -,5966 FAU .04|89

FOE -.1263 FRA 1.2130 FC3-3.J000 BSP 5736

BOE .3003 BRA .9193 6C3 1,0338 FEd= -735

INC. ,0737 VI 29.375
APO 151.89 V2 35.163

ETC 260,54 CLP -13,12

RAP 237.12 ECC 1.1925

INJ 2 LAT INJ 2 LONG

8,5J 347.87
27.35 240,95

7.56 331.18

28,42 218.36
5.23 320,20

31,08 194.81

ORBIT DETERMINATION ACCURACY
ST 568,7 SR 415,7 55 417,4

CRT -.7246 CR$ -.5358 CST .9684

LSA 762,8 MSA 296.8 5SA 19,8

ELI 659,7 EL2 247,0 ALF 146.86

NI0-COUR_ EXECUTION ACCURACY

SGT 173f,7 SC,R 668,1 8(,3 262,5

RRT -,7844 _ ,8344 RTF -,9052

S_ 1857.0 _ -,1370 R13 .9170

_1 1814.3 SG2 395.7 THA 162.30

LAUNCH DATE AUG 9 1970 FLIGHT TII,_ I14,00 ARRIVAL DATE 0EC 1 1970

NELIO(ENTRIC CONIC

RL 151,67 LAL .00

RP 107.74 LAP ,26

RC 46,150 GL Z,48

PLANETOCENTRIC CONIC

C3 10.868 VHL 3,297

LNCH ATNTH LNCH TII4E

90.00 8 47

90.00 15 44 26

1130,00 9 57 49

I00,00 17 16 39

110,00 10 42 19

II0.00 18 48 39

DISTANCE 293,2135

LOL 316.01 VL 26,226 GAL 1,45 AZL 89,69 HCA 124,72 SMA 124,94 ECC ,21539 INC .3108 Vl 29.375

LOP 80,73 VP 37,435 GAP -9.63 AZP 90,18 TAL 174,71 TAP 299,43 RCA 98,03 APO 151.85 v2 35.174

GP -20.00 ZAL 73.46 ZAP 24.99 ETS 47.80 ZAE 148.83 ETE 323.14 ZkC 81.60 ETC 260.68 CLP -15.31

OLA -18,25 RAL 241,01RAD 6567,4 VEL 11,500 PTH 2.00 VHP 6,706 DPA -39.91 RAP 237,68 ECC 1.1789

L-Z T|I,_ ]NJ LAT INJ LONG ZNJ RT ASC |NJ AZNTH INJ TINE PO CST TIN tNJ 2 LAT JNJ 2 LONG

1472,06 2,67 358.35 93.77 118,20 9 II 54 872.1 6.42 351.67

5329.58 27,53 242,47 96.57 83.08 17 13 15 4729.6 26.28 234.03

1244,69 1,62 341.05 93,19 119.85 I0 18 34 644,7 5.58 334.50

5032,18 28,72 2L_.41 96,38 81,32 18 40 31 4432,2 27.22 211.93

1105,31 -1,01 326,83 91,54 124,17 11 0 44 505,3 3.48 3_2.63

4744,33 31.76 197.86 97,70 76,65 L_0 7 44 4144,3 29,60 189.32

DIFFERENTIAL CORRECTIONS

TOE ,1628 TRA -,8835 TC3 ,9_O7 6AU ,1760

ROE -,2177 RRA ,2185 RC3 -,7376 FAU ,04484

FOE -.O818 FRA 1._866 FC3-3.5724 6SP 5919

ODE .2718 BRA ,9102 6C3 1,2112 FSP -815

NID-CCURSIE EXECUTION ACCURACY ORBIT OETERtAINATION ACCURACY

SGT 1759,5 SGR 734.5 SG3 288,0 ST 561.9 SR 397.1 SS 419.5

RRT -.8215 RRF .8743 RTI r ".9|03 CRT -.7417 CRS -.4854 CST .9445
SC_ 1906,6 R23 -.1518 R13 ,9246 LSA 749,0 NSA 296.6 SSA 20.1

$G1 1865,2 S_2 395.1 THA 160,14 ELI 648.2 EL2 2_0.9 ALF 147,76

LAUNCH OATE A_ 9 1970 FLIGHT TIME 116.00 ARRIVAL DATE DEC 3 1970

H_LIO_ENTRIC CONIC

RL 151.67 LAL .00

RP 107,71 LAP ,45

RC 49,661GL 4.67

PLANETOCENTRIC CONIC

C3 I0.177 VHL 3.190

LNO'J A2'MTH LNCH TINE
90.00 8 22 53

90.00 16 5 42

I00.00 9 35 23

100.00 17 35 54

110.00 10 24 1

110.00 19 3 46

DIFFERENTIAL CORRECTIONS

T01[ .1411 TRA -.8678 TC3 1.0728 8AU .JgO9

ROE -.1918 RRA .2499 RC3 -.9038 FAU .04792

FOE -.0208 FRA 1.3666 FC3-4.0769 BSP 6097

_E .2381 BRA .$031 BC3 1.4028 FSP -899

OISTANCE 299.920

LOL 316,01 Vl. L='6.312 GAL 1,26 AZL 89.43 HC_ 127,95 SMA 125,53 ECC ,20937 INC .5657 Vl 29.375

LOP 83.96 VP 37.512 GAP -8.94 AZP gO.35 TAL 175.17 TAP 303.12 RCA 99.25 APO 151.81 V2 35.184

GP -2"Z,02 7AL 74,32 ZAP 27,91ETS 46,17 7_[ 146,75 ETE 3_0,91 ZAC 79.68 ETC 260,78 CLP -17.60

OLA -15.93 RAL 240.61 RAO 6567.4 VEL 11.470 PTH 1.99 VHP 6.402 OPA -42.10 RAP 238.02 ECC 1.1675

L-I TIME INJ LAT JNJ LONG |NJ RT AS_ INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT ZNJ 2 LONG

1546.17 .28 2.48 92.08 118,32 8 48 40 946.2 4.06 355.8A

5L=_28.88 _6,49 235.28 96,29 79,62 17 32 51 4628,9 24,79 227.03
1312.23 -.67 344.75 91,55 119.89 9 57 16 712.2 3.31 338.23

4938,05 27,56 213.C_ 96,06 77.9* 18 58 12 4338.0 25,62 205.39

1159,93 -3,10 331,6 <) g0,04 124,06 10 43 21 559,9 1,39 325.48

4663,12 30.33 I91,97 95,25 73.43 20 21 29 4063.1 27.77 183.72

NI0-COUR_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1777.6 SGR 818.0 SG3 314,9 ST 548.7 SR 372.3 SS 426.2

RRT -.8518 RRF .9071R1T -.9149 CRT -.7624 CRS -.4233 CST .9068

SC_ 1956.8 R_3 -,1650 R13 ,9324 LSA 728,9 MSA 299,4 SSA 20._

SGJ 1916.0 SG2 397.6 THA 157.58 ELJ 628.9 EL2 210.2 ALF 148.77
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE AUG 9 lgTO FLIGHT TINE 118.00 ARRIVAL CATE 0EC 5 1970

HELIOCENTRIC CONIC

RL 151.67 LAL .(30

RP 107.68 LAP .64

RC 51,263 GL 7.Z0

PLANE TOCENTRIC CONIC

C3 9.622 VHL 3,102

LNCH AZNTH LNCH TINE

90.00 7 57 40

90.00 16 28 20

1(30.00 9 12 5

10(3,00 17 36 36

llO.OO 10 4 44

lID.DO 19 20 26

DIFFERENTIAL CCRRECTIONS

TOE .||71 TRA -.8524 TC3 1.1703 8AU ,21_Z

ROE -.1619 RRA .2878 RC3-1,O956 FAU ,05099

FOE .0569 FRA 1.4530 FC3-4.568Z BSP 6285

BOE .1998 8RA .8997 BC3 1.6031F�P -966

DISTANCE 506.621

LOt. 316.01 VL 26.408 GAL 1.12 &ZL 99.16 PICA 131.18 ,5NA 126.07 ECC .2039! INC .8440 VI 29.375

LOP 87.19 VP 37.581 GAP -6.28 AZP 90.56 TAL 175.62 TAP 306.80 REA 100.37 APO 151.78 V2 35.!93

GP -24.32 ZAL 75.22 ZAP 31.11ETS 44,84 ZAE 144.66 ETE 318.36 ?AC 77.46 ETC 260.83 CLP -ZD,DZ

0LA -13.29 RAL 240.28 RAO 6567.3 VEL 11.446 PTH I .99 VHP 6.127 0PA -44.52 RAP 238.10 ECC 1.1584

L-I TZNE |NJ LAT INJ LONG |NJ RT A,_ INJ AZNTH INJ TIN[ PC) CST TZH ]NJ 2 LAT ZNJ 2 LONG

1628.69 -2.38 7.08 90.71 118.22 8 24 49 1028.7 1.41 .46

3124.09 25.00 227.96 94.22 76.25 17 53 44 4524.1 22.86 219.96

1388.61 -3.26 348.95 90.22 119.73 9 35 14 788.6 .72 342.42

4839.40 25.97 205.76 93,94 74.65 19 17 16 4239.4 23.61 198.76

1223.70 -5.52 335.03 88.82 123.79 10 25 8 623.7 -1.05 328.81

4577.08 28.51 185.94 93.04 70.29 20 36 44 3977.1 25.56 178.00
NIO-COURSIE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1785.4 _ 921.8 S(,,3 342.5 ST 531.8 SR 341.6 SS 443.8
RRT -.8755 I_F .9330 RTF -.9185 CRT -.7963 CR5 -.3698 CST .8539

,S_ 2010.Z 1_3 -.17fl9 R13 .9401 LSA 709.3 HSA 304.9 5SA 20.3

SGI 1969.2 5G2 404.0 THA 154.54 ELI 605.4 EL2 18:.5 ALF 149.93

LAUNOI 0ATE AUG 9 1970 FLIGHT TIME IL_.O0 ARRIVAL OATE 0EC 7 1970

_LIOCENTRIE CONIC 0ISTANCE 313.306

RL 151 .67 LAL .00 LO. 316.01 VL 26,486 GkL .97 A?I. 88.85 HCA 134.41 ,_qA 126.57 EEC .19900 INC 1.1514 Vl 29.375

107.65 LAP .82 LOP 90.42 VP 37.644 GAP -7.64 AZP 90.81 TAL 176.07 TAP 310.48 RCA 101.38 APO 151.76 V2 35.202

RC 52.948 GL 10.10 GP -26.94 ZAL 76.15 ?AP 54.fl_ ETS 43.73 ?AlE 142.53 ETE 315.50 ZAC 74.91ETC 260.83 CLP -22.56

PLANETOCENTRIC CONIC

C3 9.205 VHL 3.034 0LA -10.28 RAL 2,10.06 RAO 5567.3 VEL 11.428 PTH 1.98 VHP 5.887 DPA -47.21 RAP 237.85 ECC 1.1515
LNCH A2'NTH LNCH TIME L-I 7114_ INJ LAT INJ LO_ INJ RT A,_ INJ A2'NTH INJ TIk_ PO C$T TIN INJ 2 LAT INJ 2 LONG

9_.00 7 31 34 1720.97 -5.34 12.26 89.72 117.85 8 0 15 1121.0 -1.57 5.60

90.00 16 52 37 5014.48 23.02 L_Z0.56 92.45 73.04 18 16 11 4414.5 20.48 212.81

100.00 8 47 49 1475.01 "-6.16 353.72 89.27 119.31 9 12 24 875.0 -2.2! 347.16

100.00 18 19 4 4735.68 23.91 199.74 _Z.12 71,50 19 37 59 4135.7 21.16 192.02

110.00 9 44 _J_ 1297.58 -8.30 3_8.95 87.96 123.28 10 6 6 697.6 -3.87 332.67

110.00 19 38 53 4485.88 25.26 179.80 91.15 67.28 20 53 39 3885.9 22.95 172.20

OIFFERENTIAL CCRRECTIONS NI0-COUR_ [XECUTICN ACCURACY ORBIT DETERNINATION ACCURACY

TOE .0896 TRA -.8379 TC3 1.2451BAU .2L_'_5 SGT 1784.9 _ 1049.0 SG3 370.1 ST 511.8 SR 305.7 SS 479.4

ROE -.1252 RRA .3342 RC3-1.3114 FAU .05390 RRT ".8933 Rift: .9fl26 RTF -.9214 CRT -.8523 CRS -.3594 C$T .7910

FOE .1566 FRA 1.5457 FC3-5.0599 5SP 6475 SGe 2070.3 R23 -.1823 R13 .9480 LSA 697.7 HSA 313.0 55A 19.7
80E .1539 BRA .9021 5C3,1.8084 FSP -1074 SGJ 2028.3 SG2 414.9 THA 150.97 ELl 579,1 EL2 141.3 ALF 151.!4

LAUNCH GATE AUG 9 !970 FLIGHT TINE 122.00 ARRIVAL (;ATE DEC 9 !970

HELIC_ENTRJC CONIC _ISTANCE 319.973

RL 15!.67 LAL .00 LOt. 316.01 VL 26.556 GAL .84 AZL 88.51HCA 137.64 SHA 127.02 ECC ,19460 INC 1.4947 V] 29.375

RP J07.63 LAP 1.01 LOP 93.65 VP 37.701 GAP -7.01 A?P 91.10 TAL 176.50 TAP 514.14 RCA 102.30 APO 151,74 V! 35.210

RE 54.707 GL 13.40 GP -29.92 ZAL 77,11 ZAP 38.38 ETS 42.75 ZAE 140.25 ETE 312.33 ZAC 71.99 ETC 260.76 CLP -25.24

PLAN[TOCENTRIC CONIC

C3 8.934 VHL 2.989 CLA -6.89 RAL 239.95 RAO 6567.3 VEL 11.416 PTH 1.98 VHP 5.686 OPA -50.19 RAP 237.17 ECC 1.1470

LNO-I AZHTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT A_ INJ A2'NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 7 4 23 1824.65 -8.60 18.13 89._1 !17.08 7 34 47 1224.6 -4.90 11.40

90.OO 17 18 58 4899.28 20.53 213.03 91.02 70.06 18 40 37 4299.3 17.63 205.55

100.00 8 Z2 26 1572.85 -9,38 359.20 88.79 118.51 B 48 39 972.9 -5.50 352.56

10(3.00 lB 43 36 4626.30 21.36 192.62 90.69 68.58 20 0 42 4026.3 18.26 185.19
110.00 9 23 9 _J382.75 -11.45 343.53 87,56 I22.43 9 46 12 782.8 -7.09 337.15

110.00 19 59 L:_ 4389.17 23.57 173.58 89.65 64.49 21 12 31 3789.2 19.94 166.32

DIFFERENTIAL CCRRECTIONS NI0-COURSI[ EXECUTION ACCURAC_ CRBIT OETERNINATION ACCURACY

TOE .0594 _TRA -.8L:YZ8 TC3 1.2892 BAU .2405 SGT 1769.5 SGR 1203.0 SG3 396.3 ST 490.6 .SR 273.6 SS 538.3

ROE -.0789 RRA .3906 RC3-1.5473 FAU .05652 RRT -.g059 _ .9670 RTF -.9235 CRT -.9366 CRS -.4554 CST .7330

FOE .2800 FRA 1.6402 FC3-5.4767 BSP 6701 ,%6 2139.7 1_5 -.1826 RI3 .9562 LSA 708.9 MSA 320.0 SSA 18.fl

60E .0988 6RA .9108 BC3 2.0140 FSP -11EO SGJ 2096.0 SG2 430.2 THA 146.79 ELl 555.3 EL2 84.7 ALF 151.70

LAUNC_ O/LTE AUG 9 1970 FLIGHT TINE 124.00 ARRIVAL DATE DEC 11 1970

_£LI(XENTRIC CONIC

RL 151.67 LAL .(30
RP 107.60 LAP 1.19

RC 56.533 GL 17.13

PLANETC_ENTRIC CONIC

C3 8.827 VHL 2.971

LNCH AZNTH LNCH TINE

90,0(3 6 35 46
90.00 17 47 53

100.00 7 55 40

I00.00 19 10 40

110.00 9 0 36

110.00 20 2"Z 13

0IFFERENTIAL CORRECTICNS

TOE .0274 TRA -.B081

ROE -.O191RRA .4603

FOE .4286 FRA 1.7342

BO£ .0334 5RA .9300

01STM¢CE 326.6L='Z

LOL 316.01 VL 26.619 GAL .73 AZL 88.12 _ 140.87 SNA

LOP 96.89 VP 37.7.53 GAP "-6.41 AZP 91.46 TAL 175.91 TAP

GP -33.29 ZAL 78.08 ZAP 42.48 ETS 41.81 ZAIE 137.74 ETE

127.43 ECC .19067 INC 1.8835 Vl 29,375
317.77 RCA 103.13 APO 151.72 V2 35,218

306.88 ZAC 68.67 ETC 260.59 CLP -28.08

OLA -3.09 RAL 239.99 RAO 6_,?-_3 _EL 11.411 PTH 1.98 VHP 5.531 OPA -53.50 RAP 235.94 ECC 1.1453

L-I TINE INJ L_T INJ _ INJ RT AS_ INJ A2'NTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

!941.69 -12.15 24,B9 89.29 115.78 7 8 _ 1341.7 -8.58 18,03

4777.62 17.52 20_._t 90.11 67.40 19 7 30 4177.6 14.31 198.17

1683,95 -12.92 _.55 88.90 117.19 8 23 44 1083.9 -9._7 358.76

4510.59 18.31 185.38 59.75 65.95 20 25 50 3910.6 14.91 178.24
1480.88 -14.96 348.95 87.73 121.10 9 25 16 880.7 -10.73 342.40

4286.62 20.42 167.ZB 88.66 61.97 21 35 40 3686,6 16.51 160.34

MIO-C._URSI[ EXECUTION ACCURACY ORBIT 0ETERRINATION ACCURAC_

TC3 1.2899 BAU .2604 SGT 17_9._ SGR 1385.7 SG3 419.0 ST 471.7 SR 271.1 55 623.6

RC3-I,TB�g FAU .05847 RRT -.9140 RRF .9773 RTF -_9242 CRT -.9973 CRS -.6806 CST .6970

FC3-5.7351 6SP 6938 _ 22_4.6 R25 -.1759 R13 .9644 LSA 762.9 HSA 320.4 SSA 16.5

BC3 2.2063 FSP -1233 SGI 2178.7 SG2 449.3 THA 142.02 ELl 543.8 EL2 17.3 ALF 150.14
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCH DATE AUG 9 1970 FLIGHT TIN[ 126.00 ARRIVAL DATE DEC 13 1970

HELI(XENTRIC CCNZE DISTAIn[ 333.2_'1

RL 151 .67 LAL .00 LCI. 316.01 VL 26.474 OAE .63 AZL 87.67 PICA 144.J0 SNA 127.79 ECC .18718 INC 2.3306 VI 29.375

RP 107.58 LAP 1.37 LOP 100.12 VP 37.799 GAP -5.82 AZP 91.89 TAL 177.28 TAP 321.38 RCA 103.87 APO 151.71 V2 35.225

RC 58.419 GL 21.30 GP -37.09 ZAL 79.06 ZkP 46.90 ITS 40.83 Z)J[ 134.9| ETE 305.20 ZAC 64.91 ETC 260._0 CLP -31.07

PLANETOCENTRXC CCNIC

C3 8.916 VH_ 2,9_60LA 1,13 RAL 140,19 RA0 6567,3 VI[L 1"1,415 PTH 1,98 VHP 5,431 0PA -57,13 RAP 233.97 ECC 1.1467

LNCH ATNTH LNCH TINE L-I TINE INJ I.AT INJ LONG INJ RT ASC INJ A214TH |NJ TIN[ PO CST TIN INJ 2 LAT ZNJ Z LONG

90.00 6 5 14 L=074,64 "15,95 32,81 90,11 113,71 6 39 49 1474,6 -12.60 15.73

90.00 18 20 2 4648.52 13.98 197.53 89.81 55.12 19.37 31 4048.5 10.51 190.59

100.00 7 27 6 1810.36 -16.73 13.0_ 89.74 115.14 7 57 17 1210.6 -13.20 6.00

1130.00 19 40 51 4367.83 14.73 178.00 89.43 63.70 _0 53 39 3787.8 11.10 171.11

110.00 8 36 33 1593.17 -18,81 355.40 88,61 119,08 9 3 6 _33.2 -14.79 3A8.59

110.00 20 47 53 4177.98 16.81 160.ge ° 88.28 39.79 21 37 31 3378.0 12.67 15A.26

DIFFERENTIAL COI_CTIOM$ N|0-COUR_ EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

TOE -.0050 TRA -.7910 TC3 J,2_ BAU ,2825 SGT 1688o9 _ 1(O|o7 SG3 43503 ST 436,1SR 336.1 SS 731.6

ROE .0594 RRA .5455 RC3-2,0206 FALl .Q3947 RRT -.9181 IN" ,_45 RT1F -,9"_34 CRT -,9436 CRS -,8847 CST .6889

¥0[ .6000 FRA 1.8171 FC3-3.7741 8SP 7231 _ 1317,6 NZ3 -.1619 213 .9723 LSA 870.9 MSA 312.3 SS4 14.1

BOt[ .05_ BRA .9(O9 _3 2,3701FSP -1_31 S_J _178,6 _ 4_0,4 THAl_.63 ELI 559.5 EL2 89.1ALF 144.08

I_UNO'e OATE AUG 9 1970 FLI(44T TINE 1_8.00 ARRIVAL DATE OEC J5 1970

H(LICX:ENTRI¢ CONIC

RL 151o67 LAL .00

RP 107.56 LAP 1.54

RC 60,358 GL 25.93

PLANETC_ENTR|C C_NJC

C3 93257 VHt. 3.042
LNCJ_ A214TH LN(.H TIN[

90.00 5 31 58
90.00 18 56 16

IOO.00 6 56 3

10_.00 2O 15 2

110.00 8 10 33

110.D0 21 17 1

OZFFERENTZAL ¢CRm[CTIONS

TD[ -.0335 TRA -.7748 TC3 1.1211 8/_J .3059

ROE .1636 RRA .6525 RC3-2.2033 FAU .05889

FOE .7886 FRA 1,8873 tC3-fl,50?4 8SP 7_3

BOE .1674 eRA 1.01_J 8C3 2.4721 FSP -1318

0ISTkNCE 339,857

LQ. 316.01 VL 16.723 GAL .54 A21. 87.15 _ 147.33 SNA

LOP 103.36 VP 37,839 GAP -3,23 AZP 91.40 TAt. 177.62 TAP

GP -41.32 ZAL _0.04 ZAP 51.61ETS _.70 7_JE 13i.69 ETE

126.11 ECC .18411 IN_ 2.8534 VJ 29.375

324.94 RCA 104.53 APO 151.70 V2 35.232

_K)I,_6 ZAC 60.70 ETC 239.85 CLP -3A.22

DLA 3.78 RAL 240._ RAD 6_7.3 VEL 11,430 PTH 1.98 VHP 5.398 DPA -61.07 RAP 230.95 ECC 1.1523
L-I TINE INJ LAT INJ t._NG JNJ RT A_ JNJ AZNTH INJ TINE PO CST TiN JNJ 2 LAT _NJ Z LONG

2226.96 -18,87 42,17 91,86 110,60 6 9 5 1627.0 -16,89 34.86

4510,67 9,89 188,49 90,30 63.33 20 11 37 3910,7 6.23 182.72

1953.77 -20,69 21,9_ 91,3_ 112,06 7 _8 36 1355.8 -17.52 14.62

4257.11 10._ 1_0.43 88.8_ 61.91 21 25 59 3657.1 6.84 163.75

17L_Z.57 -L>Z.gO 3.Zl 90.46 116.10 8 39 16 IJ22.6 -19.20 356.03

4063.06 1_.77 134,47 88.65 38.02 22 24 44 3463.1 8.45 148.0A

NI0-COUR_ E_ECUTION ACCURACY QRI_|T DETERNINATZON ACCURAC_

SGT 1618.8 SGR 1848.7 S_3 442.2 ST 445.5 SR 483.5 SS B55.5

RRT -,9177 RRF ,9_94 RTF -,9202 CRT -,8563 CR5 -.9681CST .7012

S_ 2437.3 1_3 -.1428 213 .9796 LSA 1036.3 MSA 300.2 5SA 11.6

SGI 2407.2 SGZ 493,8 THA 130.87 ELJ 633.6 £t.2 175.6 ALF 132.27

LAUNCH 0ATE AUG 9 1970 FLIGHT TIME 130.00 ARRIVAL 0ATE 0EC 17 1970

HELIOCENTRIC CONIC DISTANCE 346.441

RL 151.67 LAL .00 LOt. 316.01 VL 26.766 GAL .46 AZL 86.52 H_A 150.55 SNA

RP 107.54 LAP 1.71 LOP 106.60 VP 37.875 GAP -4.70 ATP 93.03 TAL 177.91 TAP

RC 62.346 GL 30.99 GP -46.00 7AL 81,03 ZAP 56.57 ET5 36,33 7AE I26.01ETE

PLAN[TOCENTRIC CON|C

C3 9.942 VHL 3.153 OLA 10.84 RAL 241,18 RAD 6567,4 VI[L 11.460 PTH 1.99 VHP

LNO4 A2'MTH LN_H TIME L-I TINE ]NJ LAT INJ LONG INJ RT AS_ ]NJ AZNTH INJ TIME

90.00 4 54 34 2403.84 -23.67 _3.84 94.80 106.02 5 34 38

90.00 19 36 37 4361.e9 5.24 Iei.03 91.79 62.13 20 51 19

100.00 6 21 20 2124.02 -24,59 32,95 94,49 107,55 6 36 44

100.00 20 54 32 4116.95 6.09 162.56 91.33 60.68 22 3 9

110.00 7 41 _2 1872.02 -27.04 12.85 93.32 111.76 8 13 4

II0.00 21 50 30 3941.71 8.31 J47,91 89,97 56.72 22 36 12

OIFFERI[NTIAL CORI_ECTJONS

TOE -.0593 TRA -,7527 TC3 .9529 BAU .3318

RO_ .3014 RRA .7532 RC3-2,3069 FAU ,05637

FOE .9806 FRA 1.9246 FC3-4.9261 8SP 8127

BOlE .3072 BRA 1.0_2 8C3 Z.4959 FSP -1319

128.A0 ECC .18147 INC 3.4771 Vl 29.375

328.47 RCA 105.10 APO 151.69 V2 35.238

297.4Z ZAC 56.04 ETC 259.19 CLP -37.52

NIO-C, OJRSE E_ECUTION ACCURACY'

SGT 1320.3 _ 2123.1 SG3 436.3

RRT -,9134 _ ._J_.8 RTF -.9139

S_ 2t313,0 R_3 -,1194 RJ3 ,9_33

S_1 2362,0 Sr_ 313.3 /HA 124.76

5.4510PA -65.27 RAP 226.36 ECC 1.1636

PO CST TIN INJ 2 LAT INJ 2 LONG

IB03.8 -21.24 46.00

3761.9 1.47 174.38

1524.0 -_1.96 25.14

3516.9 2.14 156.00

1272,0 -23.84 5.14

3341.7 3.87 141.63

ORBIT OETERNINAT|ON ACCURACY

ST 431.9 SR 700.6 $5 979.5

CRT -.7985 CR5 -.9913 CST .7133

L_ J246.4 NSA 288.2 SS4 9.3

ELI 790.1 EL.2 230.5 ALF 118.90

LAUNCH DATE 4UG 9 1970 IrL|_HT TINE 132.[]0 ARRIVAL DATE DEC 19 1970

HELI(_ENTRIC COqIC

RL 151.67 LAL .00

RP 107.53 LAP 1.87

RC 64.373 GL 36.43

PLAN_TO(ENTRIC CONIC

C3 11.135 VHL 3.337

LNCJ_ A_TH LNC,H TIME
90.00 4 1022

90.00 20 29 14

I00.00 3 40 48

100.00 21 41 40

110.00 7 9 11

110.00 22 29 46

DISTANCE 3§3.000

LOL 316.01 VL _.803 GAL .40 AZL 83.76 HC_ 133.78 _ 128.63 ECC .17910 IN(: 4.2396
LOP 109.83 VP 37,g0_ GAP -4,16 AZP 93,80 _AL 178.16 TAP 331,94 RCA 105,61APO 151,69

GP -51,10 ZAL 82,01 ZAP 61,67 ETS M,61ZN[ 123,83 ETE 293,47 7AC 50.96 ETC 258.24

OLA 16.24 RAL Z42,01RAO 6567.4 VI_L 11.31Z PTH 2.01 VHP 5,616 OPA -69.58 RAP _19.26

L-I TIME INJ LAT JNJ _ INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

2614,31 -26,84 68,41 99.18 99,39 4 33 37 2014.3 -23.27

4197.31 -.05 171.83 94.63 61.68 21 39 LP'Z 3597.3 -3.83

Z3Z2.69 -27.93 46.74 g_.96 101,03 6 19 31 1722.7 -26.14

3964,16 .94 134.14 94.08 _0.12 Z_ 47 44 3364.2 -3.04

2046.18 -30.84 24.96 98.17 105.32 7 43 17 1446.2 -28.41

_813,44 3,46 141.14 _P_,31 33.97 23 33 20 3_13,4 -1.03
OIFFERENTI4L CORRECTIONS

TOE -.0724 TRA -.7268 TC3 .7401 8AU .3582

ROE ,4843 RRA .9467 RC3-_,2899 FAU .05217

FOE 1.1590 FRA J._Y'_O FC3-4,0361 8SP 8618

80E .4897 8RA 1.1935 8C3 2.4065 FSP -1259

MIO-C, OL_SE £_ECUTION ACCURACY

,_T 1396.0 SGR 2427,6 _3 413.6

RRT -.gO"Z6 I_F .9931 RTF -.g023

SGB 2800.4 RZ3 -,0943 RJ3 .9906

,%1 2749.6 ,%2 530.7 TH_ 118.39

VJ 29.375

V2 35.243
CLP -40.93

ECC 1.1833

INJ 2 LONG

E0.10

J65.19

38.A1

IA7.62

16.61

134.93

OR_IT OETERNINATION ACCURAC_
ST 409.6 SR 975.5 SS 1088.5

CRT -,7563 CR5 -.9975 CST .7089
LSA 1492.2 MSA 278.4 5SA 7.3

ELJ 1026.9 EL2 254.5 ALF 108.81



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5, 1970

LAUNCH OATE AUG 9 I970 FLIGHT TIN[ 134.00 ARRIVAL CATE CEC 21 1970

HELI(XENTRIC CONIC

RL 151.67 LAL .00

EP 107.51 LAP 2.03

EC 66.441GL 42.15

PLANE TOC[NTEIC CONIC

C3 13.1Z9 VHL ]°6?3

LNCJ4 AZNTH LNCH TINE

90.00 3 12 51

90.OO 21 35 26

IOO.OO 4 49 38

I00.00 ?? 41 20

110.O0 6 30 4

110.OO ?3 17 23

DIFFERENTIAL CCRRECTION$
TO£ -.0737 TRA -.6980

ROE .7]58 RRA 1.1566

FOE 1.J171 FEA 1._61

802 .7395 8RA 1.3509

LOt. 316.01 VL

LOP 113,09 VP

GP -56.56 ZAL

0ISTAN£E 359,535

?6.835 GAL .36 AZL 84.80 t'_A 157.00 S,I,AA 178.86 ECC .17711 INC 5.1991 Vl 29.375

37.933 GAP -3.64 AZP 94.79 TAL 178.35 TAP 335.35 RCA 106.04 APO 151.68 V? 35.747

8_.00 7AP 66.80 ETS 34.45 7AE 119.15 ETE ?89.57 7AC 45.52 ETC 256.89 CLP -44.37

0kA 71.88 RAL 213.08 RAO 6567.5 VEL 11.598 PTH ?.03 VHP 5.929 DPA -73.74 RAP ?07.88 ECC 1.2161

L-I TINE INJ LAT INJ LONG INJ RT A,T_ INJ A_'IATH INJ TIME PO CST TIH INJ ? LAT INJ 2 LONG

2879.37 -78.32 87.63 105.07 89.91 4 0 50 ?279.4 -28.03 78.97

4001.110 -6.39 160._ 99.42 67.34 ZZ 42 8 3401.8 -9.97 154.11

Z567.18 -19.84 64.64 105.05 91.84 5 37 ?6 1967.3 -29.77 55.88

3789.17 -4.96 144.52 98.69 60.49 ?3 44 ?9 3189.1 -8.87 137.90
2253.07 -33.59 40.44 IO4.72 96.76 7 7 37 1653.1 -32.79 31.45

3676.10 -1.79 133.97 96.70 55,86 ?A 18 39 3076.1 -6.75 177.73
NI0-COURSIE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TC3 .4769 6AU .3769 SGT 1244.2 $GR _746.0 SG3 379.3 ST 379.6 SR 1_O6.0 SS 1176.3

RC3-2,0937 FAU .O4489 RRT -.8794 RRF .9966 RTF -.8802 CRT -.7077 CRS -.9993 CST .6814

FC3-2.9_2 6SP 8949 _ 3014.7 R_3 -.0683 RI3 .9943 LSA 1777.1HSA ?68.6 SSA 5,7

BC3 2.1473 FSP -1126 561 Z964.4 SGZ 548.7 THA 112.54 ELI 1333.9 EL? ?59.8 ALF 101.96

LAUNCH OATE AUG 9 1970 FLIGHT TIN? 1_6.00 ARRIVAL CATE DEC 23 1970

HELIOCENTRIC CONIC OISTANCE 366.0_

RL 151.67 LAL .O0 LQ. 316.O1 VL 215.863 GAL .32 A_- 83.55 HO_ 160.21 ,94A 129.04 ECC .17543 INC 6.4518 V| ?9.375

RP 107.50 LAP 2.18 LOP 116.33 VP 37,986 GAP -3,14 AIPP 96.07 TAL 178.48 TAP 338.69 RCA 106.40 APO 151.68 V? 35.751

RC 68.339 GL 48.02 GP -62,36 7AL 63.96 ?AP 71.80 ETS 31.77 ?AE 113,93 ETE 285.75 7AC 39.77 ETC ?54.95 CLP -47.68

PLANETOCENTRIC CONIC

C3 /6.48? VI.R. 4.O_ 0LA 27.64 RAL 244._7 RAO 6567.7 VEL 11.742 PTH 2.07 VHP 6.454 OPA -77.16 RAP 189.05 ECC 1.7713
LNCH AA'NTH LNCH T[NE L-I TINE INJ I_T |NJ LCNG INJ RT A$C INJ AA_ATH INJ TIN? PC' CST'TIH INJ Z LAT INJ 2 LONG

90.130 I 25 37 3314.37 -24.31 118.64 111.03 75.01 2 20 52 _'714.4 -76.13 110.45

90.00 23 33 0 _.21 -16.24 141.41 IO8.03 66.48 24 34 8 3068.2 -19.78 134.06

IOO.130 3 29 48 2914.06 -27.85 90.11 111,95 78.67 4 18 22 Z314.1 -79.13 81.54

1120.OO 0 15 215 3543.74 -12.96 130.67 IO6.42 62.82 I 14 30 2943.7 -16.50 173.67

110.(30 5 38 39 2510,85 -33.85 60,90 112.96 84.94 6 20 ?9 1910.8 -34.18 51.77

110.00 0 23 5 3519.72 -7.72 125.75 103.31 56.60 I 21 45 2919.7 -12.06 119.34

0IFFERENTIAL CCR/_CTICNS NIO-COdR$E EXECUTICN ACCURACY ORBIT 0ETERNINATION ACCUEACY

TOE -.0788 TRA -.6455 TC3 .2726 BAU ,3_ SGT 1052.6 _ _1063.5 5G3 328.1 ST 311.2 ,52 1636.8 SS 1199.9

ROE 1_056_ RRA 1.4124 RC3-1.7852 FAU .0_H_3 RRT -.8357 I_ .9976 RTF -.8369 CRT -.5287 CRS -.9998 CST .5124

FOE 1.4001 FRA 1.7810 FC3-1.9341 88P 9750 Sr_ 3239.2 223 -.0455 213 .9966 LSA 2036.1 HSA 765.1 SSA 4.3

8OE 1.0567 BRA 1.5529 8C3 1.8059 FSP -995 8G1 3191.4 SG2 554.9 THA 106.54 ELI 1645.3 EL? 767.9 ALF 95.89

LAUNCH DATE AUG 9 1970

HELI_XTENTEIC CONIC

RL 151.67 LAL .00

RP 107.49 LAP ?.3?

RC 70.666 GL 53.81

PLANETOC[NTRIC CONIC

C3 2?.39? VHL 4.732

LNK_4 A_MTH LNCH TIN?

71.71 27 14 17

108.79 2 56 17

71.71 ?2 14 17

108.79 ? 56 17

110.00 4 5 44

110.OO 2 7 57

FLIGHT TIN[ 138.00 ARRIVAL DATE

0ISTANCE 372.506

LCX. 316.01 VL 26.885 GAL .31 AZL 81.83 H(A 163.42 SMA 129.19 £CC .17405 INC 8.1671 vJ 29.375

LOP 119.58 VP 37.974 GAP -2.65 AZP 97.83 TAL 178.55 TAP 341.96 RCA 106.71 APO 151.68 V? 35.254

GP -68.45 ZAL 84.92 ZAP 76.48 [TS 28.58 FA[ 108.24 IT[ _82.06 ZAC 33.78 £TC 757.10 CLP -50.47

0LA 33.29 RAL ?45.87 RA0 6567.9 V[L 11.990 PTH 2.14 VHP 7.298 0PA -78.74 RAP 160.53 [CC 1.3685

L-I TIN[ INJ LAT INJ LONG INJ RT A,_g_ INJ AZI4TH INJ TIN[ PO CST TIN INJ ? LAT INJ ? LONG

4007.25 -22.10 159.40 117.70 64.44 23 21 A 3401.3 -75.35 161.83

3119.86 -22.09 103.39 117.69 64.4_ 3 48 17 7519.9 -?5.34 95.8?

4007.25 -LPZ.10 169.40 117.70 64.44 23 21 4 3407.3 -75.35 161.83

3119.86 -22.09 103.39 117.69 64.43 3 48 17 7519.9 -?5.34 95.8_

2906.90 -27.60 89.48 120.31 68.98 4 54 11 2_06.9 -_0.?0 81.26

3268.21 -16.79 111._2 114.72 59.78 3 2 25 2668.2 -20.68 104.95

DEC 25 1970

DIFFERENTIAL CORRI_CTION$ MIO-COt_E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .0733 TRA -.5709 TC3 .109_ 8AU .4074 SGT 838.1 _ 3_61.5 5G3 267.2 ST 263.5 SR 1956.4 55 1177.0

ROE 1.4889 RRA 1.7487 EC3-I.3f165 FAU .02760 RRT -.733! I_F .9982 R_ -.7362 CRT -.0550 CR$-1.0000 CST .0483

FOE 1.4185 FRA 1.6333 FC3-1.0670 BSP 10534 ._ 3464.4 R_] -.024| R13 .9979 LSA 2280.6 NSA 263.2 SSA 3.3

_OE 1.4907 BRA 1.8376 8C3 1.3609 FSP -827 ,_1 _418.8 SG2 5_.5 THA 100.65 ELI 1956.5 EL? 263.1 ALF 90.4]

LAUNCH 0ATE AUG 9 1970 FLIGHT T|NE 140.00 ARRIVAL _ATE

H_LIC_ENTRIC CONIC 01STANCE 378.931

RL Jill .67 kAk .(30 LCL 316.01 VL _.903 GAL .31 AA'L 79.33 PICA 166.60 5fAA 129.52 ECC .17293 INC10.6733 Vl ?9.375

RP 107.48 LAP 2.46 LCP ILP'4.B3 VP 37.989 GAP -2.18 AZP 100.39 TAL 178.53 TAP 345.13 RCA 106.95 APO 151.68 V? 35.?56

EC 72.818 6L 59.23 GP -74.8fl ZAL 83._fl ZAP 80.64 ETS 24._ Z_ 102.00 ETE 278.61ZAC 27.57 ETC 247.70 CLP -51.fl?

PLANETCX_ENTR|C CC_IC

C3 33.628 VHL 5.799 OLA _.56 'R_L 247.46 RAO 65_.3 VEL 12.450 PTH 2.25 VHP 8.666 OPA -77.41 RAP 129.67

LNO4 _/'NTH LNCJ4 TINE L-I TIN? INJ tat |NJ _ INJ RT A_ INJ A2NTH INJ TII_

6_.63 21 30 19 42_.81 . -_1.70 189.20 127._3 57.31 22 41 18

117.35 3 52 _ 30?0.49 -21.89 _._ 127.52 57.30 4 44 7

62.65 21 30 19 42_.61 -21.70 189._ 1_7.53 57.31 22 41 18

117.35 3 _2 56 _1070.49 -21.t_ _9.L_2 1_7._2 57.30 4 44 7

62.65 21 30 19 4258.61 -21.70 189._O 127,53 57.31 2_ 41 18

117.35 3 52 5t5 3070.49 -21.¢H_ _3.2"_ 127._ 57.30 4 44 7

OIFFERENTIAL CORgECTIOI_ NIO-C(X_ E_ECUTION ACCURACY

TOE .2808 TRA -o45_0 TC3 .0084 BMJ .3886 S_T 641.9 S6R 361fl.6 SG3 204.2

2.o9_e m_A 2._182 RC3 -.8_ rAu .01782 _T -.4S45 mr .99_ RTr -.4623

FOE 1.3796 FRA 1.46430 FC3 -.4_89 BSP 1121_ _ 3_Z.0 1_3 -.0035 RI3 .9986

80E 2.11_ _A 2.2850 BC3 .8644 FSP -639 $61 _37.7 ,%Z 569.9 THA 94.72

CFC 27 1970

£CC 1.5534

PO CST TIM INJ 2 LAT INJ ? LONG
3658,6 -25.85 182.11

2470.9 -25.84 92.16

_658.6 -25.85 187.14

2470.5 -_5.84 97.16

3658.6 -25.85 187.14

2470.5 -25.84 92.16

ORBIT OETERNINATION ACCURACY

ST 327.3 SR 2234.3 SS 1107.5

CRT .5856 CR$-1.0000 CST -.5841

LSA 2498.9 NSA 264.6 $$A ?.6

ILl 2242.6 EL? 264.3 ALF 85.03

921



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE AUG 9 1970 FLIGHT TIE 142.00 ARRIVAL DATE DEC 29 1970

HELIO(ENTRIC CONIC DISTANCE 3HS.ZH9

RL 151.67 LAL .00 LOt. _16.01 VL 26.917 GAL .33 AZL 75.31 HCA 169.74 SHA 129.41 ECC .17207 INC14.6926 Vl 29.375

RP 107.4_ LAP Z.59 LOP 126.08 VP 3H.O01 GAP ol.73 AZP 104.47 TAL 178.42 TAP 348.16 RCA 107.14 APO 1S1.68 V2 35.258

RC 74.992 6L 63.76 GP -H1.67 ZAL 86.77 ZAP 84.I3 ETS ZI.74 ZAE 94.98 ETE 216.04 ZAC ZI.I_ ETC 240.36 CLP -45.10

PLANE TO(ENTRIC CONIC

C3 57.932 VHL 7.611CLA 4Z.99 RAL 24H.85 RAC 6569.1 VEL 13.39(] PTH Z.45 VHP 11.009 OP4 -73.39 RAP 106.17 ECC 1.9534

LNCH AZMTH LNCH TIME L-I TIME JNJ LAT JNJ LONG INJ RT A,_C INJ AZNTH ZNJ TIME PC) CST TIN INJ Z LAT INJ Z LO_WG

56.20 21 7 8 4475.15 -IH.10 204.92 138.34 50.32 22 21 43 3H75.1 -23.09 198.65
123.80 4 27 12 3126.55 -IH.08 101.20 138.32 50.31 5 19 19 2526.6 -23.07 94.94

56.20 21 7 8 4475.15 -18.10 204,92 138,34 50.32 22 21 43 ]875.1 -23.09 198.65
123.80 4 27 12 3126.55 -18.08 101.20 138.32 50.51 § 19 19 2526.6 -23.07 94.94

56.20 21 7 8 4475.15 -18.10 204.92 138.34 50.32 22 21 43 3875.1 -23.09 19H.65

123.H0 4 27 12 3126.55 -|H.08 I0].20 138.]2 50.31 5 19 19 2526.6 -23,07 94.94

DIFFERENTIAL CCRREETIONS MIC-COURE E_ECUTION ACCURACY ORBIT CETERHINA TION ACCURACY
TOE .7308 TRA -.2439 TC3 -,0220 6AU ,3048 ,_aT _05,6 ,SGR _27,0 SATe3 146.4 ST 5_5.2 5R 2433.4 SS 1019.8

RCE Z.99H1 RRA Z,9466 RC3 -.3929 FAU .00819 RRT .2160 RRF .99H9 RTF ,2048 CRT .H682 CRS-I.0000 CST -.8645

FOE 1.3169 FRA 1.3L_3 FC3 -.1225 B,SP 1H_03 .5_6 3874.6 RZ3 .0166 RI3 .9988 LSA 2682.5 MSA 271 .6 SSA 2.1

BCE 3.0859 BRA 2.9566 BE3 .3936 FSP -463 5_| 3829.3 ,_2 590.9 THA 87.99 EL1 2481 .3 EL2 270.2 ALF 78.66

LAUNCH CATE ALR, 9 1970 FLIGHT TIME 144.00 ARRIVAL CA TE CEC 31 1970

HELIOCENTRIC CCNIC

RL 151,67 LAL ,00
RP 107.48 LAP 2,7J

RC 77.1H6 GL 66,Z9

PLANETCCENTRIC CONIC

C3 122.775 VHL JI.OSO

LNCH AZMTH LNCH TIME

52.66 20 54 52

127.34 4 42 27

52.66 20 54 §Z

127.34 4 42 27

52.66 20 54 52
127,34 4 42 27

01STANCE 591.522

LCL 316.01 VL 26.928 GAL ._ AZL 67.87 H(A 172.79 5HA

LOP 1_9.32 VP 38.(X_9 GAP -1.32 AZP I11.98 TAL 178.16 TAP

GP -86.20 ZAL 87.65 ZAP 86.79 Et5 89.24 ZAE H6.36 ETE

129.48 ECC .17147 INC22.1341 Vl 29.375

350.95 RCA 107.28 APO 151.69 v2 35.259

344.56 ZAC 14.63 ETC 292.67 CLP 32.39

0LA 45.58 RAL 249.22 RAO 6570.3 VEL 15.624 PTH 2.78 VHP 15.504 OPA -66.9_
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A;_ATH INJ TIME PO CST TIM

4679,73 -II.ll 216,95 J48,15 45,50 22 12 52 4079.7

325_.60 -11,09 106.64 148.13 45.50 5 36 45 2658.6

4679.73 -lI.ll 216.95 148.15 45.50 22 12 52 4079.7

3258.60 -lJ.09 106.64 148.13 45.50 5 36 4_ 2658.6

4679,73 -11.11 216.95 I48.15 45,50 22 12 52 4079.7

3258._3 -11.09 106.64 148.13 45.50 § 36 45 2658.6
OIFFERENTIAL CORRECTIONS

TOE Z.I_7 TRA 3.6530 TC3 .011) 8AU .0304

ROE-4.3091 RRA-2.1957 RC3 -.0147 FAU-.00205

F0E 1.3192 FRA 1,2704 FC3 .0145 _SP 12303

60E 4.8340 6RA 4.2449 9C3 .0185 F._ ° -322

MIO-C_E EXECUTION ACCURACY

,%T 2913.5 S(,R 2796.3 SG3 100.3

RRT -.8566 RRF -.9513 RTF .9737

,5(,8 4010.7 R"Z3 -.0252 R13 -.9995

_! 3864.7 5_2 1072.1 THA 136.85

RAP 89.20 ECC 3.0206

INJ 2 LAT INJ 2 LONG

-16.65 211.42

-16.63 101.11

-16.65 211.42

-16.63 101.11

-16.65 211.42

-16.63 101.11

OR61T DETERMINATION ACCURACY

ST 1389.8 SR 2280.7 SS 988.5

CRT -.9199 CR5 .984§ CST -.9745

LSA 2807.6 MSA 477,4 SSA .8

EL1 2628.6 EL2 472.8 ALF 120.36

LAUNCH DATE AUG 9 1970 FLIGHT TIME 146.00 ARRIVAL DATE JAN 2 1971

HELIOCENTRIC CONIC

RL 151.67 L4L .00 LL"X_ 316.01 VL

RP 107.48 LAP 2.82 LC_ 132.57 VP

RC 79.396 GL 63.34 CP -74.98 ZAL

PLANE TOCENTRIC CONIC

C3 366,992 VHL 19.157

LNCH AZMTH LNCH TIME

55.93 20 56 18

124.07 4 18 33

55.93 20 56 18

124.07 4 18 33
55.93 20 56 18

124.07 4 18 33

DIFFERENTIAL CORRECTIONS

T02-2.6488 TRA -.1628 TC3 -.O553 6AU 1.0716

ROE-8.1794 RRA-7.2_45 RE3 -.2113 FAU-.02088

FOE 1.6403 FRA 1.5535 FC3 .0493 6SP 11_3

BOE 8.5976 6RA 7.L:_363 BC3 .2184 FSP -223

DISTANCE )97.414

26,93S GAL .51 AZL 50.53 HCA 175.$6 SMA

38.014 GAP -I.01 AZP 129.38 TAL 177,5§ TAP

88.46 ZAP 88.51ET5 186.06 ZAE 73.I_ ETE

129.53 ECC .1711) INC39.4664 Vl 29.375

353.11 RCA 107.36 APO 151.70 V2 )5.259

H2.ZI ZAC 12.96 ETC 336.31 CLP 84.26

CLA 43.18 RAL 246.41RAC 6572.0 VEL 22.097 PTH 3.24 VHP 25,95H CPA -55.72 RAP 74.41 ECC 7.039H

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4810.40 -3.06 221.04 153.15 46.9I 22 16 29 4210.4 -8,50 215.56

3455.99 -5.05 116.81 153.14 46.91 5 16 9 2856,0 -8.49 111,33

4810.40 -3.06 221.04 153.15 46.91 22 16 29 4210.4 -8.$0 215.56

3455.99 -3.05 116.81 153.14 46,91 5 16 9 2856,0 -8.49 111.33

4810.40 -3.06 221.04 153.15 46.91 22 16 29 4210.4 -8.50 215.56

3455.99 -3.05 I16.H1 153.14 46.91 5 16 9 2856.0 -8.49 111.33
MID-COURSE EXECUTION ACCURACY L'W61T DETERMINATION ACCURACY

,S_T 822.8 SGR 3920.6 SG3 71.4 ST 792.5 SR 2602.1 SS 1180,9

RRT .7151RRF -.9992 RTF -.6933 CRT .9485 CRS .9997 CST .9407

SG6 4006.0 R23 -.0523 R13 -.9982 LSA 2955.1 MSA 247,1 SSA 1.5

S(,I 3965.5 S(,2 568.6 THA _1 ,28 ELI 2709.4 EL2 241 .1 ALF 73.76

LAUNCH 0ATE AUG 9 1970 FLIGHT TIME 148.(_1 ARRIVAL DATE JAN 4 1971

HELIOCENTRIC CONIC

RL 151.67 LAL .00

RP 107.48 LAP 2.92

RE 81.621 GL 44.12
PLANE TOCENTRIC CONIC

C31491.491 VHL 38.620

LNCH AZMTH LN_H TIME

90.00 1 57 15

_l.O0 22 6 55

100.00 3 42 45
100,00 23 3 47

110.00 5 35 59

110.00 23 27 2

01STANCE 401.873

LC¢ 516.01 VL 26.938 GAL .90 AZL 3.53 HCA 177.07 5MA

LOP 135.83 VP 38.016 GAP -1.07 AZP 176.47 TAL 175.63 TAP

GP -48.11 ZAL 88.96 ZAP 89.18 ETS IB3.56 ZAE 46.64 ETE

129.56 ECC ,17139 INC86.4736 Vl 29.375

352.70 RCA 107.35 APO 151.76 V2 35.258

77.19 ZAC 34.26 ETC 291.42 CLP 88.78

DLA 25.36 RAL 237.51 RA0 6573.2 VEL 40.159 PTH 3.56 VHP 51.029 CPA -_0.67

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_:_,ITH INJ TIME PO CST TIM

3846.04 -11.13 151.97 154.51 63.79 3 I 21 3246.0

4594.36 12.41 194.35 143.18 64,34 23 23 10 3994.4

3505.91 -14.I_ 128.47 156.03 63.38 4 41 11 2905.9

4409.72 15.41 179.29 141.68 64.07 24 17 16 3809.7

3151.64 -20.65 105.08 159.55 62.14 6 28 31 2551.6
4336.76 21.99 170.32 138.24 63.15 24 39 19 3736.8

OlFFERENTIAL CORRECTIONS

T02-5.9535 TRA-I.1885 TC3 -.1006 6AU 5.0258

RD-10.5115 RR-11.7605 RC3 -.2311 FAU-.09Z>01

FOE 2,3243 FRA 2.7446 FC3 .0534 BSP 9937

60E12.0804 8RAII,SL:_]3 6C3 .2520 FSP -192

MID-COURSE EXECUTION ACCURACY

SGT 1102.6 SGR 3067.1 SG3 _].6

RRT .8616 RR'; -.9998 RTF -.8524

SG6 3281.5 Rv'd3 -,0794 RI3 -.9968

S(,I 3231 .I SG2 572.7 THA 70.79

RAP 59.89 ECC25.5462

INJ 2 LAT INJ 2 LONG

-14.56 144.98

8.85 187.48

-17.58 121.39

11.80 172.37

-24.21 97.7_

18.21 163.23

CR61T DETERMINATION ACCURACY

ST 885.5 SR 1664.4 SS 1633.9
CRT .9584 CRS .9998 CST .9531

LSA 2482.7 MSA 245.3 SSA I.!

ELI 1871,9 EL2 224.7 ALF 62.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH GATE AUG 9 1970 FLIGHT TIHE I_0.00 ARRIVAL GATE JAN _ |97|

HELICK]ENTRIC CON|C

RL 151.67 LAL .00

RP 107.48 LAP 3.02

RC 85.86I GL -61.69

PLANE IOCENTRIC CONIC

C} 460.45) VHL 21.458

LNCH ATMTH LNCH T;I,_

21.26 Z 55 27
158.7A I} 10 9

EI.Z6 2 }5 27

158.74 l} 10 9

21.26 2 35 27

158.74 1] 10 9

CIFFERENTIAL CC_I_[CTIGNS

TCE 5.3877 IRA ].6031 TC} -.I155 BAU 1.5952

R0-11.6856 RRA-I.9466 RC} .2320 FAU-.02608

702-2.8022 FRA -.4765 _C} .0490 BSP 12825
8C212.8678 6RA 2.5218 6C3 .2591FSP -235

CISTANCE 412.723

LCH 516.0! VL 26.939 GAL .15 AZL 134.53 HCA 184.30 SMA ]29.56 ECC .17065

LOP 139.08 VP 58.015 GAP .54 AZP 4_.55 TAL 179.39 TAP }.69 RCA 107.45

GP 74.01 ?AL 89.11 ZAP 90.69 ET5 187.79 ?AE 76.99 ETE 287.64 ?AC 152.92

INC44.5305 Vl 29.375

APO 151.67 V2 35.256

ETC 298.7] CLP 92.50

CLA -71.39 RAL 175.06 RAO 6572.5 VEL 24.J19 PTH 3.31 VHP 26.913 CPA 72.70 RAP 319.50 £CC 8.5779

L-I TIHE IN| LAT |NJ LONG IN| RT AS_ IN| A_4TH IN| TINE PO CST TIM IN| 2 LAT IN| 2 LONG

2391,67 ?.83 78.05 84.09 161.56 3 15 19 1791.7 10.41 75.88

629.92 2.84 286.52 84.11 J61.36 13 20 }9 29.9 10.42 284.15

2391,67 2.8} 78.05 84.09 161.36 5 15 19 1791.7 10.41 75.88

629.92 2.84 286.52 84.11 161._ 15 _ 59 29.9 10.42 284.15
2391.67 2.8} 78.05 84.09 161.36 } 15 19 1791.7 10.41 75.88

629.92 2.84 286.}2 84.11 161._6 I} _ 39 29.9 10.42 284.15
MIC-COUR,_ [X[CUTION ACCURACY CReIT CETER_tINATZON ACCURACY

SGT 2028.5 SGR 3657.8 ._,3 75.5 ST 1495.9 SR }|58.4 SS 1762.0

RRT -.9659 _ .9_194 RI"F -.9681 CRT -.993J CRS-I.0000 CST .99}5

4182.5 t1_5 -.049_ RI} .9983 LSA 3909.7 MSA 160.9 SSA 1.8

SG! 4156.9 _ 461.8 THA !18.56 ELI 3490.2 £L2 158.3 ALF 115.?2

LAUNCH GATE AUG 9 1970 FLIGHT TIE 152.00 ARRIVAL GATE JAN 8 1971

I,ELIOCENTRIC CONIC OI$TAK[ 418.517

RL 151.67 LAL .O0 LO(. 316.01 VL 26.957 GAL .50 AZL II6.|9@K,A 187.O4 ,_A 129.55 [CO .17084 1NC26.1894 VI 29.375

RP 107.49 LAP }.!O LOP 142.55 VP _1.01| GAP .82 ATP 63.98 TAL 178.57 TAP 5.61 RCA 107.42 APO 15] .68 V2 35.254

RE 86.111 GL -66.}0 GP 86.89 7AL 68.17 ZAP 91.79 ETS 196.49 _E 90.17 ETE 296.78 lAG 164.01 ETC 327,24 CLP 125.11

PLANE TOC6NTRI C CONIC

C3 168.570 VHL 12.905 OLA -74.49 RAL 162.72 RAO 651_).8 VEL 17.026 PTH _.95 VHP 15.865 CPA 68,61 RAP 279.45 ECC 3.7742
LNC_ AfNTM LNCH TIN[ L-I TIN[ |NJ LAT [NJ LONG |NJ RT A,_ INJ A?MTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

17.69 ! 38 49 ZZTZ.SZ 11.25 78._ 69.54 164.18 2 16 41 167_.3 18.92 76.32

16Z.}1 12 28 _ _782.62 11.24 ZE).74 _,57 164.18 14 4 4} 5182.6 18.92 258.86
17.69 I )8 49 Z27Z.52 |1.25 78._ 69.54 1(>4.18 Z 16 41 167Z.3 18.92 76.}Z

162.31 IZ 28 20 5782.62 1|.Z4 260.74 69,57 164.18 14 4 45 5182.6 18.9Z 258.86

17.69 I 11149 2272.52 11,23 78._D 69.54 |M.18 Z 16 41 1672.3 J8.92 76.32

162.31 12 28 _) 5f82.62 11.24 200.74 _.57 164.|8 14 4 43 5182.6 18.92 258.86

01FFERIENTIAL CORRECT|ONS MI0-COURSE [XECOTION JCCURACY ORBIT OETERMINATION ACCURACY

TOE 5.J470 TRA J.}gOl TC} -.0496 6AU .Z_5 S_T 52_0.5 _ _0_._ _5 107.5 ST 2373.3 5R 2508.2 55 1328.7

R_[-5,04_7 RRA-|,_355 RC_ ,0845 FAU-.O0_49 RIRT -._5 _" ._6 _TI r -.9970 CRT -.9997 CRS -.9999 CST .9992

FOE-Z.1258 FRA -.4931 FC5 .0|28 B,_° 15954 _ 44Lm_.5 R_5 -.0283 RI5 .9982 LSA 5566.9 MSA 54.4 55A 2.4

BOE 7.E062 6RA 1.8597 BC3 .0978 FSP -342 S_J 44_4.4 S,_2 |_,_ THA 156.88 EL1 }310.4 6L_ 43.2 ALF 135.80

LAUNCH 0ATE AUG 9 1970 FLIGHT TINE 154.00 ARRIVAL GATE JAN I0 1971

HELIOCENTRIC CONIC

RL 151.67 LAL .00

RP 107.50 LAP }.17

RC H8.372 GL -65.66

PL4N[TOCENTRIC CONIC

C} 87.400 VHL 9.}49

LNCH ATMTH LNCH TIN_

16.86 I 51 27

163.14 12 44 19

16.86 1 51 27

163.14 12 44 19

16.86 1 51 27

163.14 12 44 19

CISTANCE 4_4.63}

LOL 316.01 VL 26.932 GAL .4! ARL 10_.44 HCA 19(3.08 SMA

LOP 145.5_ VP 38.005 GAP 1.18 ATP 71.83 TAL 178.00 TAP

GP 83.26 7AL 87.12 ZAP 95.71ETS 6.83 ZA£ 98.t7 E?E

129.52 ECC .17119 INC18.4374 VJ 29.}75

8.08 RCA 107.34 APO 151.69 V2 35.251

104.53 lAG 167.71 ETC 163.91 CLP-123.48

GLA -75.2! RAL 166.30 RAG 6569.7 t/EL 14.448 PTN E.62 VHP

L-I TINE IN| LAT IN| LONG IN| RT ASC IN| AFNTH IN| TINE

2143.97 19.80 76.86 70.85 164._ Z 27 11

5651.05 19.81 258.57 70.86 164.25 14 18 L'E)

Z143.97 19.80 76.86 70.83 164.25 2 27 11

$651.05 19.81 258.57 70.86 164.75 14 18 30

2143.97 19.80 76.86 70.85 164.25 2 27 11
5651.05 19.81 258.57 70,86 164.25 14 18 3(]

CIFFERENT|AL CORRECTIONS

TCE .4395 TRA -.5472 TC5 -.0887 8AU

ROE 5.54}4 RRA 1.0970

F02-Z.3586 FRA -.4497

BOE 5.5608 6RA 1.2259

LAUNCH OATE &U_ 9 1970

NI0-COURS_E_CUTION ACCURACY

,1926 5_T 1351.1 S_R 4306.1 _w;5 156.7

RC3 .1589 FAU .01009 _T -.4446,R_W -o9989 RTF ,4324

FC5 -.0999 BSP 1416_ _W_ 4513.1R'Z_ .0_46 RI} -.9975

8C5 .|648 FSP -497 ,_1 4551.$ ,%2 1197.7 THA 98.60

FLIGqT Tlg[ 1545._]0

OIST_NC( 450.835

LOL 516.01VL 218.9_5 G_L .52 AZ_. 104.;_@tl_ |95.ZZ _4A

LOP |48.8_ VP }7,_97 GAP 1.56 A2_° 76._7 TAL |7T.48 TAP

GP 76.60 ?AL _5.98 7AP g_.55 ETS I_.62 Z_I[ t04.J9 ETE

11.164 GPA 6}.07 RAP 263,48 ECC 2.4}84

PO CST TIM IN| 2 LAT ZNJ 2 LONG

1544.0 27.48 74.84

5051.0 27.49 256.55

1544.0 27.48 74.84

5051.0 27.49 256.55

1544.0 27.48 74.84

5051.0 27.49 256.55

ORBIT OETERMINATION ACCURACY

ST 477.4 SR }488.0 SS 142_.9

CRT °3627 CRS |.0000 CST .3701
LSA 3773.4 MSA 444,} SSA 2.2

ELI 3492.4 EL_ 444.} ALF 87.11

ARRIVAL CATE JAN 12 1971

t'_LIC_ENTR|C CONIC

RL 151.67 LAL ,(]0

RP 107.51 LAP }o24

RC 90.641GL -6_.45
PLANE TC(ENTRIC CONIC

C} _5.239 VHL 7.432

LNCH A_MTH LNCH T|ME
16.99 2 28 54

163.01 13 21 15

16.99 _ Z8 _4

163,01 13 21 15

16.99 2 _8 _4

163.01 15 21 15

129.47 ECC .17171

10.70 RCA 107.24

I12.95 ZAC 166.61

OLA -7fl.10 RAL 175.62 R_0 6569.0 VEL 15.L=1_9 P'rH 2.45 _W_P 8.720 OPA 57.99
L-| TINE IN| LAT INJ LONG |NJ_T A._ INJ A_MTH |NJ TINE PO CST TIM

2035.37 _6.87 74.96 )"/',_6 |6_.Z_1 5 _ 49 1435.4

5542.94 26.88 Z$6.79 77,88 46_._4 14 55 _ 4942.9

_55.57 26.87 74.96 77.86 |65.24 5 2 49 1455.4

5542.94 L_.&q L_1_.79 77.88 163._ 14 53 }8 4942.9

Z055.57 _.87 74.g_ 77,86 |65.24 5 2 49 1435.4

_542.94 _6.88 256.79 77_8 _3.24 |4 55 58 4942.9

OIFFERENT|AL CORRECTIONS

TOE-1.4621 rRA -._3_ TC5 -.5069 BAU .1616

ROE 4.7230 _A .5946 RE5 .3816 FAU .02122

F02-2.897_ FRA -.3740 FC] -.5326 BSP 14}59

802 4.9441 _RA .C_305 BC5 .4897 FSP -698

INC14.2936 VI Z9.375

APO 151.70 VZ 35.247

ETC 199.87 CLP-I18.49

MI0oCOU_ [_CUT|ON _((URACY

Sr_ 456_.2 RZ5 .067_ Ri_ -.996}

,_I 4474.9 SG2 L_8(-l.1 TNA 11A.35

RAP 254,27 ECC 1.9091

IN| 2 LAT IN| 2 LONG

34.50 72.58

34.51 254.42

}A. 50 72.58
54.5J 254.42

34.50 T2.58

}4.51 254.42

ORBIT 0ETERMINATION ACCURACY

ST 1225.9 SR 3680.1 SS 1702.1

CRT -.9668 CRS 1.0000 CST -.967H

LSA 4225.} MSA 299.8 SSA 2.9

ELI }867.4 EL2 297,9 ALF 107.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 5. 1970_

LAUNCH CATE AUG 9 1970

HEL IC(ENTRIC CONIC

RL 151 .67 LAL .D0

RP 107.53 LAP 3.29

RC 92.917 6L -60.66

PLAN[ TCJ(ENTRI C CONIC

C3 39.380 VHL 6.275

LNCH A?HTH LNCH Tl14_
17.88 3 12 56

162.12 14 1 39

17.8H 3 12 56

162.12 14 I 39

17.88 3 12 56

162.12 14 I 39

FLIGHT TINE 158.00 ARRIVAL CATE JAN 14 1971

CISTANCE 437.06?

LCA. 316.01 VL 26.916 GAL .63 AZL 101.73 H(A 196.40 ,_A 129.41 ECC .17239 INC11.7265 Vl 29.375

LOP 152.08 VP 37.986 GAP 1.95 AZP 78.74 TAL 176.95 TAP 13.35 RCA 107.10 APO 151.71 V2 35.243

GP 70.60 7AL 84.76 ZAP 99.56 ETS 20.32 2AE 109.11ETE 118.16 ZAC 163.06 ETC 220.32 CLP-119.98

CLA -74.32 RAL 186.21 RAC 6568.5 VKL 12.679 PTH 2.30 VHP 7.281 CP4 53.22 RAP 247.75 ECC 1.6481

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A_'I4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1948.90 32.24 72.42 86.00 161.37 3 45 25 1348.9 39.78 69.52

5459.97 32.25 255.14 86.02 161.37 15 32 39 4860.0 39.79 252.24

1948.90 32.24 72.42 86,00 161.37 3 45 25 1348.9 39.78 69.52

5459.97 32.25 255.14 86.02 161.37 15 32 39 4860.0 39.79 252.24

1948.90 32.24 72.42 86.00 161.37 3 45 25 1348.9 39.78 69.52

5459.97 32.25 255.14 86.02 161.37 15 32 39 4860.0 39.79 252.24

CIFFERENTIAL COQRECTICINS NIC-CCURSWE EXECUTION ACCURACY

TOE-2.O738 TRA -.4095 TC3 -.5956 8AU .4_36 S_T 2461.4 S6R _7S.8 S_3 291.8

R(?,E 4.0159RRA .2933 RC3 .6146 FAU .0)223 RRT -.9319 _ -.9978 RTF .93_(3
FCE-3.4420 FRA -.2547 FC3 -.7085 85P 14473 566 4591.3 R23 .0783 R13 -.9951

6CE 4.5198 BRA .50378C3 .8559 FSP -923 SGI 4527.3 ,_2 764.1 THA 121.62

LAUNCH CA TE AUG 9 1970 FLIGHT TINE 160.00

HELIC_ENTRIC CONIC 0ISTANCE 44_.290
RL 151 .67 LAL .00 LOL 316.01 VL 26.905 GAL .76 AZL 99.98 HEA 199.60 5HA 129.33 gEE .17322

RP 107.54 LAP 3.33 LOP 1 55.33 VP 17.974 GAP 2.34 AZP 80.59 TAL 176.39 TAP 15.98 RCA 106.93

RE 95.197 GL -57.7U GP 65.04 2AL _3.43 ZAP 103.19 ETS Z3.89 ?AE 113.23 ETE 122.90 ZAC 158.69

PLANE TOCENTRIC CONIC

C3 30.408 VHL 5.514 DLA -73.04 RAL 196.14 RA0 65_._ VEL 12.320 PTH _.22 VHP 6.372 CPA 48.64

LNO"/ AZHTH LNCH TINE L-| TINE ZNJ LAT |NJ LONG INJ RT 45_ ;NJ AZMTH INJ TIM_ PO CST TIH

19.36 3 55 34 18_0.55 36.16 69.26 93.24 158.81 4 26 54 1280.6
160.64 14 _9 14 5397.89 36.17 253.48 93.26 158.81 16 8 11 4797.9

19.36 3 55 34 1880.55 ]6.16 69.26 95.24 158.61 4 26 54 1280.6

160.64 14 38 14 5397.89 36.17 253.48 93.26 158.81 16 8 lI 4797.9

19.36 3 55 34 1880.55 36.16 69.215 93.24 158.81 4 26 54 1280.6

160.64 14 38 14 5397.89 36.17 253.48 93.26 158.81 16 8 11 4797.9

CIFFERENTIAL CCRRECTION$ NIO-EOURS_ EXECUTION ACCURACY

TOE-_.3796 TRA -.27_ TC3 -.9416 8AU .5047 SGT 2855.1 _ _26.9 ,_3 364.7

ROE 3.3696 RRA .0888 RE3 .8091 FAU .04266 RRT -.9554 RRF -.9972 RTF ,9605

F0£-3.8396 FRA -.0918 FC3-1.2146 BSP 14598 S(,8 4615.8 R23 .0869 R13 -.9938

9CE 4.1251 _RA .2891 8C3 1 .241§ FSP -1153 SGJ 4567.0 S_2 669.8 THA 127.91

GRBIT CETERNINATION ACCURACY

ST 1938.6 SR 3678.8 55 1983.6
CRT -.9909 CRS 1.0000 CST -.9911

LSA 4601.1NSA 236.6 554 3.8

ELI 4151.9 EL2 231.2 ALF 117.67

ARRIVAL CATE JAN 16 1971

INC 9.9773 V! 29.375

APO 151.73 V2 35.238

ETC 231.77 CLP-122.74

RAP 242.72 ECC 1.5004

INJ 2 LAT INJ 2 LONG

43.56 65.69
43.57 249.92

43.56 65.69

43.57 249.92

43.56 65.69

43.57 249.92

CRSIT CETERMINATION ACCURACY

ST 2490.1 5R 3502.5 SS 2197.1

CRT -.9958 CRS I.O00D CST -.9956

LSA 4822.5 MSA 196.3 SSA 4.8

ELI 4?93.5 EL2 185.3 ALF 125.37

LAUNCH CAT£ AUG 9 1970 FLIGHT TIME 162.00 ARRIVAL CAT[ JAN 18 1971

HELIC_ENTRIC CC'_IC CISTANCE 449.510

RL 151.67 LAL .00 LOL 316.01 VL 26.892 GAL .89 AZL 98.70 HCA 202.81 SHA 129.74 ECC .|7421

RP 107.56 LAP 3.36 LOP 158.58 VP 37.959 GAP 2,73 AZP 81,97 TAL 175,79 TAP 18.59 RCA 1_6.73

RE 97.481 GL -54.7| CP 59.84 ZAL 82.02 ZAP 107.10 ETS 26.71 ZAE 116.67 ETE 127.51 7AC 154.17

PLANE TC_ENTRIC CC_IC

C3 24.848 VHL 4.985 CLA -71.40 R4L 204.80 RAC 6568.0 VEL 12.092 PTH 2.16 VHP 5.777 CPA 44.24

LNCH ATHTH LNCH TIt,_ L-I TIf,_ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM

21.25 4 34 4 1825.89 38.91 65.61 99.02 155.80 5 4 30 1225.9

158.75 15 8 50 5352.10 38.92 251.77 99.04 155.79 16 38 3 4752.1

ZI.25 4 34 4 1825.89 38.91 65,61 99.02 155.80 5 4 3{1 1225.9

158.75 15 8 50 5352.10 38.92 251.77 9=3.04 155.79 16 38 3 4752.1

21.25 4 34 4 1825.89 38.91 65.61 99.02 155.80 5 4 30 1225.9

158_.75 15 8 50 5352.10 38.92 251.77 99.04 155.79 16 38 3 4752.1

INC 8.7038 Vl 29.375

APO 151.76 V2 35._3_

ETC 238.66 CLP-1_5.81

OIFFERIENTIAL CORRECTIONS

TCE-2.SJ70 TR4 -.1391 TC3-1.3278 BAU .5427

ROE 2.7835 RRA -.0549 RE3 .9518 FAU .05197

FOE-4.0380 FRA .1072 FC3-1.8108 8SP 14702

_CE 3.7527 _RA .1495 6C3 1.6337 FSP -1_k57

NIO-COURSE EXECUTION ACCURACY

,%T 3220.7 _ 3343.0 SG3 431.6

RRT -.9671RR_ -.9964 RTF .9712

5(;8 4642.1 R23 .0937 RI3 -.9925

561 4603.8 S(12 594.6 THA 133.9(]

RAP 238.71 ECC 1.4089

INJ 2 LAT INJ 2 LONG

46.17 61.31

46.13 247.47

46.12 61.31

46.13 247.47

46.12 61.31

46.13 247.47

CRBIT CETERMINATION ACCURACY

ST 2_97.2 5R 3200.1 SS 2317.3

CRT -.9975 CRS 1.0000 CST -.9970

LSA 4896.5 MSA 170.3 SSA 5.9

ELI 4314.1EL2 151.6 ALF 132.15

LAUNCH 0ATE AUG 9 1970 FLIGHT TINE 164.00 ARRIVAL CATE JAN 20 1971

HELIOCENTRIC CONIC

RL 151.67 LAL .(30 LOL 316.01 VL

RP 107.58 LAP 3.38 LOP 161.83 VP

RC 99.767 GL -51.76 GP 54,98 ZAL

PLANETOCENTRIC CONIC

C3 21.182 VHL 4._(_2

LN_H AZHTH LN_H TIME

23.40 5 8 13

156.60 15 33 4_

23.40 5 8 13

156.60 15 33 48

23.40 5 8 13

156.60 13 33 48

OIFFERENTIAL CORRECTIONS

TOE-2.5526 TRA -.0026 TC3-1.7380 BAU .5734

ROE 2.2819 RRA -.1550 RC3 1.0393 FAU .05969

FCE-4.0565 FRA .3269 FC3-2.4398 8SP 14866

80E 3.4239 BRA .1550 BC3 2.0250 FSP -1554

DISTANCE 455.717

26.877 6AL 1.03 A_L 97.73 H_A 206.03 SMA 129.14 ECC .17535 INC 7.7308 Vl 29.375

37.942 GAP 3.12 AZP 83.04 TAL 175.15 T_P 21.17 RCA 106.50 APO 151.79 v2 35.226

80.51 ZAP 111.13 ETS 28.93 7AE 119.47 ETE 132.02 7AC 149.77 ETC 243.11 CLP-128.92

OLA -69.54 RAL 212.21RAO 6567.9 VEL 11.940 PTH 2.12 VHP 5.384 CPA 40.01 RAP 235.49 ECC 1.3486

L-I TIt,_. INJ LAT |NJ LONG |NJ RT ASC INJ A2'I4TH INJ TI/4_ PC) CST TIH INJ 2 LAT INJ 2 LONG
1781,37 40.74 61,67 103.45 152.52 5 37 55 1181.4 47.72 56.61

5318.89 40.75 250.08 103.46 152.52 17 2 27 4718.9 47.73 245.02

1781.37 40.74 61.67 103.45 152.52 5 37 55 1181 .4 47.72 56.61

5318.89 40.75 250.08 103.46 152.52 17 2 27 4718.9 47.73 245.02

1781.37 40.74 61.67 103.45 152.52 5 37 55 1181.4 47.72 56.61

5318.89 40.75 250.08 103.46 152.52 17 2 27 4718.9 47.73 245.02

MIO-COURS_ E_ECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S_T 3557.7 SGR _048.0 $6_ 488.0 ST 3178.1 SR 2845.8 SS 2354.8

RRT -.973! RRF" -.9955 RTF .9769 CRT -.9982 CRS .9999 CST -.9976

SG_ 4684.8 R"d3 .0983 RI3 -.9912 LSA 4870.4 MSA 154.4 SSA 7.0

SGI 4654.0 SG2 536.3 THA 139.53 ELI 4264.2 EL2 125.7 ALF 138.16

924



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH CATE AUG 9 1970

H[L|OCENTR|C CC,I_IC

RL 151.67 LAL .0_

RP |07.60 LAP 3.39

RC 102.053 GL -4_._7

PLANE_TOCENTRJC CONIC

C3 I_.660 VHL 4.320

LNCH ATMTH LNCH TINE

25.70 5 3H 37

t 54.30 15 54 H

25.70 5 38 31

154.30 15 54 8

25.10 5 3H 37

154.30 15 54 8

FLIGHT TIME 166.00 ARRIVAL CArE JAN 2_ I971

CISTANCE 461.9(]7

LCH 316.01 VL 26.86! GAL 1.18 ATL 96.96 HCA 209.25 fgAA 129.03 ECC .17664 INC 6.9590 Vl 29.375

LOP 165.07 VP 37.924 GAP 3.50 AZP 63.92 TAL 174.46 TAP 23.71 RCA 106.24 APO 151.82 VZ 35.218

GP 50.47 7AL 78.91ZAP 115.1H EIS 30.65 ZAE 121.67 EWE 136.39 ZAC 145.61 EYE 246.17 CLP-131.94

CLA -67.55 RAL 218.57 RAG 6567.8 VEL 11.834 PTH 2.10 VHP 5.129 CPA 35.97 RAP 232.93 ECC 1.3071

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PC CST TIM INJ 2 LAT INJ 2 LONG

1744.46 41.85 57.59 106.84 149.16 6 7 42 1144.5 48.56 51.82

5295.53 41.86 248.47 106.86 149.16 17 22 23 4695.5 48.57 242.70

1744.46 41.85 57.59 106.84 I49.16 6 7 42 1144.5 48.56 51.82

5295.53 41.86 248.47 106.86 149.16 17 22 83 4695.5 48.57 242.70

1744.46 41.85 57.59 106.84 149.16 6 7 42 1144.5 48.56 51.82

5295.53 41.86 248.47 106.86 149.I6 17 ZZ 23 4695.5 48.57 242.70

CIFFERENTIAL CORRECTIONS

TCE-2.SZ61 TRA .1349 TC3-Z.|545 BAU .6006

RGE 1.8655 RRA -.2237 RC3 1.0742 FAU ,06_50

FGE-3.9278 FRA .3528 FC3-3.0_9 BSP 1_053

E)GE 3.1402 8RA .261Z 8C3 2.4075 FSP -I TDO

NIC-COUR_E EXECUTION ACCURACY ORE)IT CETERMINATION ACCURACY

SGT 3861.4 SGR 2754.5 SC.,3 530.7 ST 3354.0 SR 2485.4 SS 2323.0

RRT -.9761 RRF -.9942 RTF .9800 CRT -.9986 CRS .9999 CST -.9977

4743._ 823 .I[_7 RI3 -.9901 LSA 4775.1 MSA 145.0 SSA 8.0

SGI 4717.$ SG2 490.2 THA 144.71 ELI 4173.2 EL2 104.4 ALF 143.47

LAUNCH CArE AUG 9 1970 FLIGHT TINE 168.00

P_ELIOCENTRIC CONIC

RL 151.67 LAL ._

RP 107.63 LAP 3,39

RC 104.339 GL -46.05

PLANE TOCENTRIC CONIC

C3 16.H79 VHL 4.108

LNCH AZMTH LNCH TIME

28.11 6 6 6

151.89 16 10 48

28,11 6 6 6

151.89 16 10 48

28.11 6 6 6

151.89 16 10 48

ARRIVAL CArE JAN 24 1971

GISTANCE 468.079

LO. 316.01 VL 26.843 GAL 1.35 AZL 96.33 _K;A 212.47 ,5_A 128.91 Ecc .17809 INC 6.3286 Vl 29.375

LOP 16_1.32 VP 37.904 GAP 3.88 AZP 84.65 TAL 173.74 TAP 26.21 RCA 105.95 APO 151.87 V2 35.211

GP 46.32 7AL 77.23 2AP 119.14 ETS 31.96 ZA[ 123.34 ETE I40.56 ZAC 141.75 ETC 248.35 CLP-134.83

CIFFERENTIAL CORRECTIONS

roE-2.4622 IRA .2746 TC3-2.5641BAU .6266

RCE 1.5271 RRA -.2701 RE3 1.0661 FAU .06940

FOE-3.6928 FRA .7735 FC3-3.5596 BSP 15294

E)CE 2.8974 eRA .3852 BE3 2.7769 FSP -IB04

0LA -65.50 RAL 224.10 RAO 6567.7 VEL 11.758 PTH 2.08 VHP 4.973 OPA 32.16 RAP 230.93 ECC 1.2778

L-I TIME INJ LAT INJ IONG INJ RT A_C INJ A_WTH INJ TIME PC C$T TIN INJ 2 LAT INJ 2 LONG

1713.22 42.38 53.51 I09,52 145.84 6 "34 39 1113,2 4H.91 47.11

5280.13 42.39 247.03 109,53 145.84 |7 38 48 4680.I 48.82 240.63

1713.22 42.38 53.5J 109.52 145.84 6 34 39 |I13.2 48.8! 47.11

528,0.13 42.39 247.03 109.53 145.84 17 38 48 4680.1 48.82 240.63

1713.22 42.38 53.51 109.52 145.84 6 34 39 1113.2 48.81 47.11

5280.|3 42.39 247.03 109.53 145.84 17 38 48 4680.1 48.82 240.63

ORBIT 0ETERMINATION ACCURACY

ST 3445.6 SR 2147.3 SS 2238.4

CRT -.99239 CRS .9997 CST -.9976

LSA 4633.9 MSA 140.3 5SA 9.1

EL1 4059.0 EL2 85.9 ALF J48.08

MI0-O0URSE EXECUTION ACCURACY

5GT 4133.1 .%R 2475.5 .T_3 558.9

RRT -.977I RRF -.9925 RTF .9818

SC_ 4817.8 R23 .1008 R13 -.9890

SGI 4796.3 SG2 453.8 THA 149.36

LAUNCH GATE AUG 9 1970 FLIGHT TIME 170.00 ARRIVAL CATE

HELIOCENTRIC CONIC CISTANCE 474.231

RL 151.67 LAL .00 LOL 316.01 VL 26.8_3 GAL 1.53 AZL 95.80 HCA 215.70 SMA 128.78 ECC .17969 INC 5.8010 V; 29.375

RP 107.65 LAP 3.38 LOP 171.56 VP 37.883 GAP 4.26 AZP 85.28 TAL 172.98 TAP 28.68 RCA 105.64 APO 151.92 V2 35.202

RC 106.624 GL -43.32 GP 42.53 7AL 75.46 ZAP 122.95 ETS 32.96 7AE 124.55 ETE 144.47 7AC 138.24 ETC 249.97 CLP-137.57

PLANE TL-_ENTRIC CONIC

C3 15.606 VHL 3.950 CLA -63.41RAL 229.00 RAC 6567.6 VEL 11.704 PTH 2.06 VHP 4.890 OPA 28,59 RAP 229.41 ECC 1.2568

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A2'MTH INJ TIE PC CST TIN INJ 2 LAT INJ 2 LONG

30.56 6 31 19 1686.31 42.45 49.51 111.73 142.65 6 59 26 1086.3 4H.59 42.60

149.44 16 24 38 5271.31 42.46 245.82 111.75 142.65 17 52 29 4671.3 48.60 238.90

30.56 6 31 19 16216.31 42.45 49.51 1II.73 142.65 6 59 26 1086.3 48.59 42.60

149.44 16 24 38 5271.31 42.46 245.82 111.75 142.65 17 52 29 4671.3 48.60 238.90

30.56 6 31 19 1686.31 42.45 49.5I I11.73 142.65 6 59 26 1086.3 48.59 42.60

149.44 16 24 38 5271.31 42.46 245.82 111.75 I42.65 17 52 29 4671.3 48.60 238.90

JAN ?6 1971

OIFFERENTIAL CORRECTIONS MI0-COUesE EXECUTION ACCURACY ORBIT GETERMINATION ACCURACY

TGE-2.3813 TRA .4119 TC3-2.9648 BAU .65¢k SGT 4581.5 SGR 2221.9 SG3 574.3 ST 3477.6 SR 1852.0 SS 2124.5

RGE 1.2613 RRA -.2966 RC3 1.0336 FAU .071_ i_T -.9772 RRF -.9903 RTF .983_ CRT -.999! CRS .9995 CST -.9973

FGE-3.4050 FRA .9684 FC3-3.9936 BSP 15735 ._B 4912.6 R_3 .0964 R13 -.9882 LSA 4474.2 MSA 136.9 5SA I0.1

E)GE 2.6947 8RA .5076 BC3 3.1398 FSP -1_93 5(,I 4894.5 SG2 421.9 THA 153.43 EL1 3939.4 EL2 67.8 ALF 151 .97

LAUNCH GATE AUG 9 1970 FLIGHT TIME 172.00 ARRIVAL E)ATE JAN 28 1971

HELIOCENTRIC CONIC DISTANCE 480.364

RL 151.67 LAL .00 LCL 316.01 VL 26.803 6AL 1.72 ATL 95.35 HCA 218.92 S_A 128.64 ECC .18144 INC 5.3503 Vl 29.375

RP 107.68 LAP 3.36 LOP |74.80 VP 37.860 GAP 4.64 AZP 83.83 TAL 172.18 TAP 31.10 RCA 105.30 APO 151.98 v2 35.193

RC 108.906 GL -40.66 GP 39.10 ZAL 73.62 ZAP 126,fl7 ETS 33.71 7AE 125.35 ETE 148.06 7AC 135.07 ETC 251.21 CLP-140.15

PLANE TOCENTRIC CONIC

C3 14.701 VHL 3.834 0LA -61.31 RAL 233.40 RA0 6567.6 VEL 11.666 PTH 2.05 VHP 4.863 CPA 25.25 RAP 228.33 ECC 1.2419

LNO4 AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_I4TH INJ TIME PC CST TIM INJ 2 LAT INJ 2 LONG

33.04 6 54 53 1662.65 42.16 45.66 I13,68 139.64 7 22 36 I062.7 48.02 38.33

146.96 16 36 It 5268.16 4_.17 244.&q 113.69 139.63 18 4 0 4668.2 48.02 237.55

33.04 6 54 53 1662.65 42.16 45.66 113.68 139.64 7 22 36 1062.7 48.02 38.33

146.96 16 36 11 5268.16 42.17 244._q 113.69 139.63 I8 4 0 4668.2 48.02 237.55

33.04 6 54 53 1662.65 42.16 45.66 113.68 139.64 7 22 36 1062.7 48.02 38.33

146.96 16 36 II 5268.16 42.17 244.88 113.69 139.63 I8 4 0 4668.2 48.02 237.55

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

T02-2.2722 TRA .5688 TC3-3.2949 BAU .6739 ,%T 4587.8 _ 1986.1 SG3 576.5 ST 3437.5 SR 1581.8 SS 1967.5

ROE 1.O391 RRA -.3218 RC3 .9488 FAU .07147 RRT -.9751RRF -.9872 RTF .9829 CRT -.9993 CRS .9989 CSt -.9967

FGE-3.O457 FRA I .1754 FC3-4._086 BSP 15767 _B 4999.2 R'_3 .0957 RI3 -.9868 LSA 4262.6 MSA 141 .I 55A 11 .I

8OE 2.4985 BRA .6535 BC3 3.4288 FSP -1877 5Gl 4982.8 SG_ 405.5 THA 156.95 ELI 3783.6 EL2 53.1ALF 155.30

925



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5 1970)

LAUNCH GATE AUG 9 1970 FLIGHT TIME 174.00 ARRIVAL GATE JAN 30 197l

HELIOCENTRIC CONIC

RL 151,67 LAb .00

RP 107.71 LAP 3.32

RC 111.186 GL -38.07

PLANE TOCENTRIC CONIC

C3 14.074 VHL 3.752

LNCH ATHTH LNCH TIME

35.54 7 17 7

144.46 16 45 54

35.54 7 17 7

144.46 16 45 54

35.54 7 17 7

144.46 16 45 54

DIFFERENTIAL CORRECTICIW5

TGE-2.1643 TRA .7_]_ TC3-3.6060 BAU .6978
RCE .8706 RRA -.3327 RC3 .8663 FAU .07055

FOE-2.6998 FRA 1.3407 FC3-4.3395 BSP 16086

GGE 2.3328 BRA .7939 BC3 3.7086 FSP -1871

CISTANCE 486.475

LOL 316.01 VL 26.781 G4L 1.93 ATL 94.96 HCA 222.15 .9,1A

LOP 178.04 VP 37.836 GAP 5.02 AZP 86.32 TAL 171.35 TAP

GP 36.00 ZAL 71.71 ZAP 129.98 ET5 34.28 /AE 125.84 ETE

12H.50 ECC .18336 INC 4.9586 Vl ?9.375

33.49 RCA 104.94 APO 152.06 V2 35.184

151.32 ZAC I32.25 ETC 252.18 CLP-142.5_

CLA -59.72 RAL 237.40 RA0 6567.6 VEL 11.6}9 PTH ?.04 VHP

L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AZMTH INJ TIME

1641.57 41.58 41.97 115.48 I36.83 ? 44 29

5269.93 41.59 244.24 J15.50 ]36.82 18 13 44

1641.57 41.58 41.97 115.48 136.83 7 44 29

5269.93 41.59 244.24 115.50 136.82 18 13 44

1641.57 41.58 41.97 115.48 136.83 7 44 29

5269.93 41.59 244.24 I|5.50 I36.82 18 I3 44

MIC-COURS_ EX£CUTION ACCURACY

5GT 4782.7 _ 1782.2 ,5(;3 570.6

RRT -.9725 RRF -.9832 RTF .9829

S&6 5103.9 R_3 .OB9fl RI3 -.9858

5GI 5089.0 SG2 389.9 TMA 159.96

4.879 CPA 22.16 RAP 277.61 ECC 1.2316

PO CST TIM INJ 2 LAT INJ 2 LONG

1041.6 47. 5 34.34

4669.9 47. 6 736.61

I041.6 47. 5 34.34

4669.9 47. 6 236.61

I041.6 47. 5 34.34

4669.9 47. 6 236.61

CRBIT CETERMINATION ACCURACY

ST 3368.8 SR 1362.7 SS 1810.6

CRT -.99_6 CRS .9980 CST -.9959
LSA 4057,5 MSA 144.5 SSA 12,0

ELI 3633.8 EL2 37.0 ALF 157.9fl

LAUNCH GATE AUG 9 1970 FLIGHT TIME 176.00 ARRIVAL GATE FEB 1 1971

HELIOCENTRIC CONIC

RL 151.67 LAL .00

RP 107.74 LAP 3.28

RC 113.462 GL -33.57
PLANE TOCENTRIC CONIC

C3 13.666 VHL 3.697

LNCH ATMTH LNCH TIME

38.05 7 38 22

141.95 16 54 !

38.05 7 38 22

141.95 16 54 I

3_.05 7 38 22

141.95 16 54 1

01STANCE 492.561
LOt. 316.01 VL 26.758 GAL 2.15 AZL 94.61HEA 225.37 SMA

LOP 181.28 VP 37.810 GAP 5.39 AZP 86.76 TAL 170.48 TAP

GP 33.23 7AL 69.76 ZAP 133.17 ETS 34.72 ZAE 126.08 ETE

128.35 ECC .18544 INC 4.6130 VJ 29.375

35._5 RCA 104.55 APO 152.15 V2 35.174

154.22 ZAC 129.75 ETC 252.96 CLP-144.87

OLA -57.14 RAL 241.08 RAG 6567.5 VEL 11.621 PTM 2.04 VHP 4.929 CPA 19.30
L-I TIME JNJ LAT INJ LONG INJ RT A._C INJ A?MTH INJ TIME PO C$T TIM

1622.40 40.76 38.47 117.23 134.24 8 5 24 1022.4

5276.22 40.78 243.93 117.24 134.23 18 21 57 4676.2

1622.40 40.76 38.47 117.23 134.24 8 5 24 1022.4

5276.22 40.78 243.93 117.24 134.23 18 21 57 4676.2

1622.40 40.76 38.47 117.23 134.24 8 5 24 1022.4

5276.22 40.78 243.93 117.24 134.23 18 21 57 4676.2
01FFERENTIAL CCRRECTIONS

TOE-2.0658 TRA .8625 TC3-3.9129 BAU .7296

RCE .74fi7 RRA -.331fi RC3 .7980 FAU .06997

FOE-2.3897 FRA 1.4559 FC3-4.4324 BSP 16816

BCE 2.1963 BRA .9240 8C3 3,9935 FSP -1902

MI0-COURSE EXECUTION ACCURACY

SG7 4968.9 5[,,R 16(]6.5 5(;3 558.3

RRT -.9697 RRF -.978! RTF .9837

S_B 52L_.2 R23 .0765 RI3 -.9857

S61 5208.7 S_2 374.5 TMA 162.50

RAP 227,23 ECC 1.2749

INJ 2 LAT INJ 2 LONG

46.07 30.63

46.08 236.0B

46.07 30.63

46.08 236.0B

46.07 30.63

46.08 236.0fi

ORBIT 0ETERMINATION ACCURACY

ST 3287.1 SR 1190.3 SS 1664.7

CRT -.9998 CRS .9964 CST -.9952

LSA 3869.4 MSA 145.6 SSA 17.9

ELI 3495.9 EL2 20.5 ALF 160.10

LAUNCH GATE AUG 9 1970 FLIGHT TIME 17_.00 ARRIVAL GATE FEG 3 1971

HELIOCENTRIC CC_NIC

RL 151.67 LAL .00

RP 107.77 LAP 3.23

RE 115.736 GL -33.15

PLANE TOCENTRIC CONIC

C3 13.441 VHL 3.666

LNCH ATMTH LNCH TIME
40.55 7 5_ 53

139.45 17 0 47

40.55 7 58 53
139.45 17 0 47

40.55 7 58 53
139.45 17 O 47

CISTANCE 498.627

LL-_. 316.01 VL 26.735 GAL 2,38 A7L 94.30 HCA 27_.59 SMA 128.19 ECC .IH769 INC 4.3040 Vl 29.375

LOP 184.57 VP 37.784 GAP 5.77 AlP _7.I5 TAL 169.5_ TAP 38.17 RCA 104.13 APO 152.25 V2 35.I64

GP }0.74 7AL 67.76 7AP 136.13 ETS 35.09 7AE 126.14 ETE 156.79 7AC 127.55 ETC 253.61 CLP-147.02

CLA -55.09 RAL 244.50 RAC 6567.5 VEL II.612 PTH 2.03 VHP 5.006 CPA 16.65 RAP 227.13

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

1604.65 39.76 35.15 18.98 131.88 8 25 37 1004,7 44:_I

52_6.71 39.78 243.94 18.99 131.87 |8 28 54 4686.7 44._2

1604.65 39.76 35.15 18.98 131.88 8 25 37 1004.7 44.81

52_6.71 39.78 243.94 18.99 131.87 18 28 54 4686.7 44._2

1604.65 39.76 35.15 18.98 131.88 8 25 37 1004.7 44.81

5286.71 39r78 243.94 18.99 131.87 18 28 54 4686.7 44.82
OIFFERENTIAL CORRECTIONS

TCE-I.9391 TRA 1.0373 TC3-4.0915 BAU .7456

ROE .6370 RRA -.3390 RC3 .69(]8 FAU .06631

FCE-2.0464 FRA 1.59_7 FC3-4.2710 BSP 1r_48

_OE ?.0410 BRA 1.0913 Be3 4.1494 FSP -1809

MIO-COURSE EXECUTION ACCURACY

S6T 5119.2 SGR 1450.7 5(;3 540.2

RRT -._39 RR_ -.9714 RTF .9826

S,GB 5320.8 R23 .0721 RI3 -.9842

_I 5307.7 F_,2 372.5 THA 164.64

ECC 1.2212

INJ 2 LONG

77.17

?35.95

27.17

?35.95

27.17

?35.95

ORBIT CETERMINATION ACCURACY

ST 3148.5 SR 1033.7 SS 1495.3

CRT -.9999 CRS .9931 CST -.9934

LSA 3632.2 MSA 157.0 SSA 13.6

ELI 3313.9 EL? 13.7 ALF 161._3

LAUNCH OATE AUG 9 1970 FLIGHT TIME I_.013 ARRIVAL GATE FEB 5 1971

HIELIOCENTRIC CONIC

RL 151.67 LAL .00

RP 107.80 LAP 3.16

RC I18.005 GL -30.80

PLANE TOCENTRIC CONIC

C3 13.373 VML 3.657

LNCH AZHTH LNCH T|ME

43.06 8 18 _0

136.94 17 6 16

43.06 8 18 50

136.94 17 6 16
43.06 8 18 50

136.94 17 6 16

BISTANCE 504.668

LOL 316.01VL 26.710 GAL 2.63 AZL 94.02 HCA 231.82 SMA 128.03 ECC .19013 INC 4.0244

LOP 187.75 VP 37.756 GAP 6.15 AZP 87.51 TAL 168.64 TAP 40.46 RCA 103.69 APO 152.37
GP 28.52 7AL 65.73 ZAP 138.90 ETS 35.41 ZAE 126.06 ETE 159.05 7AC 125.62 ETC 254.17

0LA -53.06 RAL 247.69 RAO 6567.5 VEL 11.609 PTH 2.03 VHP 5.107 OPA 14.21 RAP 227.29 ECC 1.2201

L-J TIME INJ LAT INJ LONG INJ RT AS_ INJ A_I4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1587,92 }8.62 32.01 1_0.76 129.72 8 45 18 987.9 43.43 ?3.95

5301.24 38.63 244.28 1_.77 129.71 18 34 37 4701.2 43.44 236.22

1587.92 _8.62 32.01 12'0.76 129.72 8 45 18 987.9 43.43 23.95

5301.24 38.63 244.28 120.77 129.71 18 34 37 470J.2 43.44 236.?2

1587.92 }8.62 32.01 1_.76 129.72 8 45 18 987.9 43.43 23.95

5301.24 _1.63 244.28 1L:_.77 129.71 18 34 37 4701.2 43.44 236.22

ORBIT 0ETERMINATION ACCURACY

ST 3005.2 SR 911.7 SS 1343.8

CRT -.9996 CRS .9876 CST -.9912

LSA 3411.7 MSA 167.8 SSA 14.3

ELI 3|40.4 EL2 25.6 ALF 163.13

DIFFERENTIAL CORRECTIONS

TOE-I.8197 TRA 1.2089 TC3-4.2413 BAU .7658
ROE .5fl65 RRA -.3400 RC3 .6003 FAU .06300

FOE-I.7470 FRA 1.7046 FC3-4.0784 B,S,P 17127

BOE 1.9029 BRA l.Eflfl8 Be3 4.2835 FSP -1744

Vl 29.375

V? 35.153

CLP-149.05

MIO-COURt_E EXECUTION ACCURACY

._,,T 5261.5 SGR 1318.6 $63 519.4

RRT -.9573 RRF -.9_32 RTF .9821

8,GB 5424,2 R"d3 .0637 RI3 -.9833

SGI 5411.5 SG2 370.8 THA 166.44

926



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5, 1970

LAUNCH GATE AUG 9 1970 FLIGHT TIME IB2.00 ARRIVAL GATE FEC 7 1971

HELIC_ENTRIC CONIC CISTANCE 510.68]

RL 151.67 LAL .00 LC_ 316.01 VL 26.685 GAL 2.90 AZL 9].77 HCA 235.94 .SMA 127.86 ECC .I9275 INC 3.7687 VI 29.375

RP 197.84 LAP 3.09 LOP 190.98 VP 37.728 GAP 6.53 AZP 87.84 TAL 167.68 TAP 42.72 RCA 103.21 APO 152.50 V2 35.141

RC 120.271 GL -2H.54 GP 26.54 ZAL 63.69 ZAP 141.46 ETS 35.72 ZAE 125.88 ETE 161.02 ZAC 123.93 ETC 254.66 CLP-150.96

PLANE TCT(ENTRIC CONIC

C3 13.446 VHL ].667 CLA -51.06 RAL 2§0.68 RAG 6§67.5 VEL 1%.612 PTH 2.0] VHP 5.226 CPA 11.94 RAP 227.67 ECC 1.2213

LNCH AZMTH LNCH TIME L-I TIE INJ LAT INJ LONG %NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

45.55 _ 3_ 21 IS71.93 37.35 29.02 I22.60 127.76 9 4 _3 971.9 41.95 20.92

1}4.45 17 I0 37 5319.59 37.36 244.95 122.61 127.75 IB 39 I6 4719.6 41.96 236.86

45.55 8 38 21 1571.93 37.35 29.02 %22.60 127.76 9 4 33 971.9 41.95 20.92

1]4,45 17 I0 37 5319.59 37.36 244.95 122.61 127.75 16 39 16 4719.6 41.96 236,86

45.55 8 38 21 1571.93 37.35 Z9.0Z 122.60 127.76 9 4 33 971.9 41.95 20.92

1_4.45 |7 10 37 5319.59 37.36 244.95 122.61 127.75 IB 39 16 4719.6 41.96 236.86

CIFFERENTIAL CCRRECTICNS MIC-COUR?:dE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TCE-I.7018 TRA 1.}853 TC3-4.34}5 BAU .7863 S_T 5)92.7 .SIR %2106.4 5(,3 496.9 ST 2854.4 SR 814.3 SS 1205.7

ROE .4953 RRA -.3394'RC3 .5181FAU .05955 RRT -.949! RRF -.9533 RTF .9815 CRT -.9983 CRS .9783 CST -.98_2

FCE-I.4786 FRA 1.7_]B FC3-3.8342 BSP 17462 S(,B 5526.0 R2} .0551 RI3 -.9824 LSA 3198.7 MSA 180.7 SSA 14.B

eCE 1.77"24 6RA 1.4_63 BC3 4.]74} FSP -1679 5_I 55%3.5 S/J% 371,§ THA %67.96 ELI 2967.9 EL2 45.3 ALF 164.10

LAUNCH GATE AUG 9 1970 FLIGHT TINE 184,00 ARRIVAL GATE FE_ 9 1971

HELIOCENTRIC CC_IC

RL 151.67 LAL .00 LOL 316.01 VL

RP 1_7.87 LAP 3.00 LOP 194.21 VP

RC 122.531 GL -26.35 GP 14.77 IAL

PLANE TC'X_ENTRIC CON% C

C3 13.650 VML 3.695

LNCH AZMTH LNCH TIME

48.04 8 57 34

131.96 17 13 50

48.04 8 57 34

131.96 17 13 50

48.04 8 57 34

131.96 17 13 50

GIFFERENTIAL CORRECTIONS

TOE-I.SB39 TRA 1.5688 TC3-4.3933 BAU .B05B

RCE .4488 RRA -.]384 RE3 .4440 FAU .0559_

FOE-I.2393 FRA I.B6ZI FC3-3.5503 BSP 17780

8DE 1.6463 BRA 1.6048 BC} 4,4157 FSP -I609

0ISTANCE 516.672

26.659 GAL 3.IB AZL 93.53 MCA 738.76 SMA 127.69 ECC .19557 INC 3.5324 Vl 29.375

37.699 GAP 6.91 AZP 88.14 TAL %66.69 TAP 44.95 RCA J02.72 APO I52.66 V2 35.130

_1.64 ZAP 143.85 ETS }6.05 ZAE 1_5.65 ETE 162.73 ZAC 182.46 ETC 255.10 CLP-152.78

CLA -49.%I RAL 253.49 RAG 6567.5 VEL 11.6L;_O PTH Z.04 VHP 5.363 OPA 9.83 RAP Z2B.Z4 ECC 1.2246

L-I TIME INJ LAT INJ LONG INJ RT ASC %NJ A_TH INJ TIME PO CST TIM INJ 2 LA T %NJ 2 LONG

1556.31 36.00 26.16 124.49 J25.99 9 _3 30 956.} 40.41 18.07

5341.77 36.01 _45.95 1_4.50 %25,98 18 42 51 474I.B 40.42 2_7.86

1556.31 36.00 _6.I6 1_4.49 125,99 9 _3 30 956,3 4_.41 18.O7

5341.77 36.01 245.95 124,50 125.98 lB 4_ 51 4741.8 40.4_ _37.86

1556.31 36.00 _6.16 I24.49 125.99 9 _3 30 956.3 40.4% 18.07

5341.77 _6,01 245.95 IZ4.50 %25.98 IB 42 51 4741.8 40.41 237.86

MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

5GT 5517.3 ,_R lllI .Z _3 473.5 ST 2699.4 SR 736.5 SS IOBI .9

RRT -.9_94 RRF -.9417 RTF .9809 CRT -.9954 CRS .9635 CST -.9844

S(,B 56_]._ R'_3 .0466 R13 -.9815 LSA 2993.5 MSA 195.9 SSA 15.2

S(,1 5610.7 _;2 374.2 THA %69.23 ELI 2797.2 EL_ 68.2 ALF 164.80

LAUNCH CArE AUG 9 1970

HELIOCENTRIC CCfiIC

RL 151.67 LAL .00

RP 107,91 LAP Z.91

RE 124.786 GL -24.25

PLANE TL-_CENTRIC CC_IC

C3 13.980 VHL }.7}9

LNCH ATMTH LNCH TIME

50.51 9 16 35

129,49 17 15 58

50.51 9 16 35

129.49 17 15 58

50.51 9 16 35

I29.49 17 15 58

FLIGHT TIME 186.00 ARRIVAL GATE FEC 11 1971

LL-_- 316.01 VL

LOP 197.44 VP

6P 23.18 7AL

CISTANCE 522.634

26.632 GAL 3.48 A7L 93.31MCA 241.47 SMA 127.51ECC .19860 INC 3.3123 Vl _9.375

37.669 GAP 7.31 ATP 88.42 TAL 165.68 TAP 47,15 RCA 102.19 APO 15_,84 VZ 35,118

59.60 lAP 146.07 ET5 36.4_ 7AE 125.37 ETE 164,22 7AC l_I.19 ETC 255.51 CLP-154.5_

CLA -47.20 RAL 256.14 RAG 6567.6 VEL II.635 PTM _.04 VHP 5.515 CPA 7.87 RAP 228.99 ECC 1.2301

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1540.82 34.58 23.42 126.46 124.39 9 42 16 940.8 38.82 15.36

5367.75 34.60 247.27 |_6.47 124._8 18 45 25 4767.8 38.83 239.21

1540.B_ 34.58 _3.42 126.46 124.39 9 42 16 940.B 3H.82 15.36

5367.75 34.60 247.27 126.47 I24.38 18 45 25 4767.8 38.83 239._I

1540.82 34.58 23.42 126.46 124.39 9 42 16 940.8 38.82 15.36

5367.75 34.60 247.27 126.47 124.38 18 45 25 '4767.8 38.83 239.21

CIFFERENTIAL CORRECTIONS

TOE-%.4664 TRA 1.76,00 TC3-4.3946 BAU .B_44

ROE .4139 RRA -.337B RC3 .3784 FAU .05237

FCE-I.OZ69 FRA 1.9217 FC3-3.2431 BSP I81[_3

_OE 1.5237 BRA 1.7921 8C3 4.4109 FSP -1539

MID-COURSE EXECUTION ACCURACY

5GT 56_.0 SGR I031.0 SG3 450.2

RRT -.9_I RRF -.9_84 RTF .980_

SGB 5715.8 R23 .0389 RI3 -.9_07

S61 5703.3 SG? 378.3 THA 170.30

LAUNCH GATE AUG 9 1970 FLIGHT TIE 188.00

HELIOCENTRIC CONIC

RL 151.67 LAL .00 LOL 316.01 VL

RP 107.95 LAP _.81 LOP _00.66 VP

RC 127.036 GL -_._4 GP _1.77 ZAL

PLANETOCENTRIC CC_/I C

C3 14.437 VHL 3._

LNCH AZMTH LN_H TIME

5Z.98 9 35 30

I27.02 17 17 I

51.98 9 35 30

127.02 17 17 1

52.9_ 9 _5 30

I27.02 17 17 l

DIFFERENTIAL CORRECTIONS

TOE-l,3487 TRA 1.9598 TC}-4.}4B4 BAU .8415

ROE .3B8_ RRA -.3379 RC3 .3207 FAU ,04875

FOE -.8394 FRA 1.9716 FC3-_.9236 BSP 18407

BOE 1.4035 BRA %.9887 Be3 4.}602 FSP -1469

0ISTANCE 528.567

_6.605 GAL 3.80 AZL 93.11 HCA _44.69 SMA

37.638 GAP 7.7l AlP 88.67 TAL I64.65 TAP

57.58 7AP 148,14 ETS 36,84 ZAE I_5.06 ETE

ORBIT CETERMINATIC_N ACCURACY

ST 2_45.0 SR 674.3 SS 973.3

CRT -.9897 CRS .9410 CST -.9794

LSA 279H._ MSA 2l].7 SSA 15.4

ELI 2631.1 EL2 93.5 ALF 165.29

ARRIVAL CATE FEC 13 1971

I_7.34 ECC .Z0185 INC 3.1053 Vl 29.375

49.33 RCA 101.63 APO 153.04 VZ 35.105

165.51 7AC 120.0_ ETC 255.90 CLP-156.14

0LA -45,}4 RAL _58.65 RA0 6567,6 VEL 11.654 PTH _.05 VHP 5.68_ CPA .,6.05 RAP 229.90 ECC 1._376

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_,tTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1525.18 33.1_ L;_0.TB I_B.49 I_.94 !0 0 55 925._ 37.I9 12.76

5397.56 33.14 148,91 118.50 122.93 I8 46 59 4797.6 37.20 140.89

1525,1B 33.1_ _.78 1_B.49 12_.94 10 0 55 925.2 37.19 12.76

5397.56 33.14 248.91 I_8.50 122.93 18 46 59 4797.6 37._0 240.89

1525.18 33.1_ _0,78 1_8.49 12_.94 10 0 55 925.2 37.19 12.76

5397.56 33.14 248.91 128.50 122.93 18 46 59 4797.6 37.20 240._9

MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 5721.5 S_ 963,I SG3 4_7.1 ST 2395.3 SR 624.5 SS _80.3

RRT -.9154 RRF -.9136 RTF .9796 CRT -.979_ CRS .9083 CST -.9734

568 580_.0 R23 .03L_O RI3 -.9799 LSA 2616.8 MSA 233.9 SSA 15.6

SOl 5789._ 562 }8_._ THA 171._0 ELI 2472.4 EL2 121.I ALF 165.64
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUNCH 0ATE AUG 9 1970 FLIGHT TIME 19_.00 ARRIVAL GATE FE6 15 1971

HELIOCENTRIC CONIC

RL 151.67 LAL .00

RP 1D7.99 LAP 2.70

RC 119.278 GL -20.31

PLANIETOCENTRJC CC]NIC

C3 15.020 VHL 3._76
LNCH AZMTH LNCH TIME

55.43 9 _4 25

124.57 17 16 59

55.43 9 54 25

124.57 17 16 59

55.43 9 54 25
124.57 17 16 59

CIFFERENTIAL CORRECTIONS

TCE-I.2479 TRA 2.1517 TC3-4.3054 _AU .B664
ROE .3733 RRA -.3358 RE3 .2804 FAU .04612

FOE -.6946 FRA 1.9959 FC3-2.6595 BSP 19096

BeE 1.3026 8RA 2.1778 BC3 4.3145 FSP -1438

01STANCE 534.466

LCL 316.01 VL 26,577 GAL 4.13 AZL 92.9! HCA 147.90 5NA 127,16 ECC .20534 INC 2.9091 Vl 29.375

LOP 203.88 VP 37.607 GAP B,II AIP _8.90 TAL 163,59 TAP 51,49 RCA 101.05 APO 153.27 V2 35.093

GP 20.50 7AL 55.59 ZAP 150.07 ETS 37.33 7AE 124.75 ETE 166.63 7AC 119.12 ETC 256.27 CLP-157.71

CLA -43.54 RAL 261.01 RAG 6567.6 VEL 11.679 PTH 2.05 VHP 5.859 0PA 4.34 RAP 230.95 ECC 1.2472
L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZMTM INJ TIME PC CST TIM INJ 2 LA T INJ 2 LONG

1509.07 31.64 18.19 I30.59 121.63 I0 19 35 909.1 35.56 10.24

5431.33 31.65 250.87 130.59 121.62 18 47 }0 4831.3 35.57 242.91
1509.07 31.64 18.19 I10.59 I71.63 I0 19 35 909.1 35.56 10.24

5431.33 31.65 ?50.87 130.59 121.62 18 47 }0 4831.3 35.57 242.91

1509.07 31.64 18.19 I30.59 121.63 I0 19_35 909.1 35.56 10.24
5431.33 31.65 250.87 130.59 121.62 18 47 }0 4831.3 35.57 242.91

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5813.5 _ 906.0 SG3 404.0 ST 2268.6 SR 588.9 SS 808.2

RRT -.9016 RRF -.8974 RTF .9796 CRT -.9650 ORS .8699 CST -.9685

SGB 5883.7 R23 .0236 R13 -.9799 LSA 2466.4 MSA 25J .5 SSA 15.5

_1 5870.9 ,SG2 388.1 TMA 171.97 ELI 2339.0 EL2 149.8 ALF 165.88

LAUNCH OATE AUG 9 1970 FLIGHT TIME 192.00 ARRIVAL CArE FEE 17 1971

HELICK_ENTRIC CONIC

RL 151.67 LAL .00

RP 108.03 LAP 2.58

RC 131.513 GL -18.47

PLANETC_ENTRIC CONIC

C3 15.738 VHL 3._7

LNO4 AZMTH LNCH TIME

57.88 10 13 78

122.12 17 15 50

57.88 10 13 28

122.18 17 15 50

57.88 10 13 28

122.12 17 15
01FFERENTIAL CORRECTIONS

TDE-].1184 TRA 2.3825 TC3-4.1496 BAU .8744

ROE .3581 RRA -.3404 RC3 .2308 FAU .04199

FEE -.5356 FRA 2.0454 FC3-Z.3098 BSP 19067

BCE 1.1743 8RA 2.4067 BC3 4.1560 FSP -1339

CISTANCE 540.337

LOL 316.01 VL 26.549 GAL 4.49 AZL 92.72 HCA 251.11 5HA

LOP 207.10 VP 37.575 GAP 8.52 AZP 89.12 TAL 162.51 TAP

GP 19.36 7AL 53.63 ZAP 151.88 ETS 37.92 ZAE 124.43 ETE

126.97 ECC .20909 INC 2.7219 Vl 29.375

53.63 RCA 100.42 APO 153.52 V2 35.080

167.61 ZAC 118.29 ETC 256.64 CLP-159.20

DLA -41.79 RAL 263.26 RA0 6567.6 VEL 11.710 PTH 2.06 VHP 6.050 CPA 2.75 RAP 232.12 ECC 1.2590
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AA'MTH INJ TIME PC CST TIM INJ 2 LAT INJ 2 LONG

1492.24 30.13 15.65 132.75 12fl.45 10 38 20 _92.2 33.93 7.76

5469.17 10.14 253.16 132.75 120.44 18 46 59 4869.2 33.93 245.27

1492.24 30.13 15.65 131.75 120.45 |0 38 _ 892.2 33.93 7.76

5469.17 30.14 2§3.16 13_.75 1_0.44 18 46 59 4869.2 33.93 245.27

1492.24 30.13 15.65 131.75 1_:_0.45 10 38 ?O 892.2 33.93 7.76

5469.17 30.14 253.16 13_.75 IL:_0.44 18 46 59 4869.2 33.93 245.27

MI0-COURE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

5GT 5894.8 SGR 857.8 503 383.0 ST 2129.7 SR 553.8 SS 741.8

RRT -.8863 RRF -.8804 RTF .9784 CRT -.9410 CRS .8086 CST -.9596

5956.9 R23 .0204 R13 -.9786 LSA 2305.3 MSA 279.0 SSA 15.6

S,G| 5943.8 S(,2 394.0 THA 177.62 ELl 2193.0 EL2 1BI.9 ALF 166.15

LAUNCH 0ATE AUG 9 1970 FLIGHT TIME 194.00 ARRIVAL GATE FE_ 19 1971

HELIL_CENTRIC CONIC

RL 151.67 LAL .00 LL-W- 316.01 VL

RP lEa.E7 LAP 2.45 LC_ ?|0.31 VP

RC 133.740 GL -16.72 CP 18.33 7AL

PLANE TtXENTRIC CONIC

C3 16.597 VML 4.074

LNCH ATMTM LNCH TIME

60.33 lO 32 43

119.67 17 13 31

60.33 10 32 43

119.67 17 13 31

60.33 10 32 43

119.67 17 13 31

CIFFERENTIAL CORRECTIONS

TOE -.9971 TRA 2.6150 TC3-3.9_62 8AU .8855

ROE .3495 RRA -.3444 RE3 .1930 FAU .03848

FOE -.4053 FRA 2.EP,(]I FC3-2.DOTI BSP 19227

_CE 1.0565 ERA 2.6376 EC3 3.9909 FSP -1265

CISTANCE 546.177

26.5?0 GAL 4.86 AlL 97.54 HCA 254.3? SMA I76,79 ECC .21312 INC 2.541_ Vl 29.375

37.542 GAP 8.94 AlP 89.31 TAL 161.42 TAP 55.74 RCA 99.77 APO 153.81 V2 35.067

51.72 7AP 153.58 ETS 38.61 7AE 124.12 ErE 168.46 ZAC 117.57 ETC 257.01 CLP-160.64

CLA -40.10 RAL 265.38 RAG 6567.7 VEL II.747 PTH 2.07 VHP 6.253 CPA 1.75 RAP 233.40 ECC 1.2731

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PC CST TIM INJ 2 LAT INJ 2 LONG

1474.36 28.62 13.|2 134.97 119.38 lO 57 17 874.4 32,30 5.29

5511.26 28.64 255.79 134.97 119.36 18 45 ZZ 4911.3 32.31 247.95

1474.36 28.62 13.12 134.97 119.38 10 57 17 _74.4 32.30 5.29

5511.26 28.64 255.79 134.97 119,36 18 45 22 4911.3 32.31 247.95

1474.36 28.62 13.12 134.97 119.38 10 57 17 874.4 32.30 5.29

5511.26 28.64 255.79 134.97 119.36 18 45 72 4911.3 32.31 247.95

MID-COURSE EXECUTION ACCURACY OREIT CETERMINATION ACCURACY

S(,T 5969.4 5GR 816.9 S_3 362.7 ST 2014.1 SR 527.0 SS 692.6

RRT -.8705 _ -.8629 RTF .9776 CRT -.9080 ORS .7376 CST -.9523

SGB 6025.1 R'23 .0164 RI3 -.9777 LSA ?172.8 MSA 304.8 SSA 15.5

SGI 6011.8 SG2 399.2 TMA 173,18 ELI 2070._ EL2 214.7 Akr 166.49

LAUNCH GATE AUG 9 197_ FLIGHT TIME 196.00 ARRIVAL CArE FEE 21 1971

HELIOCENTRIC CONIC

RL 151.67 LAL .00

RP 108.11 LAP 2.31

RE 135.957 GL -15.05
PLANET(XENTRIC CONIC

C3 17.608 VHL 4.196

LNCH AZMTH LNCH TIME

62.78 10 52 Zl

117.22 17 9 56

62.78 10 52 21

117.22 17 9 56

62.78 10 52 21

117.22 17 9 56

EISTANC£ 551.968

LOL 316.01 VL 26.491 GAL 5.26 AZL 9_.37 INCA 257.53 SMA 126.60 ECC .21744

LOP 213.53 VP 37.510 GAP 9.37 AZP 89.49 TAL 160.3| TAP 57.84 RCA 99.08
GP 17.41 ZAL 49.86 ZAP 155.17 ET5 39.42 ZAE 123.81 ETE 169.20 7AC 116.95

ELA -_,].48 RAL 267.39 RAE 6567.7 VEL I1.789 PTH 2.08 VHP 6.469 EPA -.16

L-I TIME INJ LAT ZNJ LONG INJ RT A_ [NJ ATMTH INJ TIME PC CST TIM

1454.91 27.13 10.56 137.24 118.40 11 16 35 854.9

5557.98 27.14 258.76 137.25 118.39 18 42 34 4958.0

1454.91 27.13 10.56 137.24 118.40 II 16 35 854.9

5557.98 27.14 258.76 137.25 118.39 18 42 34 4958.0

|454.9! 27.13 10.fl6 137.24 118.40 11 16 35 854.9

5557.98 17.14 258.76 I37.25 118.39 18 42 34 4958.0
EIFFERENTIAL CORRECTIONS

TEE -.8784 TRA 2.P554 TC3-3.8059 8AU .8967

ROE .3451 RRA -.3492 RC3 .1625 FAU .03525
FOE -.2939 FRA 2.1081 FC3-1.7334 858 19445

CUE .9438 eRA 2._766 8C3 3.B094 FSP -1199

INC 2.3674 V! 29.375

APO 154.13 V2 35.054
ETC 257.39 CLP-162.02

RAP 234.78 ECC 1.2898

INJ 2 LAT INJ 2 LONG

}0.69 2.79

30.70 251.00

}0,69 2.79

30.70 251.00

}0.69 2.79

30.70 251.00

ORBIT EETERMINATION ACCURACY

ST 1918.3 SR 505.5 SS 656.5

CRT -.8649 CRS .6582 CST -.9469

LSA 2063.4 MSA 329.6 SSA 15.3

ELI 1968.3 EL2 247.3 ALF 166.95

MI0-COLMSE EXECUTION ACCURACY

SGT 6036.8 5GR 7BZ.O SG3 343.4

RRT -.8545 RRF -.845! RTT .9769

5(,8 6087.E R'_3 .0118 RI3 -.9770

5G1 6073.8 SC,2 403.8 THA 173.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5, 1970)

LAUNCH GATE AUG 9 197.0

MEL|C(ENTRIC CL"}NIC

RL 151.67 LAL .00

RP |0_,15 LAP ?,17

RC 13H.166 GL -13.47

PLANE TC._ENTRIC CONIC

C3 1_.7_4 VHL 4.334

LNCH AZHTH LNCH TIM6

65.76 11 17 28

114.74 17 4 59

65.76 11 17 78

114,74 17 4 59

65.26 11 17 78

114.74 17 4 59

FLIGHT TIME 193.00 ARRIVAL DATE rE6 23 1971

CIST4NEE 557.7?4

LCH 316.01 VL ?6.467 GAL 5.63 47L 92.?0 HCA ?60.73 SMA 126.42 ECC .?7209 INC ?.1975 VI 29.375

L,C_ 716.73 VP 37.477 GAP 9.B1 AZP 39.65 TAL 159.70 TAP 59.93 RCA 98.34 APO 154.49 V? 35.041

GP 16.57 7AL 43.06 lAP 156.68 ETS 40.37 ZAE IZ3.51ETE 169.85 ZA( 116.41ETC ?57.77 CLP-163.35

CLA -36.91R4L 769.79 RAC 6567.6 VEL 11.839 PTH ?.I0 VHP 6.697 CPA -1.48 RAP 736.76 ECC 1.3091

L-I TIME INJ LAT |NJ LONG INJ RT A._ INJ AZMTH INJ TIME _ CST TIM INJ ? LA T INJ ? LONG

1433,50 ?5.64 7,9Z 139.56 117,5Z 11 36 Z? 833.5 79.11 .22

5_39.61 25.65 767.11 139.57 117.51 18 38 79 5009.6 29.17 254.40

143_.50 25.64 7.92 139.56 117.52 I1 36 22 833.5 29.11 .22
5609.61 ?5.65 267.11 139.57 117,51 18 33 29 5009.6 29.12 254.40

1433.50 25,64 7.9? 139.56 I17.5Z 11 36 ?2 833.5 79,11 .72

5609.61 25.65 761,11 139.57 117,51 IB 38 29 5009,6 79.17 ?54.40

CIFFERENTI4L CCRRIECTION$

TOE -.76OO TRA 3.1064 TC3-3._182 6AU .9067
RO6 .3440 RRA -.3550 RC3 ,1373 FAU ,03?21

FDE -.1977 FRA Z.13_5 FC3-1.4344 BSP 1966H

eOE .8347 BRA 3.1766 BE3 3.6103 FSP -1139

MIC-COUR$E E_CUTION ACCURACY CI_61T _ETERMINATION ACCURACY

56T 6096.9 56R 752.0 S(,3 375.J ST 1841.9 5R 487.7 SS 630.8

RRT -.8334 RRF -.BZ75 RTF .9763 CRT -.8111 CRS .5737 CST -.9440

5GB 6143.1 R23 .0097 R13 -.9764 LS_ 1975.8 MSA 352.6 SSA 15.?

5/.,1 61Z9.6 SG? 407.7 THA 174.07 ELI 18_4.9 EL? ?78.7 ALF 167.60

LAUNCH OATE AUG 9 1970 FLIGHT TIME 200.(]0 ARRIVAL C4TE FE6 ?5 1971

HELIOCENTRIC CONIC

RL 151,67 LAL ,DO

RP 108.19 LAP ?,OZ
RC 140.364 GL -II,gB

PLANETOCENTRIC CONIC

C3 ?'0.142 VHL 4,488
LNCH AZMTH LNCH TIE

67,73 II 33 ?Z

IIZ.?? 16 5B Z9

67.7B 11 33 2Z

I12,72 16 58 29

67.78 11 33 22

11Z.22 16 58 ?9

CISTANCE 563.435

LOI.. 316.01 VL 26.433 GAL 6.13 AZL 92.03 MC4 ?63.94 S,MA 176.73 ECC .?1708 INC ?.0307 V! ?9.375

LOP 219.94 VP 37.444 GAP 10.17 AZP 39.79 TAL 158._7 TAP 67.00 RCA 97.57 APO 154.90 V? 35.0?8

GP 15._Z ZAL 46,32 ZAP 15B.09 ET$ 41.4B ZAE 1Z3.72 ETE 170,47 ZAC 115.95 ETC 758.15 CLP-164.64

CLA -35.47 RAL 271.10 RAC 6567.B VEL 11.896 PTH 2.11 VHP 6.940 CPA -?.7_ RAP 737.HI ECC 1.3315
L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME _, CST TIM INJ ? LA T INJ 2 LONG

1409,30 24.1B 5,16 141,93 116,71 1! 56 51 809.3 27,56 357,51

5666.87 24.19 165.87 141.94 116.70 18 32 56 5066.9 ?7.57 158.73

1409,30 Z4,IB 5,16 141,93 116,71 11 56 51 809,3 ?7,56 357,51

5666.B7 24.19 265.B7 141.94 116.70 1_ 37 56 5066.9 27.57 75B.73

1409,30 Z4,18 5,16 141,93 116,71 I1 56 51 809,3 27.56 357.51

5666.87 14.19 265.87 141,94 116,7_ 18 32 56 5_66.9 ?7,57 25_.73
CRGIT CETERMINATION ACCURACY

ST 1784.7 SR 472.4 $5 613.7

CRT -.7474 CRS .4873 CST -.9440

LSA 1909.3 MSA 373.I SSA 14,9

ELI 1820.4 EL? 307.7 ALF 168,48

01FFERENTIAL CORRECTIONS

TOE -.6406 TRA 3.3699 TC3-3,3960 _4U .9150

R_E .3452 RRA -.36Z1 RE3 ,1161 FAU ,0_930

FOE -.II73 FRA 2.1551 FC3-I,7595 BSP 19863

BCE .7777 6RA 3.3893 6C3 3.3990 FSP -1080

MIC-CCI._$E EXECUTION ACCURACY

_Y.,T6150.4 .Y.,R 725.8 SG3 _7,9

RRT -.B_7 RRF -.8104 RTF .9758

S(,_ 6193.1 R_3 .0C171 RI3 -,9759

SGl 6179.5 SG_ 410.7 THA 174.43

LAUNCH CA TE AUG 9 1970

HELI,-'_ENTRIC C,.-"NIC

RL 151.67 LAL .00

RP 108,Z3 LAP I.H6

RC 147,552 GL -10,56

PLANE TOCENTRIC CONIC

C3 21,702 VHL 4.659

LN(H AZMTH LNCH TIME

70.37 11 55 2'[]

109.63 16 50 8

70.37 11 55 2'0

109,63 16 50

llO.O0 16 24 ??

I10,00 17 20'1.7

FLIGHT TIME ?0Z.00 _RRIVAL CArE FE6 ?T 1971

CISTANCE 569,097

LCH 316.01 VL 26,403 GAL 6.61 AZL 91.H7 HCA 767.14 SMA 126.04 ECC .Z3Z46 INC 1.8660 Vl 29.375

LOP ?73.14 VP 37.410 GAP I0.75 AZP 39.91 TAL 156,93 TAP 64._7 RCA 96.74 APC, 155._4 V? 35.014

CP 15.13 7AL 44.6_ ZAP 159.43 ETS 4?.76 ZA[ I72.94 ETE 170.91 ?AC 11§.54 ETC 25H.55 CLP-165.90

CLA -33.9_ RAL 777.80 RAC 6567.9 VEL 11.967 PTH 2.13 VHP 7,196 CPA -3.H9 RAP ?39.43 ECC 1.3572

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME _D CST TIM INJ ? LAT INJ ? LONG

1381.31 ?_.74 ?.18 144.35 115.96 12 18 21 781.3 26.04 354.59

5730.66 ??.75 270.11 144.35 115.95 1H 25 39 5130.7 26.05 262.5?

13_1.31 ?2.74 ?.18 144.35 115.96 I? 1_ 21 781.3 26.04 354.59
5730,66 27,75 270,11 144.]5 115.95 18 ?5 39 5130,7 ?6.05 ?6?.5?

5809.30 ?0,?2 274.35 142.96 118.17 18 1 11 5209.3 Z3.87 267.56

5638.71 75.]2 764.74 145.66 113.77 18 54 15 5038,7 28.31 256.34

OIFFERENTIAL CORRECTIONS

TOE -.5703 TRA 3.6462 TC3-3.1746 BAU .9715

ROE .3484 RRA -.3703 RC3 .09_4 FAU .07654

FCE -.0379 FRA 2.1760 FC3-I.05@7 6S,° 20054

BOE .676_ 6RA 3,6650 8C3 3,1162 FSP -1026

LAUNCH DATE AUG 9 1970

HELIOCENTRIC CONIC

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

5GT 6197.4 SGR 70_.6 SG3 291.6 ST 1746,4 SR 459.1 SS 603,0

RRT -./'1074 RRF -.7940 RTF .9754 CRT -.6758 CRS .4033 CST -.9467

5(,6 6237.1 R23 ,["_51 R13 -.9754 LSA 1863.3 MSA 389.8 SSA 14.7

S'61 61_3.4 ._Z,Z 41_._I THA 174.75 ELI 1774.7 EL? 333.0 ALF 169.56

FLIGHT TIME L:_4._ ARRIVAL DATE MAR 1 1971

Ol STANCE 574. 705

RL 151 .67 LAL .00 LOI- 316.01 VL _6.373 GAL 7.II AZL 91.70 HCA Z70.33 SMA 125._6 ECC .23826 INC 1.7023 Vl ?9.375

RP IOB.Z7 LAP 1.70 LCP Z26.34 VP 37.377 GAP 11._4 AZP 90.01 TAL 155.79 TAP 66.13 RCA 95._7 APO 155.84 V2 35.001

RE 144.730 GL -9._3 GP 14.51 ZAL 43.05 7AP 160.69 ETS 44.26 7AE 122.67 ETE 171.35 7AC 115.19 ETC ?58.96 CLP-167.12

PLANE TOCENTRIC CONIC
C3 _3.400 VML 4.347 0Li -32.62 RAL _74.4_ RAO 656#1.0 VEL 12.036 PTH _.15 VHP 7.469 CPA -4.99 RAP _41 .12 ECC 1.3866

LNCH AZMTH LINK_H TIME k-I TIME INJ LAT INJ LONG INJ RT ASC INJ A;_',ITH INJ TIME PC, CST TIM INJ ? LAT INJ ? LONG

73,10 12 1_ 52 1347,93 ZI,33 358.B7 146,_0 115,_B 1Z 41 19 747.9 24.55 351,34

106.90 16 39 30 5B02.4_ 21 .34 Z74.93 i46,81 115.Z7 i_ i6 I? 5207.5 74.57 267.40

73,10 12 18 5_ 1347.93 Z1.33 358._7 146.80 115,28 12 41 19 747.9 24.55 351.34

106.90 16 39 30 5302.48 Z1,34 _74.9_ 146.81 115.27 IB 16 I? 5202.5 24.57 ?67.40

110.00 15 40 41 695.93 14.29 _07.02 142,82 121.39 15 5? 17 95.9 18.34 300.75

110.O0 18 16 50 5502,48 28.74 _55.13 150.15 109.36 19 48 33 4902.5 31,10 246.73

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3995 TRA 3.9361 TC3-2.9485 BAU .9263 S_T 6237.B SGR 6B1.6 563 276.3 ST 1725.4 SR 447.1 SS 597.?

ROE .3f13Z RRA -.3794 RC3 .0836 FAU .0Z393 RRT -.79_8 RRF -.7785 RTF .9751 CRT -.5991 CRS .3249 CST -.9515

FOE .0270 FRA _.195B FC3 -.BBZI BSP 20_43 S_B 6274.9 R23 .0033 RI3 -.9751 LSA 1836.2 MSA 402.0 SSA 14.5

BOE .5332 flRA 3.9543 BC3 2.9497 FSP -975 S(,1 626|.2 S_ 413.8 TMA 175.03 ELI 1747.0 EL2 353.6 ALF 170.79
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE AUG 9 1970 FLIGHT TINE 206.00 ARRIVAL 0ATE MAR 3 1971

HELIOfENTRIC CONIC CISTANCE 580.253

RL 151.67 LAL .00 LOt. 316.01 VL 26.34} 6AL 7.65 AZL 91.54 HCA 273.53 SMA

RP 108.31 LAP 1.54 LOP 229.54 VP 37.344 GAP 11.76 AZP 90.e9 TAL 154.65 TAP

RC 146.899 GL -7.98 GP 13,95 7AL 41.51 ZAP 161.67 ET$ 45.98 ZA£ 1Z2.40 ETE
PLANE TOCENTRIC CONIC

C3 25.5]2 VHL 3.0fl} CLA -31.31RAL 275.95 RAG 6568.0 VEL 12.121 PTH 2.17 VHP 7.758 0P4

LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_XMTH INJ TIME

76.04 12 44 54 1106,12 19.95 355.01 149.29 114.65 13 6 40

103.96 16 23 39 5885.26 19.97 280.54 |49.29 114.64 18 ] 44

76.04 12 44 54 1106.12 19.95 )5§.01 149.29 114.65 13 6 40

103.96 16 23 39 5885.26 19.97 280.54 149.29 114.64 18 3 44

110.00 13 19 32 803.65 10.39 312.93 143,88 122.75 13 32 56

110.O0 18 30 11 5435.72 }0.15 250.45 15].95 106.92 20 20 47

CIFFERENTIAL CC_R1ECTIONS MJC-EOL_E EXECUTION ACCURACY

TC£ -.2777 TRA 4.2401 TC3-2.7216 6AU .9293 S(,T 6271.6 S(,R 662.2 5(,3 262.0

ROE .3394 RRA -.3895 RC3 .0712 FAU .02148 RRT -.7790 RRF -.7640 RTF .9749

FOE .0839 FRA 2.2151FC3 -.7282 6,_ 20440 5(_ 6]06.5 RA) .0019 R13 -.9749

_CE .4542 8RA 4.2579 8C3 2.7225 FSP -928 SGI 6292.9 562 415.8 THA 1 75.28

175.67 ECC .24452 INC 1.5387 VI 29.375

68.18 RCA 94,94 APO 156.40 v2 34.988

171.74 ZAC 114,88 ETC 259.37 CLP-168.31

-6.03 RAP 242.87 ECC 1.4702
PO CST TIM INJ 2 LAT INJ ? LONG

706.1 73.11 347.5?

5285.3 23.17 273.05
706.1 23.11 347.52

5285.3 23.12 173.05

203.7 14.64 306.40

4835.7 37.17 241.82

ORBIT 0ETERMINATZON ACCURACY

ST 1719.3 SR 436.1 SS 594.8

CRT -.5206 CRS .2535 CST -.9575

LSA 1825.4 MS4 409.6 SSA 14.2

ELI 1735.0 EL2 368.9 ALF 172.12

LAUNCH OATE AUG 9 1970 FLIGHT TIME L_]8.00 ARRIVAL CATE MAR 5 1971

HELIC_ENTRIC CONIC 0ISTANC£ 585.734

RL 151.67 LAL .00 LL"_. 316.01 VL 26.313 GAL 8.23 AZL 91.37 HCA 276.71 5HA

RP 108.]3 LAP 1.36 LOP 232.73 VP 37.310 GAP I2.30 AZP 90.16 TAL 153.52 TAP
RC 149.O57 GL -6.79 GP 13.44 ZAL 40.05 ZAP 163._ £TS 47.97 ZAE 1_2.14 ETE

PLANE TOEENTRIC CONIC

C3 27.863 VHL 5.279 OLA -30.07 RAL 277.39 RA0 6568.1 VEL 12.216 PTH 2._0 VHP
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A._ _NJ AZMTH

79.43 13 15 17 1249.80 18.61 350.15 151.01 114.05

1OO.57 16 6 47 696.92 18.63 3O9.47 151.81 114.05
79.43 13 15 17 1249.80 18.61 350.15 151.81 114.05

IOO.57 16 6 47 696.92 18.63 }09.47 151.81 114.05

110.00 15 4 56 892.32 7.09 317.67 145.33 123,53

110.00 19 16 18 3390.44 31.01 247._Z} 156.66 105.17

OlFFERENTIAL CCRR_CTIONS

TOE -.1348 TRA 4.5594 TC3-2.4969 8AU .9304

RCE .3667 RRA -.4004 RC3 .0607 FAU .01917

FOE .1334 FRA 2.2342 FC3 -.5957 8SP 20644

gCE .3981 8RA 4.5770 603 2.4976 FSP -884

125.48 ECC .25129 INC 1.3741 Vl 29.375

70.24 RCA 93.95 APO 157.01 V2 34.975

172.08 ZAC 114.61 ETC ?59.80 CLP-169.48

MI0-COURSE EXECUTION ACCURACY

SC,T 6299.2 SGR 644.0 SG3 248.4
RRT -.7661 RRF -.7506 RTF .9749

568 6332.0 _3 .0008 RI3 -.9749

SOl 6318.6 SG2 412,7 THA 175.50

8.066 0PA -7.00 RAP 244.67 ECC 1.4586

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

13 36 7 649.8 21.71 342.70

16 18 24 96.9 21.77 302.02

13 36 7 649.8 21.71 34?.70

16 18 24 96.9 21.77 302.02

15 19 48 292.3 11.45 311.?9

20 46 8 4790.4 32.77 ?38.42

ORBIT OETERMINATION ACCURACY

ST 1725.6 SR 4?5.6 SS 594.6

CRT -.4432 CRS .1901 CST -.9640

LSA 1878.1MSA 417.6 SSA 13.9

ELI 1736.4 EL2 379.1 ALF 173.45

LAUNCH CATE AUG 9 19761 FLIGHT TIME ?I0.00 ARRIVAL CATE MAR 7 1971

HELICWCENTRIC CC,NIC CISTANCE 591 .138

RL 151.67 LAL .00 L,--v,- 316.01 VL 76.284 GAL 8.H4 AZL 91.?I HCA 779.91 SMA 125.29 ECC .75H61

RP 108.39 LAP 1.19 LC_ ?35.9? VP 37.777 GAP 12.87 AZP 90.21 TAL 157.39 TAP 77.30 RCA 97.89

RC 151.205 GL -5.68 GP I?.97 ZAL 38.67 /AP 164.05 ETS 50.26 /AE I71.H8 ETE 177.39 ZAC 114.38

PLANETOCENTRIC CC_IC

C} 30.530 VHL _.525 CLA -78 .H9 RAL ?78.75 RAC 6_68.2 VEL 12.325 PTH ?.72 VHP 8.594 CP4 -7.91 RAP 246.5? ECC 1.5024

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LCIN6 INJ RT ASC INJ ATMTH INJ TIME P© CST TIM INJ ? LAT INJ ? LC'WN6

84.00 13 56 32 1157.77 17.31 342.73 154.35 113.50 14 15 50 557.8 ?0.54 335.33

96.00 15 36 ?4 834.63 17.33 319.06 154.36 113.49 15 50 18 ?34.6 20.36 311.65

100.00 15 3 g 942.08 11.63 324.16 151.54 I17.73 15 18 42 342.I 15,25 317.24

100.00 17 12 37 5813.60 23.19 276.59 156.81 109.41 18 49 30 5213.6 ?5.63 ?68.64

I10.00 14 53 51 970.88 4.12 321.81 147.02 123.96 15 10 ? 370.9 8.55 315.53

110.00 19 38 15 3357.56 31.57 244.80 159.63 103.85 ?I 7 33 4757.6 33.15 235.93

CIFFERENTI4L CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORGIT CETERMINATION ACCURACY

TOE -.0306 TRA 4.895? TC3-?.2767 8AU .9293 SGT 6320.I 5GR 626.5 SO3 235.7 ST 1741.3 SR 415.4 SS 596.0

ROE .3749 RRA -.4120 RC3 .0516 FAU .01699 RRT -.7539 _ -.7381 RTF .9749 CRT -.3692 CRS .1344 CST -.9702

FCE .I 771 FRA 2.7537 FC3 -.4817 BSP 20866 ?>(,8 6351.0 R'Z} .0000 R13 -.9750 LSA 1841.? MSA 411 .7 5SA 13.6

80E .3762 eRA 4.9175 BC3 Z.2768 FSP -844 S61 6337.8 $62 410.5 THA 175.71 ELI 1748.4 EL? 3H4.5 ALF l74.71

INC 1.2074 VI 29.375

APO 157.70 V? 34.962

ETC 260.24 CLP-170.64

LAUNCH CATE AUG 9 1970 FLIGHT TIME 212.00 ARRIVAL CATE MAR 9 1971

HELIOCENTRIC CONIC

RL 151.67 LAL .00

RP 108.43 LAP 1.01

RC 133.343 GL -4.64

PLAN[TOCENTRIC CONIC

C3 33.573 VHL 9.794

LNCH AZMTH LNCH TIME L-I TIME INJ LAT
90.00 14 2 59 I178.L_3 11.84

90.00 15 40 II 862.06 20.35

I00.00 14 38 42 1062.73 7,72

I00.00 17 47 9 5740.8f 24.75

II0.00 14 45 0 1042.97 1.37

110.00 19 57 20 5333.34 31.95

OIFFERENTIAL COPR_CTfONS

TOE .0960 TRA 5.2498 TC3-Z,0610 8AU .9253

ROE .3838 RRA -.4241 RE3 .0437 FAU .01492

FOE .2158 FRA 2.2746 FC3 -.3847 8SP 21088

80E .3956 8RA 5.2669 8C3 2.0615 FSP -807

CISTANCE 596.456

LOL 316.01 VL 26.254 GAL 9.49 AZL 91.04 HCA 283.10 SMA 125.11 ECC .26656 INC 1.0376 Vl 29.375

LOP 739.11 VP 37.244 GAP 13.47 AZP 90.24 TAL 151.26 TAP 74.37 RCA 91.76 A_D 158.46 V? 34.949

GP 12.54 ZAL 37.35 ZAP 165.04 £TS 5Z.90 ZAE 121.62 ETE 172.66 ZAC 114.16 ETC ?60.69 CLP-171.77

0LA -27,78 RAL 280.04 RAO 6568.3 VEL 1_,448 PTH 2._5 VHP 8.74_ 0PA -8.76 RAP 248.40 ECC 1 ,5576

INJ LONG INJ RT ASC INJ AA'MTH INJ TIME PC) CST TIM INJ ? LAT INJ _ LONG

341.63 154.95 115.91 14 22 37 578.? 15.23 334.59

322.34 158.71 110.12 15 54 33 762.1 27.91 314.61

3}0.99 152.78 118.97 14 56 25 462.7 11.53 324.27

171.75 160.32 107.31 19 22 49 5140.8 26.89 263.60

325.58 148.87 124.16 15 2 23 443.0 5.84 319.35

243.01 16E.52 102.86 21 26 14 4733.3 33.39 234.08

MIO-COLMSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 6335.3 _ _9.3 $63 223.7 ST 1764.1 _ 405.? SS 598.4

RRT -.7425 RR_ -.7266 RTF .9752 CRT -.2999 CRS .0857 CST -.9759

,SG8 6364.5 R'43 -.0006 RI3 -.9752 LSA 1862.3 MSA 407.5 SS4 13.3

S_! 635_.5 ,$62 407.1THA 175.90 ELl 1768.5 EL2 385.6 4LF 175.86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH BATE AUG 9 1970 FLIGHT TIN[ 214.00 ARRIVAL GATE MAR 11 1971

HELIOCENTRIC CONIC 0ZSUNOE 601.675

RL 151.67 LAL .0_ LO. ]16.01 VL 26.224 GAL 10.20 AZL 90.86 MCA 2H6.29 S*IA 124.93 ECC .275?0 INC .8633 VJ ?9.]75

RP 108.47 LAP .83 LOP 242.29 VP 37.212 GAP 14.11 AZP 90.24 TAL 150.16 TAP 76.45 RCA 90.55 APO 159.31 V2 ]4.937

RC 15].470 GL -3.66 GP I?.15 7AL 36,12 Z4P 165.95 [TS 35,94 IAE |21.36 [TE 172.91ZAC li3.97 ETC 261.15 CLP-17?.90

PLANE TOCENTRIC CONIC
C3 37.061 VHL 6.088 CLA -26.71RAL 2_1.24 RA0 6_}.4 V_L 12.5_7 PTH 2.28 VHP 9.12| GP4 -9.55 RAP 250,3Z ECC 1.6099

LNCH ATNTH LN_H TIN[ L-J TIN[ |NJ _AT INJ LONG |NJ RT _,_ |NJ AZMTH INJ TIM_ _ C$7 T_M INJ Z LAT INJ ? LONG

90.00 13 3Z 54 1118.42 7.55 349.70 1_.06 |17.37 11 54 58 718.4 11.16 342.88
90.00 16 19 53 771.74 _?._ 316.48 _62.42 |07._5 16 32 45 171.7 24.59 308.5?

100.00 14 22 28 1158.34 4.53 336.30 154.48 119.58 14 41 46 558.3 8.44 3?9.69

lO0.OO 18 13 1 5695.10 25.64 268.64 163,51 105.91 19 47 56 5095.1 27.56 260.37

110.O0 14 37 43 1110.47 -1.2| 329.10 I S0.84 124.16 14 56 13 510.5 3.?8 327.90

110.00 20 14 15 5315.74 58.21 24|.11 165,]8 102.13 21 42 51 4715.7 33.54 237.73
OIFFERI[NTIAL CORECT]ONS NIC-COURS(EXECUTION aCCURACY ORelT 0ETERNINATION ACCURACY

TCE .2261 TR4 5.6257 TC3-1.8511 6AU .9174 SGT 6345.0 _ 592.2 T_3 212.6 ST 179Z.2 SR 594.9 SS 6OI.9

RC£ .3931RRA -.436_ RC3 .0_6 FAU ,01291 RRT -.7]16 l_r -.7161RTF .9756 CRT -,235H CRS .0430 CST -.9808

FOE .2508 FRA 2.2979 FC3 -.3015 65P 21285 5_ 6372.6 _} -.0010 R13 -.9756 LSA 1889,3 NSA 400.7 SSA 13.O
BOE .4535 6RA 5.6426 8C3 1.8515 FSP -770 SG! 6359.8 .%2 401_6 THA 176.08 ELI 1794.7 £L2 3_3.2 ALF 176.8_

LAUNCH GATE AUG 9 1970 IrLIG$4T TII4E 216.00 ARRIVAL GATE MAR 13 1971

HELIOCENTRIC CONIC 0ISTANC4E ff36.780

RL 151.67 LAL .00 LOL 316.01 VL L_15.195 GAL 10.95 AZL 90.6(@ PICA 289.47 _WA 124.74 ECC .2_461 INC -6_36 Vl 79.375

RP 108.51 LAP .64 LOP 245.48 VP 37.179 GAP 14.79 AlP _0.23 TAL |49,08 TAP 78.55 RCA _9.24 APO 160.25 V? 34.925

RE 157.587 GL -2.74 GP 11.79 ZAL _4.96 74P 166.80 ET5 59.43 7AE 121.09 ETE 173.13 ZAC 113,80 ETC 261,67 CLP-174.OZ

PLAN[TOCENTRIC CONIC

C3 41.061 VHL 6.408 CL4 -25.7! RAL 282.37 RAG 656_.6 V[L 12.745 PTH 2.32 VMP 9,526 CP4 -I0.2_ RAP 252.26 ECC 1,668
LaWCH AZMTH LNCH TIN[ L-I Tlt_ INJ LAT |NJ LONG INJ RT A,_ |NJ AIMTN INJ TINE FO CST TIM [NJ Z LA T INJ ? LONG

_L00 13 II _ 1421.39 4.29 355.51 157.69 IIB.02 13 38 12 _21.4 8.01 34_._0

90.00 16 47 IH 720.56 23.38 313.08 165.68 106.44 16 59 18 IZ0.6 25.42 ]05.00

100.00 14 10 9 1241.70 1.72 _40._8 156.87 119.85 14 30 51 641.7 5.68 3]4.33
1610.00 18 34 20 5663.52 86.22 266.47 166.55 104.963 ?0 8 44 5063.5 28.01 758.13

110.00 14 31 35 1174.49 -].66 332.45 158.92 124.01 14 51 9 574.5 .83 ]?6.24

110.00 ZD 29 24 5303.49 32.38 240.79 16_.82 101.61 81 57 4_ 4703.5 33.64 731.7_

CIFFERENTIAL CORRECTIONS NI0-OC)URS4E EXECUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

TOE .36,07 IRA 6.0254 TC3-1.64H2 BAU ,9049 ,_T 6}49.9 _ 574._ SG3 L_32.1 ST 1823.7 SR ]84.? SS 60_.4

ROE .4078 RRA -.4498 RC3 .0301 FAU .01095 RRT -.7217 RRlr -.7064 RTK .9761 CRT -.1772 CRS .0055 CST -.9849

FOE .7879 FR4 _.3239 FC} -.2_9 BSP 21453 S(.B 6]75.9 R_3 -.0018 RI3 -.9761 LSA 1920.3 MSA 391.8 SSA I?.6

BeE .5407 6RA 6.0422 BC3 1.64_5 FSP -735 SGI 6363.5 SC,2 397.0 THA 176.25 EL1 1875.1 EL2 ]77.9 ALF 177.77

LAUNCH OATE AUG 9 197{] FLIGHT TIME 21_.00 ARRIVAL CATE MAR 15 1971

HELICWCENTRIC CONIC

RL 151.67 LAL .00

RP 10H.54 LAP .46

RC 159.692 GL -1.8_

PLANE TC(ENTRIC CONIC

C) 45.662 VML 6.757

LN(H _8NTH LNCH TI_

9O.OO 15 0 56

90.00 17 9 IH

I00.OO 14 0 16

IOO,00 18 52 38

110.00 14 26 19

II0.00 20 43 5

CISTANCE _I1,753

LOL 311.01 VL 26.165 GAL 11.77 A7L 9(1.5_ HCA 29?.65 SMA 124.56 ECC .29489 INC .4967 Vl 29.375

LOP 24H.66 VP ]7.|4H GAP 15.57 47P _Y].19 TAL 148.02 TAP 80.67 RCA H7.H3 APO 16l.)0 V2 34.913

GP 11.47 /AL 33._7 7AP 167.56 ETS E).4Z ZAE 120.81ETE 173.33 7AC 113.64 ETC 262.10 CLP-175.15

CLA -24.76 RAL 28].43 RAG 6568.7 VEL 12.924 PTH 2.36 VHP 9.96] CP_ -I0.96 R_P 254.2] ECC 1.7515

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ _ZNTH INJ T[_E _ CST TIM INJ 2 LAT INJ 2 LONG

1509.00 1.48 .41 139.55 11_.2_ 13 26 5 909.0 5.25 35].76

686.44 ?4.0? 310.7H IE_.75 105.46 17 20 44 H6.4 25.91 302.62

1317.41 -.85 545.04 118.76 I19._8 14 28 14 717.4 3.13 318.51

5641.3{3 26.60 264.93 169.50 104.18 _0 _6 39 5041.] 28.78 256.5]

1235.74 -5.98 }35.67 135.07 123.72 14 46 54 655.7 -I.51 3_9.43

5295.73 57.48 240.81 171,03 101.28 2? 11 21 4695,7 33.70 231.19

OIFFERENTIAL CORRECTIONS

TCE .5010 TRA 6.4520 TC]-I .4579 8AU ._870

RDE .4177 RRA -.4629 RC3 .0247 FAU .00904

FOE .3129 FRA 2.3536 RE3 -.1714 BSP 71580

BOE .6491 8RA 6.4685 8C3 1.4531FSP -701

MIC-COU_SE EXECUTION _CCURACY ORGIT CETERMINATION ACCURACY

_T 6350.6 S_R 537.! _W&3 198.3 ST IF57.5 SR 37].2 SS 611.8

RRT -.7122Rt_r -.6974 RTF .976B CRT -.1237 ORS -.0777 CST -.9885

S(,e 6)75.0 _23 -,0014 R13 -.976_ LSA 19_4.1 MSA 381 .I SSA 17.3

$61 6363.1S_2 390.3 THA 176.41 ELI IH58.I EL? 370.2 ALF 178.52

LAUNCH OAT? AUG 9 1970 FLIC.MT TINE ?L:_L5.00

HELIOCENTRIC CONIC

RL 151.67 LAL .00

RP 108,58 LAP ._7

RC 161.784 GL -1.08

PLANETOCENTRIC CONIC

C3 50.@71 VHL 7.139

LNCH AZHTH LNCH TIME

90.00 12 50 @

90.00 17 27 54

I00.00 13 52 3

I00.00 19 8 41

110.00 14 21 43

II0.00 20 35 )(]

OIFFERENTIAL CORRECTIONS

TOE .6492 TRA 6.o_096

RDE .4276 RRA -.4760

FOE .34?'0 FRA 2.3880

BOE ,7746 BRA 6.9_60

CISUN_E 616.571

LCL 316.01 VL 26.136 GAL 12.64 ATL 90.!I(] t-W:a 295.83 S_4A

LOP 251,83 VP 37.116 GAP 16,31 A/P 90,13 TAL 147.00 TAP

GP 11.I7 ZAL 32.87 ZAP 1_1.24 ETS 67.96 ZAE IL:_0.5_ ETE

TC3-1.2644 8_U .8617

RC3 ,0186 FAU .00711

FC3 -.IL;=07 8_ 21614

Be3 1.2645 FSP 1-666

ARRIVAL GATE MAR 17 1971

I74.39 ECC .30614 INC .3010 Vl ?9.375

8?.83 RCA 86.31 APO 167.47 v? 34.901

173.52 740 113.4_ ETC ?6?.59 CLP-176.78

OL4 -_3.86 RAL 284.41 RAO 6568.9 VEL 13.18H PTH 2.40 VMP 10.437 0PA -11.59 RAP 256.20 ECC 1._389
L-I TIME INJ LAT INJ LON_ INJ RT AS(: INJ A_4TH INJ TIME PO CST TIM INJ ? LA T INJ ? LONG

1587.56 -I.06 4,79 161.56 118.30 13 16 36 987.6 Z.73 358.16

662.89 24.44 309.18 171.72 104.76 17 38 57 6?,9 ?6.2] 300.97

1387.71 -3._3 348.90 160.35 119.73 14 15 11 787.7 .75 34?.38

5626.01 ?6.85 263.86 178.39 103.67 _ 42 27 5026.0 ?_.46 ?55.43

1294,67 -8.?0 33H.79 157.29 1_3.30 14 43 18 694.7 -3.76 337.51

5291.88 32.54 _39,9"d 173,83 101.1_ _ _3 4? 4691.8 33.72 ?30.88

MIC-COUR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SC.T 6348.0 S6R 538:8 $63 I_3._ ST 1893.0 SR 361.6 SS 618.6
RRT -.70_0 RRF -.68_ RTF .9777 CRT -.0750 CRS -.0576 CST -.9910

S(,8 6370.8 _3 -.0014 RI3 -,9777 LSA 1990,0 MS_ 369.2 5SA I?.0

SGI 6359.3 S_ 38_.5 THA 176.57 ELI 1893.2 EL2 360.5 ALF 179.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE AUG 10 1970 FLIGHT TJNE 70.00 ARRIVAL CATE O(T 19 1970

HELIOCENTRIC CONIC

RL 151.65 LAL .IX)

RP 108.57 LAP -3.07

RC 50.589 GL -7.52

PLANE TOCENTRIC CONIC

C3 99.594 VHL 9.980

LNCH ATMTH LNCH TZNE

87.59 11 50 58

92.41 12 31 35

100.00 12 13 44

IOO.OO 14 51

II0.00 12 12 27

110.013 17 9 16

OIFFERENTIAL CORRECTIONS

TOE .2394 TRA-I.1826

ROE _,77flI RRA -.0623

FOE -.1677 FRA .5269

8OE .8112 _A 1.1843

O|STANCE 147.988

LC¢ 316.96 VL 20.161 GAL 7.64 AZL 93.75 H(A 54.90 5HA 98.75 ECC .54721 INC 3.7501 Vl 29.380

LCP 11.80 VP 33,18! GAP -32.74 A2P 92.16 TAL 173.58 TAP 228.48 RCA 44,71 APO 152.79 V2 34.905

GP -5.27 2AL 72.74 TAP 22.28 ETS 164.52 ZA[ 157.88 ETE 169.70 2AC 91.50 ETC 256.54 CLP 21.68

TC3 -.0969 8AU .1509

RC3 .0165 FAU .01510

rc3 -.1312 85P 2060

8C3 .8983 FSP °80

0LA -28.41 RAL 240.84 RA0 6569.9 VEL IA.864 PTH 2.68 YHP 19.167 GPA -15.37 RAP 210.00 ECC 2.6391

L-I T|NE |NJ LAT INd LONG |NJ RT AS(: |NJ A2_4TH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LON6

1347.88 8.71 352.45 134,37 117.15 12 13 26 747.9 12.28 345.59

1216.23 8.72 342.83 13A.38 117.15 12 51 51 616.2 12.29 335.96

1273.99 .62 342.66 129.97 119.89 12 34 58 674.0 4.60 336.12

765.35 16.98 313.77 1311.fl2 114.97 15 4 16 165.4 20.21 306.47

1278.01 -7.57 337.gO 124.92 123.43 12 33 45 678.0 -3.12 331.64

5622.14 25.77 263.17 |42.74 113.28 18 42 59 5022.1 28.69 255.20
NI0-COUR_E [_CUTIC_I ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 807.6 St_ 448.1 .%3 38.3 ST 269.4 SR 445.2 SS 234.1

RRT -.1OO0 _ .1019 R1T -.6376 CRT -.4866 CRS -.6609 CST .9740

923.6 RZ3 -.0104 RI3 .6387 LSA 508.6 MSA 258.1 SSA 13.9

,_| 809.4 SG2 444.8 THA 175.45 ELI 470.2 EL2 222.8 ALF 111.45

LAUNCH OATE AUG 10 1970 FLIGHT TINE 72.00 ARRIVAL OATE OCT 21 1970

HELIOCENTRIC CONIC

RL 151.65 LAL ._

RP 108.53 LAP -2._

RC 49.O17 6L -7.67

PLANETOCENTRIC CONIC

C3 88.890 VHL 9.428
LNO_ A2'MTH LNCH TINE

85.09 11 33 32

94.91 12 55

I00.OO 12 25 15

I00.00 14 46 34

110.00 12 19 29

IJO.00 17 8 49

01STANCE 154.273

LOL 316.96 VL 20.?O9 GAL 7.31AZL 93.31 HOt 58.07 _A 1[]0.43 ECC .52157 IN(:

LCP 14.99 VP 33.529 GAP -31.13 A21_ 91.86 TAL 173.19 TAP 23! .26 RCA 48.05 APO

GP -5.46 ZAL 71.97 ZAP 20.8J ETS 162.98 ZAE 159.45 ETE 169.70 ZAC 91.61 ETC

OLA -28.71RAL 241.66 RAO 6_).7 _[L 14.499 PTH 2.63 VHP 18.315 DPA -16.17 RAP 211.46
Lol TINE INJ LAY INJ _ INJ RT AS(- _NJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT

13gO.IO 9.57 336.00 133.72 117.19 II 56 42 790.1 13.1_

1124.41 9.58 336.54 133.73 117.19 13 14 20 524.4 13.15

1222.21 2.38 339.81 129.80 119.81 12 45 37 622.2 6.33
767.33 16.92 313.91 137.42 115.02 14 59 21 J67.fl 20.15

1240.35 -6.15 335.91 124.53 123.69 12 40 9 640,4 -1.68

5610.20 26.09 262.38 141.79 112.91 18 42 19 5010.2 28.96
OIFFERENTIAL CORRKCTIONS

TOE .2345 TRA-I.1721TC3 -.0978 6AU .1179

ROE -.7412 RRA -.0486 RC3 .0166 FAU .01549

FOE -.1702 FRA .5450 FC3 -.1509 8SP 2193

I_CE .7774 BRA 1.1731 Be3 .0992 FSP -89

3.5138 Vl 29.380

152.81 V2 34.917

256.67 CLP 20.11

MIO-COURSE E_ECUTIO_ ACCURACY

SGT 844.9 SGR 432.8 _3 41.8
RRT -.1114 RRF .1|39 RTF -.6577

S(_ 958,6 R23 -.0119 RI3 .6588

SGI 847.0 SG2 448.9 THA 175.25

ECC 2.4629
INJ 2 LONG

349.11

329.66

333.25

306.60

329.68

254.38

CRSIT DETERMINATION ACCURACY

ST 282.3 SR 450.6 SS 243.1

CRT -.4853 CRS -.6564 CST .9751

LSA 519.5 NSA 267.8 5SA 14.2

ELl 478.1 EL2 232.6 ALF 112.52

LAUNCH CATE AUG 10 1970

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 108.49 LAP -2.89

RC 47.541 GL -7.8!

PLANE TOCENTRIC CONIC

C3 79.369 VHL 8.909

LNCH AZHTH LNCH TIH[

H3.64 11 24 43

96.36 13 10 Z0

100.00 12 36 22

IOO.00 14 41 22

110.OO 12 25 50

110.OO 17 8 24

FLIGHT TIN[ 74.00

CISTANCE 160.622

LOL 316.96 VL 21.219 GAL 6.97 AZL 93.29 HCA 61.25 SNA

LOP 18.1_ VP 33.859 GAP -29.60 AZP 91.59 TAL 172.84 TAP

CP -5.68 7AL 71.29 2AP 19.37 ETS 160.96 2AE 161.19 ETE

ARRIVAL CAT[ OCT 23 1970

102.08 ECC .49697 INC 3.2931 Vl 29.380

234.09 RCA 51.35 APO 152.81 V2 34.929

169.78 ZAC 91.70 ETC 256.81 CLP 18.55

CLA -28.96 RAL 242.40 RAG 6569.6 VEL 14.167 PTH 2.58 VHP

L-I TIN[ INJ LAT INJ LON6 INJ RT A_ INJ A_4TH INJ TIME

1402.52 10.44 357.37 132.93 117.17 11 48 6

1060.83 10.46 332.33 132.94 117.16 13 28 1

1170.04 4.14 336.94 129.50 119.63 12 55 52

768.54 16.89 313.97 136.18 115.03 14 54 11

1203.20 -4.75 353.95 124.01 123.89 12 45 53

5596.18 26.46 261.46 140.71 112.48 18 41 40

17,497 0PA -16.99 RAP 212.94 ECC 2.3062

PO CST TIN INJ 2 LAT INJ 2 LONG

802.5 14.00 350.45

460.8 14.02 325.41

570.0 8.06 330.34

168.5 20.13 306.67

603.2 -.26 327.74

4996.2 29.26 253.40

CRBIT 0ETERNINATION ACCURACY

ST 295.9 SR 455.3 SS 252.4

CRT -.4857 CRS -.6525 CST .9764

LSA 530.6 HSA 277.3 5SA 14.4

ELI 486.0 EL2 242.4 ALF 113.77

0IFFERENTIAL CORRECTIONS NI0-CCIUR._E E_ECUTION ACCURACY

TOE .2304 TRA-I.1613 TC3 -.0972 BAU .I046 SGT 883.5 _ 457.0 5_3 45.7

ROE -.7079 RRA -.0357 RE3 .0163 FAU .01593 RRT -.1240 RAF .1272 RTF -.6778

FOE -.1728 FRA .5635 rE3 -.1738 8SP 2335 S(_ 994.7 1_3 -.0135 RI3 .6783
_CE .7445 _RA 1.1618 6C3 .0986 FSP -9¢J S_I 886.0 _2 4_2.2 THA 175.03

LAUNCH 0ATE AUG I0 1970 FLIGHT TINE 76,00 ARRIVAL GATE OCT 25 1970

HELIOCENTRIC CONIC DISTANCE 167.03I

RL 151.65 LAL .00 LQ, 316.96 VL 21.694 GAL 6.62 AZt. 93.09 H¢,A 64.44 S_4A 103.71 ECC .47343 IN( 3.0854 VJ 29.380

RP 108.45 LAP -2.78 LOP 21.37 VP _4.171 6AP -_B.15 AZP 91.33 TAL 172.52 TAP 236.96 RCA 54.61 APO 152.80 V2 34.942
RE 46.171 GL -7.92 GP -5.91 7AL 70.69 TAP 17.97 ETS 158.?0 2_E 163.11 ETE 169.99 2AC 91.76 ETC 256.97 CLP 17.00

PLANE TOCENTRIC CONIC

C3 70.894 VHL 8.420 OLA -29.19 RAL 243.06 RA0 6569.4 VEL 13.865 PTH 2.53 VHP 16.711 GPA -17.82 RAP 214.43

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZldTH INJ TIME PC) CST TIN INJ 2 LAT

82.62 11 19 8 1402.70 11.33 357.84 132.01 117.08 II 42 50 802.7 14.88

97.38 13 21 II 1OO8.10 11.35 328.90 132.02 I17,07 13 37-59 408.1 14.89

1OO.OO 12 46 58 1117.94 5.89 334.06 129.06 119.36 13 5 36 517.9 9.76

I00.00 14 36 2 76B.09 16.90 313.94 134.82 115.03 14 48 50 168.1 20.14

110.00 12 31 26 1166.82 -3.36 332.05 123.33 124.04 12 50 53 566.8 1.13

110.00 17 8 3 55B0.02 26.87 260.39 139.48 111.97 18 41 3 49P,0.0 29.61
OIFFERENTIAL CORRECTIONS NI0-COURSE E_ECUTION ACCURACY

TOE .2272 TRA-J.I_O TC3 -.O948 BAU .0910 SGT 923.5 _ 460.6 ,%3 50.0

ROE -.6752 RRA -.O235 RC3 .0154 FAU .01642 RRT -.1_1 _ .1420 RTF -.6957

FOE -.175_, FRA .5824 FC3 -.L:_O5 8SP 2484 S_ 1032.0 R_3 _.0153 RI3 .6971

80E .7124 8RA 1.1503 8C3 .0960 FSP -IIO ,5(11 926.4 ,_2 454.7 THA 174.81

ECC 2.1667

INJ 2 LONG

350.90

321.95

327.41

306.64

325.84

252.27

ORBIT 0ETERNINATION ACCURACY

ST 310.2 _R 459.5 SS 261.9

CRT -.4880 CRS -.6491 CST .9779

LSA 542.1MSA 286.2 SSA 14.6
ELI 493.9 EL2 251.9 ALF 115.22
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 19701

LAUNCH OATE AUG ID 1970 FLIGHT TIME 78.00 ARRIVAL D4TE OCT 27 1970

HEL IOCENTRI C CONIC

RL 151 .65 LAL .00

RP 108.47 LAP -?.67

RC 44.918 GL -8.01

PLANETOCENTRIC CONIC

C3 63. 347 VHL 7.959

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

81.87 11 15 ?9 1394.88 17.73

98.13 13 Z9 ?4 967.21 17.75

1OO.00 IZ 56 47 1066.74 7,59

1(i30.00 14 30 47 765;_59 16.98

110.OO IZ 36 17 1131.54 -Z.O?

II0.O0 17 7 51 5561.59 ?7.34

OIFFERENTIAL CORRECTIONS

TOE ._.747 TRA-l.13_? TO3 -.0900 BAU ,0771

ROE -.6437 RRA -.0120 RC3 .0137 FAU .01696

FOE -.1784 FRA ,F_18 FC3 -,7318 BSP ?636

BOE .6813 eRA 1.1:_q3 Be3 ,0911 FSP -123

0I STANCE 173.495

LOL 516.96 VL ??.134 GAL 6.77 AZL 97.89 HCA 67.6? SMA 105.30 ECC .45098 INC ?.8882 V! ?9.38(]

LOP 24.56 VP 34.465 GAP -Z6.7fi AZP 91.10 TAL 17'2.26 TAP '239.88 RCA 57.81 APO 157.78 VZ 34.954

GP -6.17 7AL 70.17 TAP 16.61 ETS 156.01 ZAE 165.19 ETE 170.41 ZAC 91.80 ETC 757.13 CLP 15.45

CL4 -'29.37 RAL '243.63 RAO 6569.'2 VEL 13.591 PTH- ?.48 VHP 15.955 CPA -18.66 RAP 715.93 ECC ?.0475

|NJ LONG INJ RT A_C INJ ATMTH INJ TIME PO CST TIM INJ ? L4T INJ ? LONG

357.73 130,95 116.91 1| 38 44 794.9 15.74 350.74

3'25.98 130.96 116.90 13 45 '26 362.Z 15.76 318.99

331.'21 1'28.45 I19.00 15 14 33 466.7 11.40 3?4.50

315.79 135.54 114.98 14 43 33 165.6 L}0.20 306,48

330.'20 17'2.56 1'24.13 1'2 55 4 531 .§ Z.48 3?4.00

259.16 1:_.1'2 111.37 18 40 3? 4961.6 '29.99 '250.97

NIC-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SCaT 964.7 SGR 463.6 S_3 54.6 ST 375.2 SR 463.0 SS 771.7

RRT -.1557 RRF .1586 RTF -,1136 CRT -.4919 CRS -.6466 CST .9796

1070.4 RZ3 -.0174 R15 .7151 LSA 554.1 MSA ?94.5 SSA 14.8

SGJ 968.1 SG'2 456.5 THA 174.56 ELI 501,9 EL? 761 .? ALF 116.87

LAUNCH 0ATE AUG 10 1970 FLIGHT TIME 80.00 ARRIVAL CATE OCT ?9 1970

HEL ICX:ENTRI C CONIC

RL 151,65 LAL .00

RP 108.38 LAP -Z.55

R( 43.790 GL -8,07

PLANE TOCENTRI C CONIC

C3 56.6?3 VHL 7.5'25
LNO4 AZMTH LNCH TIME

81.34 11 13 17

98.66 13 35 27

100.00 13 3 '23

100.00 14 26 Z

110.(30 J? 40 4

110.OO 17 7 50

CISTANCE 1BO .009

LOL 316.96 VL '2'2,544 GAL 5.9'2 AZL 9'Z.70 HCA 7(].81 SMA I(]6.85 ECC .42959 INC '2.6998 Vl "29.380

LOP '27.76 VP 34.743 GAP -25.43 AZP 90.89 TAL 17'2.03 TAP '24'2.H5 RCA C_3.95 APO 15'2.75 v2 34.967

GP -6.46 7AL £9.74 ZAP 15.31 ETS 15'2.77 2'AE 167.44 ETE 171.17 ZAC 91.80 ETC 757.31 CLP 13.91

OLA -'29.51RAL '244.1'2 RAC 6569.0 VlEL 15.341 PTH '2.44 VHP 15.'2'28 CPA -19.52

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'I4TH INJ TIME PO CST TIM
1380.80 13.13 357.16 1'29.77 116,66 II 36 18 780.8

9'21.66 13,14 3'23.44 1'29.77 116.66 13 50 49 3'21.7

1017.90 9,19 3'28.47 177.67 118,57 13 '2'2 '21 417.9
759.80 17.14 313.44 131,77 114.87 14 38 41 159.8

1097,71 -.7'2 3'28.44 1'21.6'2 124.18 12 58 21 497.7

5540.B0 '27.84 ?57.75 136.63 110.68 18 40 11 4940.8

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE .2'279 TRA-l.1260 TC3 -.08'27 BAU .0652 SGT 1007.5 SGR 466,2 SG3 59.8

ROE -.6119 RRA -.0010 RE3 .0112 FAU .01756 RRT -.1710 RIRF .1770 RTF -.7307

FOE -.1814 FRA .621B FC3 -.2685 BSP '2793 _ 11|0,0 R_3 -.0198 R13 .7523

80E .651Z BRA 1.1'260 BC3 .0834 FSP -137 $61 1011.3 ,K,'2 457.6 THA 174.30

RAP 217.43 ECC 1.9319

INJ ? LAT INJ ? LONG
16.60 350.12

16.61 316.40

12.93 371.68
20.35 306.12

3.76 322.23

30.40 249.49

OR61T 0ETERMINATION ACCURACY

ST 340.8 SR 466.9 SS 781.?

CRT -.4975 CRS -.6444 CST .9814

LSA 566.7 MSA 392.0 SSA 15.1

EL1 510.3 EL? ?70.0 ALF 118.71

L4UNCH OATE AUG I0 1970 FLIGHT TIME 82.00 ARRIVAL C4TE OCT 31 1970

HELIOCENTRIC CONIC CIST4NCE 186.567

RL 151 .65 LAL .00 LOL 316.96 VL '27.974 G4L 5.56 AZL 92.52 HCA 74.00 SMA I0_.36 ECC .4_978 INC ?.5184 Vl ?9.380

RP 108.34 LAP -?.47 LOP }0.95 VP 35.004 GAP -74.16 AZP 90.69 TAL 171.86 TAP ?45.86 RCA 64.01 APO 15_.70 V? 34.980

RC 42.797 GL -8.10 GP -6.77 ZAL 69.59 ZAP 14.07 ETS 148.86 ZAE 169,85 ETE 172.56 74C 91,77 ETC ?57.49 CLP 12.36

PLANE TOCENTRIC CONIC

C3 50.656 VHL 7.116 CLA -79,60 RAL '244.51 RAO 6568.9 VEL 15,115 PTH 2.39 VHP 14.528 OP4 -_0.41 RAP 718.94 ECC 1.8333

LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME F_ CST TIM INJ ? L4T INJ ? LONG

81.01 11 17 14 1361.55 14.00 356.18 I78.44 116.34 11 34 55 761.5 17.43 349.09

98.99 13 39 38 885.6Z 14.0'2 371.2'2 I28.45 116.34 15 54 24 285.6 17.45 314.13

I00.00 13 1'2 3 973.88 10.61 3_5.98 126.66 118.11 13 28 17 373.9 14.79 319.17

100.00 14 '22 30 748.51 17.46 31'2.76 1_,16 114.65 14 54 59 148.5 20.64 305.41

110.00 IE 4? 55 1065.72 .50 3'26.77 1_.53 1'24.18 15 _ 41 465.7 4.98 3?0.55

II0.00 17 8 7 5517.48 28.39 '256.16 135.01 109.88 18 40 5 4917.5 30.83 247.81

OIFFERENTIAu CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .7219 TRA-|.II33 TC3 -.0721BAU .0491 S6T 1051,3 S/_ 468.4 $65 65.4 ST 357.'2 SR 468.? SS ?9?.0

ROE -.5815 RRA .0095 RC5 .[_37S FAU .018'23 RRT -.1905 _ .1977 RTF -.7471 CRT -.5051 CRS -.6437 CST .9834

FOE -.1846 FRA ,6425 FC3 -,3116 BSP '2955 ,S6B 1150.9 R'Z3 -.0'2'24 R13 .7489 LSA 580.? MSA 308.6 SSA 15.3

802 .6224 BRA 1.1133 BC3 .07'23 FSP -IS'2 $61 1055.9 ,562 457.8 THA 174.0'2 ELI 519.1 EL? ?78.0 ALF 120,76

LAUNCH OATE AUG 10 1970 FLIGHT TIME 84.00 ARRIVAL CATE NOV 2 1970

HELIOCENTRIC CONIC DISTANCE 193.165

RL 151 .65 LAL .DO LOL 316.96 VL '23.'278 GAL 5.'27 AZL 9"Z.34 HC.A 77.Z0 5MA

RP I08,29 LAP -'2.28 LOP 34.15 VP 35.'249 GAP -L:_.94 AZP 9(].5'2 TAL 171.74 TAP

RC 41.950 GL -8.09 GP -7.1'2 ZAL 69,1Z 7AP 1'2,91ETS 144.11 ZAE 17'2,38 ETE

PLANETOCENTRIC CONIC

C3 45.3OZ VHL 6.731 OLA -'29.64 RAL _44.81 RAG 65_.7 VEL IZ.910 PTH '2.35 VHP

LNC.H AZMTH LNCH TIME L-I TIME INJ LAT

80.87 11 12 L_ 1337.11 14.86

99.13 13 41 54 854.53 14.87

1{30.OO 13 15 40 9M_.26 11.75

IO0.OO 14 '21 17 7'28.43 18.03

I10.00 12 44 40 1036.0(] 1.64

110.00 17 8 46 5491.50 28.98
OIFFERENTI_d. CORRECTIONS

TOE .2218 TRA-I.0997 TC3 -.0375 BAU .0349

ROE -.5520 RRA .0195 RE3 .DO'24 FAU .01897

FOE -.1881 FRA .6639 FC3 -.36'25 BSP 51'27
80E .5949 BRA 1,0999 BC3 .0576 FSP -169

109.8'2 ECC .39003 INC ?.3426 Vl ?9.380

'248.93 RCA 66.99 APO 152.65 V2 34.993

175.5'2 7AC 91.71ETC 257.69 CLP 10.80

13.856 CPA -21.31 RAP 2?0.44 ECC 1.7456

INJ LONG INJ RT AS( INJ A2'MTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

354.BO 1'27=00 11_,94 11 34 39 757.1 18.23 347.65

319,34 I'27,01 115.93 15 56 9 ?54.4 18.24 317.18

3?3.94 1'2_,38 117.69 15 31 18 538.3 15.36 317.07

311.53 I'28.55 114.75 14 33 ?5 178.4 21.15 304,13

3'25._ 119.3(3 1'24.15 15 I 56 436.0 6.11 318.99

'254.37 133._7 108.97 18 40 18 4891.5 31.79 ?45.93

MI0-COUR,_E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 1096.'2 5(.,R 4?0,3 SG3 71.6 ST 374,? SR 469.9 Ss 30?.6

RRT -,'21'25 RRF .LP_J0 RTF -.76'27 CRT -.5149 CRS -,6427 CST ._854
S6B 119'2.8 _3 -.0'253 RI3 .7647 LS4 594,7 MSA 315.9 SSA 15.5

$61 1101,7 _'2 457.'2 TMA 173.70 ELI 528.8 EL2 285,1 ALF 127.98

953



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OATE AUG iO 1970 FLIGHT TIN[ 86.00 ARRIVAL GATE NOV 4 1970

HELIOCENTRIC CONIC 0|STAIN_E 199.798

RL 151.65 LAL .00 LOL 316.96 VL 21.(W39 (AL 4.87 ATL _92.17 HCA B0.39 5WA

RP 108.25 LAP -2.14 LOP 37.35 VP 35.480 GAP -ZI.7B A?P _10.36 TAL 171.67 T4P

_N_ 41.257 GL -8.04 GP -7.50 74L 6e.99 lAP 11.88 ETS 1}8.33 7AE I74.99 IT[

PL4N[TOC[NTR|C CONIC

C) 40.552 VHL 6.168 CLA -29.62 R4L 249.02 RAG 656_.6 V_L 12.729 PTH 2.)1 VHP

LN(.J4 47NTH LNCH TIME L-I TII_ INJ LIT JNJ LOW* |NJ RT A_ |NJ A_TH INJ TIN[

BO.93 11 13 4) 1307.94 15.G7 393.01 12$.43 115.46 11 39 )1

99.07 13 42 13 828.11 19.69 317.80 12S.43 119.49 1) 96 1

100.00 1) 15 18 914.19 12.50 32Z.99 12}.80 117.37 13 30 33

100.00 14 23 19 696.69 18.91 }09._ IZ6.97 113.99 14 34 55

110.00 12 45 14 1009.00 2.67 32).81 ii1.92 128.09 13 2 }

110.00 t7 9 5_ 5462.69 29.eO 292.]16 131.41 107.9} 18 40 9_

OIFFfR1ENTI_L CORRI[CTIONS NIO-C.OURSE [_CUTION ACCURACY

TOE .2216 TRA-1.0859 TC3 -.0386 8AU .021! ,T_T 1141.$ _ 471.9 S&3 78.4
_( -.9234 RRA .0292 RC) -.0046 FA_ .01979 _ -.23_ Rlqr .246_ RTF -.7779

rO[ -.1919 FR* .6_6A FC3 -.4228 GSP 3293 fw',8 1236.l R2)-.028_ RI3 .1797

00( .5683 BRJ I .0868 BC3 .0}89 fSP -|b_ S_I ||48.9 ff,_ 499.9 THJ 17}.37

LAUNC_ 047[ AU_ 10 1970 FLIC._7 TIN[ 88.00

H[LIC_ENTRIC CONIC

RL 151.65 LAL .00

RP 108.21 LAP -l.99

RC 40.727 GL -7.94

PLANETOCENTR|C CONIC

C3 36.324 VHL 6.0Z7
LN_ ATMTH LNCH TJMI[

81.24 || 16 32

98.76 13 40 20

I(}O.OO 13 IO 96

1OO.00 14 28 37

110.O0 12 44 31

110.00 17 11 31

ItI.Z3 [CC .37183 INC Z.1710 Vl 29.380

252.06 RC_ 69.87 APO 152.99 v2 35.007
181.69 ZAC 91.99 ETC _57.89 CLP 9.?4

13.2139 CP4 -22.2} RAP 221.94 ECC !.6614

PO CST TIM JNJ 2 LAT INJ 2 LONG

707.5 18.97 345.80

228.1 18.99 310.58

314.2 16.07 315.58

96.7 21.94 302.10

409.0 7.12 317.56

4862.7 31.77 243.81

ORBIT 0ET[RNINAT|ON ACCUR4CY

ST 391.7 SR _71.0 SS 313.3

CRT -.9254 CRS -.6425 CST .9874

LS_ 609.8 NSA 310.4 SSA 15.7

ELI 938.9 EL2 291.3 ALF 125.28

ARRIVAL 0ATE NOV 6 1970

01STANCE 206.46E

LQ. 316.96 VL 2}.g09 GAL 4.94 AZL _'Z.O0 t,K_ 83.99 5_44 II}.r_T_C( .39466 INC 2.0026 Vl 29.380
LOP 40.99 VP 39.69_ GAP -20.66 AZP _0._ TAL 171.65 TAP 295.24 RC4 7_.66 4PO 192.53 V2 39.020

6P -7.91 7AL (,8.89 7AP 11.00 KT$ 13_.35 ZAE 177.47 [T[ L:_3.19 Z4C 91.43 ETC 298.10 CLP 7.67

0LA -29.53 RAL 245.14 RAO 6_(_.4 VgL 12.998 PTH 2.28 VHP 1Z.987 0P4 -23.18 RAP 223.42
L-I Tilt[ INJ LAT |NJ LCIN_ INJ RT 454_ INJ A}'NTH INJ TIN[ PO CST TIM INJ 2 LAT

1272.18 16.44 350.77 123.74 114.89 II 37 44 672.2 19.66

8(}7.83 16.45 316.67 123.75 114.88 13 93 48 207.8 19.67

g01.92 12.89 321.89 121.95 117.21 13 29 98 301.9 16.43

653.32 20.07 }06.88 129.42 112.63 14 39 31 53.3 22.96

989.16 }.98 322.96 116.}9 124.02 13 0 96 385.2 8.02

9430.88 }0.29 250.10 129.44 106.74 18 42 2 4830.9 32.24

OIFF[RENTIAL CORRECTIONS NI0-COURS_ EXECUTION ACCURACY

T0E .2221 TRA-I .0712 TC3 -.0144 8AU .0097 5GT 1189.4 5GR 473.9 SG3 86.0

ROE -.4958 RRA .0386 RC3 -.0138 FAU .02071 RRT -_2639 RRF .2760 RTF -.7916

FOE -.1951 FR4 .7101FC3 -.4939 _,SP 3476 SC_ 1280.2 R"Z3 -.0}22 RI3 .7940

BOK .5433 8RA 1.0719 _C3 .0199 FSP -209 5(,1 1197.1 S(,2 493.8 THA 172.99

ECC 1.5978
INJ 2 LONG

343.48

309.38

314.85
299.28

516.29

241.46

ORBIT 0ETERt4/NATION ACCURACY

ST 409.7 5R 471.5 55 324.2

CRT -.9381CRS -.6428 CST .9895

LSA 625.9 HSA 321.4 SSA 16.0

ELI 550.1 EL2 296.0 ALF 127.66

LAUNCH 0ATE AUG 1O 1970 FLIGHT TIME 90.00 ARRIVAL _ATE NOV 8 1970

HELIOCENTRIC CCY,IIC CIST4NCE 213.151

RL 151.65 LAL .DO LOt. 316.96 VL 24.191 GAL 4.21 AZL 91.84 HCA 86.79 SMA 113.91 KCC .33849 INC 1.8361 Vl ?9.380

RP 108.17 LAP -1.83 LC'_° 43.75 VP 35.898 GAP -19.58 AZP 90.10 TAL 171.68 TAP 258.47 RCA 75.35 APO 152.46 v? 35.033

RC 40.367 GL -7.79 GP -8.38 ?AL 68.85 ZAP 10,34 ETS 123,11 ZAE 178.03 ETE 281.93 ?AC 91.22 ETC 258.32 CLP 6.08

PLANE TOCENTRIC CONIC

C3 3?.563 VHL 5.706 CLA -29.38 RAL 245.16 RAO 656_.3 VEL 12.407 PTH 2.24 VHP 11.988 CPA -24.15 RAP ?24.90 ECC 1.5359
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ ATMTH INJ TIME PO CST TIN INJ 2 LAT INJ ? LONG

81.83 11 21 17 1229.71 17.13 }47.96 121.94 114.24 11 41 47 629.7 20.26 340.60

98.17 13 39 48 795.13 17.15 316.06 121.95 114.23 13 49 3 195.1 20.28 30_.7G

100.00 13 3 27_ 899.16 12.97 321.68 119.87 117.17 13 18 19 299.2 16.51 314.68

IOO.00 14 36 26 600.91 21.40 }03.97 123.84 111.38 14 46 27 .9 24.I? ?95.82

110.00 12 42 27 964,94 4,39 321.50 114.73 123.94 12 58 32 364.9 8.77 315.21
I10.O0 17 13 48 5399.93 }0.91 247.59 127.36 109.39 18 43 44 4799.9 32.71 238.84

CIFFERKNTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TOE .2229 TRA-I.0561 TC3 .0196 8AU .0131 S&T 1237.4 SGR 479.3 ,$03 94.3 ST 428.2 SR 471.5 SS 335.?

ROE -.4693 RRA .0479 RE} -.0298 FAU .02172 RRT -.2943 RRF .}086 RTF -.8048 CRT -.5923 CRS -.6439 CST .9916

FOE -.1986 FRA .7351FC3 -.5779 BSP 3699 _ 1329.5 R}} -.0371 RI3 .8074 LSA 642.9 MSA 323.2 SSA 16.2

802 .fi199 8RA 1.0971BC} .0}02 FSP -233 5GI 1246.9 S_2 450.9 THA 172.97 ELI 562.1 EL2 299.4 _LF 130.05

LAUNCH 0ATE AU_ IO 1970 FLIGHT TIN[ 92._O ARRIVAL GATE NOV 10 1970

HELIOCENTRIC CONIC

RL 151.65 LAL .DO

RP 108.13 LAP -1.67

RC 40.182 GL -7.56
PLANE TOCENTRIC CONIC

C3 29.220 VHL 9.406

LNCH A_MTH LN_H TIME
82.82 11 28 52

97.18 I} 27 43

10_.00 12 93 21

1(30.00 14 ;I'_9_

110.00 12 38 56

110.00 17 16 48

OIFFERKNTI4L CORRECTIONS
T0E .2236 TRA-! .0401 TC} .0929 8AU .0262

ROE -.4438 RRA .0971RC3 -.0413 F_U .02285

F0E -.2018 FRA .78f6 FC3 -.6771 _SP 3841

802 .4969 BRA 1 .0417 BC} .0671 FSP -299

OISTANCE 219.863

LOt. 316.96 VL 24.492 6AL 3.89 AZL 91.67 I,_A 89.99 SHA 115.16 ECC .32331 INC 1.6705 Vl 29.380

LOP 46.96 VP 36.087 GAP -18.55 AZP 90.00 TAL 171.77 TAP 261.76 RCA 77.93 APO 152.39 V2 35.046

GP -8.89 ZAL 68.93 ZAP 9.94 ETS 113.72 ZAE 175.68 ETE 317.22 7AC 90.94 ETC 258.55 CLP 4.47

0LA -29.14 RAL 249.10 RAO 6968.2 V[L 12.272 PTH 2.21 VHP 11.414 CPA -25.16 RAP 226.35 ECC 1.4809
L-I TINK INJ LAT INJ LONG |NJ RT AS_ INJ A2_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1177.36 17.79 }44.38 1213.04 11}.90 II 48 29 577.4 20.78 536.95

793.08 17,76 316.20 120.09 11}.49 I} 40 96 193.1 20.79 308.77

903.42 12.84 321.93 117.63 117.2} 13 B 24 303.4 16.39 314.94

58}0.29 L:_.8I 277.68 IL:_Z.19 109.86 16 2} 5 9230.3 25.31 269.78

948.79 4.96 3L_0.69 112.9} 123.86 12 54 45 348.8 9.37 314.34

9}97.72 }1.96 244.81 129.17 103.86 18 4@ 6 4757.7 33.15 235.94

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 1289.6 SGR 477.5 $63 103.5 ST 446.7 SR 470.8 SS 346.1

RRT -.}2_1RRF .3449 RTF -.8174" CRT -.9674 CRS -.6441 CST .9935

560 1371.4 1_3 -.0420 R13 .8L:_3 LSA 660.2 MSA 323.8 SSA 16.5

SC,I 1296.4 .%2 447.3 THA 172.10 ELI 574.9 EL2 301 .3 ALF 132.35

9}4



JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 5. 1970)

LAUNCH DATE AUG 10 1970 FLIGHT TIME 94.00 ARRIVAL 0ATE NOV 12 1970

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 108.09 LAP -1.50

RC 40.174 GL -7.26

PLANE TOCENTRIC CONIC

C3 _6.ZSZ VHL §.1Z4
LNCH A_MTH LNCH TIE

_4.46 11 4| 30

95.54 I] 13 53

100.00 IZ 41 33

100.00 14 56 30

110.OO IZ 33 58
110.00 17 _ 35

DISTANCE ?76.591

LOL }16.96 VL 24.693 6AL 3.59 4ZL 91.50 H(A 93.?0 SMA 116.36 ECC .30908 INC 1.5048 Vl 29.380

LOP 50.17 VP 36.?64 6AP -17.55 4ZP 89.9? TAL 171.91 TAP ?65.11 RCA 80.39 APO 157.32 V? 35.D60

GP -9.46 7AL 69.10 ZAP 9.87 ETS |03.6I 7AE 177.84 ETE 3?5.86 ZAC 90.60 ETC 258.78 CLP 2.83

DLA -78.81RAL 244.95 RAD 6568.l VEL 12.150 PTH ?.18 VHP I0.867 ;PA -26.71

L-I TIME INJ LAT INJ LONG INJ RT 6._C INJ AZNIH INJ TIME PO CST TIM

1108.03 18.77 339.50 118.05 117.67 11 59 _8 508.0

809.05 18.78 317.60 118.06 11Z.66 13 27 72 209.1

913.17 12.94 322.49 IIS.?B I17.36 17 56 46 313.I

5767.24 24.21 273.52 IZ0.47 108.09 16 3Z 38 5167.?

936.98 5.AI 320.03 111.02 123.80 I? 49 35 337,0

5316.14 37.Z0 241.74 122.86 10Z.I4 18 49 II 4716.1

DIFFERENTIAL CORRECTIONS

TOE .2238 TRA-I.O?43 TC3 .0975 BAU .0404

ROE -.4|93 RRA .0664 RC3 -.0610 FAU .02410

FDE -.2045 FRA .7902 FC3 -.7949 65.° 4019

6OE .4753 BRA 1.0764 B_3 .1150 FSP -788

MID-COURSE EXECUTION ACCURACY

SGT 1334.7 SC_ 480.6 S(,3 113.7

RRT -.3654 RRF .3851 RTF -.8292

SG(3 1418.6 R_3 -.0478 R13 .83?5

S(,I 1347.6 $62 443.1 THA 171.59

RAP ?27.77 ECC 1.4320

INJ ? LAT INJ Z LONG

?1.18 332.01

21.19 31O.1O

16.10 315.52

26.45 265.44

9.81 313.71

33.54 232.76

ORBIT DETERMINATION ACCURACY

ST 465.2 SR 469.6 S$ 356.6

CRT -.5878 CRS -.644? CST .9952

LSA 677.7 MSA 323.4 SSA 16.7

ELI 580.1 EL? 301 .9 ALF 134.54

LAUNCH DATE AUG I0 1970 FLIGHT TL,4E 96.00 ARRIVAL DATE NOV 14 1970

HEt.$OCENTRIC CONIC OISTANCE ?33.334

RL 151.65 LAL .(30 LCL 316.96 VL 74.916 GAL 3.29 AZL 91.34 HCA 96.41 5MA 117.50 ECC .29579 INC 1.3379 VI 29.380

RP 108.O5 LAP -1.33 LOP 53.37 VP 36.428 GAP -16.59 AZP 89.85 TAL 172.10 TAP 268.51 RCA 87.74 APO 157.75 V? 35.073

RE 40.345 GL -6.86 GP -10.10 ZAL 69.36 lAP 10.16 ET5 93.45 ZAE 169.94 ETE 329.05 ZAC _}.18 ETC 259.01 CLP 1.17

PLANETCCENTRIC CONIC

C3 23.619 VHL 4.860 DLA -2H.38 RAL Z44.72 RAD 6568,0 VEL
LN_ AZMTH LNCH TIN? L-I TIME INJ LAT

88.09 12 I0 }8 984.83 18.67

91.91 12 42 54 880.23 18.68

100.00 12 28 18 927.48 12.09

100.00 15 7 55 5700.85 25.54

110.00 12 27 30 929.98 5.67

110.00 17 25 12 5271.11 32.80

DIFFERENTIAL CORRECTIONS

TOE .2234 TRA-|.0071 TC3 .1516 BAU .0550

ROE -.3959 RRA .0760 RC3 -.08600 FAU .0?550

FOE -.2064 FRA .8209 FC3 -.9348 BSP 4_08

BDE .4546 BRA I.OIO0 8C3 .1743 FSP -321

12.041 PTH 2.15 VHP 10.333 0PA -27.30 RAP 279.17 ECC 1.3887
INJ LCNG INJ RT A_ INJ A214TH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

330.64 115.97 111.76 I2 27 2 384.8 21.46 323.08

323.{X3 115.98 111.75 12 57 34 ?80.2 21.47 315.43

323.32 112.84 117.55 12 43 45 327.5 15.68 316.38

269.04 118.51 106.09 16 42 56 5100.8 ?7.50 260.78

319.66 109.00 123.77 12 43 0 330.0 10.07 313.33

238.36 I20.46 100.23 18 53 3 4671.1 33.86 229.78

MI0-COURSE EXECUTION ACCURACV ORBIT DETERMINATION ACCURACY

St_T 1382.8 _ 485.0 SG3 125.0 ST 483.0 5R 467.8 SS 366.8

RRT -.4066 RRF .4796 RTF -.8406 CRT -.5989 CRS -.6437 CST .9966

1465.4 R23 -.0543 RI3 .8444 LSA 694.8 MSA 371.9 SSA 17.0

SGI 1398.3 SG2 438.2 THA 170.99 ELI 601.3 EL2 300_9 4LF 136.53

LAUNCH OATE AUG 10 1970 FLIGHT TIME 98.00 ARRIVAL GATE NOV 16 1970

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 108.01L4P -1.15

RE 40.69? 6L -6.37

PL4N[TO(ENTRIC CONIC

C3 71.288 VHL 4.614

LNCH AZMTH LNCH TIME

90.00 11 39 14

90.00 13 11

100.00 I? 13 47

100.00 15 19 59

110.00 17 19 33

110.00 17 30 4?

OlFFERENTIAL CORRECTIONS

TOE .2237 TRA -.9_03 TC3 _214_ 6AU .0695
ROE -.3735 RRA .086| RC3 -.I177 FAU .02705

FOE -.2070 FRA .8543 FC3-1.0999 8SP 4399

8DE .4354 ORA .9941BC3 .7441 FSP -358

OlST4NCE 240.086

LOL 316.96 VL 75.177 GAL 3.01 47L 91.17 HCA 99.6? SM4 118.58 ECC .78339 INC 1.1688 Vl 29.380

LOP 56.59 VP 36.58Z GAP -15.67 4ZP 89.80 T4L 177.34 TAP 771.96 RCA 84.97 APO 157.18 v? 35.086

GP -10.81 ZAL 69.70 ZAP 10.82 ET5 83.95 ZAE 167.06 ETE 330.33 ZAC 89.68 ETC 259.74 CLP -.53

DLA -?7.83 RAL 744.4I RAG 6567.9 VEL 11.944 PTH ?.I3 VHP 9.8?6 DPA -?8.44 RAP ?30.5? ECC 1.3503

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZ'MTH INJ TIME PO CST TIM INJ ? L4T INJ ? LONG

1057.86 15.31 334.50 112._7 IIA.1I JI 56 5? 457.9 18.44 327.2?

756.77 ?2.67 315.49 115.21 107.44 13 ?4 77 156.8 24.84 307.49

946.?1 11.49 324.40 110.36 117.78 17 29 33 346.2 15.12 317.49

5631.70 ?6.75 264.76 116.47 103.86 16 53 5I 5031.7 28.39 255.84

9?8.07 fi.74 319.56 106.89 123.76 12 35 1 328.1 10.14 313.23

5?22.60 33.32 234.67 117.94 98.10 18 57 45 467Z.6 34.08 225.51

MIO-COLMSE EXECUTION ACCURACY CROIT OETERMINATfON ACCURACY

5GT 1431.8 5GR 491.4 5G3 137.6 ST 501.3 SR 465.3 SS 376.4

RRT -.4524 RRV .4781RTF -.8510 CRT -.6175 CR5 -.6419 CST .9978

S(,0 1513.8 R23 -.0609 RI3 .8557 LSA 717.2 MSA 319.1 SSA 17.3

$61 1450.7 SG2 432.5 THA 170.30 ELI 615.6 EL? 298.0 ALF 138.44

LAUNCH 04TE AUG 10 1970 FLIGHT TIME 100.00 ARRIVAL DATE NOV 18 1970

MELIC_ENTRIC CONIC

RL 151.65 LAL .(30

RP 107.97 LAP -.97

RC 41.209 GL -5.75

PLANETOCENTRIC CONIC

C3 19.227 VHL 4._5

LNCH AZMTH LNCH TIME

9(3.00 11 12 33

9O.OO 13 35 32

100.00 11 58 7

100.00 15 32 40

110.00 12 I0 8

110.00 17 37 8

OIFFERENTIAL CORRECTIONS

TOE .2218 TRA -.9728 TC3 .7877 8AU .0841

RDE -.357! RRA ,0968 RC3 -.1563 FAU .0?877

FOE -.2060 FRA .8905 FC3-1.7954 B& o 4606

BOE .4161 6RA .9776 BC3 .3270 ,FSP -399

DISTANCE ?46.844

LOt, 316.96 VL 25.312 6AL 2.74 AZL 91.00 PICA 102.83 SMA 119.60 ECC .27186 IN(; .9963 Vl 29.380

LOP 59.80 VP 36.725 GAP -14.78 AZP 89.78 TAL 172.62 TAP 275.45 RCA 87.08 APO 157.11 V? 35.098
GP -11.60 ZAL 70.I2 ZAP l|.8I ETS 75.58 ZAE 164,25 ETE 330.70 ZAC 89.08 ETC ?59.47 CLP -2.27

OLA -27.14 RAL 244.04 RAO 6567.8 VEL 11.858 PTH 2.10 VHP 9.341 OPA -29.64 RAP 731.81 ECC 1.3164

L-I TIME INJ LAT INJ LOI_ INJ RT ASC INJ ASMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

1116.46 13.65 338.00 109,_2 115.05 II 31 10 516.5 !6.92 330,84

649.60 ?4.67 3(}8.28 113.49 104.36 13 46 21 49.6 26.40 300.04

969.28 10.76 325.71 107.84 I18.06 12 14 16 369,3 14.43 318.85

5560.05 27.82 259.20 114.29 101.40 17 5 20 4960.0 29.11 250.64

931.53 5.61 319.75 104.73 123.77 12 25 40 331.5 I0.01 313.42
5170.57 33,75 230.67 115.34 95.77 19 3 18 4570.6 34.18 221.45

MIO-CC_SE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

,SGT 1479.2 _ 500.6 SC,3 151.5 ST 517.4 SR 46?.0 SS 384.9

RRT -.5008 RRF .5303 RTF -.8608 CRT -.6343 CRS -.6384 CST .9984

5(;8 1561,6 R?3 -.0692 RI3 .8656 LSA 7?7.5 MSA 315.9 SSA 17.6

•_I 1502.2 ,_2 4?6.7 THA 169.57 ELI 628.2 EL2 794.? ALF 140.07

935



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE AUG l0 1970 FLIGHT TIME IOZ,00 ARRIVAL GATE NOV 20 1970

HELIOCENTRIC CONIC

RL 151.65 LAL .0O LOL 316.96 VL

RP 107.9} LAP -.79 LOP 63.01 VP

RC 41,891 GL -5,01 GP -12,49 ?AL

PLANE. TOCENTRIC CONIC

C3 17.409 VHL 4.172

LNCM ATNTH LNCH TIME

90,00 l0 49 0

90.00 13 55

100.00 11 41 23

I00,00 15 45 56

110.00 11 59 18

llO.O0 17 44 30

DIFFERENTIAL CCIRR1ECTIONS
TDE ,Z183 TRA -,9556 TC} ,3693 8AU ,0983

RCE -,3313 RRA ,1085 Re3 -,61146 FAU ,03066

FD[ -.2019 FRA .9303 FC}-I .5147 BSP 47H1

BOE .3968 8RA .9617 8C3 .4222 FSP -444

DISTANCE 253.605

25.486 GAL 2.48 AZL 90.82 HCA 106.05 SNA 120.56 ECC .26117 INC .8192 Vl 29.380

36.857 GAP -1}.92 A2P 89.77 TAL 172.95 TAP 279.00 RCA 89,0H APO 152.05 V2 35.111

70,62 2AP l},12 ETS 68,54 2AE 161,53 ETE }]0,51 2AC 88,}7 ETC 259,70 CLP -4.06

CLA -26.3| RAL 24}.60 RAG 6567.7 VEL !1.781PTH 2.08 VHP 8.877 0PA -30.91 RAP 23}.05 ECC 1.2865

L-I TINE ]NJ LAT INJ LONG |NJ RT ASC ]NJ ATNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LON6

1166.05 12.20 }40.92 106,54 115,75 11 8 26 566.0 15.57 }33.86

5841.58 26.12 279.52 111.47 101.}} 15 33 0 5241.6 27.42 271.10

996,85 9,87 }27,28 105,}3 118,36 II 58 0 396,8 13,59 }20,46

5486.01 28.70 25},88 I11.99 98.7} 17 17 22 4886.0 29.61 245.19

940.62 5.27 }L:_0.22 102.5} |2}.H2 12 14 5H }40.6 9.68 }13.91

5114.99 34.05 226,36 112.64 9}.24 19 9 45 4515.0 }4.12 217.11

NIC-COURS_ EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

`%T 1§Z5.7 SGR...,_I}.6 `%} 166.H ST 5}1.8 SR 457.7 SS }92.0

RRT -,5516 RRF .5852 RTF -,8697 CRT -,6504 CRS -,6313 CST ,9981

.%6 1609.9 R2} -.0790 RI3 .8753 LSA 740.} MSA }12.5 554 18.0

.%1 1553,9 .%2 420,6 THA 16H,64 ELI 639,3 EL2 289,2 ALF 141,52

LAUNCH DATE AUG 10 1970 FLIGHT TINE 104.00 ARRIVAL DATE NOV 22 1970

HELIOCENTRIC CONIC

RL 131.65 LAL .00

RP 107.89 LAP -.60

RC 42.728 GL -4.10

PLANETOCENTRIC CONIC
C3 15,810 VHL 3.976

LNCH A2MTH LNCH TIME

90.00 10 26 20

90.00 14 14 28

100.00 11 23 40

IOO.OO 15 59 49

110.OO 11 47 6

110.OO 17 52 52

DIFFERENTIAL CCRR1ECTIONS

TOE .2135 TRA -.9_2 TC} .4627 8AU .1126
ROE -.3112 _A .1214 RC} -,2641 FAU .0}275

FOE -.1947 FRA .9740 FC}-1.79}2 BSP 4972

8DE .}774 BRA .9460 BC} .5}28 FSP -495

DISTANCE 260.367

LCI. 316.96 VL 25.647 GAL 2.2} ATL 90.64 HCA 109.26 .$044 121.47 ECC .25128 INC .6362 Vl 29.380

LOP 66.23 VP 36.980 GAP -1}.09 A2P 89.79 TAL 17}.}I TAP 282.58 RCA 90.95 APO 151.99 V2 }5.125
GP -1}.49 7AL 71._ 2AP 14.70 ETS 62.77 ZAE 158.9} ETE }29.92 ZAC 87.54 ETC 259.92 CLP -5.90

DLA -25.}2 RAL 24}.12 RAG 6567.6 VEL 11.71} PTH 2.06 VHP 8,4}6 DPA -32.26 RAP 2}4,21 ECC 1.2602

L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ A2NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1214.28 10.76 }43.73 10}.87 116.}5 10 46 }4 614.3 14.22 336.76

f1749.L:_J 27,19 272.98 109.26 98.22 15 50 17 5149.2 28.05 264.41
1029.16 8.82 }29.10 102.85 118.68 11 40 49 429.2 12.58 322._3

5409,55 29,}6 248,29 109,56 95,86 17 29 59 4809,6 29,87 239,52

955.63 4.70 }21.01 100.}} 12}.90 12 } 2 }55.6 9.12 314.71
5055,85 34,18 221,74 109,88 90,51 19 17 8 4455,8 3},87 212,51

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.%T 1570.6 .%R 531.7 SG} 18}.8 ST 544.1 SR 452.3 SS 397.5

RRT -.6042 RRF ,6418 RTF -.8781 CRT -,6667 CRS -,6207 CST ,9966

.%6 1658.2 R2} -.0895 RI} .8846 LSA 750.4 MSA 308.6 SSA 18.3

.5(,1 1605.6 `%2 414.4 TMA 167.60 EL1 648.6 EL2 282.8 ALF 142.79

LAUNCH D4TE AUG 10 I970 FLIGHT TIME I06.00 ARRIVAL CATE NOV 24 1970

HELIOCENTRIC CONIC CISTANCE 267.125

RL 151.65 LAL .00 LOL }16.96 VL 25.794 6AL 2.00 ATL 90.45 HC4 112.48 5HA 122.}2 ECC ._4216 INC .4457 VI 29.380

RP 107.86 LAP -.41 LOP 69,45 VP 37.09} GAP -12.29 ATP _9.83 TAL 17}.71 TAP 286.20 RCA 92.70 APO 151.94 V2 35.135
RC 43.711 GL -3.0} GP -14.61 7AL 71.85 7AP 16.52 ETS 58.13 7AE 156.46 ETE 329.02 2AC 86.57 ETC 260.13 CLP -7.80

PL4METOCENTRIC CONIC

C3 14.410 VHL }.796 CLA -24.14 RAL 242.61 RAG 6567.6 VEL 11.653 PTH 2.05 VHP 8.017 OPA -33.71 RAP 235.28 ECC 1.2371

LNCM ATMTM LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME P_ CST TIM INJ 2 LAT INJ 2 LONG

90.00 IO 3 49 1264.11 9.24 346.60 I01.31 116.89 I0 24 53 664.1 12.78 }39.71

90.00 14 32 54 5657.80 27.91 266.}8 106.90 94.99 16 7 12 5057.8 28.31 257.74

100.00 II 5 1 1066.57 7.59 }}l.L:_t3 100.4"3 119.O0 II 22 47 466.6 11.40 324.49

100.00 16 14 2} 5330.57 29.77- 242.45 107.05 92.82 17 43 14 4730.6 29.84 23}.65

II0.00 II }} 38 976.8} 3.89 }22.1} 98.15 123.99 11 49 54 }76.8 8.3} }15,85

IIO.OO 18 2 16 4993.07 34.11 _16.84 107.07 87.61 19 _5 29 4}9}.I 3}.40 207.67

OIFFER_NTI4LCORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE ,2063 TRA -,9211 TC3 ,5654 8AU ,1268 _T 161},2 5_ 556,4 .St.,} L:_02,5 ST 553.3 SR 445,1 SS 401,2

ROE -,2915 RRA ,1359 RC} -,3370 FAU ,03504 RRT -,6568 RRF ,6982 RTF -,8859 CRT -,6822 CRS -,60}7 CST .9931

FDE -,1823 FRA 1,0227 FC}-2,1051 BSP 5160 _ 1706,4 1_3 -,lOl} RJ} ,89}5 LSA 756,4 MSA 304,8 SSA 18,8

80E ,3572 8RA ,9310 BC} ,6582 FSP -551 `%1 1656,8 `%2 408,5 TMA 166,39 EL1 654,7 EL2 275,0 ALF 143,91

LAUNCM DATE AUG 10 1970 FLIGHT TIME 108.00 ARRIVAL DATE NOV 26 1970

HELIOCENTRIC CONIC

RL 151.65 LAL .(30

RP 107.82 LAP -.22

RC 44.829 GL -1.76

PLANETOCENTRIC CONIC

C3 13.189 VHL 3.632

LNCH AZMTH LNCH 71ME

90.00 9 _I 7

90.00 14 51 23

I[30.OO I0 45 28

I[30.OO 16 29 4}

110.(30 11 18 57

II0.00 1812 44

0ISTANEE 27}.879

L(X. 316.96 VL 25.929 6AL 1.78 A2'L 90.25 HCA 115.70 SMA 123.11 ECC .23377 1NC .2455 Vl 29.380

LOP 72.67 VP 37.198 GAP -ll.51 ATP 89.89 TAL 174.I4 TAP 289.85 RCA 94.3} APO 151.89 V2 35.146

GP -15.89 2AL 72.57 7AP 18.58 ETS 54.41 ZAE 154.11 ETE 327.83 7AC 85.44 ETC 260.33 CLP -9.77

OLA -22.75 RAL 242.08 RAD 6567.5 VEL 11.601 PTH 2.05 VHP 7.620 CPA -}5.28 RAP 2}6.24 ECC 1.2171

L-I TIME ZNJ LAT INJ LONG JNJ RT A.S_ ZNJ A2'NTH JNJ TIME PC, CST TIM INJ 2 LAT INJ _ LONG

1317.21 7.59 349.63 98.87 1J7.36 10 3 4 717.2 II.20 }42._I

5565.94 28.27 259.69 104.46 91.65 16 24 9 4965.9 28.20 _51.O3

1109.50 6.17 333.59 98.10 119.}I 11 } 58 509.5 I0.03 326.93

5248.88 29.89 236.39 104.48 89.6} 17 57 12 4648.9 29.52 227.60

1004.55 2.84 323.58 _.0} 124.08 11 55 41 404,5 7.29 }17.32

4926.59 }3.80 211.67 104.25 84.57 19 34 50 4326.6 32.68 202.62
NI0-COUR,_[ [RECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.%T 1652.3 SGR 589.4 S(13 223.0 ST 558.0 5R 435.6 SS 402.8

RRT -.7070 RRF .7323 RTF -.8930 CRT -,6956 CRS -,5774 CST .9865

SC_ 1754.3 R_} -.1145 RI} .9020 LSA 756.1MSA 301.9 SSA 19.2

SGI 1707.} 5G2 403.4 THA 164.99 EL1 655,9 EL2 266,2 ALF 144,89

OIFF[RENTIAL. CORRIECTIONS

TOE .1962 TRA -.9041 TC} ,6769 8AU .I410

ROE -.271} RRA .1526 RC} -.4260 FAU .03755

FOE -.1629 FRA 1.0765 FC}-2.4648 8SP 5344

_OE .3350 _A .9169 8C3 .7998 FSP -614

936



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 19701

LAUNCH CATE AUG l_ 1970

HELIOCENTR|C CONIC

RL 151.65 LAL .00

RP 107.79 LAP -.03

RC 46.073 GL -.26

PLANETO(ENTRIC CON[C

C3 _2.132 VHL 3.483

LNCH 47MTH LNCH TII_
90.OO 9 18 3

gO.DO 15 JO 15

lOO.O0 10 25 5

I00.00 16 45 54

llO.O0 11 3 8

I10o00 18 24 19

FLIGHT TIME 110.00 ARRIVAL OATE NOV 28 1970

0ISTANC£ 280.624

LC_. 316.96 VL 26,052 6AL J.58 AZL 90,04 HCA 118,93 5HA 123.84 ECC .27609 INC .0305 v! 29.380

LOP 75.89 VP 37.295 GAP -10.77 AZP 89.98 TAL 174.59 TAP 293.52 RE4 95.84 4PO 151.8a VZ 35.158

GP -17.33 24L 73.34 ZAP 20.87 ETS 51.44 7AE 151.88 ETE 326.35 Z4C 84.12 ETC 260.51 CLP -11.82

CLA -21.14 RAL 241.56 RAO 6567.5 VEL 11.555 PTH 2.02 VHP 7.247 GPA -36.99 RAP 837.07 ECC 1.1997

L-I TIME INJ L4T INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

1374.79 5.78 352.89 96.59 117.77 9 40 57 774.H 9,45 346,J4

5472.64 28.27 252.87 101.98 88.23 16 41 27 4872.6 27.72 244.24

1158.44 4.53 336.30 95.90 119.58 10 44 23 558.4 8.44 329.69

5164.23 29.69 230.10 101.90 86.33 18 II 58 4564.2 28.86 22J.40

1039.15 1.52 325.3_1 94.02 124.15 II 20 28 439.2 5.99 319.15

4856.28 33.22 206.27 101.46 81.42 19 45 16 4256.3 31.67 197.38
01FFERENTIAL CORRECTIONS

TOE .|842 TRA -.8868 TC3 .7942 BAU .1552

ROE -.2512 RRA .1719 RC3 -.5334 F4U .04025

FOE -.1360 FRA 1.1357 FC3-2,8720 8SP 5531

60E .3115 8RA .9033 Be3 ,9567 FSP -682

LAUNCH 0ATE AUG I0 1970

MIC-COURS( EXECUTION ACCURACY ORBIT 0ETERHINATION ACCURACY

SGT 1686.4 S6R 633.0 SG3 245.4 ST 558.7 SR 423.2 SS 403.3

RRT -.7539 RRF .8027 RTF -.8994 CRT -.7105 CRS -.5422 CST .9747

5(,6 1801.3 R"Z3 -.1282 RI3 .9102 LSA 750.9 MSA 299.4 SSA 19.7

S(,1 1756.5 S(,2 399.2 THA 163.31 EL1 653.0 EL2 254.8 ALF 145.80

HELIOCENTRIC CONIC

RL 151.65 LAL .(30

RP 107.76 LAP .1'6

RC 47.431 GL 1.48

PLANE TOCENTRI C CONIC

C3 11.228 VHL 3.351
LNO'I A_4TH LNCH TIME

90.00 8 34 _0

90.00 15 29 45

I00.00 I0 3 33

100.00 17 3 3

JJO.O0 10 46 J7

110.00 18 37 8

DIFFERENTIAL CORRECTIONS

TOE .J68._ TRA -.8709

ROE -.2295 RRA .1947

FOE -.0982 FRA .| .2024

BOE .2847 BRA .8924

FLIGHT TINE 112.00 ARRIVAL GATE NOV 30 1970

CISTANCE 287.359

LOt. 316.96 VL 26.164 GAL 1._,1AZL 89.81 PICA 122.15 S,qA
LOP 79.12 VP 3?.383 GAP -|0.04 AZP 90.10 TAL 175.06 TAP

GP -18.96 7AL 74.17 7AP 23,40 ETS 49.08 ZAE 149.75 ETE

124.52 ECC .21_17 INC .1890 Vl 29.380

297.21 RCA 97.24 APO 151.80 V2 35.168

324.60 ZAC 82.60 ETC 260.66 CLP -13.96

TC3 .9135 8AU .1693

RC3 -.6621 F4U .04314

FC3-3.3260 8SP 5723

BC3 1.J282 FSP -759

OLA -19.27 RAL 241.05 RAG 6567.4 VEL 11.516 PTH 2.01 VHP 6.899 0PA -38.85 RAP 237.74 ECC 1.1848

L-! TIME INJ LAT ;NJ LONG INJ RT ASC |NJ A5MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
1437.89 3.77 356.43 94.49 118.09 9 18 28 837.9 7.49 349.74

5377.16 27,87 245.91 99.51 84.77 16 59 23 4777.2 26.85 257.39

1213.97 2.66 339.36 93.88 119.78 lO 24 7 614.0 6.60 332.79
5076.32 29.13 223.63 99.36 82.96 18 27 39 4476.3 27.85 215.06

1081.08 -.09 327.57 92.16 124.18 If 4 19 481.1 4.40 321.36
4781.97 32.32 L_0.66 98.74 78.21 19 56 50 4182.0 30.36 191.99

MIO-COUR,SE EXECUTION ACCURACy OR61T GETERMINATION ACCURACY

SG1 1716.5 S(.R 689.4 .S(,3 269.6 57 554.4 5R 406.7 SS 4G4 j

RRT -.7952 RRF .8473 RTF -.9051 CRT -.7247 CRS -.4929 CST .9548

5G6 1849.8 R23 -.1428 RI3 ,9182 LSA 739.2 MSA 298.8 SSA 20.1

S(,1 1806.7 `%2 397.2 THA 161.35 ELI 643.8 EL2 24J.3 4LF 148.73

L4UNCH C4TE 4UG I0 1970 FLIGHT TIME 114.00 ARRIVAL CATE OEC ? 1970

HELIC_ENTRIC CONIC CISTANCE ?94.083

RL 151.65 LAL .O0 LC_ 316.96 VL 26.266 GAL 1.21AZL 89,57 MCA 125.38 SH4

RP 107.72 L4P -35 LOP _2.34 VP 37.464 GAP -9.34 AZP 90.25 TAL 175.53 TAP

RE 48.893 GL 3.50 GP -20._2 7AL 75.04 Z4P 26.16 ETS 47.18 7AE 147.69 ETE

PLANE TOCENTRIC CONIC

C3 10.466 VHL 3.235 GLA -17.|3 RAL 240.58 RAC 6567.4 VKL 11.483 PTH 2.00 VHP

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH

9G.OO 8 30 23 1507.57 1.53 .32 92.63 118.28

90.00 15 50 9 5278,82 27.06 238.83 97.14 81.31

tOO.DO 9 41 53 1276.79 .53 342.81 92,07 119.89

100.OD 17 21 20 4984.78 28.18 216.99 96.92 79.59
110.00 10 _8 28 1130.88 -1.99 330.17 90.50 124.13

110.OO 18 51 15 4703.46 31.08 194.87 96.17 75.00

0IFFERIENTIAL CORRECTIONS MI0-COURS_EXECUTION ACCURACY

TDE .1498 TR4 -.8547 TC3 1.0314 8AU .1839 5_T 1739.1 `%R 761.2 S_3 295.5

RCE -.2057 RRA .2217 RC3 -.8147 FAU .046|8 RRT -.8_3 RRF .8849 RTF -.9101

FOE -.0470 FRA 1.2748 FC3-3.SL:_ e,SP 59(J! SG8 1898.3 R23 -.1fi67 R13 .9261
8DE .2545 BRA .8829 BC3 1.3144 FSP -839 S(,1 J856.3 ,%2 397.4 THA 159.02

125.15 ECC .Z1268 INC .4305 Vl 29.380

300.91 RCA 98.53 APO 151.77 V2 35.179

322.55 7AC 80,85 ETC 260.78 CLP -16.20

6.577 OPA -40.90 RAP 238.22 ECC 1.1722

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8 55 31 907.5 5.29 353.67
11 18 8 4678.8 25.58 230.48

IO 3 lO 676.8 4.50 336.28

18 44 25 4384.8 26.46 208.61

10 47 19 530.9 2.50 323.96

20 9 39 4103.5 28.7J 186.47

ORBIT GETERMINATION ACCURACY

ST _44.6 SR 384.9 SS 407.6

CRT -.7420 CRS -.4302 CST .9222

LSA 721.3 MSA 300.3 SSA ?0.4

ELI 628.3 EL2 223.7 ALF 147.75

LAUNCH OATE AUG lO 1970 FLIGHT TIME 116.00 ARRIVAL GATE CEC 4 1970

HELIOCENTRIC CONIC

RL 151.65 LAL .(30

RP 107.69 LAP .54

RC 50.451 GL 5.83

PLANETOCENTRIC CONIC

C3 9.841 VHL 3.137

LNCH ATHTH LNCH TIME

90.00 8 5 38

90.00 16 11 42

I00.00 9 19 5

lO0.O0 17 40 56

110.00 I0 9 42

110.00 19 6 49

OlSTANCE _W)0.793

LC_. 316.96 VL 26.359 GAL 1.04 AZL 89.31 HCA 128.61 SMA 125.73 ECC .20689
LOP 83,57 VP 37,538 GAP -8,66 AZP 90,43 TAL !76,00 TAP 304,6J RCA 99,72
GP -21.94 7AL 75.95 ZAP 29.19 ETS 45.64 2AE 145.66 ETE 32'0.19 7AC 78.82

0LA -14.67 RAL 240.18 RAO 6567.4 VEL 11.456 PTH 1.99 VHP 6.283 CPA -43.16

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZ'MTH INJ TIME PO CST TIM

1584.72 -.97 4.63 91.05 118.30 8 32 3 984.7

5176.96 25.80 231.64 94.92 77.92 17 37 59 4577.0

1347.72 -1.88 346.70 90.55 119.84 9 41 33 747.7

4889.19 26.82 210.21 94.66 76.28 19 2 25 4289.2

1189.19 -4.21 333.22 89.09 123.95 10 29 31 589.2

4620.49 29.47 188.95 93.80 71.84 20 23 49 4020.5
0IFF£RENTIAL CORRECTIONS

TOE .1268 TRA-.8393 TC3 1.1411 8AU .1991

ROE -.1782 RRA .2541 RC3 -.9935 FAU .04933

FOE .0216 FRA 1.3545 FC3-4.3399 8SP 6064
BOE .2187 8RA .8769 8C3 1.5130 FSP -923

MID-COUR._E EXECUTION ACCURACY

SGT 1754.2 SGR 851.3 SG3 322.8

RRT -,8585 _ ,9155 RTF -.9145

1949.8 1_3 -.1692 R13 .9340
S_1 1908.0 ,%2 401.4 THA 156,27

INC .6922 Vl 29.3_0

APO 151.74 V2 35.188

ETC 2_].87 CLP -18.55

RAP 238.47 ECC 1.162G

INJ 2 L4T INJ 2 LONG

2.82 358.00

23.88 223.50

2.11 340.18

24.67 202.08

.27 327.01

26.70 180.86

ORBIT 0ETERMINATION ACCURACY

ST 529.2 SR 356.3 55 419.3

CRT -.7645 CRS -.3602-CST .8741

LSA 699.5 MSA 305.2 SSh, 20.6

ELI 605.6 EL2 200.7 ALF 148.98

937



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 19701

LAUNCH DATE AUG I0 1970 FLIGHT TIME 118.00 ARRIVAL DATE CEC 6 1970

HELIOCENTRIC CC_IC

RL 151.65 LAL .00

RP 107.67 LAP .73

RE 52.096 GL 8.49

PLANE TO(ENTRI{ CONIC

C} 9.}51 VHL 3.058

LNCH AZHTH LNCH TIMe

90.00 7 40 8

90.00 16 34 41

1(30.00 8 55 26

100.00 IH Z 5

I10.00 9 50 1

I10.00 19 ?3 59

CIFFER1ENTIAL CORRECTIONS

TOE .1010 TRA -.8747 TC3 1.?Z98 BAU .7145

ROE -.1454 RRA .2937 RC3-1.1963 FAU .05737

FOE .I094 FRA 1.4413 FC3-4,H48H 6SP 6Z59

BeE .1770 _'A .8754 BC3 1.7157 FSP -1Ol?

CISTANCE 307.487

L-_. 316.96 VL 26.44? GAL .89 AZL 89.0? HCA 131.83 SMA 1?6.76 ECC .70166 INC .9787 V_ .79.380

LOP 88.80 VP 37.606 GAP -8.01 ATP 90.65 TAL 176.47 TAP _08.30 RCA 100.80 APO 151.72 v2 315._98
GP -?5.35 7AL 76.89 ZAP 32.48 ETS 44.38 ZAE 143.60 ETE 317.52 ZAC 76.49 ETC 260.90 CLP -Z1.03

OLA -11.89 RAL 239.87 RAO 6567.3 VEL 11.434 PTH 1.98 VHP 6.020 0PA -45.66 RAP 238.42 ECC 1,1539

L-I TIME INJ LAT INJ LONG |NJ RT A,_C INJ A?I, ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1670.68 -3.73 9.43 89.82 118.09 8 7 59 1070.7 .05 2.80

5070.91 24.09 Z24.35 92.95 74.65 17 59 12 4470.9 21.75 216.46

1427.75 -4.58 351.11 89.36 119.57 9 19 14 827.7 -.61 344.57

47H9.07 ?5.OZ 203.32 92.65 73.08 19 ?1 54 4189.1 22.46 195.46

1756.H? -6.77 336.78 88.00 123.59 IO I0 58 656.8 -?.31 3}0.53

4532.77 27.45 182.9_ 9|.71 68.78 20 39 32 3932.8 24.32 175.15

MID-COL;RE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 1739.2 ,S(,R 962.1 S(,3 350.5 ST 510.6 SR 321.2 SS 446.1

RRT -.6801 _ .9393 RTF -.9179 CRT -.8046 CR5 -.3115 CST .8118

5f_ 2005.1 R23 -.1785 RI3 .94?0 L SA 681.6 MSA 312.9 SSA 20.3

SGI 1962.9 ._2 409.3 THA 153.03 ELI 579.3 EL? 168.1 ALF 150.42

LAUNCH DATE AUG 1O 1970 FLIO.IT TIM[ 120.00 ARRIVAL DATE DEC 8 1970

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 107.64 LAP .92

RC 53.818 GL 11.53

PLANETOCENTRIC CONIC

C3 8.999 VHL 3.000

LNCH AZMTH LNCH TIME

9(3.00 7 13 45

90.00 16 59 27

100.DO 8 }0 50

IO0.O0 18 25 2

110.00 9 29 ?3

110.00 19 42 59

DIFFERENTIAL CORMECTION5
TOE .0734 TRA -.8100

ROE -.I054 RRA .3417

FOE .2174 FRA 1.5322

8OE .1284 BRA .8791

DISTANCE 314.165

LCL 316.96 VL 76.517 GAL .75 AZL 88.70 MCA 135.06 SMA 126.74 ECC .19696 INC 1.2957 Vl 29.380

LCP 9"Z.03 VP 37.667 GAP -7.37 AZP 90.92 TAL 176.92 TAP 3II.99 RCA 101.77 APO 151.70 V? 35.206

GP -28.08 ZAL 77.85 ZAP 36.08 ETS 43.29 ZAE 141.46 ETE 314.53 ZAC 73.82 ETC 260.87 CLP -23.64

DLA -8.74 RAL 239.66 RAD 6567.3 EL 11.419 PTH 1.98 VHP 5.794 DPA -48.44 RAP 238.02 ECC 1.1481

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A?NTH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG

1766.76 -6.79 14.84 89.01 117.56 7 43 II 1166.8 -3.05 8.16

4959.96 21.89 216.96 91.30 71.58 18 22 7 4360.0 19.17 209.34

1518.O7 -7.59 356,12 88,58 119.00 8 56 8 918.1 -3.66 349.53

4683.89 LP'_.75 196.33 90.98 70.07 19 43 6 4083.9 19.83 188.76

1334.74 -9.69 340.94 87.31 |22.94 9 51 38 734.7 -5.28 334.62

4439.99 25.02 176.81 89.98 65.91 20 56 59 3840.0 21.55 169.38
NID-O3URSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.2946 BAU .2314 .ST 1753.I SGR 1097.9 SG3 377.8 ST 490.6 SR 283.6 SS 493.1

RC3-|.4230 FAU .05527 RRT -.8962 RRF .9572 RTF -.9204 CRT -.8755 CRS -.3393 CST .7473

FC3-5.3171 BSP 6472 S_ 206_.5 A_3 -.1828 RI3 .9501 LSA 679.0 MSA 320.9 SSA 19.5

BC3 I .9238 FSP -II01 ,%1 2025.0 .%2 421.7 THA 149.22 ELl 553.5 EL2 121 .5 ALF 151 .67

LAUNCH CA TE AUG ID 1970 FLIGHT TIME 122.00 ARRIVAL CA rE DEC 10 1970

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 107.61 LAP 1.10

RC 55.612 GL 14.97

PLANE TOCENTRIC CONIC

C3 8.796 VHL ?.966

LNCH AZMTH LNCH TIME

90.00 6 46 13

90.00 17 26 24

100.00 8 5 6

100.00 18 50 12

110.00 9 7 47

110.00 20 4 5

DISTANCE 3Z0.824

LOL 316.96 VL 26.585 GAL .63 AZL 88.35 HCA 138,29 SMA 127.17 ECC .19275 INC 1.6509 vJ 29.380

LOP 95.27 vP 37.722 GAP -6.75 AZP 91.73 TAL 177.35 TAP 315.65 RCA 102.66 APO 151.68 v2 35.Z14

CP -31.18 ZAL 78.8? ZAP 39.98 ETS 47.29 ZAE 139.14 ETE 311.75 7AC 70.77 ETC 260.76 CLP -26.40

DLA -5.27 RAL ?39.59 R4O 6567.3 VEL 11.410 PTH 1.97 VHP 5.608 ;PA -51.52 RAP 237.15 ECC 1.1448

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME P_ CST TIM INJ 2 LAT INJ 2 LONG

1874.62 -10.13 21;0(3 88.72 I16.58 7 17 27 1774.6 -6.48 14.72

4843.38 19.20 L_]9.47 90.08 68.78 18 47 7 4243,4 16.14 207.13

1620.16 -10.91 1.88 88.32 118.00 8 3? 6 1020.? -7.08 355.19

4573.07 ?0.00 189.25 89.74 67.31 _0 6 ?5 3973.1 16.76 181.96

1424.15 -12.95 345.80 87.11 121.9I 9 31 26 874.1 -8.64 339.36

4341.84 22.15 170.64 88.68 63.27 21 I6 27 3741.8 18.38 163.53

CIFFERENTI4L CORRECTIONS MID-COURSE EXECUTION ACCURACY CR_IT _ETERMINATION ACCURACY

TOE .O425 IRA -.7958 TC3 1.3190 BAU .2496 SGT 1732.6 .S(.R 1260.5 503 402.9 ST 470.9 SR 257.3 SS 566.5

RCE -.0541RRA .4008 RC3-1.6632 FAU .05767 RRT -.9070 RRF .9703 RTF -.9218 CRT -.96R CRS -.5076 CST .6989

FOE .3517 FRA 1.6258 FC3-5.6759 BSP 6659 SGB 2142.5 R'Z3 -.1809 RI3 .9584 LSA 709.5 MSA 324,2 SSA 18.0

DOE .0688 BRA .8910 8C3 2.1227 FSP -1177 5(;1 2097.2 ,9".,2 438.6 THA 144.87 EL1 533.6 EL2 56.9 ALF 151.77

LAUNCH DATE AUG I0 1970 FLIO-¢T TIM[ 124.00 ARRIVAL DATE

HELIOCENTRIC CONIC DISTANCE 327.464

RL 151.65 LAL .00 LOL 316.96 VL 26.645 GAL .52 AlL 87.95 HCA 141.5_ SMA 127.56 ECC .18901 INC 2.0544 VI ?9.380

RP 107.59 LAP 1.28 LOP 98.51 VP 37.771 GAP -6.16 AZP 91.61 TAL 177.76 TAP 319.78 RCA 103.45 APO 151.67 V2 35.2?2

RC 57.469 GL 18,82 6P -34.68 7AL 79,78 ZAP 44.19 ETS 41.31 ZAE 136.58 ETE 307.70 7AC 67.31ETC ?60.55 CLP -29.31
PLANETOCENTRIC CONIC

C3 8.765 VHL 2.961 DLA -1.29 RAL 239.67 RAD 6567.3 VEL 11.409 PTH 1.97 VHP 5.470 DPA -54.91 RAP ?35.66

LNCH AZMTH LNCH TINE L-I TIM[ INJ LAT INJ LONG INJ RT AS(: INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT
90.00 6 17 I0 1996,31 -13.74 28.11 89.06 ITS.00 6 50 27 1396.3 -10.26

90.00 17 56 5 4720.30 15.99 L'_1.86 89.40 66.3? 19 14 45 41213.3 17.65

100.00 7 37 55 1735.85 -14.51 8.58 88.68 116.42 8 6 51 1135.9 -10.85

I00.00 19 18 ? 4455.99 16.77 182.06 89.04 64.89 20 3? 18 3H56.0 13.25

II0.O0 8 44 47 15_6.54 -16.36 351.54 87.54 IL:_3.34 9 10 14 926.5 -12.41

110.00 20 27 39 4238.07 18.84 164.40 87.92 60.93 ?I 38 17 3638.1 14.82

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .0105 TRA -.TBOI TC3 1.2951 BAU .2698 S(,T |693.8 S(,R 1452.4 5(,3 4_3.5

ROE .0123 RRA .4730 RC3-l.g037 FAU .05933 RRT -.9132 _ .9795 RTF -.9217

FOE .5096 FRA 1.7141 FC3-5.8603 BSP 6933 S(,B 2231.2 R23 -.1718 RI3 .9666

8OE .0162 8RA .9123 BE3 2.3024 FSP -1248 ,%1 _183.5 ,_2 459.1 THA 139.80

OEC 12 1970

ECC 1.1447

INJ 2 LONG

21 .17

194.78

1 .71

175.04

344.90

157.59

ORBIT DETERMINATION ACCURACY

ST 454.1 SR 277.8 $$ 664.1

CRT -.9889 CRS -.7696 CST .6790
LSA 789.2 MSA 318.2 SSA 15.8

ELI 531.1 EL2 35.2 ALF 148.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5, 197OJ

LAUNCH CATE AUG 10 1970

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 107.57 LAP 1.45

RE 59.382 GL 23.11

PLAMETO(ENTRIC CONIC

C3 8.941 VHL 2.990

LNO4 ATMTH LNCH TIM[

90.00 9 46 3

9_.OO 18 Z9 16

1(30.00 7 8 49

IOO.OO 19 49 12

110.00 8 20 19

110.00 El 94 II

FLIGHT TIN[ 126.00 ARRIVAL DATE 0EC 14 1970

LOL 316.96 VL 26.698 GAL

LCP 101.74 VP 37.819 GAP

GP -38.60 7AL 80.74 ZAP

DISTANCE 334.084

.43 AZL 87.48 HCA 144.79 S#4A 127.91 ECC .18571 INC Z.5197 VJ 29.380

-9.98 AZP 92.06 TAL 178.13 TAP 322.88 RCA 104.16 APO 151.66 VZ 35.229

48.71 ETS 40.24 7AE 133.68 (TE 303.93 ZAC 63.43 ETC 260.21 CLP -32.39

DLA 3.04 RAL 239.93 RA0 6967.3 VEL 11.416 PTH 1.98 VHP 9.391 OPA -58.62 RAP 233.34 ECC 1.1471

L-I TIN[ INJ LAT |NJ LONG INJ RT AS( ]NJ A214TH INJ TIN[ PO CST TIM INJ 2 LAT ZNJ 2 LC_IG

2134.51 -17.55 36.47 90._0 112.59 6 21 38 1934.9 -14.34 29.27

4989.72 IZ.Z7 194.08 89.40 64.28 19 45 46 3989.7 8.71 187.21

1867.56 -18.34 16.48 89.84 114.03 7 39 57 1267.6 -14.94 9.34

4331.90 13.04 174.73 89.00 62.86 21 1 24 3731.9 9.30 167.94

1643.76 -20.45 358.40 88.75 118.00 8 47 43 1043.8 -16.55 351.45

4128.47 19.10 1_.11 87.82 98.9_ _2 2 99 3928.5 10.87 191.95

01rFERIENTIAL CORRECTIONS

TOE -.0227 TRA -.76_ TC3 1.2144 BAU .2920

ROE .ID08 RR_ .5626 RC3-Z.1198 FAU .09982

FOE .6926 FRA J.79_ FC3-5.79"_2 85P 7260

GOE .1033 BRA .9487 8C3 2.4430 FSP -1297

NI0-COUR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 1636,3 _ 1676.3 SG3 437.2 ST 442.4 SR 379.0 SS 784.7

RRT -.9156 RRF .9660 RTF -.9200 CRT -.9044 CRS -.9314 CST .6898

2342,5 #_3 -.1553 R13 .9746 LSA 928.6 NSA 304.3 SSA 13.4
$61 2292.6 962 48! .! THA 134.24 ELI 968.8 EL2 I29.8 ALF 139.87

LAUNCH DATE AUG lO 1970 FLIGHT TINE |28.00 ARRIVAL DATE DEC 16 1970

HELIOCENTRIC CONIC

RL 191.69 LAL .00

RP 107.99 VAP 1.62

RC 61.346 GL 27.83

PLAN[T(XENTRI( CONIC

C3 9.389 _ 3.064
LNCH A2'NTH LNCH TZN[

90.00 9 11 54

90.00 19 7 4

I00.OO 6 37 0

1/30.00 20 24 40

110.00 7 93 47

110.OO 21 24 L:>Z

DISTANCE 340.681

LOt. 316.96 VL 26.745 GAL .35 AZL 86.93 NCA 147.98 _ 128.22 ECC .18280 INC 3.0658 Vl 29.380
LOP 104.98 VP 37.893 GAP -5.01 AZP 92.60 TAL 178.46 TAP 326.44 RCA J04.78 APO I51.66 v2 35.235

GP -42.95 7AL 61.68 ZAP 53.49 ETS 38.98 7A( 130.37 ETE 3OO.02 ZAC 99.10 ETC 259.69 CLP -35.63

OLA 7.78 RAL 240.39 RAO 6567.3 VEL 11.436 PTH 1.98 VHP 5.383 OPA -62.62 RAP 229.83
L-I TIN[ INJ LAT INJ LCN6 INJ RT A$C |NJ A214TH INJ TIN[ PO CST TIM INJ 2 LAT

2293.02 -21.39 46,51 92.34 IO9.Ol 5 50 7 1693.0 -18.60

4450.14 8.02 186.03 90.23 62.75 20 21 15 3850.1 4.31

2018.99 -22.29 26.00 92.01 110.50 7 I0 38 1418.6 -19.26

4199.80 B.83 167.19 89.80 61.32 21 34 40 3599.8 4.93

1778.27 -24.52 6.72 90.98 I14.60 8 23 26 1178.3 -20.99

4OI2.89 10.94 151.73 88.55 57.41 22 31 15 3412.9 6.57

DIFFERENTIAL CCRRIECTIONS

TOE -.0489 TRA -.7439 TC3 1.0726 BAU .3159

ROE .2150 RRA .6724 RC3-2.2766 FAU .05867

FOE .8809 FRA 1.8911 FC3-5.4100 8SP 7699

BOE .2204 8RA 1.OO27 8C3 2.5166 FSP -1322

NI0-COURS( EXECUTION ACCURACY
$6T 1552.8 $6R 1928.3 $63 439.8

RRT -.9154 RRF .9904 RTF -.9151

$66 2475.8 R_3 -.1345 RI3 .9815

,%! 2424.2 $62 502.8 THA 128.28

ECC ].1545

INJ 2 LC_G

38.95

179.32

18.48

160.57

359.35
145.37

CRSIT DETERMINATION ACCURACY

ST 431.3 SR 555.3 SS 909.2

CRT -.8252 CRS -.9815 CST .703!

LSA 1111.6 MSA 291.8 SSA 10.9

ELI 673.8 EL2 200.7 ALF 126.40

L4UNCM DATE AUG 10 1970

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 107.53 LAP 1.79

RC 63.359 GL 32.94
PLANETOCENTRIC CONIC

C3 10.216 VHL 3.196

LNCH AZMTH LNCH TIN[

90.00 4 33 4

90.00 19 51 19
lOO.O0 6 1 4

I00.00 21 6 0
110.00 7 24 19

110.00 21 59 14

FLIGHT Tilt[ 130.00 ARRIVAL CATE CEC 18 1970

LOt. 316.96 VL 26.785 GAL

LC_o 108.22 VP 37.887 GAP

GP -47.72 7AL 82.59 ZAP

_ISTANCE 347,255

.28 AZL 86.28 MCA 151.?I 5MA 128.49 ECC .18028 INC 3.7207 Vl 29,380

-4.47 AZP 93.26 TAL 178.74 TAP 329.95 RCA 105.33 APO 151.65 v2 35.240

58.48 ETS 37.44 7AE 126.59 ETE 296.04 7AC 54.34 ETC 258.94 CLP -39.01

DLA 12.87 RAL 241.06 RAC 6567.4 VEL 11.472 PTH 1.99 VHP 5.466 CPA -66.82 RAP 224.51ECC 1.1681

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2477,77 -24.96 58.87 95.73 103.82 5 14 21 1877.8 -22.82 50.85

4298.81 3.22 177.50 92.16 61.85 21 2 58 3698.8 -.57 170.86

2193.95 -25.94 37.71 95.45 105.40 6 37 38 1593.9 -23.58 29.71

4057.86 4.11 159.29 91.67 60.37 22 13 37 3457.9 ,13 152.76

1933.44 -28.52 IT.01 94.53 109.70 7 56 32 1333.4 -25.57 9.O8

3891.13 6.41 145.22 90.25 56.35 23 4 5 3291.1 1.94 138.98

DIFFERENTIAL CORRECTIOIS

TOE -.0697 TRA -.7198 TC3 .8915 8AU .3434

ROE .3688 RRA .8077 RC3-2.3509 FAU .05595
FOE 1.0740 FRA 1.8769 FC3-4.7419 8SP 8149

I_E .3753 BRA 1.0819 BC3 2.5142 FSP -1296

LAUNCH DATE AU6 I0 1970

H_LIOCENTRIC CONIC

RL 151.65 LAL .00

RP IO7.52 LAP 1.99

RC 65.403 GL 38.39

PLAN[TC_ENTRIC CONIC

C3 11.609 VHL 3.407

LNC_ ATMTH LNCH TIME

_.00 3 46 6

90.00 20 45 32
100.00 9 18 20

I00.00 21 55 58
110.00 6 50 23

110.00 22 40 25

DIFFERENTIAL CORRIECTIONS

TOE -.0732 TRA -.6906 TO3 .6563 6AU .3679

ROE .5685 RRA .9774 RC3-2.2780 FAU ,05066

FOE 1.2401 FRA 1.8697 FC3-3.7778 8SP 8684

BOg .5732 8RA 1.1968 8C3 2.3706 FSP -1225

MID-COLN_,T_E EXECUTION ACCURACY CReIT CETERMINATION ACCURACY

S6T 1446.4 5GR 2213.9 $63 430.3 ST 416.6 ,SR 798.5 55 1033.4

RRT -.9071 RRF .9934 RTF -.9073 CRT -.78Z5 CR5 -.9949 CST .7167

$68 2644.5 R23 -.1095 RI3 .9875 LSA 1342.1 MSA 278.5 SSA 8.7

$61 2593.0 $62 519,7 THA 122.10 ELI 868.5 EL2 238.5 ALF 114.15

FLIGHT TIM[ 132.00 ARRIVAL CATE CEC 20 1970

OISTANCE 355,805

LOt. 316.96 VL 26.821 GAL .22 ATL 85.47HCA 154.43 SMA 128.72 ECC .17810 INC 4.5253 Vl 29.380

LOP 111.47 VP 37.917 GAP -3.94 AZP 94,08 TAL 178.97 TAP 333.40 RCA 105.80 APO 151.65 v2 35.245

GP -52.88 Z4L 83.48 7AP 63,58 ETS 35.52 7AE 1_2.31ETE 292.06 7AC 49.20 ETC 257.88 CLP -42.50

OLA 18.27 RAL 241.97 RAO 6567.4 VEL 11.532 PTH 2.01 VHP 5,669 OPA -71.05 RAP 216.24 ECC 1.1911
L-I TIN[ INJ LAT INJ LONG INJ RT k_C INJ A2_4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2700,02 -27.64 74.56 100.58 96.41 4 31 6 2100.0 -26.46 66.09

4128.90 -2.26 168.01 95.56 6t.77 21 54 21 3528.9 -6.01 161.35

2402.55 -28,86 52.50 1(30.41 98.15 5 58 23 1802.6 -27.43 43.99

3901.61 -1.18 150.71 94.96 60.13 23 1 0 33OI.6 -5.15 144.17

2114.58 -31.98 29.97 99.74 102.76 7 25 38 1514.6 -29.90 21.38

3762.34 1.51 138.47 93._8 55.85 23 43 8 3162.3 -2.98 132.26

MI0-(X_E E)_CUTION ACCURACY ORBIT GETERMINATION ACCURACY

$6T 1508.0 S6R 2513.9 $63 404.2 ST 387.2 SR 1088.9 SS I]31.4
RRT -.8907 _ .9954 RTF -.8903 CRT -.7323 CRS -.9985 CST .6945

$68 2833.8 R_Z} -.0849 RI3 .9918 LS_ 1594.5 MSA 270.6 SSA 6._

$61 2782.4 $62 537.2 THA 115;90 ELI 1127.3 EL2 254.7 ALF 105.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH CAT? AUG 10 1970 FLIGHT TINK 134.00 ARRIVAL CATE CEC £? 1970

HELI(X_ENTRIE CONIC CISTANC[ 360.528

RL 151 .65 LAL .00 LOL 316.96 VL 26.850 GAL .16 AZL 84.46 HCA 157.65 ,5NA I28.93 EEC .17625 INC 5.5448 VI 29.380

RP 107.51 LAP ?.11 LOP |14.71 VP 37.942 GAP -3.42 ATP 95.13 TAL 179.14 TAP 336.79 RCA 106.Z0 APO 151.65 V? 35.249

RE 67.486 GL 44.07 GP -58.38 ZAL 84.33 TAP 68.64 ETS 33.11 ?AE 1|7.§3 [T[ 268.|2 ZAC 43.72 ETC 256.36 CLP -46.00
PLANE T(XENTRJC CONIC

C3 13.912 VHL 3.730 CLA 23.85 RAL 743.13 RA0 6567.5 VlEL 11.632 PTH 2.04 VHP 6.032 0PA -74.97 RAP 202.92 ECC I.Z290

LNO4 ATHTH LNCH TINE L-| TII,_ INJ LAT ]NJ LONG JNJ RT A$,C |NJ AZNTH |NJ TIM_. I_ CST TIM INJ 2 LAT INJ 2 LONG

90.00 2 41 26 2990.30 -28.04 93.73 106.73 83.86 3 31 16 2390.3 -28.3? 87.07

90.00 £1 59 ?5 3916.12 -9.00 156.01 J01.19 63.04 23 4 41 3316.1 -12.54 149.13

IOO.O0 4 £? J1 2663.46 -29.83 71.94 106.86 88.00 5 6 36 2065.5 -29.79 63.13

100.00 23 ! ?I 3716.18 -7.41 140.47 100.34 60.96 24 3 17 3116.2 -11.Z3 133.76

110.0(3 6 8 58 2331.39 -34.05 46.31 106.81 93.Z0 6 47 49 1731.4 -33.23 37.37

110.00 ?3 31 4 3683.02 -3.81 131.19 98.J8 36.00 24 31 27 3023.0 -8.25 I24.9!

DIFFERENTIAL cORRECTIONS N|C-CCt,_ EXECUTION ACCURAC_ ORBIT 0ETERNINATION ACCURACY

TOE -.06A7 TRA -.6608 TC3 .3969 6AU .38§5 SGT 1133.0 SCaR 28A2.3 SG3 363.7 ST 3A7.6 SR 1437.3 SS 1211.1

ROE .8479 RRA 1.2026 RC3-Z.0345 FAU .04287 RRT -.8606 _ .9_ RTF -.8616 CRT -.6637 CRS -.9996 CST .64?3

FOE 1.3886 FRA 1.8259 FC3-2.6676 65P 8988 SG6 3067.4 R_3 -.0389 RI3 .9951 LSA 1893.3 NSA Z62.8 SSA 3.3

BGE .8504 BRA 1.37Z2 8C3 2.0728 FSP -1076 $61 30|7.1 SGZ 553.1 THA 109.94 ELI 1436.3 EL? ?56,6 ALF 99.4J

LAUNCH DATE AUG 10 1970 FLIGHT TIME 136.00 ARRIVAL CAT? CEC 24 1970

P_ELIDCENTRIC CGNIC

RL 151 .65 LAL .00 LOt. 316.96 VL

RP 107.50 LAP 2.25 LOP 117.96 VP

RC 69.600 GL 49.83 GP -64.18 ZAL

PLAN[TC_ENTRJC CC_IIC

C3 17.790 VHL 4.218
LN_ A_MTH LN_ TINE

81.43 23 13 33

98.33 1 38 1

100.00 2 3J 3

100.00 1 7 £9

110.OO 5 11 48

110.00 0 43 13

DIFFER1ENTIAL CCIRR[CTION5

TOE .00_0 TRA -.5963 TC3 ._068 8AU .4058

ROE 1.19A6 RRA 1.4659 RC3-1.6937 FAU .03462

FOE 1.4462 FRA 1.7067 FC3-1.6846 854* 97900

BOE 1.1946 BRA 1.5826 8C3 1.7063 FSP -938

DISTANCE ]66.819

26.876 GAL .16 AZL 83.11HC, A 160.86 ,_4A 129.10 KCC .17470 INC 6.8873 Vl ?9.380

37.963 GAP -2.92 AZP 96.31 TAL 179.25 TAP 340.11 RCA 106.54 APO 151.65 vz 35.?53

83.14 ZAP 73.51 ETS 30.16 7AE 112.27 KT[ 284.25 ZAC 37.97 ETC 254.18 CLP -49.3?

0LA 29.48 RAL 2AA.SZ RAC 6567.7 VEL 11.797 PTH 2.09 VHP 6.626 CPA -77.87 RAP 181.29 ECC 1.2978

L-I TIPlE INJ LAT [NJ LONG JNJ RT AS_ _NJ A;PMTH INJ 711,_ PC, C$T TIM INJ 2 LAT INJ ? LONG
3733.27 -21.09 148.42 111.51 68.91 2A 16 8 3135.3 -Z3.77 140.68

3282.40 -21.08 115.16 111.51 68.90 2 32 44 2682.4 -23.76 107.47

3112.69 -24.A3 103.86 112.79 72.21 3 2? 55 2517.7 -26.63 95.7_

3380.22 -17.81 120.96 110.06 65.59 2 3 49 2780.2 -20.96 113.58

2609.01 -33.01 68.0A 115.16 80.36 5 55 17 2009.0 -33.96 58.93

3436.66 -10.06 122.37 103.70 57.16 1 40 50 2856.7 -14.37 115.86

NI0-COUR._ EXECUTION ACCURACY GRBIT OETERNINATION ACCURACY

S(,T 947.0 SC.R 3147.5 SG3 311.? ST ?79.3 SR 1762.4 55 1714.3

RRT -.7937 RRF .9977 RTF -,7977 CRT -.3764 CRS -.9999 CST .3635

SC,6 3286.9 R23 -.0370 R13 .9970 LSA 21A?.8 MSA 259.3 SSA 4.1

SGI 3Z39.3 _2 557.3 THA 103.88 EL1 1765.6 EL2 Z58.3 ALF 93.49

LAUNCH DATE AUG 10 1970 FLIGHT TIME 138.00 ARRIVAL CAT£ DEC ?6 1970

HELIOCENTRIC CONIC CISTANCE 373.273

RL 151.65 LAL .00 LOL 316.96 VL ?6.896 GAL .15 AZL 81.75 HCA 164.06 SHA

RP 107.49 LAP Z.39 LOP I71.Z0 VP 37.980 GAP -?.44 AZP 9_.47 TAL 179.79 TAP

RC 71.740 GL 55.44 GP -70.25 7AL 85.93 7AP 77.99 ETS ?6.67 7AE 106.53 ETE

PLANE T(XENTRIC CONIC

C3 ?4.668 VHL 4.967 DLA 34.93 RAL ZA6.O9 RAG 6368.0 VEL |2.0_5 PTH ?,16 VHP

LNCH A_MTH LNCH TIN? L-I 711_ INJ LAT INJ LONG INJ RT A$C INJ ATMTH INJ

68.64 21 32 46 4087.27 -22.37 173.79 120.01 67.44 ?3

111.36 3 II 44 _87.14 "22.33 100.98 J20.O0 67.43 4

68.64 21 5? 46 4087.27 -22.37 173.79 120.01 6Z.44 ?3

111.36 3 11 44 }087.14 -22.33 100.98 120.DO 67.43 4

68.64 21 32 46 4087.27 -22.37 173.79 120.01 6?.44 ?3

111.36 3 11 44 }087.14 -Z2.33 100_ 120.00 67.A3 4

DIFFERENTIAL CORRECTI(_N$ NIO-COURS_E EXECUTION ACCURACY

TOE .1415 TRA -.5071 TC3 .0622 8AU .4111 SGT 734.6 SGR 34}0.5 $G3 ?49.7

ROE 1.6630 RRA 1.8201 RC3-1.2430 FAU .02531 RRT -.631E RRF .9983 RTF -.6349
[06 1.4409 FRA 1.5fl83 FC3 -.8882 BSP 10381 $68 3508.3 R23 -.0164 RI3 .99_?

BOE I .6690 BRA 1.8894 8C3 I .2A65 FSP -770 $61 3462.6 5G2 564.5 THA 97.91

I79.73 ECC .17343 INC 8.7469 Vl ?9.380

343.3_ RCA I06._2 APO 151.65 v? 35.Z55

?_0.48 ZAC 3?.00 ETC ?50.95 CLP -51.97

7.571 OPA -78.59 RAP 151.35 ECC 1.4060

TIME PO CST TIM INJ ? LAT INJ ? LONG

0 53 3487.3 -25.87 168.32

3 11 7487.1 -75.86 93.5_

0 53 3487.3 -?5.87 168.37

3 II 7487.1 -75.86 93.5_

0 53 3487.3 -?5.87 168.37

3 11 7487.1 -75.86 93.5_

OR61T OETERt4INATION ACCURACY

ST _69.? SR L_066.9 SS 1169.6

CRT .?673 CRS-L_OO0 C$T -.2713
LSA ?376.0 NSA ?59.3 SSA 3.?

ELI ?068.Z EL? ?59.3 ALF 87.97

LAUNCH DATE AUG IO 1970 FLIGHT TINE 140.00 ARRIVAL GATE 0EC ?8 1970

HELIOCENTRIC CONIC DISTANCE 379.679

RL 151 .63 LAL .00 LGL 316.96 VL 26.913 GAL .16 AZL 78.49 PiCA 167.24 5MA 129.35 ECC .17242 INCII.SO7Z Vl 29.380

RP 107.48 LAP ?.53 LOP 114.45 VP 37.993 GAP -|.98 AA'P I01.23 TAL 179.74 TAP 346.48 RCA 107.04 APO 151.63 V2 35.?57

RC 73.903 GL 60.57 GP -76.66 Z#L 86.69 ZAP 81.90 ET5 LP_.75 7AE 100.23 ETE ?76.88 ZAC _5.87 ETC 245.84 CLP -52.37
PLANETC_ENTRIC CONIC

C3 37.996 VHL 6.16A 0LA 39,91 RAL 247.73 RAO 6368.5 VEL 12.624 PTH ?.29 VHP 9.110 CPA -76.45 RAP 177.76 ECC 1.6753

LNCH AZMTH LNCH'T]HE L-Z T]ME INJ LAT JNJ LC_ INJ RT A$C |NJ A_'HTH JNJ TIME PO CST TIM JNJ 2 LAT INJ E LONG
60.62 21 17 53 4316.84 -21.18 193,?0 130.14 55.35 22 ?9 49 3716.8 -75.57 186.83

119.38 3 59 41 }073.95 -21.17 99.14 130.13 55.35 4 50 55 ?474.0 -25.56 97.77

60.62 21 17 33 4316.84 -21.18 193.70 1_0.14 55.35 _ _9 49 3716.8 -?5.57 186.83

119.38 3 59 41 }073.93 -21.17 99.14 130.13 55.35 4 50 tiff 2474.0 -75.56 97.77

60.62 _1 17 53 4316.84 -21.18 193.70 13(3.14 55.35 ?_ 29 49 3716.8 -75.57 186.83

119.38 3 39 41 }073.95 -21.17 99.14 130.13 55.35 4 50 55 _474.0 -25.56 97.77

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATIC_ ACCURACY

TOE .A193 TRA -.3620 TC3 -.0184 BAU .38OA S6T 587.3 ,S6R 3673.8 SG3 188.2 ST 411.5 SR 2319.1 55 1091.0

ROE 2.3221 RRA 2.3322 RC3 -.7486 FAU .01fl53 RRT -.1747 RRF .9986 RTF -.1877 CRT .7650 CR$-I.O000 CST -.763_

FOE 1.386A FRA 1.4036 FC3 -.3538 BSP 11221 5GB 3720.4 R23 .00_8 R13 .9987 LSA 258?.3 MSA 263.? SSA ?.5

BOE 2.3597 BRA 2.3601 8C3 .7489 FSP -_16 S6J 3675.2 562 378.0 THA 91.64 ELI _340.6 EL? 262.6 ALF 87.17
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH DATE AUG 10 1970 FLIGHT TIN[ |42.00 ARRIVAL DATE DEC 30 1970

PI[LI(XIrNTRIC CONIC 01STANCE 386.011

RL 151 .65 LAL .00 LOt. 316.96 VL 26.925 GAL .19 ATL 73.96 HCA 170.37 SIAA I29.43 ECC .17166 INC16.040fi V] 29.380

RP 107.48 LAP 2.65 LCP 127.70 VP 18.003 GAP -1.54 AFP 105.81 TAL 179.09 TAP 349.46 RCA 107.21 APO 151.65 V2 35.258

RC 76.087 GL 64.6? GP -83.48 7AL 87.42 ZAP 85.10 ETS 19.09 ZAE 93.04 [TE 274.04 ZAC 19.38 ETC 236.81 CLP -41.24

PLANE TOCENTRI C C(_11C

C3 67.755 VHL 8.231 0LA 43.89 RAL 249.07 RA0 6S69.3 V[L 13.752 PTH 2.51 VHP 11.783 OPA -71.92 RAP 101.92 £CC 2.1151

LN(,J4 ATMTH LNCH TIME L-I TIME |NJ LAT ]NJ LONG INJ RT ASC |NJ ATNTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

54.95 20 59 4 4526.39 -16.73 208.28 140.88 48.81 22 14 31 3926.4 -21 .89 202.22

125.05 A 29 lO 3150.99 -16.71 10R.I? 140.87 48.80 5 21 41 2551.0 -21.87 96.11

54.95 20 59 4 4526.39 -16.73 208.28 140.88 48.81 22 14 31 3926.4 -21.89 202.22

125.05 4 29 10 3150.99 -16.71 102,17 140.87 48.80 5 21 41 2551.0 -21.87 96.11

54.95 20 59 4 4526.39 -16.73 Z08._ 140.88 48.81 22 14 31 3926.4 -21.89 202.2:3

125.05 4 _ 10 3150.99 -16.71 102.17 140.87 48.80 5 21 41 2551.0 -21.87 96.11

DIFFERENTIAL CORgi[C/IONS N|O-CCURSIE E_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TDE 1.0929 TRA -.0LP_ TC3 -.0290 BAU .27|0 SAlT 762°5 _ 3821 °3 S_3 133.3 ST 760.8 SR 2457.8 SS 1010.3

ROE 3.2816 RRA 3.1307 RC3 -.2978 FAU .00(dJ6 RRT .5821 _ .9989 RTF .5783 CRT .9262 CRS-I.0000 CST -.9250

FOE 1.3233 FRA 1.2748 FC3 -.0774 6SP 11855 560 3896.6 R23 .0250 R13 .9987 LSA 2750.2 NSA 277.5 SSA 2.0

BOE 3.4588 BRA 3.J_DB 6C3 .2992 FSP -423 S_| _847.7 _ 615.8 THA 83.20 ELI 2558.1 ELZ 275.5 ALF 73.81

LAUNCH DATE AUG 10 1970 FLIGHT TIN[ |44.00 ARRIVAL 0ATE JAN 1 1971

HELIOCENTRIC CONIC 0ISTANCE 3_J2.194

RL 151 .6fl L;tL .(30 LCL 316.96 VL 26.934 GAL .25 AZL 63.25 HCA 173.38 SNA 129.49 ECC .17114 INC24.7538 Vl 29.380

RP 107.48 LAP 2.77 LOP 130.9§ VP 38.010 GAP -|.15 AZP 1|4.6| TAL 178.77 TAP 352.15 RCA 107.33 APO 151.65 V2 35.259

RC 78.289 GL 66.36 GP -85.02 7AL 68.13 ZAP 87.45 [TS !83.42 7AE 83.91 ETE 81.44 ZAC 13.12 ETC 22.60 CLP 59.18

PLANE T(XENTR;C CONZC

C3 151.557 VHL 12.311 OLA 45.68 RAL 249.14 RAO 65?0.6 VIEL 16.519 PTH 2.BB VHP J7.067 OPA -64.83 RAP 86.23 ECC 3.4942
LNCH A2'NTH LNCH TIRE L-! TIRE INJ LAT ;NJ LONG INJ RT ASC ZNJ AZNTH _NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

S2.53 20 50 8 4720.64 -9._'Z 218.86 150.03 A5.06 22 8 48 4120.6 -14.81 213.43

127.47 4 38 36 3297.12 -9.20 |08,33 150.01 45.06 5 33 35 _697.1 -14.80 102.90

52.53 20 50 8 A720.64 -9.22 218.86 150.03 45.06 22 8 48 4120.6 -14.81 213.43

127.47 4 38 38 3297.12 -9.20 108.33 150.01 45.06 5 33 35 2697.1 -14.80 102.90

52.53 20 50 8 4720.64 -9.LPZ 218.86 150.03 45.06 22 8 48 4120.6 -14.81 213.43

127.47 4 38 38 3297.12 -9.20 108.33 150.01 45.06 5 33 35 2697.1 -14.80 102.90

DIFFERENTIAL CORRECTIONS NI0-C(_URS_[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE -.L_Z74 TRA 1.0450 TC3 -.DO70 8AU .1008 ,_T 704.3 ,_ 3953.0 SG3 91.7 ST 234.1 SR 2715.8 55 10138.0

ROE-5.5035 RRA-4.5166 RC3 -.0492 FAU-.004BO RRT -.6540 RRF -.9975 R1T .6981 CRT .1500 ORS .9991 CST .0880

FOE 1.3634 FRA 1.2723 FC3 .0274 BSP 12153 S(_ 4015.3 R_3 -.0446 R13 -.9983 LSA 2896.7 MSA 235.7 SSA 1.6

8OE 5.5082 BRA 4.6360 gC3 .0497 FSP -291 S_I 3980.2 SG2 529.1 THA 96.77 ELI 2715.9 EL2 232.1 ALF 89.35

LAUNCH 0ATE AUG 10 1970 FLIGHT TIRE 146.00 ARRIVAL GATE JAN 3 1971

HE_ IO(ENTRIC CONIC

RL 151 ,65 LAL .00 LOL 316.96 VL

RP 107.48 LAP 2.87 LOP 134.20 vP

RC 80.507 GL 61.10 6P -70.86 7AL

PLANE TOCENTRIC CONIC

C3 492.265 VHL 22.1R7

LNCH AZNTH LNCH TIN[

_8.92 21 0 57

121.08 3 58 3

58.92 21 0 57

121.08 3 58 3

58.92 21 O 57

121.08 3 58 3

O IFFERI[NTIAL CORRECTIONS
TO[-3.239A TRA -.2850 TO3 -.0655 6AU J .6052

ROE-9.3397 RRA-8.1763 RC3 -.2349 FAU-.02894

F0E 1.BO85 FRA 1.7010 FC3 .0509 BSP 11321
80E 9.8856 8RA 8.1813 Be3 .2439 FSP -203

0ISTANCE 397.926

26.940 GAL .41AZL 43.86 HCA 176.01 S_AA 129.53 ECC .17089 INC46.1386 Vl 29.380

38.013 GAP -.87 AZP 136.07 TAL 177.99 TAP 354.01RCA 207.39 APO 151.66 V2 35.258

88.77 ZAP 88.86 ETS 185.99 2AE 68.92 ET[ 82.64 2AC 14.83 ETC 322,07 CLP 86.53

DLA 41.07 RAL 245.40 RAD 6572.3 VEL 24.770 PTH 3.33 VHP 29.842 DPA -51.74 RAP 71.79 ECC 9.1014

L-I TIRE INJ LAT INJ LONG INJ RT kSC _NJ A2_4TH INJ TrNE PO CST TIN INJ2 LAT INJ 2 LONG
4803.37 -1.72 219.22 153.44 48.96 22 21 0 4203.4 -6.95 213.56

3517.62 -1.7| 121.00 153.43 48.96 4 56 41 2917.6 -6.94 115.35

4_q03,37 -1.72 219.LP_ 133.44 48.96 22 21 0 4203.4 -6.95 213.56

3517.62 -1.71 121.OD 153.43 48.96 4 56 41 2917.6 -6.94 115.35

4803.37 -1.72 219.22 153.44 48.96 22 21 0 4203.4 -6.95 213.56

3517.62 -1.71 121.00 153.45 48.96 4 56 41 2917.6 -6.94 115.35

NIO-COURSA[ EXECUTICN ACCURACY CRBIT DETERMINATION ACCURAC_

SGT 891.0 SGR 3840.2 563 67.4 ST P37.1 SR 2554.2 SS 1285.8

RRT .7582 RRF -.9<393 RTF -.7384 CRT .9553 CR5 .9997 CST .9483

S_ 3942.2 f_5 -.0558 R13 -.9981 LSA 2969.7 MSA 243.3 55A 1.4

SGI 3800,5 ,%2 572.0 THA 79.80 ELI 2677.5 EL2 236.1 ALF 72.48

LAUNCH DATE AUG 10 1970 FLIGHT TIN[ ]48.00 ARRIVAL DATE JAN 5 1971

HELIOCENTRIC CCNIC

RL 151.65 LAL .00

RP 107.48 LAP 2.97
RC 82.739 Gk -46.73

PLARET(X:ENTR|C CONIC

C31333.615 _ 36.519

LNC_ ATNTH LNCH TINE

34.30 4 42 7

145.70 14 17 12

34.30 4 42 7

145.70 14 17 12

34.30 4 42 7

IA5.70 14 17 12

OlFFERENT|AL C,O_RECTICNS

TOE 7.2863 TRA 1.8863 TC3 -.1259 BAU 4.8016

R0-16.2967 RRA -.0264 Re3 .2380 KAU-.08212

FDE-3.8794 FRA -.0409 FC3 .0533 8SP 10292

80217.8514 BRA 1.8865 8C3 .2693 FS ° -191

OISTANCE 408.502

LCL 316.96 VL 26.942 GAL -.32 ATL 170.72 PICA 183.01 S_AA 1_9.54 ECC .17069 1NC80.7163 VJ 29.380

LOP 137.45 VP 38.014 GAP .67 ATP 9.29 TAL 181.56 TAP 4.57 RCA 107.43 APO 151.66 V2 35.257

6P 53.08 7AL 89.79 TAP g0.51 ETS 184.12 7A[ 56.45 ETE 286.40 7AC 133.04 ETC 286.96 CLP 90.85

OLA -60.26 RAL Z00.3_ RAO 6573.1 V[L 38,143 PTH 3.55 VHP 46.6/t50PA 63.00 RAP 11.55 ECC22.9479

k-1 TIRE |NJ LA7 |NJ LONG ]NJ RT ASC _NJ A214TH |NJ TIRE PO C$T TIN INJ 2 LAT INJ 2 LONG

2408.13 -1.05 72.07 110.91 150.26 5 22 15 1808.1 5.89 68.50

736.77 -1.04 294.90 110.95 150.26 14 29 29 136.8 5.90 291.34

2408.13 -1.05 72.07 110.91 150.26 5 22 15 1808.1 5.89 68.50

736.77 -1.04 294.90 110.95 150.26 14 29 29 136.8 5.90 291.34

2408.13 -1.05 72.07 110.9l 150.26 5 22 15 1808.1 5.89 68.50

736.77 -1.04 294.90 110.95 150.26 14 29 29 136.8 5.90 291.34
NID-COUR_ EXECUTION ACCURAC_ CRBIT DETERNINATION ACCURAC_

SGT 158410 SGR 509_.0 563 62.4 ST 1157.4 SR 2557.4 SS 2455.5

RRT -.9244 RRF .9995 RTF -.9275 CRT -.9881CRS-] .0000 CST .9_89

3474.1 R23 -.0679 R13 .9972 LSA 3725.8 MSA 166.8 SSA 2.4

5{11 3431,2 $62 544.5 THA 116.O4 EL1 2802.4 EL2 162.4 _LF 114.18
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH CATE AUG 10 1970 FLIGHT TiN[ 150.00 ARRIVAL OAT[ JAN T 1971

HELIOCENTRIC CON|( 01STANCE 413.291

RL 131 .63 LAL .00 LOL 316.96 VL 26.941 6AL .03 AZL |29.35 PICA 184.83 SMA

RP 107.49 LAP 3.06 LOP 140.70 VP 38.012 GAP .68 A2P 50.75 TAL 179.85 TAP

RC 84.985 GL -63.41 GP 77.34 7AL 89.11 2AP 90.99 [T5 188.56 74[ 60.28 £T[

PLANETOC[NTRIC CONIC

C3 _64.939 VHL 19.|04 CLA -72.69 RAL 171.10 RA0 6572.0 VI[L 22.0§| PTH 3.24 VHP

LNQ'I ATMTH LIMCH TIN[ L-I TIME |NJ LAT |NJ LONG INJ RT AS_ |NJ AZNTH

19.73 2 12 _6 2373.03 4.30 78.53 79.75 162.64

160.25 12 _3 36 604.15 4._0 285.26 79.77 162.64

19.75 2 12 36 2373.03 4.30 78,53 79.75 162.64

160.23 12 53 36 604.15 4.30 285.26 79.77 162.64

19.73 2 12 36 2373.05 4.30 78.53 79.75 162.64

160.23 12 53 36 604.13 4.3(3 285.26 19.77 162.64

01FF[RI[NT|AL CCY_t_CT|CIMS NIO-COURSI[ EXlECUTION ACCURACY

S6T 2113.1 SC_ 3658.3 .363 79.3

RRT -.9729 RRF .9994 RTF -.9744

SC,8 4224.7R23 -.0487 R13 .9983

SG| 4203.2 $62 425.5 THA 119.67

TOE 4.7734 TRA 1.4_3 TC3 -o1062 8AU 1.1553

R0-10.0018 RRA-1.9161RC3 .2116 FALP.O|907

FOE-2.3187 FRA -.488§ rE3 .0452 8SP 12483

80111.0825 8RA 2.4262 8C3 .2368 FSP -236

129.54 ECC .17064 INC39.3319 Vl 29.380

4.68 RCA 107.44 APO 131.63 V2 35.233

287.54 7AC 155.78 ETC 301.96 CLP 94.32

23.866 0PA 72.85 RAP _07.83 ECC 7.0063

|NJ TJNE PO C$T T|N INJ 2 LAT INJ 2 LONG
2 52 9 1773_0 JI.93 76.52

13 3 40 4.2 11.93 283.24

2 52 9 1773.0 11.93 76.32

13 3 40 4.2 11.93 283.24

2 52 9 1773.0 11.93 76.52

13 3 40 4.2 11.93 283.24

CRB|T OETERt4|NAT[ON ACCURACY
ST 1500.7 SR 3055.3 SS 1387.2

CRT -.9933 CRS-I.0000 CST .9938

LSA 3732.6 NSA 153.7 SSA 1.7

ELI 3400.3 EL2 153.1ALF 116.07

LAUNCH DATE AUG 10 J970 FLIGHT TZI.E 152o00 ARRIVAL 0ATE JaN 9 197J

H[LI(XENTR|C CONIC 0ISTANCE 419.182

RL 131 .65 LAL .00 LQ. 316.96 VL 26.938 GAL .19 AZL i14.26 HCA 187.66 SMA 129.32 ECC
RP 107o50 LAP 3.14 LOP |43.95 VP 3_.007 GAP ,98 A?P 65.94 TAL 179.10 TAP 6.75 RCA

RC 87.241 GL -66.4! GP 87.52 ZAL 68.25 ZAP _YZ.34 ETS ZDO.73 ZAI[ 91.87 ETE 298.40 7AC

PLAN[TOCENTRIC CONIC

C3 143.824 VHL 12.076 OLA -74.82 RAL 162.71 RA0 6570,6 VEL 16.345 PTH 2.86 VHP 14.7213 0PA

LNCH A_MTH LNCH TINIE L-I TINIE INJ LAT INJ _ INJ RT ASC INJ A2'I4TH INJ TIN[

17._0 I 34 6 2247.51 12.93 78.(_J 69,13 164,42 2 I1 33
162.70 12 23 II 3756.28 12.93 260.24 69.15 164.42 14 I 7

17.30 I 34 6 2247.51 12.93 78.09 69.13 164.42 2 11 33

162.70 12 23 11 37_6.28 12.93 260.24 69.15 164.42 14 1 7
17.30 I 34 6 2247.51 12.93 78,09 69.13 164.42 2 II 33

162.70 12 25 11 3756.28 12.93 260.24 69.15 164.42 14 ! 7

01FFERIENTIAL CCRRECTICIqS NI0-COL, IRSI[ EX[CUTJCN ACCURACY

TOE 3,3983 TRA J .4102 TC3 -.0239 8AU .|0_ S,GT 3686.7 S6R 2447.7 $63 114.!
ROE-3.3033 RRA -.9893 RC3 .0482 FAU .00033 RRT -.9979 RRF .g941 RTF -.9991

FOE-2.07BO FRA -.4843 FC3 -.0019 BSP 1_826 SG6 4425.2 R_3 .063I R13 .9980
80E 6.6043 BRA_I .7226 8C3 .0338 FSP -360 SGI 4423.2 SG2 133.3 THA 146.44

.170H7 INC24.2555 VI 29.380

107.39 APO 151.63 v2 35.253

164.97 ETC 333.73 CLP 160.54

67.73 RAP 273.00 ECC 3.3999

(ST TIN INJ 2 LAT INJ 2 LC_G

1647.5 20.62 76.22
3136.3 20.63 238.37

1647.3 20.62 76.22

5156.3 20.63 258.37

1647.5 20.62 76.22

5156.3 20.63 258.37

ORBIT 0ETERNINATIC_ ACCURACY

ST 2764.8 SR 1747.1 SS 1297.9

CRT -.9993 CRS -.9986 CST .9998

LSA 3318.1NSA 58.9 SSA .5

ELI 3270.2 EL2 47.2 ALF 147.72

LAUNCH CA TE AUG 10 1970 FLIGHT TIf,_ 154.00 ARRIVAL CAT[ JAN 11 1971

HELIC_ENTRIC CONIC CISTANCE 423.316

RL 131.63 L4L .00 LOL 316.96 VL 26.932 GAL .30 ATL 107.49 HCA 190.72 SMA

RP 107.31 L4P 3.21 LOP 147.20 VP 38.000 GAP 1.35 ATP 72.80 TAL 178.33 TAP

RC 89.506 GL -65.34 GP 81.88 7AL 87.27 2AP 94.47 ETS 12.44 74[ 99.32 ETE

PLANI[TCX_ENTRIC CONIC

C3 79.338 VHL 8.907 CLA -73.30 RAL 167.79 RAC 6569.6 VEL 14.166 PTH 2.58 VHP

LNC._ ATNTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ ATNTH

16.75 i 33 14 2122.27 21.24 76.61 71.92 164.213

163.25 12 46 31 5628.94 21.23 258.21 71.94 164.213

16.Tfl I f13 14 2122.27 21.24 76.61 71.92 164.L:_]

163.25 12 46 31 3628,94 21.23 238.21 71.94 164.20

16.75 1 f13 14 2122.27 21.24 76.6J 71.9_ 164.20

163.23 12 46 31 3628.94 21.25 238.21 71.94 164.20

OIFFERIENTIAL CC)RI_CTION5 MI0-COURSE E)_CUTICIN ACCURACY

.%T 1633.2 .S_ 4J94.5 SG3 165.2

RRT -.7289 RRIr -.9988 RTF .7384

S/_ 4508.6 R23 .0_O9 RI3 -.9970

$61 4376.1 $62 1084.8 THA 107.11

TOE -.4978 TR4 -.6329 TC3 -.1340 84U .2386

RCE 3.2997 RR_ .95fl7 RC3 .1807 F_U .01228

gOg-2.3890 FRA -.4391 FC3 -.1341 8,%° 14095

_OE 5.3231 BRA 1.1463 0C3 .2249 FSP -322

129.48 ECC .17128

9.26 RCA 107.30

109.46 2AC 167.61

INCIT.4913. VI 29.380

APO 131.66 V2 35.249

ETC 174.33 CLP-123.51

10.633 OPA 62.21 RAP 261.10 ECC 2.3057

INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2 28 36 1522.3 28.92 74.35

14 20 213 5028.9 28.93 236.13

2 28 36 1522,3 28.92 74.55

14 2'0 2'0 5028.9 28.93 236.13

2 28 36 1322.3 28.92 74.53

14 ZO 20 5028.9 28.93 256.15

OI_3IT 0ETERMINATION ACCURACY

ST _78.J SIR 3485.7 SS 1444.8

CRT -.7133 CRS 1.0000 CST -.718!

LSA 3796.1NSA 401.3 55_ 2.3

ELI 3310.3 EL2 401.1 ALF 96.86

L_UNCH OAT£ AUG 10 1970 FLIGHT TINE 156.00 ARRIVAL 0ATE JAN 13 1971

H_LIC_ENTRIC CONIC 01STANCE 431.518

RL 151.63 LAL .00 LOL 316.96 VL 26.924 GAL .42 AZl. 103.74 HC.A 193.87 ._*

RP 107.52 L_P 3.26 LOP 1_0.43 VP 37.990 GAP 1.73 A2'P 76.65 TILL 177.99 TAP
RC 91.778 GL -62.98 GP 75.40 ZAL 86.18 ?AP 97.28 ETS 18.34 ZAE IO5.06 ETE

PLAI_.TOC_NTRIC CONIC

C3 31.321 VHL 7.178 OLA -75.03 RAL 177.49 RAO _5_.9 V_L 13.148 PTH _.40 VHP

LNCH ATHTH LNCH TINE L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ 42'114TH

17.06 2 3232 2018.00 27.98 74.58 79.31 162.99

162.94 13 24 36 _525,83 27.99 256.48 79.33 162.99

17.06 2 32 32 2018.00 27.98 74.58 79.31 1_2.99

162.94 13 24 36 5525.83 27.99 256.48 79.33 162.99

17.06 2 32 32 2018.O0 27.98 74.58 79.31 162.99

162.94 13 24 36 5fl25.83 27.99 256.48 79.3_ 162.99
0IFFERIENTIAL CGRRIECTICN$

TOE-1.7377 TRA -.5397 TC3 -.37L=_ 8AU .3891

RO[ 4.4747 RRA .3298 RC3 .4231 FAU .O_.340

FOE-2.9327 FRA -.3GO2 gC3 -.3931 8SP 14340

• 3E 4.8003 8RA .7fl61 8C3 _3649 FSP -726

129.42 ECC ,17183 INC13.7389 Vl 29.380

11.86 RCA 107.18 APO 131.66 V2 35.245

115.36 7AC 163.92 £TC 205.14 CLP-120.19

8.439 OPA 57.16 RAP 232.66 ECC 1.8479

INJ TINE PC) CST TIN INJ 2 LAT ZNJ 2 LONG
3 6 10 1418.0 33.60 72.12

14 56 42 4925.8 35.61 234.03

3 6 I0 1418.0 33.60 72.12

14 56 42 4923.6 33.61 234.03

6 I0 1418.0 33.60 72.12

14 56 42 4923.8 33.61 234,03

ORBIT OETERMXNATION *CCUR_CV

ST 1474.6 SR 3603.3 SS 1724.2

CRT -.9781CRS 1.0000 CST -.9792

L$A 4230.2 HSA 287.5 $SA 3.0

ELI 3885.0 EL2 284.9 ALF 111.93

MX0-COL_ gXECUTIO4 ACCURACY

SGT L>234.1 SGR 3976.1 SG3 229.2

RRT -.g017 RRF -.9981 RI"F .9120

SG6 4560.8 _ .0734 R13 -.9958

SGI 4479.5 ,_2 837.2 THA 117.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNEP I CAT[ AUG 10 1970 FL|GHT TINE 158.00

HELIOCENTRIC CONIC CISTANEE 437.7•0

RL 151.65 L•L .00 LCt. 316.96 VL 26.914 GAL .53 ATL 101.36 HCA 197.05 ,5_14 I29.35 ECC

RP 107.53 L•P 3.31 LOP 153.70 VP 37.978 GAP 2.12 A?P 79.13 TAL I77.•• TAP 1•.49 REA

RE 94.056 GL -60.16 GP 69.50 7AL 8•.99 ?AP I00.62 ETS Z2.36 ?AE 109.79 ETE 1?0.05 ?AE

PLANE TC_ENTRIC CONIC

C3 37.346 VHL 6.111 CLA -74.15 RAL I80.01RA0 6568.5 VEL 12.$98 PTH Z,29 VHP 7.123 CPA

LN(..IH A?MTH LN_H TIN[ L-! TIN[ INJ LAT INJ LONG |NJ RT AS( INJ A?I4TH INJ TIE

18.08 3 16 34 1935.10 33.08 71.91 87.33 160.97 3 •8 •9

161.92 14 • 29 5•46.97 33.08 254.84 87.36 160.97 15 35 16

18.08 3 16 3• 1935.10 33.08 71.91 87.33 160.97 3 48 •9

161.92 14 • 29 54•6.97 33.08 254.84 87.36 160.97 15 35 16

18.O8 3 16 34 I935.10 33.08 71.9I 87.33 160.97 3 48 49

J61.92 J• 4 29 5446.97 33.08 254.84 87.36 160.97 15 35 16

CIFFERIENTIAL CORRECTIONS MID-C.OU_.S_ EXECUTION ACCURACY

TDE-2.2238 TRA -.4038 TC3 -.6774 0AU .4681 S_T 2636.9 _ 37S7.9 SG3 299.7

ROE 3.802• RRA .258I RC3 .6482 FAU .03400 RRT -.9402 RRF -.9976 RTF .9475

r0[-3.4444 FRA -.2382 FC3 -.7901 65P 14499 S(_ 4590.7 RZ3 .0839 RI3 -.9944

0OE 4.4050 BRA .4792 0C3 .9376 FSP -9_0 SG| 4529.8 _ 743.3 THA I24.48

ARRIVAL DATE JAN 15 1971

.17258 |NC11.3597 Vl 29.380

J07.03 APO J51.68 V2 35.240

162.19 ETC 223.09 CLP-121.76

52.39 RAP 246.56 ECC 1.6146

130 CST TIH INJ Z LAT INJ 2 LONG

1335.1 •0.59 68.90

4847.0 40.60 251.83

1335.1 40.59 68.90

• 847.0 40.60 251.83

1335.1 40.59 68.90

4847.0 40.60 251.83

ORBIT CETERMINATIC_ ACCURACY

ST 2116.2 SR 3575.0 SS 1993.3

CRT -.9925 CRS 1.0000 CST -.9927

LSA •606.6 MSA 230.3 SSA 3.9

ELI •153.4 EL2 223.7 ALF 120.65

LAUNCH DATE AUG 10 1970 FLIGHT T|NE 160.D0 ARRIVAL DATE JAN 17 4971

HIELIC(ENTRIC CONIC OISTAN_.£ 443.961

RL 151.65 LAL .OO LOt. 316.96 VL 26.902 GAL .66 42_. 99.71 _ ZO0.26 5NA 129.27 ECC .173•6 IN( 9.7129 VJ 29.380

RP IO7.55 LAP 3.39 LCP 156.95 VP 37.965 GAP 2.51 A2'P 80.88 TAL 176.85 TAP 17,.11 RCA 106.85 APO 151.69 V2 35.235

RE 96.339 GL -37.19 GP 64.02 7AL 63.70 ZAP 104.34 [TS 25.56 7AE 113.76 ETE 124.56 ?AC 157.80 ETC 233.36 CLP-124.43

PLAN[TOCENTRIC CONIC

C3 29.155 VHL 5.400 0LA °72.79 RAL 197.73 RA0 6568.2 VEL 12.269 PTH 2.21 VHP 6.283 DPA 47.82 RAP 241.82 ECC 1.4798
INJ LOMG INJ RT AS(: JNJ AZNTH |NJ TIN[ PO CST TZM INJ 2 LAT INJ 2 LONG

68.65 94.33 150.32 4 29 45 1269.3 44.14 6•.96

253.16 94.35 158.32 16 9 51 •788.0 44.15 249.•7

68.65 94.33 158.32 4 29 45 1269.3 44.14 64.96
253,16 94.35 158.32 16 9 51 •788.0 44.15 249.47

68.65 94.33 158.32 4 29 45 1269.3 •4.14 64.96

253.16 94.35 158.32 16 9 51 4788.0 44.15 249.47

NJ0-COUR_ EYe.CUT|ON ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 3002.7 SC_ 3506.2 SG3 369.9 ST 2633.9 SR 3380.6 S$ 2189.1

RRT -.9505 RgF -.9969 RTr .9638 CRT -.9962 ORS 1.0000 CST -.9960

S_ 4616.2 R_3 .0924 R13 -.9931 LSA •808.4 MSA 193.2 SSA 4.9

5_1 4569.2 S_2 656,8 THA |30.39 ELI 4281.8 EL2 180.6 ALF 127.90

LNCH A?NTH LN(H TIN_ k-I TINE INJ LAT

19.64 3 58 36 1869.35 36.77

160.36 14 40 3 5_8.00 36.70

19.64 3 38 36 1869.35 36.77

160.36 14 40 3 3388.00 _.76

19.64 3 58 36 1869.35 36.77

160.36 1• 40 3 5388.00 36.78

DIFFER1ENTZAL CORRECTIONS

T02-2.4673 TRA -.2654 TC3-1.0377 0AU .5186

ROE 3.1850 RRA .0685 RC3 .8335 FAU .64422

F02-3.7991 FRA -.07_1 FC3-I,313I 05P 14(=(34

80E 4.0289 8RA .2741 0C3 1.3310 FSP -1172

LAUNCH DATE AUG 10 1970 FLIGHT TIN[ 162.00 ARRIVAL DATE JAN 19 1971

HELI(XENTRIC CONIC

RL 15|,65 LAL .00

RP 107.57 LAP 3.37

RC 98.624 GL -54.L_3

PLAN[TOCENTRIC CONIC

C3 2•.006 VHL 4.900

LNCH AFMTH LN(H TIN[

21.59 4 36 27

158.41 15 9 46

21.59 4 36 27

158.41 15 9 46

21.59 4 36 27

158.41 15 9 46

DISTANCE 450.172

LOL 316.96 VL 26.887 GAL .80 AZL 98.50 HCA 203.47 SNA 129.17 ECC .17449 INC

LOP 160.20 VP 37.949 GAP 2.89 ATP 82.19 TAL 176.22 TAP 19.69 RCA 106.63 APO

GP 58.89 ?AL 82.30 ZAP 108.29 ETS 28,11 7AE 117.05 ETE 129.01 ?AC 153.32 ETC

8.5006 Vl 29.380

151.71 V2 35.229

239.65 CLP-127.39

DLA -71.10 RAL L:_6.20 RAO 6568.0 VEL 12.050 PTH _.I6 VHP 5.731 OPA 43.41 RAP 238.05 ECC 1.3951

L-I T|N[ INJ LAT INJ LCNG |NJ RT AS_ |NJ A2'NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1816.57 39.36 64.93 99.88 155.24 5 6 43 1216.6 46.53 60.49

5344.48 39.36 251.45 99.90 155.2_ 16 38 51 •744.5 46.53 247.00

1816.57 39.36 64.93 99.88 155.24 5 6 43 1216.6 46.55 60,49

5344.48 39.36 251.45 99.90 155.23 16 38 51 •744.5 •6.53 247.00

1816.57 39.36 64.93 99.08 155.24 5 6 43 1216.6 46.53 60.49

5344.48 39.36 251.45 99.90 155.23 16 38 51 4744.5 46.53 247.00

DIFFERENTIAL CORRECTIONS NIO-CCIJRSE EXECUTION ACCURACY

TOE-2.5675 TRA -.1289 TC3-I .•365 6AU .5557 SGT 3348.3 SC_ 3226.5 SG3 •33.5

ROE2.6302 RRA -.O636 RC3 .9669 FAU .05316 RRT -.9683 _ -.9961RTF .9725

FOE-3.9604 FRA .1243 FC3-1,9170 6SP 14745 S_ •650.0 R23 .098fl RI3 -.9916

_OE 3.6756 8RA .1437 6C3 1.7316 FSP -1377 ,%1 4613.1 S_2 585.0 THA 136.10

LAUNCH DATE AUG lO 1970 FLI_T TIME 164.00

H_LZ_ENTRZC CONIC D;STANC[ 456.3?0

RL 131.65 LAL .00 LCL 3|6,96 VL 26.072 GAL .95 A2'L 97.57 HCA Z06.69 SI4A

RP 107.39 LAP 3.39 LOP 163.45 VP 37.931 GAP 3.27 AZP 63.Z_ TAL 175.56 TAP

RC 100.910 GL -31.23 GP 54.10 _AL 80.80 ?AP 112.33 ETS 30.11 ?AE 119,73 EYE

PLANETOCENTRIC CONIC

C3 20.578 VHL 4.536 OLA -69.22 RAL 213.46 RAO 6567.8 _EL 11.91_ PTH 2.12 VHP
LNCJ'I A2'MTH LNCH T[NE L-I TINE INJ L.AT INJ _ JNJ RT ASC ZNJ AZMTH INJ T_NE

23.77 3 10 5 1773.40 41.06 60.94 104.14 151.93 5 39 38

156.23 15 34 4 3312.99 41.06 249.75 104.16 151,92 17 2 37

23.77 3 10 5 1773.40 41.06 60.94 104,14 151,93 5 39 38

156.23 15 3• 4 5312.99 41.06 249.75 104,16 151,92 17 2 37

23.77 § 10 5 1773.40 41.06 60.94 104.14 151.93 5 39 38

156.23 15 34 4 5312.99 41.06 249.75 104.16 I_l.9E 17 2 37

DIFFERI[NTIAL CORI_[CTIONS N|D-COUR.$1E _[CUT[CN ACCURACY

T02-2.5784 TRA .0075 TC3-I.8539 6AU .50_O _GT _.3 .$GR_36.2 SG3 486.0

ROE 2.1537 RRA -.1559 RC3 1.O459 FAU .0_O•5 RRT -.9735 _ -.9951 RTF .977•

FOE-3.9478 FRA .3385 FC3-2.5431 6SP 14096 S_ 46_7,J R_3 ,I021 R13 -.9905

0DE 3.3608 0RA .1560 6C3 2.1_03 FSP -1549 SGI 4667.4 S_ fl27.6 THA 141.48

OROIT DETERNINATION ACCURAC_
ST 3005.9 SR 3076.6 SS 229•.6

CRT -.9976 CRS 1.0000 CST -.9971

LSA 4872.1MSA 169.2 SS• 6.0

ELI 4298.0 EL2 148.3 ALF 134.33

ARRIVAL DATE JAN 21 1971

129.07 ECC .17568 IN(
22.2• RCA 106.39 APO

133.30 ?AC 1•8.99 ETC

7.5664 Vl 29.380

151.7• v2 35.222

2•3.78 CLP-130.38

5.567 OPA 39.19 RAP 235.04 ECC 1.3387

PO CST TIN INJ 2 LAT INJ 2 LONG

1173.4 47.99 55.74

4713.0 •7.99 244.55

1173.4 47.99 55.74

4713.0 47.99 244.55
1173.4 •7.99 55,74

4713.0 47.99 244,55

ORBIT OETERNINATION ACCURAC_

ST 3257.1SR 2728.0 SS 2318.5

CRT -.9983 CRS .9999 CST -.9976

LSA 4837.6 NSA 154.0 SSA 7.!

ELI 4246.8 EL2 122.9 ALF 140.06
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES 4VOL 5. 1970

LAUNCH (]ATE AUG 10 1970

H1ELIOCENTRIC CONIC

RL 151 .65 LAL ._

RP 107.61 LAP 3.39

RE 103.196 GL -48.36

PLANE TOCENTRIC CONIC

C3 18.204 VHL 4.267

LNO._ ATNTH LNCH TIN[

26.11 5 40 11

153.89 15 53 56

26.11 5 40 11

153.89 15 53 56

26.11 5 40 11

153,89 15 53 56

FLIGHT TINE 166.00 ARRIVAL (]ATE JAN 23 197!

OZ STANCE 462.551

LQ. 316.96 VL 26.854 GAL 1.10 AZL 96.82 I'_.A 209.91 SNA 178.95 ECC .17701 INC 6.8?05 VJ ?9.380

LGP 166.70 VP 37.912 GAP 3.65 AZP 84.08 TAL 174.85 TAP 24.76 RCA 106.13 APO 151.78 V? 35.215

GP 49.66 7AL 79.19 ZAP 116.55 ETS 31.66 ZA£ 121.83 ETE 137.62 ZAC 144.90 ETC 246.64 CLP-133.29

0LA -67.21 RAL 219.72 RA0 6567.7 V£L 11.815 PTH Z.09 VHP 5.155 0PA 35.17 RAP 232.66 £CC 1.2996

L-I TINE INJ LAT INJ LONG INJ RT AS(: INJ A5'NTH INJ TIN([ PO CST TIN INJ 2 LAT INJ 2 LONG

1757.42 42.06 _.84 107.45 148.55 6 9 8 1137.4 48.72 50.94

5290.99 42.07 248.15 107.45 148.55 17 22 7 4691.0 48.73 242.25

1757.42 42.06 56.84 107.45 148.55 6 9 8 1137.4 48.72 30.94

5290,99 42.07 248.15 107.45 148.55 17 22 7 4691.0 48.73 242.25

1737,42 42.06 56.84 107.45 148.55 6 9 8 1137.4 48.72 50.94

5290.99 42.07 248.15 107.45 148.55 17 22 7 4691.0 48.73 242.25

(] I F'F'ERIENT I AL CORRECTIONS

T(]£-2.5348 TRA .1460 TC3-2.2782 BAU .6128

ROE I .7624 RRA -.2209 RC3 1.0725 FAU .06576

FOE-3.7967 FRA .5601 FC3-3.1272 BSP 1_O88

80£ 3.0873 8RA .7648 BC3 2.5180 FSP -1682

MI0-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

5_T 5952.4 5GR 2650.6 S_3 524.7 ST 3407.8 SR 2578.0 SS 2275.9

RRT -.9758 RRF -.9957 RTF .9800 CRT -.9986 CRS .9998 CST -.9976

5_B 4758.9 1_5 .1041 RI3 -.9893 LSA 475"5.6 14SA 145.6 SSA 8.2

,T_I 4754.5 _Z 485.7 THA 146.40 ELl 4154.2 EL2 102.3 ALF 145.10

LAUNCH (]4TE AUG 10 1970 FLIGHT TIME 168.00

HIEL I(X£NTRI C CONIC
RL 151 .65 LAL .IX]

RP 107.64 LAP 3.59

RC 105.482 GL -45.54

PLAN[ TOC£NTRIC CONIC

C3 16.522 VHL 4.065

LNOH A5'NTH LNCH TIME
28.53 6 7 31

151.47 16 10 17

28.53 6 7 31

151.47 16 10 17

28.53 6 7 31

151,47 16 10 17

LQ. 316.96 VL

LCP 169.94 VP

GP 45.59-ZAL

ARRIVAL (]ATE JAN 25 1971

0ZSTANC£ 468.714

26.855 GAL 1.28 AZl. 96.21 _A 215.13 S_4A 128.82 £CC .17849 INC 6.2079 VI 29.380

57.892 GAP 4.05 A2P 84.80 TAL 174.11 TAP 27.24 RCA 105.83 APO 151.82 V2 35.207

77.49 ZAP 120.27 [T$ 52.84 7A£ 125.40 ET£ 141.65 ZAC 141.14 ETC 248.71 CLP-136.08

OLA -65.14 RAL LP'ZS.20 RA0 6567.7 VIEL 11.745 PTH 2.07 VHP 4.991 OPA 31.59 RAP 230.83

L-I TIME ZNJ LAT ZNJ LONG INJ RT ASC INJ A_4TH |NJ TIME 1=O CST TIM INJ 2 LAT

1706.85 42.50 52.74 110.06 145.23 6 55 57 1106.8 48.88

5276.72 42.51 246.75 110.07 145.22 17 38 13 4676.7 48.89

1706.83 42.50 52.74 110.06 145.25 6 35 57 1106.8 48.88

5276.72 42.51 246.75 110.07 145.22 17 38 13 4676.7 48.89

1706.85 42,50 52.74 110.06 145.25 6 55 57 1106.8 48.88

5_6.72 42.51 246.73 110.07 145.22 17 38 15 4676.7 48.89

OIFF'ERENTIAL CORRECTIONS
T(]£-2.4588 TRA .2866 TC3-2.C_82 BAU .6380

ROE I .4442 _A -.2647 RC5 1.0563 FAU .06911

F(]£-3.5500 F'RA .7145 FC3-3.6212 BSP 15325

BOE 2.8516 BRA .3901 BC5 2.8682 FSP -1774

MID-CO,_SE EXECUTION ACCURACY

SGT 4208.5 SGR 2581.0 5(-3 549.5

RRT -.9765 RRF -.9918 RIT .9815

,_ 4855.4 R_5 .1035 R15 -.9885

SGI 4814.5 5(,,2 448.6 THA 150.80

ECC 1.2719

INJ 2 LONG

46.22
240.22

46.22

240.??

46.22

240.2?

ORbiT O£T£RN|NATION ACCURACY
ST 5478.5 SR 2053.3 SS 7184.3

CRT -.9989 CRS .9997 CST -.9974

LSA 4589,9 MSA 141.2 SSA 9.3
£L1 4038.4 £L2 84,0 ALF 149.46

LAUNCH 0ATE AUG 10 1970

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 107.66 LAP 3.37

RC I07.76_ GL -4Z.BO

PLANETOC[NTRIC CONIC

C3 15.319 VHL 5.914

LNCH ATMTH LNCH TIME

31.00 6 32 42

149.00 16 23 53

31.00 6 32 42

149.00 16 23 53

31.00 6 32 42

149.O0 16 23 53

FLIGHT TIM[ 170.00 ARRIVAL 0ATE JAN Z7 1971

0ISTANC£ 474.856

L(N. 316.96 VL 26.815 GAL 1.46 AZL 95.69 HCA 716.35 S_4A 128.69 ECC .18013 INC 5.6929 Vl 29.380

LOP 173.18 VP 57.869 GAP 4.41 AZP 85.41 TAL 173.32 TAP 29.68 RCA 10S.51 APO 151.87 V2 35.198

GP 41.88 ZAL 75.71 7AP 124.02 ETS 33.73 ZAE 124.54 £T£ 145.43 ZAC 137,71 ETC 250.25 CLP-138.72

(]LA -63.03 RAL 2_0.06 RAO 6567.6 VEL 11.692 PTH 2.06 VHP 4.919 (]PA 27.84 RAP 2?9.46 ECC 1._511

L-I TINE INJ LAT ]NJ LONG INJ RT AS(: ]NJ AD4TH ]NJ TIN[ PO CST'TIM INJ 2 LAT INJ 2 LONG

1680.56 42.51 48.75 112.25 142.04 7 0 42 1080.4 48.59 41.71

5268.88 42.51 245.55 112.27 142.04 17 51 42 4668.9 48.60 _38.53

1680.36 42.51 48.75 112.25 142.04 7 0 42 1080,4 48.59 41.71

5268.88 42.51 245.55 112.27 142.04 17 51 42 4668.9 48.60 238.53

1680.36 42.51 48.75 112.25 142.04 7 0 42 1080.4 48.59 41.71

5268.88 42.51 245.55 112.27 142.04 17 51 42 4668.9 48.60 238.53

DIFFERENTIAL CORRECTIONS

T0£-2.3671 TRA .4268 TC3-3.0852 BAU ._653

ROE 1.1925 RRA -.2914 RC3 1.0166 FAU .07115
FOE-3.2520 FRA .9676 FC3-4.0210 8SP 15620

BO£ 2.6505 _RA .516_ BC5 3.2484 FS_ -1840

LAUNCH OAT£ AUG I0 1970

HELIOC£NTRIC CONIC

RL 151.65 LAL .O0

RP 107.69 LAP 3.34

RC 110.046 GL -40,15

PLANETC_KNTRIC CONIC
C3 14.465 VHL 5.803

LNCH A2_4TH LN_H TIME.

33.51 6 56 16

146.49 16 35 17

33.51 6 56 16

146.49 16 55 17

33.51 6 56 16

146.49 16 55 17

0IFFERENTIAL CORRECTIONS

TOE-2.2544 TRA .5815 TC3-5.4198 BAU ._56

ROE .9864 RRA -.3159 RC3 .9347 FAU .0_061

FOE-2.gO31FRA 1.1624 FCS-4.L=_61B_P 15818

BOE 2.4608 BRA .6609 8C5 3.5453 FSP -1852

NI0-COURSE EXECUTION ACCURACY ORBIT OETERNIN4TION ACCURACY

SGT 4442.7 SGR _136,7 SG3 562.1 ST 5490.4 SR 1768.5 55 2062.6

RRT -.9762 RRF -.9_94 R1T .9826 CRT -.9991CRS .9994 CST -.9971

4929.8 R_3 .0992R15 -.9874 LSA 4421.0 MSA 159.0 SSA 10.3
_J 4912,0 S_2 419.1 THA 154.65 ELI 5912.5 EL2 66.5 ALF 153.14

FLIGHT TIME 172.00 ARRIVAL (]ATE JAN ?9 1971

DIST*NCE 480.900

LCL 516.96 VL 26,794 GAL 1.66 A2L 95._5 HCA 219.58 S_A 128.55 £CC .18192 INC 5.2513 Vl 29.380

LOP 176.42 VP 57.846 GAP 4.79 Aiq _ 85.95 TAL 172.50 TAP 52.08 RCA 105.16 APO 151.93 v? 35.189

GP _.52 2AL 73.84 ZAP 127.58 ETS 34.40 ?/_E 125.29 ETE 148.88 7AC 154.63 £TC 251.45 CLP-141.21

OLA -60.92 RAL 254.44 RA0 6567.6 VEL 11.655 PTH 2.05 VHP 4.900 OPA 24.55 RAP 228.51ECC 1.2381

L-I TIME INJ LAT INJ _ INJ RT ASC INJ A2t4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1657.O5 42.15 44.87 114.21 159.04 7 25 55 1057.0 47.95 37.46

5266,59 42.16 244.6_ 114.22 159.05 18 5 4 4666.6 47.95 237.24

1657.05 42.15 44.87 114.21 159.04 7 25 55 1057.0 47.95 37.46

5266.59 42.16 244.6_ 114.2"Z 159.05 18 5 4 4666.6 47.95 237.24

1657.05 42.1_ 44.87 114.11 139.04 7 23 55 1057.0 47.95 37.46

5266.59 42.16 244.65 114.2_Z 159.03 18 3 4 4666.6 47.95 237.24

NIO-COJR_E £gECUTION ACCURACY ORBIT OETKRNINATION ACCURACY

8GT 4642.Z _GR 1915.5 _5 562.9 ST 5459.9 SR 1514.6 SS 1907.7

RRT -.9759 RRF -.98G0 RW .9824 CRT -.9993 CRS .9988 CST -.9964

Sr_ 5021.1 R_5 .0970 RI5 -.9861 LSA 4212.6 MSA 142.6 SSA 11.3

•$G1 5004._ SG2 402.6 THA 157.98 ELI 5758.2 EL2 51 .4 ALF 156.25
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE AUG l0 1970 FLIGHT TINE I74.00 ARRIVAL DATE JAN 31 1971

HELIOCENTRIC CONIC

RL 151.65 LAL .DO

RP 107.72 LAP 3.30

RC 112.324 GL -37.54

PLAN[T(XENTR|C CONIC

C3 13.878 VHL 3.715

LNCH ATMTH LNCH TII4E

36.03 7 18 36

143.97 16 44 52

36.05 7 I8 36

143.97 16 44 52

36.03 7 I8 36

143.97 16 44 52

LOL 316.96 VL

LCP I79.66 VP

GP 35.50 ?AL

Cl STAI_E 487.080

26.772 GAL l.B7 AZL 94.87 PiCA 228.80 SMA IZS.AO ECC .18388 INC 4.8663 VI 29.3,q0

37.821 GAP 5.16 AZP 86.43 TAL 17|.64 TAP 34.44 RCA ]04.79 APE) 152.01 V2 35.179

71.91 7AP 130.92 ETS 34.91 7AE I25.75 ETE 152.01 ?'AC 131.89 ETC 252.37 CLP-143.56

OLA -58.81 RAL 238.44 RA0 6567.5 VEL 11.630 PTH 2.04 VHP 4.92_ OPA 21.49 RAP 227.9|

L-I T|N[ |NJ LAT INJ LONG |NJ RT A_ INJ AZNT_ INJ TI_ PO CST TIM INJ 2 LAT
1636.11 41.58 41.18 116.03 136.24 7 45 52 1036.1 47.03

5269.22 41.53 244.06 116,04 136.84 18 12 41 4669.2 47.04

1636.11 41.52 41.18 116.03 136.24 7 45 52 1036.1 47.03

5269.22 41.53 244.06 116.04 136.24 18 18 41 4669.2 47.04

1636.11 41.52 41.18 116.03 136.24 7 45 52 1036.1 47.03

5869.L_'_ 41.53 844.06 116.04 136.24 18 12 41 4669.2 47.04

DIFFERENTIAL CORRECTIONS

TOE-2.I412 TRA .734I TC3-3.7277 BAU .7095

ROE .8284 RRk -.3246 RC3 .8521FAU .06953

FOE-2.5637 FRA 1.3218 FC3-4.3373 BSP I6156

BOE Z.2959 8RA .4_87 BC3 3.8239 FSP -1826

NIO-COURSIE EXECUTION ACCURACY

5GT 4828.4 _;R 1719.3 SG3 555.9

RRT -.9711 I_F -.9817 RTF .9824

51Z5.3 A_3 .0903 R13 -.9851

•%1 5110.7 SG2 587.8 THA 160.81

ECC 1,2884

INJ 2 LONG
33.48

836.36

33.48

236.36
33.48

236.36

OReIT OETERNINATION ACCURACY

ST 3358.6 SR I306.7 SS 1750.5

CRT -.9996 CRS .9977 CST -.9956

LSA 4003.8 MS4 146.3 SSA IZ.2

ELI 3603.7 EL2 35.4 ALF I58.75

LAUNCH OATE AUG IO J970 FLIGHT TIME 176.00 ARRIVAL 0ATE FEB Z I97J

HELIOCENTRIC CONIC

RL 151.65 LAL .00
RP IO7.75 LAP 3.26

RC 114.599 GL -35.03

PLANE.TOCENTRIC CONIC

C3 13.5OZ VHL 3.675

LNCH A_'HTH LNCH T;ME

38.56 7 39 59

141.44 I6 52 52

38.56 7 39 59

141.44 16 52 52
38.56 7 39 59

141.44 J6 52 58

OIFFE_NTIAL CORR1ECTIONS

TDE-2.0365 TRA .8787 TC_-4.OS_| 8AU .7_98

ROE .7109 RRA -.3247 RC3 ,7809 FAU .06862

FOE-2.2584 FRA 1.4363 FC3-4.3995 BSP I6828
BOE 2.1570 BR4 .9367 Be3 4.0982 FSP -1845

OISTANCE 493.157

LQ. 316.96 VL 26.748 GAL 2.10 AZI. 94.53 HC_ 286.03 SMA
LOP 182.90 VP 37.793 GAP 5.54 ATP 86.85 TAL 170.75 TAP

GP 38.78 ZAL 69.93 ZAP 134.04 ETS 35.32 2AE 125.97 ETE

I28.24 ECC .18600 INC
36.78 RCA I04.39 AP@

134./@0 ZAC J29.46 ETC

4.5257 Vl 29.380

152.10 V2 35.169
253.I3 CLP-I45.77

OLA -56.72 RAL 242.13 RA0 6567.5 VEL 11.614 PTH 8.04 VHP 4.977 OPA 18.66 RAP 827.63 ECC 1.2222

L-I TINE |NJ LAT INJ _ |NJ RT A_ INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT XNJ 2 LONG
1616.97 d0.65 37.68 117.80 133.67 8 6 56 1017.0 43.89 29.78

5276.38 40.66 243.80 117.BI 133.66 18 _ 48 4676,4 45.90 235.90

1616.97 40.65 37.68 117.80 133.67 8 6 56 I017.0 45.89 29.78

3276.38 40.66 843.B0 117.61 133.66 18 2_ 48 4676.4 45.90 235.90

I616.97 40.65 37.66 117.80 133.67 8 6 56 lOI7.0 45.89 29.78

5276.38 40.66 243.80 117.81 133.66 18 213 48 4676.4 45.90 235.90

MIO-COUR._ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 5005.8 SGR 1552.2 5(;3 543.1 ST 3263.8 SR I142.6 SS 1603.6

RRT -.9678 RAF -.9762 RTF .9830 CRT -.9998 CRS .9959 CST -.9947

SC_ 5141.0 R23 .0773 RI3 -.9849 LSA 3808.8 HSA I48.2 SSA 13.0

SGJ 5887.6 SG8 373.9 THA 163.81 ELI 3457.9 EL2 19.Z ALF |6{3.71

LAUNCH 0AT£ AUG JO 1970 FLIGHT TIME J78.00 ARRIVAL CATE FEB 4 1971

HELIO(ENTRIC CONIC CISTANCE 499.213

RL 151.65 LAL .00 LOt. 316.96 VL 86.784 GAL 8.34 AZL 94.22 PICA 229.25 SMA I28.08 ECC .188Z9 INC 4.2803 Vl 29.380

RP IO7.79 LAP _.20 LOP 186.14 VP 37.767 GAP 5.91 AZP 87.24 TAL I69.83 TAP 39.08 RCA 105.97 APO |52.20 v8 35.158

RC J16.871 GL -32.60 GP 30.36 ?AL 67.90 ZAP I36.94 ET5 35,65 ZAE ]86.02 ETE ]57.87 ZAC 127.33 ETC 253.77 CLP-147.86

PLANCTOCENTRIC CONIC
C3 13.305 VHL 3.648 OLA -54.65 RAL 245.55 RAO 6567.5 VI[L 11.606 PTH 8.03 VHP 5.058 0PA 16.05 RAP 227.63 ECC 1._|90

LNCH ATMTH LNCH TII4E L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TII4E PO CST TIN INJ 2 LAT ]NJ 2 LONG

41.09 8 0 39 1599.Z0 39.61 34.35 I19.59 131,38 8 27 18 999.2 44.60 26.33
138.91 I6 59 30 5287.74 39.68 243.87 I19.60 131.3I 18 87 _8 4687.7 44.61 235.85

41.09 8 0 39 1599.20 39.61 34.35 119.59 131.38 8 87 I8 999.2 44.6[] 26.33

I38.91 16 59 30 5287.74 39.68 843.87 119.60 I31.31 18 27 38 4687.7 44.6! 235.85

41.09 8 0 39 1599.20 39.61 34.35 J19.59 I31.32 8 87 18 999.2 44.60 26.33

158.91 16 59 30 5287.74 39.62 843.87 119.60 131.31 18 27 38 4687.7 44.61 235.85

DIFFERENTIAL CORR1ECTIONS NIO-COUR_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

T0[-1.9074 TRA 1.0527 TC3-4.1990 8AU .756_ SGT 5150.5 SGR 1404.3 SG3 525.0 ST 3117.8 SR 995.3 $5 1438.0

ROE .6098 RRA -.3317 RC3 .6777 FAU .06509 RRT -._N_|8 _ -._91 RTF .9820 CRT -.9999 CRS .9921 CST -,9927

FOE-l._.Ate FRA 1.5715 FC3-4.8353 8SP 16893 SG8 5338.6 R23 .0718 R13 -.9835 LSA _571.8 NSA 159.5 SSA 13.8
_OE 2.OO25 8R4 1.1038 8C3 4.2533 FSP -1759 SG1 5383.6 S_8 371.8 THA 165.23 ELI 3872.8 EL2 14.3 ALF 162.30

LAUNCH OATE AUG 10 1970 FLIGHT TIME 180.00 ARRIVAL OATE FEB 6 1971

HELICCENTRIC CONIC

RL 151.65 LAL .00

RP 107.82 LAP 3.13

RE 119.138 GL -30.24
PLANETOC[NTRIC CONIC

C3 13.261 VHL 3.648
LNCH A?MTH LN_H TINE

4_.6Z 8 _ 47

136.38 17 4 52

43.62 8 20 47

136.38 17 4 32

43.62 8 _ 47

136.38 17 4 52

OIFFERENTIAL CORRI_CTION$

TOE-1.7853 TRA 1.8258

ROE .5348 RR_ -.3333

FOE-I.6413 FR4 1.6745

_0£ 1.8639 BR4 1.2698

0ISTANCE _05.244

LCI. 316.96 VL 2_.699 GAL _.59 A2'I. 93.94 PiCA 232.47 SNA 127.98 ECC .I9076 INC 3.9A33 VI 29.380

LOP 189.37 VP 37.739 GAP 6.29 AZP 67.60 TAL 168.88 TAP 41.35 RCA 103.52 APO 158.32 v8 35.147

GP 28.19 ZAL 65.85 ZAP 139.64 ETS 35.96 7_1_ 125.94 ETE 159.43 ?AC 125.46 ETC 854.31 CLP-I49.83

TC3-4.3414 8AU .7767

RC3 .SBg'Z FAU .06179

FC3-4.0342 BSP 17189

8C3 4.3812 FSP -1697

OLA -52._0 RAL 848.74 RAO 6567.3 VEL 11.604 PTH 2.03 VHP 5.168 OPA 13.63 RAP 227.87 ECC 1.2182

L-I TINE INJ LAT INJ LOqlG INJ RT ASC [NJ A2)4TH INJ TIME PO CST'_M't INJ 2 LAT JNJ 2 LONG
1582.37 _,42 31._13 121.41 1_9.18 8 47 9 982.4 43.18 _3,11

5303.14 38.43 _44._ 121.42 I_9.17 18 33 I5 4703.I 43.19 23,6.J9

1582.37 38.41 31._0 121.41 129.18 8 47 9 982.4 43.18 23.1!

5303.14 38.43 244._ 121.42 129.17 I8 33 15 4703.1 43.19 236.I9

1582.37 38.4_ 31._O 121.41 129.18 8 47 9 982.4 43.I_ 23.11

5303.14 _.43 _44._ 12|.4_ I29.17 18 33 15 4703.1 43.19 236.19
NIO-COUI_31E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 5288._ ,%R 1179.7 SG3 504.7 ST 8967.8 SR 880.5 SS 1290.2
RRT -.9548 RRF -.9604 RTF .9814 CRT -.9995 CRS .9858 CST -.9908

SC_ 5440.8 R23 .0633 RI3 -.9885 LSA 3349.4 MSA 170.7 $SA I4.5

SGI 54_8.8 _2 370.7 THA 166.93 ELI 3095.5 ELI 27.9 ALF 163.48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE AUG IO 1970 FLIGHT TINE 182.00 ARRIVAL CATE FEB 8 1971

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 107.86 LAP 3.05

RE 121.402 GL -27.97

PLANE TOCENTRIC CONIC

C3 13.356 VHL 3.655

LNCH AZNTH LNACH TIME

46.14 8 40 5!

133.86 17 9 3

46.14 8 40 31

133.86 17 9 3

46.14 8 40 31

133.86 17 9 3

DIFFERENTIAL CORR1ECTION$
TDE-I.6643 TRA 1.4032 TC3-4.4328 BAU .7967

RCE .4776 RRA -.3335 Re3 .5086 FAU .05836

FOE-1.38?8 FRA 1.7593 FC3-3.7827 65P 17499

BOE 1.7315 BRA 1.4423 Be3 4.4616 FSP -1631

01STANCE 511.250

LOL 516.96 VL 26.673 GAL 2.86 AZL 93.69 PiCA 235.69 SM4

LOP 192.60 VP 37.710 GAP 6.67 A5P 87,92 TAL 167,89 TAP

GP 26.26 2AL 63.78 2AP 142.15 ETS 36.27 ZAE 125.77 ETE

127.75 ECC .19341 INC 3.6895 VI 29.380

43.58 RCA 103.04 APO 152.45 v2 35.136

161.32 ZAC 123.82 ETC 254.80 CLP-151.69

CLA -50.59 RAL 251.74 RAO 6567.5 VEL 11.608 PTH 2.03 VHP 5.284 0PA 11.39 RAP 228.32 ECC 1.2198

L-I TIN[ INJ LAT INJ LONG INJ RT A_C INJ AZMTH INJ TINE PO CST TIM INJ 2 LA T INJ 2 LONG

1566.14 37.12 28.19 123.28 127.24 9 6 J7 966.1 41.66 20.08

5322.48 37.13 245.03 123.29 127.23 18 37 45 4722.5 41.67 236.91

1566.14 37.12 28.19 123.28 127.24 9 6 37 966.1 41.66 20.08

5322.48 37.13 245.03 123.29 127.23 18 37 45 4722.5 41.67 236.91

1566.14 37.12 28.19 123.28 127.24 9 6 37 966.1 41.66 20.08

5322.48 37.13 245.03 123.29 127.23 18 37 45 4722.5 41.67 236.91

NID-COUR54E EXECUTION ACCURACY C)RBIT DETERHINATIC)N ACCURACY
S6T 5414.4 S6R 1173.6 $63 482.8 ST 2810.4 5R 788.5 SS 1155.5

RRT -.9463 RRF -.9500 RTF .9808 CRT -.9980 ORS .9752 CST -.9869

5540.1R23 .0544 R13 -.9816 LSA 3133.9 NSA 184.1 SSA 15.0

5(,I 5527.7 562 371.8 THA 168.36 ELI 2918,6 EL2 48.4 ALV 164.35

LAUNCH DATE AU_ 10 1970 FLIGHT TINE 184.00 ARRIVAL CATE FEB 10 1971

H£LJOCENTRIC CONIC 01STANCE 517.228

RL 151.65 LAL .00 LOL 516.96 ,VL 26.646 GAL 3.15 ATL 93.45 H_ 238.91 SMA 127.57 ECC .19627 INC 3.4546 Vl 29.380
RP 107.89 LAP 2.96 LOP 195.83 VP 37.680 GAP 7.06 AZP 88.21 TAL 166.89 TAP 45.80 RCA 102.53 APO 152.61 V? 35.124

RC 123.660 GL -25.79 GP 24.53 ZAL 61.?0 ZAP |44.48 [T$ _.60 74[ 125.54 ET£ 162.97 ZAC 122.40 ETC 255.24 CLP-153.46

PLANETOCENTRIC CON]C
C3 13.582 VHL 3.685 OLA -48.63 RAL 254.56 RAO 6567,5 VlEL 11.618 PTH 2.04 VHP 5.423 OPA 9.31 RAP 228.96 ECC 1.2235
LNCH AZMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A5'I4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

48.66 8 59 58 1550.21 35,'74 25.32 125,22 125.48 9 25 48 950.2 40.09 17.22

131.34 17 12 5 5345.71 35.75 246.11 125.23 125.47 18 41 11 4745.7 40.10 238.00
48.66 8 59 58 1550.21 35.74 25.32 125.22 125.48 9 25 48 950.2 4D.09 17.22

131.34 17 12 5 5345.71 35.75 246.11 125.23 125.47 18 41 11 4745.7 40.10 238.00

48.66 8 59 58 1550.21 35.74 25.32 125.22 125.48 9 25 48 950.2 40.09 17.22

131.34 17 12 5 5345.71 35.75 246.11 125.23 125.47 16 41 11 4745.7 40.10 238.00

DIFFERENTIAL CORRECTIONS NI0-C.OuRSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TDE-I.544| TRA 1.5B80 TC3-4.4732 8AU .8161 SGT 5530.5 S6R 1083.9 ,S63 460.3 ST 2651.1 SR 715.4 SS 1036.1

ROE .4345 RRA -.33_4 Re3 .436_ FAU .0548_ RRT -.9361 RRF -.9379 RIF .9802 CRT -.9946 CRS .9584 CST -.9826

FDE-I.1537 FRA 1.8297 FC3-3.4963 BSP 17821 _ 5635.7 R_3 .0458 R13 -.9808 LSA 292_.0 MSA 199.9 SSA 15.3

BOE 1.6041 BRA 1.6726 8C3 4.4945 FSP -1§65 S_I 5623.2 SG2 374.8 THA 169.56 EL1 2745.0 EL2 71 .9 ALF 164.97

LAUNCH OAT[ AUG 1O 1970 FLIGHT TIN[ 1H6.00 ARRIVAL CATE FEB 12 1971

HELIOCENTRIC CONIC

RL 151.65 LAL .DO

RP 107.93 LAP ?.86

RC 125.912 GL -23.69

PLAN£TOCENTRIC CONIC
C3 13.934 VHL 3.733

LNCH ATMTH LNCH TIME

51.17 9 19 15

128.83 17 14 O

51.17 9 19 15

128.83 17 14 O

51.17 9 19 15

128.83 17 14 O

CISTANCE 523.180

LOL 316.96 VL 26.619 GAL 3.46 AZL 93.24 HCA 242.12 S_A 127,39 gCC .19934 INC 3.?35? Vl 29.380

LOP 199.05 VP 37.650 GAP 7.44 AZP 88.49 TAL 165.86 TAP 47,98 RC4 1O?.OO APO 152.79 V? 35,117

GP 22.98 2AL 59.64 ZAP 146.65 ETS 3E.97 7AE 125.28 ETE 164.40 7AC 121.16 ETC 255.66 CLP-155.14

CLA -46.71 RAL 257.22 RAO 6561.5 VEL 11.633 PTH 2.04 VHP 5.576 CPA 7.38 RAP 229.78 ECC 1.2293

L-I TIME INJ LAT INJ LON0 INJ RT A,_ INJ A5'I_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1534.27 34,29 22.56 127.22 123.90 9 44 49 934.3 38.47 14.49
5372.85 34.30 247.52 127.23 123.89 18 43 _2 4772.9 38.48 259.45

1534.27 34.29 22.56 127.22 123.90 9 44 49 934.3 38.47 14.49

5372.85 34.30 247.52 127.23 123.89 18 43 32 4772.9 38.48 239.45
1534.27 34.29 22.56 127.22 123.90 9 44 49 934.3 38.47 14.49

5372.85 34.30 247.52 127.23 123.89 IB 43 32 4772.9 38.48 239,45

DIFFERENTIAL CORR_CTICINS

TDE-I.4243 TRA 1.7805 TC3-4.4624 8AU .8342

ROE .4023 RRA -.3355 Re3 .3721 FAU .05127

FOE -.9506 FRA 1.8884 FC3-3.1855 8SP 18137
BOE 1.4800 BRA 1.8115 BC3 4.4779 FSP -1497

NI0-COUR,_ EXECUTION ACCURACY ORBIT CETERMINA TION ACCURACY

_T 5635.7 _ 1007.8 $63 437.6 ST 2493.7 5R 656.8 SS 932.0

RRT -.9244 RRF -.9241 RTF .9795 CRT -.9880 CRS .9330 CST -.9770

SG6 3725.1 R_3 .0381 R13 -.9800 LSA 2733.3 MSA 218.4 SSA 15.6

561 5712.6 ,_2 379.2 THA 170.57 EL1 2576.9 EL2 98 .I ALF 165.39

LAUNCH DATE AUG 10 1970 FLIGHT TIM[ 188.(X) ARRIVAL CATE FEB 14 1971

HELIOCENTRIC CONIC

RL 151.65 LAL .(30

Re 10_.97 LAP 2.75
RC 128.158 GL -21.67

PLANE TOCENTRIC CONIC

C3 14.413 VHL 3.796
LNCH 4ZMTH LNCH TIWE

53.66 9 38 27

126.34 17 14 49

63.66 9 38 27

126.34 17 14 49

53.66 9 38 27

J26.34 17 14 49

OlFFERENTI4L CORRECTIONS

TDE-I.3045 TRA 1.9819 TC3-4.4058 8AU .8511

ROE .3786 RRA -.3344 RC3 .3161 FAU .04774

FOE -.7713 FRA 1.9)84 FC3-2.8675 8SP 18431

8OE 1.3583 BRA 2.0099 BC3 4.417! FSP -1428

DISTANCE 529.102

LCt. 316.96 VL 26.591 6AL 3.78 AZL 93.03 HCA 245.34 SMA 127.21 ECC .20264 ZNC 3.0287 Vl 29.380

LOP 202.27 VP 37.619 GAP 7.84 A2'P 88.74 TAL 164.80 TAP 50.14 RCA 101,44 APO 152.99 V2 35.099

GP 21.60 ZAL _7.60 ZAP 148.67 ET5 37.41 7AE 124.99 ETE 165.65 7AC 12'0.09 ETC 256.05 CLP-156.74

OLA _44.84 RAL 259.73 RAO 6567.6 VlEL !1.653 PTH 2.05 VHP 5.743 OPA 5.58 RAP 230.74 ECC 1.2372
L-I TII_ INJ LAT INJ LO_ INJ RT ASC INJ AZNTH INJ TII4E F_ CST TIN ZNJ 2 LAT INJ 2 LONG

1_8.11 32.81 19.88 129.29 122.47 10 3 45 918.1 36.82 11.86

5403.9£] 32.82 249.25 129.30 122.45 18 44 53 4803.9 36.83 241.23

1518.11 32.81 19.88 129.29 122.47 10 3 45 918.1 36.82 11.86

5403.90 32.82 249.25 JL_J.30 122.45 18 44 fi3 4803.9 36.83 241.23

1518.11 32.81 19.88 129.29 122.47 10 3 45 918.1 36.82 11.86

5403.90 32.82 249.25 129.30 122.45 18 44 53 4803.9 36.83 241.23

MID-C(X, IRSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5732.2 SGR 943.7 SG3 415.4 ST 2342:5 SR 610.0 SS 843.7

RRT -.9|J3 RRF -.9089 RTF .9789 CRT -.9768 CRS .8965 CST -.9702

5809.3 _3 .0311 R13 -.9792 LSA 2552.2 MSA 239.3 5SA 15.7

SG| 5796.6 $62 384.3 THA 171,43 ELI 2417.3 EL2 126.6 ALF 165.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970p

LAUNWCH CAT[ AUG I0 1970 FLIGHT TIE 190.00 ARRIVAL CA TE FEB 16 1971

MELI(XENTRIC CONIC CISTANCE 514.991

RL 151.65 LAL .00 LOL }16.96 VL 26.563 GAL 4.|Z ATL 92.8] MNCA 248.55 _WA I27,0) ECC .20618 INC 2.8)26 Vl 29.380

RP lOH.01 LAP 2.64 LOP 205.49 VP 37.587 GAP 8.24 AZP 88.96 TAL 163.73 TAP 52.28 RCA 100.84 APO I5).22 VZ )5.086

RE 130.397 GL o19.75 GP 20.36 ZAL 55.59 ZAP I50.57 ET$ 37.92 ZAE IZA.69 ETE I66.7] ZAC 119.16 ETC 256.43 CLP-158.27

PLANE TC_ENTRIC CONIC

C} |5.020 VML 3.876 CLA -4].02 RAL 262.10 RAO 6567,6 VEL 11.679 PTH 2.05 VHP 5.92] DPA 3.89 RAP 231.8) ECC 1.2472

LNCH ATMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

56.15 9 57 41 1501.35 ]1.30 17.26 1]I.A2 121.17 10 22 42 901.3 ]5.17 9.30

123.H5 17 14 29 5439.04 ]I.]l 251.32 131.4] 121.16 18 45 8 4H39.0 35.1fl 243.36

56.15 9 57 41 1501.15 ]1.30 17.26 131.42 121.17 10 22 42 _1.3 ]5.17 9.30

123.85 17 14 29 5439,04 ]1.31 _51.3_ 131.43 121.16 18 45 8 4_39.0 35.18 243.36

56.15 9 57 41 1501.35 31.]0 17.26 151,42 121.17 10 22 42 901.3 35.17 9.30
123.85 17 14 29 5439.04 31,]1 251.32 131.43 121.16 18 45 8 4839.0 35.18 243.36

DIFFERENTIAL CORRECTIONS NI0-COURSIE EXECUTION ACCURACY ORBIT CETERM|NATION ACCURACY

TCE-l.1995 TRA 2.1777 TC]-4.]466 BAU .8746 S_T 5821,] ._ 889.7 ,f_3 ]93.5 ST 2213.6 SR 576.1 SS 775.2

RDE .3649 RR4 -.]]35 RC3 .2758 FAU .04_5 RRT -.8972 RRF -.8924 RTF .9789 CRT -.9601 CRS .8511 CST -.9646

FDE o.6307 FRA 1.9656 FC]-2.5965 85P 191366 _ 5888.9 _3 .02]I RI] -.9791 LSA 2401.2 MSA 258.3 SSA 15.6

BCE 1.2517 BRA 2.2011BC] 4.]554 F$P -1395 .S_I 5876.0 S(,2 }89.2 THA 172.16 ELI 2282.0 EL2 156.] ALF 165.90

LAUNCH DATE AUG 10 1970 FLIGHT TINE 192.{]O ARRIVAL CA TE FEB 18 1971

HELIOCENTRIC CONIC

RL 151.65 LAL .OO

RP 100.05 LAP Z.51

RC 132.627 GL -17.91

PLANETOCENTRIC CONIC

C3 15.76] VHL ].970

LNCPI ATMTH L_H TIM[

58.6] 10 17 5

121.57 17 12 59

58.63 I0 17 5
121.]7 17 12 59

58.63 IO 17 5

121.]7 17 12 59

DIFFERENTIAL CORRECTICINS

TDE-l.0692 TRA 2.40/98 TC]-4.1840 BAU .8830

ROE .351] RRA -.]_95 RE] .2282 FAU .04108

FDE -.4800 FRA 2.0119 FC3-2.256] BSP 19064

8DE 1.1255 BRA 2,4325 8C3 4.1902 FSP -1302

0ISTANCE 540.851

LOL ]16.96 VL 26.5]4 GAL 4.48 A2'I. 92.65 PICA 251.76 5HA 126.85 ECC .2D998 INC. 2.6452 Vl 29.380

LOP 208.7| VP ]7.555 GAP 8.65 AZP 89.17 TAL 162.6A TAP 54.40 RCA IO0.21 APO 153.48 V2 35.074
GP 19.24 IAL 53.61 ZAP 152.34 ETS 38.5] Z_ 124.39 ETE 167.68 ZAC IIS.]fl ETC 256.81 CLP-159.73

OLA -41.26 RAL 264.]4 RAG 6567.6 VlEL 11.711 PTH 2.06 VHP 6.115 0PA 2.32 RAP 23].05 ECC 1.2594

L-! TIME INJ LAT ZNJ _ INJ RT A,f_ INJ A2'NTH INJ TIME FO CST TIM INJ 2 LAT INJ 2 LONG

1483.69 29.78 14.67 133.62 |20.00 IO 41 49 88].7 33.52 6.7B

5478.4] 29.79 25].73 I]3.63 119.99 18 44 18 487_.4 33.53 245.83

148].69 29.78 14.67 133.62 120.00 IO 41 49 883.7 33.52 6.78
5478.4] 29.79 253.73 113.6] 119.99 18 44 18 4878.4 3].53 245.83

1483.69 29.78 14.67 133.62 120.00 IO 41 49 883.7 33.52 6,78

5478.4] 29.79 253.7] 133.63 119.99 J8 44 18 4878.4 ]3.5] 245.83
MI0-OC)UR$1E EXECUTION ACCURACY DR]IT DETERMINATION ACCURACY

$GT 5899.7 _ 845.9 _] 373.0 ST 2077.5 SR 543.2 SS 714.4

RRT -.8817 M_ r -.8752 RTF .9777 CRT -.9334 CRS .7865 CST -.9554
566 5959.7 _3 .0196 RI3 -.9779 LSA 2244.8 MSA 286.1 SSA 15.6

S,GI 5946.6 602 ]95.0 THAJ 72.78 ELI 2138.9 EL2 189.3 ALF 166.17

LAUNCH CAT[ AUG 10 1970 FLIGHT TIHE 194.00 ARRIVAL DATE FEB 20 1971

HELIOCENTRIC CONIC

RL 151.65 LAL .O0 LOL ]16.96 VL

RP IOH.09 LAP 2.38 LOP 211.92 VP

RC 134.850 GL -16.16 GP 18.24 ZAL

PLAMETOCENTRIC CONIC

C3 16.648 VHL 4.080

LNCH A_MTH LNCH TIME

61.12 10 36 45

118.88 17 10 16

61.12 10 ]6 45

118.88 17 10 16

61.12 10 36 45

118.88 17 10 16

DIFFERENTIAL CORRECTIONS

TOE -.9461 TRA 2.6426 TC3-4.0125 BAU .894|
ROE .]437 RRA -.]411RC] .1917 FAU .01766

FDE -.5555 FRA 2.0489 FE]-1.9586 BSP 19233

]DE 1.0066 8RA 2.6648 8C] 4.0170 F._.P -1232

DISTANCE 546.674

26.505 GAL 4.86 AZL 92.46 HCA 254.97 SMA 126.66 ECC

]7,522 GAP 9.07 AZP 89.36 TAL 161.53 TAP 56.50 RCA

51.69 ?AP lfi4.00 ETS 39.25 7AE 124.09 ETE 1_,,_ /AC

.21405 INC 2.4647 Vl 29.380

99.55 APO 153.77 V2 35.061

117.65 ETC 257.19 CLP-161.14

CLA -39.57 RAL 266.46 RA0 6567.7 VEL II./A9 PTH

L-I TIM[ INJ LAT

1464.75 28.26
5522.28 28.27

1464.75 28.26

5522.28 28.27

1464.75 28.26

5522.28 28.27

2.07 VHP 6.320 CPA .84 RAP 234.37 ECC 1.2740

INJ LGNG INJ RT ASC INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

12.07 115.88 118.94 I1 I IO 864.8 31.88 4.25

256.48 115.89 118.9] 18 42 18 4922.3 31.89 248.65

12.07 115.88 118.94 II I 10 864.8 31.8_ 4,25

256.48 115.89 118.9] 18 42 18 4922.3 M.89 248.65

12.07 I]5.88 118.94 II I I0 864.8 31.88 4.25

256.48 115.89 118.93 18 42 18 4922.3 31.89 248.65

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5971.7 SC,,R 805.1 S&] 353.4 ST 1964.8 SR 517.9 SS 670.0

RRT -.8658 _ -.8574 RTF .9769 CRT -.8969 CRS .7101 CST -.9479

5(;8 6025.8 R_3 .0157 RIB -_97743 LSA 2116.6 NSA 312.3 SSA 15.5

S_1 fd312.5 S_2 400.1 THA 173.31 ELI 2019.7 EL2 222.8 ALF 166.53

LAUI_ICH DATE AUG 10 1970 FLIGHT TIWE 196.00 ARRIVAL CArE FEB 22 1971

HELIOCENTRIC CONIC 01STANCE 552.458

RL 151.65 LAL .00 LQ.. ]16.96 VL 26.476 GAL 5.27 AZL 92.29 HCA 258.17 SMA

RP 108.1] LAP 2.24 LOP 215.13 VP ]7.489 GAP 9.50 AZP 89.53 TAL 160.41 TAP

RC 117.06] GL -14.50 6P 17.33 7AL 49.82 ZAP 155.56 ETS 4{3.09 ZA[ 12].80 ETE

PLAN[TOCENTRIC CONIC

C3 17.688 VHL 4._:_06 OLA -]7.94 RAL _68.47 RA0 6567.7 VEL 11.793 PTH

LNC.H A;_WTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT A_C

6].62 10 56 51 1444.07 26.74 9.4] |_.|9

116.]8 17 6 12 5570.94 26.76 259._0 J_.I9

65.62 10 56 51 1444.07 26,74 9.4_ 13_.19

116.]8 17 6 12 5570.94 26.76 259.rW3 138.19
63.62 IO 5651 1444.07 26.74 9.43 1_,19

116.38 17 6 12 5570.94 26.76 259.60 I}8.19

DIFFERENTIAL CORRECTIONS MI0-COURSIE EXECUTION ACCURACY

TDE -.8255 TRA 2.8851 TC3-].8234 8AU .9050 S_T 60]7.0 _ 771.9 SG3 3]4.8

ROE .3402 RRA -.3485 RC3 .1619 FAU .03451 RRT -.8497 _ -.8196 RTF .9762
FOE -.2490 FRA 2.0781 FC]-1.6889 BSP 19445 _ 6086.1 R_3 .0121 RI] -.9764

8DE .8928 BRA 2.9061BC] 3.8268 FSP -1169 SGI 6072.7 562 404.6 THA 173.77

126.47 ECC .21843 INC 2.2897 Vl 29.380

58.58 RCA 98.85 APO 154.10 v2 35.047

169.22 7AC 117.05 ETC 257.57 CLP-162.50

2.09 vHP 6.5]7 CPA -.55 RAP 2]5.79 ECC 1.2911

INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
117.98 lI _ 55 844.1 30.26 1.67

117.97 18 39 ] 4970.9 ]0.27 251.84

117.98 II 20 55 844.1 }0.26 1.67

117.97 18 ]9 ] 4970.9 30.27 251.84

117.98 I1L_ 55 844.1 }0.26 1.67

117.97 18 39 3 4970.9 30.27 251.84

ORBIT DETERMINATiON ACCURACY

ST 1873.3 S_ 497.5 SS 638.2

CRT -.8495 CR$ .6261 csr -.9429

LSA 2012.5 MSA ]37.3 SSA 15.4

ELI 1921.3 EL2 255.9 ALF 167.05
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCU 0ATE AUG 10 1970

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 108.|7 LAP 2.09

RC 139.266 GL -12.93

PLANE TOCFNTRI C CONIC

C3 18.897 VUL 4.347
LN(.J_ ATNTU LNCH TIME

66.15 11 17 33

113.85 17 0 40
66.15 11 17 33

113.85 17 0 40

66.15 II 17 33

113.85 17 0 40

FLIGUT TINE 198.00 ARRIVAL CATE FEB Z4 1971

0ISTANCE 558.20!

LOL 316.96 VL 26.447 GAL 5.70 AlL 92.12 HC.A 161.58 5144 126.28 ECC .22313 JNC ?.1188 Vl ?9.380

LOP 218.34 VP 37.456 GAP 9.94 A?P 69.68 TAL 159.Z8 TAP 60.65 RCA 98.11 APO 154.46 V? 35.034

GP 16.51 2AL 48.01ZAP 157.03 ETS 41.08 2AE 123.51ETE 169.85 ?AC 116.52 ETC Z57.96 CLP-163.81

CLA -36.36 RAL 270.38 R'I_ 6567.8 VEL 11.6_4 PTH 2.10 VHP 6.768 0PA -1.85 RAP 237.29 ECC 1.3110

L-I TIME INJ LAT INJ LONG |NJ RT A_ INJ AZNTU INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

1411.02 Z._5.25 6.69 140.54 117.10 11 41 14 821.0 28.67 358.99
5624.92 25.26 263.12 140.55 117.09 18 34 25 5024.9 28.68 255.42

1421.02 25.25 6.69 140.54 117.10 11 41 14 821.0 28.67 358.99

5624.92 Z§.26 Z63.12 140.55 117.09 18 34 25 5024.9 28.68 255.42

1421.02 25.25 6.69 140.54 117.10 11 41 14 821.0 28.67 358.99

5624.92 25.26 263.12 140.55 117.09 18 34 25 5024.9 28.68 255.42

OIFFERIENTIAL CORRECTIONS
TOE -.7097 TRA 3.1337 TC3o3.6275 BAU .9171
ROE .3404 RRA -.3543 RC3 .1586 FAU .03171

FOE -.1605 FRA 2.1000 FC3-1.4526 BSP 19767

6OE .7871 BRA 3.1537 6C3 3.630! FSP o1118.

NIO-COURSE EXECUTION ACCORACV

5GT 6094.1SGR 743.2 SG3 317.0

RRT -.8336 RRF -.8221RTF .9759

6139.2 _3 .0089 R13 -.9759

SGI 6125.6 SG2 408.4 THA 174.17

LAUNCH 0ATE AUG I0 1970 FLIGHT TINE L_0.00

HELIOCENTRIC CONIC

RL 151.65 LAL .DO

RP 108.21 LAP 1.94

RE 141.459 GL -11.45

PLANE T(XENTR I C CONIC

C3 20.292 VHL 4,505
LN_ AZMTU LNCU TINE

68.73 II 39 9

111.27 16 53 27

68.73 11 39 9

111.27 16 53 27

68.73 11 39 9

111.27 16 53 27

DISTANCE 563.900

LOL 316.96 VL 26.417 GAL 6.15 AZL 91.95 HCJ, 264.58 5HA

LOP 221,54 VP 37.42_ GAP 10,40 AZP 89,82 TAL 158,14 TAP

GP 1S.77 Z4L 46.27 ZAP 158.42 ETS 42.24 ZAE 123.23 ETE

ORBIT 0ETERNINATION ACCURACY

ST 1803.4 5R 481.2 SS 616.0

CRT -.7925 ORS .5414 CST -.9414

LSA 1932.4 MSA 359.1 SSA 15.2

ELI 1844.3 EL2 287.0 ALF 167.76

ARRIVAL CA TE FEB 26 1971

126.10 ECC .228L_0 INC 1.9510 VJ 29.380

62.71 RCA 97.32 APO 154.87 V2 35.021

170.40 ZAC 116.07 ETC 258.36 CLP-165.08

OLA -34.88 RAL 272.18 RAg 6567.8 VEL 11.903 PTH 2.11 vHP 7.012 OPA -3.08
L-| TIME |NJ LAT JNJ L_ [NJ RT A_ |NJ AZFNTH INJ TIME PO C$T TIM

1394.76 23.78 3.79 142.95 116.30 12 2 24 794.8

5684.95 23.80 267.09 142.95 116.29 18 28 12 5084.9

1394.76 23.78 3.79 142.95 116.30 12 2 24 794._

5684.95 23.80 267.09 142.95 116.29 18 28 12 5084.9

1394.76 23.78 3.79 142.95 116.30 12 2 24 794.8

5684.95 23.80 267.09 142.95 116.29 18 28 12 5084.9

OIFFERENTIAL CCRRECTIONS

TOE -.5837 TRA 3,4041 TC3-3.3985 BAU .9225

ROE .3415 RRA -.3625 RC3 .I163 FAU .02868

FOE -.0752 FRA 2.1273 FC3-1.2234 BSP 19855

BDE .6762 BRA 3.4233 BC3 3.4005 FSP -1055

RAP 238.88 ECC 1.3340

|NJ 2 LAT INJ ? LONG
27. 1 356.15

_7. 3 259.45

27. l 356.15

27. 3 259.45

27. I 356.15

27. 3 259.45

ORBIT 0ETERMINATION ACCURACY

ST 1751.1 5R 465,9 SS 602.6

CRT -.7228 CRS .4499 CST -.9470

LSA 1871.4 USA 379.9 SSA 15.O

ELI 1784.3 EL2 316.0 ALF 168,76

MIO-COL_SE EXECUTION ACCURACY

SGT 6146.6 SGR 718.0 SG3 300.6

RRT -,8179 R_ -.BO51RTF .9752

SGB 6186.4 R23 .0066 R13 -.9753

SG! 6174.7 SG2 411,2 TUA 174,52

L4UNCH 0ATE AUG 1O 1970 FLIGHT TIN? 202.00 ARRIVAL CATE fEB ?8 1971

UELIOCENTRIC CCNIC

RL 151 .65 LAL .DO LOL 316.96 VL

RP 108.75 LAP 1.78 LOP 224.74 VP
RC 143.643 GL -10.05 GP 15.10 ZAL

PLANE TOCENTRIC CONIC

C3 21.894 VUL 4.679

LNCH ATMTH LNCU T|N(_

71.41 12 2 I

108.59 16 44 10

71.41 12 _ 1

108.59 16 44 lO

110,00 15 59 5

110.00 17 46 17

CIFFERENTIAL CORRECTIONS

TOE -.4612 TRA 3.6829 TC3-3.1712 BAU .9_87

ROE .3431 RRA -.3712 RE3 .0969 FAU .02597

FCE -.0038 FRA 2.1496 FC3-1.0269 BSP 20(340

8OE .fi760 BRA 3.7016 BC3 3.1728 FSP -IOOZ

CISTANCE 569.548

26.387 GAL 6.64 AZL 91.79 PiCA ?67.78 SMA 175.91 ECC .73365 INC 1.7850 Vl ?9.380

37.389 GAP 10.88 AZP 89.93 TAL 156.99 T4P 64.77 RCA 96.49 APO 155.32 v2 35.008

44.59 ZAP 159.7Z ETS 43.57 7AE 127.96 ETE 170.88 7AC 115.67 ETC ?58.76 CLP-166.31

CLA -33.45 RAL ?73.88 RAO 6567.9 V[L 11.970 PTU ?.13 VUP 7.271 OPA -4.73 RAP 240.53 ECC 1.3603

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_WTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

1364.05 22.34 .63 145.39 115.57 12 ?4 45 764.0 25.59 353,05

5752.16 22.36 271.58 145.40 115.55 18 20 3 5157.2 25.61 ?63.99

1364.05 22.34 .63 145.39 115.57 12 24 45 764.0 25.59 353.05

5752.16 22.36 271.58 145.40 115.55 18 213 3 5157.2 75,61 263.99

60Z.32 17.54 301.71 142.71 119.82 16 9 7 ?.3 21.37 294.68

5561.90 ?7.33 259.18 147.78 111.38 19 18 59 4961.9 29.98 250.99
NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,%T 6191.8 SGR 695.6 SG3 284.9 ST 1719.3 SR 453.0 SS 594.8

RRT -.8028 RRF" -.7888 RTF .9748 CRT -.6469 CRS .3654 CST -.9459
,_W;B6230.8 1_3 .0046 RI3 -.9749 LSA 1832.6 USA 395.4 SSA 14.7

SGJ 6217.1 ,SG2 413.1 TUA 174.82 ELI 1745.1EL2 340.4 ALF 169.94

LAUNCH 0ATE AUG 10 1970 FLIGHT TIME _4.00 ARRIVAL OATE MAR ? 1971

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 108.29 LAP 1.62

RC 145.816 G_ °8.73

PLANETOCENTRIC CONIC

C3 23.728 VHL 4.871

LNC.H AZUTU LNCH TIE
74.23 12 26 50

105.75 16 32 13

74.25 17 26 50

103.75 16 3? 13

110.00 15 28 51

110.00 18 E9 23

0I$TANCE 575.142

LOL 316.96 VL 26.357 GAL 7.15 A?L 91,62 H_A 270.97 ,_A 125.72 ECC .23952 INC 1.6199 Vl 29.380

LOP 227.94 VP 37.355 GAP 11.38 A_ 90.03 TAL 155.84 TAP 66.81 RCA 95.61 APO 155.83 v? 34.995

GP 14.49 ZAL 42._ ZAP 160.96 ET$ 45,12 ZAE 122.70 ETE 171.31 7AC 115.37 ETC 759.18 CLP-167.57

OLA -32.08 RAL 275.49 RAO 6568.0 VEL 12.046 PTH 2.15 VHP 7.545 OPA -5.31 RAP ?42.25

L-I TIN? INJ LAT [NJ LONG [NJ RT AS( INJ 4214TH INJ TIME PO C$T TIM |NJ 2 LAT INJ 2 LONG
1326.67 2_.93 357.05 147.87 114.89 12 48 57 726.7 24.11 349.5?

5828.67 20.95 276.73 147.88 114.88 18 9 22 5228.7 24.12 269.?0

1326.67 20.93 357.0_ 147.87 114.89 12 48 57 7?6.7 24.11 349.52

5828.67 20.95 276.73 147.88 114.88 18 9 E2 5228.7 24.12 269.20

737.I_ 12.82 309.30 143.29 121.96 15 41 8 137.1 16.95 302.63
5466.2_ 29.53 2_2.6| 151.61 108.06 20 0 ?9 4866.2 31.71 244.08

ORBIT DETERMINATION ACCURACY

ST 1704.8 .SR 441.4 $S _91.3

CRT -.5668 CRS .2875 CST -.9517

LSA 1812.7 MSA 406.? .._A 14.5

ELI 1773.9 EL2 359.6 ALF 171.77

OIFFERENTIAL CORRECTIONS

TOE -.3379 TRA 3.9753 TC3-2.9400 BAU .9330

ROE .3fl02 RRA -.5808 RC3 .0842 FAU .02341

FOE .0585 FRA 2.17U9 gC3 -.8541 BSP _20

80E .4866 BRA 3.9935 BC3 2.9413 FSP -952

ECC 1.3905

MIO:COURSE EXECUTION ACCURACY

5GT _2_0.5 _ 675.2 SG3 270.2

RRT -.7883 _ -.7734 RTF .9745

SC_ 6267.0 R23 .l_O_O RI3 -.9746

561 62_3.3 SG2 414.0 THA 175_I0
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OJ

LAUNCH CATE AUG 10 1970 FLIGHT TIN[ Z06.00 ARRIVAL CAT[ MAR 4 1971

HELZO(ENTRIC CC_IC C| STANCE 580.674

RL 151.65 LAL .OO-LOL 316.96 VL 26.327 GAL 7.70 AZL 91.45 HCA 274.17 5HA

RP 108.33 LAP 1.45 LOP Z31.1} VP 37.32Z GAP I1._9 AZP 90.11 TAL 154.69 TAP

RC 147.979 GL -7.49 GP 13.94 ZAL 41.45 lAP 162.1Z ETS 46.91ZA£ 122.45 ETE
PLANE TO(ENTRIC CONIC

C3 15.814 VHL 5.082 0LA -30.78 RAL 277.02 RA_ 6568.0 VEL 12.133 PTH Z.I7 VHP 7.937 CPA -6.32

LNCM AZNTH LI_H TIME L-I T|I_ INJ LAT |NJ LONG INJ RT A,SC INJ AL_WTH INJ TIME PO CST TIM

77.39 12 54 48 I278.73 19.56 352.76 150.]9 lI4_Z6 13 16 7 678.7

IOZ.6I 16 16 25 630.21 19.57 ]04.9] 150.40 114.Z5 16 26 55 30.2

77.39 12 54 48 1Z78.73 19.56 35Z.76 150.39 114.26 13 16 7 678.7

IO2.61 16 16 Z5 630.2! 19.57 ]04.93 150.40 114.25 16 26 55 30.2

110.00 15 10 43 836.35 9.18 314.69 144.55 123.07 15 24 39 236.4

llO,O0 18 59 40 5408.63 ]0.67 248.51 154.87 105.80 20 29 49 4808.6

125.53 ECC .24587 INC 1.4546 VJ 29.380

68.85 RCA 94.67 APO 156.39 V2 34.982

171.69 ZAC IlS.0Z ETC Z59.6! CLP-168.70

CIFFE_ENTIAL CORRECTIONS NIC-COUR,T_ EXECUTION ACCURACY

TOE -.2138 TRA 4.2820 TC3-Z.709I BAU .9356 5_T 6Z61.6 S(,R 656.] 5(,3 256.3

RCE .3567 RRA -.3913 RC] .0718 FAU .O2IO0 RRT -.7746 _ -.7591 RTF .9744

FOE .ll]O FRA 2.1914 FC3 -.7039 BSP L:_419 _ 619_.9 R_3 .0_I7 R|] -.9744

80E .4159 6RA 4.2998 BE3 2.7100 F,%° -907 .T_I 6Z83.] S6Z 413.7 THA 175.34

RAP 244.0Z ECC 1.4250

INJ Z LAT INJ 2 LONG

ZZ.67 345.27

22.68 297.44

22.67 345.27

21._8 297.44

13.48 308.ZZ

32.54 239.79

CR_IT CETERMINATION ACCURACY

ST 1705.1 SR 430.7 SS 590.7

CRT -.4860 CRS .1176 CST -.9584

LSA 1808-8 HSA 412.0 SSA 14.Z

ELl 1718.5 EL2 373.4 ALF 172.65

LAUNCH OAT[ AUG IO 1970 FLIGHT 'FINE _:_8.O0 ARRIVAL CATE MAR 6 1971

HELIG(ENTRIC CONIC

RL 151.65 LAL .00

RP 108.37 LAP 1.28

RC 150.132 GL -6.32

PLANETOCENTRIC CONIC

C3 28.217 VHL 5.312

LNO'_ AZMTH LNCH TIME

81.1_ 13 29 1

98.82 15 53 40
IO0.O0 15 24 ]9

100.00 16 40 44

110.00 14 57 }8

llO.OO 19 24 14

CISTANCE 586.137

LOt. 316.96 VL 26.297 GAL B._ AZL 91.29 HCA 277.36 S_MA
LOP 234.]3 VP 37.2_ GAP 1_.44 AZP 90.I6 TAL |53.54 TAP

GP 13.43 ZAL _9.99 ZAP 163.12 ETS 48.97 ZAE 122.19 ETE

|25.34 ECC .25273 INC I.Z881 Vl 29.380

70.90 RCA 93.66 APC) 157.02 V2 34.969

172.03 7AC 114.75 ETC 2_.].05 CLP-169.85

OLA -29.55 RAL 278.46 RAO 6568.1 VEL 12.231PTH 2.20 VHP 8.147 OPA -7.28
L-Z TIN? INJ LAT INJ LONG JNJ RT A,_ |NJ A_MTM INJ TIME F_j CST TIM

1210.04 18,22 347.01 151.93 113.67 13 49 11 610.0

742.94 18._4 3|2.71 I5Z.94 113.66 16 6 3 142.9

835.84 14.91 317.9_ 151.33 116.21 15 38 34 235.8

58(=,O.41 21.61 280.93 154.42 I11.17 18 18 45 5280.4

920.96 6.01 319.19 146.12 |23.71 15 12 59 321.0

5]68.06 31.39 245.57 157.91 104.28 20 53 42 4768.1

OlFFERENTIAL CORRECTIONS MI0-COUR,_ [_CUTION ACCURACY

TOE -.0889 TRA 4.6039 TC3-2.48|5 BAU .9364 S_T 6_88.5 SC.R 6}8.4 5'(,3 243.2

ROE .3642 RRA -.4024 RE3 .0613 FAU .01874 ART -.7616 RRF -.7457 RTF .9744

FOE .1605 FRA 2.21J7 FC3 -.5750 65P L_O630 _ 63_'0.8 R_3 .00_6 RI3 -.9744

80£ .3749 BRA 4.6215 8C3 2.48_3 FSP -866 ._1 6_07._ ._2 412.4 THA 175.56

RAP 245.84 ECC 1.4644

INJ 2 LAT INJ 2 LONG

21.27 339.57

_1.28 305.26

IH.31 310.84

24.30 273.16

10.40 311.85

33.03 236.73

ORBIT CETERMINATION ACCURACY

ST 1717.0 SR 420.4 SS 591.9

CRT -.4075 CRS .1560 CST -.9653

LSA 1817.7 MSA 413.4 SSA 13.9

ELI J726.0 EL2 381.9 4LF 174.01

LAUNCH 04TE AUG lO 1970 FLIGHT TIN? 21_.00 ARRIVAL CAT£ MAR 8 1971

HELIOCENTRIC CONIC CISTANCE 591.523

RL 151.65 LAL .00 LOL ]16.96 VL 26.266 GAL 8.90 AZL 91.IZ HCA 280.55 SMA 125.15 ECC .26016 INC 1,1193 Vl 19.3_0

RP 108.41 LAP I.I0 LOP 237.51 VP 37.255 GAP 13.01 A]P _.20 TAL 152.40 TAP 72.95 RCA 92.59 APO 157.71 V2 34.956

RC 152.275 GL -5.23 GP 11.97 7AL 38.60 7AP 164.25 ETS 51.34 7AE 121.94 ETE 172.33 7AC I14.51ETC 260.50 CLP-170.99
PL4NETOCENTRIC CONIC

C3 }0.952 VHL 5.563 CLA -28.]8 RAL 279.81 R_C 65f_.2 VEL 12.342 PTH 2.23 vMP 8.479 CPA -8.|6 RAP _47.71 ECC 1.5094

LNCH AZHTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT 45( INJ A]'MTM INJ TIME PO CST TIM INJ 2 LA T INJ _ LONG

88.08 14 30 33 1052.18 16.93 ]34.82 155.50 113.12 14 48 5 452.2 19.91 377.41

91.92 15 Z 58 947.12 16.94 327.1] |53.5| 113,11 15 18 45 347.1 19.92 319.73

lO0.OO 14 48 18 994.56 9.95 327.15 151,05 118.33 15 4 53 394.6 13.66 3?0.33

100.00 17 27 54 5768.02 24.19 273.57 158.42 I08.12 19 4 2 5168.0 26.44 165.49

liD.DO 14 47 30 997.08 3.11 323.19 147.90 124.06 15 4 7 397.1 7.57 316.92

llO.OO 19 45 11 5338,26 31.87 243.38 160.85 103.06 21 14 1O 4738.3 33.34 2]4.45

DIFFERENTIAL CORRECTIONS NI0-COL_SE EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACY

TOE .0382 TRA 4.9433 TC3-_.258| BAU .9346 ,_T 6308._ ._ 6_I.0 ,_3 230.9 ST 1737.9 SR 410.3 SS 594.6

ROE .3725 ARA -.4142 RC3 .0522 FAU .01659 RRT -.7495 RRF -.7334 RTF .9745 CRT -.3331 CRS .1020 CST -.9716

FOE .2028 FRA 2._3_W_ gC3 -.4641 BSP 20_44 _ 6338.7 _3 o.0(_ R13 -.9746 LSA 1836.6 MSA 411.1 SSA 13.6

ODE .3745 eRA 4.9606 8C3 2._587 FSP -8_7 S_| 6325.5 S_2 4J0.O THA 175.76 ELI 1743.6 EL2 385.6 ALF 175._7

LAUNCH 0ATE AUG 10 1970 FLIGHT TIN? 21_.00 ARRIVAL CATE MAR 10 1071

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 108.45 LAP .92

RE 154.408 GL -4.L)O

PLAN[TO_ENTRIC CONIC

C3 34.078 VHL 5.838
LNCH A_MTH LN_H TIME

90.00 13 44 10

90.00 15 59 33

I(30,00 14 _8 18

olOO.O0 17 58 6

110.00 14 39 _

110.00 20 3 34

01STANCE 596.820

L(_.. 316.96 VL _6.236 GAL 9.57 AZL _.95 PICA _83.74 SMA 124.97 ECC .26823 INC .9471 Vl 29.380

LOP 240.70 VP 37.LP'_ GAP 13.6_ AZP 90.22 TAL 151.27 TAP 75.00 RCA 91.45 APO 158.49 V? 34.943

GP 1_.55 ZAL 37._O ZAP 165.11 ETS 54.06 ZAE 121.69 ETE 172.60 ZAC 114._1ETC _60.96 CLP-172.12

OL_ -27._6 RAL 181.09 RAO 6368.3 VEL 12.46_ PTM 2.26 VHP 8.833 0PA -8.99 RAP 249.61 ECC 1.5608

L-I TIME[ INJ LAT INJ LONG INJ RT AS( INJ A]'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

I_AA.77 9.83 345.49 155.35 116.69 14 4 54 644.8 13.34 338.56

803.00 21.69 318.53 160.49 IOB,66 16 |_ 56 203.0 24.04 310.64

1102.14 6.41 333.18 15_.52 119._6 14 46 40 502.1 10.27 326.51

5708.90 25.38 _69.58 161.76 106.34 19 33 14 5108.9 27.38 261 .35

1067.53 .43 326.86 149.8_ 114.18 14 57 7 467.5 4.91 320.65

5316.28 3_.20 241.75 16_.73 102.15 _I 3_ I0 4716.3 33.54 23_.77

MI0-ECURSE EXECUTION _CCURACY ORflIT _ETERMINATION ACCURACY

S6T 63_1.9 56R 603.9 SC,3 219.3 ST 1765.1 S,R 40O.Z SS 598.0

RRT -.7_| _ -,7_20 RTF .9748 CRT -.2641 CR$ .0551 CST -.9773

.%8 6350.6 R"Z3 -.0OO8 RI3 -.9749 LSA 1862.4 MSA 405.7 554 13.2

SGJ 6337.6 SG2 406.4 THA 175.95 ELI 1768.4 EL2 385.3 ALF 176.40

OIFF[RENTIAL CORR1ECTIONS

TOE .1676 TRA 5.3011 TC3-2.0409 BAU .9300

ROE .3815 AR_ -.4265 RC3 .0441 FAU .01455

FCE ._402 FRA 2.2553 FC3 -,3697 _SP 21061

flOE .4167 BRA 5.3183 tiC3 2.0413 FSP -791
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 197OJ

LAUNCH CArE AUG l0 1970

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 10/4.49 LAP .74
RC 156.530 GL "3.24

PLANE TOCENTRI C CC_IC

C3 37.659 VHL 6.137

L_H ATHTH LI_H TIME

90.00 13 _ 59

90.00 16 32 I/4

100.00 14 14 0

100.OO IH 21 5/4

110.OO 14 32 33

110.00 _0 19 55

FLIGHT TIME 214.00 ARRIVAL CATE MAR 17 1971

CISTANCE 602.016

LOt, 316.96 VL 26.206 GAL 10.ZB ATL 90.77 HCA ZB6.9Z S,WA 1Z4.78 ECC .27700 INC .77_Z Vl Z9.38g

LC_o 243.89 VP 37.190 GAP 14.26 AZP 90.`32 TAL 150.16 TAP 77.08 RCA 90.22 APO 159.35 v2 34.931

GP 12.17 ZAL 36.06 7AP 1_.10 ETS 57.19 ZAE 1`31.43 ETE 172.B4 ZAC 114.10 ETC Z61 .43 CLP-173.Z4

CLA -`36.`31 RAL `3_q`3.`39 RA0 65_1.5 VEL 12.611 PTM 2.29 VHP 9.214 0PA -9.77 RAP 251 .54 ECC 1 .619B

L-I 71HE INJ LAT [NJ LONG INJ RT AS.C INJ A_4TH JNJ TIME PC) CST TIM INJ 2 LAT ZNJ Z LONG

1363.2`3 6.14 35`3.`34 156.79 II7.70 13 43 43 763.`3 9.81" 345.47

735.03 `33.10 314.05 163.93 106.85 16 44 33 135.0 25.13 306.00

119`3.03 3.40 336.15 155.`38 119.7`3 14 33 52 592.0 7.33 331 .57

566@.49 `36.11 Z66._ 164.88 105.10 19 56 28 5063.5 27.33 258.55
1133.83 -2.10 330.3`3 151.05 1`34.13 14 5I 26 533.B 2.39 324.12

5300.46 32.,4`3 `340,56 1645.56 I01.40 `31 48 15 4700.5 33.66 231.55

OIrFER£NTIAL CCREC TIONS

TOE .}007 IRA 5.fRtO$ tO3-1.8296 BAU .9213
RCE .3910 RRA -.439"Z RC3 .0369 FAU .01`357

rOE .`374`3 FRA Z.2799 FC3 -.`3_9 0._ :_ `31255
00E .4933 ORA 5.6977 6C3 I .8_30 FSP -756

LAUNEH DATE AUG 10 1970

HEL IOCENTRIC CONIC

RL 151.65 LAL .00

RP 10/4.53 LAP .55

RC 158.64I GL -`3.34

PLANE TOCENTRI C CONIC

C3 41,769 VHL 6.463
LNO4 ATMTd_ LNCH TIt,_

90.00 13 5 /4

90.00 16 57 7

100.00 14 2 52

1(30.00 IB 42 4

110.00 14 `36 48

110.00 20 34 37

OIFFERENTIAL CORR_E TIONS

TOE .4386 TRA 6.0846 tC3-1.6260 BAU .90_1

ROE .4007 RRA -.45`3`3 RC3 .0303 rAO .01065

FOE .}055 FRA 2.3075 FC3 -.`32'07 8SP 214`3J

B0E .5941 (_A 6.1014 8C3 | .6`363 FSP -722

MIC-COt,_,TWE EXECUTION ACCURACY

SOT 63]0.2 5GR 586.7 563 L_.5

RRT -.7`374 RRF -.7115 RTF .9753

5_ 6357.A _3 -.D011 R13 -.9753

561 6344.7 _Z 401.7 THA 176.13

FLIGHT TIME ZI6.DO

gl STANg;E 607.095

LOt. 316.96 VL i_6.177 6AL 11.05 #LZI. 90.59 MCA 890.10 _wA 124.60 ECC
LOP ,347.07 VP 37.157 GAP 14.95 A_P gO.20 TAL 149.07 TAP 79.17 RCA

GP 11.8`3 lAL 34.91 ZAP lf_.gz FTS 60.77 2#-E 121.17 ETE I73.06 7AC

OReIT CETERHINATIC_ ACCURACY

ST 1796.3 5R 389.9 SS 602.3

CRT -.2009 CRS .0141 CST -.9821

LSA I893,5 MSA 397.8 SSA 12.9

ELI 1798.7 EL`3 381.6 ALF 177.39

0LA -25.2Z RAL 2B3.41 RAO 6§6_.6 V[L 1`3.77`3 PTH

L-I TIME INJ LAT INJ RT ASC

1458.44 3.11

692.13 `33.9`3

1272.03 .69

5641.81 26.59

11_.93 -4.5!

5289.68 32.56

INJ LONG
357.38 158.§6 118.16 13 29 26

311.17 167.09 105.63 17 8 39

34_.55 157.Z`3 119.89 14 24 4
264.96 167,88 104.19 20 16 6

333.62 153.98 123.92 14 46 45

Z39.76 169.42 101.02 Z2 2 47

NIO-C04J_ [XECUTI(21N ACCI_RACY

SOT 6333.9 SOR 569.3 $63 198.3

RRT -.717`3 RRF -.7017 RTF .9759

5f_ 6359.4 R'Z3 -.0014 RI3 -.9759

SGI 6347.1 SG2 395.9 THA 176.30

ARRIVAL CATE MAR 14 1971

.`38657 INC .5B74 Vl 29.360

88.89 APO 160.31 V2 34.919

I13.93 ETC `361.90 CLP-I74.35

2.32 VMP 9.6`34 GPA -10.48 RAP `353.50 ECC 1.6874

INJ A_4TH INJ TIM_ PO CST TIM INJ 2 LAT INJ `3 LONG

858.4 6.85 350.90

9`3.1 25.83 303.02

672.0 4.66 336.01

5041.8 28.`38 `356.57

596.9 -.02 327.4!
4689.7 33.74 2}0.72

ORBIT CETERMINATION ACCURACY

St 1831.6 SR 379.3 SS 607.4

CRT -.|435 CR5 -.0`318 CST -.9860

LSA I9Z7.9 MSA 388.0 SSA 12.6

ELI I_3`3.4 EL2 375.2 ALF I78._2

LAUNCH C_TE AUG 1O 1970 FLIGHT TIME 218.00

HELIOCENTRIC CONIC

RL 151.65 LAL .00 LOt. 316.96 VL

RP 108.56 LAP .37 LOP 250.25 VP

RE 160.740 GL -1.49 6P 11.50 14L

PLANE TOCENTRIC CONIC

C3 46.500 VHL 6.819

LNCH AIMTH LNCH TIWE

90.00 12 52 58
90.00 17 17 39

100.00 13 53 47

100.00 1/4 59 31

110.00 14 _I 51

110.00 _ 47 56

OlFFERENTIAL CORRECTIONS

TCE .5/430 TRA 6,516_ TC3-1.4296 8AU .8889
ROE .4107 RRA -.465Z RC3 .0242 FAU .00874

F0E .3351 FRA 2.33_O F(3 -.1627 8,T_° 21530

B0E .713`3 8RA 6.53`3_ BE3 1.4298 FSP -_qH

CISTANCE 612.038

26.147 GAL 11.88 AlL 90.40 HCA `393.28 SMA I`34.42 ECC

37.I`36 GAP 15.69 AlP 90.16 TAL 148.0I TAP 81.29 RCA

33.83 TAP 167.66 ETS 64.86 7AE 120.89 ETE 173.76 ?AC

ARRIVAL CATE MAR 16 1971

LAUNCH OATE AUG 10 1970

.Z9701 INC .3969 vl 29,380

/47.47 APO 161.38 v2 34.907

I13.76 ETC 262.39 CLP-175.47

MEL I(X;ENTRI C CONIC

RL 151 .65 LAL .80

RP 108.60 LAP .18
RE 162.8`36 GL -.70

PLANE TOCENTRI C CONIC
C3 51 .963 V_.4L 7.,309

LNO4 AZMTN LNO4 TIM_

90.00 12 43 7

90.00 17 35 15

IOO.O0 13 46 9

IDO.O0 19 14 54

110.00 14 17 32

110.00 21 0 1

CLA -24.`38 RAL `3/44.46 RAC 65¢_1.7 VEL 12.956 PTH 2.36 VNP 10.067 CPA -11.14 RAP 255.48 ECC 1.7653

L-I TIM_ INJ L_T INJ LONG INJ RT A_C INJ A_4TH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG

1541.80 .42 2.24 160.51 118.31 13 18 40 941.8 4.20 355.60

66`3.76 `34.44 309.17 170.12 104.76 17 28 41 62.8 Z6.E3 300.96

1345.47 -I.P.O 346.58 159.28 119.84 14 16 12 745.5 2.1/4 340.06

562`3.36 26.90 263.60 170._1 103.54 2fl 33 13 502`3.4 Z/4.50 255.17

1257.43 -6.BO 336.81 156.18 123.58 14 42 49 657..4 -2.34 330.57

5283.17 3`3.65 239.27 172.24 100.75 22 15 59 4683.2 33.7/4 230.22

MIO-COt_SE EXECUTION _ECURACY ORBIT CETERMINATION 4CCURACY

SOT 6333.7 _ 551.4 SO3 188.8 St 1P68.2 SR 368.3 SS 613.6

RRT -.7075 RRF -.6926 RTF .9767 CRT -.0913 CRS -.0557 CSt -.9_92

56(3 6357.7 _3" -.DOll RI3 -.9767 LSA 1964.7 MSA 376.7 SSA I_.3

SO1 6345.8 SO2 389.0 THA 176.46 EL1 IH68.5 EL2 366.7 ALF 178.93

FLIG¢4T TIN[ 2L::'O.DO ARRIVAL C4TE MAR 18 1971

0IST*N_E 616.821

LOL 316.96 VL 86.118 GAL 1`3.77 AZL 90.L:_O _,ICA Z_6.46 SMA 124.24 ECC .30846 INC .1971 Vl 29.3/40

LOP 253.4`3 vP 37.095 GAP 16.49 A2'P gO.O9 TAL 146.98 TAP 83.44 RCA 85.92 APO 16`3.57 V`3 34.896
GP 11._ ZAL 3`3.83 ZAP 168.30 ETS 69.50 ZA[ I L:_.60 ETE I73.44 7AC 113.6,0 ETC `362.8B CLP-176.59

0LA -23.39 RAL L_15.43 RAO 6568.9 VEL 13.165 PTH 2.40 VHP 10.547 _PA -11 .74 RAP `357.47 ECC 1.8552

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ A_MTH INJ TIME _ CST TIM INJ `3 LAT INJ 2 LONG

1617._9 -_.03 6.46 162._B 118.25 13 10 4 1017.6 1.77 359./44

64`3.A4 24.79 307.79 /73.06 104.15 17 45 58 4`3.4 `36.49 299.55

1414.12 -4.12 350.35 161.4`3 119.63 I4 9 43 814.I -.14 34).82

5609.18 27.11 262.68 173.69 103.10 L_O 48 23 5009.2 28.64 254.21

1315.72 -8.98 339._'d 158.44 123.12 14 39 `37 715.7 -4.56 333.62

5280.35 32.68 239.05 175.04 100.63 22 28 1 4680.3 33.80 2}0.00

ORBIT CETERMINATION ACCORACY

ST 1905.9 5R 356.8 SS 6`31.0

CRT -.0438 CRS --O825 CSt -.9918

LSA _O03.1MSA 364.3 SS4 11.9

ELI 1_15.9 EL`3 356.4 ALF 179,51

01FFERENTIAL CORRECTIONS

TOE .7355 TRA 6,9793 TC3-1.2410 BAU .8622

ROE .4Z08 RRA -.4781 RC3 .0185 FAU .OO_EIZ

_OE ,3639 _RA 2.375`3 FC3 -.1136 8_ 21557

B0E .8474 eRA 6.9957 8C3 1.2412 FSP -653

MI0-COURSE EXECUTION ACCURACY

SOT 63}0.3 _ 532.9 563 180.0

RRT -.6980 _ -,6838 RTF .9776

635`3.7 fi_'d3 -.0014 R13 -.9776

SO! 6341.2 SGZ 380.9 TMA 176.6`3
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH ca'rE AUG 11 1970 IrLIGHT TIME 70.00 ARRIVAL CATE OCT 20 1970

PELIOCENTR|C CONIC

RL 151.62 LAL ..00 LOL 317.92 VL

RP 108.5§ LAP -3.03 LOP 13.40 VP

RE 49.791 GL -7.59 GP -5.40 ZAL

=LANE TOCENTR| C CONIC

C3 95.445 VHL 9.770

LNCPI ATHTH LNCH TII4[
o6.01 I 1 36 I

93.99 IZ 42 97

100.00 12 16 Z3
100.00 14 45 16

II0.00 IZ IZ 43

110.00 17 5 29
O IIrFERgENT 1AL CCRR1EC T IONS

TOE ;2322 TRA-I .1590 TC3 -.0943 BAU .12ZO
ROE -.7587 RRA -.0961 RC3 .0161 FAU .01929

r0E -.1641 IrRA .5203 FC3 -.1383 BSP Z099

I_E .7934 13RA 1.1604 6C3 .0956 F,$P -81

C I STANCE 148.726

20.3ZI GAL 7.17 AlL 93.67 I.E4 55.53 SMA 99.21 ECC .53874 INC 3.6710 VJ 29.385

33.280 GAP -32.Z0 42P 92.08 TAL 173.78 TAP 229.30 RCA 45.76 APO 152.66 V2 34,911

73.19 2AP 21.87 ETS 163.84 7AE 158.98 ETE 169.70 ZAC 91 .58 ETC 256.63 CLP 21-22

CLA -28.97 RAL 241.37 RA0 6969.9 VEL 14.724 PTH 2.66 VHP 18.881 OPA -15.93 RAP 211.03 ECC 2.5708

L-I TIN[ INJ LAT INJ LONG INJ RT 45C INJ AZI4TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1381.29 9.04 359.07 194.37 117.22 II 59 2 781.3 12.62 348.21

1164.47 9.05 339.21 194.38 117.22 13 2 22 564.5 12.63 332.34

12_0.22 1.43 341.35 130.82 119.86 12 37 13 650.2 5.39 334.81

770.77 16.83 314.10 138.29 115.08 14 58 7 170.8 20.07 306.81

126J.74 -6.96 337.04 125.04 I23.55 12 33 45 661.7 -2.50 330.79

5620.06 23.83 263.03 142.61 113.21 18 39 5 ._20.1 28.74 255.06
NIO-COUR,SlE EXECUTION ACCURACY ORBIT OETER_qlNATICN ACCURAC¢

SGT _07.2 _ 447.6 5G3 _.9 ST 269.2 SR 445.1 SS 231.9

RRT -.1034 RRF .1056 RTIr -.6388 CRT -.4938 CRS -.6583 CST .9740

5_ 923.0 1_3 -.0109 R13 .6399 LSA 507.4 MSA 298.3 SSA 13.9

`%1 809.J ._,G2 444.2 THA 175.30 ELl 469.9 EL2 223.2 ALF 111 .35

LAUNCH 0ATE AUG 11 1970 FLIGHT TINE 72.00 ARRIVAL 0ATE OCT 22 1970

PEL IOCENTRI C CONIC

RL 151.62 LAL .00 LOL 3|7.92 VL

RP 108.51 LAP -2.94 LOP 16.58 VP

RC 48.266 GL -7.73 GP -3.61 7AL

PLAN[ TOCENTRJ C CONIC

C3 85.109 VHL 9._P'25

LNCH ATMTH LNCH TII4_

84.24 11 24 38
95.76 13 0

100.00 12 27 45

I_X_.OO 14 40 12

110.00 12 19 26

1 lO.OO 17 3 l

0 IlrrlrERENT IAL CORI_EC T IONS

TOF" .2275 TRA-J.1481 TO3 -.0945 _AU .|090

ROE -.72S1 RRA -.0430 RC3 .0160 FAU .01366

FOE -.1665 FRA .3384 FC3 -.1593 BSP 2195

BCE .7600 8RA 1.1489 BC3 .0938 FSP -91

01 STANCE 155.032

ZO.861 GAL 6.83 AZL 93.44 PICA 58.71 SMA I(30.89 gCC .51329 IN(: 3.4358 Vl 29.385

33.625 GAP -30.61 AZP 91.79 TAL 173.41 TAP 232.12 RE4 49.10 APO 152.68 V2 34.923

72.47 ZAP 20.40 ETS 162.10 Z/_E 160.62 ETE 169.74 7AC 91.68 ETC 256.77 CLP 19.65

OLA -28.85 RAL 242.16 RAG 6369.7 VIEL 14.369 PTH
L-I TINE IN| LAT

1402.86 9.91

1092.21 9.93

1198.03 3 ._0
772.28 16.78

1224 .gO -5.54

3606.91 26.18

2.61 VHP 18.036 CPA -16.73 RAP 212.49 [CO 2.4007
|NJ LONG INJ RT A_ /NJ A2MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

357.11 133.65 117.23 11 48 1 802.9 13.48 350.22
334.36 133.66 117.23 13 18 50 492.2 13.50 327.46

338.48 129.99 119.74 12 47 43 598.0 7.13 33J.91

314.19 137.12 113.10 14 53 4 172.3 ,2:'0.03 306.90

335.06 124.58 123.78 12 39 50 624.2 -I .07 328.83

262.17 J41.59 112.81 18 38 27 5006.9 29.03 254.15

M|0-COURSIE EXECUT|ON ACCURACY' ORBIT 0ETERI,4INATION ACCURACY'

SGT 844.5 _ 452.3 SG3 42.6 ST 282.2 SR 450.4 S5 240.9
RRT -.11S1 K_F .1179 RTF -.6588 CRT -.4831 ORS -.6538 CST .9752

SGB 958.0 R'Z3 -.0124 R13 .6601 LSA 510.Z MSA 268.0 SSA 14.2

`%1 846.7 SG2 448.2 THA 175.10 ELl 477.8 EL2 233.0 4LF 112.45

LAUNCH CAT[ AUG 11 1970 FLIGHT TINE 74.00 ARRIVAL CATE OCT 24 lgTO

HELIOCENTRIC CONIC CISTANCE 161,400

RL 151.62 LAL .OO LOt. 317.92 VL 21,363 GAL 6.53 AZL 93.22 HCA 61.89 5,qA 102.54 ECC .48890 INC 3.2158 Vl 29.385

RP 108.47 LAP -2.84 LOP 19.77 VP 33.951 GAP -29.10 AZP 91.52 TAL 173.08 TAP 234.97 RCA 52.41 APO 15_.68 VZ 34.935

RE 46.84Z GL -7.85 GP -5.83 7AL 71.82 ZAP 18.97 ETS |r_.06 zA[ 162.44 [TE 169.88 Z4C 91.75 ETC 256.92 CLP 18.09

PLAN[TOCENTRIC CONIC

C3 75.924 VHL 8.713 CLA -29.09 RAL 242.87 RAC 6569.5 V[L 14.045 PTH 2.56 VHP 17.225 CPA -17.55 RAP 213.97 ECC 2.2495

LNCH AZMTH LNCH TINE L-I TIN[ INJ LAT INJ LONG INJ RT A_ INJ A_4TH INJ TIMIE PO CST TIM INJ 2 LAT INJ 2 LONG

83.05 11 17 51 1407.69 10.80 357.94 132.79 117.17 11 41 19 807.7 14.36 351.01

96.95 13 13 2 1035.18 10.82 3_.62 132.80 117.17 13 30 18 435.2 14.38 323.70

ZOO.D0 12 38 39 1145.66 4.96 333.60 129.61 119.32 12 57 44 545.7 8.85 328.97

100.O0 14 34 56 772.44 16.78 314.Z0 135.81 115.11 14 47 48 172.4 20.02 306.91

liD.DO 12 25 25 1187.28 -4.14 333.12 I23.99 123.96 12 45 12 587.3 .34 326,91

110.00 17 4 39 5591.62 26.58 261.16 140.43 112.34 18 37 50 4991.6 29.36 253.08

CIFFERENTIAL CCRR[CTIONS NI0-COURS(E EXECUT_I3N ACCURACY" ORBIT CETERMINATION ACCURACY'

TeE .2238 TRA-l.1368 TC3 -.0929 BAU .0956 `%T 883.0 .S_ 456.5 ,_3 46.6 ST 295.9 SR 455.2 SS 250.1

ROE -.6921 RRA -.0_I06 RC3 .0154 FAU .0|612 RRT -.1_81 _ .1316 RTF -.6783 CRT -.4843 CRS -.6501 CST .9767

FOE -.1691 FRA .9566 FC3 -.1839 BSP 2336 `%6 994.0 R23 -.0141 RI3 .6796 LSA 529.3 HSA 277.3 SSA 14.4

80E .7274 ORA 1.1372 Of 3 .0942 FSP -101 SGI 885.6 S/,_ 451.4 THA 174.88 ELI 485.7 EL2 242.6 ALF 113.74

LAUNCH 0ATE AU(, 11 1970 FLIGHT TINE 76.00 ARRIVAL CATE OCT 26 1970

H£LIOCENTRIC CONIC

RL 151.62 LAL ._0

RP IO8.44 LAP -2.73

RC 49.9_0 GL -7.95

PLANETOCENTR|C CON|C

C3 67.757 VHL 8._31

LNO'I A_NTH LNCH TIE
82.18 11 13 26

97.82 13 22 23

I00.00 12 48 53
1043.00 14 29 37

110.00 12 30 36

110.00 17 4 23

0IST_NCE 167.827

LOL 317.92 VL 21.8]43 GAL 6.19 _ZL 93.01HC_ 65.07 SNA 104.16 ECC .465C-,0 INC 3.0084 Vl 29.385

LOP 22.9f VP 34.260 G_P -27.66 A2'P 91.27 TAL 172.B0 TAP 237.87 RCA 55.67 APO 152.66 V2 34.948

GP -6.08 ZAL 71.26 ZAP 17.58 £TS 157.63 7AE 164.43 ETE 170.18 7AC 91.80 ETC 257.08 CLP 16.53

0LA -29.29 RAL 243.48 R_O 65_.3 VlEL 13.752 PTH 2.51 VHP 16.445 OPA -18.38

L-| TINE INJ L_T INJ LON_ INJ RT A,_ INJ A_t4TH INJ TIME I:_ CST TIM
1403.05 11.70 358.06 131.79 117.04 11 36 49 803.1

986.30 11.72 327.49 131.80 117.04 13 38 49 386.3

1093.74 6.69 332.72 129.08 119.2_ 13 7 6 493.7

770.84 16.83 314.11 134.37 115.08 14 42 28 170.8

1151.30 -2.77 331.23 123.25 124.08 12 49 47 551.3

3374.09 27.02 2_9.99 139.13 111.78 18 37 17 4974.1

0IFFERENTIAL CORRIECT/ONS

TOE .2211 TRA-I.1251 TC3 -.0894 B&U .O820

ROE -.6598 _A -.0189 RC3 .0141 FAU .01663

FOE -.1717 FRA .5731 FC3 -.2125 85P 2483

80E .6958 eRA 1.1252 8C3 .0905 FSP -113

R_P 215.46 ECC 2.1151

INJ 2 LAT INJ 2 LONG
15.24 351.10

15.25 320.$2

10.54 326.04

20.07 306.81

1.72 325.03

29.73 251.85

OROIT OETERNINA TION ACCURACY"

ST 310.3 SR 459.3 SS 259.5

CRT -.4874 ORS -.6469 CST .9783

LSA 540.8 HSA 286.1 $SA 14.6

ELI 493.6 EL2 252.1ALF 115.23

MI0-COURS([ E_ECUTION ACCURACY

`%T _,',',',',',',','_.8._ 460.J ,%3 50.9

RRT -.1427 _ .1470 RTF -.6969

SC_ 1031.2 RvZ3 -.0160 RI3 .6984

,%1 925.9 ,%2 453.9 THA 174.64

951



JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL 5, 197OD

LAUNCH CAT[ AUG 11 1970 FLIGHT TIN[ 78.00 ARRIVAL 0ATE OCT 28 ]97O

HELIOCENTRIC CONIC DISTANCE 174.30#

RL I§1.61 LAL .00 LOL 317.92 VL ZZ.263 GAL 5.85 AZL 92.8I HC4 68.26 SlAA I05,75 ECC .44339 INC Z.8113 VJ 29,38§

RP 108.40 LAP -Z.61 LOP 26.16 VP 34.550 GAP -26.18 AZP 91.04 TAL 172.56 TAP 240.BZ RCA 58.86 APO 152.64 V2 34,961

RE 44.337 GL -8.03 GP -6.35 ZAL 70.79 ZAP 16.2] ETS I54.76 7AE 166.59 ETE 170.76 ZAC 91.#2 ETC 257.25 CLP 14.97

PLANETCX_ENTRJC CONIC

C3 60.492 VHL 7.778 DLA -29.45 RAL 244.01RA0 6569.1 VEL 13.485 PTH 2.47 VHP 15.696 OPA -19.2] RAP 216.95 ECC 1.9955

LNCH AZNTH LNCH TIN[ L-I T|NE JNJ LAT |NJ LONG |NJ RT A_ |NJ ATNTH INJ TJM£ PO CST TIN INJ 2 LAT INJ 2 LONG
#1.56 II 10 36 1391.59 12.61 357.69 130.65 116.84 11 3] 47 791.6 16.11 350.6#

9#.44 13 29 25 943.16 12.62 324,77 130.66 116.83 13 45 9 343.2 16.12 317.76

100.O0 12 58 ? I043.41 8.35 329.90 |28.37 118.81 |3 |5 31 443.4 JZ.14 323.16

100.00 14 14 35 766.58 16.95 313.85 132.85 115.00 J4 37 22 166.6 20.18 306.54

110.00 12 34 54 1116.58 -1.45 329.42 IL_.37 124.16 12 53 ]! 516.6 3.05 323.22

110.00 17 4 18 5554.21 27.52 258.66 137.69 111.13 18 56 52 4954.2 30.13 250.45
OXFFERENTZAL CCRR1ECTIC)N$ N]0-COURSI[ EXECUTION ACCURACY CR6XT OETERMINAT|ON ACCURACY

TOE .2189 TRA-I.I130 TC3 -.0834 8AU .0681 ,_T 964.! SGR 463.2 S_3 55.7 ST 325.3 SR 462.7 55 269.2

ROE -.62#1RRA -.0077 RC3 .0121FAU .01720 I;_T -.|387 RgF .1641RTF -.7149 CRT -.4920 CR5 -.6445CST .9801
FOE -.|746 FRA .5942 FC3 -.2462 BSP 2636 _ |069.6 R23 -.0|82 R13 .7165 LSA 552.8 NSA 294.3 5SA 14.9

8OE .6652 8RA l.ll]l 8C3 .0842 FSP -|25 SG| 9t57.7 S_Z 455.6 THA 174.39 ELI 501.7 EL2 261.2 ALF 116.91

LAUNCH DATE AUG II I970 FL|G44T T]NE 80,00 ARRIVAL DATE OCT 30 1970

HELIOCENTRIC CON|C 0|STANCE |80.836

RL 15! .62 LAL .D0 LC¢. 3|7.92 VL 22.665 GAL 3.5] AZI. 9_.62 PICA 71.45 5144

RP 108,36 LAP -2.49 LCP 29.]5 VP 34.824 GAP -24.97 AZP 90.84 TAL |72.56 TAP

RC 4}.276 GL -8.07 GP -6.64 ?AL 70.40 ZAP 14.93 ETS 151.30 _AE |68.91 ETE

PLANE TOCENTRX C CONXC

C3 54.027 VHL 7.350 OLA -29.56 RAL 244.45 RA0 6569.0 VEL |3.243 PTH 2.42 VHP
LN_ ATMTH LNCH TIME L-| TINE INJ LAT |NJ I._ |NJ RT AS(: |NJ A214TH

81.13 11 9 5 1374.]3 13.50 356.87 129.38 116.55

98.87 15 34 25 905.00 13.52 32_Z.40 129.39 116.54

100.O0 15 5 47 996.64 9.88 327.27 127.46 118.36

1(30.O0 14 20 24 757.92 17.20 313.33 131.23 114.83

110.00 12 38 14 1083.50 -.18 327.70 |21.34 124.18

110.00 17 4 27 5531.86 28.06 257.15 136.12 110.38

OIFFER1ENTIAL CORRECTIONS NI0-COURSIE EXECUTION ACCURACY
TOE .2176 TRA-I .1003 TC3 -.0743 BAU ,0542 SGT 1006.5 SGR 465,8 5G] 61.0

ROE -.5973 RR4 .0028 RC3 .00DO FAU .01785 RRT -.1768 RgF .1833 RTF -.7319

FOE -.1776 FRA .6139 FC3 -.2857 B}P 2795 566 1109,1 RZ3 -.0206 RI] .7]57

8DE .6357 BRA 1.1003 8C3 .0750 FSP -140 S_I 1010.8 S(12 456.5 THA 174.12

107.30 ECC .42226 |NC 2.6226 VI 29.385

245.81RCA 61.99 APO 152.60 V2 34.974

171.81 ZAC 91.81 ETC 257.43 CLP 13.42

14.976 0PA -20.10 RAP 218.45 ECC 1.6#92

INJ TIN[ _ CST TIN INJ 2 LAT INJ 2 LONG

11 31 59 774.3 16.96 349.#1

|3 49 30 305.0 16.97 315.34

13 22 24 396.6 13.59 3_0.45

14 35 2 157.9 20.40 306.00

12 56 I7 483.5 4.31 321.48

18 36 39 4931.9 30.57 248.85

ORBIT OETERMINATION ACCURACY

ST 341.0 SR 465.6 SS 279.2

CRT -.4989 CRS -.6427 CST .9820

LSA 565.6 HSA 301.5 SSA 15.1

ELI 510.2 EL2 269.7 ALF 11#.01

LAUNCH 0ATE AUG 11 1970 FLIGHT TIHE 82.00 ARRIVAL CATE NOV 1 1970

HELIOCENTRIC CCNIC DISTANCE 187.408

RL 151 .6_ LAL .00 LOL 317.92 VL 23.039 GAL 5.17 AZL 92.44 HCA 74.64 _A 10#.80 ECC .40222 INC

RP 108.]2 LAP -2.35 LOP ]2.55 VP 35.081 GAP -23.72 AZP 90.65 TAL 172.22 T4P 246.86 RCA 65.04 APO

RE 42.]55 GL -#.08 GP -6.97 7AL 70.09 ZAP 13.73 [TS 147.09 ZAE 171.]8 ETE 17].81 7AC 91.76 ETC

PLANETOCENTRIC CONIC

C] 48.276 VHL 6.948 DLA -29.63 RAL 244.79 RAO 6568.8 VEL 13.025 PTH 2.38 VHP 14.28] DPA -213._8 RAP

LNCH AZNTH LNCH TIM£ L-I TINE INJ LAT INJ LONG INJ RT AS( INJ A2'NTH INJ TIME

80.91 11 8 40 1352.04 14.]8 355.66 127.98 116.19 11 31 12
99.09 13 37 34 871 ._0 14.]9 3L_.35 127.99 116.18 13 52 6

100.00 15 10 55 956.55 11.17 524.99 126.30 117.91 13 26 52

100.00 14 18 0 742.0] 17.65 312.36 129.59 114.52 14 30 22

110,00 12 40 30 I05Z.49 1.01 326.08 120.17 124.17 12 58 2

110.00 17 4 55 5506.89 28.64 255.43 134.42 109.52 18 36 42

DIFFERENTIAL CORgI[CT!ON$ N|O-COIJR,_E E_ECUTION ACCURACY

TOE .2168 TRA-|.0873 TC3 -.0621 BAU .0402 SGT |050.4 S_R 4_.0 _] 66.8

ROE -.5673 RRA .0128 RC3 .0047 FAU .01852 RRT -.|968 RRF .L_047 RTF -.7483
FOE -.1807 FRA .6543 FC] -.332f BSP 2956 S(,8 1149.9 R'23 -.0235 R1] .7502

#OK .6073 BRA 1.0874 BE| .062} FSP -156 361 1055.4 SG2 456.7 THA 173.83

2.4407 Vl 29.]85

152.56 V2 34.987

257.62 CLP 11.#6

219.95 ECC 1.7945

PC) CST TIM INJ 2 LAT INJ 2 LONG

752,0 17.7# 348.55

271.3 17.79 313.23

356.5 14.81 31#.10

142.0 20.81 }05.00

452.5 5.A8 319.85

4906.9 31.02 247.05

ORBIT DETERMINATION ACCURACY

ST ]57.4 SR 467.8 SS 2#9.4

CRT -.5070 CRS -.6415 CST .9840

LSA 579.0 MSA 307.9 SSA 15.3

ELI 519.2 EL2 277.6 ALF 120.87

LAUNCH DATE AU6 11 1970 FLIGHT TINE 84.00 ARRIVAL DATE NOV 3 1970

HELIOCENTRIC CONIC DISTANCE 194.018

RL 151 .62 LAL .DO LO. 317.92 VL 23.386 GAL 4.83 AZL 9'Z.26 PICA 77.84 5HA

RP 108.27 LAP -2.21 LOP 35,75 VP 35.32} GAP -_.51 ATP 90.48 TAL 172.I3 TAP

RC 41.583 GL -8.06 GP -7.]3 ZAL 69.88 7AP 12.62 ETS 141.98 7AE 173.95 ETE
PLANETOCENTRIC CCI_IIC

C3 43.159 VHL 6.570 OLA -29.6} RAL 245.04 RAO 65(_.6 VEL

LNCH ATNTH LN(W T_ L-I TIME INJ LAT INJ I.CNG

80.88 11 926 1524.62 15.2"Z 554.05
99.12 13 }8 47 842,46 15.23 318.64

100.OO 13 12 25 926.78 12.11 323.L_

100.OO 14 18 L:k3 715.53 18.39 310.74
110.00 12 41 36 102].97 2.10 324.59

110.00 17 5 48 5479.14 E9.25 253.51

DIFFERENTIAL CORRECTIONS

TOE .2176 TR4-|;0727 TC3 -.0446 BAU ,02_8
ROE -.5382 RRA .0224 RC] -.0013 FAU .01931

FOE -.1842 FRA ,655_ FC] -._73 BSP 3145
Bog .5805 ERA | .0729 BC] .0446 FSP -174

110.25 [CC .38325 INC 2.2642 Vl 29.3#5

249.97 RCA 68.00 APO 152.51 v2 35.000

178.09 ZAC 91.67 ETC 257.82 CLP 10.30

12.827 PTH Z.33 VHP 13.617 0PA -21.89 RAP 221.45 ECC 1.7103

INJ RT ASC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
126.45 115.74 11"31 31 724.6 18.56 346.87

126.46 115.73 1] 52 50 24_.5 18.57 311.45

124.85 117.54 13 27 52 326.8 15.70 316.3]

127.99 113.99 14 30 24 115.5 21.48 303.31

118.84 124.1} 12 58 40 424.0 6.56 318.35

132.60 108.5] 18 37 7 4879.1 31.50 245.02

ORBIT DETERNZNATION ACCURACY

ST 374.5 SR 469.5 SS 299.8

CRT -.51_ CRS -.6414 CST .9#64

LSA 593.7 MSA 312.# SSA 15.6

ELI 529.1 EL2 284.0 ALF 123.15

NIO-C(X_,_E EXECUTION ACCURACY

SC,T 1094.5 STR 4?0.0 ,%3 73.2

RRT -.L_'Z01 _ .Z289 RTF -.7643

$6_ 1|91.| 1_3 -.0_60 RI] .7663

561 1100.4 _2 456.0 THA 17].48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH OATF AUG 11 I970 FLIGHT Tilt[ 86.00 ARRIVAL CATE NOV 5 1970

HELIOCENTRIC CONIC

RL 15I .62 LAL .0(3

RP 108.23 LAP -2.07

RC 40.971 GL -7.98

PLANE TOCFNTRIC CONIC

C3 38.610 VHL 6.214

LNCH ATNTH LNCH TIME

81.07 11 It 33

98.93 13 37 55

I00.00 13 9 48

100.00 14 22 21

110.[30 IZ 41 28

II0.00 17 7 II

OIFFKR1ENTIAL CORR1ECT IONS

TOE .2104 TRA-I .0657 TC3 -.0_08 BAU .0166

ROE -.5099 RRA .0320 RC3 ".0091 FAU .02009
FOE -.1860 FRA .6788 FC3 -.4506 BSP 3133

BOg .5516 8RA 1.066! BE3 .0321 FSP -190

DISTANCE 200.662

LOL 317.92 VL 23.707 GAL 4.50 ATL 92.09 PiCA 81.03 SNA 111.66 ECC .36533 INC 2.0917 Vl 29.385

LOP 38.95 VP 35.550 GAP -21.36 A2'P 90.33 TAL 172.09 TAP 253.12 RCA 70.87 APO I52.45 v2 35.013

GP -7.72 7AL 69.75 2AP 11.63 ETS 135.79 2AE 176.53 ETE 190.05 2AC 91.53 ETC 258.03 CLP 8.72

OLA -29.58 RAL 245.19 RAO 6568.5 VlEL 12.648 PTH 2.30 VHP 12.977 OPA -22.81 RAP 222.94 ECC I .6354

L-I TINE |NJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ T/ME PC) CST TIN JNJ 2 LAT INJ 2 LONG

1291.71 16.02 352.0! 124.80 115.21 11 33 5 691.7 19.28 344.76

819.15 16.03 317.30 124.BI 115.20 13 51 34 219.1 19.29 310.05

g09.11 12.66 322.26 123.09 117.31 13 24 57 309.1 I6.22 315.28

676.98 19.44 308.36 126.41 113.17 14 33 38 77.0 22.41 300.82

998.42 3.07 323.26 117.36 124.06 12 58 6 398.4 7.52 317.00

5448.48 29.90 251.35 130.66 107.40 18 37 59 4848.5 31 .98 242.76

NI0-CCURSE EXECUTION ACCURACY CRBIT OETERMINATION ACCURACY

SGT 1147.1 5GR 471.5 SG3 80.2 ST 390.6 SR 470.3 5S 309.8

1_7 -.2_86 I_W .2545 RTF -.7752 CRT -.5154 CR5 -.6377 CST .9865

1240.2 R23 -.0359 RI3 .7776 LSA 605.6 NSA 320.4 SSA 15.9

`%1 IJ53.6 ,%2 453.3 THA I73.36 ELI 536.2 Et.2 293.5 ALF 125.04

LAUNCH OATE AUG 11 1970 FLIGHT T|NE 88.00 ARRIVAL OATE NOV 7 1970

I"_L IOCENTRI C CONIC

RL 151.62 LAL .130

RP 108.19 LAP -|.91

RC 40.525 GL -7.83

PLANE TC_ENTRI C CONIC

C3 34.565 VHL 5.879

LNO4 A2_t4TH LNCH TIME

81.52 11 15 18

98.48 13 34 38

1(30.00 13 3 31
IOO.OO J4 29 7

110.00 12 39 59

110.00 17 9 8

01 STANCE 207.334

LO.. 317.92 VL 24.006 GAL 4.18 A2'I, 91.92 _ 84.23 .Sl4A
LOP 42.15 VP 35.762 GAP -20.25 A2'P 90.19 TAL 172.11 TAP

GP -8.16 2'AL 69.71 ZAP IO.BZ ETS 128.37 2AE 178.35 ETE

113.01ECC .34845 INC 1.9221 Vl 29.385

256.34 RCA 73.63 APO 152.39 V2 35.027

244.5! ZAC 91.35 [TC 258.25 CLP 7.14

OLA -29.46 RAL 245.29 RA0 65_.4 _I1EL 12.487 PTH 2.26 VHP .i_._ 0PA :23.77

L-! TINE INJ LAT |NJ LONG INJ RT ASC |NJ A2'NTH INJ TIME PO CST TIM

1232.48 16.75 349.46 123.03 114.59 II 36 11 652.5

802.43 16.77 316,42 123.04 114.58 I3 48 0 202.4

gO2.11 12.88 381.86 121.08 117.21 13 18 33 302.1

628.03 20.72 30§.89 124.B3 112.04 14 39 35 28.1

976.25 3.92 382.10 115.74 J23.99 12 56 15 376.3
5414.72 30.56 248.95 128.60 106.12 18 39 23 4814.7

OIFFKMENTI4L CORI_CTICNS MI0-COURSE EXECUTION ACCURACY

TOE .2144 TRA-I .0473 TC3 -.0004 BAU .0091 SGT 1190.7 _ 473.4 SG3 88.0

ROE -.4829 RRA .0409 RC3 -.0197 FAU .02108 RRT -.Z697 _ .2853 RTF -.7910

FOE -.1900 FRA .7015 FC3 -.5281 BSP 3391 ,S_ 128| .4 R23 -.0372 RI3 .7936
BOg .5284 8RA 1.0481 8C3 .0197 FSP -213 _1 1198.7 ,%2 452.8 THA 172.85

RAP 224.42 ECC 1.5689
|NJ 2 LAT ZNJ 2 LONG

19.93 342.14

19.94 309.10
I6.43 314.86

23.53 297.62

8.35 315.82

32.46 240.25

ORBIT 0ETKRHINATION ACCURACY

ST 409.1SR 470.8 55 320.6

CRT -.5357 CRS -.6396 CST .9896

LSA 623.G NSA 321.6 SSA 16.1

ELI 548.8 EL2 296.3 ALF 127.62

LAUNCH GATE AUG 11 1970 FLIGHT Till[ 90.00 ARRIVAL C;_TE NOV 9 1970

HELIOCENTRIC CONIC 0ISTANCE 214.031

RL 151.62 LAL .00 LOt, 317.92 VL 24.282 GAL 3.86 AZL 92.75 HCA 87.43 SNA 114.31 ECC

RP 108.15 LAP -1.75 LOP 45.36 VP 35.961 GAP -19.19 AZP 90.08 TAL 172.18 TAP 259.61 RCA

RC 40.252 GL -7.6_ GP -8.65 7AL 69.76 2AP 10.25 ETS 119.71 7AE 176.BI ET£ 309.77 2AC

PLANETOCENTRIC CONIC

C3 30.972 VHL 5.565 OLA -29.26 RAL 245.22 RAO 6568.2 VlEL 12,343 PTH 2.23 VHP 11.770 0PA
LNCH AFNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ A;_4TH INJ TIME PO

82.31 II 21 24 1204.85 17.42 346.25 121.15 113.89 II 41 29

97.69 13 28 16 794.79 17.43 316.17 121.16 113.88 13 41 31

I00.00 12 54 30 903.15 12.85 321.92 118.89 117.22 13 9 33

10(3.00 14 37 52 5859.77 22.12 279.60 123A9 110.64 16 15 32

110.00 12 37 6 957.92 4.61 321.13 113.97 123.91 12 53 4
II0.00 17 11 45 5377.75 31.23 246.27 126.43 104.67 18 41 23

0IFFERENTIAL CCRI_CTION$ NIO-CCURSE EXECUTION ACCURACY

TOE .2150 TRA-I .0320 TC3 .0326 BAU .0193 ,SGT 1238.3 `%R 475.5 `%3 96.5

ROE -.4569 RRA .0499 RC3 -.0333 FAU .0LP'_I4 RRT -.3009 RRF .3189 RTF -.8042

F0E -.1931 FRA .7263 FC3 -.6189 BSP 3567 _ 1326.5 R_3 -.0421RI3 .8071

8OE .5049 BRA 1.O332 BC3 .0466 FSP -237 .S_1 1247.8 `%2 450.0 THA 172.42

.33257 INC 1.7543 Vl 29.385

76.29 APO 152.32 v2 35.040

91.11ETC 258.47 CrLP 5.53

-24.75 RAP 225.88 ECC 1.5097

CST TIN INJ 2 LAT INJ 2 LONG

604.8 20.50 338.86

194.8 20.51 308.78

303.1 16.40 314.92

5259.8 24.73 271.77

357.9 9.03 314.84

4777.8 32.92 237.46

ORBIT OETERt4INATION ACCURACY

ST 427.2 5R 470.7 SS 331.2

CRT -.5500 CRS -.6398 CST .9917

LSA 639.5 NSA 323.3 SSA 16.4

ELI 560.6 EL2 299.5 ALF 129.99

LAUNCH OATE AUG 11 1970 FLIGHT TINE 92.00 ARRIVAL 0ATE NOV II 1970

HELIOCENTRIC CONIC DISTANCE _'d0.749

RL 151.62 LAL .00 LOL 317.92 VL 24.537 6AL 3.56 A21. 91.59 HCA 90.64 SMA

RP 108.11 LAP -1.39 LOP 48.56 VP _6.147 GAP -18.16 AZP 89.98 TAL 172.30 TAP

RC 40.156 GL -7.39 GP -9.18 ZAL 69.90 ZAP 9.97 ET$ 110.03 _AE 174.07 ETE
PLANIET(XENTRIC CON;C

C3 27.784 VI-IL 5.27I DLA -28.97 RAL 245.10 RA0 65_,1 91EL 12.813 PTH 2.19 VHP
LNCH AZt4TH LNCH Title L-I TIME INJ LAT INJ LONG INJ RT A,T_ INJ A2'I4TH

83.61 11 31 13 1144.42 17.99 342.06 119.17 113.10

96.39 13 17 27 800.85 18.00 316.88 119.18 113.09

I00.00 12 43 26 910.21 12.63 322.32 116.56 117.32

1130.00 14 47 57 5798.34 23.53 275.59 121.43 108.98

110.(30 12 32 43 943.83 5.15 320.3 <3 112.09 123.84

110.OO 17 15 7 5337.48 31.88 243.32 124.15 103.03

OIFFER1ENTIAL CORRECTIONS NI0-COUR_E EXECUTION ACCURACY

TOE .2117 TRA-I.OI99 TC3 .0674 8AU .0313 S_T 1289.9 `%R 477.9 SG3 106.0

ROE -.4317 RRA .OSgO RC3 -.0504 FAU .02328 RRT -.3320 _ .3557 RTF -.8147

FOE -.1948 FRA .7537 FC3 -.7252 B,SP 3652 S(,6 1375.6 R23 -,0512 RI3 .8181

_OE .4808 8RA 1.0216 BE3 .0842 FSP -262 S_l IX)0.9 ,%2 447.0 THA 172.04

115.55 ECC .31769 INC 1.5872 VI 29.385

262.94 RCA 78.84 APO 152.26 V2 35.053

323.98 7AC 90.80 ETC 258.70 CLP 3.90

11.202 0PA -25.77 RAP 227.32 ECC 1.4573

INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG
11 50 19 544.4 20.96 334.60

13 30 48 200.9 ,30.98 _09.41

12 58 37 310.2 16.19 315.34
16 24 35 5198.3 25.91 267.59

12 48 29 343.8 9.56 314.08

18 44 fl 4737.5 33.35 234.40

CRSIT 0ETERNINATION ACCURACY

$_ 444.4 5R 469.8 SS 341.2

CRT -.5573 CRS -.6376 CST .9930

LSA 654.3 MSA 325.9 SSA J6.7

ELI 571.0 EL2 303.6 ALF 132.15

953



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 04TE AUG 11 1970 FLIGHT TIRE 94.00 ARRIVAL DATE NOV 13 1970

HELIOCENTRIC CONIC 01STANCE 227.482

RL 151.62 LAL .(30 LOL 317.92 VL 24.773 GAL ].26 AZL 91.42 HCA 9].85 SMA 116.73 ECC .3037fl INC 1.4198 V] 29.385

RP 108.07 LAP -1,42 LOP 51.77 VP ]6.]ZI GAP -J7.IB AZP 89.90 TAL 172.47 TAP 266.]2 RCA 81.27 APO 151.19 v2 35.066

RC 40.138 GL -7.05 GP -9.78 ZAL 70.I4 ZAP 10.03 ETS 99.86 ZAE 171.18 ETE 328.56 ZAC 90.43 ETC 258.93 CLP Z.Z5

PLANETOCENTRIC CONIC

C3 24.957 VHL 4.996 DLA o28.59 RAL 244.89 RAO 6568.0 VIEL I2.097 PTH 2.I7 VHP 10.657 0PA -26.83 RAP E28.73 ECC 1.4107

LNCH AZNTH LNCH TIRE L-I TIRE INJ LAT INJ L_ INJ RT A,_C INJ AZ)4TH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

85.91 11 49 13 10fi7.12 18.46 3]5.85 II7.10 112.22 I2 6 50 457.1 21.31 3ZH.]Z

94,09 12 57 48 8]4.97 18.47 ]19.59 117.10 112.21 I3 11 43 235.0 21.32 312.06

IOO.00 12 _0 46 922.19 12.25 ]23.O2 II4.I2 117.48 12 46 8 ]22.2 15.84 316.06

100.00 14 58 56 57]].17 24.91 27|.23 119.58 107.08 I6 ]4 29 5133.2 27.01 263.06

110.00 IZ 26 54 914.]4 5.51 ]19.89 110.08 12].79 12 42 29 314.5 9.91 ]13.57

110.00 17 19 17 529].79 ]2.51 240.06 121.76 101.20 I8 47 30 4693.8 3].71 231.04

DIFFERENTIAL CORRECTIONS NIO-CGURE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .2205 TRA -.9951 TC3 .1288 BAU .0494 SGT 1330.4 S_ 481.9 SG] 116.6 ST 464.8 SR 468.8 SS 352.1

ROE -,JDBL_A .0677 RE] -.0711 FAU .02469 RRT -.3786 RRF .]990 RTF -.8_07 CRT -,5908 CRS -.6422 CST .9960

FOE -.1992 FRA .7796 FC3 -.8565 BSP 4038 _ 1415.0 R23 -.0492 RI3 .8142 LSA 675.8 HSA 320.7 5SA 16.8

80E .4639 8RA .9974 BC] .1481 FSP -297 SGI 1344.3 SG2 441.4 THA !71.24 ELl 598.8 EL2 298.6 ALF 134.5H

LAUNCH DATE AUG 11 I970 FLIGHT TINE 96.00 ARRIVAL GATE NOV 15 1970

HELIOCENTRIC CONIC

RL 151.62 LAL ,00
RP 108,0] LAP -1,24

RC 40.497 GL -6.60

PLANETOCENTRIC CONIC

C] 22.454 VHL 4.719
LNCH AZHTH LNCH TIRE

9O .(30 11 5I 1

9O.00 12 53 40

100.00 12 16 46
1(30.00 15 lO 37

110,00 12 19 34

110.00 17 24 17

OIFFERENTIAL CORRECTIONS

TOE .2158 TRA -.9811 TC] .1847 BAU .0632

ROE -.]851 RRA ,0771RC] -.1009 FAU .02614

FOE -.2001 FRA .8102 FC3-1.0077 8SP 4134

6D_ ,4415 BRA .9641 8C3 .2|05 FE_ -331

0I$TANCE 234.228

LCL 317.9_ VL 24.991 GAL 2.97 421. 91.25 PICA 97.05 5HA 117.86 ECC .29075 INC 1.2510 Vl 29.385
LCP 54.98 VP _6.482 GAP -16.23 AZP 89.85 TAL 172.70 TAP 269.75 RCA 83.59 APO 152.12 V2 35.079

GP -10.44 ?AL 70.45 ZAP 10.46 ETS 89.92 ZAE 168.28 ETE ]]0.40 ZAC 89.97 ETC 259.16 CLP .57

OLA -28.09 RAL 244.60 RAO 6567,9 VI[L 11.995 PTH 2.14 VHP 10,1]5 DPA -27.9] RAP 210.10 ECC 1.]695

L-I TINIE [NJ LAT ZNJ _ ]NJ RT AS(: ZNJ A2'll4TH JNJ ¢IRE PO CST T|M INJ 2 LAT INJ 2 LONG

1021.88 16.30 532.32 11].87 113,48 12 8 ] 421.9 19.34 324.96
818.54 21.]5 319.54 115.95 109.06 15 7 18 218.5 23.75 311.69

938.62 11.73 325.96 111.62 117.69 12 52 24 3]8.6 15.35 317.04

5665.07 26.19 266.58 117.57 104.95 16 45 2 5065.1 27.99 258.24
929.79 5._ ]19.65 107.98 125.76 12 ]5 4 329.8 10.08 313.32

5246.67 3].08 236.51 119,26 99.16 18 51 44 4646.7 33.99 227.39

NIDoCOURS_. EXECUTION ACCURACY ORBIT DETEI_IINATION ACCURACY

5GT 1380.9 SGR 487.0 SG3 128.3 ST 480.5 _ 466.8 SS 361.4

RRT -.4170 Rt_ .4445 RTF -.8408 CRT -.5990 CRS -.6401 CST .996#

1464.5 R_3 -.0602 RI] .8450 LSA 689.9 HSA ]21,1 5SA 17.2
E_1 1197.4 $G2 4]7.4 THA I?0.72 EL1 599,1 EL2 299.8 ALF 136.38

LAUNCH 0ATE AUG 11 1970 FLIGHT TIRE 98.00 ARRIVAL DATE NOV 17 1970

HELIOCENTRIC CONIC DISTANCE 240.982

RL 151.62 LAL .{30 LOL 317.92 VL 25.192 GAL 2.70 AZL 91.08 Iv,CA 100.27 SNA

RP 107.99 L4P -1.06 LOP 58.19 VP ]6.632 GAP -15.3Z ATP _9.81 TAL 172.97 TAP

RE 40.9_ GL -6,05 GP -11,18 ?AL 70.86 2AP 11.24 ETS B0.82 ZAE 165.44 ETE

PLANE TOCENTRIC CONIC

C3 20.243 VHL 4.499 CLA -27.47 RAL 244.23 RAG 6567.8 VEL 11.901PTH 2.1! VHP

LNCH ATMTH LNCH TIRE L-I TIRE INJ LAT

90.00 II 2_ 16 I092.80 14.33
90.00 13 21 30 697.70 23.82

I00.00 12 1 33 959.36 11.08

I00.00 15 22 54 5594.42 17.]]

I10.00 12 10 45 930.46 5.65

110.00 17 30 11 5196,O8 ]3,56
01FFERENTIAL CORRECTIONS

TOE .2186 TRA -.9620 TC3 .2534 8AU .0778

ROE -.3632 RRA .0871RC3 -.1357 FAU .02774
FOE -.1997 FRA .8434 FC3o1.1866 8SP 4]99

BOE ,4219 _qA .9659 BC3 ,287fl FSP -_o8

118,92 ECC .2786= INC 1.0796 Vl 29.3_5

273.24 RCA 85.79 APO 152.06 v2 35.092

331.06 ZAC 89.43 ETC 259.40 CLP -1.15

9.635 DPA -29.09 RAP 231.43 ECC 1.3331

INJ LONG INJ RT ASC INJ AZNTH INJ TIRE

336.59 110.73 114.69 11 ]8 28

311.54 114.43 105.79 l] 33 8

325,15 109.08 117.94 12 17 33

261.64 11].41 102.60 16 56 8

]19.69 105.81 12].77 12 26 16

232.64 116.66 96.92 18 56 47

NIO-C.GUR_HEE_,C, UTION ACCURACY

SGT 1426.9 EK_R 494.4 SG3 141.2

RRT -.4665 RRF .4942 RTF -.8517

.%B 1110.11_] -.O64] RI3 .856]

S_J 1447.2 ,$G2 431.2 THA 169.91

PO CST TIN INJ 2 LAT INJ 2 LONG

492.8 17.54 329.39

97.7 25.75 303.41

359.4 14.73 318.26

4994.4 28.79 253.14

]30.5 10.O5 313.36

4596.1 34.15 223.44

ORBIT OETERNINATION ACCURAC_

ST 499.1 SR 464.1 SS 370.0

CRT -.6230 CRS -.6368 CST .9981

LSA 707.5 NSA 317,0 SSA 17.5

ELI 614.4 EL2 294.9 ALF 138,34

LAUNCH OATE AUG 11 1970 FLIGHT TINE I00.00 ARRIVAL BATE NOV 19 1970

HELIOCENTRIC CONIC OIgTANCE 247.741

RL 151.62 LAL .00 LCI. 317.92 VL 25.378 GAL 2.44 AZL 90.90 PICA 103.48 SMA

RP 107.95 LAP -.88 LCP 61.41 VP 36.772 GAP -14o44 ATP 89.79 TAL 17].29 TAP
RE 41.530 GL -5,37 GP -12.01 ?AL 71,35 ZAP 12._, ETS 72.94 ZAI[ 162.68 ETE

PLANETOCENTRIC CONIC

C3 18.291 VHL 4.277 OLA -26.72 RAL 24].B0 RAO 6567.7 VEL 11.818 PTH 2;09 VHP
LNCH A 2'MTH

90.00

90,00

100.00

I(30.00

1 I0.00

110,{30

LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT A_

10 55 42 1144.5] 12.84 359.66 107.86

13 42 37 5886,11 2].49 282.63 112.49

11 4] 15 964.48 10.27 ]26._ 106.5)

15 35 45 5521.40 28.31 216.43 ll].l_

12 0 29 936.64 5.42 3L_.02 10_.39

17 ]7 0 5142.01 3].92 2_8.46 11],_N_

DIFFERENTIAL CORRECTIONS NIO-_ IX]CUT]ON ACCURACY

TOE .2161 TRA -.9445 TC3 .3320 8AU .09'_ $GT 1475.4 _ _O4.9 SC,,] 155.5

ROE -.3421 RRA .0977 RC3 -.179O FAU .02954 RRT -.5157 RRF .5473 RTF -.86|4

FOE -.1971 FRA .8793 FC]-! .]981 85P 4585 5G8 1157.5 RZ3 -.07_0 R13 ,8667

80E .4046 BRA .9495 _C3 .]772 FSP -410 $(,1 1498.] $G2 425.4 THA 169.09

119.93 ECC .26740 INC .9O47 VI 29.3_5

276.77 RCA 87.86 APO 152.O0 V2 35.105

331.08 7AC 88.78 ETC 259.63 CLP -2.92

9.156 CPA -}0.32 RAP 232.70 ECC 1.3010

INJ A_MTH. INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

115.46 11 14 46 544.5 16,16 332.56

102.77 15 2043 5286.1 27.00 274.29

118.2] 12 1 39 ]84.5 13.97 319.74

100.02 17 7 47 4921.4 29.40 247.80

125.80 12 16 6 3]6.6 9.82 313.69

94.47 19 2 42 4542.0 34.17 219.22

ORBIT OETERNINATION ACCURACY

ST 514.3 SR 460.4 SS 377.4

CRT -.6394 CRS -.6309 CST .9982

LSA 721.1HSA 313.9 SSA 17._

ELI 626.0 EL2 290.8 ALF 139.92
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5, 1970)

LAUNCH 0AT£ AUG 11 1970 FLIGHT TIN| 102.00 ARR|VAL CATE NOV ?l 1970

HELIOCENTRIC CONIC

RL 151.62 LAL .00

RP 107.91 LAP -.69

RC 42.291GL -4.55

PLAMET(XENTR|C CONIC

C3 16.575 VHL 4.071

LNCH ATNTH LNCH TINE

90.00 10 32 43

90.00 14 I 45

1(30,{50 11 27 55

10(3.00 15 49 12

110.OO |1 48 50

110.00 17 44 46

DIFFERENTIAL COI_CTIONS

T0£ .2IL_'Z TRA -.9269 TC3 .4209 8AU .1066

ROE -.3216 RRA .1093 RE3 -.2325 FAU .05152

FOE -.1913 FRA .9189 FC3-1.6461BSP 4778

OO£ .385_ eRA .9333 BE3 .4809 FSP -458

CISTANC£ 254.505

LOL 317.92 VL 25.548 GAL Z.19 AlL 90.72 HCA 106.70 S_4A 120.H8 ECC .25699 INC .7247 Vl 29.385

LOP 64.62 VP 36.902 GAP -13.59 ATP 89,79 TAL 373.65 TAP 280.35 RCA 89.81 APO 151.94 v? 35.117

GP -12.94 7AL 71,93 ZAP 13.77 ETS 66.]8 ZAE I60.O2 ETE 330.65 7AC 88.0] ETC 259.85 CLP -4.73

CLA -25.90 RAL 24].31RAO 6567.7 VEL 11.746 PTH 2.07 VHP _.700 OPA -31.62 RAP 233.91ECC 1.2728

L-[ T11_ INJ I.,AT |NJ LONG 3NJ RT ASC |NJ A_ITH INJ TIME t_ CST TIM INJ 2 LAT INJ 2 LONG

1392.4/ 11.42 342.46 305.30 il6.O9 10 52 35 592.5 14.83 335.45

5792.5] 26.73 276.06 110.32 99.70 15 38 36 5192.5 27.80 267.56

10|4._{} 9.31 3Z8.26 |04.00 188.53 31 44 50 414.2 -_,,_.0§ 321.47

5446,04 29.0_ L_O,g6 310.?! _7.24 17 19 58 4846,0 29.78 242.2)
948.57 4.97 320.64 101.)_ 123.1_6 32 4 59 54H.6 9.38 314.33

5084.43 _4.14 223.97 111.18 91.23 19 9 30 4484,4 _4.02 214.73
NI0-O_i.IR_" [I_CUT|ON_CCUR&CV ORBIT OETERMINATEON ACCURAC_

SCaT |3|B.6 ,_ _19.6 $63 171.3 ST 527.5 SR 455.6 SS _83.2

RRT -._T& _ .ISO_RW -.8704 CRT -.6555 CRS -.6210 CST .9973
.fCue IEO_,O flZ3 -.0827 Ri$ .6765 LSA 732.0 MSA 310.5 SSA 18.2

S_I 1549.t S_ 419.4 T_ E6_1.13 EL| 635.9 EL2 285.4 ALF 141.32

LAUNCH OATE AUG 11 1970 FLIGHT TIRE IO(.O0 ARRIVAL GATE NOV 23 1970

HEL IOC/ENTRI C CONIC

RL 151 .62 L_L .00
RP 107.88 LAP -.51

RC 43._2 GL -3,57

PLAN[.T(_.ENTRIC CONIC
C3 15.069 VML 3.88,3

LNO4 A/_4TH LNCH TIN[

90.OO IO 10 9

90.00 14 10 4

100.00 II 9

I00.00 16 3 16

110.(30 I1 39 53
110.00 17 53 31

o mvEl_wr IAL CO_IECT IONS

TO£ ._4 TRA -.'9093 TC,11 .5_2 _ .J_

ROll -.3017 _'_ .1225 RC3 -.Z_3 F_U .03370

FOE -.IglG fRA .<_Z_} fC5-1.9_6| O_P 4960

BOE .$655 BR_ .9117 6(3 .5997 gSP -510

OISTANCE L'_1.2_$

LOL 317.92 VL 25.7_4 ¢/IL !.95 _l_rL g0._4_ 409.91 SN_ 121.77 ECC .247_8 INC .5385 Vl 29.385

LOP 67.84 _/P _7.022 GAP -I._,77 &_P _9.11_ _r_l. I_6,O3 TAP L_q5.96 RC_ 91.64 APO 151 .89 V2 35.129

GP -13.99 ZAL 72._6 ZAP 15.44 ITS _1.04 _ _?._aO ETE _-_._ 7AC 87.14 ETC 260.07 CLP -6.61

OLA -24.72 RAL 242.78 R/_ 6567.6 _IEL I1._1 PIN 2.05 VHP _1.266 OPA -3].00 RAP 235.03 ECC 1.24_0

L-| T11,_ INJ LAT XNJ LONG INJ 4RT &fK: _N,J _TH |NJ TI_E_ PO CST TIN |NJ _ LAT |NJ 2 LONE

1240.!t6 9.95 $43.26 102.45 1|6,65 10 30 50 640.9 13.45 338.33

5700.99 27.61 869._1 IO7.98 _._3 15 95 5 3101 .O 28.23 260.90

1048.1_ 6.18 _!I0.23 IOl._JO |ll_i_$ II ,_7 7 44H.8 11 .97 325.47
_}_W58.L:'8 _9.63 245.25 IOB.ZD "_._ J7 ?,2 44 476H.3 29.89 236.45

96_.52 4.29 _21,59 99.11 .Lff}.95 1t 51 $9 366.5 L%71 315.30
$023.33 54.17 219._ 1_.$$ _.01 39 17 ;4 4423.3 3].66 2113.00

MI0-COUIF_ 'l_ll[Col"l_i IICCURAC_" ORB I TOE TERM INA T ION ACCURACY

E_T I_61.9 _ _N).8 $_1 188.8 ST 53_1.0 SR 449.3 S5 397.3
I_T -._1_ _1_ ._lli_ _11 r -.8787 CRT -._708 CRS -.6059 CST .9947

$68 16_2.E 823 -,093_ _813 ._59 CSA 739.4 MSA 307.1 SSA I{q.6

5G3 3600.0 sr_ 413.eJ T_A 167,02 ELl 643.2 EL2 278.8 _LF 142.56

LAUNCH GATE AUG 11 1970

HELIOCENTRIC CONIC

RL 151.62 LAL .00

RP 107.84 LAP -.]2

RC 44.254 GL -2.40

PLAMETCK_ENTRI_ CONI(

C3 13.755 VHL 3.709

LNCH 47MTM LNK:_ TIME

90.00 9 47 32
90.00 34 _ 16

I00.00 I0 50 28

!00.00 16 I_ !

II0.00 I1 21 41

110.O0 18 3 IB

FLIGHT TIN| 106.00 ARRIVAL GATE NOV 25 1970

0ISTANCE Z6_.OL_

LOt. 517.92 VL 25.848 G*L 1.73 ATL _0.34 _.ICA E|].I] S_A 122.60 ECC .23853 INC .3446 vI 29.385

LOP 71.O6 VP 37.152 GAP -11,97 _lP 89,_6 TAt. 174.47 TAP 287.61RCA 93.33 APO 151.84 vZ 35.1al

GP -15.17 7AL 73.27 TAP E7.36 (T$ 56.75 IAI 155.10 ETE 3_8.85 /AC 86.11ETC 260.28 CLP -8.54

CLA -23.44 RAL 242.23 RA0 6567.5 VEL 13.625 PtM 2.0( iMP

L-I TEI,IE INJ L&T INJ LONG INJ RT A,_ INJ _TH INJ TIE

1291.78 8.39 348.18 99.91 137.15 10 9 4

5609.65 28,15 Z62.tIB 105.53 93.2_ 16 I1 45

1088.65 6.86 332.43 99.09 119.1/ 13 8 36

5288.01 29._7 239.29 30$.63 91.16 17 46 9

990.78 3.36 322.e6 9_.95 1J4.O4 33 5_ El

4958.65 33.98 _14.36 I05.49 _q4S.(J3 19 25 56

7.855 CPA -34.49 RAP 236.06 ECC 1.2264

PO EST TIM INJ 2 LAT INJ 2 LONG

691.8 11.96 341.33

5009.7 28.30 254.22

488.7 10.70 3_5.75
4688.0 29.71 230.49

390.8 7.81 316.59

4358.7 33.06 205.04

ORBIT CETERMINATION ACCURACY

ST _44.9 SR 44|.0 S$ 389.3

CRT -.6848 CRS -.5827 CST .9895

LSA 741.8 MSA _04.0 SSA 19.I

ELI 646.6 EL2 270.9 ALF 143.65

OIIrFE_BENTIAL CORRECTIONS MIO-COI,_SI: £_ECUTION tCCUR_CV

TGE .1981 TRA -.89"ZZ TC3 .6292 OAU .1351 SC,T 3_O2.G _ 567.3 $63 _8.2

ROE -.2819 _RA .33710 RC3 -.3789 gAU .03611 RRT -.6720 _ .71_i45 'RTI r -._1863

FOE -.1660 IrRA 1.0108 F4r.3-2.2727 OSP 5149 _ 37010.0 I_$ -.EO61 4Rll ,8948

80E .3445 _RA .9026 _C3 .7345 F'SP -569 SGI 1650.3 _I{2 _OB.O T_ 165.73

LAUNC_ GATE #LUG II 1970 FL|_T T|N[ |(]1_.00

PIIELIOC_:NTRIC CONIC OISTAIII_E 274.'_70

RL |5| .62 LAL o(]_ LOt. |17,92 VL 2_.979 GAL I .SJ A_,. 90.14 _ 116.56 SMA 123.57 £CC .23043

RP !07,1_1 LAP -.13 LOW 74.28 rIP 37.234 GaP -1t.Zl llZP 89,94 T_t. 174.9_ T&P 291 ._H RCA 94.94

RC 45.4_6 GL -1 .O$ GP -16.51 7_L 74.03 TAP 19.51 (T$ 53.31 Z_l[ 15R,dBZ £TE 327.53 7AC 84,91

PLAME TOCENTRIC 4TAC_N| C

C3 !I?.614 _ 3._52 OLA -21.94 R4L 241 ._ _ 6_67o9 VEL 1|.97t_ _P1W ,_.0_ VHP 7.466 CP,_ -36.30

LNCH Ai_4TM LNCH T|N[ L-| TIN[ JNJ LAT INJ OONG INJ gT -AS(: |gJ JtilNTH INJ TIME PC) CST TIM
90.00 9 24 38 1346,37 6.67 351.30 97.SI 117.9_ 9 47 4

90.00 14 _J6 40 _517.40 28.32 Z§6.14 103.{52 _19o87 16 28 _7

I(30.00 10 30 Z_5 1154.19 S.34 3_M.96 96.79 l|_.45 10 49 L_0

100.00 16 33 33 _205.02 29.113 25_.]} 102._ :87.91 ltq 0 18

110,(30 11 6 20 |I_Zl .66 2.18 }24.47 _._Z 124.12 11 23 22

110.OO 18 1_ 8 4820.31 33.53 208,88 1OZ.IM _2.9_ 19 35 39

OIFPERENT|AL CGRf_IECTION_ MI0_lil_ i_i_10N 41¢C_ACy

TOE .1874 TRA -.8749 TC3 .7447 _U ,1493 "S6g 1639.0 S_R _3.S S_3 ,229.2

ROE -.2618 RRA .1538 RC,_ -.4762 FAU .0_69 RRT -.TZ13 _" .1_1_ RTF -.8932

FOE -.1433 trRA _ .O641 trc3-_._5557 gSP #325 S(_ IY46.7 R_} o.1193 RE3 .gO33

OOE .3220 8RA .,q_3 Be3 .8839 F'S° "632 S_3 |629,_ _ 40_1.2 Tl.l_ 164.21

ARRIVAL GATE NOv 27 1970

INC .1402 VJ 29.385

APO 151.80 V? 35.152

£TC 260.47 CLP -10.55

RAP 236.96 ECC 1.2076

3NJ 2 LAT INJ 2 LONG

746.6 10.31 344.51

4917,4 _.00 247.49

534.2 9.23 328.33
4_5.0 _9.22 224.37

421.7 6.65 318.23

42_0.3 32.19 199.90

C)RBIT GETERMINAT/ON ACCURACY

ST 547.7 SR 4_0.1 SS 389.7

CRT -.6983 ORS -.5496 CST .9799

L$_ 738.6 _SA 301.6 SSA 19,5

ELI 645.6 EL2 261._ ALF 144.64
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES c VOL 5. 197OI

LAUNCH GATE AUG 1! 1970 FLIGHT TIME 110._0 ARRIVAL CATE NOV 29 1970

HELIL_CENTRIC CLINIC

RL 151.62 LAL .00 LC_ 317.92 VL

RP 107.77 LAP .06 LOP 77.50 VP

RE 46.738 GL .57 GP -18.02 7AL

PLANE TCwCENTRIC CONIC

C3 I1.632 VHL 3.411

LNCH AZMTH LINCH TIM_
_].00 9 I 19

9(].O0 15 15 34

100.00 lO 9 36

100.00 16 49 58

llO.OO 10 49 56

110.00 18 _6 7

DIFFERENTIAL CORRECTIONS

TOE .1731 TRA -.8§86 TC3 .8647 _AU .|631

RDE -.1408 RRA .1736 RC3 -.5933 FAU .04149

FOE -.1105 FRA 1.1241 FC3-3.0876 6.S,° 5514

BeE .Z965 6RA .8760 BC3 1.0487 FSP -704

CISTANCE 781.511

26.098 GAL 1.32 AZL 89.93 MCA I19.58 SMA 124.09 ?CO .22298 INC .0777 Vl 29.385

31.328 GAP -10.47 AlP 90.04 TAL 175.40 TAP 294.98 R£A 96.42 APO 151.76 V2 35.163

?4.89 7AP 21.89 ETS 50.56 7AE I50.67 ETE 325.94 ZAC 83.52 ETC ?60.64 CLP -12.65

CLA -20.?1RAL 241.11 RAG 6567.4 VEL 11.533 PTH ?.OI VHP 7.I07 CPA -37.86 RAP ?37.73 ECC 1.1914

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZMTH INJ TIME PC CST TIM INJ ? LAT INJ ? LONG

1406.30 4.78 354.66 95.28 117.94 9 24 45 806.3 8.48 347.94

5423.44 28.11 249._fl 100.50 86.44 16 45 57 4823.4 27.32 ?40,70

1185.93 3.61 337.82 94.64 119.69 I0 29 22 585.9 7.53 331.73

5119.04 29.44 226.77 100.38 84.59 18 15 17 4519.0 28.38 Z18.17

1D59.55 .74 326.45 92.85 124.18 II 7 35 459.5 5.21 320.73

4818.19 32.79 203._q 99.84 79.76 19 46 26 4218.2 31.03 194.60

MIC-COL_SE EXECUTION ACCURACY CR61T CETERMINATION ACCURACY

S6T 1671.8 S6R 651.2 SC3 252.2 ST 545.4 SR 415.3 SS 389.5

RRT -.7662 RRF .8171 RTF -.8995 CRT -.7100 CRS -.5014 CST .9633

_B 1794.1 R"_3 -.1336 RI3 .9115 LSA 728.5 MSA 300.8 SSA 20.0

._T,! 1749.0 S(,2 400.0 THA 162.44 ELl 638.4 EL2 249.9 ALF 145.67

LAUNCH OATE AUG 11 1970 FLIGHT TIME 112.00 ARRIVAL GATE CEC 1 1970

HELIOCENTRIC CONIC

RL 151.62 LAL .00

RP 107.74 LaP .26

RC 48.150 GL 2.43

PLAN_.TOC_NTRIC CONIC

C3 10.798 VHL 3.286

LNCH AZMTH LNCH TIME

90.00 8 37 31

9O.OO 15 35 12

100.O0 9 48 O

IO0.O0 17 7 23

110.00 10 32 33

llO.OO 18 39 20

OISTANCE 288.242

LCL 317.92 VL 26.EO7 GAL 1.13 AZL 89.70 HCA 122.81 SMA

LOP 80.73 VP 37.414 GAP -9.75 AZP _.|7 TAL 175.88 TAP

GP -19.73 7AL 75.77 ZAP _4.51ETS 4B.3§ 7AE 148.60 ETE

124.75 ECC .21621 INC .3039 Vl 29.385

298.69 RCA 97.78 APO 151.73 V? 35.174

324.06 7AC 81.91 ETC 260.78 CLP -14.84

OLA -18.22 RAL 240.59 RAO 6567.4 VEL 11.497 PTH 2.00 VHP 6.763 CPA -39.78
L-I TIME INJ LAT INJ I._ INJ RT ASC INJ A8'MTH INJ TIME PC CST TIM

1471.92 2.67 358.34 93.26 118.20 9 2 3 871.9

5327.10 27.51 242.29 98.04 82.99 17 3 59 4727.1

1244.46 1.63 341.04 9_.68 119.85 10 8 44 644.5

5029.79 28.69 2L:_0.24 97.85 81.23 18 31 13 4429.8

1104.89 -1.00 328.81 91.04 124.17 10 50 58 504.9

4742.13 31.73 197.70 97.16 76,56 19 58 22 4142.1

OIFFERENTIAL CORRECTIONS MI0-COL_SE EXECUTION ACCURACY

TOE .1562 TRA -.8426 TO3 .9866 BAU .1775 ,_aT 1699.1 SGR 712.6 SO3 277.0

RCE -.2183 RRA .1970 Re3 -.7332 FAU .04448 RRT -.80fl6 t_ .Bf195 RTF -.9051

FOE -.0668 FRA 1.1903 FC3-3.5663 BS,° 5696 SC,B 1842.5 R23 -.1478 RI3 .9197

OOE .2684 BRA .86fl3 BC3 1.2293 F_ ° -781 S&I 1798.8 _02 398.8 THA 160.32

RAP 238.33 ECC 1.1777

INJ 2 LAT INJ ? L_G

6.4_ 351.66

26.Z5 233.85

5.59 334.49

27.18 211.76

3.49 322.60

29.55 189.17

CRelT CETERMINATION ACCURACY

ST 538.4 SR 396.0 SS 391.?

CRT -.7236 CRS -.4394 CST .9357

L$A 712.9 MSA 30J.8 SSA ?0.5

ELI 625.6 EL2 235.? ALF 146.67

L4UNCH CArE 4UG II 1970 FLIGHT TIME 114.00 ARRIVAL Gate CEC 3 1970

HELIC(ENTRIC CONIC CISTANCE 294.9_3

RL 151.67 LAL .00 LOL 317.92 VL 26.306 GAL .96 A7L 89.45 HCA 126.03 SMA 125.37 ECC .21(_07 INC .5517 Vl 79.3fl5

RP 107.71 LAP .45 LC_ 83.96 VP 37.493 GAP -9.06 ATP _0.32 TAL 176.37 TAP 3(l?.40 RCA 99.03 _PO 151.70 v2 35.184

RC 49.661 GL 4.57 CP -21.68 7AL 76.69 lAP 27.31ETS 46.57 7AE 146.59 ETE 321.89 7AC _0.06 ETC 260.88 CLP -17.13

PLANE T(XENTRIC CC_IC

C3 10.103 VHL 3.179 CLA -15.94 RAL 240.12 RAG 656?.4 VEL 11,467 PTH 1.99 VHP 6.450 0P4 -41.90 RAP 73H,12 ECC 1.1663

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LL'_NG INJ RT ASC INJ ATMTH INJ TIME PC CST TIM INJ 2 LAT INJ, _ LONG

90.00 8 13 9 1544.39 .34 2.38 91.50 118.32 8 38 53 944.4 4,17 355.74

_l.OO 15 55 48 5227.75 26.48 235.21 95.70 79.58 17 22 56 4627.7 ?4.77 226.95

1OO.00 9 25 38 1310.47 -.61 344.66 90.97 119.89 9 47 29 710.5 3.37 338.13

100.00 17 25 59 4936.89 27.54 213.57 95.46 77.90 18 48 16 4336.9 ?5.60 205.31

110.00 10 14 15 1158.22 -3.04 331.60 89.46 124.06 10 33 33 558.2 1.46 325.39

ll0.OO 18 53 52 4661.92 _1.31 191.88 94.65 73.38 20 11 34 4061.9 ?7.74 183.63

CIFFERENTIAL CCRRECTIONS MIO-COL_._ EXECUTION ACCURACY CRGIT CETERMINATION ACCURACY

TEE .13C-O TRA -.8272 TC3 1.1015 BAU .1919 SGT 1719.0 SC.,R 790.1 SG3 303.3 ST 526.2 SR 370.6 SS 398.4

ROE -.19_3 RRA .2249 RE3 -.8973 FAU .04758 _T -.83_3 RRV .8949 RTF -.9098 CRT -.7408 CR$ -.3645 CST .8930

FOE -.0086 FRA 1.7633 FC3-4.0770 65P 5849 SG8 1891.9 R23 -.1616 RI3 .9276 LSA 692.3 MSA 305.5 SSA _fl,8

_CE .2361 6RA .8572 8C3 1.4L_7 FSP -861 S(,1 1849.0 $6_ A00.5 THA 157.83 ELl _16.3 EL2 216.1 ALF 147.89

LAUNCH GATE AUG 11 1970 FLIGHT TIME 116.O{1 ARRIVAL GATE CEC 5 1970

HELIOCENTRIC CONIC

RL 151.62 LAL .00

RP 107.68 LAP .64

RC 51.263 GL 7.63

PLAN_TC_ENTRIC CONIC

C3 9.543 VHL 3.089

LNCH AZMTM LNCH TIME

9O.0O 7 48 9

90.00 16 17 38

I00.00 9 2 31

I00.00 17 45 57

110.00 9 55 4

I10.00 19 9 53

OIFFERENTIAL CORRECTIONS

TOE .1123 TRA -.BI_ TO3 1 .L_O40 6AU .2070

ROE -.1635 RRA .2586 RC3-1.0872 FAU .05073

FCE .0676 FRA 1.3430 FC3-4.6022 BS,P 6024

BOE .1984 BRA .8522 6C3 1.6223 FSP -946

6ISTANCE 301.664

LOL 317,92 VL 26.395 GAL .81 AZL 89.18 H_A 129.26 SMA 125.93 ECC .20450 INC .8204 Vl 29.385

LOP 87.19 vP 37.563 GAP :8.39 AZP 90.52 TAL 176.86 TAP _16.12 RCA J00.17 AP_ 151.68 V2 35.193

GP -23.89 ZAL 77.64 ZAP _0.50 ETS 4fl.1_ ZAE 144.59 ETE 319.41 ZAC 77.93 ETC 2_.95 CLP -19.54

OLA -13.35 RAL 239.72 RA6 6567.3 VEL 11.443 PTH

L-I TIME INJ LAT INJ LONG INJ RT A_wC INJ AZMTH INJ TIME

1624.75 -2.26 6.86 90.05 118.23 8 15 13

5124.77 25.01 228.02 93.56 76.27 17 43 3

1384.82 -3.13 348.74 89.57 119.74 9 25 35

4839.94 25.98 2_6.1t0 93.28 74.67 19 6 37

12L:_._ -5.39 334.85 88.17 123.81 I0 15 24

4577.32 28.51 185.95 92.38 70.29 20 26 I0

MI0-EOUR,_ EXECUTION ACCURACY

SGT 1730.0 SGR 886.7 SG3 3_l,8

RRT -.8643 RRF .9233 RTF -.9138

SG6 1944.0 R'23 -.1730 RI3 .9357

5(,1 1901.2 S_2 405.8 THA 154.H8

1.98 VHP 6.167 CPA -44.24 RAP 238.86 ECC 1.1570

PC CST TIM INJ _ LAT INJ ? LCWNG

1024.8 1.53 .24

4524.8 22.88 220.00

784._ .85 342.22

4239.9 25.62 198.79

62(3.2 -.91 328.62

3977.3 25.56 178.02

CR_IT 0ETERMINATION ACCURACY

ST 509.5 $R 338.1 $$ 417.2

CRT -.76H2 CRS -.29_t r} CST .8336

LSA 670.7 MSA 312.4 SSA ?0.8

ELl 581.2 EL? 189.7 ALF 149.38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH GATE AUG I1 1970 FLIGHT TIME 118.00 ARRIVAL GATE CEC 7 1970

HELIOCENTRIC CONIC GISTANCE ]108.351

RL 151.62 LAL .00 LOL 3J7.92 VL 26.476 GAL .66 AZL 88.88 HCA 132.49 S_A I26.44 ECC .19950 INC I.JIS4 VI 29.385

RP 107.65 LAP .82 LOP 90.42 VP 37.630 GAP -7.74 AZP 90.75 TAL I77.33 TAP _09.BZ RCA I01.21 APO 151.66 V2 35.202

RC 52.948 GL 9.83 GP -26.4I. ZAL 78.61 ZAP 33.91 ETS 43.89 ZAE 142.55 ETE 316.61 ZAC 75.48 ETC Z60.96 CLP -Z2.O_

PLANE TEX:ENTRIC CONIC

C3 9.116 VHL 3.019 CLA -10.43 RAL 239.4Z RA0 6567.3 VEL |1.424 PTH 1.98 VHP 5.917 OPA -46.83 RAP Z38.68 ECC 1.1500

LNCH AZHTH LNCH TIME L-J TIME INJ LAT JNJ LONG JNJ RT ASC ]NJ AZMTH JNJ TJHE PO CST TIN JNJ Z LAT JNJ 2 LONG

90.00 7 ZZ 23 1714;19 -5.12 11.87 88.98 117.89 7 50 58 IIIA.Z -1,35 5.22

90.00 16 41 0 5017.54 23.08 Z21_.76 91.71 75.1Z 18 4 38 4417.5 21].55 213.00

lO0.O0 8 38 33 1468.49 -5.94 353.36 88.53 119.35 9 3q I 868,5 -1.99 346.81
100.00 18 7 32 4738.46 13.97 199.93 91.40 71.58 19 26 ]El 4138.5 ZI.Z3 191.20

110.00 9 35 1 1291.65 -8.08 338.63 87.22 I23.33 9 56 33 691.7 -3.64 332.36

110.00 19 27 33 4488.07 Z6.31 179.94 90.43 67.35 20 4Z Zl 3888.1 23.01 17Z.34

OIFFERENTIAL CORMECTIONS NIC-COUR.,_ EY_CUTION ACCURACY OR6IT OETERNINATION ACCURACY

TCE .0856 TRA -.797] TC3 1.2_9 0AU .2225 ._T "1729.6 5_R I004.5 SG3 358.1 ST 489.8 5R 299.2 SS 454.1

ROE -.1280 RRA ,Z993 RC3-1.]@35 FAU .05173 RRT -.8837 RRF .9450 RTF -.9167 CRT -.8183 CRS -.1627 CST .7658

F_E .1641 FRA 1.428I FC3-5.1021B_ 6_13 SG8 L_O0.1 R_] -.181| RI3 .9437 LSA 657,4 NSA 321.0 55A 20.3

BOE .1539 0RA .8516 BE3 1.825_ FSP -1034 5(;1 1956.5 5GZ 415.7 THA 151.42 ELI 553.4 EL2 J5Z.Z ALF I 51 .04

LAUNCH GATE AUG 1I 1970 FL|GHT T|NE IL_O.O0 ARRIVAL OATE OEC 9 1970

HELIOCENTRIC CONIC CISTANCE 315.022

RL 151 .62 LAL .00 LOL 317.92 VL 16.548 GAL .54 AZL 88.56 HEA 1 35.71 SMA 126.90 ECC .19500 IN(: 1.4427 Vl _9.585

RP 107.63 LAP 1.01 LOP 93.65 VP 37.r_8 GAP o7.11 ATP 91.03 TAL 177.79 TAP 313.51 RCA 10Z.15 APO 151.65 V2 35.210

RC 54.707 GL 13.00 GP -29.26 ZAL 79.58 ZAP 37.6] ETS 4Z.81 ZAE 140.40 ETE 31_.5! ZAC 72°69 ETC 2r_.90 CLP -_4.77

PLANETOCENTR|C CONIC

C3 8.830 VHL Z.972 CLA -7.16 RAL Z_9.24 RAG 6567.3 V[L 11.411 PTH 1.98 VHP 5.704 GPA -49.69 RAP 238.10 ECC 1.1453

LNCH AZMTH LNCH T[HE L-| r|14E [NJ LAT JNJ LONG INJ RT ASC |NJ AIMTH JNJ TJM_ PO CST T|N INJ 2 LAT ;NJ _ LONG
90.00 6 55 43 1814.08 °_.27 17.53 88.37 117.1_ 7 25 57 1214.1 -4,56 10.81

90.00 17 6 15 4905.37 20.68 213.42 90.23 70.21 18 28 J 4_5.4 17.79 205.93

100.00 8 13 38 1562.72 -9.05 358.63 87,95 118.61 8 39 41 96_.7 -5.16 352.00

100.00 18 31 2 4631.96 21.50 192.98 89.89 68.72 19 48 14 4032,0 18.42 185.5A

110.00 9 14 3 1373.55 °11.12 343.0] 86.71 122_54 9 36 57 773.6 -6.75 336.67
110.00 19 47 6 4393=89 23.70 173.87 88.86 64.62 21 O ZO 3793.9 201];09 166.66

0IFFERENTIAL CORRECTIONS NIC-COUR.f_E EXECUTION ACCURACY CROIT 0ETERMINATIC_N ACCURACY

TOE .0554 TRA -.7820 TC3 1.3335 0AU .2401 S6T 1717.3 _ 1148.2 fff,3 384.9 ST 468.9 SR 260.5 55 515.4

RCE -.0832 RRA .34_9 RC3-I,5357 FAU .05656 RRT -.8981 RRF .9613 RTF -.9190 CRT o.9050 CRS o.346| CST .7068

FDE .2852 FRA 1.516Z FC3-5.5457 85P 6441 _ L:_065,8 R23 -.J824 R|3 .95_3 LSA 668.1 MSA 326.5 SSA 19._

6CE .I000 BRA .8563 0C3 2.0339 FSP -1122 5(;1 2020,7 SG2 429.2 THA 147.36 ELI 527.3 EL2 98.6 ALF 152.25

LAUNCH GATE AUG 11 197_ FLIGHT TIME 122._0 ARRIVAL CATE OEC 11 1970

HELIL'EENTR[C CON|C CISTANCE 321.673

RL 151.62 LAL .0_ LL_. 317.97 VL 26.613 GAL .42 AZL 88.19 HCA 138.95 SHA

RP 107.60 LAP 1,19 LOP 96.89 VP 37.741 G_P -_.50 _ZP 91.37 TAL ]78,22 TAP
RE 56.533 GL 16.56 CP -37.4_ 7AL 8_.55 ZAP 41.62 ETS 41.79 7AE 138,05 [TE

PLANIETOCENTRIC CONIC

C3 8.697 VHL 2.949 CLA -3.5_ RAL _39.21 RAG 6567.3 VEL 11.406 PTH 1.97 VHP

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

90.00 6 27 51 1926.12 -I1.69
_rl.o0 17 33 51 4787.53 17.78

lO0.OO 7 47 33 1669.00 -12,45

I00.00 18 56 5_ 4519.88 18.57

llO.O0 8 52 3 1467.12 -14.49

II0.00 20 8 50 4294.53 L:_.67
CIFFERENTIAL CORRECTIONS

TCE .0251 TRA -.7671 TC3 1.3464 BAU .2597

RCC -.0_68 RRA .4100 RC3-1.7826 FAU .05891
FDE .4279 FRA 1.6058 FC3-5.8645 _SP 6676

BeE .0367 BRA .8698 BC3 2.2339 F_ -1200

LAUNCH 0ATE AUG ll 1970

HELIOCENTRIC CONIC

RL 151 .67 LAL .0() LC_ 317.92 VL Z6.67O GAL

127.32 ECC .19100 INC 1.81GZ Vl ?9.385

317.17 RCA 103.06 APO 151.6A V2 35.218

310.11 7AC 69.51ETC 260.75 CLP -27.60

5.534 DPA -52.86 RAP 237.02 Ecc 1,1431

INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

?3,98 88,31 115.98 6 59 57 1326.1 -8.10 17.14

205.98 89.22 67.59 18 53 39 4187.5 14.59 198.76

4.68 87.91 117.40 8 15 22 1069.0 -8.69 357.92

185.95 88.86 66.15 20 12 10 3919.9 15.19 178.78

348.19 86.74 121.71 9 16 30 867.1 -I0.24 341.66

167.76 87.78 62.15 ZI _] 24 3694.5 16.78 160.79

MIO-COURS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

567 1692.0 SGR 1321.0 S(,3 409.1 ST 451.3 5R 2A7.0 SS 601.3

RRT -.9079 RRF .9732 RTF -.9203 CRT -.9917 CRS -.5940 CST .6731

S(_ 2146.6 R23 -.1771 RI3 .9EO9 LSA 721.9 MSA 323.6 5SA 17.A

SGI 20'[}99.7 SG2 446.2 THA 142.70 ELI 513.7 EL2 27.9 ALF 151.41

FLIGHT TIME 124.(_) ARRIVAL GATE OEC 13 1970

OlSTANCE 328.305

.32 AZL 87.77 HCA 142.18 ,94A 127.69 ECC .18745 INC _.2288 VJ _9.385

APO 151.63 V2 35.225

ETC 260.50 CLP -30.60
RP 107.58 LAP I .37 LOP 100.12 VP 37.788 GAP -5.91 AZP 91.76 TAL 178.62 TAP 320.80 RCA 103.76

RC 58.419 GL 20.54 GP -36.10 7AL 81.50 ZAP 45.94 £TS 40.75 ZAE 135.43 ETE 306.46 7AC 65.93

PLANETC_EENTRJC CONIC

C3 _.742 VHL 2.957 CLA .54 RAL 239.34 RA0 6§67.3 VEL 11,408 PTH 1.97 VHP 5.415 GPA -56.34

LNCH ATMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM

_1.00 5 58 23 2052.44 -15.33 31.47 88.9_ 114.10 6 32 36 1452.4

_l.O0 18 4 23 4663.18 14.40 198.43 88.79 65.35 19 22 6 4063.2

100.00 7 19 59 1789.26 -16o11 11,74 88.56 115.53 7 49 48 1189,3

I00.00 19 25 28 4401.60 15.17 178.81 88.41 63.93 20 38 50 3801.6

II0.00 8 28 48 1573.85 -18.17 354.27 87.44 119.47 8 55 1 973.9

110.00 _0 33 8 4189.77 17.2_ 161.60 87.28 6_.00 21 42 58 3589.8

OZFFERENTIAL CCRREETIONS MI0-COUR,_ EXECUTION ACCURACY

TGE -.0081 TRA -.7510 TC3 1.2856 BAU .2790 S_T 1642.1 _ 1518.7 $G3 427.0

ROE .0483 RRA .4849 RC3-2.0113 FAU .06OO2 RRT -.9116 I_F .9814 RTF -.9187

FCE ,5994 FRA 1.6893 FC3-5.9437 B,SP 6959 S6B 2256.7 R'45 -.1662 RI 3 .9690

_CE .04=30 eRA .8940 0C3 _.3871FSP -1_64 _1 _187.1 ,%2 468.8 THA 137.45

RAP 235.25 ECC 1.1439

INJ 2 LAT INJ 2 L(_IG
-11.95 24.43

10.95 191.44

-12.54 4.77

11.54 171.90

-14.10 347.51

13.10 154.91

ORBIT DETERNINATION ACCURACY

ST 437.5 SR _99.2 SS 713.4

CRT -.9579 CRS -.8535 CST .6738

LSA 832.6 MSA 310.4 SSA 15.1

ELI 525.2 EL2 71.6 ALF 146.06
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 1970)

LAUNCH CATE AUG 11 197(] fLIGHT TIN? I76.00 ARRIVAL CATE 0EC 15 197(]

HELIC.(ENTRIC CCINIC

RL 151 .6? LAL .00 LOL 317.92 VL

RP I(]7.56 LAP 1.54 LC_° 103.36 VP

RC 60.358 GL 24.93 GP -40.14 ?AL

PLANE TC(ENTRIC C_IC

C3 9.009 VHL 3.001

LN_M AZMTH LNCH TIN?

90.00 5 26 38

_0.00 1_ 38 41

100.00 6 30 19

1OO.00 19 57 41

110.OO 8 3 55

110.O0 ?I 0 34

OIFFERENTIAL CORRI[CTIONS

TCE -.0383 TRA -.7349 TC3 1.1788 BAU .3016

RCE .1455 RRA .5786 RC3-Z.L_96 FAU .06001

FOE .7856 FRA 1.7647 FC3-5.7670 B,_ ° 7730

00E .1505 BRA .9354 BE3 2.5043 FSP -1294

CI$TANCE 334.915

76.771 GAL .23 AZL 87.29 MCA 145.41 5HA I78.03 ECC .18431 INC ?.7134 VI 79.385

37.8}0 GAP -5.33 AlP "]_.73 TAL 178.98 TAP 374,39 RCA 104.43 APO 151.62 V2 35.732

87.41 ZAP _0.54 ETS 39.57 7AE 13?.44 E TE 307.61 7AC 61 .91 ETC 260.14] CLP -33.77

CLA 4.96 RAL ?39.66 RAC 6567.3 VEL 11.419 PTH 1.98 VMP 5.357 CPA -60.12 RAP 237.55 ECC 1.1483

L-I TIM[ INJ LAT INJ LONG INJ RT AE INJ AZMTH INJ TIME PO CST TIM INJ ? LA T INJ 2 LONG

2195.94 -19.11 40.30 90.41 Ill.M] 6 3 14 1595.9 -16.05 32.97

4531.21 10.57 190.6,8 89.09 63.56 19 54 12 3931.2 6.88 183.88

1926.04 -19.92 21].11 90.06 117.76 7 ?2 ?5 1326.0 -16.67 12.83

4276.34 11.29 171.33 88.68 62.14 Z_1 8 57 3676.3 7.48 164.82

1695.69 -22.08 1.55 88.99 116.78 8 32 11 1095.7 -18.31 354.45

4079.46 13.36 155.38 87.47 58.24 ?2 8 34 3479.5 9.06 148.91

HIC-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

._T 1577.6 SGR 1750.9 SG3 437.7 ST 429.? SR 435.2 SS 839.3

RRT -.9123 RRIr .9tJ72 RTF -.9159 CRT -.8655 CR5 -.9606 CST .6941

S6B 2356.8 R23 -.1477 "R13 .9768 LSA 995.5 MSA ?94.9 SSA 17.6

•_| 2305.Z SG2 4gO.7 THAJ 31 .74 EL1 590.4 EL? 158.5 ALF 134.55

LAUNCH CATE AUG 11 1970 FLIGHT TIN[ 128.00 ARRIVAL CATE 0EC 17 197(]

HELIC_ENTRIC CONIC

RL 151.62 LAL .00

RP IO7.54 LAP 1.71

RC 6?.346 GL ?9.77

PLAN[TCX_ENTRIC CONIC

C3 9.571 VML 3.094

LNCH AZMTH LNCH TIME

90.00 4 51 31

90.00 19 18 ?

1OO.00 6 17 40

Jo0.o0 ZO 34 34

110.00 7 36 50

110.00 71 31 53

CIFFERENTIAL CORR1ECTIONS

TOE -.0621 TRA -.7149 TC3 1.0178 BAU .3266

RCE .7733 RRA .6935 RC3-2.3407 FAU .05839

FOE .9789 FRA 1.8149 FC3-5.2872 8_ 7757

0CE .7803 8RA .9961 8C3 2.5524 FSP -1316

CISTANCE 341.503

LOL 317.92 VL 26.766 GAL .16 AZL 86.72 MCA IAS.6A SMA 128.32 ECC .18158 INC 3.2844 Vl 29.385

LOP 106.60 VP 37.867 GAP -4.77 AZP 9_.81 TAL 179.30 TAP 327.94 RCA 105.07 APO 151.67 V? 35.738

GP -44.59 ZAL _3.29 ZAP 55.39 ETS ]8.18 ZAE I29.04 ETE Z9_.64 7AC 57.48 ETC 259.50 CLP -37.09

OLA 9.76 RAL 240.19 RAO 6567.} VEL |1.444 PTH 1.99 VHP 5.376 OPA -64.15 RAP Z28.48 ECC 1.1575

L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AZ'NTH INJ TIME PO CST TIM INJ Z LAT INJ ? LONG

2360.81 -22.83 50.96 92.95 |07.23 5 30 52 1760.8 -Z0.Z5 43.24

4389.86 6.13 18Z.61 90.30 62.30 L_ 31 I? 3789.9 Z.37 175.94

?082.96 -23.72 30.Z1 92,63 108.74 6 52 23 1483.0 -L_.94 ZZ.5?

atAZ.94 6.95 164.01 89.85 60.85 21 43 37 3542.9 3.02 157.43

1835.21 -26.08 10.41 91.64 11_.92 8 7 25 1235.2 -22.75 2.84

3963.46 9.IZ 149.07 88.53 56.91 22 37 56 3363.5 4.70 1A2.77

NI0-COURSE EX_ZCUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 1488.3 56R L:_I3.0 SG3 A37.Z ST 419.6 SR 641.1 SS 968.(]

RRT -.9083 RRF .9912 RTF -.9096 CRT -.8055 CRS -.9895 CST .7174

5_B 2503.4 R23 -.1251 R13 .9836 LSA 1201.9 MSA 281.6 SSA 10,?

SGI 2450.7 ,$62 511.3 THA 125.67 ELI 734.9 ELZ Z16.9 ALF 120.77

LAl,_ OATE AUG II 1910 FLIGHT TIME 130.00 ARRIVAL CAT? CEC 19 1970

NELI(XENTRIC CONIC

151.62 LAL .flO

RP 107.51 LAP 1.87

RC _.37_ Gk 34.87

PLANI[TO(ENTRIC CONIC

C3 10.390 V_ 3.248

01STANCE 348.067

LOL 317.92 VL 26.804 GAL .09 AZL 86.03 HC_ 151.86 SMA 178.58 ECC .17970 INC 3.9721 Vl 29.385

LOP 109.85 VP 37.899 GAP -A.23 AZP 93,50 TAL 179.57 TAP 331.43 RCA 105.54 APO 151.67 V? 35.243

GP -49.44 ZAL 8A.|l _ 60.40 [IS 36.46 ?AE I75.16 ETE 294.61 ?AC 57.6A ETC 258.65 CLP -40.57

0LA 14.88 RAL 140,99 RAO 6567.4 VEL II.486 PTM ?.00 VHP 5.491 CPA -68.3? RAP 272.31ECC 1.1736

LNCH AZNTH LI_M TIN? L-I TIN? INJ LAT INJ LC_ /NJ RT A,_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

90.00 4 10 57 2554.05 -2t5.10 64.16 96.79 101.40 4 53 31 1954.1 -24.26 55.98

90.00 20 4 37 4235._1 1.19 17_.96 92.68 61.71 ?1 15 13 3635.5 -2.61 167.33

I(_.OO 5 40 20 _9.81 -ZZ.lA A2.71 _NL54 103.03 6 18 6 1665.8 -?5.08 34.52

IDO.O0 21 17 56 3_J_.99 2.1_ 156.05 92.16 60.18 22 24 35 3399.0 -1.86 149.53

110.430 Z 6 31 1996.14 -29.88 21.3_ 95.69 107.44 7 39 47 1396.1 -27.20 13.22

110.00 2Z 8 14 _41.A3 4.53 |42._ 90.66 56.08 _3 IZ 15 324|.4 .04 136.39

OIFFERENTIAL COI_CTION$ N|O-COUR_E [XIECUTION ACCURACY OR61T 0E TERMINATION ACCURACY

TOE -.08OZ TRA -._90 TC3 .8026 BAU .3_|6 SGT |_.7 _ 2_W_0.8 ,_3 422,9 ST 403.2 5R 911.4 SS I097,7

ROE .446| RRA .8353 RC3-2.3_01 FAU .05464 RRT -.B_ RI_ .9_40 RTF -.89_ CRT -.7745 CRS -.9971 CST .7747

FOE 1.1742 FRA |.8327 FC3-4.4838 BSP 8251 _ L_77.1 R_3 -.099"Z RI3 .9891 LSA 1454.4 MSA 267.9 SSA 8.1

6OE .453_BRA 1.0828 BC3 2.4928 FSP -1279 561 26_4.6 ,_2 528.0 THA 119.42 ELI 967.? ELZ 240.4 ALF 110.22

LAUNCH OATE AUG 11 1970 FLIG_'IT TIN? 132.00 ARRIVAL OATE CEC 2I 1970

HELIOCENTRIC CONIC

RL 151.67 LAL .00

RP 107.51 LAP 2.03

RE 66.441 GL 40.30

PLANETOCENTRIC CONIC

C3 12.165 VHL 3.488

LNCH AZMTH LNCH TIME

90.00 3 20 29

90.00 ZI 3 3

1043.00 4 54 55

I00.00 22 II 18

I10.00 6 31 10

110.00 ZZ 51 33

OISTANCE 35A.606

LCL 317.92 VL _B.837 GAL .O5 AZI. 85.18 HCA 155.09 ,_WA 128.80 ECC .17717

LOP 113.09 VP 37.927 GAP -3.71 AZ'P 94.38 TAL 179.7_ TAP 334.87 RCA 105.98

GP -54.65 7AL 84.88 ;raP 65.47 ETS 34.31 _AE 120.79 ETE 290.59 7AC 47.44

OLA Z0.24 RAL 241.9A RAO 6567.5 VlEL 11.556 PTH 2.0_ VHP 5.734 0PA -72.43

L-I TIME INJ LAT INJ LOMG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM

2790.21 -28.15 81.11 102.07 93.17 4 6 59 2190.Z

4058.34 -4.52 164.07 96.69 _2.02 22 10 42 3458.3

2485.6,q -29.51 58.60 101.96 95.01 5 36 21 1885.7

3838.11 -3.35 147.LP2 _N5.04 60.28 25 15 16 3238.1

_184.59 -32.92 35.21 101.44 99.79 7 7 54 1584.6

5711.96 -.41 155.84 94.22 55.82 23 53 25 3112.0

OIFFERENTIAL CORRECTIONS

TOE -.O780 TRA -.6573 TC3 .5537 B_U .5757

ROE .6697 RRA 1.0139 RC5-2.2_03 FAU .04851

FOE 1.3347 FRA 1.8140 FC3-3.4524 8SP 8716

80E .6742 eRA ] .?084 _C3 2.2980 FSP -1185

INC 4.82?0 Vl 29.385

APO 151.62 VZ 35.747

ETC 257.46 CLP -44.14

RAP 212.68 ECC 1.200?

INJ 2 LAT INJ ? LONG

-27.42 72.52

-8.73 157,35

-28.50 49.94

-7.26 140.64

-31.21 ?6.40

-4.90 I79.62

ORBIT 0ETERMINATION ACCURACY

ST 368.5 SR 1223.1 SS 1184._

CRT -.7Z19 CRS -.9991CST .6930

LSA 1722.9 MSA 259.5 SSA 6.4

ELI 1252.9 EL2 248.9 ALF 102.78

MI0-COL#_SE EXECUTION ACCURACY

S_T 1220.7 SGR 2604.5 $63 593.0

RRT -.8760 _" .9958 RTF -.8765

SGO 2876.2 R'_ -.0756 R13 .9951

SGI 2824.5 $62 542.8 THA 115.23

958



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5, 1970)

LAUNCH CATE AUG 11 1970 FLIGHT TD4[ 134.00 ARRIVAL CATE CEC 23 1970

HELIC<ENTRIC CLINIC CISTANCE 361.|17

RL ]51.62 LAL .00 LC_ 317.92 VL 26.865 GAL .02 AIL 84,09 HCA 158.31 .._.MA128.99 ECC .17545 INC 5.9065 V] 29.3_5

RP 107.50 LAP 2.18 LOP 116.33 VP 37.950 GAP -3.20 AlP 95,49 TAL 179.93 TAP 338.23 RCA 106.36 APO 151.62 V2 35.251

RE 6H.539 GL 45.92 GP -60.17 IAL 85.59 lAP 70.44 ETS 31.65 ZAE 115.94 ETE 286.61 ZA( 41.94 ETC 255.76 CLP -47.69

PLANE TO(ENTRIC CONIC

C3 ]4.8]3 VML 3.849 CLA 25.74 RAL 243.19 RAC 6567.6 VEL 11.670 PTH 2.05 VHP 6.150 CPA -76.04 RAP 197.16 ECC 1.2438

LNCH AIMTH LNCH TIE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ,2 LAT INJ 2 LONG

_1.00 Z 4 29 311_.H3 -27.06 105.00 108.28 81.31 2 56 27 2518.8 -27.98 96.45

90.00 22 29 1 3815.36 -12.05 150.18 103.35 64.18 23 32 37 3215.4 -15.42 143.13

IDO.OO 3 51 40 2773.28 -29.31 79.91 I08.61 93.84 4 37 53 Z173.3 -29,85 71.14

100.00 23 24 31 3636.15 -10.OZ I}5,97 102.30 61.69 24 25 8 3036.1 -13.73 129.14

110.00 5 46 54 2412.72 -34.19 52.86 108.95 89.45 6 27 7 1812.7 -33.88 43.63

110.00 23 45 47 3569.46 -5.H4 IZH._ 99.76 56.26 24 45 16 2969.5 -10.24 122,04

CIFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATIC, N ACCURACY

TCE -.093H TRA -.6257 TC3 .272H BAU ,3L_,04 5_T I064.4 S/oR 2974 .H S(,3 356.8 ST 340.3 SR 1669.3 55 1314.2

RCE 1.04OO RRA 1.2563 RC3-|.9014 FAU .03926 RRT -.9434 RRF .9971 RTF -._474 CRT -.7214 CR5 -.9998 CST .7081

FCE 1.5525 FRA 1.7736 FC3-Z.2944 6,5_ 9345 5(,B 3159.5 R23 -.0426 RI3 .9963 LSA 213H.6 MSA 236.7 SSA 5.0

0OE 1.0442 BRA 1.4035 BC3 1.9L_19 FSP -954 5(,1 3111.9 _T,Z 5A6.7 THA 107.34 EL1 1687.6 ELZ 233.1 ALF 98.53

LAUNCH CATE AUG 11 197(] FLIGHT TIME 136.00 ARRIVAL CATE CEC 25 1970

HELIC_ENTRIC CONIC

RL 151.62 LAL ,00 LOL 317.92 VL

RP 107.49 LAP 2.32 LOP 119.58 VP

RC 7(].666 GL 51.54 GP -65.96 ZAL

PLANE TC'_CENTRIC CONIC

C3 19.286 VHL 4.392
LNCH AZMTH LNCH TIME

76.27 22 32 4

I03.73 2 13 14

76.27 22 32 4

103.73 2 13 14

II0.00 4 41 13

110.00 I 7 II

OIFFERENTIAL CORRECTIONS

TOE .0763 TRA -.57(]2 TC3 .35(]9 BAU .5(]99

ROE 1.2793 RRA 1.5802 RC3-1.9461 FAU ,041(]4

FOE 1.4192 FRA 1.6958 FC3-1.9424 6SP 13957

_0E 1.2815 eRA 1.6800 6C3 1.9775 FSP -I_21

OISTANK:E 367.604

26.899 GAL -.00 AZL 82,65 H(A 161.51 SMA 129.15 ECC .17402 INC 7.3476 Vl 29.3_5

37.969 GAP -2.7| AZP _.97 TAL I140.(]I TAP 341.53 RCA I06.67 APO 151.62 V2 35,254

_6.24 ZAP 75.15 ETS 28.41 ZAE II(].63 ETE 282.67 ZAC 36.20 ETE 253.31 CLP -51.01

0LA 31.22 RAL 244.67 RA0 6567.8 VEL 11.860 PTH 2.10 VHP 6.817 CPA -78.32 RA9 172;91 ECC 1.3174
L-I TIME INJ LAT INJ LONG INJ RT AS_C INJ AT'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3976.66 -21.77 159._R 113.46 67.06 23 36 41 3276.7 -24.69 151.59

3178.H9 -21.76 107,73 113.46 61.(]5 3 6 12 2578.9 -24.68 100.04

3876.66 -ZI.77 159.28 113.46 67.06 23 36 41 3276.7 -24.69 151.59

3178.89 -21.76 107.73 113.46 67.(]5 3 6 12 2578.9 -24.68 100.04

2718.29 -3|,49 76.19 117.09 75.95 5 26 31 2118,3 -33.10 67.34

3385.25 -IZ.67 118.48 |08.$I 57.99 Z 3 36 2785.2 -16.8I 111.82

MI0-COURSE EXECUTION ACCURACY OR61T CETERMINATION ACCURACY

SGT 928.3 5(.R 3394.0 5(,3 308.4 ST 279.5 SR 1_19.7 55 I182.9

RRT -.7801 RRF ,9983 RTF -.7742 CRT -.0453 CRS -.9999 CST .0332

S/.,B 3518.7 R23 -.0432 R13 .9974 LSA 2170.4 MSA 279.5 SSA 3.6

S(,I 3472.6 ._Z 567.6 TMA 102,38 ELI 1819.8 EL2 279.2 ALF 90.41

LAUNCH CATE AUG II ]970 FLIGHT TIME 138.00 ARRIVAL CATE CEC 27 1970

HELIL"(ENIRIC CONIC CISTANCE 374.040

RL 151.62 LAL .00 LC¢ 317.92 VL 26.907 GAL -,01 AlL 80,63 HCA 164.71 SMA 129.27 ECC .17286 INC 9.3683 Vl 29.3_5

RP 107.4_ LAP 2.46 LC_ 122.83 VP 37._85 GAP -2.23 AZP 99.04 TAL 180.03 TAP 344.74 RCA 106.93 APO 151.62 V2 35.256

RC 72.818 GL 56.95 CP -72.03 /AL 86.86 lAP 79.42 ETS 24.59 ZAE I04._4 ETE 278.78 ZAC 30.26 ETC 249.63 CLP -53.48

PLAN_TL_CENTRIC CCNIC

C3 27.306 VHL 5.226 CLA 36.45 RAL 246.33 RAC 656_.1 VEL 12.194 PTH 2.19 VHP 7.875 CPA -78.17 RAP 142.79 ECC 1.4494

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

66.02 21 35 12 4156.D0 -22.42 181.29 122.39 60.47 22 44 28 3556.0 -26.18 173.95

113.98 3 23 20 _16fl.67 -22.41 99.54 IZZ,38 60.46 4 14 _8 2468.7 -26.16 92.21

66.02 21 35 12 4156.00 -22.42 191,29 122.39 60.47 22 44 28 3556.0 -26.18 173.95

II),gH 3 23 2'0 3068.67 -22.41 99.54 122,38 60.46 4 14 28 2469.7 -26.16 92._I
66.02 21 35 12 4156.00 -22.42 181.29 122.39 60.47 22 44 2H 3556.0 -26.18 173.95

113.98 3 23 _ _168.67 -22.41 99.54 12_.38 Co0,46 4 14 28 246_.7 -26.16 92.21

CIFFERENTIAL CORRECTIONS MI0-CCORSE EXECUTION ACCURACY ORBIT CE TERMINATION ACCURACY

TCE .2545 TRA -.4436 TC3 .0831 BAU .4616 S_T 671.6 S(,R 35_Z.5 SG3 234.2 ST 332.9 SR 2103.5 55 1128.9

ROE 1.7791 RRA 1.9219 RC3-1.261H FAU .02639 RRT -.4879 RR_ .99H5 RTF -.4871 CRT .5738 CR5-1.0000 CST -.5761

FCE I .4049 FRA 1 .5(]56 FC3 -.8367 6SP 13927 S(,B 3586.0 R"d3 -.0157 RI 3 .9983 LSA 2395.0 MSA 271 .6 SSA 2.9

BCE 1.7972 BRA 1.9725 BC3 1.2645 FSP -929 ._I 3538.2 ._Z 583.7 THA 95.46 ELI 2112.3 EL2 271.5 ALF 84.72

LAUNCH CATE AUG II 197(] FLIGHT TIME 140.00 ARRIVALtCATE CEC 29 1970

HELIOCENTRIC CONIC CISTAN(E 380.4_I

RL 151.62 LAL .00 LOt. 317.92 VL 26.92_ G_L .(]I AZL 77.58 H_ 161.89 5HA 129,37 ECC .17196 INCIZ.4198 Vl 29.385

RP 107.48 LAP 2,59 LOP 126.(]9 VP 37.997 GAP -l.78 AlP 10_.15 TAL 179.O5 TAP 347.83 RCA 107.13 APO 151 .62 v2 35.25_

RC 74.992 GL 61.79 GP -78.45 ZAL 87.43 ZAP 93.07 ETS 20.24 ZAE 98.46 ETE 274.93 lAC 24.10 ETC 243.60 CLP -57.9H

PLANETC_ENTRIC CONIC

C3 43.173 VML 6.571 OLA 41.I_ RAL 248.01 RAO 6568.6 VEL 12.827 PTH 2.34 VHP 9.606 CPA -75.35 RAP 116.91 ECC 1.7105

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME F_ CST TIM INJ 2 LAT INJ 2 LONG
197.79 13_,74 53.52 22 19 57 3771,4 -25.05 191.11

_.43 |32,73 53.51 4 56 14 2483.9 -25.04 92.75

197.79 13_.74 53.5_ _ 19 57 3771.4 -25.05 191.11

99.43 13_.73 53.51 4 56 14 2493,9 -25.04 92.75

J97.79 132.74 53.52 _2 19 57 3771.4 -25.05 191.11

99.43 |3_.73 53.51 4 56 14 2483,9 -25,(]4 92.75

MI0-COURSE EXECUTION ACCURACY OR81T 0ETERMINATION ACCURACY

5(;T 615.9 ._ 3633.7 S_3 169.7 ST 548.7 _ 2297.3 5S 1037.3

RRT .1843 _ ._86 RTF .1764 CRT .8C",05 CRS-J.O000 CST -.8593

$68 3695.5 R"Z3 .0133 RI 3 .9995 LSA 2565.0 MSA 274 .9 SSA 2.4

SGI 3635.5 S(;_ 605.0 THA 88.16 EL1 2346.0 EL2 273.7 ALF 78.22

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

5_.84 21 7 5 4371.39 -.90.45

121.16 4 4 50 }083,89 -L:_'1.43

58.84 21 7 5 4371.39 -L_3.45

121.16 4 4 50 3083.89 -L:_0,43
58.84 21 7 5 4371.39 -20.45

121.16 4 4 50 3083,89 -L>0.43

OIFFERENTIAL CCRR1ECTIONS

TOE .6217 TRA -._445 TC3 -.0560 BAU .3468

ROE 2.4473 RRA 2.4484 RC3 -,5982 FAU .(]12_

FOE 1.3301 FRA 1.3405 rC3 -.2447 BSP 10404

BOE 2.5251 eRA 2.A606 BC3 .6008 FSP -497

959



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970_

LAUNCH C4TE AUG 11 1970 FLIGHT TIME 142.00 ARRIVAL CATE CEC 31 1970

HELIOCENTRIC CONIC

RL 151 .61 LAL .00 LCH 317.92 VL 16.933 GAL

RP 107.48 LAP 2.71 LOP 129.32 VP 38.0(]5 GAP

RE 77.186 GL 65.41 GP °85.?0 ZAL 87.99 ?AP

PLAN_TC, CENTRIC CONIC

C3 79.878 VHL 8.937

LNCH AINTH LNCH TINE

53.95 _ 52 4

126.05 4 ?9 56

53.95 20 52 4

176.05 4 29 56

53.95 _ 52 A

126.05 4 29 56

CIFFERENTIAL CORRECTIONS

TOE 1.7Z32 IRA .3603 T(3 -.0321 6AU .Z273

ROE }.5066 RRA 3.3169 RE3 -.Z104 FAU .00396
FOE 1.3448 FRA 1,2_kq2 FC3 -.0429 BSP 12OOZ

8OE 3.9071 BRA 3.3364 BC3 .2118 F,$P - -389

CISTANCE 386.725

.0S AlL 72.44 HCA 170.99 SMA 129.45 ECC .17129 INC17.5619 VI 29.385

-I.35 ASP 107.36 TAL 179.75 TAP 350.74 RCA 107.27 APO 151.67 V2 35.259

85.98 ETS 15.58 2AE 91.06 ETE 271.21 ZAC 17.67 ETC 231.87 (LP -33.03

CLA 44.62 RAL 249.27 RAO 6569.6 VEL 14.185 PTH

L-I TIWE INJ LAT

4575.08 o15.19

3179.23 -15.18

4575.08 -15.19

3179.23 -15.18

4575.08 -15.19

3179.23 -15.18

2.58 VHP 12.668 CPA -70.35 RAP 98.23 ECC 2._146

INJ LONG INJ RT A,S_ INJ AIMTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LL'_G

211.28 143,31 47.52 22 8 20 3975.1 -20.50 205.41

103.31 143.30 47.52 5 22 55 ?579.2 -20.49 97.43

211.28 143.31 47.52 22 8 20 3975.1 -20.50 205.41

103._ 143.30 47.52 5 22 55 2579.2 -?0.49 97.43

211.2H 143.31 47.52 22 8 20 3975.1 -20.50 205.41

103.31 143.30 47.52 5 22 55 2579.2 -20.49 97.43

MIC-COURSE EXECUTION ACCURACY CR61T CETERMINA TZON ACCURACY

SGT IJ52.8 5(,R 3757.7 SG3 122.0 ST 1109.0 SR 2420.1 SS 1012.2
RRT .8020 RRF .9989 RTF .8103 CRT .9578 CRS-I.'0000 CST -.9604

5(_ 3930.6 R_3 .0284 R13 .9986 LSA 2837,8 MSA ?93.9 55A 2.0

$61 _173.4 ._62 668.0 THA 75.74 ELl 2646.1 EL2 291.5 ALF 65.99

LAUNCH GATE AU6 11 1970 FLIGHT TIME 144.00 ARRIVAL CA TE JAN 2 1971

t"ELI(XENTRIC CONIC 0ISTANCE 392.845

RL 151.62 LAL .(30 LOt. 317.92 VL 26.940 GAL .13 AlL 62.14 M_A 173.95 SMA 129.50 ECC .17086

RP 107.48 LAP 2.82 LOP 132.57 VP 3_.O10 GAP -.98 AlP 117.73 TAL 179.35 TAP 353.31 RCA /07.37

RE 79.396 GL 66.11 GP -_2.98 ?AL 68.54 ZAP 88.02 ETS 189.97 ZAE 81.27 ETE 86.69 ZAC 11 .85
PLANETOCENTRIC CONIC

C3 189.586 VHL 15.769 OLA 45.45 RAL 248.95 RAO 6571.0 VEL 17.633 PTH 2.98 VHP 18.924 OPA -62.51
LNCH AIHTH LI_H TIME L-Z TIME INJ LAT INJ LONG INJ RT AS( INJ AIMTH INJ TIME PO CST TIN

52.83 213 46 35 4755.72 -7.36 220.25 151.66 45.02 22 5 51 4155.7

127.17 4 32 52 3337.93 -7.35 110.25 151.65 45.02 5 28 30 2737.9

5?.83 L_ 46 35 4755.72 -7.56 220.25 151.66 45.02 22 5 51 4155.7
127.17 4 32 52 3337.93 -7.35 110.25 151.65 45.02 5 28 30 2737.9

5?.83 L:_ 46 35 4755.72 -7.56 2_.25 151,66 45.02 22:5 51 4155.7

127.17 4 32 52 3337.93 -7.55 110,25 151.65 45.02 5 28 30 2737.9

INC27.8585 Vl 29.385

APO 151.62 V2 35.259

ETC 18.77 CLP 73.61

01FFERENTIAL CCRRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE -.816! TRA .7070 TC3 -.0164 BAU .2636 S6T 541.5 S6R 3975.0 SG3 84.2

ROE-6.2386 RRA-fi.0479 RC3 -.1027 FAU-.OOTB_ ART -.1679 RRF -.99P,0 RTF .2188

FOE 1.4256 FRA 1.2918 FC3 .0360 8SP 12107 $(,B 4009.8 R23 -.0488 R13 -.9982

8CE 6.7918 8RA 5.0972 BC3 .1040 FSP -267 $61 3974.1 _2 533.7 TMA 91,34

RAP 83.49 ECC 4.1701

INJ 2 LAT INJ 2 LC_G

-12.97 214.87

-12.96 104.87

-12.97 214.87

-12.96 104.87

-12.97 214.87

-17.96 104.87

ORBIT 0ETERMINATION ACCURACY

ST 362.1 SR 2747.1 SS 1040.2

CRT .7726 CR5 .9993 CST .7488

LSA 2950.5 MSA 232.9 SSA 1.6

ELI 2761.4 EL2 ?28.7 ALF _4.I4

LAUNCH CATE AUG II 1970 FLIGHT TIME 146.00 ARRIVAL CATE JAN 4 1971

HELIOCENTRIC CONIC

RL 15_.62 LAL .00

RP 107.48 LAP 2.92

RC 8t.671 GL 57.99

PLANE TCWCENTRIC CONIC

C3 666.870 VHL ?5,824

LNCH 47MTH LNCH TIME

63.39 21 13 14

116.61 3 28 31

63.39 21 13 14

I16,61 3 ?8 31

63.39 21 13 14

116.61 3 ?8 31

CISTANCE 398.362

LOL ]I 7.97 VL 26.944 GAL .34 AlL 35.64 HCA 176.40 SMA 129.52 ECC .17069 INC54.1,3568 vl 29.385

LC_ 135.83 VP 38.012 GAP -.76 AlP 144.30 TAL 178.37 TAP 354,77 RCA I07,41 APO 151,63 V2 }5.258

CP -66.01 ZAL 89.01 lAP 89.13 ETS 185.58 IAE 63.98 ETE 82.60 IAC ]8.03 ETC 310.07 CLP 87.86

CLA 38.09 RAL 244.73 RAC 6572.6 VEL 28.074 PTM 3.41 VHP

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME

4766.77 -.6H 215.24 153.38 51.92 22 32 40

3599.31 -.66 127.01 153.36 51.92 4 28 bl

4766.27 -.68 215.24 153.38 51.92 22 32 40

3599.31 -.66 127.01 153.36 51.92 4 28 31

4766.27 -.68 215.24 153.38 51.91 22 32 40

3599.31 -.66 127,01 153.36 51.92 4 28 31

CIFFERENTIAL CCRR1ECTIONS

TOE-3.9397 TRA -.4342 TO3 -.074_ 8AU 2.2972

RC-10.4136 RRA-9.2286 RC3 -.2466 FAU-.03965

FCE 1.9959 FRA 1.8951FC3 .O515 8SP 11191

_0EII.1339 8RA 9.2389 8C3 .2577 FSP -196

LAUNCH CATE AU6 11 1970

HELIOCENTRIC CONIC

RL 151.62 LAL .00 LO. 317.92 VL L96.945 GAL

RP 107.48 LAP 3.02 LCP 139.08 VP 38.012 GAP

RE 83.861GL -51,85 GP 59.45 7AL 89.78 lAP
PLANETOCENTRIC CONIC

34.504 CPA -47;03 RAP 69,30 ECCli.9750

P_ CST TIM INJ ? LAT INJ 2 LONG

4166.3 -5.60 209.34

2999.3 -5.58 121.11

4166.3 -5.60 209.34

2999.3 -5.58 121.1!

4166.3 -5.60 209.34

2999.3 -5.58 121,11

MI0-COURSE EXECUTION ACCURACY CRGIT 0ETERMINATION ACCURACY

S6I 963.4 56R 3705.1 SG3 64.2 ST 875.0 SR ?439.0 55 1404,1

RRT .7928 _ -.9994 RTF -.7754 CRT .9600 CRS .9998 CST .9538

$66 3828.3 R23 -.0596 R13 -.9980 LSA 2937,4 MSA 240.4 SSA I .4

•$61 3784.9 $62 574.8 THA 78.07 ELI ?580.8 EL2 231.5 ALF 70.H4

FLIGHT TIME 148.00 ARRIVAL CATE JAN 6 1971

OISTANCE 408.736

-.36 AlL 159.11MCA 183.23 SMA 179.53 ECC .17065 INC69.1109 Vl ?9.385

.72 AlP L_L3.92 TAL 181.74 TAP 4.97 RCA 107.43 A_D 151.63 V? 35.?56

90.63 ETS 184.67 IA_ ,62.66 ETE 285.32 lAC 139.Ot ETC 288._0 CLP 91.23

4
C31024.843 VHL 32.013 OLA -64.81 RAL 195.00 RAO 6573.0 VEL 33.855 PTH 3.50 VM_ 40.782 CPA 68.06 RAP 1.75 ECC17.8663

LNCH AIMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL"_NG

28.9? 4 4 I 2419.69 -.45 74.88 105.Z0 154.81 4 44 _.3 1819.7 6.79 71.87

151.08 14 5 0 704.32 -.44 Zgl.,i(J 105.22 154.81 14 16 44 104.3 6.80 ?88.40

?8.92 4 4 1 2419.69 -.45 74.PAq 105.20 154._1 4 44 L:_ 1819.7 6.79 71.87

151.0_ 14 5 0 704.32 -.44 291.40 105.22 154.81 14 16 44 104.3 6.80 ?88.40

?8.92 4 4 1 2419.69 -.45 74.88 105.g*O 154.81 4 44 20 1819.7 6.79 71.87

151.08 14 5 0 704.32 -.44 291.40 105.21 154.81 14 16 44 104.3 6.80 ?88.40

OIFFERENTIAL CORRECTIONS ORBIT CETERMINATION ACCURACY

TOE 6.9719 TRA 1.8256 TO3 -.1241 BAU 3.7900 ST 1269.1 SR 2887.3 SS 2315.4

RO-16.O884 RRA -.9472 RC3 .2472 FAU-.06L:_7 CRT -.9901 CRS-I.O000 CST .9907

FOE-3.6673 FRA -.2379 FC3 .0524 BSP 11510 LSA 3905.3 MSA 167.1 SSA 2.3

BOE17.5341 BRA 2.0567 BE3 .2766 FS@ -_4 ELI 3145.1 EL? 163.5 ALF 113.62

MIC-COUR._E EXECUTION ACCURACY

SGT 1666.6 SGR 3309.8 SG3 64.3

RRT -.9348 RRF .9995 RTF -.9376

•%B 3705.8 R'Z3 -.0609 R13 .9976

S(,1 3667.0 ,$62 534.4 THA 115.79

96O



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH ;ATE AUG II 1970

HELIC(ENTRIC CONIC

RL 151.62 LAL .0G

RP 107.49 LAP 3.;0

RC 86.111 GL -64.61

PL4NETC([NTRIC CCJN|C

C3 29S.511 VHL 17.1_.]

LNCH AZMTH LNCH TIME

18.70 I 54 Z_

161.30 12 39 42

18.70 1 54

161.30 IZ 39 42

18.70 1 54

161,30 12 39 42

CIFFERENTI4L CORRECTIONS

rCE 4.2878 TRA 1.3881 TC3 -.0927 _AU

RCE-8.6360 _;_hRA-I.8151

FGE-2.3055 FR4 -.4918

_CE 9.6419 6RA 2.3(]10

FLIGHT TIM[ 150.00 ARRlV;L GATE J_N 8 ;_71

,]ISTANCE 413,891

LC_ 317.91 VL ?6.943 GAL -.07 4?L 12520 HCA 185.38 .?)MA 129.52 ECC .17066 INC35.1971 Vl 79.5_

L,:P 147.33 vP 38.008 G4P .8) AlP 54.9? TAL 180.34 TAP _.77 RC4 107.41 APO 151,62 V? 35.2_4

GP 80.13 ?AL 89,14 TAP 91.36 ETS 189.07 ZAE 83.08 ETE 287.26 ZAC 158.11ETC 305.?? CLP 97.93

CLA -73.61RAL 168.05 RAC 6571.7 VEL _.416 PTH 3.16 VMP 21.399 CP4 72.46 RAP ?98.92 ECC 5.8634

L-I TIME INJ L4T INJ LONG INJ RT A_ INJ A_MTH INJ TIME PC CST TIN INJ ? LA T INJ ? L,_G

23§1.67 5.87 78,78 76.31 163.52 2 33 _I 1751.7 13.53 76.87

5866.16 5.87 26?.33 76.33 163.$2 14 17 28 52662 13.54 260.42

2351.67 5.87 78.78 76.31 163.57 ? 33 31 1751.7 13.53 76._7

5866.16 5.87 262.33 76.33 163.57 14 17 78 5266.2 13.54 760.42

2351.67 5.87 78.78 76.31 163,57 ? 33 31 1751.7 13.53 76.87

5866,16 5.87 16?.33 76.33 163.57 14 17 28 5?662 13.54 260.42

MIC-COLMS_ EECUTICIN ACCURACY ORBIT CETERMINATION ACCURACY

.8141 $6T 2198.? .S_ }6§8.3 563 84.0 ST 1511.4 SR 7951.0 SS 1456._

RC3 .1H40 FAU-.01539 RRT -.978_ _RF .9994 RTF -.9791 CRT -.9940 CRS-I.0000 CST .9941

FC3 .0392 85P 13627 S(,B 4?67.9 R23 -.0486 R13 .9987 LSA 3618.4 MSA 149.7 $SA 1.7

6C3 .2061 rs@ -777 ._1 4Z$0.I ,_ 390.1 THA 170.74 ELI 3312.3 EL? 146.9 ALF 117.{]4

LAUNCH CATE AU(, 11 1970 FL:If_T TIME 15_.Z)0" ARRIVAL GATE JAN !6_ 1971

HELIOCENTRIC CONIC CISTANEE 419.849

RL 151.67 LAL .00 LC,L 317.97 VL 26.939 GAL .08 AZL 112.60 Mw3 188.78 .SMA I79.49 ECC .176_94 IN(??.5984 VI ?9.385

RP 107.50 L4P 3.17 LOP 145.58 VP BS.OO? GAP 1.15 AZP 67.61 TAL 179.63 TAP 7.91 RCA 1G7.35 APO 151.62 v2 35.251

RC 88.372 GL -66.39

PLANE TCJ(ENTRIC CONIC

C3 127.6]7 VHL 11298

LNCH AZMTH LN(H TIME

17.00 1 31 I0

163.00 I? 73 27

17.00 I 31 10

163.00 12 73 ?7

17.00 ! 31 10

163.00 I? 23 27

CIFFERENTIAL CORRECTIONS

TOE 6.5421 TRA 1.5954 TC} ,.r)06? BAU .0745

RCE -.?137 RRA -.I797 RC3 .0179 FAU .00787

FGE-?.I315 FRA -.4756 FC3 -.0195 85@ 13774

GCE 6.3457 0RA 1 .f:_O7 6C3 .0143 rs@ -3_'I0

GP 86.97 ZAL _8.35 Z_P 91.94 ETS Z06.47 ZAE 93.43 ETE _]3.55 ZAC 16_.69 E TC 344.0_ CLP-165.89

CLA -75.08 RAL 163.12 R_C 657_.4 EL 15.779 PTH ?.80 VHP 13.746 CP4 66.81 R_P 771.16 ECC 3.1006
L-I TIME INJ LAT INJ LONG INJ RT A_:_E INJ A5'MTH INJ TIME PEJ CST TIN INJ ? LA T INJ ? LC_G

????.96 14.59 77,94 69.11 164.57 ? 8 13 1673.0 _2.79 76.06

5730.59 14.60 ?59.79 69.15 164.57 13 58 58 5130.6 27.30 257.91

????36 14.59 77.94 69.13 164.57 ? 8 13 1673.0 2729 76.06

5730.59 14.60 ?59.79 69.1_ 164.57 13 58 58 5130.6 ??.30 257.91

????.96 14.59 77.94 69.1} 164.57 ? 8 13 1673.0 22.79 76.06

5730.59 14.60 ?59.79 69.15 164.57 13 58 58 5130.6 ?2.30 757.91

MIC-COUR,fWE EXECUTION _CCURACY cjR_IT CETERMINATIC_ ACCURACY

S(_T 4497.0 _ 778._ S(,3 173.7 ST 3351.7 SR 132.6 55 1376.5

RRT -.9177 R_ .8900 RTF -.9978 CRT -.9464 CRS -.9360 CST .9995

5_ 4505.5 _3 .0663 RI3 .9977 LSA 3666.7 MSA 57,6 55A .H

fff, l 4504.? _? 110.3 THA 176.75 ELI 3354.1 EL? 42.8 ALF 177.86

LAUNCH C4TE AUG 11 197(_

HELIL-(_NTRIC CONIC

RL 151.62 LAL .GO

RP 107.51 LAP 3._4

RC _3.641 GL -64.98

PLANE TL-'_ENTRIC CL-I_IC

C3 7?.450 VHL 8.517

LNCH 4ZMTH LNCH TIME

16.70 1 55 38

163.30 12 49 9

16.70 1 55 38

163.30 12 49 9

16.70 I 55 38

163,30 17 49 9

FLIGHT TIME 154.00 _RRIVAL CArE JAN I? 1971

CISTANCE 4?5.997

LL't 317.92 VL ?6.93? GAL ._0 AZL 106.64 HCA 191.37 SMA I79.44 ECC .17140 INC16.6414 Vl 29.385

LOP 148.83 VP 37.994 GAP 1.57 AlP 73.67 TAL 179.05 TAP 1{].47 RCA I(3725 APO 151.62 v2 35.?47

CP 80.55 ?AL 87.43 7AP 95.2fl ETS 16.41 IAE 100.41ETE I13.01 Z4C 167.36 ETC 182.83 CLP-I?4.(13

CLA -75.)5 RAL 169.40 RAG 6569.4 VEL 13,921 PTH ?.54 VHP 10.165 CPA 61.33 RAP 758.91 ECC ?.1924

L-I TIME INJ LAT INJ LL-'_IG INJ RT ASC INJ A,TMTH INJ TIME PC CST TIM INJ _ LAT INJ ? LONG

2101.30 ??.63 76.3? 73.13 164.09 ? 30 39 1501.3 30.3(] 74.21

5607.76 ??.64 ?57.87 73.16 164.09 14 ?? 37 5007.8 30.31 ?55.75

2101.30 22.63 76.3? 73.13 164.09 ? 30 39 1501.3 30.30 74.?1

5607.76 _?.64 _57.87 73.16 164.09 14 27 37 5007,8 3[2.31 755,75

7101.30 _?.63 76._? 73.13 164.09 ? BO _9 1501.3 3(].30 74.?1

5607.76 ??.64 ?57.87 7_.16 164.09 14 _ 37 5007.8 30.31 255,75

CIFFERENTIAL CORRECTIONS MIC-COUR$E EXECUTION ACCURACY ORGIT CE TERM INA TION ACCURACY

TCE-I.IO75 TR4 -.6701 TC3 -.1840 BAU .7796 SGT 1958.0 _ 4051.5 SG3 173.5 ST 917.6 SR 3474.1 SS 1461.1

RCE 4.9883 I_A .8400 RC} .??75 FAG .01445 I_RT -.8330 _ -.9983 RTF .8483 CRT -.9109 CRS I .00011 CST -.914H

FOE-?.4188 FRA -.4778 FC3 -.1777 BSP 14133 $GB 4499.8 R'Z} .0670 RI3 -.9965 LSA 3816.5 MSA 368.4 SSA ?.5

BOE 5.1098 BRA 1.O745 BC3 ;7887 rs@ -55? $61 4387._ _62 1[E'/0.5 THA 113.71 ELI 3525.8 EL2 367.8 ALF 1{13._7

LAUNCH GATE AUG II 1970 FLIGHT TIME 156.00 ARRIVAL GATE JAN 14 1971

HELIOEENTRIC CONIC 01STANCE 432.199

RL 151.67 LAL .00 LOt. 317.92 VL ?6.9?? GAL .3! _ZL 103.22 PiCA 194.52 SMA 129.38 ECC .1770_ INC13.2749 Vl 29.385

RP 107.53 LAP 3.?9 LOP 157.08 VP 37.983 GAP 1.90 AZP 77.18 TAL 178.50 TAP 13.02 RCA 107.12 APO 151.63 V2 35.?43

RE 92.917 6L -67.50 GP 74.71 ZAL 86.40 ZAP 9_.25 ETS L_0.77 2AE 105.89 ETE 117.53 7AC 165.18 ETC ?O9.75 CLP-l?I.83

PLANETO(ENTRIC CONIC

C3 48.710 VHL 6.945 GLA -74.93 RAL 179.)8 RAO 6568.8 VEL 13.0_? PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,)C INJ A_PMTH INJ TIME

17.17 ? 36 23 L:_01.21 29.05 74.16 610.77 162.70 3 9 44
167.83 13 27 59 5509.49 ?9.05 256.18 80.79 i62.70 14 59 4_

17.17 ? 36 73 L:_01,?I ?9.05 74.16 80.77 167.70 3 9 44

167.83 13 27 59 5509.49 ?9.05 756.18 80.79 162.70 14 59 48

17.17 ? 36 23 L:_OI.?I ?9.05 74.16 P,0.77 167.70 3 9 44

162.83 13 27 59 5509.49 ?9.05 256.18 @,0.79 162.70 14 59 48

OIFFERENTIAL CORRECTIONS MI0-COUR$E EXECUTION ACCURACY

TGE-I.9613 TRA -.5_15 TC3 -.4407 BAU .A1_4 $6T 74_Z.4 _R )_55.7 $63 _37.9

ROE 4.2331 RRA .4775 RC3 .4639 FAU .02539 R_T -,9182 RRlr -.9978 RTF .9791

FOE-?.9618 FRA -.3465 FC3 -.4560 BSP 143_6 $66 4558.9 R"_) .0790 RI3 -.995?
B0E 4.6654 BRA .7164 _C3 .6399 FSP -755 $61 448_.9 .50_ 8_8,5 THA 171.77

?.38 VHP 8.186 CPA 56.30 RAP 751.14 ECC 1.7934

PC CST TIM INJ _ LAT INJ 2 LC=NC

1401.? 36.65 71.67

4_],9.5 36.66 29.64

1401.? 36.65 71.67

4909.5 36.66 253.64

1401.2 36.65 71.67

4909.5 36.66 ?53.64

ORBIT GETERMINATION ACCURACY

ST 1697.8 SR 3572.D SS 1744.3

CRT -.9841 OR5 1,0000 CST -.9851

LSA 4?7?.5 MSA 776.1 SSA 3._

ELI 3900.4 EL? 77_.7 ALF 115.51
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG 1| J970

H_L IO(ENTRI C CONIC

RL |51 .61 LAL .00

RP 107.54 LAP 3.33

RC 95.197 GL -39.65

PLANETEX:ENTR] C CONIC

C3 35.483 VHL 3,937

LN(H A?NTH LNCH T|NE

18,31 3 _ 15

161.69 14 7 13

18.31 3 20 15

]61.69 14 7 13

18.31 3 213 15

161.69 14 7 13

FLIGHT TINE 158.00

CISTANEE 438.414

LOL 317.92 VL 26.91! GAL .43 AHL |01.01 HCA 197.7! SNA J29.30 ECC

LOP 133.33 VP 37.970 GAP 2,29 AZP 79.30 TAL 177.92 TAP 15.63 RCA

GP 68.40 HAL 83.25 HAP 101.71 ETS 14.16 ZAE 110.44 ETE 121.84 ZAC

0LA -173o95 RAL I89.19 RA0 6568.4 VIEL 11.324 PTH 2.27 VHP 6.980 DPA

L-| TINE INJ LAT |NJ LONG INJ RT A_ INJ AHNTH INJ TINE

1921,69 33,87 71.37 88,64 160.54 3 52 17

5434.53 33,B8 _54,33 88,67 160.54 15 37 48

1921.69 33.87 71.37 88.64 160.54 3 52 17

5434,53 53,SB 154.53 88.67 160.54 15 37 48

1921.69 33,87 71,37 88.64 160.54 3 52 17

5434.53 33.88 254.53 88.67 160,54 15 37 48

D|_FERENTIAL COR1RE(TIONS

TDE-2.3492 TRA -.39_1 T¢3 -.7637 BAt.) ,4854

ROE 3.3944 RRA .2248 RC3 .6811FAU .03593

F02-3.4379 FRA -.2202 FC3 -.8766 BSP _4503

8OE 4.2940 8RA .4534 BC3 1.0231 FSP -974

LAUNCH DATE AUG 11 1970

HELI(X:ENTR1C CCNIC

RL 151.62 LAL .00
RP 107.56 LAP 3.36

RC 97.481GL -56.67

PLANIETOCENTRXC CONIC

C3 27.985 VHL 5.290

ARRIVAL CATE JAN ]6 1971

• 17280 INCll.OIZ4 VJ 29.385

106.96 APO 151.64 V2 ]5.238

161.30 ETC 225.58 CLP-lZ3.47

NI0-COURSE EXECUTION ACCURACY

.T,GT 2798,5 .T_ }6345,5 SG3 306,8

RRT -.94611_r -.9973 RIT .9556

Ew_ 4588,4 _3 ,O897 R|3 -.9937

5GI 4530.4 SG_ 727.5 THA J27.J8

FLIGHT TINE lf_J.OO ARRIVAL _ATE

DISTANCE 444,628

LCL 317,92 Vk _,8_ GAL ,57 AZL 99,46 HCA 2_O.91 ,So4A 129.21 ECC .J7373 INC 9.4585

LOP 158.58 VP 37.955 GAP 2.67 AZP 81.15 TAL 177.30 TAP J8.22 RCA 106.76 APO 15J.65

GP 62.99 HAL 83,_ HAP 105,_k0 ETS 27,|2 ZAE 114.16 ETE |26,16 ZAC 156.91ET( 234.82

0LA -72.52 RAL J99.32 RAO 6568,1 VEL |2.221PTH Z.20 _P 6,204 0PA 46.97 RAP 240.98
LN(_ AHNTH LN(H TIME L-! TINE INJ LAT ZNJ _ |NJ RT A$C INJ 4214TH INJ TINE

19.95 4 1 37 1858.42 37.}6 68.01 95.39 157.79 4 32 36

160.05 14 41 48 5378.47 37,36 252.84 95.41 157.79 16 11 27

19.95 4 I _7 1858.42 37.56 68.01 95.39 157.79 4 52 36

160.05 14 4! 48 5378.47 37.36 252.84 95.41 157.79 16 11 27

19.95 4 1 37 1858.42 37.36 _.01 95.39 157,79 4 32 36

J60.05 J4 41 48 5378.47 37.36 252.84 95.41 157.79 J6 11 27

OZFFERENTXAL CORreCTIONS NI0-COUR._ EXECUTION ACCURACY

TOE-2.5394 TRA -.g563 TC3-1.1381 BAU ,5329 SGT 3141.3 _ 33454.5 SG3 374.4

ROE 3.0058 RRA .0521 IK3 .8564 FAU .04573 RRT -._N_11 I_F -._ RTF .9665

F02-3.7498 FRA -.0550 FC3-1.4|46 8SP 14573 _ 4617.6 _3 .0_73 R13 -.9924

3.9348 _A .g615 BC3 | .4245 FSP -1183 S(,I 4572,8 _ 642,0 THA 132.78

51.54 RAP 245.43 ECC ].5840

PO CST TIN INJ 2 LAT |NJ 2 LONG

13_1.7 41.36 68.25

4834.5 41.37 _51.41

1321.7 4J.36 68.25

4854.5 41.37 251.41

1321.7 41.36 68.25
4834.5 41.37 251.41

ORBIT DETERMINATION ACCURACY

ST 2297.? 5R 3465.3 SS 1999.1

CRT -.9936 CRS J.O000 CST -.9938

LSA 4607.8 MSA 214,6 SSA 4.1

ELJ 4J51.9 EL2 2J6.7 ALF J23,48

JAN 18 1971

VJ 29.385

v2 35.232
CLP-126.06

ECC 1.4_06
PO CST TIM INJ _ EAT INJ 2 LONG

1258.4 44.69 64.18

4778.5 44.70 249.0J

1258.4 44.69 64.18
4778,5 44.70 249.01

1258.4 44,69 64.J8

4778.5 44.10 249.0J

ORBZ_ DJETERMZNATION ACCURAC_

ST 2764;5 gR 3256.1 $5 2177.2

CRT -.9965 CRS 1.0000 CST -.9963

LSA 4790.5 NSA 189.8 SSA 5.1

ELI 4267.8 EL2 175.4 ALF I_.32

LAUNCH DATE AUG II 1970 FLIGHT TINE 162.00 _RRIVAL CAT£ J_N 20 197J

HELIOCENTRZC CONIC CZSTANCE 450.831

RL 151.62 L4L .00 LOt. 317.92 VL 26.883 GAL .71 AZL 98.]0 H(A 204.13 SMA

RP 107.58 LAP 3.38 LOP 161.83 VP 37.939 GAP 3.05 AHP 82.41 TAL 176.65 TA_
RE 99.767 GL -53.68 GP 57.93 HAL _2.59 HAP 109.48 ETS 29.42 ZAE 117.42 ET

PLAN_TOCENTRIC CONIC

C3 Z3.209 VHL 4,818 OL_ -70.79 RAL L_07.59 RAO 6567.9 VEL IZ,024 PTH 2.15 VHP

LN(J_ AZMTH LN_H TINE L-I TZNE INJ LAT

21.95 4 38 51 1_07.39 39.78
158.05 15 10 38 5337.15 39.78

21.95 4 38 51 IP,07.39 39.78

158.05 15 10 38 5337.15 39.78

21.95 4 38 51 1807.39 39.78

158.O5 15 IO 58 5337.15 39.78

DIFFERENTIAL CORR_..CTIONS

TOE-2.6074 TRA -.ll_r'Z TC3-1.5492 8AU .5689

ROE 2.4827 RRA -.0708 RC3 .9804 r_J .05426

FDE-3.8771 FRA .J403 FC3-2.0242 8.5P 14765
BOE 3.6003 _A .1386 6C3 1.8334 FSP -1382

129.1J ECC .J7480 JNC 8.30?6 Vl Z9.385

Z0.7_ RCA 106.54 APO 151.67 V2 35.726

110.46 7AC 15Z.48 ETC 240.59 CLP-IZS.91

LAUI_H DATE AUG 11 1970

5.69_ OPA 41.56 RAP _37,45 ECC 1.5870

INJ LONG INJ RT ASwC INJ A,_4TH INJ TIME _ CST TIM INJ _ LAT INJ ? LONG

64.22 100.72 154.65 5 8 58 1107.4 46.90 59.63
251.11 100.74 154.65 16 39 35 4737.2 46.9] 246.53

64.L_ 100,72 154.65 _ 8 58 I'207.4 46,90 59.63

251.11 100.74 154,65 16 39 33 4737.2 46.9J 246.53

64.L:_Z 100.72 154.6_ 5 8 58 1207.4 46.90 59.65

251.11 100.74 154,65 16 39 35 4737.2 46.91 246.53

MID-COURSE EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY
5GT 3468.4 _R 3110.6 S_3 434.8 ST 3104.0 SR 2953.8 SS 2268.9

RRT -.9691RRF -.9958 R1T' .9735 CRT -.9977 CRS 1.0000 CST -.9972

4658,9 _3 ,I031 R13 -.9910 LSA 4845.6 MSA 168.1 SSA 6.?
5_1 4623.3 _2 575.3 THA 138.21 ELl 4282.4 _L2 14_.1 ALF 136.42

HE_LIOCENTRIC CONIC

RL 151.62 LAL .00

RP 107.60 LAP 3.39
RC I02.053 GL -50.73

PLANETOCENTRZC CONIC

C3 ,_0.0_0 VHL 4.47_

LNCH AHNTH LI_K_H TIME

24.17 5 12 1

155.83 15 34 16

24.17 5 12 1

155.83 15 34 16

24.17 5 12 !
155.83 15 34 16

FLIGHT TIME 164.[_) ARRIVAL DATE JAN 22 1971

128.99 ECC .17603 INC 7.4046 V! 29.385

23.3J RCA 106.29 APO 151.70 V? 35.218

134.70 HAC 148.21ETC 244,42 CLP-131.79

DISTANCE 457.020

LOL 317.92 VL 215.866 GAL .86 AZI. 97.40 _ 207.34 _44

LOP 165.07 VP 37.920 GAP 3,43 AZP 83.41 TAL 175,96 TAP

GP 53.21 HAL 81.09 HAP 113,52 ETS 31.23 ZAE 119.98 ETE

DIFFERENTIAL COtRF.(TIONS

TOE-2.5963 TRA .01_0 TC3-1.9762 8AU ,5_2

RO[ 2.0346 RRA -.1573 RC_ 1.0490 FAU .06103

FOE-3.8355 FRA .3314 FC3-2.6418 8SP 14912

8OE 3.2985 BRA .1583 BC3 2.2373 FSP -1539

OLA -68.87 RAL 214.71 RAO 6567.8 MEL 11.890 PTH Z.11 VHP 5.354 DPA 38.35 RAP 234.64 ECC 1.329_

L-I TINE INJ 1.31T |NJ LONG INJ RT A_ INJ 4214TH INJ TZME PO C$T TIM INJ 2 LAT INJ 2 LONG

1765.47 41.35 _:(3.|8 104.82 151.31 5 41 26 1165.5 48.23 54.84
5307.33 41.56 249.42 104.84 151,30 17 2 44 4707.3 48.24 244.07

1765.47 41,35 _3.18 104.82 151.31 5 41 26 1163.5 48._3 54.84

5307.33 41,36 _49.42 104.84 151,30 17 2 44 4707.3 48.24 244.07
1765.47 41,35 60.18 104,82 151.31 5 4| 26 1165.5 48.23 54.84

5307.33 41,36 249,42 104.84 151,_0 17 2 44 4707.3 48.24 244.07

ORBIT DETERMINATION ACCURACY
ST 3326.8 8R 7612.? SS 2280.1

CRT -.9983 CRS .9999 CST -.9975

LSA 480_.7 MSA 154.2 SSA 7.3

ELl 4_8.1EL_ 1_0.6 ALF 141.87

NI0-_ [XECUIION ACCURACY

S_T 3767.3 SGR 2826.3 S_3 483.3

._T -.9755 RRF -.9946 RTF .9776
S_B 4709.6 _3 .10_4 RI@ -.9898

SGJ 4680.7 SG2 5_0.6 THA |43.33
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5, 197Op

LAUNCH BATE AUG II 1370 FLIGHT TIME 166.0(i ARRIVAL BATE JAN ?4 1371

HCLIC(ENTRIC CONIC

RL 151.6Z LAL .0O LC_ 317.32 VL

RP 107.63 LAP 3.39 LOP 168.32 VP

RC 104.333 GL -47.83 CP 48.B5 ZAL

PLAN[TC(ENTRIC CCINIIC

C3 :7.766 VHL 4.215

LNCH ATMTH LNCM TIME

26.53 5 41 50

153.47 |5 5} 40

26.53 5 41 5(..]

153.47 15 53 40

26.53 5 41

153.47 15 53 40

CIFFERENTIAL CORRECTIONS

TCE-Z.5380 TRA .1567 TC3-2.4041 BAU .6249

RCE 1.6647 RRA -.Z179 RC3 1.06BH FAU .06590

FCE-3.6661 FRA .5666 FC3-3.2111 6SP 15145

BCE 3.0352 6RA .26_4 BC3 2.6309 FSP -1665

CISTANCE 463.191

26._'I._. G._L 1.05 AZL 96.68 MCA 210.57 !.MA 128.87 ECC .17740 INC 6.6H31 Vl 29.)8_

37.900 CAR 3.81 A7P 64.24 TAL 17_.23 TAP 25.B0 RCA 106.01 APO 151.73 V2 35.211

79.47 TAP 117.51 ETS 32.62 ZAE 121.97 ETE I}B.BO lAB I44.21 ETC 247.10 CLP-134.60

CLA -66.85 RAL 220.B_ RAC 6567.7 VEL ii.796 PTH 2.09 VMP 5.139 CPA 34.36 RAP 132.44 ECC 1.2924

L-I TIME INJ LAT INJ LONG IN# RT AS( INJ AZMTM INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

1730.37 42.25 56.05 lOB.02 147.92 6 1O 40 1150.4 48.86 50.02

52B6.67 42.25 247.B} IOB.O} 147.91 I7 21 47 46B6.7 48.H6 241.79

1730.37 42.25 56.05 lOB.O? 147.92 6 l0 40 II}0.4 48.B6 50.02

5286.67 42.25 Z47.83 lOB.03 I47.91 I7 21 47 46B6.7 4H.86 241.79

1730.37 42.Z5 56.05 lOB.02 147.92 6 I0 40 I130.4 48.86 50.02

5286.67 42._5 247.@3 IOB.O} 147.9I 17 2! 47 4686.7 48.86 241.79

MIC-COURS.E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S(,T 40]7.7 S_ 2549.5 5.(.,3 51B.4 ST 3454.} SR 2274.3 SS 222B.2

RRT -.9754 RRI r -.B-_31 RTF .9799 CRT -.9986 CRS .9998 CST -.9975

_06 4775._R*'Z} .I074 RI3 -.9H86 LSA 4695.6 MSA 146.2 SSA B.4

%1 4751.3 F:_,_ 477.5 THA 148.01 ELI 4134.6 EL2 100.2 ALF 146.65

LAUNCH BATE AUG II 1970 FLIGHT TIME I6_.['I0 ARRIVAL BATE JAN 26 1371

HELIOCENTRIC CONIC

RL 151.62 LAL .00

RP I07.65 LAP }.3B

RC 106.624 GL _45.01

PLANE TC(ENTRIC CONIC

C3 16.177 VHL 4.022

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

2@.97 6 9 I 1700.40 41.61

151.03 16 9 42 5_7).52 4Z.6Z

2B.97 6 9 1 1700.40 42.61

151.03 16 9 42 5273.5Z 42.62

2B.97 6 9 1 1700.40 42.61

151.01 16 9 42 5_73.52 42.62

CIFFERENTIAL CORRECTIONS

TOE-2.4522 TRA .2975 TC3-2.@IR6 BAU .6504

RCE 1.3662 RRA -.2592 RC) 1.04B4 FAU .06_'190

FBE-3.4110 FRA .7745 FC3-3.6_70 BSP 15399

BBE 2._071 BRA .3946 BC3 3.0072 FSP -1749

CISTANCE 469.}45

LOt. 317.92 VL Z6.B_B GAL I.L:_I IlL _.09 KA 21).79 S_WA 128.74 ECC .17H92 INC 6.0H74 vl 29.385

LOP 171.56 VP 37.B79 GAP 4.|_ A_P _4.93 TAL 174.46 TAP 2B.25 RCA I(35.7(3 A_D 151.77 V2 35.202

GP 44._6 ZAL 77.76 ZAP I_l.3#l ETS ]}.6B ZAE I_.46 ETE 14_.70 7AC 14!].53 ETC 249.05 CLP-137.IH

OLA -64.76 RAL 2_6.30 RAC 6567.6 VEL 11.729 PTM _.07 VMP 5.011 CPA 30.60 RAP 230.77 ECC 1.2662

INJ _ INJ RT &._ INJ A?'MTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

51.95 li0.59 144.59 6 37 21 1100.4 4B.93 45.30

_46.4_ 110.60 144.59 I7 _7 36 4673.5 4@.9_ 239.80

51.93 110.59 144.59 6 _7 _I 110_.4 4_.93 45.30

_46.43 lI0.60 144.59 17 37 36 4673.5 4@.93 239.80

51.93 JI0.59 144.59 6 37 21 1100.4 48.93 45.30

246.4] 110.60 144.59 I7 37 36 4673.5 4_.93 239.80

MI0-COI._SE EW[(UTION ACCURACY ORBIT BETERMINATION ACCURACY

_,T 42Bl.4 ,SGR _291.0 _;3 540.3 ST 3506.5 SR 1963.6 SS 2!30.B

RRT -.9758 RRI r -.9911RTF .9812 CRT -.9988 CRS .9997 CST -.9973

S(.,e 4B55.9 _3 .1061 RI5 -.9_75 LSA 4546.6 USA 142.3 SSA 9.4

._I 4B55.5 ._..2 443.B THA 152.IH ELI 4_IH.I EL2 H2.2 ALF )50.77

LAUNCH BATE AUG II )970

HELIOCENTRIC CONIC

RL I_1.62 LAL .00

RP 107.6B LAP 3.36

RC 108.906 GL -42.26

PLANE TOCENTRIC CONIC

C3 15.041 VHL 3.87_

LNCH A?MTH LNCH TIME

51.47 6 34 9

148,53 16 23 6

31.47 6 34 9

14H.53 16 23 6

31.47 6 )4 9

14B.53 16 23 6

FLIGHT TIME 170.00 ARRIVAL BATE YAN ?_ 1971

LOL 317.92 VL

LOP 174.80 vP

CP 41.23 ZAL

CISTANCE 475.47@

26.807 GAL 1.59 AZL 95.5B MCA 217.01 SMA 12H.6n ECC .)HO60 INC 5.5H45 V) 29.3H5

37.855 GAP 4.56 AZP _5.54 TAL 173.65 TAP _3.67 RCA 105.37 APO 151._2 V2 35.193

75.95 ZAP I25.08 ETS 34.47 7AE 124.53 ETE )46.34 ?AC 137.19 ETC 250.52 CLP-139.83

BLA -62.64 RAL 2)I.I) RAC 6567.6 VEL II.680 PTH 2.05 VHP 4.950 CPA 27.09 RAP 229.55 ECC ).2475

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTM INJ TIME _D CST TIN INJ 2 LAT INJ Z LONG

1674.]7 4Z.54 47.92 112.77 141.41 7 2 3 1074.4 4H.56 40._0

5266.6) 4_.55 _45._B 112,7B 141.40 17 50 5) 4666.6 48.57 238.16

1674.37 42.54 47.92 112.77 141.41 7 2 3 I_74.4 48.56 40.8_

5Z66.63 42.55 _45._B 112.76 141.40 17 50 53 4666.6 48.57 Z38.16

1674.37 42.54 47.9_ 11_.77 141.41 7 2 3 16174.4 4H.56 40.80

5266.63 42.55 745.?B 112.78 141.40 17 50 53 4666.6 40.57 23_.16

CIFFERENTIAL CCRRECTIONS MI0-COUR,_ EXECUTION ACCURACY C'_q'BIT CETERMINATION ACCURACY

TCE-2.3499 TRA .4411 T(}-3.L_[1B3 eAU .6757 ._T 4500.6 S_R L:_155.1 S.G3 550.0 ST 349_.4 SR 16_8.9 SS 2001.4

RCE 1.1277 _A -.2B63 RE3 .9995 FAU .O7029 RRT -.9750 RR'F -.98B4 RTF .9819 CRT -.9991 CR$ .9993 CST -.9969

FCE-3.1037 FRA .9666 FC3-4.0461 65P 15700 S,(,B 4947.6 R_} .102} RI3 -.9_65 LSA 4367.7 MSA 141.2 SSA I0.4

BeE 2.6065 eRA .5259 BC3 _.3E_'_4 FSP -1796 SG1 49_0.0 S(,_ 417._ THA 155 ._2 ELI 3884.2 EL2 65.3 ALF i 54 .Z4

LAUNCH BATE AUG It 1970 FLIGHT TIME 17_.()0 ARRIVAL BATE JAN 30 1971

P_LIOCENTRIC CONIC DISTANCE 4BI.591

RL 151.67 LAL .0(I LOL 317.92 VL 26.7B5 GAL 1.60 _ZL 95.15 I._A _2'0.24 SMA 12B.45 ECC .18243 INC 5.1517 Vl 29.3H5

RP I07.71 LAP 3.32 LOP 17_.04 VP 37.B31 GAP 4.93 AZP B6.06 TAL 17_.BI TAP 33.04 RCA 105.02 APO 151.89 v? 35.184

RC 111.1B6 GL -39.5B GP 37.94 7AL 74.07 ZAP I_.57 ETS 35.07 ZAE 125.23 ETE 149.67 ZAC 134.19 ETC 251.65 CLP-142.24

PLANE TOCENTRIC CONIC

C3 14.236 VHL 3.773 OLA -60.51 RAL 235.50 RAC 6567.6 VEL 11.646 PTH 2.04 VMP 4.93_ CPA 23.83 RAP 22B.72 ECC 1.2343

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,'_ INJ A_YMTH INJ TIME _D CST TIM INJ 2 LA T INJ 2 LL"ING

34.0'0 6 57 45 1651.32 42.13 44,06 114.7Z 138.42 7 25 16 1051.3 47.85 36.56

146,00 16 34 21 5_65._3 4_.14 244.43 114,74 138.41 IB _ 6 4665.2 47.B6 236.93

34.00 6 57 45 1651.32 42.13 44.06 114.7_ 13B.42 7 25 16 1051.3 47.B5 36.56

146.00 16 34 21 5265.23 42,14 _44.4B 114.74 13B.41 IB 2 6 4665.2 47,_6 236.93

34.00 6 57 45 1651.32 4_.I_ 44.06 I14,7_ I}B.4_ 7 _5 16 1051.3 47.85 36.56

146.00 16 34 21 5265,_3 42.14 _44.43 114.74 138.41 |B 2 6 4665.2 47.86 236.93

OIFFERENTIAL CORRECTIONS MIB-COU_,gE EXECUTION _CCURACY ORBIT DETERMINATION ACCURACY

TBE-_._337 TRA .5939 TC3-3.5466 BAU .6974 SGT 469_.9 SGR IB4}.} _GB 549.5 ST 3437.I 5R 1450.3 SS IH48.4

ROE .9366 R_A -._O6Z RE) .9_7 FAU .06975 R_T -.97Z7 RRF -.gB4B RTF .gBIB CRT -.999) CRS .9986 CST -.9962

FOE-2.7650 FRA I .149Z FC3-4.241B BSP 15BB7 S(,B ._t14_.0 R"23 .09B_ RI 5 -.9B53 LSA 4160,9 MSA 144 .I SSA 11 .4

BeE 2.4221 BRA .6682 BC3 3.6641 FSP -1792 SGI 5026.1 .%2 }99.7 THA 15B.95 ELI 37}0.2 EL2 49.7 ALF 157.13
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OATE AUG 11 1970

HEL IO(ENTRI C CONIC

RL 1_1 .62 LAL .0(3

RP 107.74 LAP 3.28

RC 113.462 GL -36.99

PLANETOCFNTRZC CONIC

C3 I3.687 VHL 3.700

LNCH A_'NTH LNCH TIME

36.54 7 20 I0

143.46 16 43 47

36.54 7 20 10

143.46 16 43 47

36.54 7 _ IO

143.46 16 43 47

FLIGHT TIMK 174.00 ARRIVAL 0ATE FE6 ; 197I

CI STANCE 487.68_

LOL 317.92 VL 26.762 GAL 1.81 AZL 94.77 HCA 2Z3.46 SMA 1_8.30 ECC .I8441 INC 4.7732 vJ 19.385

LOP 181.28 VP 37.805 GAP 5.30 A?P 86.53 TAL 171.93 TAP 35.39 RCA 104.64 APO 151.96 vE 35.I74

GP 34.99 ZAL 72.11 ZAP 131.84 ETS 35.53 ZAE 125.66 ETE 152.68 ZAC 131 .53 ETC 152.55 CLP-144.Sl

OLA -58.39 RAL 2]9.49 RA0 6567.5 VEL 11.622 PTH 2.04 VHP 4.966 OPA 20.8I RAP 228.24 ECC I .2253

L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ A;_WTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1630.54 41.43 40.36 116.57 135.64 7 47 ZI 1030.5 46,88 32.60

5268.74 41.45 243.89 116.58 135.63 18 11 36 4668.7 46.89 236.12
1630.54 41.43 40.36 116.57 135.64 7 47 21 I030.5 46.88 32.60

5268.74 41.45 243.89 116.58 135.63 18 11 36 4668.7 46.89 236.12

1630.54 41.43 40.36 116.57 135,64 7 47 2I 1030.5 46.88 32,60
5268.74 41.45 243.89 116.58 135.63 18 II 36 4668.7 46.89 236.12

DIFFERENTIAL CORRECTIONS NI0-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDK-2.1155 TRA .7473 TC3-3.8505 BAU .7211 SC,T 4870.9 SC,R 1658.6 SG3 5aI .5 ST 3343.6 SR 1253.0 55 1690.8
ROE .7884 RRA -.3168 RC3 .8378 FAU .06850 RRT -,9695 RRF -.9601 RTF .9818 CRT -;9996 CRS .9974 CST -,9952

FDE-2.4319 FRA 1.3030 FC3o4.3327 8SP 16_ _ 5145,5 1_3 ,0908 RI3 -.9844 LSA 3948.0 NSA 148.0 SSA 1?.4

BOE 2.2576 8RA ,8116 8C3 3.9406 FSP -1781 SGI 5131.0 SC_ 385.7 THA 161.62 ELI 3570.5 EL2 33.6 ALF 159.46

LAUNCH OATS" AUG 11 1970 FLIGHT TINE |76°00 ARRIVAL CATE FE_ 3 197J

HELIOCENTRIC CONIC

RL J51.62 LAL .00

RP 107.77 LAP 3.23

RC J15.736 GL -34.47

PLANETOCENTR;C CONIC

C3 13.344 VHL 3.653
LNO4 A_ATH LNCH TIM[

39.10 7 41 41

140.90 16 51 39

39.10 7 41 41

140.90 J6 51 39

39.10 7 41 41

140.90 16 31 39

DIFFERENTIAL C_RECTIONS

T0[-2.0060 TRA .8942 TC3-4,|376 8AU .7_7

ROE .6782 RRA -.3181RC3 .7659 FAU .06740

F0[-2.1336 FRA 1.4167 FC3-4.3727 6SP 16849

BOE 2.1175 8RA .9491 8C3 4.21379 FSP -1791

0ISTANCE 493.7A9

LOL 317._ VL 26.738 GAL 2.04 AZL 94.44 PiCA 226.68 SMA 128.14 ECC .J8657 INC 4.4373 Vl 29.385

LOP 184.32 VP 37.779 GAP 3o68 A2P 86,95 TAL 171,02 TAP 37.70 RCA 104.23 APO 152,05 V2 35.164

GP 32.34 7AL 70.10 ZAP 134.89 ETS 35.89 7AE 125.86 ETE 155.36 7AC 129.18 ETC 253.30 CLP-JA6.65

Ol_ -36.28 RAL 243,17 RAO 6f167.fl VEL 11.607 PTH 2.03 VHP 5.026 0PA |8,02 RAP 228.06 £CC 1.2196

L-I TINE INJ LAT INJ _ INJ RT ASC INJ A_TH INJ TIM[ PO CST TIN INJ 2 LAT INJ 2 LONG
1611.43 40,52 36.83 118.37 133.08 8 8 32 1011.4 45_70 28.90

3276.77 40.33 243.69 118.38 133.07 18 19 36 4676.8 45.71 235.73

1611.43 40.52 36.85 118.37 133.08 8 8 32 10II.4 45.70 28.90

3276,77 40.53 243.69 118,38 133.07 18 19 36 4676.8 45,71 255.73

1611,45 40.52 36.83 118.37 133,08 8 8 32 1011.4 45.70 28.90

5276.77 40.53 243.69 118.38 133.07 18 19 36 4676.8 4fi.71 235.73

NI0-COJRSE EXECUTION ACCURA_ ORBIT 0ETERMINATION ACCURACY

SGT 5041.8 SGR 15(30.7 S_3 528.5 ST 3237.6 SR 1097.5 SS 1544.4

RRT -._59 RRF -,9742 RW .9823 CRT -.9998 CRS .9953 CST -.9942
3260.4 RZ3 .0778 RI3 -.9841 LSA 3748.2 HSA 150.7 SSA 13.2

E_I 3247.2 _2 373.1 THA 163.88 EL1 3418.6 EL2 18.0 ALF 161.Z_

LAUNCH C4 TE AUG I I 1970

HELIOCENTRIC CONIC

RL 151.62 LAL .DO

RP 107.80 LAP 3.16

RC 118.005 GL -32.03

PLANETOCENTRIC CONIC

C3 13.173 VHL 3.629

LNCH AZNTH LNCH TIM[

41 .66 8 2 32
138.34 16 58 8

41.66 8 2 32

138.34 16 58 8

41.66 _ 2 32
138.34 16 58 8

FLIGHT TIM[ 178.00 ARRIVAL CATE FE_ 5 J971

CISTANCE 499.795

LC_ 317.92 VL 26.713 GAL 2.29 AZL 94.14 HCA 229.90 SMA 127.97 KCC .1_9 INC 4.1355 Vl 29.3_5

LOP 187.75 VP 37.751 GAP 6.05 ATP 87.33 TAL I70.07 TAP 39.98 RCA 103._0 APO 152.]5 v2 35.153

GP 29.98 ZAL 6_.05 ZAP 137.73 ETS 36.21 7AE 125.91ETE 157.72 7AC 127.11ETC 253.92 CLP-14_.6H

CLA -54.19 RAL 246.60 RAO 6567.5 VEL II.600 PTH 2.03 VHP 5,1II CPA 15,44 RAP 22H.]5 ECC 1.216_

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1593.56 39.43 33.52 120.19 I_0.75 _ 29 6 993.6 44.36 _5.46
5289.07 39.44 243.8_ 120.L_ 130.74 18 26 17 4689.1 44.37 235.76

1593.56 39.43 33.52 120.19 110.75 8 29 6 993.6 44.36 25.46

5289.07 39.44 243.83 120.20 130.74 18 26 17 4689.1 44.37 235.76

!-593.56 39.43 33.52 120,19 110.75 8 29 6 993.6 44.36 25.46

5289.07 39.44 243.83 IZ0.LP0 110.74 18 26 17 4689.I 44.37 235.76
DIFFERENTIAL CORRECTIONS

TOE-I.BTA9 TRA 1.0679 TC3-4.]072 8AU .7675

ROE .5842 RRA -.3247 RE3 .6649 FAU .06388
FCE-I.SJ75 FRA 1.5451 FC3-4.1984 6SP I6953

BGE 1.9638 _RA I.II61 8C3 4.3582 FSP -1712

LAUNCH OAT[ AUG 11 1970

HI0-COUR.S[ EXECUTION ACCURAC_ C'_IT CETKRHINATIC_ ACCURACY

.T_T 5180.2 SC,R I_50.i ,T_3 510.4 ST 3084,7 SR 959.1 SS 1382.6

RRT -.9395 _ -.9666 RTF .9813 CRT -.9999 CRS .9910 CST -.9970

5355.9 R_3 .0716 RI_ -.9827 LSA 3510.1HSA 161.8 $$A I4.0

5_I 5343.0 S62 371.4 THA 165.79 ELI 3230.4 EL2 15.3 ALF 162.73

FLI(,_T TIN[ 180.00

0ISTANCE 505.816

2.55 ATL 93.86 HCA 233.12 5_4A

H_LIOCENTRIC CONIC

RL 151.62 LAL .DO LQ. 317.92 VL 26.687 GAL

RP 107.84 LAP 3°09 LOP 1_0,98 VP 37,722 GAP 6,43 A2'P 87,68 TAL 169,10 TAP

RC 120,271 GL -29,67 GP 27,86 7AL 65,96 TAP 140,37 ETS 36,50 7AE 125,83 ETE
PLANETOC.ENTR|C CONIC

C3 13.154 VHL 3.627 0LA -52.13 RAL 249.80 RAO 6567.5 VEL 11.599 PTH _.03 VHP
LNCH ATNTH LNCH TIME L-J TIM[ |NJ LAT

44.21 _ 22 51 1576.58 _.21

135.79 17 3 21 3305.4] 38.22

4A.21 8 22 51 1576.58 _1.21

135.79 17 3 21 5305.41 38.22

44.21 8 22 51 1376.58 ]8.21

135.79 17 3 21 3105.4! 38.22
DIFFERENTIAL CORRECTIONS

TOE-I.7499 TRA 1.2416 TC3-4.4409 BAU ,7875

ROE .5142 RRA -.3269 RC3 .5784 FAU .06062

F0[-1.5403 FRA 1.6456 FC3-3.9898 9SP 17233

• 3E 1.8239 BRA 1.2839 BC3 4.4784 FSP -I650

ARRIVAL CATE FE_ 7 1971

I27.80 ECC .19140 INC 3.8611 Vl 29.385

42.22 RCA 103.34 APO 152.27 V2 35.141

159.80 7AC I25.]0 ETC 254.46 CLP-150.59

5.217 DPA 13.06 RAP _28.47 ECC 1.2165

INJ LONG INJ RT A._C INJ A_t4TH INJ TIME PO CST TIM INJ _ LAT INJ _ LONG

30.36 l_2.Ofl 128.63 8 49 8 976.6 4_.90 22.24

244.31 122.06 128.62 18 3| 47 4705.4 42.9I 236.19

]0._6 122.05 128.63 8 49 8 976.6 42.90 _2.24

244.31 1_.06 1_8.62 18 31 47 4705.4 42.91 _36.19

30.36 122.03 128.63 8 49 8 976.6 42.90 2_.24
244.31 1L_.06 128.62 18 31 47 4705.4 42.91 236.19

MIO-CCURSE [XECUTICN ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5312.9 SGR 1242.5 SG3 490.5 ST 2927.5 SR 850.8 SS 1738.0

RRT -.9521RRF -.9575 RTF .9B07 CRT -.9993 CR5 .9837 CST -.9892
SC_ 5456.3 1_3 .0626 RI3 -.9818 LSA 3285.8 NSA I73.5 5SA 14.6

SC,I 5443.7 S_2 370.7 THA 167.39 EL1 3048.5 EL? 30.4 ALF I63.80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE AUG II 1970 FLIGHT TIME 1H?.{)!} ARRIV)_L CATE FEE 9 1971

HELICWC_NTRIC CONIC

RL 151.62 LAL .00
RP 107.87 LAP 3.00

RC 122.531 GL -27.40

PLANE TOCENTRIC CONIC

C3 13.272 VHL 3.643

LNCH ATMTH LNCH TIME

46.77 H 42 4H

133.23 17 7 22

46.77 8 42 4_

133.23 17 7 22

46.77 8 42 48

133.23 17 7 22

CIFFERENTIAL CCRRECTIONS

TCE-I.6265 TRA 1.A204 TC3-4_5234 BAU .(,W.175

ROE .4611 RRA -.3?78 RC3 .4998 FAU .05723

FCE-I.2929 FRA 1.7281 FC3-3.7332 BS@ 17551

_CE 1.69(16 ERA 1.4578 BC3 4.5509 FSP -1587

CISTANCE 511._i?

LCL 317.92 VL 26.661 GAL 2.83 ATL 93.61 HCA 236.34 SMA 127.63 ECC .19410 INC 3.6092 Vl 29.385

L,_° 194.21 VP 37.69? GAP 6.H1 AZP _8.00 TAL 168.10 TAP 44.44 RCA 102.d6 APO 157.40 V? 35.130

GP 25.98 2AL 63.86 ZAP 147.87 ETS 36.80 ZAE 125.67 ETE 161.67 ZAC 123.72 ETC 254.95 6LP-152.40

CLA -50.11 RAL 252.80 RAG 6567.5 VEL 11.604 PTH 2.03 VHP 5.34? CPA 10.85 RAP ?28.99 ECC 1.7184

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

1560.10 56.87 27.34 123,96 126.70 9 8 4H 960.1 41.35 19.21

5375..76 36.88 245.13 I73.97 I76.69 18 36 8 4725.8 41.36 237.00

1560.10 36.87 27.34 123.96 I76.70 9 8 48 960.1 41.35 19.21

5325.76 36.88 245.13 I73.97 I76.69 18 36 8 47?5.8 41.36 237.00

1560.10 36.87 27.34 I73.96 126.70 9 8 48 960.1 41.35 19.21

5326.76 36.88 245.13 I73.97 I76.69 18 56 8 4725.8 41.36 237.00

MIC-C,.._._E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

`%T 5434.9 5(.R 1142.2 5G3 469.2 ST 2765.0 SR 764.4 SS 1107.4

RRT -.9432 _ -.9466 RTF .980! CRT -.9975 CRS .9717 CST -.9854

5GB 5553.6 R23 .0536 RI3 -.9809 LSA 3069.3 MSA 187.4 SSA 15.1

`%1 5541.1 $62 372.2 THA 168.74 ELl 2868.3 EL2 51.7 ALF 164.58

LAUNCH GATE AUG 11 1970 FLIGHT TIME 184.00 ARRIVAL GATE FE_ 11 1971

HELIC_ENTRIC CONIC

RL 151.62 LAL .0(]

RP 107.91 LAP 2.91

RC 124.786 GL -25.21

PLA_TOCENTRIC CONIC

C3 13.519 VHL 3.677
LNCH AZMTH LNCH TIME L-[ TIME INJ LAT

49.31 9 2 29 15A3._2 35.46

150.69 17 10 13 5350.07 35.47

49.31 9 ? 29 1543.87 35.46

1}0.69 17 lO 13 5350.07 35.47

49.31 9 2 29 1543.87 35.46

1}0.69 17 IO 13 5350.07 35.47

OIFFE(__.NTIAL CORRECTIONS

TOE-I.5037 TRA 1.6066 TC3-4.5517 BAU .8263

R0E .A211 RRA -.3283 RC3 .429(] FAU .0fl573

FOE-1.07?6 FRA 1.7973 FC3-3.4409 B._° 17867

OOE 1.5615 8RA 1.6398 BE3 4.5718 FSP -1527

CISTANCE 517.780

LCL 317.97 VL 26.634 GAL 3.12 AZL 93,}8 PiCA 239.56 SMA 127.45 ECC .19699 INC 3.3756 Vl 29.385

LOP 197.44 VP 37.66? GAP 7.19 AZP 88.79 TAL 167.08 TAP 46.63 RCA 1(37.35 APO 152.56 V? 35.118

GP 24.29 7AL {1.77 TAP 145.10 ETS 37.13 7AE 125.K5 ETE 163.?_ 7AC I??.34 ETC 255.39 CLP-154.12

OLA -48.12 RAL 255.63 RAG 6567.5 VEL 11.615 PTH 2.04 VHP 5.48? CPA H.79 RAP 279._0 ECC 1.2225
INJ LONG INJ RT ASC INJ AI_WTH TNJ TIME _, CST TIM INJ 2 LAT INJ ? LONG

24.45 I75.94 I74.97 9 28 13 943.B 39.75 16.34

246.?9 125.95 124.95 18 39 23 4750.1 39.76 238.18

24.45 125.94 174.97 9 ?8 13 943.8 39.75 16.34

246.29 125.95 124.95 18 39 ?3 4750.1 39.76 738.18

?4.45 1_5.94 124.97 9 2_ 13 943.8 39.75 16.34

246.29 125.95 I74.95 18 39 73 4750.1 39.76 738.18

MIB-COI_Q._E EXECUTION ACCURACv ,_'_e!T CETERMTN4 TION ACCURACY

SGT 5546.1S(,R 1057.1 $G3 447.3 ST ?C01.? SR 695.3 SS 991.8

RRT -.9326 R_ -.9339 RTF .9794 CRT -.9936 CRS .9526 CST -.9805

SGB 5646.0 R?3 .0450 RI3 -.9801 LSA 2862.1MSA 203.9 SSA 15.5

5(,1 5633.5 SG? 375.6 THA 169._7 ELI 7691.5 EL? 76.0 ALF 165.11

LAUNCH GATE AUG II 197Q

HELIOCENTRIC CONIC

RL 151.62 LAL .00

RP 107,95 LAP 2.81

RE 127,036 GL -73.10

PLANE TOCENTRIC CONIC

C3 13._93 VHL 3.777

LNCH ATMTH LNCH TIME

51.85 9 22 ?

128.15 17 II 54

51.85 9 22 ?

128.15 17 11 54

51.85 9 22 ?

128.15 17 11 5A

LC,L 317.92 VL 76.6_6 GAL

LOP 2_.66 VP 37.631 GAP 7.58

CP 27.78 7AL 59.68 TAP 147.72

FLIGHT TIME 186.00 ARRIVAL GATE FEB 13 1971

CISTANCE 573.771

3.43 AZL 93.16 HCA 242.77 SMA I77.27 ECC .20010 INC 3.1570 Vl 29.385

ATP 88.55 TAL 166.03 TAP 48.80 RCA I01._I APO 157.74 V2 35.105

ETS 37.52 7AE I75.?0 ETE 164.5_ 7aC 121.14 ETC 755.81 CLP-155.76

CLA -46.19 RAL ?58.29 RAC 6567.5

L-I TIME INJ LAT INJ LONG

1527.41 33.99 71.66

537_.41 34.00 ?47.79
1577.41 33.99 21.66

5378.41 34.00 247.79

1577.41 33.99 71.66

5378.41 34..r}o ?47.79

VEL II.631 PTH ?.04 VHP 5.638 CPA 6._9 RAP 230.57 ECC 1.2286

INJ RT :$C INJ AZMTH INJ TIME F_._CST TIM INJ ? LAT INJ 2 LONG

I27.98 123.40 9 47 30 927.4 38.10 13.59
127.99 123.39 18 41 3_ 4778.4 38.11 239.7?

I77.98 I73.40 9 47 _0 927.4 38.10 13.59

127,99 123.39 18 41 37 4778.4 38.11 239.72
I77.98 123.40 9 47 3(1 9?7.4 38.10 13.59

I77.99 173.39 18 41 3? 4778.4 38.11 239.72

CIFFERENTIAL CORRECTIONS MIO-COUR._E EXECUTION ACCURACY ORBIT GETERMINATION ACCURACY

TGE-I.3814 TRA 1.8008 TC3-4.5299 OAU .8441 S_T 5648.3 SGR 985.5 SG3 425.5 ST 7441.0 SR 640.3 SS _92.3

ROE .3913 RRA -,379] RC3 .3665 FAU .05023 RRT -.9705 RRF -.9196 RTF .9788 CRT -.9861 CRS .9739 CST -.9743

FOE -.8781 FRA 1.8560 FC3-3.130? BSP 18169 S/,,B 5733.6 R'Z5 .0371 RI3 -.9793 LSA 2667.3 MSA 273.1 SSA 15.7

ODE 1.4358 ERA 1.8307 OC3 4.5447 FSP -1456 SAT,I 5721.0 `%2 380.1 THA 170.83 ELI 7521.5 EL? I03.0 ALF 165.47

LAUNCH 0ATE ALK, II 1970 FLIGHT TIME 188.00 ARRIVAL GATE FEB 15 1971

HELIOEENTRIC CONIC CISTANCE 529.633

RL 151 .62 LAL .Of) LOL 317.9? VL 26.578 GAL 3.76 AZL 92.9514C_ 245.99 SMA 127.09 ECC .20344 INC ?.9509 Vl ?9.385

RP 107.99 LAP 2.70 LOP ?O3.88 VP 37.599 GAP 7.97 AZP 88.80 TAL 164.96 TAP 50.94 RCA 101.?4 APO 152.95 V? 35.093

RC 129.778 GL -21.09 OP 71.43 7AL 57.61 7AP 149.20 ETS 37.97 7AE I74.93 ETE 165.78 7AC I?0.I0 ETC 756.21 CLP-157.33

VEL 11.652 PTH 2,05 VHP

INJ LONG INJ RT AS(: INJ ATMTH INJ TIME

1R.95 130.09 121.9_ 10 6 44

249.64 130.10 121.97 18 42 36

18.95 13(3.09 121.98 I0 6 44

?49.64 130.10 121.97 18 42 36

18.95 130.09 121.98 I0 6 44

?49.64 130.10 121.97 18 4? 36

MIO-COURE EXECUTION ACCURACY
SGT 5741.4 `%R 924.9 SG3 404.1

RRT -.9070 RRF" -.9040 RTF .9781

SGB 5815.5 R'23 .0304 RI3 -.9785
,%1 5807.7 ,%? 385.3 THA 171.65

5.806 CPA 5.11 RAP 231.59 ECC 1.2369

PC' CST TIM INJ ? LAT INJ 2 LONG

910.6 36.44 10.93

4810.8 36.45 741.61

910.6 36.44 10.93

4810.8 36.45 741.61

910.6 36.44 10.93

4810.8 36.45 241.61

ORBIT GETERMINATION ACCURACY

ST 2288.8 SR 596.? SS 808.8

CRT -.9734 CRS .883? CST -.9668

LSa 2487.5 MSA ?44.9 5SA 15.8

ELI 2361.5 EL? 137.4 ALF 165.73

PLANETOCENTRIC CONIC

C3 14.394 VHL 3.794 CLA -44.31RAL 2_.L°,O RAG 6567.6

LNCH AZMTH LN_H TIME L-I TIME INJ LAT

54.37 9 41 34 1510.61 37.4fl

125.63 17 I? 25 5410.83 3?.49

54.37 9 41 ]4 151_.61 32.48

125.63 17 12 25 5410.83 32.49

54.37 9 41 34 1510.61 32.48

125.63 17 I? 25 5410.83 3?,49

OIFFERENTIAL C.CffRECTIONS

TOE-I,2596 TRA 2.0039 TC3-4.4615 BAU ._607

ROE .3696 RRA -.3310 RC3 .3117 FAU .04674

FOE -.7066 FRA 1.9061 FC3-2.8113 05@ 18456

BOE 1.3127 BRA 2.0310 OC3 4.4724 FSP -1390
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 1970_

LAUNCH GATE AUG II 1920 FLIGHT TIME 190.00 ARRIVAL CATE FEB 17 1971

HELICWCENTRIC CC_NIC CISTANCE 535.512

RL 151.62 LAL ,OO LCt 317.92 VL 26.549 GAL 4.11 AFL 92.76 HCA ?49,?0 SMA IZ6,91 ECC .20703 INC 2.7550 Vl 29.3H5

RP 10H.03 LAP 2.5@ LOP 207.10 VP 37.567 GAP 8.37 AZP 89.02 TAL 163.87 TAP 53.06 RCA 100.63 APO 153.18 VZ 35.08!]

_( 131.513 GL -19,17 GP 20.ZI TAL 55.59 ZAP 151.05 ETS 38.50 ZAE I24.64 ETE 166.63 ZAC I19,20 ETC 256.60 CLP-158.SZ

PLANE TOEENTRIC CL%NIC

C3 15.025 VHL 3.876 CLA -42.49 RAL 26].I7 RAD 6_67.6 VEL 11.679 PTH 2.05 VHP 5.938 CPA 3.44 RAP ?32.73 ECC 1.2473

LNCH ATMTH LNCH TIME L-I TIME INJ LAI INJ LONG JNJ RT AS( INJ AZNTH INJ TIME PQ CST TIM INJ ? LAT INJ ? LONG

56.90 IO 1 7 149].14 30.95 16.Z9 13Z.26 120.70 |0 26 0 893.1 34.76 8.33

123.10 17 11 47 5447.A1 30.96 151.81 112.17 IZ0.69 18 42 35 4847.4 34.77 243.86

56.90 10 1 7 1493.14 ]0.95 16.Z9 13Z.Z6 120.70 |0 Z6 0 893.1 34.76 8.33

123.10 17 11 47 5447.4I 30.96 251.82 |]_.17 ILIA0.69 18 41 35 4847.4 34.77 243.66

56.90 10 I ? 1493.14 _.95 16.29 132.Z6 IZ0.70 I0 26 0 893.! 34.76 8.33

173.10 17 11 47 5A47.41 _].96 251.82 I}Z.Z7 IZ0.69 18 42 35 4847.4 34.77 243.86

01FFERENTIAL CCR_ECTIONS MI0-COURE EXECUTION ACCURACY L-_IT 0£TERMINATION ACCURACY

TCE-I.15IO TRA 2.?079 TC3-4.3877 _AU .HS]l _T §BZT.@ _ 873.8 SG} }32.8 ST ZI58.6 SR 564.0 SS 744 .?

RCE .}570 RRA -.3312 RE3 .2718 FAU .04403 RRT -.8927 Rf_ -.8872 RTF .9781 CRT -.9546 CR$ .8346 CST -.9605

FOE -.570_ FRA 1.9358 FC3-Z.5371 851:' 19050 5(,8 fiB9?.9 R_3 .022§ RI3 -.9783 LSA 2336.9 MSA 265.1 SSA 15.7

8OE ! .20fl! BRA Z.Z277 8C3 4.3961 FSP -1354 5(,1 58_0.O _Z }90.} THA | 72.3A ELI Z225.1 EL? 16].1 ALF 165.97

LAUNCH DATE AUG 11 1970 FLIGHT Till[ |9_.00 ARRIVAL GATE FEG 19 1971

HELIOCENTRIC CEl_llC

RL 15|.62 LAL .00

RP 108.07 LAP 2.45

RE 133.740 GL -17.34

PLANETOIEENTRIC CONIC

C3 J5.793 VHL 3.974
LNCH AZMTH LNCH TIME

59.4E 10 _0 54

120.58 17 9 56

59.42 10 _ 5A

IL_. 58 17 9 56

59.4_ 10 _0 54

110.58 17 9 56

01STANCE 541.360

LOt. ]17.97 VL 76.5L_] GAL 4.48 AZL 9_.57 H(;A 25_.41 5_4A 126.77 ECC .21087 INC 2.5674 Vl _9.385

LOP _10.31 VP 37.535 GAP 8.78 _7P B�.Z_ TAL 162.76 TAP 55.16 RCA 100.00 AFt3 153.44 V2 35.067

GP 19.12 ZAL _].60 Z_P l§Z.7B ETS ]9.I4 ZAE IE4.36 ETE 167.74 ZAC 118.41 ETC 256.98 CLP-160.?6

_LA -40.72 RAL 265.42 RAG 6567.6 VEL II,71_ PTH Z.06 VHP 6,18! CPA 1.89 RAP 233.99 ECC 1.2599

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ A,_WTH INJ TIME F_ CST TIM INJ Z LAT INJ ? LONG

1474.57 _9.41 13.64 134.*JO 119._5 I0 45 _9 874.6 33,10 5.75
_488.4_ _9.42 _54.3_ 134.51 119.§3 18 41 _4 4888,4 33.11 _46.A5

147A.57 _9.41 13.6A 13A.50 II9.55 10 45 _9 874.6 33.10 5.75

5488.4_ ?9.A_ 254.35 1}4,51 119.53 18 41 _4 4898.4 33.11 _A6.45

1474.57 Z9.41 13.6A 134.50 I19.55 10 45 29 874.6 33.10 5.75

3488.4_ _9.4_ _54.35 I34.5| 119.53 18 41 _4 4888.4 33.1I _46.45

ORBIT 0£TERM/NATION ACCURACY

ST 20_5.4 SR 533.0 SS 688.8

CRT -.9248 CRS .76_! CST -.9507

LSA 2185.0 MSA 293.4 SSA 15.7

ELI _085.0 EL_ 197.0 ALF 166._0

OIFFERIENTIAL CORMECTIONS

TOE-I.OI95 TRA ?.4351 TC3-4.7171BAU .8917

ROE .3448 RRA -.3367 RC3 ._59 FAU .040_

FOE -.4Z70 FRA 1.9835 FC3-E.L>037 6,_ :_ 19066

60E 1.0762 8RA Z.4§83 8C3 4.?_31FSP -1Z68

MI0-COURSAE EXECUTION ACCURACY

,_T 5903.9 SGR 830.5 ,%3 363.3

RRT -.8770 RRF -.8698 RTF .9770

SG8 5962.0 R23 .0189 R13 -.9771

SGI 5948.8 SGE 396.0 THA 17_.94

LAUNCH CATE AUG 11 1970 FLIGHT TIME 194.00 ARRIVAL GATE FEB 21 1971

HELIOfENTRIC CONIC CISTANCE 547.172

RL 151.67 LAL .[]0 LL_L 317.92 VL 76.491 GAL 4.86 AZL 92.39 HCA 755.61 SMA 126.53 ECC .21500 INC

RP 108.11 LAP ?.31 LC# ?13.53 vP 37.507 GAP 9.20 AIP _9.41 TAL 161,63 TAP 57.25 RCA 99.33 APO

RC 135.957 GL -15._I CP 18.14 7AL 51.66 ZAP 154.4! ETS 39.89 ZAE 124.07 ETE 168.54 ZAC I17.73 ETC

PLANE TC(ENTRIC CC_IC

C3 16.706 VHL 4.0_? CLA -39.{]3 RAL 267.54 RAG 6567.7 VEL 11.751 PTH Z.07 VHP 6.387 CPA .43 RAP

LNCH AZMTH LNCH lIME L-I TIME INJ LAT INJ LCING

61.94 I0 41 l 1454.46 77._8 10.98

118.06 17 6 45 5534.16 27.89 257.?4

61.94 10 41 I 1454.46 27.88 10.98

118.06 17 6 45 5534.16 77.89 ?57.24

61.94 IO 41 I 1454.46 27.88 10.98

118.06 17 6 45 5534.I6 ?7.89 257,24

CIFFERENTIAL CORRECTIONS

TOE -.8950 TRA 2.6707 TC3-4.0367 _AU .-,,_3._26

ROE .3384 RRA -.3420 RE3 .I_.X]4 FAU .03687

FOE -.3084 FRA 2.0193 FC_-I.9107 _SP 19237

80E .9568 8RA _.6925 8C3 4.0A12 FSP -I_]

?.3864 Vl 29.385

153.73 V2 35.054

?57.37 CLP-161.64

INJ RT ASC

36.79

36.80

36.79

36.80

36.79

36.80

INJ ATMTH

18.50

18.49

18.50

18.49

18.50

18.49

MIC-COUR,_E EXECUTION ACCURACY

SGT 5973.9 S_3R 793.7 563 344.6

RRT -.86111 RRF -.P1519 RTF .9762

$68 60?6.4 R'Z3 .0150 RI3 -.9763

,561 6(113.0 $62 401.1 TH_ 173.44

235.35 ECC 1.2749

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

II 5 16 854.5 31.45 3.15

18 38 59 4934.? 31.46 249.42

11 5 16 854.5 31.45 3.15

18 38 59 4934.? 31.46 ?49.42

lI 5 16 854.5 31.45 3.15

18 38 59 4934.? 31.46 249.4?

ORBIT CETERMINATION ACCURACY

ST 1916.8 SR 509.? SS 649.?

CRT -.8844 CRS .6805 CST -.9434

LSA 206Z.I MSA 320.0 SSA I5.6

ELl 1969.7 EL2 231.2 ALF 166.59

LAUNCH OATE AUG lI 1970 FLIGHT TIME 196._3 ARRIVAL GATE FEB 23 1971

HELI(XENTRIC CONIC

RL 151.62 LAL .00

RP 108.15 LAP ?.17

RC 138.166 GL -13.95

PLANE TCK_ENTRIC CC_IIC

C3 17.777 VHL 4.?16

LNCH A_MTH LN_H TIM[

64.49 11 I 38

115.51 17 _ 10

64.49 11 I 38

115.51 17 2 10

64.A9 II 1 38

115.51 17 2 I0

CISTAN_E 552.945

LOL 317.92 VL 76.461 GAL 5.28 AZL 92.21 M_CA 258.8? _A 126.34 ECC .21943 INC 2,2108 Vl 29.385

LOP 216.73 VP 37.468 GAP 9.63 AlP 89.57 TAL 1_].50 TAP 59.32 RCA 98.67 APO 154.06 V? 35.041

6P I7.257AL 49.78 7AP 155.94 ET5 40.77 7AE I73.79 ETE I69.23 7AC 117.14 ETC 257.76 CLP-167.97

CLA -37.39 RAL 269.55 RAG 6567.7 VEL 11.797 PTH ?.09 VHP 6.606 CPA -.94 RAP 236.80

L-I TIME INJ LAT INJ LONG INJ, RT AS4C INJ A?MTH INJ TIME PO CST TIM INJ 2 LAT

1432.36 ?6.36 8.Z4 139.14 17.54 II ?5 _.3 832.4 29.82

5584.96 26.37 ?C-_.52 139.14 17.53 18 35 15 4985.0 29.83

1432.36 26.36 8.Z4 139.14 17.54 11 ?5 30 83?.4 29.82

5584.96 26.37 ?60.52 139.14 17.53 18 35 15 4985.0 29.83
1432.36 ?6.36 8.24 139.14 17.54 11 Z5 30 832.4 29.82

5584.96 26.37 260.52 139.14 17.53 18 35 19 4985.0 ?_.83

CIFFERENTIAL CORRECTIONS

TOE -.7723 TRA 2.9149 TC3-3.8390 8AU .9132

ROE .3356 RRA -.3480 RC3 .161_ FAU .03378

FOE -.2064 FRA 2.0491 FC3-1.6449 8SP 19443

80E .84Z0 8RA 2.9356 Be3 3.8424 FSP -I140

MID-COUrSE EXECUTION ACCURACY

S&T 6036.5 SOR 762.0 SO3 326.6

RRT -.8448 RRF -.834I RTF .9756

,5(;9 6084.4 R_3 .0116 RI3 -.9757

SG! 6070.9 SG? 405.4 THA 173.89

ECC 1.2926

INJ 2 LONG

.49

252.76

.49

252.76

.49

252.76

ORBIT OETERIWINATION ACCURACY

ST 1829.8 SR 489.8 SS 6ZI.6

CRT -.83_5 CRS .59_I CST -.9390

LSA 1963.4 MSA 34_.0 $SA 1_.4

ELI 1879.6 EL2 264.7 ALF 167.18
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES (VOL. 5, 1970

LAUNCH GATE AUG 11 1970 FLIGHT T1ME 198.00 ARRIVAL _ATE FEB 25 1971

HELIOCENTRIC CONIC

RL 151.62 LAL .00 LOt. 317.92 VL

RP 108.19 LAP 2.02 LOP Z19.94 VP

RC 140,364 GL -12.39 GP 16.45 7AL
PL4NETOCENTRIC CONIC

C3 19.018 VHL 4.361

LNCH AZMTM LNCH TIME

67.07 11 22 57

112.93 16 56 0

67.07 II 22 57

112.93 16 56 O

67.07 11 22 57

112.93 16 56 0

OIFFERENTIAL CORRECTIONS

TOE -.6725 TRA 3.1472 TC3-3.6737 BAU .9348

ROE .33B9 RRA -.3flL_3 RC3 .1441 FAU .03176

FOE -.1366 FRA 2.0583 FC3-1.44§7 OSP 20207

BOE .7fl31 BRA 3.1668 BC3 3.6766 FSP -1123

CIST4NCE 558.673

26.431 GAL 5.71 AZL 92.04 HCA 262.02 SMA 126.15 ECC .22420 INC 2.0391 Vl 29.385

37.435 GAP 10.08 AZP 89.72 TAL 159.35 TAP 61.}7 RCA 97.87 APO 154.43 v2 35.028

47.96 7AP lfi7.}B ET5 41.80 ZAE 123.52 ETE 169.85 ZAC 116.63 ETC 258.16 CLP-164.26

CLA -35.83 RAL 271.45 RAO 6567.8 VEL 11.849 PTH 2.10 VHP 6.838 OP4 -2.22 RAP 238.34 ECC 1.3130

L-I TIME INJ LAT INJ LON_ INJ RT AS4Z INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1407.55 24.85 5.39 141.57 116.68 11 46 25 807.5 28.22 357.70

5641.41 24.87 264.22 141.53 116.67 18 30 1 5041.4 28.24 256.52

1407.55 24.85 5.39 141._Z 116.68 11 46 25 807.5 28.22 357.70

5641.41 24.87 264.22 141.5} 116.67 18 30 1 5041.4 28.24 256.52

1407.55 24.85 5.39 141.52 116.68 11 46 25 807.5 28.22 357.70

5641.41 24.87 264.22 141,5] 1L6.67 18 30 1 5041.4 28.24 256.52
MIO-C(XRSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 6087.4 _ 734.4_J..J3 308.5 ST 1769.4 SR 477.0 S$ 601.0

RRT -.8287 RRF -.816( RTF .9759 CRT -.7767 CRS .5177 CST -.9406

566 6131.6 R23 .0072 R13 -.9759 LSA 1894.1 MSA 362.8 SSA 15.1

SOl 6117.9 $62 409.0 THA 174.27 ELI 1808,9 EL2 293.9 ALF 167.85

L4UNCH 04TE AUG 11 1970 FLIGHT TIME 200.00 ARRIVAL GATE FEB 27 1971

MELIOCENTRIC CONIC

RL 151.62 L4L .00

RP 108.23 LAP 1.86

RC 142.552 GL -10.92

PLANETOCENTRIC CC_IC

C3 _rI.451 VHL 4.522
LNCH AZMTH LNCH TIME

69.72 11 45 21

110.28 16 47 58

69.72 11 45 21

110.28 16 47 58

69.72 11 45 21

110.28 16 47 58

OIFFERENTIAL CORRECTIONS

TOE -.5261 TRA 3.4_17 TC3-3.3993 OAU .9300

ROE .3379 RRA -.3631 RC3 .1165 FAU .02806

FOE -.0}98 FRA 2.1009 FC3-1.1879 6SP 19841

OGE .6252 6RA 3.4579 6C3 3.4013 FSP -1029

265.22 SMA

158.20 TAP

123.25 ETE

125.96 ECC .22933 INC 1.8702 VJ 29.385

63.42 RCA 97.07 APO 154.85 V2 35.014

170.38 /AC 116.18 ETC 258.57 CLP-165.50

CISTANCE 564.36{)

LOL 317.92 VL 26.401 GAL 6,18 AZL 91.87 HCA

LOP 223.14 VP 37.401 GAP 10.54 AZP 89.84 TAL

GP 15.73 7AL 46.21 ;rAP 158.74 ETS 43.00 ZAE

DLA -34.33 R4L 273.25 RAG 6567.8 VEL 11.909 PTH 2.|2 VHP 7.084 0P4 -3.43 RAP 239.96 ECC 1.3}66

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2_4TH INJ TIME PO CST TIM INJ 2 LA_ INJ 2 LONG
1378.92 23.38 2.33 143.96 I15.89 12 8 20 778.9 26.66 354.70

5704.52 23.39 268.41 143.97 115.88 18 23 2 5104.5 26.67 260.77

1378.92 23.3_ 2.33 143.96 115.89 12 8 20 778.9 26.66 354.70

5"t04_52 23.39 268.41 143.97 115.88 18 23 2 5104.5 26.67 260.77

1378.92 23.38 2.33 143.96 115.89 12 8 20 778.9 26.66 354.70

5704.52 23.39 268.41 143.97 115.88 18 23 2 5104.5 26.67 260.77

MI0-COURSE [XECUTIO4 ACCURACY ORBIT CETERHZNATIC'¢J ACCURACY

SOT 6142.6 _R 710.4 563 293.6 ST 1719.8 SR 459.6 55 593.0

RRT -.8131 RRF -.7997 RTF .9746 CRT -.6960 CRS .4116 CST -.9405

S6B 6183.5 R23 .0062 R13 -.9747 LSA 1836.1 MSA 386.3 SSA 15.0

561 6169.8 562 411.7 THA 174.60 ELI 1750.4 EL2 324.2 ALF 169.08

LAUNCH GATE AUG II 1970 FLIGMT TIME 202.00 ARRIVAL CATE MAR 1 1971

HELIC(ENTRIC C¢_IC

RL 151.62 LAL .(]0 LCL )17.97 VL

RP 108.27 LAP 1.70 LC# 226.34 VP

RC 144.730 GL -9.53 CP 15.(]7 ZAL

PLANE T,XENTRIC CC_IC

C} 22.095 VHL 4.701

LNCH ATMTH LNCH TIME

72.50 12 9 17

107.50 16 37 36

72.50 12 9 17

107.50 16 37 36

II0.00 15 42 24

II0.00 18 3 40
CIFFERENTIAL CORRECTIONS

TCE -.4016 TRA 3.7198 TC3-3.1666 _AU .9}58

ROE .3419 RRA -.3722 RC5 .O993 FAU .02542

FOE .0285 ERA 2.1242 FC3 -.9959 _SP 2.c_}24
8OE .5275 6RA 3.7384 6C3 3116_1FSP -979

CIST4NCE 569.995

26.371 6AL 6.67 ATL 91.70 HCA 268.42 SMA 125.77 ECC .23485 IN( 1.7rD30 Vl 29.385

37.367 GAP 11.01 ATP _9.95 TAL 1_7l_4 TAP 65.46 RCA 96.23 APO 15_.31 v2 3_.0(}1

44.53 7AP 160.02 ETS 44.39 7AE 122.99 ETE 1763.86 7AC 115.79 ETC 258,98 CLP-166.72

CLA -32.90 RAL 274.95 RAG 6567.9 VEL 11.978 PTH 2.13 VHP 7,345 CPA -4.56 RAP 241.64 ECC 1.3636

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC, CST TIM INJ 2 LAT INJ 2 LL'h'qG

1344.93 21.94 )58.95 146.44 115.16 12 )I 42 744.9 25.14 351.37

5775.71 21.95 273.19 146,44 115.15 IH 13 b2 5175.7 25.15 265.60

1344.93 21.94 358.95 146.44 1]5.16 12 3] 42 744.9 25.14 351.37

5775.71 21.95 273.19 146.44 115.15 IH 1) _2 5175.7 25.I5 265.60

657.6_ 15.64 304.87 142.91 120.79 15 55 27 57.6 19.61 297.99

5511.03 28.54 ?55.72 149.45 109.66 19 )5 51 4911.63 )0.95 247.35

MIC-COURSE EXECUTION ACCURACY ,]RCIT CETERMINATION ACCURACY

S6T 6186.0 56R 688.7 563 278.5 ST 1694.H 5R 447.2 55 587,8

RRT -.7980 RRf -.783_ RTF .9745 CRT -.6161 CRS .3273 CST -,9456

SOB 6224.2 R2} .['W342 R]) -.9745 LSA )H(34.8 MSA 400.5 SSA 14.7

561 6210.4 SG2 413.4 THA 174._3 ELI 1718.23 EL? 347.5 ALF 170.57

LAUNCH DATE AUG II 1970 FLIGHT TIME L_4.6_ ARRIVAL GATE MAR 3 1971

HELIOCENTRIC CONIC

RL 151.62 LAL .00 LOL 317.92 VL

RP 108.}1 LAP 1.54 LOP 229.54 VP

RC 146.899 GL -8.23 GP 14.47 ZAL

PLANETOCENTRIC CONIC

C3 23.977 VHL 4.897

LNCH AZMTH LNCH TIME

75.49 12 35

104.51 16 24 6

75.49 12 35 }8

104.51 16 24 6

II0.00 15 18 21

110.00 18 40 32

OIFFERENTIAL CORRECTIONS

TOE -.2763 TRA 4.0145 TC3-2.g_W35 8AU .9398

ROE .3474 RR4 -.3822 RC3 .0847 FAU .02290

FOE_ .0885 FR4 2.1466 FC3 -.8268 8S8 L:_210

8OE .4438 6RA 4.0326 6C3 2.9317 FSP -931

CISTANCE 575.574

26.340 GAL 7.19 AZL 91.54 H(A 271.61 ,SMA 125.58 ECC .24080 INC 1.5364 Vl 29.385

37.334 GAP 11.51 ATP 9_.04 TAL 155.88 TAP 67.49 RCA 95,34 AF_ 155.82 v2 34.988

42.92 tAP 161.23 ETS 45.99 ZAE 122.74 ETE 171.27 ZAC 115.45 ETC 259.41 CLP-167.91

CLA -31.54 RAL 276.56 RA0 6568.0 VEL 12.056 PTM 2.15 VHP 7.621 CPA -5.62 RAP 243.3_ ECC ] .3946

L-I TIME INJ L_T INJ LONG INJ RT AS([ INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
I_,,2.76 _c'0,.53 355.04 !48.95 !!4.49 !2 57 _ 702._ 23.66 347.5]

5857.69 2_.54 278.74 148.96 114.48 18 1 43 5257.7 23.67 271.21

1_'12.76 L_.53 355.04 148.95 114.49 12 57 20 702.8 23.66 347.51

5857.69 2'0.54 278,74 148.96 114.48 18 I 43 5257.7 23.67 271.21

774.47 11.46 311.35 143.85 122.43 15 31 16 174.5 15.66 304.76

5433.98 30.19 250.32 152.98 106.86 213 II 6 4834.0 32.20 241.69

MIC-CC_SE EXECUTION ACCURACY OR61T GETERMINATION ACCURACY

S_T 6222.5 S(,R 668.9 S,G3 264.2 ST 1687.0 SR 435.9 SS 586.4

RRT -.78_6 RRF -.7682 RTF .9740 CRT -.5329 CR5 .2502 CST -.9522

S[.,8 6258.4 R'Z3 .0026 R13 -.9740 LSA 1792.2 MSA 409.6 SSA 14.5

Sol 6244.7 $62 414.1 THA 175.16 ELI 1703.7 EL2 365.2 ALF 171.78

967



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970)

LAUNCH CATE AUG 11 1970 FLIGHT TIME 206.00 ARRIVAL CATE MAR 5 1971

HELIL-_CENTRIC CONIC CISTANCE 581.090

RL 151.62 LAL .00 LC_ 317.92 VL 26.310 GAL 7.75 AlL 91.37 HCA 274.81 SMA 125.39 ECC .24724 INC 1.3695

RP 108.35 LAP 1.36 LOP 232.73 VP 37.300 GAP 12.03 AIP 9(].II TAL 154.71 TAP 69.52 RCA 94.39 APO 156.39

RC 149.057 GL -7.00 GP 13.93 ZAL 41.39 IAP 162.37 ETS 47.84 /AE 122.49 ETE 171.64 IAC I15.15 ETC 259.85

PLANE TCWCENTRIC CONIC

C3 26.127 VHL 5.111CLA -_].25 RAL 278.08 RA0 656_.I VEL 12.145 PTH 2.18 VHP 7.916 0PA -6.62 RAP 245.18

LNCH AIMTH LNCH TIME L-I TIME INJ LAT INJ LONG IN/ RT AS(: INJ AIMTH INJ TIME

78.90 13 6 I0 1246.57 19.16 350.16 151.49 113.87 13 26 56

IDl.lO 16 5 41 668.15 19.17 307.58 151.50 113.85 16 16 49

78.90 13 6 10 1246.57 19.16 350.16 151.49 113.87 13 26 56

101,10 16 5 41 668.15 19.17 _07.58 151.50 I13.85 16 16 49

II0.00 15 2 29 867.48 8.02 316.35 145.26 123.34 15 16 56

I10.00 19 8 3_ 5383.28 31,13 246.68 156.13 104.89 20 38 15

OIFFERENTIAL CORRECTIONS MIC-COURS_E EXECUTION ACCURACY

TOE -.1500 TRA 4,3239 TC3-2.6959 OAU .94_:_) SGT 6253,3 SGR 6_O.3 SG3 250.9

RCE .3541 RRA -.39_9 RC3 .0724 rAU .02054 RRT -.7700 Ri_ -.7540 RTF .9739

FCE .1408 FRA 2.1684 rc3 -,6_107 09 _{'5402 .SGB 62_7.0 R23 .(3013 R13 -.9739

BOE .3845 8RA 4.3417 OC3 2.6969 FSP -888 SG! 6Z73,4 ,_ 413.6 THA 175.40

Vl 29.385

V2 34.975

CLP-169.07

ECC 1.4300

PC CST TIM INJ 2 LAT INJ 2 LONG

646.6 22.22 342.68

68.2 2_.23 300.10

646.6 22.22 342.68

68.2 21.23 300.10

267.5 12.35 309.94

4783.3 32.86 237.88

-ORBIT OETERMINATION ACCURACY

ST 1693.6 SR 425.3 S5 587.5

CRT -.4503 CRS ,1821 CST -.9596

LSA 1795.2 MSA 413.8 $SA 14.2

ELI 1704.9 EL2 377.3 ALF 173.21

LAUNCH OATE AUG II 1970 FLIGHT TIME 208.00 ARRIVAL CATE MAR 7 1971

HELIOCENTRIC CCNIC OISTANCE 586.556

RL 131.62 LAL .00 LCL 317.92 VL 26.2_O GAL B.34 AlL 91._ HCA _78.00 SHA 125._} ECC .25420 INC 1.2011 Vl 29.385

RP 108,39 LAP 1.19 LOP 235.92 VP 37.267 GAP 12.58 AlP 90,17 TAL 153.56 TAP 71.55 RCA 93.37 APO 157.03 V2 34.962

RE 151.205 GL -5.85 GP 13.43 ZAL 39.93 ZAP 163.44 ET$ 49.97 ZAE l_2.25 ETE 171.97 lA( 114.88 ETC 260.30 CLP-170.22
PLANETOCENTRIC CONIC

C3 28.583 VHL 5.346 CLA -29.02 RAL 279.52 RAO 6568,1 VEL

LNCH AIMTH LNCH TIME L-I TIME INJ LAT

83.38 13 46 40 1157,50 17.83

96.62 15 36 37 801.91 17.84

100.00 15 2 21 91_.02 12.57

100.00 17 3 37 5810.67 23.26

110.00 14 50 40 948.76 4.96

llO.OO 19 31 47 5346.69 31.74

OIFFERENTIAL COR#ZECTIONS

TOE -.0225 TRA 4.6488 TC3-2.4651 84U .9423

ROE ,3618 I_A -.4043 RC3 ,0619 FAU .01832

FOE .1867 FRA 2.1902 FC3 -.5548 8SP 20614

8CE .3625 8RA 4.6663 BC3 2,4659 FSP -848

12.246 PTH _._0 VHP 8.229 OPA -7.55 RAP 247.02 ECC 1.4704
INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

342.95 I54.06 |13.28 14 5 58 557.5 20.83 335.51

316.&q 154.07 113.27 15 49 59 201.9 20.84 309.44

322.43 151.49 117.34 15 17 33 312.0 16.14 315.45

276.40 156.33 109.33 18 40 28 5210.7 25.68 268.44

3_0.65 146.94 123.86 15 6 29 348.8 9.37 314.34

244._ 159.13 103.41 21 0 54 4746.7 33.26 235.10

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 6277.5 SGR 632.7 SG3 238.1 ST 1711.Z SR 415.3 SS 590.1

RRT -.7571RRF -.7408 RTF .9739 CRT -.3710 CRS ,12_4 CST -.9667

$68 6309.3 R'd3 .0003 RI3 -.9740 LSA 1810.4 PSA 413.6 SSA 13.9

SGI 6295.8 $62 412.1 THA 175.62 ELI II]H.5 EL2 3H4.0 ALF 174.58

LAUNCH CArE AUG II 197G FLIGHT TIME 210.0(I _RRIVAL CArE MAR 9 1971

HELIOCENTRIC CONIC CISTANCE 591.90_

RL 151.6_ LAL .00 LCw_ 317.92 VL 26.749 GAL 8.97 AlL 9].03 H(A ?81.IH SMA 125._I ECC .76174

RP 1fl8.43 LAP 1.01 LOP 239.II VP 37.233 GAP 13.16 alP 90.20 TAL 152.41 TAP 73.59 RCA 92.29

RE 153.343 GL -4.77 GP 12.98 7AL 38.54 lap 164.44 ETS 52.42 7AE 1_2.00 ErE 17_._7 7AC 114.64

PLANETOCENTRIC CONIC

C3 31.390 VHL 5._x_30LA -27.85 RAL 2H0.87 RAC 6568.3 VEL I_.360 PTH _.23 VHP 8.564 CPA -_.42

LNCH A/MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC JNJ AZMTH INJ TIME P,? CST TIM

90.00 14 2 4 1149.38 12.69 339.94 154.8H 115.53 14 21 13 _49.4

90.00 15 32 0 856.98 _0.47 322.02 158.28 I10.00 15 46 17 257.0

lOO.O0 14 35 54 1040.650 8.47 329.71 152.68 118.78 14 53 14 440.G

lOO.O0 17 40 51 57Z9.64 24.98 270.99 159.9_ 106.98 19 16 21 5129.6

llO.O0 14 41 23 1022.78 2.14 324.53 148.k_) 124.12 14 58 25 422._

110.00 19 51 5_ 5319.6_ 3_.15 241.99 162.05 102.29 21 2_ 31 4719.6
CIFFERENTIAL CORRECTIONS

TOE .ID70 TRA 4.9910 TC3-2.2395 8AU .9401

RCE .3703 RRA -.4163 RC3 ,05_7 F4U ,01621

FOE .2273 FRA 2.2126 FC3 -.4471 8SP 20826

BCE .3855 BRA 5.00¢3 803 2.2402 FS_ -ill0

MIO-COURSE EXECUTION ACCURACY

S_T 6295.7 SGR 615.4 SG3 226.2

RRT -.7450 RRF -.7_85 RTF .9741

SGB 6325.7 R_d3 -.D004 RI3 -.9742

SG1 6312.4 S02 409.5 THA 175.82

INC 1._301 Vl 29.385

APO 157.73 VE 34.949

ETC 260.76 CLP-171.35

RAP 24H.90 ECC 1.5166

INJ 2 LAT INJ 2 LONG

16.03 332.85

_3.01 314.27

12.24 322.96

27.(]7 262.81

6.6!_ 3!_.29

33.51 333.{_3

ORGIT CETERMINAFION ACCURACY

ST 1737.0 SR 4_5.3 SS 593.7

CRT -.2967 CRS .07!_5 CST -.9732

LSA 1H34.6 MSA 409.8 SSA 13.5

ELI 1741.3 EL_ 3_6.1 ALF 175,_3

LAUNCH CATE AUG II 1970 FLIGHT TIME 21_.O0 ARRIVAL CATE MAR Ii 1971

HELIOCENTRIC CONIC CISTANCE 597.178

RL 151.6_ LAL .0(3 LOL 317.92 VL 26.219 GAL 9.65 AlL 90.86 MW_A _84.37 SMA 124.83 ECC .26993 IN(

RP 108.47 LAP .83 LOP 242.29 VP 37.21_'J GAP 13,77 AlP _0._1 TAL 151.27 TAP 75.64 RCA 91.13 APO

RC 155.470 GL -3.76 GP 12.56 lAL 37,24 lap 165.38 ETS 55.23 lAE 121.76 ETE 17_.53 7AC 114.4_ ETC
PLANETOCENTRIC CONIC

C3 34.600 VHL 5.882 0LA -26.75 RAL 282.14 RA0 656_.4 VEL J2.489 PTH 2.26 VHP 8.923 CPA -9.23 RAP

LNCH AIMTH LNCH TIME L-J TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME

90.00 13 29 31 1298.05 8.19 348,54 155.94 117.20 13 51 9

90,00 16 14 42 757.39 2_.65 315.53 162.08 107.46 16 27 19

I00.00 14 18 48 1138.87 5.19 335._ 154.31 119.48 14 37 47

I(30.00 18 8 6 5679.85 25.92 267.60 163.14 105.43 19 42 46

110.00 14 33 48 1091,76 -.50 328.13 150.78 124.18 14 52 0

110.00 _0 9 3_ 3299.72 32.43 240.51 164.92 101.45 21 37 55

01FFERENTIAL CORRECTIONS MIO-COU_S_ EXECUTION ACCURAC Y

TOE .2395 TRA 5.35?5 TC3-2.0LmOI BAU .9346 S_T 6308.0 SC,R $98.4 SG3 215.0

ROE .3794 RRA -.4287 RC3 .0446 FAU .01420 RRT -.7336 RRF -.717_ RTF .9745
F0E .2636 FRA 2.23_4 FC3 -.3552 8£@ 21036 SGB 6336.3 R_3 o.0009 R13 -.9745

BOE .4487 eRA 5.3697 8C3 2.0206 FSP -775 ,_1 6323.3 _ 405.7 THA 176.00

.8555 Vl 29.3_5

158.52 V2 34,937

261.23 CLP-172.46

250.83 ECC 1.5694

PC CST TIM INJ Z LAT INJ Z LONG

698.1 11.77 341.69

157.4 24.83 307.94

538.9 9.08 3?8.59

_079.8 27.79 259.?9

491.8 3.99 321.97

4699.7 33.67 731.49

ORBIT DETERMINATION ACCURACY

ST 1768.5 SR 395.3 SS 598.0

CRT -.2284 CRS .0754 CST -.978_

LSA 1865.1MSA 403.2 SSA 13.?

ELl 1770.9 EL? 384.3 ALF 176,93

968



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5, 1970)

LAUNCH CATE AU6 11 1970 FL|GHT TINE 214.0U ARRIVAL CATE MAR 13 1971

HELIOCENTRIC CONIC

RL 151.6Z LAL .(_

RP 108.51 LAP .64

RC 157.5H7 GL -?.HZ

PLANE TC_ENTRI C CONIC

C3 3H.278 VHL 6.187

LNCH A5MTH LNCH TIME

90.00 13 10 22

90.00 16 43 23

100.00 14 6 2

I(30.00 18 30 23

II0.00 14 27 29

110.00 20 25 26

DIFFERENTIAL CORRECTIONS

TOE .3756 TRA 5.7359 TC3-1._O77 BAU .9253

ROE .3890 RRA -.4415 RC3 .0372 FAU .01224

r0E .2967 FRA 2.2625 rC3 -.2769 BSP 21230

(_E .5407 BRA 5.7529 BC3 1.8081FSP -74|

DISTANCE 602.350

LC_. 317.92 VL 26.189 GAL 10.37 AZL 90.68 HCA 287.55 SMA 124.64 ECC .77884 INC .6759 Vl 29.385

LOP 245.48 VP 37.168 GAP 14.42 AlP 90.20 TAL 150.15 TAP 77.70 RCA 89.89 APO 159.40 V2 34.925

GP 12.19 7AL 36.01 ZAP 166.25 ETS 58.45 ZA,_ 121.51ETE 172.77 ZAC 114.23 ETC 261.70 CLP-175,57

DLA -25.70 RAL 283.33 RAG 6568.5 VEL 12.635 PTH Z.29 VHP 9.308 CPA -9.98 RAP 252.78 ECC 1.6300

L-| TIME JNJ LAT INJ LON6 ;NJ RT ASC ;NJ ATMTH JNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1404.04 4.85 354.53 157.58 117.93 13 33 46 804.0 8.55 347.81

702.45 23.73 311.86 165.37 105.93 16 55 5 102.4 25.69 303.74

1224.27 2.31 339.93 156.18 119.81 14 26 26 624.3 6.26 333.37

5645.49 26.53 265.LPZ 166.21 104.31 20 4 29 5045.5 28.23 256.83

1156.97 -2.99 331.53 152.88 124.07 14 46 46 557.0 1.50 325.33

5285.56 32.62 239.45 167.77 100.85 21 53 31 4685.6 33.77 230.40

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

5_T 6315.0 `%R 581.2 ,SG3 L_q4.5 ST 1803.7 SR 385.1 SS 603.0

RRT -.7228 RRF -.7067 RTF .9750 CRT -.1663 CRS -.0138 CST -.9834

,_ 6341.7 R_3 -.0012 RI3 -.9750 LSA 1899.9 MSA 394.3 SSA 12.9

,%1 6329.0 ,%2 400.8 THA 176.18 ELI I804.9 EL2 379.5 ALF 177.H7

LAUNCH DATE AUG 11 1970 FLIGHT TIME 216.00 ARRIVAL OATE MAR 15 1971

/'_LIOCENTRIC CONIC

RL 151.62 LAL .0(3

RP 108.54 LAP .46

RC 159.692 6L -1.93

PLANET(X_ENTRIC CONIC

C3 42.502"VHL 6.519
LNO'/ AZMTH LNCH TIME

90.00 12 56 24

90.00 17 6 15

I00.00 13 55 53

I00.00 18 49 27

110.00 14 22 7

110.00 20 39 43

0IFFERENTIAL CORRECTIONS

TOE .5171 TRA 6.1442 TC3-1.6029 BAU .9109

ROE .3988 RRA -.4544 RC3 .0305 FAU .01033

FOE .3274 FRA 2.2917 FC3 -.2105 BSP 21383

B0E .6531 8RA 6.1610 8C3 ! .6032 FSP -708

DISTANCE 607.402

LO_ 317.92 VL 26.159 GAL 11.15 AZL 90.49 HCA 290.73 ?>MA 124.46 ECC .28855 INC .4900 V1 29.385

LOP 248.66 VP 37.135 GAP 15.12 A5'P 90.17 TAL 149.06 TAP 79.79 RCA 88.55 APO 160.37 V2 34.913

GP 11.84 2AL 34.86 ZAP 167,04 ETS 62.12 ZAE 121.24 ETE 172.99 ZAC 114.04 ETC 262.19 CLP-174.68

DLA -24.72 RAL 284.45 RA0 6568.6 VEL 12.801 PTH 2.33 VHP 9.723 0PA -10.67 RAP 254.75 ECC 1.6995
L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ A2'NTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

1493.50 1.98 359.54 159.46 118.25 13 21 18 893.5 5.74 352.88

665.84 24.39 309.38 168.48 104.85 17 17 21 65.8 26.19 301.18

1301.46 -.31 344.16 158.19 119.89 14 17 35 701.5 3.67 337.64

5621.15 26.92 263.52 169.19 103.50 20 23 8 5021.2 28.51 255.08

1219.21 -5.35 334.80 155.05 123.81 14 42 26 619.2 -.88 328.57

5276.17 32.73 238.74 170.61 100.45 22 7 _9 4676.2 33.83 229.67

MIO-COUR_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

.%T 6317.7 ,%R 563.6 .%3 194.6 ST 1841.4 SR 374.5 55 608.9

RRT -.7125 RRF -.6969 RTF .9757 CRT -.II02 CRS -.0484 CST -.9872

S_ 6342.7 R"Z3 -.0014 RI3 -.9757 LSA 1937.6 MSA 383.8 SSA 12.5

.%1 63350.5 S(,2 394.7 THA 176.35 EL1 1841.9 EL2 572.1 ALF 178.66

LAUNCH DATE AUG 11 1970 FLIGHT TIME 218.00 ARRIVAL DATE H_R 17 197I

HELIOCENTRIC CONIC DISTANCE 612.315

RL 151.62 LAL .0O LOL 317.92 VL 26.129 GAL 12.00 AZL 90._'J MCA 293.91 SMA .79_17 INC .2_62 V1 70.385

RP 108.58 LAP .27 LOP 251.83 VP 37.104 GAP 15.87 AZP 9_.12 TAL 147.99 TAP _7.10 APO ]61.46 VZ 34.901

RE 161.784 GL -l.I0 GP 11.52 7AL 33.79 7AP 167.74 ETS 66.31 7AE IL_.97 ETE 113._7 ETC 262.6_ CLP-175.79

PLAN[TOCENTRIC CONIC

C3 47.367 VHL 6.882 OLA -23.79 RAL 2H5.49 RAC 65fN_.8 V[L 12.990 PTH 2.37 VHP 10.171 CPA -11.31 RAP 256.74 ECC 1.7795

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A.% INJ A;_4TH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

9_.00 12 45 25 1573.39 -.60 4.00 161.49 118.31 13 11 38 973.4 3.]9 357.37

90.00 17 25 33 640.43 24.82 307.65 171.47 104.09 17 36 13 40.4 26.52 299.39

I00.00 13 47 31 1372.93 -2.73 348.09 160.31 II9.78 14 I0 24 772.9 1.25 341.56

100.00 19 6 8 5604.16 27.19 262.33 172.10 102.93 20 39 32 5004.Z 2_.70 253._5

II0.00 14 I7 28 1279.00 -7.61 337.96 157.30 I23.43 14 38 47 679._ -3.16 331.69

110.00 20 52 40 5270.86 32.80 238.34 173.43 100.22 22 L;>0_.l 4670.9 33.86 229.26
DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ,DR_IT CE TERMINA TIL-WN ACCURACY

TOE .6655 TRA 6.5806 TC3-1.4061 BAU .8906 .%T 6316.4 `%R 545.6 .%3 185.4 ST 1_H0.5 SR 363.5 Ss 615.7

ROE .4089 RRA -.4673 RC3 .0242 FAU .00844 RRT -.7025 RRF -.6876 RTF .9765 CRT -.0593 CRS -.0791 CST -.9902

FCE .5567 FRA 2.3248 FC3 -.1542 BSP 21487 5(,8 6339.9 R'23 -._115 R13 -.9765 LSA 1_77.1 MSA 372.0 SSA 12.2

BOE .THIO 8RA 6.5972 8C3 1.4063 FSP -675 5(,I 632H.I 5G2 387.6 THA J76.51 ELI JHHO._ EL_ 362.H ALF 179.32

I24.2H ECC

:1.90 RCA

173,19 7AC

LAUNCH OATE AUG 11 1970 FLIGHT TIME 22tl._l ARRIVAL CATE MAR !9 197!

HELIOCENTRIC CONIC DISTANCE 617.063

RL 151.62 LAL .OO LOL 317.92 VL 26.100 GAL 12.91AZL 90.09 HEA 297.09 5_

RP 108.61 LAP .08 LOP 255.01 VP 37.073 GAP 16.67 AZP 90.04 TAL 146.97 TAP

RC 163.865 GL -.33 GP 11.23 7AL 32.80 ZAP 168.36 ETS 71.05 7AE IL_.6H ETE
PLANETC_ENTRIC CONIC

C3 52.990 VHL 7.279 0LA -22.91 RAL 286.46 RAD 6568.9 V[L 1_.204 PTH 2.4I VHP J0.658 CP_ -II.89

LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A5MTH INJ TIME PO CST TIM

90.00 !2 36 22 !646.80 -2.97 8.!0 !63,63 11_.]7 ]3 3 29 !{146.H

90.00 17 42 17 622.93 25.11 306.44 174.39 103.55 17 52 40 22.9

I00.00 13 40 25 1440.08 -4.99 351.79 162.51 I19.51 14 4 25 840.1

1(30.00 19 ,20 55 5592.93 27.36 261.53 174.97 102.54 20 54 8 4992.9

II0.00 14 13 23 1336.68 -9.76 341.04 159,6_ 122.92 14 35 40 736.7

II0.00 21 4 26 5269.09 32.82 238._ J76.24 100.14 _Z 32 15 4669.1

DIFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY

TOE .8223 TRA 7.0494 TC3-1.2172 8AU ._624 .%T 6312.1 ,%R 526.9 .%3 176.9

ROE .4190 RRA -.4799 RE3 .0184 FAU .00653 RRT -.6928 RRF -.6786 RTF .9775

FOE .3851 FRA 2.3628 FC3 -.1067 BSP 21499 .%B 6334.1 R23 -.0_15 R13 -.9775

8OE .9229 BRA 7.0657 8C3 1.2173 FSP -641 .%1 6322.7 SG2 379.3 THA 176.68

124.1{) ECC .310HI INC .(1915 V! ?9.385

84.{05 RCA H5.53 A_D !62.67 v2 34.890

173.37 7AC 113.7! ETC 763,18 CLP-176.9!

RAP 258.74 ECC I.H7?!

INJ PLAT INJ ? LONG

.H_ 1.47

26.72 79_.15

-1.02 345.75

2@.81 253.03

-5.35 334.7?

33.87 229.13

OR61T CETERMINATION ACCURACY

ST 1920.2 SR 352.0 55 623.8

CRT -.0132 CRS -.1067 CST -.9926

LSA 2017.7 MSA 359.1 5SA 11.9

ELI 1920.2 EL2 352.0 ALF 179.86

969



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 1970,

LAUNCH DATE AUG 12 1970 FLIGHT TIME 70.00 ARRIVAL GATE (-,CT 21 |970

HELIOCENTRIC CONIC

RL 151.59 LAL .00 LOL 318.88 VL

RP 108.53 LAP -Z.98 LOP 14.99 VP

RC 49.017 GL -7.66 GP -5.54 ZAL

PLANE TOCENTR Z (." CONIC

C3 91.417 VHL 9.561

LNCH AZNTH LNCH T|HE

84.96 11 Z5

95.04 lZ 49 40

lOO.O0 12 18 5Z

I(30.00 14 38 _8

110.00 12 12 46

110.00 17 I 34

OIFFERKNTIAL CORRECTIONS

TOE .2252 TRA-J.I_56 TC} -.0913 8AU .11}_
ROE -.7424 RRA -.0_04 RC3 .0156 F/LU .0154!

FOE -.1606 FRA .5141 IrC} -,1459 BSP 2059

80E .7758 BRA ! .1367 BC} .0926 FSP -8}

CISTANCE 149.470

Z0.482 GAL 6.70 AZL 93.59 HCA 56.16 5MA 99.68 ECC .53027 INC 3.5907 V] 29.39!

33.380 GAP -31.66 4ZP 92.00 TAL 173.99 TAP 230.15 RCA 46.82 APO 152.53 v2 34.917

73.68 ;PAP 21.46 ETS 163.13 ZAE 160.10 ETE 169.72 ZAC 91.65 ETC 256.73 CLP 20.76

OLA -28.73 RAL 241.88 RA0 6569o8 VEL 14.586 PTH 2.64 VHP 18.595 CPA -16.49 RAP 212.06 ECC ?.5045

L-I TIME |NJ LAT |NJ LONG INJ RT ASC ]NJ A;_ATH INJ TIME PO CST TIM INJ 2 LAT JNJ ? LC_6

1399.7! 9.38 356.60 134.33 117.28 11 48 49 799.7 12.96 349.7}

1127.L_ 9.39 3}6.65 134.33 117.27 13 _ 27 527.2 12.97 }29.77
1226.42 2.Z4 }40.05 130.42 119.8Z 12 39 19 626.4 6.19 333.49

775.72 16.68 314.40 138.02 115.17 14 51 54 175.7 19.94 307.12

1245.64 -6.35 }36.19 125.12 123.66 t_ 33 31 645.6 -1.89 329.95

5617._0 25.g0 262.85 142.44 11}.13 18 }5 12 5017.3 28.80 254._7

MIC-COURS_ EXECUTION ACCURACY OReIT CETERNINATION ACCURACY

S6T 806.7 S6R 447.2 _3 39.6 ST 269.1 SR 445.0 SS 229.7

RRT -.|067 RRF .1092 RTF -.6599 CRT -.4812 CRS -.6557 CST .9740

922.4 RZ} -.0114 R13 .6412 LSA 506.2 MSA 258.4 5SA 14.0

,S_1 B08.8 ._ 443.5 THA J75.15 ELI 469.5 EL2 223.6 ALF 111.27

LAUNCH OATE AUG 12 1970 FLIGHT TINE 72.00 ARRIVAL GATE L-_T ?} ]970

HELIOCENTRIC CONIC

RL 151.59 LAL .(30

RP 108.49 LAP -2.89
RC 47.541 GL -7.79

PLANETOCENTRIC CONIC
C} 81.442 VHL 9.025

LNCH AZMTH LNCH TIME

83.55 11 17 2

96.45 13 4 7

10(3.00 12 30 2
100.00 14 33 48

110.00 12 19 7

llO.OO 17 I IZ

01STANCE 155.796

LOL }18.88 VL 21.013 GAL 6.40 AZL 93.56 HCA 59.34

LOP 18.18 VP 33.721 GAP -_0.09 AZP 91.71 TAL 173.64
GP -5.76 ZAL 72.99 ZAP 20.00 ETS 161.28 ZAE 161.8}

OLA -28.98 RAL 242.63 RA0 6569,6 VEL %4.240 PTH 2.59
L-I TIME INJ LAT |NJ LONG INJ RT AS(: ZNJ A;_')ATH

1410.75 10.26 357.88 l}3.fi} 117.25

1064.38 10.28 }}2.49 13}.54 117.25

J173.93 4.01 }}7.16 130.J2 119.65

776.4} 16.66 }|4.44 136.77 115.18

1208.27 -4.94 }}4.L:_ 124.59 123.87

5602.90 26.28 261.91 141.35 112.69

OIFFERENTIAL CC_RECTIONS

TOE .2211 TR4-I.1242 TC} -.0906 BAU .I1300

ROE -.7092 RRA -.0377 RC3 .0152 FAU .01584

FOE -.I6_O FRA .5317 FC3 -.1r_4 8sP 2198
BOE .7428 8RA 1.1248 8C3 .0919 FSP °93

5HA 101.36 ECC .50502 INC 3.3566 Vl 29.39;

TAP 232.98 RCA 50.17 APO ]52.54 V2 34.929

ETE 169.80 7AC 9].74 E TC 256.87 CLP 19.1_

VHP 17.757 CPA -17.29 RAP 713.52 ECC ?.3403

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_G

l| 40 33 810.8 13.84 350.9_

13 21 51 464.4 13.85 325.59

12 49 36 573.9 7.93 330.56

14 46 44 176.4 19.97 307.16

12 39 16 _8.3 _.46 328.00

18 34 35 5002.9 29.]2 253,87

MI0-COURSE EXECUTION ACCURACY CR_IT DETERMINATION ACCURACY

_T 843.9 _ 451.9 S(,3 43.4 ST 2H2.2 SR 450.3 55 23H.7

RRT -.1189 RRF .1221 RTF -.6601 CRT -.4_14 CRS -.6516 CST .9754

5_6 957.} RZ} -.0130 RI3 .6614 LS_ 517.1 MSA 268.0 SSA 14.2

S_1 846.3 SC.2 447.4 THA 174.94 ELI 477.5 EL2 233.3 ALF If}.41

L4UNCH GATE AUG l? 1970 FLIGHT TIME 74.00 ARRIVAL CATE ,'_Cr ?'5 1970

HELIOCENTRIC CONIC DISTANCE 162.184

RL 151 .59 LAL .0O LL",L 31H.HH VL 21 .507 GAL 6.09 AZL 93.14 HCA 62.52 SMA I03.01 ECC .4HOH5 INC 3.1374 Vl 29.391

RP 108.45 LAP -2.7H LOP 21,37 VP 34.044 GAP -28.59 AlP 91,45 TAL 173.34 TAP 235.H6 RCA 53.4H APO ]52.54 V? 34.942

RC 46.111 GL -7.90 CP -5.99 7AL 72.39 ZAP 18.57 ETS 159.11 ZAE 163,72 ETE ]7_.02 ZAC 91._0 ETC 257.03 CLP 17.61

PLANE TOCENTRIC CONIC

C3 72.5_7 VHL 8.520 CLA -29.20 RAL 243.30 RAG 6569.4 VEL 13.926 PTH 2.54 VHP 16.953 CPA -I_.II RAP 215.00 ECC ?,1946

LNCH AIMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ ? LONG

82.55 II II 40 1409.94 11.I7 358.29 132.59 117.16 11 35 10 _09.9 14.72 351.]5

97.45 13 14 47 1011.96 11.19 329.10 132.60 117.15 13 31 39 417.0 14.74 322.16

I00.00 12 40 38 1121.55 5.77 334.26 129.66 119.38 12 59 19 571,6 9.64 377.61

I00.00 14 28 30 775.58 16.69 314.39 135.38 115.17 14 41 ?6 175.6 19.94 307.11

II0.00 12 24 43 1171.66 -3.55 332.30 123.91 124.02 12 44 14 571.7 .94 376,09

II0.O0 17 0 55 5586.27 26.71 260.81 140.10 112.17 18 34 I 49H6.3 ?9.48 757.71

DIFFERENTIAL CORRECTIONS MIO-CCURS,_ EXECUTION ACCURACY ORGIT DETERMINATION ACCURACY

TOE .2177 TRA-l.II26 TC3 -.08H3 _AU .0868 S,GT 882.5 SGR 456.0 S03 47.5 ST ?95.9 SR 455.0 SS 247.8

ROE -.6765 RRA -.0258 RC3 .0143 FAU .01632 RRT -.1322 RRF .1363 RTF -.6794 CRT -.4H32 CRS -.6480 CST .9769

FCE -.1655 FRA .5495 FC3 -.1947 _SP 2336 S(,6 993.} R2} -.0148 RI3 .6808 L SA 57_.J MSA ?77.3 SSA 14.4

8DE .7106 _RA 1.1129 BC3 .0H94 FSP -103 51,I 885.3 S(,2 4¢_].6 THA 174.72 ELI 4_5.4 EL2 242.H ALF 113.73

LAUNCH DATE AUG 12 1970 FLIGHT TIME 76.00 ARRIVAL GATE OCT 27 1970

HELIOCENTRIC CONIC

_L 151.59 LAL .00

RP 108.42 LAP -2.67

RC 44.918 GL -7.98

PLANE TC'_ENTRIC CONIC

C3 64.7_1 VHL 8.045

LNCH AZMTH LNCH TIME

81.82 I I 8 12

98.18 13 22 49

I00.00 J2 50 23

IO0.00 14 23 19

110,00 12 _9 _6

110.00 17 0 45

DISTANCE 168.629

LC_. 318.88 VL 21.965 GAL 5.77 47L 92.93 HCA 65,71 SHA 104.63 ECC .45779 INC 2.9303 VI 29.391

LOP _4.56 VP 34.348 GAP -27.17 ATP 91.21 TAL 173.09 TAP 238.79 RCA 56,73 APO 152.52 V2 34.954

GP -6.25 7AL 71.87 lAP 17.19 ETS 156,53 7AE 165,79 ETE ]70.45 lAG 91.83 ETC 257.19 CLP 16.05

0LA -29.38 RAL 243.87 RAO 6569.2 VEL 13.641 PTH 2.49 VHP 16.181 CPA -IH.94

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME _D CST TIM

1401.L_O 12.08 358.12 131,51 116.99 11 31 33 801.2

966.2} 12.09 326.20 131.52 116.98 13 38 56 366.2

1070.17 7.47 331.40 129.03 119.03 13 8 13 470.2

772.49 16.78 314.21 I}}.88 115.11 14 36 11 172,5

1136.15 -2.19 330.44 123.09 124.12 12 48 23 536.1
5567.32 27.19 259.54 I}8.72 111.56 18 33 32 4967.3

01FFERENTIAL CORRECTIONS

TOE .2152 TRA-I.I005 TC3 -.0835 8AU .0731

ROE -.6445 RRA -.0146 RC3 .0127 FAU .0161"15

FOE -.1681FRA .5677 FC3 -.2255 65P 2482

BDE .6795 8RA 1,1006 8C3 .0845 FSP -I15

RAP 716.48 ECC ?.0652

INJ 2 LAT INJ 2 LONG

15.60 351.14

15,62 319.22

11.29 324.69

211.02 306.91

2.30 3?4.24

?9.87 251.37

L_DR_IT CETERMINA TION ACCURACY

ST 310.4 SR 459.0 SS 257.1

CRT -.4_71 CRS -.6450 CST .97_7

LSA 539.6 MSA 2_5.9 SSA 14.7

ELI 493.4 EL? ?52.2 ALF 115.26

MI0-COUR54E EXECUTION ACCURACY

5GT 922.} S6R 459.6 S(;3 51.9

RRT -.1472 _ .1521 RTF -.6981

SG8 1030.5 R23 -.0168 RI3 .6997

_I 925.6 _G2 453.0 THA 174.48

970



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 197OJ

LAUNCH CATE AUG IZ 1970 FLIGHT Till[ 78.00 ARRIVAL CATE OCT 29 1970

HELIOCENTRIC CONIC GISTANCE 175.1Z5

RL 151,59 LAL .00 LOL 318.88 VL 22.391 GAL 5.44 A_L 92,73 PiCA 68._0

RP 108.38 LAP -2.55 LOP 27.76 VP 34.635 GAP -25.81AZP 90.98 TAL 172.88

RC 43.790 GL -8.04 GP -6.53 ZAL 71.44 ?AP 15.86 £TS 153.44 ZA[ 168.02

PLANETOCENTRIC CONIC

C3 57.733 VHL 7.598 CLA -29.flJ RAL 244.35 RA0 6569.1 V[L 13.382 PTH 2.45

LNCH A?MTH LNCH TIME L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ A_4TH

81.31 11 6 7 1386.29 12.98 357.49 130.30 116.74

98.69 13 28 44 925.68 13.00 323.67 130.30 116.73

100.00 12 58 52 1021.32 9.08 328.66 128.21 118.6(3

100.00 14 18 40 765.88 16.97 313.81 132.29 114.98

110.00 12 33 14 1102.09 -.89 328.67 122.12 124.17

110.OO 17 0 48 5545.92 27.72 258.10 137._ 110.85

5MA 106.21 ECC .43583 INC 2.7332 Vl 29.39!

TAP 241.77 RCA 59.92 APO 152.50 V2 34.967

ETE 171.25 ZAC 91.84 ETC 257.37 CLP 14.49

VHP 15.438 OPA -19.80

INJ TIME PO CST TIN

11 29 13 786.3

13 44 I0 325.7

13 15 53 421.3

14 31 26 165.9

12 51 36 502.1

18 33 13 4945.9

01FFERENTI4L CC_I_ECTIONS MI0-COURSE [](ECUTION ACCURACY

TCE .2135 TRA-1.0879 TC3 -.0761 8AU .0593 $(,T 963.3 SGR 462.7 563 56.8

RCE -.6132 RR4 -.0039 RC3 .0102 FAU .01745 RRT -.J639 _ o1699 R7F -.7160

r0E -.1709 FRA .5865 FC3 -.2616 eSP 2635 SC_ J068.7 R23 -.0191 R13 .7177

BCE .6493 t3RA 1.0879 8C3 .0768 FSP -128 ._1 _N_7.1 S(;2 454.6 THA 174.22

RAP 217.98 ECC 1.9501
INJ 2 LAT INJ 2 LONG

16.47 350.46

16.48 316.64

12.83 321.88

20.20 306.50

3.60 322.46

30.30 249.85
ORBIT DETERNINATION ACCURACY

ST 325.4 SIR 462.4 SS 266.8

CRT -.4928 CRS -.6428 CST .9806
LSA 551.7 MSA 293.9 SSA 14.9

ELI 501.6 EL2 261.1ALF 116.98

LAUNCH DATE AUG 12 1970 FLIG,.IT TIME 60.[](] ARRIVAL 0476 OCT 31 1970

HELIOCENTRIC CONIC 01STANCE 181.668

RL 151 .59 LAL .00 LCL 318.88 VL _Z.787 GAL 5.11 AZL 92.54 HCA 72.09

RP 108.34 LAP -2.42 LOP 30.95 VP 34.gO5 GAP -24.52 AZP 90.78 TAL 172.71

RE 42.797 GL -8.07 GP -6.84 ZAL 71.09 ZAP 14.59 [Ts 149.72 ZA[ 170.41

PLANETOCENTRIC CONIC

C3 51.522 VHL 7.178 OLA -29.60 RAL 244.73 RAO 6568.9 VlEL 13.148 PTH 2,40
LNCH A_MTH LNCH TIME L-I TIM[ INJ LAT INJ LONG INJ RT A._ INJ A2'NTH

80.99 11 5 11 1366.1O 13.88 336.45 128.94 116.41

99.01 13 32 45 889.69 13.89 321.46 128.95 116.40

100.00 13 5 16 977.58 10.49 326.19 127.16 118.15

J(X].O0 14 15 21 753.43 17.32 313.05 130.66 114.75

110.00 12 36 0 1069.88 .34 326.99 J21.DO 124.18

110.OO 17 1 7 5521.94 28.29 256.47 135.55 110.04

SNA 107.75 ECC .41497 INC 2.5443 Vl 29.391

TAP 244.80 RCA 63.04 APO 152.46 V2 34.980

ETE 172.72 7AC 91.81ETC 257.56 CLP 12.92

VHP 14.725 OPA -20.66 RAP 219.47 ECC 1,8479

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

11 27 57 766.1 17.31 349.37

13 47 34 289.7 17.33 314.37

13 21 34 377.6 14.18 319.33

14 27 54 153.4 20.52 305.72

12 53 50 469.9 4.82 320.77
18 33 9 4921.9 30.75 248.13

ORBIT OETERNINATION ACCURACY

ST 341.3 SR 465.2 55 276.6

CRT -.5019 CRS -.6415 CST .9829

LSA 564.7 HSA 300.6 SSA 15.1
ELI 510.4 EL2 269.1 ALF 118.96

0IFFERENTIAL CORRECTIONS NI0-COURSiE EXECUTION ACCURACY

TOE .2133 TRA-I .0741 TC3 -.0649 8AU .0449 ,S/4T 1003.0 _ 463.4 ,SG3 62.3

ROE -.5828 RRA .0062 RC3 .0066 FAU .01_811 RRT -.1832 _ .1896 RTF -.7335

FC_E -.1740 FRA .6056 FC3 -._O43 (35,° 2609 _ 1|07.fl _3 -.0211 R13 .7354

BeE .6206 ORA 1.0741 8C3 .0653 FSP -143 561 1009.5 SG2 455.4 THA 173.91

LAUNCH CATE AUG 12 1970 FLIGHT TIME 82.00 ARRIVAL CATE NOV Z !970

HELIOCENTRIC CONIC CISTANCE 188.255

RL 151.59 LAL ,00 LOL 318.88 VL 23.153 GAL 4.78 AZL 92.36 PEA 75.28

RP 108.29 LAP -Z.28 LOP 34.15 VP 35.159 GAP -23.27 AZP 90.60 TAL 172.60

RC 41.950 GL -8.06 GP -7.17 74L 70.84 2AP 13.41ETS 145.20 ZAE 172.93

PLAN[TC_ENTRIC CONIC

C3 46.002 VHL 6.783 0LA -29.64 RAL 245.03 RAC 6568.7 V[L 12.937 PTH 2.36

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_W_ INJ A/'MTH

80.87 11 5 24 1340.81 14.74 355.02 127.45 I16.00

99.13 13 34 51 858.35 14.76 319.58 127.46 115.99

100.00 13 8 31 942.56 11.61 324.19 125.83 117.74

10(3.00 14 14 25 731.84 17.93 311.74 129.02 114.32

110.00 12 37 38 1039.96 1.48 325.43 119.73 124.15

110,00 17 1 47 5495.23 28.90 254.63 133.77 109.11

SMA 109.24 ECC .3952!

TAP 247.88 RCA 66.07

ETE 175.71 7AC 91.74

OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE .2117 TRA-I .0618 TC3 -.0515 BAU .0317 ,%T 1049.7 5Gq 467.6 SG3 68.2

ROE -.5533 RRA .0158 RC3 .6015 FAU .01883 RRT -.2029 Rf_r .2119 RW -.7492

FOE -.1769 FRA .6238 rc3 -.3543 BSP 2940 568 1149.1 R23 -.0251 RI3 .7513

BOE ,5924 8RA 1.0619 Be3 .['J515 FSP -159 SG| I0_J3.0 S_2 455.6 THA 173.64

INC 2.3619 Vl 29.391

APO 152.42 V2 34.993

ETC 257.75 CLP 11.35

VHP 14.039 0P4 -21.55 RAP 220.97 ECC 1,7371

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

II 27 43 740.8 18.12 347.87

13 49 9 258.4 18.13 312.43

13 24 14 342.6 15.23 317.27

14 26 37 131.8 21.07 304.35

12 54 58 440.0 5.96 319.19

18 33 23 4895.2 31.23 246.20

ORBIL 0ETERMINATION ACCURACY

ST 357.6 SR 467.4 SS 286.6

CRT -.5088 CRS -.6401CST .9846

LSA 577.8 MSA _07.3 SSA 15.4

ELI 519.1 EL2 277.1ALF 120.97

LALJNCH OAT[ AUG 12 1970 FLI_4T TIME 84.00 ARRIVAL 0ATE NOV 4 1970

HELIOCENTRIC CONIC DISTANCE 194.875

RL 151.59 LAL .00 LOL 318.88 VL 23.494 GAL 4.46 AZL 9"_.18 H_ 78.47

RP 108.25 LAP -2.14 LOP 37.35 VP 35.397 GAP -LP'Z.08 AZP g0.44 TAL 172.55

RE 41.257 GL -8.01GP -7.53 2AL 70.67 ZAP 12.33 ETS 139.71ZAE 175.52
PLANETOCENTRIC CONIC

C3 41.098 VI4L 6.4110LA -29.61RAL 245._'Z RA0 6360.6 V[L 12.746 PTH 2.32

LNO_ A;_4TH LPEH TINE L-I TIME INJ LAT ZNJ LONG INJ RT AS(: INJ AZNTH

,",0.96 11 6 52 1310.20 15.37 333.16 12_.84 115.31
99.04 13 34 55 832.20 15.58 318,05 123.85 115.50

100.OO 13 7 44 919.16 12.35 3L_'Z,B4 124.19 117.44

100.00 14 16 44 698.47 18.86 309.69 127.41 113.63
II0.00 12 38 3 1012.76 2.52 324.01 |18.30 124.10

II0.00 17 Z 55 5465.68 29._4 25Z.37 |31.86 108.04

,SMA 110,69 ECC .37632

TAP 251.02 RCA 69.01

ETE 182.98 ZAC 91.62

VHP 13.360 0PA -22.46

INJ TIME PO CST TIM
11 28 42 710.2

13 48-48 232.2

13 23 3 319.2

14 28 23 98.5

12 54 56 412.8

18 34 1 4865.7

OIFFERENTI4L CORRECTIONS NI0-(,OJR_ EX[CUTICN ACCURACY

TDE .2129 TRA-I.0464 TC3 -.0316 BAU .0176 S6T 1093.1 .S_ 469.7 563 74.8

ROE -.5247 _A .0250 RC3 -.0054 FAU .01965 RRT -.LP'Z71 R_F .2370 RTF -.7652

FOE -.iB031 FRA .6463 rc3 -.4138 8SP 3131 SGe 1189.8 R23 -.0276 R13 .7674

8OE .5662 B_A 1.0467 BC3 .0320 FSP -178 561 1099.4 5G2 454.8 THA 173.27

INC 2.1846 Vl 29.391

APO 152.37 V2 35.007

ETC 257.96 CLP 9.78

RAP 222.46 ECC 1.6764

INJ 2 LAT INJ 2 LONG
18.88 345.95

18.89 310.84

15.93 315.88

21.89 302.21

6.98 317.76

31.72 244.03

ORBIT DETERNINATION ACCURACY

ST 374.6 SR 469.0 SS 296,9

CRT ".5219 CR$ -.640_ CST .9871

LSA 592.5 MSA 311.7 SSA 15.6

ELl 529.3 EL2 283.2 ALF 123.26

971



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUNCH ,I_ITE AUG lZ |970

H[L XOCENTRIC COLIC

eL 151.59 LAL .00

RIP 108.21 LAP -|.99

RC 40.727 GL -7,gO

PLANE TOCENTR|C C(_41C

C3 36.743 Wit. 6.062

LNO4 ATNTH LNCH TIME

8J .Z9 11 9 48

98.71 13 32 46

100.00 13 3 O

100.00 14 12 1_

I10.00 IZ 37 10

110.00 17 4 34

FLIGHT TIN[ 86.00 ARRIVAL DATE NOV 6 1970

O|STANC( _1.§28

LO. 318.88 VL 23.809 GAL 4.14 A?L 92.01 PiCA 81.67 SMA 112.08 ECC .35889 ZNC 2.0113 vl 29.391

LOP 40.55 VP 35.620 GAP -20.94 A2'P 90.29 TAL 172._1o TAP 254.21 RCA 71.86 APO" 152.31 V2 35.020

GP -7.96 /AL 70.60 ZAP 11.40 (TS 133.09 7A( 177.89 (TE 210.66 7AC 91.47 ETC 258.17 CLP 8.J9

OLA -29.52 RAL 245.32 RA0 6568.4 VI[L 12.574 PTH Z.28 VHP 1Z.746 OPA -23.40 RAP 223.94 ECC 1.6047

L-! TIN[ INJ LAT XNJ LONG INJ RT AS( INJ AZNTH INJ TIN[ PO (ST TIN INJ 2 LAT INJ 2 LONG

1273.74 |6j:}5 350.84 124.10 114.93 11 31 2 673.7 19.57 343.56

812.07 16.36 316.94 124.11 114.92 13 46 18 212.1 19.58 309.66

g07.34 12.72 32"Z.16 122.27 117.28 13 18 7 507.3 16.27 315.17

653.70 20.06 306.91 125.82 !12.64 14 33 9 53.7 22.95 299.31

988.76 3.44 322.75 116.72 124.03 12 53 38 388.8 7.88 316.48

5433.09 30.21 250.26 |_.84 106.82 18 35 8 4833.1 32.21 241.62

O|FFERiENTIAL _.OI_ECTION_

TO( .2137 TRA-J.0316 TC3 -.0069 BAU ,0079

ROE -.497| _A .0339 RC3 -.0146 FAU .02055

FOg -.1835 F_A ._1 FC3 -.4842 8,_P 3_0_

BOg .54]1 _A 1.03"41 8C3 ,0161 FSP -196

I._UN04 DATE AUG 12 1970

H[I. IOCENTRIC CCNIC

eL J51.59 I_l.. .(30
108.17 LAP -1.83

RC 40.367 GI. -7.74

Pt,.ANE TOC(NTRZ C C.CIqI C

C3 32.878 _ 5.734

MI0-C_S_ EXECUTION ACCURACY CR8IT DETERNINATION ACCURACY

_,T 1138.6 SGR 471.6 _3 82.0 ST 392.2 SR 470.0 SS 307.2

RRT -.2533 RRF .2650 RTF -.7801 CRT -.5350 CRS -.6402 C§T .9893

SC_ 1_32.4 1_3 -.03|1 R|3 .7826 LSA 607.7 MSA 315.4 $$A |5.9

_1 1146.0 ._2 493.3 THA 172.89 ELI 539.9 (I.2 288.4 ALF 125.60

FLIGHT TIME 86.00 ARRIVAL OAT( NOV 8 1970

OISTANCE Z08.209

LQ. 318.88 VL 24.101 GAL 3.82 A2_. 91.84 HCA 84.87 SNA 113.43 (CC .34230 IN(: 1.8406 VI 29.391

I.CP 43.75 VP 35.829 GAP -19.85 AZP gO.J6 TAL _72.59 TAP 257.47 RCA 74.60 APO 152.25 v2 35.033

GP -8.42 7AL 70.62 7AP 10.68 (TS 12fl.L_'Z 7A_,]77.81 £T[ 294.65 ?AC 91.25 ETC 258.39 CLP 6.59

OLA -29.36 RAL 245.32 RAO 6_.3 V(L 12.420 PTH 2.24 VHP 12.137 OPA -24.36 RAP 225.41 ECC 1.541!
INJ LONG INJ RT ASC INJ A214TH INJ TINE PO (ST TIN INJ 2 L/IT INJ 2 LONG

347.94 122.25 114.26 11 35 12 630.0 20.19 340.59

316.36 122.25 114.25 13 41 12 199.7 2'0.20 309.01

3L=_.01 120.11 117.25 13 10 11 304.7 16.35 315.02

_03.52 124.19 11-1.36 14 40 9 .2 24.13 295.77

321.68 115.00 123.95 12 51 2 368.4 8.64 315.40

247.70 127.69 105.44 18 36 49 4797.3 32.69 238.94

NI0-C.OJRSIE EXEcuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1184.8 S_R 473.7 SG3 90.0 ST 410.1 SR 470.4 SS 317.5

RRT -.2827 RRF .2963 RTF -.7942 CRT -.5495 CRS -.6406 CST .99Jfl

SC_ 1276.0 RZ3 -.0351 R13 .7970 LSA 623.7 NSA 317.8 SSA 16.1

S_I 1193.6 _2 451.0 THA 172.47 ELI 551 .4 EL2 292.3 ALF |27.97

LNCH A214TH _ TIME i.-I TIN[ INJ I.AT

81.92 11 14 42 1L>29.97 17.05

98.08 13_'7 52 799.72 17.07

100.00 12 55 6 gOA.72 12.80
100.00 14 30 9 600.20 21.42

110.00 12 34 53 968.38 4.21

110.00 17 8 51 5397.34 30.88

DIFFERENTIAL CC_WEC TIONS

TO( .2147 TRA-I.0161 TC3 .O240 8AU .0157

R(_ -.4705 RRA .0426 RC3 -.0266 F_J .02156

Iro( -.1867 FRA .6gO9 FC3 -.5677 8SP 3494

_O( .5172 _A 1.0170 8C3 .0358 FSP o221

LAUNCH DATE AUG 12 I970 FLIGHT TIN[ 90.00 ARRIVAL GATE NOV 10 1970

HI[LIOCENTRIC CONIC DISTANCE 214.914
RL 151.59 LAL .00 LOL 318.88 VL 24.372 GAL 3.52 AZL 9].67 H(A 88.08 S#4A

RP 108.13 LAP -1.67 LOP 46.96 VP 36.025 GAP -18.79 AZP 90.06 TAL 172.70 TAP

RC 40.182 GL -7.5| GP -8.92 ?AL 70.73 ZAP IO.L:_) ETS 116.18 7A( 175.27 [TE

PLAMETOCENTRIC CONIC

C3 29.449 VHL 5.427 OLA -29.|1 RAL 245._2 RA0 6568.2 VI[L 12.281PTH 2.21 VHP

LNCH ATNTH LNCH TINE L-I TIN[' INJ LAT

82.95 11 22 33 J175.90 17.68

97.05 13 19 16 798.45 17.69

100.00 12 44 53 908.90 12.67

100.00 14 39 37 5828.72 22.85

110.00 12 31 10 952.05 4.83

110.00 17 9 49 §358.33 31._5

OIFFERIENTIAL CORRECTIONS

TO[ .2156 TRA-I.000I TC3 .O614 8AU .0293

ROE -.44_ RIRA .0_12 RC3 -.0419 FAU .02267

FO( -.189_ FRA .7151FC3 -.6664 8SP _6

_C_ .4945 _RA 1.0014 8C3 .0744 FSP -246

LAUNCH DATE AUG 12 1970

HEk_(X:gNTRIC CONIC

eL 151.59 LAL .(30 LOL 318.88 VL 24.622 GAL

114.71 ECC .32672 INC 1.6715 vJ 29.391

260.77 RCA 77.23 APO 152.19 V2 35.046

320.84 7AC 90.98 ETC 258.62 CLP 4.97

11.553 OPA -25.35 RAP 226.86 ECC 1.4847

INJ LONG INJ RT ASC INJ ATNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

344.24 120.28 113.51 1! 42 9 575.9 20.71 336.81
316.56 120.29 113.50 13 32 _5 198.4 20.72 309.13

_.Z.25 117.82 117.30 13 0 2 308.9 16.23 315.27

277.58 122.47 109.82 16 16 46 5228.7 25.34 269.67

3_0.83 113.14 123.88 12 47 2 352.1 9.25 314.52

244.85 125.43 103.88 18 39 8 4758.3 33.14 235,99
NIO-C.CI_SE EXECUTION ACCURACY ORBIT OET(RNINATION ACCURACY

S_T 1231.7 ,%R 476.1 SC_3 98.9 ST 428.1 SR 470.2 SS 327.7

RRT -.3151 _ .3312 RIT" -.8074 CRT -.5647 CRS -.6408 CST .9934

SG_ 1320.5 _3 -.03_:J R13 .8105 LSA 640.0 MSA 319.1 SSA 16.4

,T_J 1242.2 SG2 448.0 THA 172.01 ELI 563.4 EL2 294.9 ALF 130.28

FLIGHT TIME 92.00

0ISTAN(E L>ZI.637

3.22 A2'L 91.50 HCA 91.28 SNA

RP 108.09 LAP -1.50 _ 50.17 VP _._7 GAP -17.78 A2'P 89.97 TAL 172.85 TAP

RC 40.174 GL -7.21 GP -9.48 2AL 70.93 2AP 10.04 ETS 106.29 2AIE 172.41 (T(

PLAN[TOCgNTR|C CONIC

C3 26.412 Vl.fl. 5.139 OLA -28.77 RAL 245.04 RAO 6568.1 V(L 12.157 PTH 2.18 VHP

ARRIVAL DATE NOV 12 1970

LNCH A214TH LNCH TIN[ L-I TINE INJ L_T
84.6_ 11 35 45 1103.82 18.20

95.32 13 4 55 816.27 18.22

tOO.O0 12 32 5_ 918.40 12.37
100,00 14 50 9 5764.97 24.26

110.00 12 25 57 940.16 5.L:_

110.00 17 13 53 5315.97 32.20

OIFF(R[NTIAL CORRIECTI(_IS

TO( .21_0 TRA -.9642 T(3 .10C_I 8AU .0434

-.4205 RR_ .0599 RC3 -.0615 FAU .02390

FOE -.1919 FRA .7411FC3 -.7835 8SP _842

BO[ .4727 BRA .986! 8C3 ,1229 FSP -274

115.94 (CO .31213 INC 1.5029 Vl 29.391

2_ML.14 RCA 79.75 APO 152.13 V2 35.060

327.68 ZAC 90.65 ETC 258.85 CLP 3.33

10.992 OPA -26.38 RAP 228.28 ECC 1.4347

INJ LO_ INJ RT AS( INJ ATMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LON6
339,J7 118.22 112,67 II 54 9 503.8 21.12 331.67

318.11 118.23 112.66 13 18 II 216.3 21.13 310.61

322.80 115.40 117.43 12 48 11 318.4 15.95 315.83
273.37 120.63 108.03 16 26 14 5165.0 26.49 265.28

320.20 111.16 123.82 12 41 38 340.2 9.69 313.28

241.72 123,06 102.14 18 42 9 4716.0 33.54 232.75

NI0-C(X,N_( (_ECUTION ACCURACY ORBIT DETERNINATION ACCURAC_

SGT 1279.5 SGR 479.2 SG3 108.7 ST 446.1 SR 469.4 SS 337.5

ART -.3510 RRF _3700 RTF" -.8197 CRT -.5801CRS -.6403 CST .99fi2

SG_ 1366.3 1_3 -.0457 R13 .8232 LSA 656.5 NSA 319.4 SSA 16.7

SC,I 1292.0 SG2 444.3 THA 171.50 ELI 575.9 ELI 296,2 ALF 132.49

9_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES LVJDL 5, 1970_

LAUNCH 0ATE AUG IZ 1970

I'_EL IO(ENTRI C CONIC

RL ISI.59 LAL .l_

RP 108.05 LAP -1.33

RC 40.345 GL -6.81

PLANE TOCENTR I C CONIC

C3 23.724 VHL 4.871

LNO4 AZPNTH LNCH TINE

89.10 12 11 27

90.90 IZ 26 43

100.00 12 J9.25

100,_ 15 1 215

110,00 12 19 15

110,00 17 18 6

FLIGHT TINE 94.00 ARRIVAL 0AT[ NOV 14 1970

OISTANCE 228.375

L(X. 318,88 VL 24.853 GAL 2.93 A?L 91.33 SEA 94;49 SNA

LOP 53.37 VP )6.377 GAP -16.81 AZP 89.90 TAL 173.06 TAP

GP -10.11 7AL 71.23 ZAP 10.24 ETS 96.16 ?AE 169.51ETE

117.11ECC .29850 INC 1.3337 VI 29.391

267.55 RCA 82.15 APO 152.07 V2 35.073

330.29 ZAC 9Q.24 ETC 259.08 CLP 1.66

DLA -28.33 RAL 244.76 RAO 6568.0 VEL IZ.046 PTH Z.J5 VHP 10.453 0PA -27.46

L-I TINE INJ LAT _NJ LONG INJ RT ASC INJ A2_4TH INJ TIME PO CST TIN

938,36 18.61 318.68 116.08 111.73 IZ 27 25 3§8.A

908.86 18.63 325,07 116.09 111.74 12 4I 52 508.9
_32,50 11.93 325.61 112.90 117.61 12 34 58 332.5

3697.99 25.59 268.84 118,65 106.00 16 36 24 5098.0

933.05 5.36 319.83 109.07 123.78 12 34 48 333.0

5270.21 32.81 238.29 120.57 100.19 18 45 56 4670.Z

RAP 229.67 ECC 1.3904

INJ 2 LAT INJ 2 LONG
21.41 321.1Z

21.42 317.30

15.53 316.67

27.54 260".58

9.96 313.50

33.86 229.21

OIFFERIENTIAL CORg_TI(_IS

TO£ .2153 TRA -.9(83 TC3 .15g0 BAU o0574

ROE -.3971 _A .0688 RC3 -.0863 FAU .02527

FOE -.1933 FRA .7691 fC3 -.92_3 BSP 4019
Bog .A517 _A .9707 BC3 .1809 FSP -305

LAUNCH DATE AUG 12 1970

HE_LIOCKNTRIC CONIC

RL 151.59 LAL .00

RP 108.01 LAP -1.13

RC 40.692 GL -6.31

PLANETCCENTRIC CONIC

C3 21.349 VHL 4,620

NIO-CCURS[ EXECUTION ACCURACY ORBIT OETERI411_TION ACCURACY

S6T 1327,6 S6R 483.4 $63 119.6 ST 463.5 SR 467.9 5s 346.9

RRT -.3899 RRF .4128 R1T -.8509 CRT -.5949 CRS -.6367 CST .9966

$66 I412.9 R23 -_0529 RI3 .8349 LSA 672.3 MSA 319.0 SSA 17.0

$61 1342.6 S6Z 440.2 THA 170.94 ELI 588.2 EL2 296.4 ALF 134.55

FLIGHT TINE 96.00 ARRIVAL DATE NOV 16 1970

0ISTANCE 235.124

LQ. 318.1_ Vt. 25.066 6tk 2.66 AZL 91,16 HCA 97.70 SMA 118.22 ECC .28580 INC 1.1629 vI 29.391

LOP 56.59 VP 36,535 GAP -15.87 AZP 89,84 TAL 173.32 TAP 271.03 RCA 84.43 APO 152.00 V2 35.086

GP -10.80 ZAL 71,61ZAP 10.80 ETS 86.50 7AE 166,64 ETE 331.32 2AC 89.75 ETC 259.32 CLP -.05

OLA -27.77 RAL 244.41RAO 6567.9 VEL !1.947 PTH 2.13 VHP 9.938 0PA_-28.58 R4P _1.03 ECC 1.3513
INJ I.OI6 INJ RT ASC INJ A214TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

335.03 112.21 114,_ 11 46 39 466.7 18.22 327.77

314.99 115.31 107.24 13 18 58 149.3 24.96 306.98

324,67 110.34 117.84 12 20 33 350.9 14.98 317.77

264.0"4 116,53 103,74 16 47 9 5028.3 28.43 255.60

319.72 106.g0 I23.77 12 26 33 331.0 10.03 313.39
234.55 IlT.M 98.03 18 50 50 4621.0 34.09 225.39

MIO-C(XJRSIE EXECUTICN ACCURACY ORBIT OETERt4INATION ACCURACY

S6T 1376.9 S6R 489.1 363 131.6 ST 479.0 SR 465.4 SS 555;0

RRT -.4Zc_J RRF ,4589 RTIF -,8402 CRT -.6043 CRS -.6329 CST .9975

1461.E I;_3 -.0635 RI3 ,8447 LSA 683.5 NSA 319.2 $SA 17.4

,361 1394.6 S6Z 435.9 THA 170.37 ELI 598.3 EL2 296.9 ALF 136.37

LNO4 ATMTH LNCH TIME L-I TINE INJ I.AT

90.00 11 28 53 1066,73 15.07

90.00 13 6 28 7A9.28 Z2.82
I00,00 12 4 42 950.93 11,34

100.00 13 13 a3 5628.33 215.81

110,00 12 11 Z 931.02 5.63

110,00 17 23 29 5L=_1.02 33.34

DIFFERENTIAL CCRR1ECTION$

TOE .2|11 TRA -.9340 TC3 ,2133 _kU .0_

ROE -.37AA RRA .0782 RC3 -.1169 FAU .02673

FOE -.192"Z FRA .8005 FC3-1.0841 BSP 4108

BoE .42_ BRA _9372 BC3 .2450 FSP -337

LAUN(H DATE AUG IZ 1970 FLIGHT TIME 98.00 ARRIVAL 0ATE NOV IB 1970

HIELIOCENTR}C CONIC OISTANCE 241,880

RL 151.59 LAL .00 LOt. 318,88 VL Z5,263 GAL 2,39 AIL 90,99 H(A !00,91 S_44

RP 107.97 LAP -.97 LOP 59.80 VP 36.683 GAP -14.97 ATP 89.81 TAL 173.63 TAP

RC 41.209 GL -5.70 GP -11,58 74L 72.08 TAP II.Tl ETS 77,84 7AE 163.84 ETE

PLANETOCENTRIC CONIC

C3 19.253 VHL 4.388 DLA -27.08 RAL 243.9t_ RAO 6567_8 V[L 11.859 PTH 2.10 VHP
LNO4 ATMTH

90.00

90.00

I00,00

I00 .O(3

II0,00

110,00

119.27 ECC .27398 INC .9894 Vl 29.391

274.55 RCA 86.59 APO 151.95 V2 35.098

331.56 7AC 89.16 ETC _59.55 CLP -1.80

LAUNCH DATE AUG 12 1970

9.445 DPA -29.76 RAP 232.33 ECC 1.3168

INJ TIN([ PO CST TIM JNJ 2 LAT INJ 2 LONG

11 21 19 523.0 16.74 331.25

13 40 4 43.7 26.48 299.62

12 5 3 373.7 14.29 319.10

16 58 24 4956.3 29.14 250.36

12 16 55 334.3 9.91 313.57

18 55 54 4568.4 34.18 221.28

LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A214TH

11 2 36 1123.03 13.46 338.39 109.21 115.15

13 29 21 643.66 24.77 507.87 113,48 104.18

II 48 50 973.68 10.62 325.96 107.76 118,11

15 25 48 5356.28 27.87 258.93 114.26 101.27

12 1 21 934.33 3.51 319.89 104.66 123.79

17 29 46 5168.38 33.77 2_0.50 115.28 95,67

DIFFERENTIAL CORRECTIONS NIO-COURSI[ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACy

TOE .2143 TRA -.9327 TC3 .2986 BAU .0867 S6T 1420.6 S6R 497,9 $63 145.0 ST 496.7 SR 462.7 S$ 363.0

RO£ -.3531 RRA .0877 RC3 -,1363 FAU .02850 RRT -.4818 _ ,5108 R1T -.8529 CRT -.6_03 CR$ -.6311 CST .9982

FOE -.1921 FRA .8315 FC3-1.2818 6SP 4412 $6_ 1505.3 RZ3 -,0666 R13 .8579 LSA 702.5 MSA 314.3 SSA 17.6

BoE ,4150 8RA .9368 BC3 .3370 FSP -_O SGI 1442.7 $62 429,6 THA 169.47 ELI 613.3 EL2 290.9 ALF 138.22

FLIGHT TIN[ 100.00 ARRIVAL OATE NOV ,30 1970

H_LI(_ENTRIC CONIC

RL 151,59 LAL .00

RP 107.93 LAP -.79

RC 41,891 6L -4,93

PLAN[T_ENTRIC CONIC

C3 17.408 VHL 4.172

LNC.J4 A_ATH LNCH TII4E
90.(X_ 10 39 5

gO.00 13 48 58

100.00 lJ 31 54

100.00 13 .M 49
110.00 11 50 15

110.00 17 36 58

DIFFERENTIAL CORRI[CTION$

TOE .2107 TRA -.91EO

ROE -.3323 RRA .0962

FOE -.1878 FRA .8675

BoE .3935 _qA .9212

0I STANCE 248.640

LOt. 318.88 VL 25.443 GAL 2.14 AZL- 90,81 H_A 104.13 SNA 120.26 ECC .26503

LCP 63,01 VP 36.819 GAP -14.09 AZP 89.80 TAL 173.98 TAP 278.11 RCA 88.63

GP -12.44 7AL 72,64 TAP 1_,94 ETS 70,46 ZAr 161,14 ETE 331.50 7AC 88.47

TC3 .3805 B_J .1005

RC3 -._042 FAU .050M
FC3-1.5098 6SP 4574

BC3 .4319 FSP -423

IN(: .8119 Vl 29.391
APO 151.89 V2 35.111

ETC _9.78 CLP -3.59

OLA o26.24 _AL 243.50 RAO 6567.7 V[L 11,781PTH 2.08 VHP 8.974 0PA -31.00 RAP 233.57 ECC 1.2865

L-I TINE INJ I.AT 1NJ L_N6 INJ RT AS_ INJ A214TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
1171,49 12.04 341.24 106._7 115.82 10 58 36 57!.5 15.42 334.19

5836.12 _._ 279.14 111,36 101.15 13 26 14 5236.1 27,47 270.71

10(30.90 9,74 327.51 105.17 118.40 11 48 35 400.9 13.46 3L=0.70
5481.9_ 28.74 253.M 111._6 98.58 17 10 11 4881.9 29.63 244.89

943,30 5.17 320.37 102.39 123.84 12 5 59 343.3 9.58 314.05

5112.31 34.06 2_.IS 112._J0 93,11 19 2 JO 4512.3 34.11 216.90
MI0oCOJRSI[ E_CUTION ACCURACY ORBIT OETERNIN_TION ACCURACY

S_T 1466.8 S(,R _O9;7 5_3 159.7 ST 510.7 SR A58.5 SS 369.1

RRT -.5311 _ .5646 RIT -,8620 CRT -.6451CR$ -.6222 CST .9978

$6_ 1352.8 R_3 -.0767 R13 .8678 LSA 714.0 NSA 311.7 SSA 18.0

SGI 1493.8 $6_ 424,1 THA I68.61 ELI 623.5 EL2 287.0 ALF 139.75

973



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 12 1970

HELIOCENTRIC CONIC

RL IS1.59 LAL .00

RP 107.89 LAP -.60

RC 41.728 GL -4.06

PLAIMETOCENTR|C CONIC

C3 15.790 VHL 3.974

LNCH 47NTH LNC_ TINE

90.00 I0 I6Z2

90.00 14 7 23

100.00 11 14 0

I00.00 15 5286

II0,00 11 37 49
110,00 17 45 6

FLIGHT T|NE IOZ.O0 ARRIVAL C4TE NOV 22 1970

0IST4NCE 255.401

LOt. 318.88 VL 25.609 G4L 1.90 AZL 90.63 HC4 107.35 SNA 121.19 ECC .25291 |NC .6292 Vl 29.391

LOP 66.23 VP 36.946 G4P -13.25 AZP 89.81 TAL I74.38 T4P 28J.72 REA 90.54 APO 151.84 v2 3S.123

GP -13.42 ZAL 75.27 Z4P 14.46 ETS 64.37 24E 158.36 ETE 330.70 Z4E 87.66 ETC 260.00 CLP -5.43

0LA -25.24 R4L 242.96 RA0 6567.6 VlEL 11.712 PTH 2.06 VHP 8.525 0PA -32.33 RAP 234.74 6CC 1.2599

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ 4_4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1218.90 10.62 344.00 103.63 116.40 10 36 41 618.9 14.08 337.03
5744.00 27.24 272.60 109.06 98.04 13 43 7 5144.0 28.07 264.04

1032,82 8,70 329,31 102.62 118,71 11 31 13 432.8 12,47 322.55

5403.32 29.39 247.98 109.3§ 93.70 17 22 31 4805.3 29.87 239.21

938.12 4.60 321.14 100.11 123.91 11 53 47 358.1 9,03 314.65

5052.78 34.18 221.f_0 109.65 90.37 19 9 19 4452.8 33.85 212.27

DIFFERENTIAL CORRI[CTIONS

TOE .ZO58 TRA -.89_4 TC3 .4736 BAU .|148
ROE -.3120 RRA .1096 RC3 -.2634 FAU .03243

FO£ -.1797 FRA .9067 FC3-1.7780 BSP 4764

80E .3738 BRA .9051 BC3 .3437 FSP -472

LAUNCH 04TE AUG 12 1970

HELX(X:ENTRIC CONIC

RL 151.59 LAL ,00

RP 107.86 LAP -.41

RC 43.711GL -2._q

PLAMETOCENTRIC CONIC
C3 14.375 VHL 3.791

LN_I A_t4TH LNCH TII4E

90.00 9. 53 46

gO.O0 14 23 23

IOG.O0 10 93 II

100.(30 16 6 40

110.OO 11 24 6

_10.00 17 34 14

0IFFERENTIAL CORRECTIONS

TO[ .1988 TRA -.8811 TC3 .3B02 _4U .1288

ROE -.2921 RR4 .1229 RC3 -.3359 FAU .03470
FOE -.1670 FRA .9502 FC3-2.0899 8SP 4940

80E .3fl34 8RA .8896 Be3 .6704 FSP -526

MI0-COURS_ EXECUTION ACCURACY CRBIT OETERNINATZON ACCURACY

SGT 1510.7 _ 326.2 SG3 176.1 ST 522.3 SR 453.0 SS 373.4

RRT -.5830 _ .6206 RTF -.8709 CRT -.6600 CRS -.6081 CST .9959

S_ 1599.7 1_3 -.0869 RI3 .8776 LSA 722.4 HSA 3;08.7 SSA 18.4

SGI 1544.1 SG2 418,3 THA 167,60 ELI 631 ,5 EL2 281,5 ALF 141,11

FLIGHT TINE 104.00 ARRIVAL 0ATE NOV 24 1970

OISTANCE 262.160

LOL 318.88 VL 23.762 GAL 1.67 421. 90.44 HCA 110.56 SI4A ILPZ.06 ECC .24358 INC .4399 Vl 29.391
LOP 69.45 VP 37.063 GAP -12,44 AZP 89.85 TAL 174.80 TAP 285.37 RCA 92.33 APO 151.79 V2 35.135

GP o14.52 ?AL 73.99 ZAP 16.23 ETS 59.42 ZAE 156.10 ETE 329.79 ZAC 86.71 ETC 260.22 CLP -7.34

OLA -24.06 RAL 242._ RAO 6567.6 V1EL 11.652 PTH 2.03 VHP 8.098 OPA -33.75 RAP 235.83 ECC 1.2366
L-| TINE INJ LAT INJ _ INJ RT A,_WC INJ A?NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1267.99 9.12 346.82 101.00 116.92 J0 14 34 668.0 12.66 339.93

5632.87 27.94 266.03 106.61 94.81 13 39 36 5052.9 28.31 257.38
1069.77 7.49 331.38 100.12 119.02 11 13 1 469.8 11.30 324.67

5326.32 29.79 242.14 106.75 92.63 17 35 26 4726.3 29.84 233.33

979.06 3.81 322.24 97.86 124.00 Jl 40 25 379.1 8.25 315.97

4989.79 34.10 216.58 106.76 87.46 19 17 23 4389.8 _3.37 207,4Z

MI0-COUR_E [XECUTICN ACCURACY ORBIT 0ETERMINATION ACCURACY

_T 1552.4 _ 548.7 SG3 194.1 ST 530.8 SR 445.7 SS 375.8

RRT -.6353 RRF .6771 RW -.8790 CRT -.6738 CRS -.5871 CST .9919

1646.5 R23 -.0985 R13 .8869 LSA 726.5 MSA 305.9 SSA 18.9

SC,I 1594.0 SG2 4|2.7 THA 166.42 ELI 636.4 EL2 274.7 ALF 142.31

L4UNCH C4TE 4UG IZ 197O FLIGHT TIME 106.00 ARRIVAL CA TE NOV 26 1970

HELIO(EN_RIC CONIC DISTANCE 268.914

RL 151 .§9 LAL .OO LOt. 318.88 VL 25.901 G4L I .'4"5 47L 90.24 HCA 113,79 SMA 122,88 ECC .23500 INC .2422 VJ 29.391

RP 107.82 LAP -.22 LOP 72.67 VP 37.171 GAP -11.66 47P 89.90 TAL 175.26 TAP 289.04 RCA 94.00 APO 151.75 v2 35.146

RE 44.829 GL -l.73 GP -15.75 7AL 74.77 ZAP 18.24 ETS 55.45 7AE 153.78 ETE 328.62 74C 85.62 ETC 260.42 CLP -9.31

PLAN[TOCENTRIC CONIC

C3 13.145 VHL 3.626 0L4 -22.68 RAL 241.79 RAO 6567.5 VEL 11.599 PTH 2.03 VHP 7.695 DPA -35.28 RAP 236.81ECC 1.2163

LNCH AZMTH LNCH TINE L-I TIME INJ LAT tNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

9G.00 9 31 O 1320.32 7,50 349,81 98,49 117,39 9 53 0 720,3 11,11 342.99

90.00 14 43 25 5561.37 28.28 259.36 104.08 91.49 16 16 6 4961.4 28.19 250.69

100.00 I0 35 30 1112,13 6,08 333,74 97,73 119,32 lO 54 2 512.1 9.94 327.08

100.00 16 21 36 5244.80 29.89 236.08 104.10 89.47 17 49 1 4644.8 29.49 227.30

110.OO 11 9 13 1006.42 2.77 323.67 95.67 124.08 11 25 59 406.4 7.22 317.42

110.OO 18 4 22 4923.28 33.78 211.42 103.85 84.42 19 26 25 4323.3 32.64 202.37

0IFFERENTI4L CORRECTIONS NI0-COUR,_WE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCE .1895 TRA -.8642 TC3 .6952 8AU .1431 SGT 1S92.1 _ 579.2 SG3 214.0 ST 535.8 SR 436.1 SS 376.7

ROE -.2722 RRA .1378 RC3 -.4_43 FAU .037_:_ RRT -.6868 I_ .7325 RTF -.8868 CRT -.6866 CRS -.5568 CST .9843

FOE -.1482 FRA .9987 FC3-2.4503 BSP 5131 SGB 1694.2 1_3 -.1109 R13 .8961 LSA 725.7 MSA 303.5 SSA 19.4

BOE .3317 BRA .8751 BC3 .8144 FSP -587 SGI 1644.4 SG2 407.6 THA 165.03 ELI 637.4 EL2 266.6 ALF 143.40

LALINCH OATE ALK._ 12 1970 FLIGHT Till[ 108.00 ARRIVAL 0ATE NOV 28 1970

HELIC(ENTRIC CONIC 0ISTANCE 275.661

RL 151 ,59 LAL .00 L_I,. 318.88 VL Z6.029 GAL 1.25 A?L 90.03 H(A 117.01 ,S_A 123.63 ECC .22715 IN(;

RP 107.79 LAP -.03 LOP 7_.89 VP 37.270 GAP -10.gO A2'P 89.98 TAL 175.74 TAP 292.75 RCA 95.55 APO

RC 46.073 GL -.26 GP -17.15 7AL 75.61 ?AP 20.48 ETS 32.26 _AE 151.59 ETE 327.18 7AC 84.35 ETC

PLAN_T(XENTRIC CONIC

C3 12.082 VHL 3.476 0L4 -21.07 RAL 241.19 RAO 6567.5 VEL 11.553 PTH 2.02 VHP 7.315 0PA -36.94 RAP

LN(J'_ A?)4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TIME
90.00 9 7 52 1377.02 5.71 353.01 96.14 117.78 9 30 49

9(3.00 15 I 47 546_.63 28.26 252.57 101.52 88.09 16 32 56

I00.00 I0 15 1 1160,35 4,47 336,41 99.46 119,59 I0 34 21

I00.00 16 37 _ 5160,54 29,67 229.83 101,44 86,18 18 3 21

110.00 10 53 15 1040,50 1.46 325.45 93,59 124.16 11 10 35

1_0.00 18 15 35 4853,16 33,18 206,03 100.99 81,28 19 36 28

01FFERENTI4L CORRKCTIONS NIO-COURSIK EXECUTION ACCURACY

TOE .1775 TRA -.8473 TC3 .8149 8AU .1571 ,_aT 1626.9 ,S_ 619.3 .%3 235.8

ROE -.2518 RRA .1550 RC3 -.5308 FAU .03991 RRT -.7349 RRF .7843 RTF -.8935

FOE -.1211FRA 1.0922 FC3-2.8596 85P 5309 SCdB 1740.7 R_3 -.1246 R13 .9046

_OE .3081 BRA .8613 8C3 .9726 FSP -652 SGI 1693.3 SG2 403.5 TH4 163.40

•0328 Vl 29.391

151,72 V2 35,158

260,60 CLP -II.36

237.66 ECC 1.1988

PO CST TIM INJ 2 LAT INJ 2 LONG

777.0 9.38 346.26

4868.6 27.69 243.95

560.3 8.37 329.80

4560.5 28,83 221.13

440.5 5.94 319,22

4253.2 31,62 197.15

O_'BIT DETERMINATION ACCURACY
ST 536.2 SR 423.3 SS 376.2

CRT -.6985 CRS -.5133 CST .970:6

LSA 718,7 MSA 302.2 SSA 19.9

EL1 633.2 EL2 256.6 ALF J44.43
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OI

LAUNCH (]ATE AUG 12 1970 FLIGHT TIN_ 110.00

HELIOCENTRIC CONIC DISTANCE 2BZ.398

RL 151 .39 LAL .00 LOL 318.88 VL Z6.145 GAL 1.06 ATL B9.81 PICA 12_.23 SMA
RP 107.76 LAP .|6 LOP 79.1Z VP 37.361 GAP -10.17 AZP 90.09 TAL |76.Z3 TAP

RC 47.431 GL | .45 GP -18.73 ZAL 76.50 TAP 22.95 ETS 49.71 7A£ 149.50 ETE
PLAME TOCENTR|C CONIC

C3 11 .17Z VHL 3.343 CLA -19._2 R/__ _40.61 RAO 6567.4 _EL |1.513 PTH Z.OI VHP

LNO4 ATNTH LNCH TIME L-I TIME INJ LAT

90.00 8 44 19 1439.04 3.73

90.00 15 20 45 5373.96 27.85

IOO.00 9 53 46 1214.93 Z.63

100.OO 16 53 59 5073.31 29.10

I10.00 I0 36 17 1081.69 -.11

llO.O0 18 27 57 4779.32 32.28
DIFFERENTIAL CORRIEC T IONS

TOE .1623 TRA -.8304 TC3 .9367 BAU .1710

ROE -.2_O3 RRA .1750 RC3 -.6579 FAU .04Z77

FOE -,0838 FRA 1.1109 FC3-3.3145 BSP 5475

BOE .2817 _A .8486 BC3 1.1446 FSP -724

LAUNCH DATE AUG 12 1970

/'EL ZOCENTRIC CCNIC

RL 151 ,59 LAL .00

RP 107.72 LAP .35

RC 48.893 GL 3.43

PLANE TO(ENTRIC CONIC

C3 10.407 VHL 3,226
LN04 A2'14TH LNI(J4 TINE

90.00 8 20 16

90.00 15 40 31

100.00 9 31 47

100.00 17 11 41

110.00 10 18 25

110.G0 18 41 33

DIFFERENTIAL CORRI[C T IC)NS

TOE .1444 TRA o.8145 TC3 J .0396 BAU .J835

ROE -.2067 RRA .I_FJO RC3 -.8095 FAU .04588

FOE -.0340 FRA 1 .1771 FC3-3.8168 BSP 5676

BOE .2521 _A .8385 BC3 1.3334 FSP -805

ARRIVAL CATE NOV 30 1970

124.33 ECC .21998 INC .1854 Vl 29.39!

296.46 RCA 96.98 APO 151,69 V2 35.168

325.46 ZAC 82.88 ETC 260.76 CLP -13.50

6.959 DPA -38.75 RAP 238.36 ECC 1.1839

INJ LONG INJ RT A,_ INJ A2_4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

356.50 93.98 118.09 9 8 18 839.0 7.46 349.80

245.68 98.98 84.66 16 50 19 4774.0 26.82 237.17

339.41 93.37 119.79 10 14 1 614.9 6.57 332.85

223.41 98.82 82.85 18 18 32 4473.3 27.8J 214.84

327.60 91.66 124.18 10 54 19 481.7 4.37 321.39

L_0.46 98.2(] 78.10 19 47 36 4179.3 30.31 191.80

NID-COL_SIE EXECUTION ACCURACY CRBIT-DETERNINATION ACCURACY

,f_T |655.8 _ 671.0 S_3 259.2 ST 531.3 SR 406.3 SS 376.0

_T -.7778 _ .8308 RTF -.B995 CRT -.7096 CRS -.4537 CST .9476

1786.6 _3 -.1389 RJ3 .9128 LSA 704.7 MSA _02.7 $SA 20.4

•%1 1741.0 SG2 401.1 THA 161,49 ELI 622.6 EL2 244.3 ALF 145.47

FLIGHT TINE IJZ.DO ARRIVAL DATE DEC 2 1970

OISTANC[ 289.124

LOL 318.88 VL L_.250 GAL .89 A21. 89.58 H_ 123.46 ,_A 124.98 £CC .21346 INC .4210 Vl 29.391

LOP 82.34 VP 37.445 GAP -'9.46 A27 90._3 TAL 176.73 TAP 300.19 RCA 98.30 APO 151.66 V2 35.179

GP -20.53 7AL 77,44 ZAP _5.66 ETS 47,65 7AE 147.49 ETE 323.47 ZAC 8J.18 ETC 260.88 CLP -_5.74

OLA -17.10 RAL 240.08 RAO 6567.4 VEL 11.480 PTH 2.00 VHP 6.629-_PA -40.74 RAP 238.88 ECC 1.1713

L-! T|NE INJ LAT INJ LO_ |NJ RT ASC INJ A_ITH INJ T11_ PO CST TIN INJ Z LAT JNJ 2 LONG
1507.28 1.53 .31 92.05 J18.28 8 45 _3 907.3 5.30 353.66

5276.76 27.04 2_8._ 96.54 81.24 17 8 28 4676.8 _5.55 230.33

1276.49 .54 342.79 91,50 119.89 9 53 4 676.5 4.51 336.26
A982.78 28.16 216.85 96.32 79.52 18 34 43 4382.8 26.42 20_.47

|130.44 -1.98 330.15 99.9?. 124.13 10 37 15 530.4 2.52 323.94

4701.60 31.05 194.74 95.57 74.98 19 59 54 4101.6 28.67 186.35

NI0-COURG[ EXECUTION ACCURAC_
SGT 1_.4 SGR 737.8 S_3 284.6

RR7 -.8154 RRF .8711RTF -.9049

1835.3 _3 °.1528 R13 .9_1_

•%1 1791.0 SG8 400.8 THA 159.21

ORBIT DETERI<INATION ACCURAC_

ST 521.8 SR 383.9 55 379.8

CRT -.72_0 CRS -.3778 CST .91D2

LSA 685.7 HSA 505.4 SSA _0.8
ELI 606.3 EL2 228.3 ALF 146.67

LAUNCH 0ATE AUG 12 _970

HEL|OCENTRIC CONIC

RL t51.59 LAL .O0

RP 107.69 LAP .54

RC 50.451 GL 5.69

PLANE TOCENTRIC CC_NIC

C3 9.778 VHL 3.127

LNCH AZNTH LNCH TIME

90.00 7 55 40

90.00 16 1 21

I00.00 9 9 6

100.00 17-30 36

110.00 9 59 41
110.00 18 56 30

FLIGHT TINE 114.00 _RRIVAL _ATE _EC 4 1970

C|STANC£ Z95.836

LOc 318,88 VL 26.346 GAL .72 ATL 89.35 PiCA 1_6.69 ,94A 125;5B ECC ._0755 INC ,6746 v! 29.391

LOP 85.57 VP 37.521 GAP -8.77 AZP 90.4D TAL 177.23 TAP _O5.92 RCA 99.51 APO 151.64 v2 35.188

GP -22.57 ZAL 78.40 ZAP _8.63 ETS 45.97 ZAE 145.53 ETE 321.18 7AC 79.23 ETC 260.98 CLP -18.09

DLA -14.69 RAL 239.61 RAO 6567.4 VEL 11.453 PTH 1.99 VHP 6.327 OPA -42.92 RAP 239.17 ECC 1.1609

L-I T[ME INJ LAT INJ LONG JNJ RT AG_ |NJ AFNTH INJ TIME PC) CST TIM INJ 2 LAT ZNJ 2 LONG

1582.68 -.90 4.52 90.40 118.30 8 _2 3 982.7 2.89 357.89

5176.43 25.80 :231.60 94._6 77.90 17 27 37 4576.4 23.87 223.46

1345.73 -1.81 346.59 89.90 119.84 9 31 32 745.7 2.18 340.07

4888.62 26.81 210.17 94.O0 76.26 18 5Z 4 4288.6 24.65 202.04
1187.30 -4.14 333,12 88.44 123.96 10 19 28 587.3 .34 326.91

4619.81 _9.45 188.g0 93,14 71.81 20 13 30 4019.8 26.69 180.81
DIFFERENTIAL CORRECTIONS

TOE .1218 TRA -.7994 TC3 1.1667 BAU .1995

ROE -.1795 RRA .2278 RC3 -.9839 FAU .048_

FOE .0333 FRA 1.2501 FC3-4.3352 BSP 5827

BOE .2169 8RA .B312 BC3 1.526_ FSP -885

NI0-CCURS_E EXECUTION ACCURAC_ ORBIT OETER/41NATION ACCURACY

S(.T 1695.7 _ 8_0.4 ,%3 311.1 ST 506.6 SR 354.0 5S 392.3

RRT -.8453 _ ._]40 R1T o._092 CRT -.7396 CRS -.2890 CST .855!
SG_ 1883.7 1_3 -.166_ RI3 .9291 LSA 661.9 HSA 311.9 SSA 21.1

SGI 1839.9 .%2 404.0 THA 156.56 EL1 582.2 EL2 207.3 ALF 148.17

LAUNCH DATE AUG IZ 1970 FLIGHT TIN[ 116.00

H_LIOCENTRIC CONIC

RL 151.59 LAL .OO

RP 107.67 LAP .73

RC 52.096 GL 8.28

PLANETOCENTRIC CONIC

C3 9.281 VHL 3.046

LNCH A2'HTH LNCH TIME
00.00 7 30 26

90.00 16 23 3O

IO0.00 8 45 41

1O0.00 17 50 56

110.00 9 40 8

110.00 19 12 58

ARRIVAL DATE DEC 6 1970

OISTANCE 302.533

LO... 318.88 VL _6.432 GAL .57 AZL 89.05 H(.J_ 129.92 SNA 126.12 ECC ._0221 INC .9508 Vl 29.391
LOP 88.80 VP 37.590 GAP -8.11 A2'P 90.61 TAL 177.73 TAP 307.65 RCA 100.6_ APO 151.62 V2 35.J9_

GP -24.88 ZAL 79.39 ZAP 31.86 ETS 44.59 ZAE 143.56 ETE 318.57 ZAC 76.99 ETC 261.02 CLP °20.57

OLA -11.98 RAL 239.22 RAO 6567.3 VlE:L 11.431PTH 1.98 W'IP 6.056 DPA -45.34

L-I TIN[ INJ LAT INJ LONG INJ RT AGC INJ A2'NTH INJ TIME PO CST TIN

1666.24 -3.59 9.18 89.09 118.11 7 58 12 1066.2

5072.42 24.12 _4.45 _.22 74.69 17 48 2 4472.4

1423.49 -4.43 350.87 88.63 119.59 9 9 24 823.5
4790.40 25.04 203.41 91.93 73.12 19 10 47 4190.4

1252.92 -6.63 336.57 87.27 123.61 I0 1 1 652.9
4533.73 27.48 182.99 90.99 68.82 20 28 3_ 3933.7

DIFFERENTIAL CORRECTIONS

TOE .O9"/'O TRA -.7848 TC3 1 ._645 BAU .2J_1

ROE -.1477 RRA .2626 RC3-1.1857 FAU .05217

FOE .1177 FRA 1.3294 FC3-4.866| 8SP 6002

_O£ .1767 8RA .8276 BE_ 1.7334 FSP -971

RAP 239.19 ECC 1.1527

INJ 2 LAT INJ 2 LONG
.20 2.55

21.78 216.56

-.46 344.34

22.49 195.54

-_.16 330.33

24.35 175.22

ORBIT DETERMINATION ACCURAC_

ST 488.6 SR 317.2 SS 420.2

CRT -.7727 CRS °.2220 CST .7869

LSA 642.5 MSA 320.5 SSA 20.9
ELI 554.9 EL2 177.3 ALF 149.98

NIO-C, OJRSE E_CUTZON ACCURACY

,%T 1704.0 S(,R 9"24.2 ,%3 338.7

RRT -.8694 RRF .9303 R1T -.9131

SG8 1938.5 1_3 °,1761 R13 ,9376

_1 1894.5 S_2 410.7 THA 153.41
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 5, 1970)

LAUNCH DATE AUG IZ 1970 FLZGHT Till[ 118.00 ARRIVAL DATE DEC 8 1970

HI[LIOCENTRIC CONIC DZSTAkK_[ _09.214

RL 15|.59 LAL .00 LCL 318.88 VL 26.510 GAL .44 ATL 88.75 HCA 133.14 54<A 126.61ECC .19742 INC 1.2543 vJ 29.391

RP 107.64 LAP .92 LOP 92.03 VP 37.653 GAP -7.47 AZP 90.86 TAL 178.21 TAP 311.36 RCA 101.62 APO 151.61 VZ 35.206

RC 53.8f8 GL 11.21GP -27.51 7AL 80.37 ZAP 35,37 ETS 43.39 ZAE 141.53 ETE 315.65 ZAC 74.43 ETC 261.00 CLP -23.18

PLAN[TOCENTRIC CC_IIC
C3 8.918 VHL 2._6 CL4 -8.93 RAL 238.94 RA0 6567.3 VlEL 11.415 PTH 1.98 VHP 5.818 0PA -48.01 RAP 238.86 £CC 1.1468

LNOI AFNTH LNCH TIM[ L-I TINE INJ LAT INJ LOI_ INJ RT AS(: INJ AZt4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 7 4 Z7 1759.17 -6.55 14.41 88119 117.61 7 33 46 1159.2 -2.80 7.74

90.00 16 47 16 4964.09 21.98 217.23 90.51 71.69 18 10 I 4364.1 19.28 209.60

100.00 8 21 Z6 1510.79 -7.35 355.71 87.76 119.06 8 46 37 910.8 -3.42 349.13

100.OO 18 12 58 4687.71 22.84 196.58 90.19 70.17 19 31 6 4087.7 19.93 189.00

110.00 9 19 46 1328.14 -9.44 340.58 86.49 125.01 9 41 54 728.1 -5.0_ 334.27

110.(30 19 31 8 4443.12 25.10 I77.01 89.19 66.00 ZO 45 11 3843.1 21.65 169.57

OIFFERI[NTIAL CORRI[CT|ONS N|0-COURSI[ EX[CUT|ON ACCURACY C_B|T 0ETKRMINATION ACCURACY

T0E .0687 TRA -.7695 TC5 1.3348 8AU .2316 ._T 1698.9 SGR 10fl0.5 $63 366.2 ST 467.9 5R 274.8 SS 469.7

ROE -.1086 RRA .3047 RO-I .4107 FAU .05523 RRT o.8873 RKF .9_03 RTF -.9160 CRT -.8570 CRS -.2283 CST .7192

FOE .2250 FRA 1.4128 FC3-5.3810 8SP 620I Sf,dB 1997.4 R23 -.1813 RI3 .946I LSA 637.9 HSA 328.3 SSA 20.2

BOg .1285 eRA .8276 BC3 1.9421 FSP -1060 SG| 1952.4 ._ 421.5 THA 149.69 ELl 525.9 EL2 133.8 ALF 151.85

LAUNCH DATE At.K; 12 1970 FLIGHT TINE 120.00 ARRIVAL CATE 0EC 10 1970

HELI(XKNTRIC CONIC

_. 131.59 LAL .00
RP 101..61 LAP 1.10

55.612 GL 14.50

PLANETCX_KNTRIC CONIC

C3 8.697 VHL 2.949 OLA
LNCH A2qulTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJATNTH INJ TII4_.

90.00 6 37 51 1862.85 -9.78 Z0.32 87.78 116.71 7 8 34

90.00 17 13 4 4850.82 19.38 209.94 89.2I 68.94 18 33 54

I00.00 7 56 15 1608.76 -I0.55 1.24 87.38 118.13 8 23 3

I00.00 18 37 1 4580.04 20.18 189.69 88.87 67.47 19 53 21

110.00 8 58 51 1413.93 -12.58 345.24 86.17 122.05 9 22 5

110.00 19 51 14 4347.73 Z2.33 171.00 87,82 63.42 21 3 42

OIFFERENTIAL CCR1q[CTIONS NI0-C.(XIRSE EXECUTION ACCURACY

TOE .0386 TRA -.7558 TC3 1_556 8AU .24B0 5GT 1679.6 SGR 1200.4 SG3 391.5

ROE -.0595 RRA .3566 RC3-1.6463 FAU .05770 RRT -.8967 RRF .9650 RTF -.9169

FOE .3553 FRA 1._09 FC3-5.7434 8SP 6375 _ 2064.4 R_3 -.1822 RI3 .9544

BOg .0709 BRA .8357 BC3 2.1326 FSP -1138 $61 2017.4 SG2 438.2 THA 145.42

DISTANCE 315.877

LCL 318.88 VL 26.579 GAL .32 A21.. 88.41 H(.A 138.38 ,_qA 127.06 ECC .19314 IN(: 1.5921 Vl 29.391
LCP 95.27 VP _7.710 GAP -6.85 A2qP 91.15 TAL 17_.67 TAP 315.05 RCA 102.52 480 151.60 V2 35.214

GP -30.47 ?AL 61.35 7AP _.19 [TS 42.31 ZAE 139.35 ETE 312.42 ZAC 71.52 ETC 260.91 CLP -25.93

-5.52 RAL 238.80 RAG 6567.3 Vl[L 11.406 PTH 1.97 VHP 5.620 OPA -50.97 RAP 238.11 ECC 1.1431
PO CST TIM INJ 2 L4T ZNJ 2 LONG

1262.9 -6.11 13.56

4250.8 16.34 202.58

1008.8 -6.70 354.56

3980.0 16.96 182.38

813.9 -8.26 338.81

3747.7 18.58 163.87

ORBIT OETER_4INATICN ACCURAC_

ST 449.5 SR 240.4 SS 544.8

CRT -.9418 CRS -.3956 CST .6732

LSA 669.7 NSA 328.5 SSA 16.8

EL1 504.6 EL2 72.0 ALF 152.66

LAUNCH DATE AUG 12 1970 FLIGHT TIN[ 122.00 ARRIVAL GATE 0KC 12 1970

HI[LIO(ENTRIC CONIC

RL 151.59 LAL .0(3

RP 107.59 L4P 1.28

RC 57.469 GL 18.18

PLANE T(X_KNTRIC CONIC

C3 8.635 VHL 2.938

LNCH A2'NTH LNCH T|I4E

90.00 6 9 20

gO.00 17 41 20

I00.00 7 29 51

100.00 19 3 30

II0.00 8 36 13

110.00 20 13 37

0IST4NCE 322.520

LOL 318.88 VL 26.641 G4L .2i AZL 88.03 H(.A 139.61 S,qA 127.46 ECC .18933 INC 1.9725 Vl 29.391

LOP 98.51 VP 57.760 GAP -6.24 47P 91.50 TAL 179.10 T4P 318.71 RC4 103.53 4PO 151.60 V2 35.222

GP -33.81 7AL 82.30 ZAP 43.30 ETS 41.25 7AE 136.96 ETE 308.9274C 68.21 ETC 260.73 CLP -28.85

OLA -1.76 RAL 238.81R40 6567.3 VEL 11.403 PTH 1.97 VHP 5.466 DPA -54.22 RAP 236.78 ECC 1.1421

L-I T|I,I[ [NJ LAT INJ LONG INJ RT ASC INJ A2NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1979.05 -13.25 27.09 87.97 !15.26 6 42 19 1379.0 -9.73 gO.J7

4731.88 16.31 202.57 88.43 66.52 19 0 12 4131.9 12,99 195.46

J719.29 -14.01_ 7.61 87.59 116.68 7 58 30 1119.3 -10.32 .76
4466.87 17.08 182.72 88.07 65.09 20 17 f17 3866.9 13.58 175.67

1511.52 -16.04 350.69 86.44 120.60 9 1 25 911.5 -11.86 344.07

4247.39 19.15 164.95 86.96 61.13 21 24 24 3647.4 15.15 158.12
CRBIT 0ETEI_4INATION ACCUR4CY
ST 434.4 _ 248.2 SS 644.8

CRT -.9949 CRS -.7057 CST .6599
L54 751.4 MSA 317.9 SSA 16.8

ELI 499.8 EL2 21.8 ALF 150.32

DIFFERENTIAL CORRECTIONS

TOE .OO71 TRA -,7407 TC3 1.3375 BAU .2671

ROE .0038 RRA .4201 RC3-1.8880 F*U .05_

FOE .5103 FRA 1.5871 FC3-5.9798 8SP 6621

BOE .0081 BRA .8516 BC3 2.3137 FSP -1211

LAUNCH DATE AUG 12 19"/'0

NIO-COURSE EXECUTION ACCURACY

SGT 1645.0 _ 1379.4 SG3 413.7

RRT -.g06_ RRF .97fl6 RTF -.9169

SG6 2146.8 R_3 -.1747 R13 .9630

$61 2097.5 SG2 457.5 THA 140.53

FLIGHT TINE 124.00 ARRIVAL 04rE DEC 14 1970

H_LIC_ENTRIC CONIC

RL 151.59 LAL .OO

RP 107.57 LAP 1.45

RC 59.382 GL 22.26
PLANETC_KNTRIC CONIC

C3 8.759 VHL 2.960

LN(.H A2'NTH LN(H TINE

gO.O0 5 39 25

90.00 18 12 46

100.00 7 1 5_

100.00 19 33 0

II0.O0 8 12 39

I10,00 20 38.42

DIFFERENTIAL CORRECTIONS

TOE -.0266 TRA -.7242 TC3 1.2_06 BAU .2867

.0879 RRA .49_5 RC3-2.1047 FAU .06033

FOE .6928 FRA 1.6674 FC3-5._N527 8_P 6838

BOE .0918 BRA .8791 Be3 2.4482 FSP -1255

OISTANCE 329.143

LOL 318.88 VL 2_.696 GAL .12 471. 87.59 HCA 142.84 ,T#4A 127.82 ECC .18596 IN(:

LOP 101.74 vP 37.806 GAP -5._6 AZP 91.9_ TAL 179._0 TAP 322.33 RCA 104.05 APO

GP :37.55 7AL 83.12 ZAP 47.72 ITS 40.12 FAE 134.27 [TE 305.17 7AC 64.50 ETC

2.4071 Vl 29.391

151.59 V2 35.229

260.42 CLP -31.94

OL_ 2.38 PAL 239.00 RAO 6567.3 VIEL 11,408 PTH 1.97 VHP 5.366 0PA -57.78 RAP 234.70 £CC 1.1442

L-I TIME INJ LAT INJ _ INJ RT ASC INJ A2'NTH INJ TII4E PO CST TIM INJ 2 LAT INJ 2 LONG

2110.00 -16.90 34.97 88.90 113.06 6 14 35 1510.0 -13.63 27.81

4606.38 12.76 195.06 88._8 64.50 19 29 32 4006.4 9.22 188.17

1844.05 -17.68 15.05 88.54 114._O 7 32 36 1244.0 -14.23 -7.96

4347.56 13.53 173.64 87.89 63.09 2045 27 3747.6 9.81 168.82

1622.48 -19.77 357.13 87.44 118.47 8 39 42 1022.5 -15.81 350.24

4141.90 .15.57 158.87 _.73 39.18 21 47 43 3541.9' 11.38 152.28
HIO.-V_OR_E [XECUTION ACCURACY OK_IT OETERMIN4TION ACCURACY

S_T |587.2 S_R 158_.6 SG3 429.3 ST 424.7 5R 338.1 SS 768.7

RRT -.gO84 RRF .9_31RTF -.9147 CRT -.9164 CR5-.9150 CST .6809

St_ 2243.5 R_3 -.1600 R13 .9714 LSA 892.1NSA 299.3 SSA 14.4
SGI 2191.6 ,%2 480.0 THA 135.03 ELI 551.9 EL_ 108.0 4LF 142.04
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197Op

LAUNCH OAT[ AUG 12 1970

P_EL IOCENTRI C CONIC

RL 151.§9 LAL .00

RP 107.55 LAP 1.62

RE 61.346 GL 26.73

PLANE TOCENTRIC CONIC

C3 9.121 VHL 3.020

LNO4 A_4TH LNCH TI14[

go.OO 5 6 59

90.00 18 48 16

100.00 6 31 37

1(30.OO 20 6 20

110.00 7 47 23

110.(30 21 7 4

FLIGHT TIME I26.00 ARRIVAL CATE GEC 16 1970

LOt, 318.8H VL 26.744 GAL

LOP 104.98 VP 37.845 GAP

GP -41.70 74L 84.07 TAP

CISTANCE 335.743

•03 ATL 87.09 PiCA 146.07 ._A 1Z8.14 ECC .18300 IN( 2.9118 VI 29.391

"5.09 A?P 92.42 TAL 179.65 TAP 325.91RCA 104.69 APO 151.59 V2 35.235

52.40 ETS 38.84 7AE 131._1 ETE 301.24 ZAC 60.37 ETC 259.95 CLP -35.20

DLA 6.88 RAL 239.39 RAO 6567.3 VEL 11.424 PTH 1.98 VHP 5.331 0PA -61.61 RAP 231.56 ECC 1.1501

L-I TI14[ JNJ LAT INJ LCNG INJ RT ASC INJ A_4TH |NJ TJN[ PC) CST TIN |NJ 2 LAT INJ Z LONG

2258.84 -20.62 44.30 g0.73 109.85 5 44 38 1658.8 -17.73 36.82

4473.09 8.74 187.34 88.90 62.96 20 2 49 3873.1 5.04 180.61

1985.89 -21.45 23.89 90.39 111.33 7 4 43 1385.9 -18.36 16.46

4221.27 9.52 168.40 88.48 61.53 21 16 41 362J .3 5.65 161.76

1748.B0 -23.67 4.89 89.36 115.41 8 16 31 1148.8 -20.05 357.58

4031.12 11.61 152.72 87.23 57.62 22 14 15 3431.1 7.26 146.34
OIFFERENTIAL CORR1ECTK_NS

TOE -.0674 TRA -.7J47 TC3 | .0990 BAU .3074

ROg .2054 RRA .6016 RC3-2.2685 FAU .05944

FOE .9107 FRA 1.7512 FC3-5.6419 BSP 68§6

BOE .2162 8RA .9343 _3 2.52136 FSP -1236

LAUNCH OATE AUG 12 1970

NIO-COURSI[ EXECUTION ACCURACY ORBIT 0ETERMINATIC_ ACCI_ACY

,%T 1523.9 S_ 1830.6 SG3 438.8 ST 429.7 SR 522.0 SS 921 .6

RRT -.9068 _ ._84 RTF -.9113 CRT -.8559 CRS -.9801CST .7378

2381.9 1_3 -.1375 RI3 .9794 LSA 1109.0 NSA 276.2 SSA 11.9

.q6| 2327.7 $62 505.3 THA 129.2_ ELI 652.3 ELI 177.8 ALF 128.56

HELIOCENTRIC CONIC

RL 151.39 LAL .00

RP 107.53 LAP 1.79

RC 63.35_ GL 31.58

PLANET(XENTR|C CO,JIC

C3 9.804 V_. 3.131
LNO'I ATI4TH LNCH TIME:

90.00 4 30 45

90.00 19 19 21

1DO.DO 5 58 2

JDO.DO 20 44 45

110.DO 7 19 42

110.DO 21 39 34

OJFFERENTIAL CORRECTIOI_

TOE -.0651 TRA -.6383 TC3 1.0650 BAU .3544

• 3289 m_A .6689 RC3-Z.4850 FAU .06056

FOE 1.0576 FRA 1.6668 FC3-5.3476 BSP 8106

8oE .3353 BRA .9246 6C3 2.7036 FSP -I348

FLIGHT TINE J28.00 ARRIVAL 0ATE DEC 18 1970

0ISTANCE 342.323

LQ. 318.88 VL 26.766 GAL -.03 A?I. 86.49 HCA 149.29 SMA 128.42 ECC .18043 INC 3.5091 Vl 29.391

LOP 108.22 vP 37.880 GAP -4.fl4 A2'P 93.02 TAL 180.15 TAP 329.45 RCA 10fl.Z5 APO 151.59 vZ 35.240
GP -46.24 _AL 64.86 ZAP 57.29 ET$ 37.28 ZAI[ 127.71 [TE 297.21 ?AC 55.84 ETC 259.29 CLP -38.62

OLA 11.71RAL 239.99 RAO 6567.4 VEL 11.454 PTH 1.99 VHP 5.377 CP_ -65.65 RAP 226.85 ECC 1.1613
L-J TINE XNJ L.AT |NJ LO% XNJ RT ASC INJ A2NTH |NJ TINE PO CST TIN ZNJ 2 LAT INJ 2 LONG

24)0.34 -24.15 55,63 93.68 105.25 5 11 15 1830.3 -21.83 47.73

4329.83 4.22 179.23 90.49 61.97 20 41 31 3729.8 .44 172.59

2148.84 -25.09 34.63 93.39 106.81 6 33 51 1348.8 -22.55 26.75

4086.56 5.07 1EO.88 gO.0| 60.50 21 52 52 3486.6 1.11 154.34

1893.2_ -27.56 14.27 92.44 111.07 ? 51 16 1293.5 -24.45 6.49

3914,91 7.30 |46.48 _.65 56._1 22 44 49 3314.9 2.85 140.2_

NI0-COJR,_ EY_CUTION ACCURACY C_31T 0[TERMINAT|ON ACCURACY

SGT |371.9 ,_R _4.8 SG3 429.1 ST 377.8 5R 7W.7 55 999.5

RRT -.9093 RRF .9919 RTF -.9071 CRT -.7708 CR5 -._41 CST .6980

SG_ 2495.7 R_5 -.1115 RI3 .9857 LSA 1256.2 NSA 261 .8 SSA 9.5

SG| 2447.9 5G_ 486.1 THA |22.3_ ELI 773.9 EL2 221.0 ALF 114.40

L_UNCH 0ATE AUG 12 1970 FLIGHT TII( 130.00 _RRIVAL CATE _EC Z0 1970

H[LI(XENTRIC CONIC

RL 151.59 LAL .DO

RP 107.52 L*P 1.95

RC 65-.403 GL 36.74

PLAN[TO(ENTRIC CONIC

C3 10.949 VHL 3.309

LN_H A?NTH LNCH TIME

90.00 3 48 8

90.00 20 18 41

IDO.O0 5 _9 4
IO0.DO 21 3O 26

110.DO 6 48 28

IIO.DO 2Z 17 32

0ISTANCE 348.876

LOt. 318.88 VL 26.823 GAL -.09 ATL 85.77 PI(A 152.52 SI4A 128.67 [CC .17820 INC 4.2318 Vl 29,391

LOP 111.47 VP 37.911 GAP -4.DO kTP 93.76 TAL 180.40 TAP 352.92 RCA 105.74 &PO 151.59 V2 35.245

GP -51.16 7AL 85.58 TAP 62.31ETS 35.36 ZAE 123.75 ETE 293.14 ?AC 50.93 [TC _58.32 CLP -4_.19

0LA 16.85 RAL 240.84 RAO 6567.4 V[L 11.504 PTH 2.00 VHP 5.526 CPA -69.77 RAP 219.70 ECC 1.180E

L-I TIN[ INJ LAT INJ LONG |NJ RT A,SC INJ A2'NTH INJ TIM[ PO CST TIM INJ 2 LAT ZNJ 2 LONG

2632.96 -27.04 69.75 97.97 98.75 4 32 1 2033.0 -25.55 61.40
4171.73 -.87 170.40 93.37 61.70 2| 28 12 3571.7 -4.65 163.76

2339.74 -28.17 47.96 97.76 100.44 5 58 4 1739.7 -26.44 39.59

3940.19 .13 152.83 92.81 60.11 22 36 6 3340.2 -3.85 146.30

2060.04 -31.09 25,96 97.00 104.98 7 22 48 1460.0 -28.72 17.56
3792,66 2.67 140.05 91.22 55.91 23 20 44 3192.7 -1.82 133.84

ORBIT,DETERMINATION ACCURAC_
ST _7_.6 SR 995.4 SS 1114.1

CRT -.7231CRS -.9981CST .6799

LSA 1516.3 MSA 264.7 5SA 7.6

ELI 1033.1 EL2 246.6 ALF 106.00

OIFFERENTIAL CORRI[CT|ON$

TOE -.06_2 TRA -.6466 TO3 .7574 BAU ._687

ROE .5086 RRA .8506 RC3-2.4024 FAU .05446

FOE 1.2285 FRA 1.7610 FC3-4._fO65 BSP 8516
BOE .5131 8RA 1.0685 BC3 2.5189 FSP -1278

NI0-COURSE £_ECUTICN ACCURACY'
SGT 1278.1"8C.R 2381.4 SG3 412.5

RRT -._74 _ .9_44 RIT -.8860

2702.7 R25 -.0915 R13 .9902
SGI 2650.3 SG2 529.4 THA 116.61

LAUNCH O_TE AUG 12 1970 FLIGHT TIME 132.00 ARRIVAL OATE 0EC 22 1970

H_LI(XENTRIC CONIC

RL 151.59 LAL .00

RP 107.51 LAP 2.11

RC 67.486 GL 42.15

PLAN[TC__ENTRIC CONIC
C3 12.807 _ 3.579

LNO4 A_qTH LNCH TINE
go.DO 2 53 I

go.OO 21 22 30

1DO.DO 4 30 !5
IDO.DO 22 27 57

II0.DO 6 11L_

110.DO 23 3 15

DISTANCE 355.404

LOL 318.88 VL _.854 GAL -.13 A2L 84.87 hlCA

LOP 114.71 VP 37,936 GAP -3.49 A2P 94.68 TAL

GP -56.41 7AL 86.21 7AP 67.33 ETS 32.98 7d_E

155.74 SMA 128.87 ECC .17651 INC 5.1304 Vl 29.391

180.59 TAP 336.34 RCA 106.15 APO 151.59 V2 35.249
119.28 £T£ 289.07 7AC 45.69 ETC 256.98 CLP -45.84

OLA 22.15 RAL 241.93 RAO 6567.5 VEL 11.584 PTH 2.03 VHP 5.811CPA -73.69 RAP 208.50
L-I TINE INJ LAT INJ _ INJ RT ASC INJ A?NTH INJ TIM[ PO CST TIN INJ 2 LAT

2886.43 -28.31 88.14 103.61 89.65 3 41 7 2286.4 -28,06

3984.05 -6.L_kq 159.88 g_.06 62.46 22 28 54 3384.1 -10.51

2572.91 -29.83 65.06 103.59 91.62 5 13 8 1972.9 -29.31

3772.80 -5.52 143.62 97.32 60.58 23 30 50 3172.8 -9.40

2256.34 -33.61 40.70 103.27 96.62 6 49 3 1656.3 -32.33

3662.14 -2.32 133.24 95.33 55.89 24 4 17 _062.1 -6_78
OIFFER1ENTIAL COI_[CTJCNS

TOE -.0540 TRA -.6115 TC3 .5124 BAU .39dO

ROE .7493 RRA 1.0347 RC3-2.2432 FAU .04814

FOE 1.3757 FRA 1.7338 FC3-3.2539 9SP 91_

BOE .7513 _qA 1.2019 _C3 2.3(_9 F5P -1182

MIO-O_UR!I_ EXECUTION ACCURACY

_GT 1122.2 _ 2666.3 SG3 379.2
R_T -.8_69 R_" ._1 RTF -.8554

2911.3 _23 -,06_ RI3 .9938

•%1 2860.1 ,%2 543.3 THA 110.47

ECC 1.2108

INJ 2 LONG

79,49

153.09

56.30

136.98

31.70

126.99

ORI_IT 0ETERN|NATION ACCURAC_

ST 328.9 SR 1315.1 55 1194.8

CRT -.6344 CRS -.9994 CST .6084
LSA 1788.6 NSA 257.3 SSA 5.9

ELI 135_.2 EL2 251.0 ALF 99.35
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)
lml

LAUNCH DATE AUG 12 1970

HELIOCENTRIC CONIC

RL 151.59 LAL .00

RP 107.50 LAP ?.Z5

RC 69.60G GL 47.67

PLAN£TOCENTRIC CONIC

C3 15.844 VHL 3.981

LNCJ4 ATMTH LNCH TIME

90.00 I 13 5

90.00 Z3 13 11

I00.00 3 I_ 37

100.00 23 53 ZO

110.00 5 Z3 34

II0.00 0 5 48

FLIGHT TIE 134.00

LOL 318.88 VL 26.880 GAL

LOP 117.96 VP 37.958 GAP

GP -61.93 ZAL 86.77 ?AP

DISTANCE 361.904

-.15 AZL 83.71HCA'IS8.96 SNA

-?.98 AZP 95.87 TAL 180.7? TAP

72.19 ETS ]0.04 ZAE 114.37 ETE

ARRIVAL CATE 0EC 24 1970

1Z9.05 ECC .1747? INC 6.?855 Vl ?9.391
339.68 RCA 106.50 APO 151.60 V? 35.253

?85,03 ZAC 40.19 ETC ?55.08 CLP -49.45

OLA ?7.55 RAL ?43.27 RAO 6567.6 VEL 11.714 PTH ?.06 VHP

L-I TIME IN| LAT IN| LONG IN| RT A_ IN| A?NTH IN| TIME

3293.56 -24.67 lIT.Zl J09.32 75,64 ? 7 58

3671.11 -16.16 141.59 106.213 66.43 Z4 14 Z?

2898.36 -28.05 88.99 110.16 79.23 4 3 55

3541.33 -13.05 130.53 104.67 62.86 24 52 71

?497.95 -33.92 59.50 111.08 85.53 6 5 12

3514.51 -7.91 |25.47 I01.64 56.64 1 4 23

OIFFER1ENTIAL CORRECTIONS

TOE -.0109 TRA -.5661 TC3 .7505 8AU .40_O

ROE 1.0774 RRA 1.7758 RC3-1.8953 FAU .03898

F0£ 1.4865 FRA 1.6747 FC3-2.I_W30 85P 9348

_E 1.O775 8RA 1.3958 Be3 1.9118 FSP -fOOl

MI0-COURS£ EXECUTION ACCURACY
SGT 940.6 5GR 2995.3 SG3 332.8

_T -.79JJ _ .9972 RTF -.7919

SC_ 3J39.3 _3 -,0413 RI3 ,9963

•f_l 3089.5 S62 557.8 THA I04.43

LAUNCH 0ATE AUG |2 1970 FLIGHT TIME 136.00

Ol STANCE 368.368

L0L 318.88 VL 26.gOI GAL -46 A5'L 82.|6 HCA

LOP |2!.20 VP 37.975 GAP -2.50 A5'P 97.46 TAL

GP -67.71 ZAL 87.26 ZAP 76.72 ET5 26.50 ZAE

6.783 0PA -76.91 RAP 190.60 ECC 1.2608
PO CST TIN INJ 2 LAT INJ 2 LONG

2693.4 -76.41 108.97

3071.1 -19.21 134.74

?298.4 -29.25 80.39
2941.3 -16.57 173.57

1897.9 -34.17 50,26

2914.5 -17.25 119.05

ORBIT DETERMINATION ACCURACY

ST ?76.2 SR 1671.3 5S 1743.4

CRT -.4742 CRS -.9998 CST .4087
LSA 2086.2 MSA 751.0 $SA 4.7

ELI I675.5 EL2 249.5 ALF 94.10

ARRIVAL OATE OEC ?6 1970

OLA 32°86 RAL 244.85 RAO 6367.9 VEL 11.932 PTH

HELIOCENTRIC CONIC

RL 151.59 LA_ .00

RP 107.49 LAP ?.39
RE 11.740 GL 53,16

PLANET(XENTRIC CONIC

C3 21.000 VHL 4.583

162.16 5MA 129.19 ECC .17341 INC 7.8354 VI 29.391

180.78 TAP 342.95 RCA 106.79 APO 151.60 V2 35.755

109.02 ETE 281.00 ZAC 34.47 ETC 75_.32 CLP -52.74

2.12 VHP 7.030 OPA -78.49 RAP 164.24 ECC 1.3456

LNO4 A234T_ LNCH TIME L-I TIME INJ LAT

72.59 72 4 0 3974.50 -L_.27

107.4J 2 34 49 3121.63 -_.26

72.59 22 4 0 3974.50 -L:_.27
107.41 2 34 49 3121.63 -L:_.26

110.00 4 2 46 2851.06 -_.gO

110.00 1 39 g 3?93.07 -15.94

DIFFERENTIAL CC_RI[CTIONS

TOll .1127 TRA -.4833 TC3 .0908 8AU .4218
ROE 1.4807 RRA 1.5708 RC3-1.4995 FAU .0}039

FOE 1.5003 FRA 1.3554 FC3-1,2531 8SP I0226

80E 1.4850 8RA 1.6435 8C3 1.5073 FSP -855

IN| L.Ce_ IN| RT A.,_ IN| A_TH IN| TI_ F_ CST TIN IN| 2 LAT IN| ? LONG

166.96 115.50 65.19 23 10 14 3374.5 -25.43 159.34

I03.62 115.50 65.19 3 26 51 2571.6 -25.42 95.99

166.96 115.50 65.19 23 I0 14 3374.5 -25.43 159.34

103.62 115.50 65.19 3 26 51 2521.6 -25.47 95.99

85.66 I18.46 70.90 4 50 17 2251.1 -31.73 77.23

113.34 111.98 59.35 2 34 2 2693,1 -_9.88 106.44

NI0-COUR51[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 737.8 SGR 3283.7 SG3 275.9 ST ?57.8 SR 1980.? SS 1215.2

RRT -.6338 _ ._79 RTF -.6353 CRT .2142 CR5-1.0000 CST -.2216

SG8 3365.6 R23 -.0213 RI3 .9977 LSA 2324.0 MSA 251.7 5SA 3.6

SGI 3317.8 S¢,2 564.8 THA 98.35 ELI 1981.0 EL2 251.7 ALF 88.38

LAUNCH OATE AUG 12 1970 FLIGHT TI_4E 138.00 ARRIVAL CATE DEC ?8 1970

HELIOCENTRIC CONIC CISTANCE 374.79?

RL 151.59 LAL .00 LOL 318.88 VL 26.918 GAL -.16 AZL 79.96 HCA 165.35 SNA 179.31 ECC .17736 INC10.O366 Vl Z9.391

RP 107.48 LAP Z.53 LOP I74.45 VP 37.989 GAP -2,03 AZP 99.7? TAL 180.76 TAP 346.17 RCA 107.O2 APO 151.60 V2 35.157

RC 73.903 GL 58.35 GP -73.76 ZAL 87.70 ZAP 80.77 ETS ??.31 ZAE 103.18 ETE ?76.94 ZAC ?8.55 ETC 248.10 CLP -54.98

PLANE TOCENTRIC CONIC

C3 30.367 VHL 5;511 OLA 37.86 RAL 246.58 RAO 6568.? VEL 12.318 PTH ?.?? VHP 8.?|? DPA -77.53 RAP 135.11 ECC 1 .4998

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A;PMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

63.74 21 213 ?9 4717.19 -22.27 186.17 124.81 58.56 72 30 46 3617.2 -26.26 178.98

116.26 3 32 12 ]060.58 -22.25 98.79 174.80 58.55 4 ?3 13 ?460.6 -76.25 91.60

63.74 21 20 ?9 4717.19 -?2.27 186.17 124.81 58.56 22 30 46 3617.? -76.26 178.98

116,26 3 32 12 ]060.58 -22.25 98.79 124.80 58.55 4 ?3 13 2460.6 -26.75 91.60

63.74 21 20 ?9 4717.19 -27.27 186.17 124.81 58.56 22 30 46 3617.? -26.26 178.98

116.26 3 3? 12 ]060.58 -22.25 98.79 124.80 58.55 4 ?3 13 2460. _6 -26.25 91.60

DIFFERENTIAL CORRECTIONS MI0-CCURS[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .3498 TeA -.3527 TC3 -.0167 8AU .4140 SGT 590.2 SGR 3532.8 ._.,3 715.4 ST 389.5 SR ?248.9 SS 1148.1

ROE 2.0282 RRA 1.9759 RC3-1.0196 FAU .021389 RRT -.2019 RRF .9984 RTF -.2056 CRT .7515 C85-1.OO00 CST -.7523

FOE 1.4601 FRA 1.4170 FC3 -.5956 8SP 11059 SG8 3581.7 RZ3 -.0016 813 .9984 LSA 2542.I MSA 255.2 SSA 2.9

BOg 2.0581 8RA 2.0071 8C3 1.0197 FSP -685 $61 3534.8 SG2 577.7 THA 91 .99 EL1 7268.1 EL? 254.8 ALF 82.49

LAUNCH DATE AUG 12 1970 FLIGHT TINE 140.00 ARRIVAL CATE CEC 30 1970

HELICCENTRIC CONIC OISTANCE 381.159

RL 15! .59 LAL .00 LOL 318.88 VL 26.93| GAL -.13 AZL 76.58 MCA 168.51 ,91A 129.40 ECC .17155 INCI 3.4232 Vl 79.391
RP IO7.48 LAP ?.65 LOP 127.70 VP 38,000 GAP -J.58 AZP 103,16 TAL ]80.65 TAP 349.16 RCA 107.20 APO 151.60 V2 35.Z58

RC 76.087 GL 67.88 GP -80.12 ?AL 88.10 IAP 84.I6 ETS 17.37 ZAE 96.70 ETE 277.65 7AC 27.40 ETC ?40.85 CLP -53.ZO

PLANETOCENTR|C CONIC
C3 49,339 VHL 7.024 OLA 42.|9 RAL 248.29 RAO 6568.B V_L |3,06§ PTH 2.38 VHP 10.163 OPA -74.I4 RAP 111.91 ECC 1.8120

LN04 AZMTH LNCH TINE L-| TIME |NJ LAT INJ LONG INJ RT A_ INJ A_ITH INJ Title PO CST TIN IN3 ? LAT INJ ? LONG

57.31 L_O 57 42 4423.01 -|9._0 20|.5I |35.3| 51.81 22 11 _5 3823.0 -74.31 195.04
122.69 4 8 37 ]099.25 -19.49 lO0.O0 |35.30 5I._0 5 0 16 ?499.2 -_4.30 93.52

57.31 20 57 42 4423.01 -I9.JrJO 2_1.51 135.31 51.81 22 11 25 38?3.0 "24.31 195,04

112.69 4 8 37 ]099.25 -19.49 100./30 I35.30 51.80 5 0 16 2499.2 -74.30 93.5?
57.31 _ 57 42 4423.01 -|9.50 201,51 135.3| 51.81 22 11 25 38?3.0 -24.31 195.04

122.69 4 8 37 3099.25 -19.49 I00.00 1_5.30 51.80 5 0 16 2499.2 -24.30 93.52
0IFFERENTIAL CORRtECTION$ MI0-COUR._E £XIECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE .8542 TRA -.09"28 TC3 -.0555 8AU .3562 SGT 708.6 SGR 3696.8 S(13 157.8 ST 697.5 SR 2420.3 55 1058.6

ROE 2.7798 RRA 2.5618 RE3 -.5371 FAU .01136 RRT .5156 RRF .9987 RTF .5138 CRT .9206 CRS-I.0000 CST -.9_03

FOE 1.3844 FRA 1.7786 FC3 -.1994 8SP 11665 $68 3764.1 823 .0178 R13 .9985 LSA 7719.4 MSA 264.7 SSA ?.3
BOE 2.9081 8RA 2.5635 BC3 .5399 FSP -509 SGI 3715.3 5G2 604.1 THA 84,L_J ELl ?505.0 EL? _63.2 ALF 74.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUN(H DATE AUG 12 1970 FLIGHT TIN[ 142.00 ARRIVAL CATF JAN | 1971

HEL ICX_ENTR IC CONIC

RL 151.59 LAL .00

RP 107.48 LAP 2.77

RE 78.289 GL 65.96

PLANE TO(ENTRI( CONIC

C3 94.987 VHL 9.746

LNCH ATNTH LNCH TIN[

53.21 20 46 4

126.79 4 29 30

53.21 _ 46 4

126.79 4 29 30

53.21 2'0 46 4

126.79 4 29 30

OIFF[RENT ZAL CORRECTIONS

TOE 3.027S TRA 1.2182 TC3 -.0330 BAU .1707

ROE 3.1073 RRA 3.3407 RC3 -.1303 fAU .0(3187

FDE 1.34_8 FRA 1.Z052 FC3 -.0171 BSP 12168

BO[ 4.3384 (_q4 3.5558 8C3 .1344 FSP -360

CI ST4NCE 387.428

LOL 318.88 VL 26.941 GAL -.08 AlL 70.71 HCA 171.60 S_A 129.46 ECC .17098 INC19.2927 Vl 29.391

LOP 130.95 VP 38.006 GAP -1.16 AlP 109.10 TAL 180.41 TAP 352.01 RCA 107.33 APO 151 .59 v2 35.259

GP -86.66 ?4L 88.49 2AP 86.77 ETS 9.40 Z4E 89.03 ETE 265.72 2AC 15.98 ETC 223.52 CLP -14.48

DLA 4_.17 R4L 249.45 RAO 6569.9 VEL 14,708 PTH 2.66 VHP 13.684 OPA -68.68 RAP 94.97 ECC 2.56]3

L-I TIN[ INJ LAT JNJ LONG INJ RT ASC INJ AZNTH |NJ TJN[ PO CST TIM INJ 2 LAT INJ 2 LONG

4621.06 -13.54 213.91 145.62 46.48 22 3 5 4021.! -18.97 208.20

3210.65 -13.52 104.60 145.60 46.48 5 23 0 2610.7 -18.95 98.89

4621.06 -13.54 213.91 • 145.62 46.48 22 3 fi 4021.1 -18.97 208.20

3210.65 -13.52 104.60 145.60 46.48 5 23 0 2610.7 -18.95 98.89

4621.06 -13.54 213.91 145.62 46.48 22 3 5 4021.1 -18.97 208.20

3210.65 -13.52 104,60 145.60 46.48 5 23 0 2610.7 -18.95 98.89

MIO-COURSE EXECUTIGN ACCURACY ORS IT 0ETERMINATION ACCURACY

SG7 2050.3 .T_ 3340.9 S_3 110.5 ST 1805.7 SR 2008.8 SS 999.7

RRT .8901 RRF .g951 RTF .9265 CRT .9665 CRS -.9979 CST -.9810

,568 3919.B 1_3 .0331 RI3 .9985 LSA 2858.8 HSA 350.7 SSA 1 .8

561 38_4.4 5GZ 814.0 THA 59.85 ELI 2678.7 EL2 347.5 ALF 48.15

LAUNCH DATE AUG 12 1970 FLIGHT TIN[ 144.00 ARRIVAL DATE JAN 3 1971

HELIOCENTRIC CONIC

RL 151.59 LAL .00

RP 107.48 LAP 2.87

RC 80.507 GL 65.47

PLANETC_.ENTRIC CONIC

C3 240.6(]4 VHL 15.511

LNCH A2NTH LNCH TIME

53.65 20 44 34

126.35 4 24 43

53.65 20 44 34

126.35 4 24 43

53.65 _ 44 34

126.35 4 24 43

DISTANCE 393.470

LC_. 318.88 VL 26.946 GAL .02 AZL 58.42 HCA

LOP 134._ VP 38.010 GAP -.81 AZP 121.46 TAL

GP -80.40 ZAL 68.88 ZAP 88.51 ETS 190.32 ZAIE

174.51 SMA 129.50 ECC .17061 INC31.5793 Vl 29.391

179.92 TAP 354.42 RCA 107.40 APO 151.59 v2 35.258

78.38 ETE 87,73 ZAC 11.02 ETC 6.48 CLP 81.00

OLA 44.85 RAL 248.66 RAO 6571.4 VlEL 19.024 PTH 3.08 VHP 21.146 0PA -59.91
L-I TIME INJ LAT INJ LONG INJ RT ASC JNJ ATMTH INJ TIME PO CST TIM

4783.21 -5.59 221.02 153.03 45.43 22 4 17 4183.2

3381.38 -5.58 112.50 153.01 45.43 5 21 4 2781.4

4783.21 -5.59 221.02 153.03 45.43 22 4 17 4183.2

3381.38 -5.58 112.50 153.01 45.43 5 21 4 2781.4

4783.21 -5.59 221.02 153.03 45.43 22 4 17 4183.2

3381.38 -5.58 112.50 153.01 45.43 5 21 4 2781.4

OIFIrER1ENTIAL CORRECTIONS HIO-COURSIE EXECUTION ACCURACY

TOE-|.3|06 TRA .5197 TC3 -.0254 BAU .5021 5_T 560.2 S_ 3948.0 $63 77.7

ROE-7.0393 RRA-5.6281 RC3 -.1540 FAU-.OJ199 RRT .2"172 RRF -.9982 RTF -.1794

FOE 1.4994 FRA I .3348 FC3 .0431 BSP 11995 S_ 3987.6 RZ3 -.05_ RI3 -.9980

BOE 7.1603 BRA 5.6521 8(,,3 .1561 FSP -245 SGI 3950.1 SG2 545.3 THA 88.12

RAP 80.91ECC 4.9597
INJ 2 LAT INJ 2 LONG

-11.17 215.64

-11.15 107.12

-II.17 215.64

-II.15 107.12

-11.17 215.64

-11.15 I07.12

ORBIT DETERMINATION ACCURACY

ST 490.9 SR 2745.0 SS 1081.4

CRT .8812 CRS .9994 CST ,8646

LSA 2981.7 MSA 234.1 SSA 1,6

EL1 2779.1 EL2 229.2 ALF 80.98

LAUNCH DATE AUG 12 1970 FLIGHT TIN[ 146.00 ARRIVAL _ATE JAN 5 1971

HELIOCENTRIC CONIC DISTANCE 398.696

RL 151.59 LAL .00 LOL 318.88 VL 26.949 GAL .28 AZL 25.72 HCA 176.F0 SMA 129.52 ECC .17052 INC64.2803 VJ 29.391

RP 107.48 LAP 2.97 LOP 137.45 VP 38.011 GAP -.68 AZP 154.24 TAL 178.64 TAP 355.35 RCA 107.4] APO 151.60 V2 35.257

RE 82.739 GL 53.91 GP -60.37 ZAL 89.19 ZAP 89.32 ETS 185.04 24[ 58.29 ETE 82.24 7AC 22.48 ETC 301.00 CLP 88.62

PLANETO(ENTRIC CONIC

C3 902.725 VHL _O.045 DLA 34.13 RAL 242.94 RA0 6572.9 V_L 32.000 PTH 3.48 VHP 39.912 OPA -41.53 RAP 67.02 ECC15.8566

LNCH A2NTH LNCH TINE L-I T|N[ INJ LAT INJ LONG XNJ RT ASC INJ ATI4TH INJ TIN[ PO CST TIN |NJ 2 LAT INJ 2 LONG

70.09 21 40 52 4674.17 .04 207.35 153.01 55.87 22 58 46 4074.2 -4.44 201.13

109.91 2 42 44 3725.92 .06 136.61 153.00 55.87 3 44 50 3125.9 -4.42 130.39

70.09 21 40 52 4674.17 .04 207.35 153.01 55.87 22 58 46 4074._ -4.44 201.13

IO9.91 2 42 44 3725._'Z .06 136.61 153.00 55.87 3 44 50 3125.9 -4.42 130.39

II0.00 2 57 7 3682.08 -1.56 134.28 154.10 55.85 3 58 29 3082.1 -_.03 128.05

II0.00 2 29 35 3766.00 1.65 138.66 151.92 55.85 3 32 21 3166.0 -2.84 132.45

OIFFER1ENTIAL CORRECTIONS NI0-COLMSE EXECUTION 4CCURACY ORBIT OETERHINATION ACCURACY

TDE-4,7000 TRA -.6070 TC3 -.0836 BAU 3.1626 SGT 1037.0 5GR 3517,2 SG3 61.9 ST 897.A SR 2248.7 SS 1523.5

RO-II .1872 RR-10.2642 RC3 -.2484 FAU-.05397 RRT .8205 I_ r -.9995 R1T -.BO57 CRT .9626 CRS .9998 CST .9570

FOE 2.1827 FRA 2.1381 FC3 .0518 BSP 10894 S_ 3666,9 R23_-.0646 R13 -.9977 LSA 2850.7 MSA 238.1 SSA 1 ,3

_E12.1344 BRA|0.2821 BE3 .2621 FSP -192 ,5(;1 _621.4 _2 575.7 THA 76.04 ELI 2410.5 EL2 226.7 ALF 68.79

LAUNCH 0ATE AUG 12 1970 FLIGHT TIN[ 148.00 ARRIVAL DATE JAN 7 1971

H£LIC_ENTRIC CONIC DLSTAN_.E 409.0g0

RL 151.59 LAL .00 LQ. 318.88 VL 26.948 GAL -.42 A?L 149.50 PICA 183.56 SNA 129.51ECC .17063 tNC59.]O21

RP 107.49 LAP 3.06 LOP 140.70 VP 38.009 GAP .81 ATP _.75 TAL 182.02 TAP 5.58 RCA 107.41 APO 151.61

RC 84.985 GL -56.00 GP 64.99 ZAL 89.79 ZAP 90.81ET$ 183.23 7AE 68.09 ETE 284.63 ZAC 144.15 ETC 290.94
PLANETC_ENTRIC CONIC

C3 781.285 VHL 27.951 0LA -68.50 RAL 189.17 RA0 6572.8 VlEL 30.043 PTH 3.45 VHP 35.480 0PA 71.70 RAP 549.16

Vl 29.391

v2 35.255

CLP 91.91

TDE 6.3687 TRA 1.7294 TC3 -.1204 BAU 2.8674

RO-14.9294 RRA-1.5481RC3 .2467 FAU-.04598

FDE-3.3617 FRA -.3610 FC3 .0510 05/:) 12605

80E16.2311 BRA 2.3211 8C3 .2745 FSP -219

ECC13.8580

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
24.84 3 27 _ 2419.48 .40 76,80 9_,_H) 158._0 4 7 57 !819,5 7,83 74.24

155.16 13 46 58 677.22 .41 288.85 99.02 158.30 13 58 16 77.2 7.84 2#6.29

24.84 3 27 38 2419.48 .40 76.80 9_.99 158.30 4 7 57 1819.5 7.83 74.24

155.16 13 46 58 677.22 .41 288.85 99.02 158.30 13 58 16 77.2 7.84 286.29

24.84 3 27 38 2419.48 .40 76.80 9_.99 158,50 4 7 57 1819.5 7.83 74.24

155.16 13 46 58 677.22 .41 28_.85 99,02 158,30 13 58 16 77.2 7.84 286.29

DIFFERENTIAL CORRECTIONS MIO-COUR_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY
_,T 1753.9 .%R 3464.7 SG3 66,7 ST 1336.9 SR 3071.4 SS 2120.6

RRT -.9456 I_ ,9995 R7F -.9476 CRT -.9912 CRS-I.O000 CST .9916

3883.3 R23 -,0574 R13 .9978 LSA 3961 ,I MSA 165.8 SsA 2.0

SGI 3849.2 $62 513.7 THA 116.08 ELI 5345.8 EL2 162.6 ALF 113.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19701

LAUNCH 0ATE AUG 12 1970 FLIGHT TINE 150.00 ARRIVAL CAT[ JAN 9 1971

H(L I(XENTRI C CONIC

RL 151 .59 LAL ,00

RP 107.50 LAP 3.14

RC 87.241 GL -6§.43

PLANE TOCENTRIC CONIC

C3 243.977 VHL 15,620

I;NCJ4 ATNTH LNCH TIN[

17.94 I 40 7

162.06 JZ Z8 35

17.94 1 40 7

162.O6 12 28 35

17.94 I 40 7

162,06 12 18 35

O|FFERt[NT IAL CORRIECTION$
TOE 3.9097 TRA I .2959 TC3 o.0754 BAU

ROE-7.5179 RRA-I .7523

FOE-2.1431 FRA-.4948

8.4738 BRA 2.1794

Ol STAN(E 414.510

LOL 318.88 VL 26.945 GAL -.17 ATL 121.82 HCA 185.96 SI4A

LOP 143.95 VP 38.004 GAP .99 ATP 58.32 TAL 180.84 T4P

GP 8Z.46 7AL 89.21 TAP 91.79 [TS 189.09 7AF" 85.50 F'TE

129.49.ECC .17071 1NC31.8153 Vl 29.391

6.80 RCA 107.39 APO 151.60 V2 35.253

286.55 7AC 160.01KTC 308.28 CLP 103.73

OLA -74.27 RAL 165.87 RAO 6571.4 V[L 19.113 PTH 3.03 VHP 19.384 DPA 71.75 RAP 289.94 KCC 5.0152

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ A_ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

Z328.54 7.50 78.87 73.73 164.13 2 18 56 1728.5 15.19 77.03

5839.88 7.51 261.66 73.75 164.13 14 5 55 5239.9 15.20 259.82

2328.54 7.50 78.87 73.73 164.13 2 18 56 1728.5 15.19 77.03

5839.88 7.51 261.66 73.75 164.13 14 5 55 5239.9 15.20 259.82

2328.54 7.50 78.87 73.73 164.13 2 18 56 1728.5 15.19 77.03

5839.88 7.51 261.66 73.75 164.13 14 5 55 5239.9 15.20 259.82

MID-COUR51E EXECUTION ACCURACY GRBIT 0ETERNINATION ACCURACY

.5560 SGT L_277.0 _ 3667.8 $63 89.6 ST 1527.5 SR 2847.9 SS 1358.9

RC3 .1536 FAU-.OOB_ RRT -.9645 RRF" ._93 RTF -.9840 CRT -.9951 CRS-I.O000 CST .9949

FC3 .0315 BSP 13734 $68 4317.2 _3 o.0479 R13 .9982 LSA 3503.1MSA 136.7 SSA 1.8

6C3 .1711 F._P -288 861 4303.8 862 339.9 THA 121.65 ELI 3229.0 £L2 133.3 ALF 118.14

LAUNCH DATE AUG 12"1970 FLI(d4T TIN[ 152.00 ARRIVAL DATE JAN 11 1971

H_LIOCKNTRIC CONIC

RL 151.59 LAL .00

RP J07.51 LAP 3.21

RC 89.50_'GL -66.27

PLANET(XENTRIC CONIC

C3 112.856 VHL 10.623
LNO4 ATNTH LNCH T|NE

16.78 1 29 45

163.22" 12 22 55

16.78 1 29 45

163.22 12 22 55

16.78 I 29 45

163.22 12 22 55

DIFFERENTIAL CCRf_CTION$

TOE 3.1799 TRA -.5721 TC3 -.0450 6AU .0_27

ROE 4.7938 RRA 1.4256 RC3 .0419 FAU .00598

FOE-2.0529 FRA -.4848 FC3 -.0459 6SP 14602

BOE 5.7526 BRA 1.5361 6C3 .0615 FSP -431

DISTANCE 420.521

LOC 318.88 VL _6.939 GAL -.03 A2'L. 111.16 HCA 188.91 SMA

LOP 147.20 VP 37.997 GAP 1.32 A2'P 69.07 TAL 180.16 TAP

GP 83,79 _L 68,49 ZAP 93,60 grs 20,38 TAg 94,86 EYE

129.45 ECC .17104 INC21.1615 Vl 29.391

9.07 RCA 107.31APO 151.59 V2 35.249

116.91 2AC 166.21ETC 162.64 CLP-148.88

OLA -75.27 RAL 163.66 RAO 6570.1 VEL 15.303 PTH

L-I TIN[ INJ LAT

2198.84 16.22

5705.63 16.22

2198.84 16.22

5705.63 16.22

2198.84 16.22

5705.63 16._

2.74 VHP |2.909 DPA 65.87 RAP 267.79 ECC 2.8573

INJ L£31_ INJ RT AS_ INJ A_PNTH INJ TIN[ PO CST TIM INJ 2 LAT ZNJ 2 LONG

77.74 69.46 164.65 2 6 2A 1598.8 23.92 75.85

259.37 69.48 164.65 13 58 J 5105.6 23,92 257.48

77.74 69.46 164.65 2 6 2A 1598.8 23.92 75.85

759.37 69.48 164.65 13 58 1 5105.6 23.92 257.48
77.74 69.46 164.65 2 6 24 1598.8 23.92 75.85

259.37 69.48 164.65 13 58 I 5105.6 23.92 257.48
MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATI_ ACCURACY

SGT 2103.2 SC,R 3980.0 SC,3 130.8 ST 1753.2 SR 2740.1 SS 1282._

RRT .0901 _ -.9925 RTF" -._13 CRT .8542 CRS .997R CST .8865

868 4501.6 R23 .0780 R13 -.9958 LSA 3404.3 MSA 797.6 SSA 2.2
SGI 3986.2 SG2 2_91.4 THA 86.23 ELI 3155.2 EL2 791 .6 ALF 59.19

LAUNCH OATE AUG 12 I970 fLIGHT TINE 154.00 ARRIVAL CA TE JAN 13 1971

HELI(XENTRIC CONIC 0ISTANCE 426.676

RL 151.59 LAL .00 LOt. 318.88 VL 26.931 GAL .09 AZL 105.87 HCA 192.02 SIAA 129.40 ECC .17155 1NC15.8724 Vl 29.391

RP 107.52 LAP 3.26 LOP 150.45 VP 37.987 GAP 1.69 AZP 74.46 TAL 179.57 TAP 11.59 Re4 107.20 APO 151.59 V2 35.245

RC 91.778 GL -64.58 GP 79.21 7AL 87.63 7AP 96.13 ETS 19.53 7AE 101,44 ETg 115.75 74C 166.99 ETC 190.07 CLP-124.81

PLANETOCENTRIC CONIC

C3 66.508 VHL 8.155 OLA -75.35 RAL 171.12 RA0 6569.3 VEL 13.706 PTH 2.50 VHP 9.749 OPA 60.44 RAP 256.89 ECC 2.0946

LNCH ATNTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIM[ PO CST TIM INJ Z LAT INJ 2 LONG

16.69 I 58 32 2081.05 23.96 76.00 74.44 163.94 2 33 13 1481.1 31.62 73.83

163.31 12 52 7 5587.47 23.96 257.54 74.47 163.94 14 25 14 4987.5 31.63 255.36

16.69 I 58 32 2081.05 23.96 76.00 74.44 163.94 2 33 13 1481.1 31.62 73.83

163.31 12 52 7 5587.47 23.96 257.54 74.47 163.94 14 25 14 4987.5 31.63 255.36

16.69 1 58 32 2081.05 23.96 76.00 74.44 163.94 2 33 13 1481.1 31.62 73.83

163.31 12 52 7 5587.47 23.96 2_7.54 74.47 163.94 14 25 14 4987.5 31.63 255.36

DIFFERENTIAL CCRRECTIONS MIO-COURS4E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TDE-I .5257 TRA -.6864 TC3 -.L_J77 BAU .3127 SAlT 2222.0 S6R 3917.1 SG3 182.2 ST 1215.1 SR 3351 .4 SS 1481 .5

ROE 4.6869 RRA .7482 RC3 .2591 FAU .O1639 RRT -.8799 _ -.9979 RIT: .8969 CRT -.9544 CRS .9999 CST -.9581
FOE-2.453T FRA -.4189 FC3 -.2133 6SP 14065 SC_ 4503.4 _ .0726 RI3 -.9960 LSA 3845.1NSA 343.9 SSA 2.6

BO£ 4.9290 _RA 1.0153 BC3 .3516 FSP -376 S_1 4404.5 _2 9_.8 THA 117.90 ELl 3548.4 EL2 342.7 ALF 109.27

LAUNCH DATE AUG 12 1970 FLIGHT TIN[ 156.00 ARRIVAL 0ATE JAN 15 1971

t'_LIOCENTRIC CONIC
RL 151.59 LAL .00

RP 107.53 LAP 3.3J

RC 94.056 GL -62.01

PLAN[T(_ENTRIC CONIC

C3 45._44 Vto,'fl,.. 6.7_6

..J.NCH A_I'NTH LN_H TIN[
17.32 2 40 22

162.68 13 31L_

17.32 2 40 2_

162.68 13 31L_

17.32 _ 40 22

J62.68 13 31 22

DIFFERENTIAL CORRl_CTIONS

TOE-2,1437 TRA -.5_40 TC3 -,5152 6AU ,4360

ROE 3.9962 RRA .4208 RC3 .5041 FAU .02747

FOE-2.g820 FRA o.3318 FC3 -.5256 6SP 142_0

80E 4.5349 BRA .6799 6C3 -'.7208 FSP -776

OlSTANCE 432.876

LQ. 318.88 VL 26.621 GAL .21 A2L 102.75 HCA 195.18 SNA 129.33 ECC

LOP 153.70 VP 37.976 GAP 2,07 Aiq _ 77.68 TAL J78.99 TAP 14.17 RCA

GP 73.02 7AL 86.64 ZAP 99._6 ET$ 22.96 7AE 106.69 ETE 119.49 7AC

.17222 INC12.7464 Vl 29.391

107.05 APO 151.60 V2 35.240

164.40 ETC 213.79 CLP-123.42

OLA -74.61 RAL 181.29 RAO 6568.7 MEL 12.908 PTH 2.35 VHP 7.957 OPA 55.43 RAP 249.72 ECC 1,7446

L-I TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
1985.00 30.06 73.71 82.Z3 162.37 3 13 27 1385.0 37.65 71,07

5493.85 30.07 255.87 82,25 162.37 152 56 4893.9 37.66 253.24

1985.00 30.06 73.71 82.23 162.37 3 13 27 1385.0 37.65 71.07

5493.85 30.07 255.B_ 8_.25 162.37 15 2 56 4893.9 37.66 253.24

1985.00 30.06 73,71 82.23 162.37 3 13 27 1385.0 37.65 71.07
5493.85 30.07 255.87 BL_,25 162.37 15 2 56 4893.9 37.66 253.24

NID-(._UR_ E_CUTION ACCURACY OR6IT 0ETERNINATION ACCURACY

SGT _t_12.9 _,R 37_0.7 $G3 246.1 _T 1899.0 SR 3428.7 58 1760.6

RR7 -._294 RRF -.9975 RTF .9405 CRT -.9876 CRS 1.0000 CST -.9886

4554.7 R_3 .0B_O R_3 -.9945 LS& 4288.4 NSA 266.1 SSA 3.4
SGI 4483.4 $62 _02.3 THA 124.31 ELI 3910.7 EL2 261.7 ALF 118.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OATE AUG I2 1970

HELIOCENTRIC (CNIC

RL 151 .59 LAL .00

RP |07.55 LAP 3.35

RC 96.339 GL -59.12

PLAN[ TOCENTRI C CONIC

C3 33. 771 VHL 5.811

LNCH A2'NTH LNCH TzMg
1R;57 3 23 57

161 .43 14 9 52

18.57 3 23 57

161.43 14 9 52

18.57 3 23 57

{61 .41 14 9 52

FLIGHT TINE 158.00

LOL 318.88 VL

LOP 156.95 VP

GP 67.31 2AL

DISTANCE 439.086

26.908 GAL .)4 ATL 100.68 HCA 198.37 Sa4A

37,962 GAP 2,4§ ATP ?9.85 TAL 178.)9 TAP

85.52 ZAP 102.82 ETS 26.03 ZAE 111.08 ETE

ARRIVAL CATE JAN 17 1971

129.24 ECC .17305 INC10.6824 V! 29.391

16.76 RCA 106.88 APO 151.61 V2 35.235

123.53 ?AC 160.41ETC 227.83 CLP-125.11

DLA-73.72 RAL 19L.57 RAO 6168.) VEL 12.456 PTH 2;25 VHP
L-! TINE ZNJ LAT INJ LONG INJ RT ASC |NJ A?NTH INJ TIME

1908.66 54.62 70.79 89.93 160.08 ) 55 46

5422.59 34.6) 254.LP'Z 89.95 160.08 15 40 14

1908.66 34.62 70.79 89.93 160.08 3 55 46

5422.59 )4.6) 2§4.LPZ 89.95 160.08 15 40 14

1908.66 )4.62 70.79 89.93 160.08 3 55 46

5422.59 )4.63 254.22 89.95 160.08 15 40 14
OIFFERIENTIAL CoRRgCTION$

TOE-2.4537 TRA -.3878 TC3 -.8559 6AU .)0_

ROE 3.3952 RRA .1955 RC3 .7152 FAU .0)784
FOE-).4255 FRA -.2027 FC) -.97OO 6.SIP 14457

8OE 4.18gO BRA .4345 6C) 1.1154 FSP -99"Z

6.850 0PA 50.67 RAP 244.38 ECC 1.5558
1:10 CST TIM INJ 2 LAT INJ 2 LONG

1308.7 42.09 67.55

4822.6 42.10 250.97
1308.7 42.09 67.55

4822.6 42.10 250.97

1_08.7 42.09 67.55
4822.6 42.10 250.97

CRS|T OETERNINATION ACCURACY

ST 2453.7 SR 3353.9 SS 2002.8
CRT -.9944 CRS I.O000 CST -.9946

LSA 4607.8 MSA 219.3 SSA 4.3

ELl 4150.3 EL2 210.0 ALF 126.14

LAUNCH OATE ALK, 12 1970

HC-t.IOCENTRIC CONIC

RL 151.59 LAL ,DO

RP 107.57 LAP 3.37

RC _.624 GL -56.13

PLANETOCENTRJC CONIC

C) 26.890 VHL 5.186
LNO4 A2'NTH LNCH T|NE

20.29 4 4 40

I59.71 14 41 27

20.29 4 4 40

159.71 14 43 27

20.29 4 4 40

159.71 14 41 Z7

NIO-C_S( gXECUTICN ACCURACY

,%T 2950.0 `%R 3516.9 `%3 )13.7

RRT -.950688F -.9970 RTF .9582

45_10.) R_5 .0951 R11 -.9930

S_1 4515.1SG2 709.9 THA 129.7)

FLI(_AT TINE 160.00 ARRIVAL DATg JAN 19 1971

0ISTANCg 445.291

LOL )18.88 VL 26.894 GAL .47 A2'L 99.21H(A 21J1.57 5MA 129.14 ECC .17402 INC 9.2132 Vl 29.391

LOP 160.20 VP 37.946 GAP 2.83 _13. 61.42 TAL 177.75 TAP 19.32 RCA 106.67 APO 151.62 V2 35.229

6P 61.97 7AL 64.27 ZAP 106.67 ET_ L)8.60 7/_E 114.75 ETE 127.68 ZAC 156.03 ETC 236.17 CLP-127.62

OLA °72.22 RAL Z00.89 RAO 6568.1VEL 12.176 PTH 2.19 VHP 6.1310PA 46.09 RAP 240.20
L-I TINE |NJ I.AT INJ LONG INJ RT A_ JNJ ATNTH INJ TIM[ PO CST T|N INJ 2 LAT

1847.71 37.91 67.5) 96.42 157.24 4 )5 28 1247.7 45.21

5369.12 37.92 252,51 96.44 157.23 16 12 56 4769.3 45.22

1847.71 )7.9| 67.3) 9(5.42 157.24 4 35 28 1247.7 45.21
5169.)_ )7.9Z 252.51 96.44 157.2) 16 12 56 4769.) 45.22

1847.71 17.91 67.)) 96.42 157.24 4 15 28 1247.7 45.21

5369.31 37.9"Z 252.51 96.44 157.21 16 12 56 4769.3 45.22
0IFFgRENTIAL CCRR(CI_ONS

T09-2.5991 TRA -.2476 TC)-1.2433 BAU .5470

ROE 2.8377 RRA .0171R C) .8772 FAU .04714

Fog-3.6988 FRA -.0179 ¥()-1.5J78 6SP 146)7

BOg ).848) BRA .2504 8C) 1.5216 FSP -1202

MIO-COUR_ E_ECUTION ACCURACY

SGT 3273.2 `%R )267.5 `%3 )78.6
RifT -.96Z9 _ -.9963 RTF .9685

SGe 4625.0 _3 .1021 R13 -.9916

`%1 4581.9-%2 630.1 THA 135.05

ECC 1.4425
INJ 2 LONG

63.37

2AS.�A

63.37

248.54

63.37

248.54
CRBIT 0ETER_4INAT|ON ACCURACY

ST 2884.8 SR 1135.8 SS 2165.3

CRT -.9968 CRS 1.0000 CST -.9965
LSA 4775.9 MSA I87.4 SSA 5.5

EL! 4257.5 EL2 171.1ALF 132.60

LAUNCH OATE At_ 12 1910 FLIGHT Till[ 162.00 kRRIVAL _ATE JAN 21 I971

I'_ELIOC[NTRIC CONIC

RL 151.59 LAL .OO

RP 107.59 LAP 3.)9

RC 100.910 GL -51.14

PLAMETOCgNTR[C CONIC

C) 22.454 VHL 4.7)9

LN(..H AZMTH LNCH TINE
22.34 4 41 17

157.66 15 II 25

22.)4 4 41 17

157.66 15 11 25

22.14 4 41 17

157.66 15 1! 2)

0ISTAN(E 451.486

L(_. 318.88 VL 26.878 GAL .62 A?L 98.111"_A 204.78 .T,_A

LOP 161.45 VP 37.928 GAP 3.21 A?P 82.6) TAL 177.08 TAP

GP 56.97 ?AL 82.88 _AP 110.68 ETS 30.66 ?Ag 117.78 ETE

J29.04 ECC .17514 INC 8.1093 VI 29.391

21.86 RCA 106.44 APO J51.63 V2 35.222

I11.85 2AC 151.64 ETC 241.46 CLP-130.38

OLA -70.45 RAL 208.98 RA0 6567.9 VEL 11.993 PTH 2.14 VHP 5.657 OPA 41 .69

L-I TINE JNJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TINE PO CST TIN

1798.34 40.17 63.47 101.55 154.03 5 11 15 1198.3

5130.11 40.18 250.77 IO1.55 154.03 16 40 16 4730.1

1798.34 40.17 6).47 101.55 154.0) 5 11 15 1198.3

5)30.11 40,18 250.77 101.55 154.03 16 40 16 4730.1

1798.)4 40.17 6).47 ?q1.55 154.0) 5 11 15 1198.3

5130.11 40.18 250.77 I01;_ 154.01 16 40 16 4710.1
OIFFERgNTIAL CORI_IECTIONS

T0g-2.6370 TRA -.lOg7 TC3-1._48 B_U .5817

R_ 2.3407 _A -.0767 Re3 .9914 FAU .05521

fOgo).7877 FRA .15_0 FC)o2.IAD4 6SP 14790

BOg ).52EO 8RA .1)39 BC3 1.9377 FSP -1_85

MIO-(.(X/RS( EXECUTION ACCURACY

SGT 3579.6 `%R 2995.0 `%3 435.1

RRT -.9690 I_ -,9954 RTI r ,9744

4667.3 _3 .I074 813 -.9903

SGI 46)).0 `%2 564.5 THA 140.24

RAP 236.90 ECC 1.3695

INJ 2 LAT INJ 2 LONG

47.26 58.7A

47.26 246.04

47.26 58.74

47.26 246.04

47.26 58.74

47.26 246.04

CI_IT OETERNIN_TION ACCURACY

ST 3191.1 SR 2831.6 SS 22A0.!

CRT -.9978 CRS 1.0000 CST -.9973

LSA 4815.8 MSA 166.8 SSA 6.4

gL| 4264.0 EL2 141.5 ALF 138.42

LAUN_4 OATE AUG 12 1970 FLIGHT TINE 164.00 ARRIVAL OATE JAN 25 1971

P_LIOCgNTRIC COMIC

le. 151._9 LAL .00

RP IO7.61 LAP ).19

RC lO).|g_ GL -50.18

PLANETOCENTRIC CONIC

C) 19.448 _ 4.410

LN_ A2NTH LNCH TIN[
24.59 5 14 0

155.41 15 )4

24.59 5 14 0

155.41 15 _ Z6

24.59 ) 14 0

155.41 15 )4 26

OISTM_E 457.64_5

LOL 118.BB VL 26._NS0 GAL .78 kZl. 97.15 HCA Z08.00 _4A

L()P1-6_.?O VP 37.909 GAP ).59 ATP 65,60 TAL 116,)6 TAP

GP 52.13 7AL 81.18 2AP 114.71ETS )_.29 ZA( 120.21ETE

1_.9'Z ECC .17640 INC 7.2452 V! 29.391

24.36 RCA 106.18 APO 151.66 V2 35.215

1)5.96 ZAC |47.44 ETC 245.03 CLP-I)).15

0LA -M.SI R_L 21_.91 R_O 6567.8 VEL 11.867 PTH 2.11 _.tP 5.)45 OPA 37.50

L-I TINE |NJ LAT INJ _ INJ RT AS_ INJ AZNTH INJ TINE PO CST TIN
1757.60 41.0Z 59.)9 105.46 150._ 5 43 18 1!57.6

_301.91 41.63 249.07 105._10 J50.65 17 2 47 4701.9

1757.60 41.62 59.59 105.48 150.66 5 43 18 !157.6

5301.91 41._)- 249.07 105.50 150.65 17 2 47 4701.9

1757.60 41.62 59._9 105.48 150.66 5 45 18 1157.6

53OI.91 41.63 249.07 105._0 150.65 17 2 47 4701.9
OIFFgRI[NT]AL _CTZOl_q

T0g-2._6 TRA .0_) TC)-2.100_ 6AU .610_

RO£ 1.9183 I_RA -.1_I RC3 1.051_ FAU .06156

FOg-3.7191 FRA .5611 FC)-2.7401. 6SP 149_2
BOg 3.2)64 _RA .1606 6C) 2.1481 FSP -1516

NIOo(.CURSE E_ECUTION ACC_ACY

SGT _1.3 _ 2717.7 `%} 479.9

RRT -.9713 I_ r -.9941 R1T .9778

S_ 4721.8 R_5 ,1101 811 -.9890

`%1 469).9 `%2 512.8 THA 145.11

RAP 2)4.29 ECC 1.3201

INJ 2 LAT INJ 2 LONG
48.45 53.91

48.46 243.59

48.45 53.91

48.46 241.59

48.45 53.9I

48.46 243.59

OA_IT OETERNINATION ACCURACY

ST 3387.1 SR 2498.1 SS 2238.8

CRT -.9981CRS .9999 CST o,9975

LSA 4764.6 NSA 154.2 SSA 7.5

ELI 42'07.1 EL2 118.1 ALF 141.60

9_1



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE AUG IZ 1970 FLIGHT TIN[ 166.00 ARRIVAL 0ATE JAN 25 ]97!

H[L|OCENTRIC CONIC CISTANCF 463.828

RL 151.59 LAL .00 LOL 318.88 VL 26.841 GAL .95 ATL 96.55 PICA 21].22 S.NA I28.79 ECC .177HI INC 6.5467 VJ 29.391
RP I07.64 LAP 3.39 LDP i69.94 VP 37.888 GAP 3.96 AZP 84.39 TAL 175.60 TAP 26.83 RCA 105.89 APO 151,69 VZ .35.207

RG 10§.482 GL -47.Z8 Ge 48.05 ZAL 79.76 ZAP 118.66 ET$ 33.53 7AE IZ5.1I £TE 139.94 ZAC I43.52 ETC 247.§4 CLP-135.85

PLANE TOCENTRIC CONIC

C3 17.344 VHL 4.165 OLA -66.46 RAL 222.05 RA0 6567.7 t/1[L J1.778 PTH 2.08 VHP 5.147 CPA 33.53 RAP 232.27 ECC I .2854

LNCH A_'NTpI LNK_H TIN[ L-I TIN[ IN| LAT IN| LONG IN| RT AS(: IN| ATIATH |NJ TIN[ PO C$T TIN IN| 2 LAT IN| 2 LONG

26.98 5 43 33 1723.33 42.42 55.23 108.58 I47.25 6 I2 ]6 1123.3 48.97 49.06

153.02 J5 55 22 5282.56 42.42 247.50 108.60 147.25 17 21 25 4682.6 4H.98 241.33

26.98 5 43 33 1723.33 42.42 55.23 108.58 I47.25 6 12 16 1123.3 48.97 49.06

153.02 15 53 LPZ 5282.56 42.42 247.50 108.60 147.25 17 21 25 4682.6 48.9/; 241.33

26.98 5 43 35 1723.33 42.42 55.23 108.58 147.25 6 12 16 ]123.3 48.97 49.06

153.02 I5 53 22 5282.56 42.42 24T.50 I08.60 147.25 I7 21 25 4682.6 48.98 241.33
DIFFERENTIAL CORI_CTIONS NI0-COUR,_ EXECUTION ACCURACY O_6XT 0ETERMIN4TION ACCURACY

T02-2.5358 TRA .1673 TC3-2.5343 BAU .6374 SGT 4116.1 SGR 2451.4 S_3 511.7 ST 3493.5 SR 2173.4 SS 2178.9

ROE I .57|4 RRA -.2150 RC3 1.0650 FAU .066OI R_T -.9749 _ -.9925 RTF .9797 CRT -.9986 CRS .9998 CST -.9974

F0£-3.5346 FRA .5733 FC3-3.2950 6SP I5199 566 4792.5 _3 .1107 RI3 -.9878 LSA 4653.5 MSA 147.0 SSA 8.5

80E 2.9832 BRA .2724 6C3 2.7489 FSP -1646 S_I 4769.2 S_2 471.5 THA 149.54 EL1 4113.3 EL? 98.2 ALF 148.|3

LAUNCH DATE AUG 12 1970 FLI_4T TINE I_l.O0 ARRIVAL OATE JAN 27 19TI

H[L IOCENTRIC CONIC

RL 131 .59 taL .130

RP IO7.66 LAP 3.37

RC |07.765 GL -44.46

PLANE. TOC[NTR|C CONIC

C3 15.844 VHL 3.960
LNC_ ATNTH LNCH TINE

29.44 6 |0

150.56 16 9 7

29.44 6 10 34
150.56 16 9 7

29.44 6 ID 34

150.56 16 9 7

0| STANCE 469.971

LOL 3J8.88 VL 26.821 GAL 1.I3 A21. 95.97 He4 214.45 S04A 128.65 ECC .17937 INC 5.9672 VJ 29.39I
LCP J73.18 VP 37.865 GAP 4.33 A5'P 85.07 TAL |74.81 TAP 29.26 RCA I05.58 APO 15|.73 V2 35.I98

GP 14.13 ZAL 78.0_.) taP IL_'Z.48 ITS 34.48 7AE 123.52 rTF 143.71 7AC 159.93 FTC 249.38 CLP-138.44

OLA °64.36 RAL 227.41 RAD 6567.6 VEL 11.7J4 PTH 2.06 VHP 5.033 0PA 29.81 RAP 2_0.75

L-| TZNE IN| tat ZNJ L.ONG |NJ RT ASC |NJ A214TH |NJ TIN[ PO CST TIN IN| 2 LAT

1693._ 42._ _t|.10 111.1! 143.93 6 38 48 1094.0 48.95

5270.49 42.T0 246.J3 ll|.I2 143.92 17 )6 57 4670.5 48.96

1693._NS 42.69 51.10 Ill.lI 143.93 6 38 48 I094.0 48.95

52?0.49 4?.TO 246.13 111.12 143.92 17 56 57 4670.5 48.96
1693.96 42.69 51.10 Ill.It 143.93 6 38 48 1094.0 48.95

5_TO.49 42.?0 246.13 111.12 143.92 17 36 57 4670.5 48.96

DIFFERENTIAL (OK_[CT|ON5 MID°COURSE EXECUTION ACCURACY
T02-2.4406 TRA ._082 TC3oZ.9516 8AU .6629 SGT 4349.0 _ _2.7 SG3 550.6

ROE ! .2913 RRA -.25_ RC3 1.040Z FAU .0_65 RRT -.9750 RRF °.9903 RTF" .9809

F0[-3.27|6 FRA .7736 IRC3-3.7508 8SP 15453 SC_ 4875.0 R23 .1084 RJ3 °.9868

802 Z.761! BRA .399| 6C3 3.1295 FSP -1719 SGI 48_5.2 S_ 4,_R.3 THA 153.49

ECC I .2608

IN| Z LONG

44.35

239.38
44.35

239.38
44.35

239.3_

ORBIT OETE_WINATION ACCURACY

ST 35_7.2 SR |876.0 55 2075.5

CRT °.9988 ORS .9996 CST -.997_

LSA 4499.7 NS_ |43.J SSA 9.6

ELI 3994.2 EL2 80.2 ALF 152.0!

L*UNCH 0ATE AUG 12 1970 FLIGHT TIN[ 17_.00 ARR|VAL CAT[ JAN ?9 1971

HELIOCENTRIC CONIC CISTANCE 476.095
RL 151.59 LAL .00 LOL 318.88 VL 26.799 G*L 1.33 AZL 95.48 HC_ 217.67 S_A

RP 107.69 LAP 3.34 LOP 176.42 VP 37.841 GAP 4.71 _7P 85.66 TAL 173.98 TAP
RE 110.046 GL -41.70 GP 40.58 7AL 76.ZO TAP 126.12 [T$ 35.18 7AE 124._2 ETE

PLANE. TOCENTRIC CONIC

C3 14.77! VHL _.843 OkA -62.22 RAL 232.21 RAC 6567.6 Vl[L ]1.669 PTH 2.05 VHP

LNCH ATHTH LNCH T|N[ L-I TIN[ IN| cAT

31.96 6 35 41 I668.32 42.55

148.04 16 22 |7 5264.60 42.56

3].96 6 35 41 166_.32 42.55

J48.D4 16 22 17 5264.60 42.56

31.96 6 35 41 1668.32 42.55

|4_.04 16 22 IT 5264.60 42.56

DIFFERENTIAL CORRECTIONS

T0[-2.3_O3 TRA .4_4| TC3o3.3371 _AU .6_!

ROE 1.0671 RRA °.2806 RC3 .9_5_ FAU .06957

F_E-2.9614 FRA .963! FC3°4.0773 8SP 15725

BOE 2.5_30 _RA .5338 6C3 3.4795 FSP -1755

128.5J ECC .18108 INC 5.475_ Vl 29.391

31.65 RCA 105.24 APO 151.78 v? 35.1_9

147.22 _AC 136.68 ETC Z50.78 CLP-I4_.90

4.98I CPA 26.33 RAP 229.67 ECC 1.2431

IN| LONG IN| RT AS,C IN| A;rNTH IN| TIN[ PC) CST TIN IN| 2 CAT IN| _ LONG

47.08 I13.27 140.75 7 3 29 1068.3 48.51 39._6

245.02 113.29 140.75 17 50 ! 4664.6 48.52 237.H0

47.08 II3.Z7 140.75 7 3 29 1068.3 48._1 39._6

245.0"Z 113.29 140,75 17 50 I 4664.6 48.52 237._0

47.08 113.27 140.75 7 3 29 1068.3 48.51 39.86

245.02 113._9 140.75 17 50 J 4664.6 48.52 237._0
MIO-CC3JRS[ [_CUTION ACCURACY OR6IT 0ETE_INATION ACCURACY

,_T 4556.2 _ I977.3 S_3 538.2 ST 3502.1SR t613.6 SS 194Z.6

RRT -.97_ RRF -.9_74 RTF .98J3 CRT -.9991CRS .9992 CST -.996T

4966.8 R'23 4046 RI3 -.9857 LSA 4314.8 MSA 143.0 SSA _O.6

5_1 4949.5 SGZ 414.0 THA 156.92 ELI 3855.4 EL2 63.8 ALF 155.Z7

LAUNCH DATE AUG 12 1970 FLIC44T TINE 172.00 ARRIVAL CATE JAN 31 1 971

OISTANCE 482.199

LOL 318.88 VL 215.776 GAL !.34 A2'L 95.05 PICA 221_.R9 SMA

LOP 179.66 VP 37.816 GAP 5.O8 ATP 86.18 TAL 173.1I TAP

GP 37.37 ZAL 74.29 2AP 129.54 [TS 35.71 1AlE 1_5.18 [TE

1_8.36 ECC .I8295 INC _.0§16 Vl 29.391

34.00 RCA 104.87 APO 151.84 V2 55.179

150.42 ZAC 133.77 ETC 251.87 CLP-143._3

OLA -60.OR RAL 236._6 R_O 6567.6 VIEL lI.636PTN 2.04 VHP 4.977 OPA 23.11 RAP 2Z8.97 £CC J.2_6

L-I TIN[ INJ {..AT INJ LONG INJ RT AS( INJ A2_NTH INJ TIt4_ PO CST TIM INJ 2 LATl_J 2 LONG
1645.49 42.08 43.21 115.24 137.78 7 26 46 1045.5 47.74 35.6_

5264.14 42.09 244.21 |1_.25 137.77 18 l 5 4664.1 47.75 236.63

1645.49 42.08 43.21 1|5.24 137.78 7 26 46 1045.5 47.74 35.63

5264.14 42.09 244.21 115.25 137.77 |8 l 5 4664.1 47.75 236.63

1645.49 42.08 43.21 115.24 137.78 7 26 46 1045.5 47.74 35.63

5264.14 42.09 244.21 !15.25 137.77 18 l 5 4664.1 47.75 236.63

MIO-CGUR_ EKECUTION ACCURAC_ ORBIT DETERMINATION 4CCURACV

SC,,T 4740.4 S6R 177S,7 SG3 536.2 ST 3429.2 SR 1388.2 55 17_8.7

_T °.9713 RRIr -.9835 RTF .9813 CRT -.9993 CRS .9985 CST -.9959

$6_ 5062.1R_3 .0994 RI3 -.9845 LSA 4106.6 HSA 145,6 SSA 11.6

S_I 5046.5 ,_2 396.9 THA | 59.88 ELI 5699.? EL_ 48.0 ALF 157.97

H_LIOCENTRIC CONIC

RL |51.59 LAL .00

RP 107.72 LAP 3.50

RC ||2.324 GL -39.02

PLAMETOCENTR|C CONI_

C3 14.014 VHL 3.744

LNCH A274TH LNCH TINE

34.51 6 59 L_0

145.49 16 33 21

34.51 6 59 20

14_.49 16 33 21

34.51 6 59_
145.49 16 3321

DIFFERENTIAL CORRECTIONS
T02-2.2100 TRA ._ TC3-3.6756 BAU ._93

ROE .8889 RRA -.2989 Re3 .g07D FAU .06890

F02-2.6296 FRA 1.1364 FC3-4.2562 BSP 15967
8OE 2.3821 BRA .6757 BC3 3.7859 FSP -1753
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5 1970)

LAUNCH OAT[ AUG lZ 1970 FLIGHT TIN[ 174.D0 ARRIVAL CATE FEB ? 1971

t'_LIO(ENTRZC CON|(

RL 15|._9 LAL o00
RP 107.75 LAP 3.26

RC 114.599 GL -36.42

PLANE TOCENTRIC CONIC

C3 15o_3 VHL 3.675

LNCJ.I A5'NTH LNCH TIN[

37.08 7 ZI _0

142.92 16 4Z 39

37_08 7 21 50

14Z.92 16 42 39
37.08 7 Zl 50

141.92 t6 4Z _9

01FFERENTIAL ¢ORRI[CTIONS

T0[-Z.0874 TRA .760? TC3-3.9738 6AU .73Z6
ROE .7504 RRA -.3095 RC3 .8134 FAU .06746

FOE-Z._045 FRA 1.2858 FC3-4.3Z53 BSP 16271
BO£ 2.2182 BRA .8Z13 Be3 4.0582 rsP o1735

CISTANCE 488.2H0

LOL 318.88 VL 26.753 GAL 1.76 AZL 94.68 HCA ?74.1! SN4 178.20 ECC .18497 INC 4.6793 VI 29.391

LOP 182,90 VP 37.790 GAP 5.45 A?P 86.64 TAL 172.21 TAP 36.32 RCA 104.49 4PO 151.91 V2 35.169

GP 34.49 7AL 7Z.31 ZAP 131.74 ETS 36.12 7AE 125.58 ETE 153.31 ZAC 131.18 ETC 252.74 CLP-145.43

CLA -57.94 RAL 240.54 RAO 6567.5 V[L 1|.6|4 PTH 2,04 VHP 5.011 0PA 20.13 RAP 228.60 ECC 1.2222

L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ A?t4TH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1614.85 41.33 39.52 117.10 135.01 7 48 55 1024.8 46.71 31.68

5268.51 41.34 243.7Z 117.11 135.00 18 10 27 4668.5 46.72 235.89

16Z4.85 41.33 39.5Z 117.10 135.01 7 48 55 1024.8 46.71 31.68

5268.51 41.34 243,7Z 117.11 135.00 JR 10 27 4668,5 46.72 235.89
1624.85 41.}3 39.§Z 117.10 135.01 7 48 55 1024.8 46.71 31.68

5868.51 41.34 Z43.72 117.11 135.00 18 10 27 4668.5 46.72 235.89
MID-COU_SI[ EXECUTION ACCURACY GReIT 0ETERMINATION ACCUR4CY

SGT 4910.7 SGR 1600.6 5(,3 527.5 ST 3324.3 SR IL:_1.6 SS 1631.7

RRT -._N_78 RRF -.9784 RTF .9HII CRT -.9996 CRS .9970 CST -.9948

5_ 5165.0 R_3 .0914 R13 -.9836 LSA 3H90.3 MSA 149.9 8SA 12.6

SGI 51S0.7 S(,2 384.0 THA 162.39 ELI 3534.6 EL2 31.9 ALF 160.13

LAUNCH OATE AUG 12 1970 FLI_T TINE 176.00 ARRIVAL CATE FEB 4 1971

H[LIOCENTRIC CCNIC

RL 131.59 LAL .(30

RP 107.79 LAP 3.210

RC 116.871 GL -33.89

PLANETC_KNTRIC CONIC

C3 13.190 VHt. 3.632

LNCl4 A;I'14TH LN(.J,4 TINE

39.66 7 43 30

140.34 16 50
39.66 7 43 30

140.34 16 _ L=_
39.66 7 43 30

140.34 16 50 L_Z

01STANCE 494.337

LCL 316.88 VL ZG.TZ8 GAL 1.99 A2'L 94.35 hICA 227,34 S_4A 128.03 ECC .18716 INC 4,3480 Vl 29.391

LOP 186,14 VP 37,762 GAP 5.82 ATP 67.05 TAL 171.28 TAP 38.61 RCA 104.07 APO 152.00 V2 35.158

GP 31.91 7AL 70.27 ZAP 135.73 ETS _6.45 7A£ 125.77 ETE 155.89 ZAC 128.90 £TC 253.47 CLP-147.SO

OLA -55.81 RAL 244.LP_ RAO 6567.5 VEL 11.601 PTH 2.03 VHP 5.075 0PA 17.37 RAP 228.52 ECC 1.2171

L-I TINE INJ I.AT INJ LONG ZNJ RT ASC ]NJ A?NTH INJ T|I4E PO C$T TIM INJ 2 LAT INJ 2 LONG

1605.73 40.37 _6.0D 118.95 132.48 8 10 16 1005.7 45.48 28.00

5277.46 40.38 243.58 118.9_ 132.47 18 18 19 4677.5 45.49 735.5_

1605.73 40.37 36.00 118.93 132.48 8 10 16 1005.7 45.48 28.00

5277.46 40.38 243.58 118.95 132.47 18 18 19 4677.5 45.49 235.58

ICd35.73 40.37 _6.00 118,93 132.48 8 10 16 1005.7 45,48 28.00

5277.46 40.38 243.58 118.95 J32.47 18 18 19 4677.5 45,49 235.5_
ORBIT 0ETERMINATION ACCURACY

ST 3207.0 SR 1054.2 SS 1485.4

CRT -.9999 CRS .9946 CST -.9936

LSA 3684.9 MSA 153.? 554 13.4

ELI 3375.7 EL2 16,9 4LF 161.81

OIFFERENTIAL CORRECTIONS,

TOK-I .9730 TRA .9102 TC3-4.Z492 BAU .7609

ROE .6471 ERA -.3117 RC_ .7494 FAU .0_08

FOE-2.0126 FRA 1.3980 FC3-4.3374 BSP 16867

80E 2.0764 8RA .96Zl BC3 4.3147 FSP -1739

NI0-COURSIE EXECUTION ACCURACY

SGT _073.9 SGR 1450,6 SG3 514.1

RRT -.96_18 RRF -.9721 R1T .9815

S(_ 5_77,2 R_ .0784 RI3 -.9833
5GI 5_64,0 ,%2 572.8 TH_ 164.51

LAUNCH 04TE aUG 12 _97_ FLIGHT TIM( 178.00 _gPlVaL C4TE FF8 6 197I

HEL|O(ENTRIC CONIC

RL 151 .59 LAL .0(3 LOL 318.88 VL

RP 107.82 L4P 3.13 LOP 189.37 VP

RE 119.138 (,4. -31.45 GP 29.60 ?AL

PL4NETC_ENTRIC CONIC

C3 13.046 VML 3.612

LNCH AINTM LNCM TINE
42.25 8 4 31

137.75 16 56 42

42.25 8 4 31

137.75 16 56 42

42.25 8 4 31

137.75 16 56 42

OIFFERIENTI4L CORRIECTIONS
TOE-J.8404 TRA 1.0831 TC3-4.4165 BAU .7787

ROE .5599 ERA -.3181 RC3 .6531 FAU .06275
F_E-I.7101 FRA 1.5202 FC3-4.1637 6SP 17016

80E 1.9237 8R4 |,1L_89 6C3 4.4645 FSP -1667

CIST4NCE 50D.373

26.70e GAL 2.25 _7L 94,05 H(A 2_0.56 S,qA

37.784 GAP 6.19 47P 87.42 TAL 170.31 T4P

68.18 ZAP 138.50 ETS 36.75 7_E 125.80 ETE

127.87 ECC .18952 INC 4,0497 vl 29.391

40.87 RC4 I03.6_ 4PO 152.I0 v2 35.147

158.16 Z4C 126.90 ETC 254.08 CLP-149.47

LAUNO_ DATE AUG 12 1970

GLA -53.71 RAL 247.65 RAG 6567.5 VEL 11.595 PTH 2.05 VHP 5.163 CP4 14.83 RAP 228.69 ECC 1.2147

L-I Ill4[ INJ LAT INJ LONG INJ RT ASC INJ A;_NTH INJ TIME PO C$T TIM INJ 2 L4T INJ 2 LONG

1587.78 39.24 52.66 1213.79 130.16 8 30 59 987.8 44.10 24.56

5290.67 39.25 243.79 1210.80 1_0.15 18 24 53 4690.7 44.il 235.69

1587.78 39.24 32.66 120.79 130.16 8 _0 59 987.8 44.10 24.56

5290.67 39,25 243.79 IZ0.80 I_O,15 18 24 53 4690.7 44.11 235.69

1587.78 39.24 32.6_ IL>0.79 1_0.16 8 30 59 987.8 44.10 24.56

5290.67 39.25 243.79 1213.80 1_0.15 18 24 53 4690.7 44.11 235.69

NI0-C(XMS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5208.4 S_R 1318.4 SG3 496.4 ST 3047.9 SR 924.4 SS 1327.9

RRT -.9_72 _ -.9640 RIT .9806 CRT -.9998 CRS .9897 CST -.9911

S_ 5372.7 1_5 .0712 RI3 -.98_ LSA 3446.8 MSA 164.4 SSA 14.2

SGI 5359.8 .%2 3?0.9 THA 166.31 ELI 3J85.0 EL2 16.6 ALF 163.13

H_LI(XENTRIC CONIC

R1. 151.$9 LAL .(30
RP 107.86 LAP 3.05

RC 121.402 GL -29.08

PLANETOCENTRIC CONIC

C3 13.051VHL 3.613

LNO"I A5'NTH LN_H TIN[
44.83 B 25 2

135.17 17 1 45

44.83 8 25 2

135.17 17 1 45

44.83 _ 25 2
135.17 17 l 45

01FFERENTIAL CORR[CTIONS

T0[-1.7t_6 TRA I._F_O

ROE .4947 RRA -.3209

FOE-I.4435 FRA 1.6180

BOE 1.7827 6RA 1.29_3

LOL 318.88 VL
LOP 192.60 VP

GP 27,54 7AL

TC3-4.5399 6AU .7983

RC3 .3678 FAU .05946

FC3-3.9441BSP 17288

Be3 4.5753 FSP -1605

FLIf_WT TIN[ 180.0('I ARRIVAL OATE FEB 8 1971

OISTANC[ S06.384

L_.676 GAL 2.51 _/I.. 93,T8 _ 235.78 ._ 127.69 ECC .19L>06 INC 3.7779 Vl 29.391

37.1'05 GAP 6.56 _TP 87.77 TAL 169.32 TAP 43.10 RCA 103.17 4PO 152,22 V2 35.136

66.07 7AP 141.08 ETS 37.03 7/_E 125.73 ETE 160.16 ZAC 175.14 ETC 254.62 CLP-15!.33

0k_ -51.63 RAL 2_O,86 RA0 6567.5 Vl[L 11,595 PTH 2,0_ VHP 5.273 OPA 12.48 RAP ?29.09 ECC 1._148

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_t4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1570.58 37=97 Z9,49 1Z2._ 128.06 8 51 13 970.6 42.60 21.34

5308.02 37.96 244.35 1L_.69 128.05 18 30 13 4708.0 42.61 236.20

15?0.58 37.97 19.49 IL:_Z._ 128.06 8 51 13 970,6 42.60 21.34

5_08.0_ 37.98 244.35 IL_.69 128.05 18 _0 l_ 4708.0 42.61 236.20

1570.58 37.97 29.49 IL_'Z.68 128.06 8 5! 13 970.6 42.60 21.3_

5308.02 37.98 244.35 122.69 128.05 18 30 13 4708.0 42.61 ?36.20

MI0-_.YdE EXECUTION ACCURACY ORBIT DETERMINATION _CCURACY

S6T _335.8 S(,R 1206.8 .$G3 476.8 ST 2884,0 SR 822.4 SS 1186,8

RRT -.9493 RRF -.9543 R1F ,9800 CRT -.9991CRS .9813 CST -.9880

$6_ 5470.5 _} .0620 RI3 -.9810 LSA 3220.4 MSA 176,5 SSA 14.8

S_I 5458,O $62 3?0.8 THA 167.83 ELI 2998.8 EL2 33.2 4LF 164.10
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OAT[ AU6 12 1970 FLI6_4T TIME t82.(:_

HEL IO(ENTR|C CONIC

RL 1SI.59 LAL .(X)

RP 107.89 LAP Z.96

RC 123.660 GL -26.80

PLAN[ TOCFNTR IC CONIC

C3 13.192 VHL 3.632

LNO4 ArNTH LN(:H TIME
47.4| 8 A5 12

132.59 17 5 35

47.41 8 45 IZ

132.59 17 5 35

47.41 8 45 12

132.59 17 5 35

OllrFEfi_NT i AL CORRI[CTIONS

TOE-1.5872 TRA 1.4378 TC3-4.6128 eAU .8181

ROE _:4455 RRA -.37_'_3 RC3 .4914 FAU .05613
F06-1.2065 FRA |.6_4 FC3-3.6836 0SP 17608

BOg 1.6486 _A 1.4735 8C3 4.6389 FSP -1545

ARRIVAL DATE F[8 I0 1971

OISTAI_E 512.370

LO. 318.88 VL 26.649 GAL 7.79 AZL 93.53 N(A 236.99 _A 1Z7.57 [cC .19479 I_E 3.5277 VJ 29.391

LOP 195.83 VP 37.67A GAP 6.94 ATP 88.08 TAL 168.30 TAP 45.29 RCA 102.68 APO 152.35 V2 35.124

6P 25.70 ZAL 63.95 ZAP 143.47 ETS 37.35 ZA[ 125.58 [TE 161.90 FAG 123.61ETC 255.10 CLP-153.09

CLA -49.60 RAL 253.87 RAC 6367.5 VlEL 11.601 PTH 2.05 VHP 5.400 OPA lO._O RAP 229.69 ECC 1.2171
L-I TIN[ |NJ LAT |NJ LONG INJ RT A.T_ INJ AZNTH INJ TINE PO C$T TIN INJ 2 LAT INJ 2 LONG

1533.82 36.60 26.45 124.64 126.16 9 I1 6 953.8 41.02 18.51

f1329.4Z 56.62 245.25 124.65 126.15 18 34 24 4729.4 41.04 Z37.10

1555.82 56.60 26.43 124.64 126.16 9 11 6 933.8 41.02 18.31

5329.42 56.62 245.25 124.63 126.15 18 34 24 4729.4 41.04 237.10

1§53.82 )6.60 26.45 124.64 126.16 9 II 6 953.8 41.02 18.31

5329.42 )6.62 2A5.25 124.65 126.15 18 34 24 4729.4 41.04 237.10

NIC-COURSI[ [X[CUTION ACCU_AC¢ ORBIT OETERNINATION ACCURACY

SGT 5433.7 _ IIIZ.| $63 456.1 ST 2716.9 5R 741.2 SS 1060.4

RRT -.9400 RRF -.9429 RTF .9794 CRT -.9970 CRS .9676 CST -.9838

5366.0 R23 .OtiS7 R15 -.9801 LSA )005.2 MSA 190.8 SSA 15.3

561 5553.3 $62 372.7 THA 169.10 ELI 28|5.7 EL2 55.2 ALF 164.78

LAUNCH OATE A_ 12 1970 FLIGHT TIE 184.00 ARRIVAL OATE FEB 12 1971

0ISTANCE 518.328
LOL 318.88 VL 26.621 GAL 3.09 A2L 93.30 H(A 240.21 S_AA 127.34 ECC .19775 INC 3.2954 v! 29.391

LOP 199.05 VP 37.644 GAP 7.32 A2'P 88.36 TAL 167.26 TAP 47.47 RCA 102.16 APO 152.5I V2 35.112

GP 24.05 ZAL 61.82 TAP 145.?0 ITS 37.67 7A[ I25.37 [T[ 163.45 7A( 122.28 ETC 255.54 (LP-154.77

OLA -47.60 RAL 256.69 RAG 6567.5 VEL

L-| TIHE INJ LAT

1537.11 33.16

5354.91 35.17

1537.11 35.16

5354.91 35.17

J537.11 35.16

5354.91 33.17

TC3-4.6292 6AU .8365

RC3 .4221 FAU .05267

FC5-3.3872 BSP 17907

BC5 4.6484 FSP -JAB!

11.612 PTH 2.03 VHP 5.542 0PA 8.27 RAP 230.46 ECC 1.2215

|NJ LONG INJ RT A_ INJ A_4TH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG
23.54 126.66 |24.AA 9 _O 46 957.1 39.59 15.42

246.51 126.67 J24.43 18 37 27 4754.9 59.40 238.58

23.54 126.66 124.44 9 30 46 937.I 59.59 15.42
246.31 126.67 124.43 18 37 27 4754.9 59.40 238.38

23.54 126.66 124.4A 9 30 46 957.1 39.39 I5.42

2A6.51 126.67 124.43 I8 37 27 4754.9 39.40 258.58

MIO-COURSE EXECUTION ACCURAC_ ORBIT 0ETERMINATION ACCURACY

SGT 3561.6 56R 1031.9 563 435.0 ST 2549.3 SR 676._ SS 949.1

RRT -.9290 RRF -.9297 RTF .9787 CRT -.9924 CRS .9459 CST -.9782

$66 5656.5 6'23 .04A| RI5 -.9793 LSA 2795.5 HSA 208.2 SSA 1fi.7

561 56A4.0 562 376.3 THA 170.18 ELI 2636.3 EL2 80.3 ALF 165.24

HELI.(.XENTRIC O3NIC
RL 151.59 LAL .00

RP 107.93 LAP 2.86

RC 125.912 GL -24.61

PLAN[TOCENTRIC CONIC

C3 13.461 VHL 3.669
LNO4 AI_4TH LNCH TINE

49.99 9 5 9

130.01 17 8 12

49.99 9 5 9

130.01 17 8 12

49.99 9 5 9

110.01 17 8 12

0IFFERENTIAL CORRECTIONS

TDE-J.4620 TRA 1.6259

ROE .4083 RRA -.5238

FOE -.995I FRA 1.767A

80E 1.5179 8RA 1.6578

LAUNCH CA TE AUG 12 1970 FLIGHT TIME 186.00 ARRIVAL CA 76 FEB 14 1971

HELIO(ENTRIC CONIC

RL 151.59 LAL .00

RP 107.97 LAP 2.75

RE 128.158 GL -22.51

PLANE TOCENTR 1C CONIC

C5 13.857 VHL 5.723

LNCH AZNTH LNCH TINE
52.56 9 24 59

127.44 17 9 _]

52.56 9 24 59
127.44 17 9 38

52.56 9 24 59

127.44 17 9 _1
CIFFE_NTIAL CCRR[CTIONS

TC[-1.538_ IRA 1._215 TC3-4.596A _AU .85A2

RCE .5809 RRA -.5255 RC5 .3610 FAU .04922
FCE -.8091 FRA 1.8254 FC3-3.0748 BSP 18211

6OE 1.3911 6RA 1.8503 9C5 4.6105 FSP -1418

CISTANC£ 524.259
LOL 518.88 VL 26.593 GAL 3.41 ATL 93.08 HC4 243.42 SMA 127.15 [CC .20088 INC 3.0777 VI 29.391

LOP 202.27 VP 37.612 GAP 7.71 ATP 88.62 TAL 166.19 TAP 49.61 RCA 101.61APO 152.69 V2 35.099

GP 22.57.7AL 59.71 7AP 147.77 [TS 38.06 7A[ 125.13 £TE 164.75 7AC 121.12 ETC 255.97 CLP-156.37

CLA -45.66 RAL 259.56 RAG 6567.5 VEL 11,629 PTH 2.04 VHP 5.699 CPA 6.39 RAP 231.38 ECC 1.2281

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1520.19 53.66 20.73 128.74 122.89 9 50 19 920.2 57.72 12.65

5384_50 35.67 2A8.11 128.75 122.88 18 39 25 4784.5 37.75 240.03

1520.I9 33.66 L:_.73 128.74 122.89 9 50 19 920.2 37.72 12.65
5584.50 35.67 248.11 128.75 I22.88 18 39 25 4784.5 57.73 240.05

1520.19 33.66 _0.73 128.74 122.89 9 50 19 920.2 37.72 12.65
5384.50 33.67 248.11 128.75 122.88 18 39 25 A784.5 57.73 240.03

NIOZCOURS£ EXECUTION ACCURACY CR6IT OETERMINATION ACCURACY

SGT 5660.4 $6R 964.2 SG3 413.9 ST 2387.3 SR 624.5 SS 854.5

RRT -.9165 RRF -.9150 RTF .9781 CRT -.9859 CRS .9137 CST -.9713

SGB 5742.0 R23 .0363 R13 -.9785 LSA 2601.A MSA 228.1 SS_ 15.9

SGI 5729.3 $62 381.I THA 171.09 ELI 2A65.3 EL2 108.1 ALF 165.54

LAUNCH OATE AU6 12 1970 FLI(_4T TIME 188.(Xq ARRIVAL GATE FE6 16 1971

HELIOCENTRIC CONIC

RL 151.59 LAL ,0_

RP 108.01 LAP 2.64

RE 130.397 6L -20.50
PLANE TOC[NTRIC CONIC

C3 14.381 VHL 3.792

LNCH ATHTH LNCH TIME

55.11 9 44 48
124.89 17 9 55

55.11 9 44 48

124.89 17 9 53
55.11 9 44 48

124.89 17 9 53

CISTANCE 530.1_O

LOt. 318.88 VL 26.564 GAL 3.74 AZL _.87 H(A 246.65 SMA 126.97 ECC .20426 INC 2.8720 Vl 29.391

LOP L:_35.49 VP 37.5_ GAP 8.10 AZP 88.86 TAL ]65.10 TAP 51.7A RCA 101 .03 APO 152.90 V2 55.086

6P 21.25 ZAL 57.63 2AP 149.71 ETS 38.53 ZAE 124.87 ETE 165.91 7AC 120.11 ETC 256.37 CLP-157.90

0LA -43.77 RAL 261.88 RAO 6567.6 VIEL 11.652 PTH 2.05 VHP 5,869 CPA A.64 RAP 232,45 ECC 1.2567

L-I TIM[ INJ LAT INJ LONG INJ RT AS(: INJ A_4TH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG
1502.76 32.13 17.98 130.89 121.49 IO 9 51 902.8 36.05 9.96

3418.28 32.14 250.06 130.90 121,48 18 A0 I1 4818.3 36.04 242.03

1502.76 32.13 17.98 I10.89 121.49 10 9 51 902.8 36.05 9.96

5418.28 32.i4 210.06 110.90 121.48 18 40 II 4818.3 36.04 242.05

15(212.76 32.r3 17.98 1)0.89 121.A9 10 9 51 902.8 36.03 9.96

5418.28 32.1A 210.06 110.90 121.48 18 40 1! 4818.3 36.04 242.03

ORBIT 0ETERMINATION ACCURACY

ST 2254.0 5R 582.9 SS 775.3

CRT -.9695 CRS .8681 CST -.9629

LSA 2422.5 MSA 250.8 SSA 15.9

ELI 2_14.6 EL2 158.5 ALF 165.75

OIFFERENTIAL CORRECTIONS

TCE-I.2138 TRA 2.026_ TC3-4.5165 BAU .87U4

ROE .3609 RRA -.3279 RC3 .)078 FAU .04581
FC£ -.6445 FRA 1.8753 FC3-2.757A BSP 18490

_CE 1.2663 6RA 2.0523 8C5 4.5270 FSP -1353

NI0-COURSE EXECUTION ACCURACY

S,GT 5750.2 _ 906.9 $63 393.3

RRT -.gO27 _ -.89gO RTF .9774

5821.3 R'_3 .0294 RI3 -.9777

,f_l 5808.4 5'_2 386.3 THA 171 .86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH Ca'rE AUG lZ 1970 FLIGHT TII,_. 190.00 ARRIVAL CATE FE6 18 1971

HEL IOEENTRIC CONIC

RL 151.59 LAL .0_

RP 108.03 LAP 2.51

RC 132.627 GL -18.58

PLANE TOCrNTRI C CONIC

C3 15.036 VHL 3.878

LNCH ATNTH LNCH TIN|

57.67 10 4 44

122.33 17 8 54

57.67 |0 4 44

122.33 17 8 54

57.67 |0 4 44

IZ2.33 17 8 54

0 XFFER1ENT IAL CORRIECT|ON$

T01r-| .|0|4 TRA 2._P'Z88 TC3-4.4263 BAU .89|4

RO£ .3494 RRA -.3"Z92 RC3 .2678 FAU .04304

FOE -.5126 FRA |.90T7 FC3-2.4779 6SP 19033

80E 1.1555 BRA Z.2530 BC3 4.4344 FSP -13J6

CZSTANCE 536.028

LQ. 318.88 VL 26.535 G4L 4.10 ATL 92.68 HCA 249.84 St4A 126.78 ECC .'Z0789 INC Z.6762 VI 29.391

LOP Z08.7J VP 37.547 GAP 8.50 AZP 89.08 TAL 164.00 TAP 53.84 RCA 100.42 APO J53.14 vZ 35.074

GP Z0.0T 2'AL 55.58 ZAP 151.52 rTS 39.09 ZAF 124.60 F'TE 166.92 ZAC 119.23 ETC 256.77 CLP-159.36

0kA -41.94 RAL 264.25 RAO 656?.6 VEL 11.680 PTH 2.05 VHP 6.052 OPA 3.00 RAP 233.64 ECC 1.2475

L-I TINE IN| LAT JNJ LONG IN| RT ASC IN| A214TH IN| T|NC PO CST TIN IN| 2 LAT IN| 2 LONG

1484,44 30._8 15.26 133.10 120.23 10 29 ZH 8H4.4 34.34 7.32

5456.43 30.59 252._ |33.1| 120.21 18 39 50 4856.4 34.35 244.40

14_4.44 30.58 |5._ 133.10 120.23 10 Z9 28 884.4 34.34 7.32

5456.43 30.5g 252.36 133.11 120.Z1 18 39 50 4856.4 34.35 244.40

1484.44 30.58 15.28 133.10 120.23 10 29 28 8P4.4 34.34 7.32

5456.43 30.59 252.36 133.11 120.21 18 39 50 4856.4 34.35 244.40

MI0-COUR_d[ EXECUTION ACCURACY CReIT DETERMINATION ACCURACY

SGT 5833.7 SGR 858.6 SG3 372.9 ST 2103.2 SR 552.3 SS 715.0
RRT -.8880 I_F -.8819 R1T .9773 CRT -.9482 CRS .8137 CST -.955H

SC_ 5896.5 11_3 .02"ZO RI3 -.9775 LSA 2;?72.7 HSA 272.3 5SA 15.9

5G1 5883.5 S6Z 391.5 THA 172.52 ELI 2167.8 EL2 170.3 ALF 165.93

LAUNCH OATE AUG 12 1970 FLI_'IT TIN| 192.00 ARRIVAL CATE FEB 20 1971

I'lL IOCENTRI C CONIC

RL 151.59 LAL .00

RP 108.09 LAP 2.38

RC 134.850 GL -16.76

PLANE TOCENTRI C CONIC

C3 15.830 Vl.lt. 3.979
LNCH A2"MTH LNO4 TIME

60.25 10 24 55

119.77 17 6 58

60.23 lO 24 55

119.77 17 6 58

60.23 lO 24 55

119.77 17 6 38

OIFFER1ENTIAL CORR[C T|ONS

T0£ -.9693 TRA 2.4615 TC3-4.2484 BAU .9003

ROE .3387 RRA -.3351 RC3 .2237 FAU .03934

FOE -.3766 FRA 1.9543 FC3-2.1516 BSP 1907_

BOE 1.0268 BRA 2.4842 8(;3 4.2542 FSP -1234

0ISTANC[ 541.865

LOt. 318.88 VL 26.306 GAL 4.47 A_. 92.49 HCA 253.05 SI4A 126.59 ECC .21178 1NO 2.4885 Vl 79.391

LGP 211,92 VP 37.514 GAP B.91 A2'P 89,_7 TAL 162.87 TAP 55.92 RCA 99.78 APO 153.40 V2 35.061

GP 19.00 2'AL 53.58 TAP 153.L:_ ETS _.75 7AE 1_4.33 ETE 167.80 7AC 118.47 ETC ;757.16 CLP-160.77

OLA -40.17 RAL 266.30 RAD 6567.6 VEL 11.714 PTH 2.06 VHP 6.247 OPA 1.46 RAP 234.94 ECC 1.2605
L-I TINE INJ LAT ZNJ LO_ INJ RT ASC INJ ATNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1464.86 29.03 12.57 135.38 119.08 10 49 20 864.9 32.66 4.68
5499.18 29.04 255.02 135.39 119.07 18 38 17 4899.2 32.67 247.13

1464.86 29.03 12,57 135.38 119.08 10 49 20 864.9 317.66 4.68

5499.18 29.04 255.02 135.39 119.07 18 38 17 4899.2 32.67 247.13

1464.86 29.03 12.57 135.38 119.08 I0 49 20 864.9 32.66 4.68

5499.18 29.04 255.(Y'Z 135.39 119.07 18 58 17 4899.2 32.67 247.13

NIO-CC¢IRSIE EXECUTION ACCURACY ORBIT 0ETERt41NATION ACCURACY

SGT 5807.3 ._ 817.5 SG3 354.0 ST 1973.7 58 523,3 SS 665,0

RRT -.B?ZI RRF -.8642 RTF .9762 CRT -.9150 CRS .7355 CST -.9459

S68 5963,6 823 .0183 R13 -.9764 LSA 2126.2 NSA 300.9 SSA 15.8

_1 59_1.3 $62 397.1 THA 173.09 ELI 2031 .6 £L2 205.1 ALF 166.22

LAUNCH OAT| AUG 12 |970

HEL IOCENTRIC CONIC

RL 151.59 LAL .00

RP 108.13 LAP 2.24

RC 137.063 GL -15.03

PL4NE T_F'NTRIC CONIC

C3 16.771 VHL 4.095

LNCH A;rMTH LNCH TIN[

62.80 10 45 31

117.20 17 2 59

62.80 10 45 31

117.20 17 2 59

62.80 10 45 31
117.20 17 2 59

FLIGHT TIN[ 194.00 4RRIVAL DATE fEB 22 1971

CISTANCE 547_665

COL 318.88 VL 26.476 GAL 4.87 ATL 9Z.31 PICA 256.26 SHA 126.40 ECC .21596 INC 2.3071 Vl 29.391

LOP Z15.13 VP 37.481 GAP 9.33 AZP 89.45 TAL 161.73 TAP 57.99 RCA 99.10 APO 153.70 v_ 35.047
GP 18.04 ?AL 51.63 ZAP 154.81ETS 40.53 ZAE 124.06 ETE 168.58 ?AC 117.80 ETC _5T.56 CLP-162.12

0LA -_8.47 RAL 268.62 RAO 6567.7 VEL 11.754 PTH 2.07 VHP 6.455 0PA .03

L-I TINE IN| LAT IN| LONG IN| RT ASC IN| AZMTH |NJ TIM| PO CST TIM

14_3.49 27.48 9.83 137.71 118.05 11 9 34 843.5

5546.91 27.49 258.06 137.71 118.O4 18 35 26 4946.9

1443.49 27.48 9.83 137.71 118.O5 11 9 34 843.5

5546.91 27.49 258.06 137.71 118.04 18 35 26 4946.9

14"43.49 27.48 9.83 137.71 IIB.O.5 !1 9 34 843.5

5546.91 27.49 258.06 137.71 118.04 18 55 26 4946.9

RAP 236.34 ECC 1.2760

IN| 2 LAT IN| 2 LONG

31.00 2.00

31.01 250.24

31.O0 2.00

31.01 250.24

31.00 2.00

31.01 250.24

OIFFERENTIAL CCRR1ECTIONS

TOE -.8434 TR4 2.6986 TC3-4.0592 BAU .9111

ROE .3332 A_A -.3409 RC3 .1892 FAU .03610

FOE -.;7636 FRA 1.9905 FC3-1.8635 BSP 19244

BO£ .9068 8RA 2.7201BC3 4.0636 FSP -1170

NIO-COURSE EXECUTION ACCURACY

.%T 5975.0 SGR 782.6 SG3 335.9
I_T o.8560 I_ r -.8463 RTF .9755

$66 6026.0 1_3 .0144 RI3 -.9756

SGI 6012.6 ,%2 402.0 THA 173.57

LKUNCH OAT[ AUG 12 19T0 FLIGHT TIME |96.00

HELIC(ENTRIC CONIC

RL 151.59 LAL .00

RP 108.17 LAP 2.09

Re 139.266 GL -13.39

PLANIETOCENTRIC CONIC

C3 17.872 VHL 4.L_8

LNO4 A2NTH LNCH TIME
65.39 11 6 40

114.61 16 57 51

65.39 11 6 40

114.61 16 57 51

63.39 11 6 40

114.61 16 57 51

01STAI_E 553.4215

LCI. 318.88 VL 26.446 GAL 5.29 AT1. 9'Z.13 hICA 259.46 ,_44

LOP 218,34 VP 37.447 GAP 9°76 A2'P 89,61 TAL 160,58 TAP

GP 17,17 7AL 49,74 tAP 156,31 ET$ 41,45 7AE 123,79 ETE

ORBIT OETERNINATION ACCURAC_

ST 1869.5 SR 500.8 SS 630.1

CRT -.8705 CRS .6489 CST -.9389

LSA 2008.8 HSA 327.7 SSA J5.7

ELI 19L_.5 EL2 240.0 ALF 166.66

ARRIVAL DATE FEB 24 1971

126.21 ECC .22045 IN(: 2.1309 VJ 29.391

60.04 RCA 98.39 APO 154.03 V2 35.034

169.25 7AC 117.Z3 ETC 257.96 CLP-163.43

OLA -36.83 RAL 270.63 RAO 6567.? VEL 11.BO1 PTH 2.09 _ 6.675 OPA -1.32

L-I TINE IN| LAT IN| LCNG INJ RT ASC IN| A_I4TH l_lJ TIN[ PO CST TIM
1419.87 25.95 7.00 140.08 117.11 IJ 30 20 819.9

5599.94 25.97 261.51 140.09 117.10 18 31 II 4999.9

1419.87 25.95 7.00 140,08 I|7.11 11 30 20 819.9

5599.94 25.97 261.51 140.09 117.10 18 31 II 4999.9

1419.87 25.95 7.00 140.08 117.11 11 30 20 819.9

5599.94 25.97 261,51 140.09 117,10 18 31 11 4999.9

0IFFEREHTIAL CORRECTIONS

TOE -.7193 TRA 2.9444 TC3-3.8542 _AU .921T

ROE .3313 I_A -.3474 RC3 .1_O9 FAU .03309

FOE -.1665 FRA 2,0L_08 FC3-1.6029 B,%'P 1946_
BOE .7919 8RA 2.96_8 gc3 3.8575 FSP o1113

NI0-COURSE EXECUTION ACCURACY

SGT 6035.5 SGR 752.4 SG3 318.6

RRT -.83¢_ I_ r -.8284 RTF .9749

5G6 608_.2 R_5 .OIIO R13 -.9750

_4",I 6068.7 ,%2 406.3 THA 174.OO

R4P 237.83 ECC 1.;7941

IN| 2 LAT IN| 2 LONG
29.37 359.;74

29.38 253.75

29.37 359.24

29.38 253.75

29.37 359.24

29.38 _fl3.75

ORBIT OETERMINATION ACCURACY

ST 1788.1 SR 48_.fi SS 606.6

CRT -.8138 CRS .5fi69 CST -.9355

LSA 1916.6 HSA 352.5 SSA 15.5

ELl 1831.7 EL2 273.7 ALF 167.33

9_5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG 12 1970 FLIGHT TIN[ 198.0(] ARRIVAL DATE FEB 26 1971

HELIC)(ENTRIC CONIC

RL 151.59 LAL .00

RP 108.21 LAP 1.94

RC 141.459 GL -11,84

PLjLNgTCXENTRIC CONIC

C_ 19.149 VHL 4,376

LNCP¢ AZMTH LNCH TZME

68.04 11 2843

111.96 16 50 57

68,04 11 2843

111.96 16 50 57

68.04 11 28 43

111.96 16 50 57

0IFFERENTIAL CORRECTIONS

T0E -.5941 TRA 3.20_ TC3-_.6317 8AU .9_I04

ROE .3319 RRA -.3550 RC3 .1369 FAU .0302!

FOE -.0809 FRA 2.0489 FC3-1.3657 BSP 196§5

BOE .6805 _qA 3.2222 Be3 3.6343 FSP -1058

DISTANCE 559.145

LOt. 318.88 VL 26.416 GAL 5.73 AZL 91.96 HCA 262.66 ,f_4A 126.02 ECC .22527

LOP 221.54 VP 37.414 GAP 10.21 AlP 89.75 TAL 159.42 TAP 62.08 RCA 97.63

6P 16.39 ZAL 47,91 ZAP 157.72 ETS 42.52 2AE 12].53 ETE 169.84 2AC 116.73

INC 1.9583 Vl 29.391

APO 154.41 V2 35.021

ETC 258.37 CLP-164.69

CLA -35.27 RAL 272.53 RA0 6567.8 VEL 11.855 PTH 2.10 VHP 6.909 DPA -2.59 RAP 239.40 ECC 1.3151

L--I -TII,_ INJ LAT INJ LON6 INJ RT ASC ]NJ AZNTH INJ TII_ PO CST TIM INJ 2 LAT INJ 2 LONG

1392.98 2A.44 4.01 142.51 116.25 11 51 56 795.0 27.76 356.32

5659.19 24.A6 265.41 |42.52 116.24 18 25 16 5059.2 27.78 257.72

1392.98 24.44 4.01 142.51 116.25 11 51 56 793.0 27.76 356.32

5659.19 24.A6 265.41 142.52 116.24 18 25 16 5059.2 27.78 257.72

1392.98 24.44 4.01 142.51 116.25 11 51 56 793.0 27.76 356.32

5659.19 24.46 265.41 142.52 116.24 18 25 16 5059.2 27.78 257.72

MIO-C_.T,([ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6089.8 _ 726.1 $03 302.2 ST 1728.7 SR 466.,9 55 592.2

RRT -.B238 _ -.8109 RTF .9744 CRT -.7453 CRS .4631 CST -.9357

6132.9 R_3 .0081 R13 -.9745 LSA 1848.4 MSA 374.6 SSA 15.3

5(,I 6119.2 ,T_2 409,7 THA 174.36 EL1 1764.4 EL2 )05.0 ALF 168.26

LAUNCH DATE AUG 12 1970 FLIGPIT TINE _.00 ARRIVAL DATE FEB 2H 1971

HELIOCENTRIC CONIC DISTANCE 564.817

RL 151.59 LAL .00 LOL 318.88 VL 26.385 GAL 6.210 AZL 91.79 HCA 265.86 SA.,IA 125.82 ECC .23047 INC 1.7884 Vi 29.391
RP 108.25 LAP 1.78 LCP 224.74 VP 37.3_0 GAP -IO.67 A2'P 89.87 TAL 158.26 TAP 64.12 RCA 96.83 APO 154.82 V2 35.008

RE 143.643 GL -I0.39 GP |5.68 ZAL 46.15 ZA,P-159.05 ETS 43.76 ZAE 123.28 ETE 170.37 7AC 116.29 ETC 258.79 CLP-165.92

PLAN[TOCENTRIC CONIC

C3 20.619 VHL 4.541 OLA -33.77 RAL 274.32 RAO 6567.8 V[L |1.916 PTH 2.12 VHP 7,156 OPA -3.77 RAP 241.04 ECC 1.3393

LN(.H A2'NTH LNCH TIME L-I T|NE INJ L.AT INJ LONG ]NJ RT AS_ INJ AZMTH ]NJ TIME PC' CST TIM INJ 2 LAT INJ 2 LONG

70.77 11 52 2 1361.54 22.97 .76 144.98 115.47 12 14 44 761.5 26.20 353.13

109.23 16 41 58 5725.81 Z_d.98 269.86 144.98 115.46 18 17 24 5125.8 26.21 262.22

70.77 11 52 2 1361.54 LP'Z.97 .76 144.98 115.47 12 14 44 761,5 26.20 353.13
109.23 16 41 58 5725.81 _.98 269.86 144.98 115.46 18 17 24 5125.8 26.21 262.22

110.(30 16 6 35 5833.93 19.42 276.32 J43.03 118.70 17 43 49 5233.9 23.09 269.11
110.00 17 26 35 5589.46 26.63 261.02 J46.76 112.27 18 59 44 4989.5 29.41 252.93

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4686 TRA 3.4728 TC3-3._92 BAU .9376 5GT 6137.5 SGR 702.9 S(,3 286.8 ST 1690.9 5R 453.4 SS 584.6

ROE .33A5 RRA -.3636 RC3 .1168 FAU .02747 RRT -.8082 AS_F" -.7941 RTF .9740 CRT -.6674 CRS .3727 CST -.9394
FOE -.OO61 FRA 2.0748 FC3-1.1534 8SP 19841 _ 6177.6 R_3 .0058 R13 -.974_ LSA 1803.4 MSA 392.3 SSA 15.0

BOE .5758 BRA 3.4917 BC3 3.A012 FSP -1006 5(.1 6163.8 .T_,2 412.2 TH4 174.69 ELI 1718.9 EL2 332.2 ALF 169.45

LAUNCH DATE AUG 12 1970 FLIGHT TIME 202.00 ARRIVAL CATE MAR 2 1971

HELIOCENTRIC CONIC

RL 151.59 LAL .DO

RP 108.29 LAP 1.62

RE 145.816 GL -9.01

PLANE TOCENTRIC CONIC

C3 22.]O6 VHL 4.723

LNCH AZMTH LNCH TINE

73.67 12 17 13

106.33 16 30 20

73.67 12 17 13

IO6.33 16 3020

110.00 15 28 57

II0.00 18 17 46

DIFFERENTIAL CORRECTIONS

TOE -.3419 TRA 3.7565 TC3-3.1603 8AU .9429

ROE .3389 RRA -.3731 RC3 .0997 FAU .02487

FOE .0596 FRA 2.0995 FC3 -.9651 8,_P 20015

6OE .4814 _A 3.7750 BC3 3.1619 FSP -956

0ISTANCE 570.4]7

LOL 318.88 VL 26.355 GAL 6.70 4ZL 91._2 HCA 269.06 SMA 125.63 ECC .23606 INC 1.6200 Vl 29.391

LOP 227.94 VP 37.346 GAP 11.15 AZP 89.97 TAL 157.D8 TAP 66.14 RCA 95.98 4PO 155.29 V_ 34.995

GP 15.03 ZAL 44.47 ZAP 160.31ETS 45.21 7AE 123.03 ETE 170.83 7AC 115.90 ETC 259.21 CLP-167.12

DLA -32.35 RAL 276.02 RA0 6567.9 VEL 11.9_7 PTH Z.I4 VHP 7.419 CPA -4.88 RAP 24_.75 ECC 1.3671

L-I TINE |NJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1323.67 21.53 357.12 147.49 114.75 12 39 16 723.7 24.68 349.54
5801.58 2|_4 274.96 147,49 114.74 1_ 7 1 5201.6 24.69 267.38

1323.67 21.53 357.12 147,49 114.75 12 39 16 723.7 24.68 349.54

5801.58 21.54 274.96 147.49 114.74 18 7 1 5201.6 24.69 267.38

703.40 14.03 _07,4A 143.28 121.50 15 40 4_ 103.4 18._9 300.6H

5469.85 29.45 252.86 150.94 108.19 19 48 56 4869.8 31.65 244.34

NIO-COi,_IE E_CUTICN ACCURACY ORBIT OETERMINATION ACCURACY

SGT 6179.2 _ 681.9 ,$(,3 27_.2 ST 1673.0 S_R 441.4 SS 581.9

RRT -.7932 I_ -.7781 RTF .9737 CRT -.5835 CRS .2888 CST -.9456

6216.7 R_3 .0038 RI3 -.9737 LSA 1779.9 MSA 405.0 SSA 14.7
$61 6202.9 .TW;2 413.7 THA 174.98 ELI 1693.6 EL2 354 .I ALF 170.84

LAUNCH DATE AUG 12 197(3 FLIr,A.4T TINE _4.00 ARRIVAL CATE MAR 4 1971

HELIOCENTRIC CONIC 0ISTANCE 576.001

RL 151,59 LAL .DO LOL 318.88 VL 2'6.324 GAL 7.23 A2'l.. 91.45 NCA 272.25 S#4A

RP 108.33 LAP 1.45 LOP 231.13 VP 37.312 GAP 11.6_ A2P 90.06 TAL 155.91 TAP

RC 147.979 GL -7.72 GP 14.44 ZAL 42.86 2AP |61.49 ETS 46.87 7AE 122.79 ETE

PLAN[TOCENTR|C CONIC

C3 24.237 VHL 4.923 OLA -30.99 RAL 277.63 RA0 656_1.0 VEL
LN(,,H AZHTH LNCH TIME L-I TINE INJ LAT

76.84 12 45 27 1275.49 20.12

103.16 16 14 54 602.22 20.13

76.84 12 45 27 1275.49 20.12

IO3.16 16 14 54 602.22 20.13

11(3.00 15 8 48 809.18 10.19
IIO.DO 18 50 43 5404.56 30.75

DIFFERENTIAL CORRECTIONS

TDE -.2144 TRA 4.0537 TC3-2.920J 8AU .9466
ROE .3447 RRA -.}834 RE3 .0853 FAU .02241

FOE .1170 FRA 2.123(3 FC3 -.8006 _SP 20L_2

BOE .4(359 _RA 4.0718 _C3 2.9214 FSP -91J

125.44 ECC .24210 INC 1.4519 Vl 29.391

68.16 RCA 95.07 AP_ 155.81 v2 34.982

171.24 7AC 115.57 ETC 259.65 CLP-168.30

12.067 PTH 2.16 VHP 7.69_ CPA -5.93 RAP 244.52 ECC 1.3989

INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

352.78 1_.03 114.08 13 6 42 675.5 23.20 345.25

_05.0_ 1_).03 114.07 16 24 56 2.2 23.21 _95,57
352.78 150.03 114,08 13 6 42 675.5 L;_'3.20 345.25

)03.09 150.03 114.07 16 24 56 2.2 23.21 295.57

313.23 144.46 122,81 15 22 17 2(39._ 14.44 306.71

248.L_ 154.28 105.72 _ L:_ 47 4_4.6 32.60 239.49

MI0-COU_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6214.3 SGR 662.5 5G3 258.4 ST 1672.0 SR 430.5 SS 587.4

RRT -.7788 RRF -.7630 RTF .9735 CRT -.4977 CRS .2135 CST -.9533

6249.5 I_3 .0023 RI3 -.9735 LSA 1774.8 MSA 412.3 SSA 14.5

SGI 6235.7 S_2 414.1 THA 175.23 ELl 1686.4 EL2 370.2 ALF 172.33

9616



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH OATE AUG 12 1970 FLIGHT TIME _06.00 ARRIVAL GATE MAR 6 J971

HELIOCENTRIC CONIC

RL 151 .59 LAL .00 LOt. 318.88 VL

RP 108.37 LAP 1.?8 LOP ?34.33 VP

RC 130.131 GL -6.51GP 13.91 ZAL

PLANETOCENTRZC CONIC

C3 26.444 VHL 5.142
LNCH ATNTH LNCH TIME

8-0,63 13 19 37

99,37 15 5? 49

10(3.00 15 29 ?6

100.00 16 25 41

110.O0 14 54 43

110.00 19 16 53

01FFERENTIAL CORRECTIONS

TOE -.0859 TRA 4.3657 TC3-?._19 BAU ,9485
ROE .3516 RRA -.3945 RC3 .0730 FAU ,02010

FOE .1674 FRA 2.1461FC3 -.6581 65P ZO397

8OE .3619 MA 4.3835 8C3 2.68?9 FSP -869

01STANCE 581.501

76.Z93 GAL 7.79 AZL 91,18 MCA 175.44 SNA 1?5.75 ECC ,24862 INC 1.2833 V1 29.391

37.778_AP 17.17 AZP 90.12 TAL 154.74 T4P 70.18 RCA 94.11 APO 156.39 V2 34.969

41.33 ZAP 167.60 ETS 48.78 ZA£_172.55 ETE 171.60 ZAC 115.27 ETC Z6O.1O CLP-169.45

DLA -?9.70 RAL 779.14 RAO 6568.| VEL 12.I58 PTH _.18 VHP 7.995 CP4 -6.90 RAP 246.34 ECC 1.4352

L-I TIN£ INJ LAT INJ LONG INJ RT 45( INJ A$'NTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

1_07.57 18.75 347.07 I5_.60 113.47 13 39 44 _7.6 71.77 339.59

713.17 18,77 310.74 157.61 113.46 16 4 4? 113.1 21.78 303.15

787.86 16.33 315.13 151.44 I15.39 15 4? 34 187.9 19.62 307.88

608.06 21.23 304.07 153.69 111.56 16 35 49 8.1 ?3.97 196.30

897.36 6.90 317,94 146.01 I13.56 15 9 41 297.4 11.27 311.57
5359.36 31.54 244.93 157.37 103.93 L_O 46 17 4759.4 33.13 236.07

MIO-COURE EXECUTION ACCURACY OR6IT DETERHINATION ACCURACY

,f_T 6243.4 ,_R 644.4 $63 245.5 ST 1684,8 SR 420.1 SS 585.0

RRT -.7653 RRF -.7489 RTF .9734 CRT -.4135 CRS .1472 CST -.9611

568 6176.5 R23 .0011 R13 -.9734 LSA 1784.7 MSA 414.8 SSA 14.2

5(;1 6262,9 ,f_? 413.5 THA 175.46 ELI 1694.? EL? 380.4 ALF 173.80

LAUNCH DATE AUG I? 1970 FLIGHT TINE 208.00 ARRIVAL 0ATE MAR 8 1971

HELIOCENTRIC CONIC

RL 151.59 LAL .00

RP 108.41 LAP 1.10

RC 157.?73 GL -5.38

PLANETOCENTRIC CONIC

C3 2e.964 VHL 5._2

LNO-I AZMTH LNCH TINE

86.e0 14 14 59

93.20 15 8 50
100.00 14 46 18

100.00 17 20 13

110.00 14 44 0

110.D0 19 39 1

DISTANCE 586.9?9

L(X. 318.88 VL ?6.263 GAL 8,40 AZL 91.11HCA 278.63 5_44 125.06 ECC .75568 INC 1.1130 Vl 29.391
LOP 137.51 VP 37.145 GMa 17.77 AZP 90.17 TAL 153.57 TAP 77.L--_ RCA 93.08 APO 157.04 V? 34.956

GP 13.42 ZAL 39.87 ZAP 163.65 ET$ 50.99 ZAE I??.31 ETE 171,97 ZAC 115.00 ETC 260.56 CLP-170.58

0LA -?8.48 RAL ?80.57 RA0 6568.2 VEL 12.261 PTH ?.21 VHP 8.311 OPA -7.81

L-I TINE ZNJ LAT INJ LONG INJ RT ASC INJ AS'MTH INJ TIHE PO CST TIN

1070.?5 17.43 336.36 153.20 117.89 14 32 50 470.?

895,78 17.44 3?3.60 155.L>0 117.88 15 ?3 46 ?95.8

968.63 10.78 3?5.68 151.93 118.05 15 ? ?6 368.6
5760.68 ?4.35 273.08 157.95 107,90 18 56 1_ 5160.7

975.86 3.93 32?.07 147.79 123.98 15 0 15 375.9
5376.21 31,05 747.48 160.33 107.56 21 7 47 47?6.2

OIFFERENTIAL CORRECTIONS

TOE .0443 TRA 4.6937 TC3-?.4476 BAU .9481

ROE .3595 RRA -,4062 RE3 .0673 FAU .01790

FOE .7118 FRA 2.1693 FC3 -.5351BSP _3599

80E .3677 BRA 4.7113 8C3 ?.4484 FSP -830

RAP 748.?0 ECC 1.4767

INJ ? LAT INJ 2 LONG

?0.38 328.92

20.39 316.15
14.45 318.81

?6.56 264.98

8.37 315.79

33.45 233.53

ORBIT CETERMINATION ACCURACY

ST 1708.0 5R 4!0.2 SS 588.9

CRT -.3338 CRS .0894 CST -.9684

LSA I806.0 MSA 413.0 SSA 13.8

ELI 1713.8 EL? 385.4 ALF 175.17

MI0-C(XJRSE EXECUTION ACCURACY

SGT 6266.1 $6R 616.9 $(;3 ?33.?

RRT -.7574 RRF -.7357 RTF .9735

SG6 6297.4 R'Z3 .0001 RI3 -.9735

,561 6?83.9 ,9;? 411.8 THA I75.68

LAUNCH GATE aUG I? !970 FLIGHT TIME 210.00 ARRIVAL G4TE MAR ]0 1971

HELIOCENTRIC CONIC C!ST4NCE 592,776

RL 151.59 LAL .00 LOL 318.88 VL 26.737 GAL 9.04 AZL 9_,94 HCA 281.82 SMA

RP 108.45 LAP .92 LOP 240.70 VP 37,211 GAP ]3.3I AZP 90.]9 TAL 157.41 TAP

RC 154.408 GL -4.3? CP I?.98 74L 38.49 ZAP 164.63 ETS 53.51 ZAE 127.07 ETE

PLANE TOCENTRIC CONIC

C3 31.844 VHL 5.643 0LA -77.32 RAL 181.92 RAG 6568.3 VEL 12,378 PTH ?,73 VHP 8.650 CPA -8.66

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 13 41 32 I721.25 10.55 344.13 155.71 116.43 14 I 54 621.?

90.00 15 53 2 79?.36 21.97 317.83 160.08 108.39 16 6 14 197.4

100.00 14 24 56 1081.O6 7.11 337.01 153.38 119.11 14 4? 57 481,1

IOO.00 17 52 20 5695.82 25.63 ?68.69 161.34 105.93 19 ?7 16 5095.8

110.O0 14 35 ?6 1048.04 1.18 325,85 149.71 1_4.17 14 52 55 448.0

110.OO 19 58 18 5301.60 32.40 ?40.65 163.i3 101.53 21 ?6 40 4701.6

GIFFERENTIAL CORRECTIONS MI0-CCX, IRSE EXECUTION ACCURACY

TOE .IT6? TRA 3.0390 TC3-?.7199 8AU .9454 S(,T 678_.7 S/..R 609.8 $03 ?21 .7

ROE .3687 RRA -.4183 RC3 .0531 FAU .01583 RRT -.7403 RRF -.7236 RTF .9737

FOE .2509 FRA ?.19?9 fC3 -.4_5 6SP L_0816 S68 6312.3 R'_3 -.Off06 RI3 -.9738

80E .4082 eRA 5.0563 8C3 Z.?L_36 FSP -794 S_1 6299.0 S_Z 408.9 THA 175.87

FLIG/._T TIME ?IZ.DOLAUNCH DATE AUG 12 1970

124.87 ECC .26334 INC .9399 Vl 29,391

74.23 RCA 91.99 APO 157.75 V2 34,943

172.21 ZAC 114.76 ETC 761.02 CLP-171.69

RAP 250.11ECC 1.5241

INJ Z LAT INJ ? LONG

14.02 337.17

24.23 309.92

10.94 325.31
27.57 260.43

5.65 319.67

33.65 231.64

HELIOCENTRIC CONIC

RL 151.59 LAL .00

RP 108.49 LAP .74

RC 156.530 GL -3.33

PLANETOCENTRIC CONIC

C3 35.140 VHL 5.9?8
LN_H A_MTH LI_H TIME

90.00 13 17 4

90.00 16 ?7 36

100.00 14 9 59

100.00 18 17 23

110.00 14 28 25

110.00 20 15 26

ORelT 0ETERMINATION ACCURACY

ST 1738.5 SR 400.4 SS 593,4

CRT -.2601 CRS .0397 CST -.9748
LSA 1835.3 MSA 407.9 SSA 13.5

ELI 1741.8 EL? 385.9 ALF 176.40

ARRIVAL CATE MAR 12 1971

DISTANCE 597.531

LCL 318.88 VL ?6._flZ GAL 9.73 AZL 90.76 H_A ?85.00 5HA I74.68 ECC .77165 INC .7630 Vl 79.391

LOP ?43.89 VP 37.178 GAP 13.92 AlP 90.L_O TAL 151,27 TAP 76.77 RCA 90.81 4P_ 158.55 V2 34.931

GP I?.57 ZAL 37.19 lAP 165.54 ET$ 56.41 ZAE 121.83 ETE 177.47 ZAC 114.54 ETC 761.50 CLP-17?.80

DIFFERENTIAL CORRECTIONS

TOE .3115 TRA 5.4040 TC3-1.9987 BAU .9392

ROE .3774 RRA -.4308 RC3 .0448 FAU .0|_4

FOE .2863 FRA ?.2187 FC3 -.3410 8SP 21019

80E .4894 eRA 5.4_I? 8C3 I .9997 FSP -760

DLA -26.23 RAL 783.18 R_O 65_.4 VEL 12.510 PTH 2.27 VHP 9.017 OPA -9.45 RAP ?5?.05 ECC 1.5783

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_WTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

1344.43 6,74 351.17 156.64 117.57 13 39 ?9 744.4 10.38 344.39

718.84 ?3.4? 31_,9_ 163.57 106.39 16 39 35 118.8 ?5.44 304.88

1173.56 4.0? 337.14 155.15 119.65 14 ?9 3? 573.6 7.94 330.54

5657.98 ?6.40 ?65.74 164.48 104.56 19 51 36 5053.0 78.14 ?57.37

1115.69 -1.41 3?9.38 151.77 1_4.16 14 47 l 515.7 3.08 373.17

5283.61 37.64 ?39.30 166.10 I00.77 71 43 ?9 4683.6 33.78 230.25

MI0-COURS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T 6193.7 $GR 592.7 SG3 ?10.8 ST 1774.0 SR 39{3.4 SS 598.5

RRT -.7_89 R_ -.71LP'Z RTF .9742 CRT -.I978 CRS -.0036 CST -.9803

SGB 6371,5 R_3 -.0011 RI3 -.9747 LSA I870.? MSA 400.1 SSA 13.2

SGI 6308.6 $6_ 404.9 THA 176.06 ELI 1775.7 EL2 387.8 ALF 177.45

987



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970_

LAUNCH OAT[ AUG 12 |970 F_.IGHT TINE 214.00

HELIOCENTRIC CONIC

RL 151 .99 LAL .00

RP ID8.53 LAP .55

RE 158.641 GL -2.40

PLANE TO(ENTRIC CONIC

C3 _.918 VHL 6.238

LNCH ATNTH LNCH TXNE

90.00 13 0 40

90.00 16 53 29

100.00 13 58 29

100.00 18 38 21

110.0(3 14 22 32

110.00 20 30 48

OlFFER1ENT IAL CORRECTIONS
TOE .4510 TRA 5.7915 TC3-1.7852 8AU .9291

ROE .3870 RRA -.4436 RC3 .0374 FAU .01192

FOE .3186 IrRA Z.2458 FC3 -.2651 8SP 21207

BOE .5943 8RA 5.8084 BC3 I .7856 FSP -727

ARRIVAL CATE MAR 14 1971

0ISTANCE 602.679

LOt. 318.88 VL 26.171 GAL 10.46 A?L 90.58 HCA 288.I8 SNA 124.50 ECC .28070 INC .5806 VJ 29.391

LOP 247.07 VP 37.I46 GAP 14.58 A?P 90.18 TAL 150.14 TAP 78.33 RCA 89.55 APO 159.44 V2 34.919

GP 12.21J ?AL 35.96 ZAP 166.38 ETS 59.7l ?AE IZ1.58 ETE 172.71 ?AC 114.34 [TC 261.99 CLP-173.90

CLA -Z5.19 RAL 284.37 RAO 6568.5 VI[L 18.660 PTH Z._) VHP 9.40Z OPA -10.18 RAP 254.01 ECC 1.6405

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ A?NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1442.02 3.63 356.67 158.42 118.10 13 24 42 848.0 7.36 349.97

672.85 24.27 309.86 166.77 I05.06 17 4 42 72.9 26.10 301.67

1255.34 1.26 341.63 157.10 i19.87 IA I9 24 655.3 5.22 335.09

5622.81 26.90 283.64 I67.51 103.56 20 12 4 5022.8 28.50 255.20

1179.90 -3.86 33Z.73 I53.91 123.99 14 42 I2 579.9 .63 326.52

5271.02 3Z.BO Z38.38 168.94 IOO.22 21 58 39 4671.0 33.86 229_,27

NI0-COUR,_E EXECUTION ACCURACY CRBIT DETERNINATION ACCURACY

`%T 6299.7 `%R 575.5 S(,3 200.6 ST 1812.7 SR 380.3 SS 604.3

RRT -.7180 R_ -.7017 R'rF .9747 CRT -.1321 CRS -.0411 CST -.9847

SC_ 6326,0 R_3 -.0014 R13 -.9747 LSA 1908.7 NSA 390.4 SSA 12.8

`%1 6313.3 SG2 399.7 THA 176.23 ELl I813.4 EL2 376.8 ALF 178.34

LAUNCH OATE AUG 12 1970 FLIGHT TINE 216.00 ARRIVAL 0ATE MAR 16 1971

01FFERENTZAL CORRIECT|ONS NID-(,CURSIE EXECUTION ACCURACt'

TOE .5962 TRA 6.,_J42 TC3-1.5796 6AU .9137 `%T 6301.2 _ 557.9 `%3 191.1

ROE .3970 RRA -.4564 RC3 .0305 FAU .01003 RRT -.7075 RRF -.6918 RIF .9754

FOE .3488 FRA Z.2765 FC3 -.2006 BSP 2135J ST_ 6325.9 1_3 -.001S R13 -.9754

BOE .7163 8RA 6.2209 8C3 1.5799 FSP -695 `%J 6313.6 `%2 393.5 THA 176.40

HCLIOCENTRZC CONIC 0ISTANCE 607.703

RL 151.59 LAL ,00 LOL 318.88 VL _.141 GAL 11.26 AZL 90.39 _ 291.36 SNA I24.31ECC .29057 INC .3917

RP 108.56 LAP .37 LOP 250.25 VP 37.113 GAP 15.28 ATP gO.14 TAL 149.04 TAP 80.41 RCA 88.19 AI:_O 160.44

RC 160.740 GL -1.53 GP 11.86 7AL 34.82 7AP 167.14 ETS 63.49 7All 121.32 ETE 172.92 ?AC 114.15 ETC 262.48
PLANI[TO(ENTR|C CONIC

C3 43.260 VHL 6.577 0LA -24.22 RAL 185.48 RAO 6568.6 Vl[L |2.83I PTH 2.34 VHP 9.822 OPA -_D.85 RAP 256.00 ECC J .7119

LNCH ATNTH LNCH TINE L-! TIN[ INJ LAT INJ _ INJ RT AS(: INJ A214TH INJ TINE PC) CST TZN INJ 2 LAT INJ 2 LONG

gO.OO 12 48 12 1526._ .gO 1.4l 1gO._0 J18.30 13 13 39 927.0 4.67 354,77

90.OO 17 14 48 641.28 24.81 307.71 169.82 104.11 17 25 29 41.3 26.51 299.45

100.00 13 49"11 1330.12 -1.28 345.74 159.19 119.87 14 11 21 730.1 2.70 339.21

JO0.O0 18 56 30 5601.4I 27.23 262.13 170.47 102.83 20 29 52 5001.4 28.72 253.65

110.00 14 17 30 1241.33 -6.19 335.96 156.14 123.69 I4 38 lJ 641.3 -1.72 329.73

110.00 20 44 41 5262.9_ 32.89 237.74 171.78 99.87 22 12 24 4663.0 33.91 228.65
ORBIT 0ETERNINATION ACCURAC_

ST 1853.2 SR 369.7 SS 610.7

CRT -.0773 CRS -.0742 CST -.9883

LSA 1949.3 HSA 379.3 SSA 12.5

ELI 1853.4 EL2 368.6 ALF 179.08

Vl 29.391

V2 34.907

CLP-175.00

LAUNCH OAT[ AUG 12 1970 FLIGHT TINE 218.00 ARRIVAL CAT£ NAR 18 197J

P_LIOCENTRIC CONIC CISTAN(E 612.584
RL 151.59 LXl. .00 LOL 318.88 VL 26.112 GAL 12.12 AZL 90.19 HCA 294.54 SMA 124.13 ECC .30137 INC .1945 Vl 29.391

RP 108.60 LAP .18 LOP Z53.42 VP 37.082 GAP 16.04 AZP 90.08 TAL 147.98 TAP 82.52 RCA 86.72 APO 161.54 V2 34.896

RE 162.826 6L -.72 GP 11.55 7AL 33.75 ZAP 167.8Z ETS 67.77 _AE 121.05 ETE 173.12 74C 113.98 ETC 262.98 CLP-176.11

PLANETOCENTRIC CONIC

C3 48.264 VHL 6.947 OLA -23.29 RAL 286.51 RA0 6568.8 VEL I_.OZ4 PTH 2.38 VHP 10.277 0PA -11.47 RAP 258.00 ECC 1.794_

LNO4 ATNTH LNCH TINE L-I TINE INJ LAT |NJ LONG INJ RT AS_ INJ A2't4TH INJ TII,_ PO CST TIN [NJ 2 LA T INJ 2 LONG

90.00 12 38 12 1603.97 -1.59 5.70 162.50 118.28 15 4 56 1004.0 2.20 359.08

90.00 17 33 3 619.24 25.16 306.I9 172.79 103.43 17 43 _3 19.2 26.77 297.89

100.00 13 41 26 1399.85 -3.64 349.57 161.57 119.69 14 4 46 799.8 .34 343.04

100.00 19 12 30 5586.64 27.45 261.09 173.38 102.33 213 45 37 4986.6 28.87 252.58

110.00 14 13 8 1300.45 -8.41 339.10 158.43 123.25 14 34 49 700.5 -3.98 332.82

110.O0 20 f17 17 5258.80 32.94 237.43 174.61 99.69 22 24 56 4658.8 33.93 228.33

0IFFER1ENTIAL CORRECTIONS NIO-COUR,_. EXECUTION ACCURACY ORBIT OETERNINATION ACCURAC_

TOE .7483 TRA 6.6455 TC3-1._23 BAU .8921 S(,T 6298.9 `%R 539.7 SG3 182.2 ST 1_94.4 SR 358.8 $8 618.1

ROE .4071 RRA -.4691RC) .0242 FAU .00815 RRT -.6974 R_" -.6823 RTF .9763 CRT -.0280 CRS -.1036 CST -.9911
FOE .3776 FRA 2.3113 FC3 -.1461 8SP 21443 SC_ 6322;0 R23 -.0015 R13 -.9763 LSA 1991.2 MSA 367.0 SSA 12.2

8OE .8519 I_A 6.66213 6C3 1.3825 FSP -662 SGI 6310.2 SG2 386.1 THA 176.57 ELI 1894.5 EL2 358.6 ALF 179.68

LAUNCH 0ATE AUG 12 1970 FLIGHT TINE LP'Z0.00 ARRZVAL GATE NAR 20 1971

HELIOCENTRIC CONIC

RL 151.59 LAL .DO

RP 108.63 LAP -.OJ

RC 164.900 GL .04

PLANETCX_ENTRJC CONIC

C3 54.052 _ 7.352

LNO_ ATNTH LN_H TIME
90.00 12 29 51

90.00 17 49 1

100.00 13 34 49

I00.00 19 26 a5

110.00 14 9 18

110.00 21 8 46

OIFFERENTIAL CORRECTIONS

TOE .9094 TRA 7.1196 TC3-1.19_6 6AU .86_6

ROE .4174 RRA -.4815 RC3 .0|83 FAU .00615

FOE .4058 FRA 2._109 FC_ -.1001 BSP 21444

gOE 1.0OO6 _RA 7.1359 BC3 1.1937 FSP -629

OISTANCE 617.296

LOL 318.88 VL 26.082 GAL 13.04 *ZL 89.99 P'_.A 297.71 SNA I23.96 ECC

LOP 286.f_3 VP 37.051 GAP 16.86 A2P 89.99 TAL 146.95 TAP 84,66 RCA

GP 11.26 ?AL 32.77 ZAP 168.41 ETS 72.59 ZAE 120.76 £TE 173.31 ZAC

OLA -_.43 RAL 287.47 RAO 63_).0 V_L 13.244 PTH 2.42 VHP 10.771 0PA

L-I TIME INJ I.AT INJ I,.CNG INJ RT AS(: INJ AZNTH INJ T|ME
1675.31 73.88 9.69 164.70 118.07 12 f17 47

604.25 25.40 305.15 175.70 102.96 17 59 6

1465.63 -5.83 353.20 163.62 119.37 13 59 15

5577.19 27.58 260.42 176.24 102.00 20 59 42

1357.55 -10.53 342.17 160,77 122.71 14 31 55

5258.04 32.95 237.37 177.43 99.66 22 36 24

NIO-COOR_E E_ECUTION ACCURACY
`%T 6293.8 `%R $20.9 `%3 173.9

RRT -.6873 _ -.6732 R1T .9774

6315.3 R_3 -,0014 R13 -.9774

,%1 6304.0 `%2 377.7 THA 176.73

• 31321 INC .0ODO Vl 29.391
85.13 APO 162.78 V2 34.885

113.81ETC 263.49 CLP-177.22

-12.03 RAP 260.01 ECC 1.8896

PO CST TIM INJ 2 LAT INJ 2 LONG

- 1075.3 -.I0 3.06

4.2 26.93 296.82

865.6 -1.89 346.65

4977.2 28.96 251.89

757.5 -6.14 335.82

4658.0 33.93 228.27

CR_IT OETERNINATION ACCURACY-

ST 1935.9 SR 347.3 SS 626.8

CRT .0166 CRS -.1_0_ CST -.9933

LSA 2033.7 NSA 353.8 SSA 11.8

ELI 1935.9 EL2 347.3 ALF .18

9_8



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970D

LAUNCH CAT[ AUG 15 1970

HELIOCENTRIC CONIC

RL 151.57 LAL .00

RP 1DB.51 LAP -2.94

RC 48.266 GL -7.72

PLANE TOCFNTRIC CONIC

C3 87.510 VHL 9.355

LNCH ATNTH LNCH TINE

84.15 11 16 53

95.85 12 54 12

100.OO lZ Z I 9

100.00 14 3Z 38

110.00 12 12 33

110.00 16 57 43

FLIGHT TINE 70.00 ARRIVAL CAT[ OCT ZZ 1970

OISTANCE IS0.ZZ0

LOL 319.84 VL 20.642 GAL 6.24 A?L 93.51HCA 56.79 5HA 100.15 ECC .52180 INC 3.5091 Vl 29.396

L(3P 16.58 VP 33.480 GAP -31.12 AZP 91.92 TAL 174.21 TAP 23|.00 RCA 47.89 APO 152.41 V2 34.923

GP -5.69 ZAL 74.Z0 ?AP 21.04 £TS 462.38 ZAE 161.27 ETE 169.75 ZAC 91.72 ETC 256.83 CLP 20.29

0LA -28.87 RAL 242.36 RAO 6569.7 VEL 14.452 PTH 2.62 VHP 18.310 OPA -17.05 RAP 213.08 ECC Z.4402

L-I TINE INJ LAT INJ LOnG INJ RT A,_ INJ A_4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ Z LONG

1411.23 9.72 357.63 134.23 117.31 11 40 25 811.2 13.31 350.75

1096.31 9.74 334.56 134.24 I17.3! 13 12 29 496.3 13.32 327.68

12132.67 3.04 338.74 130.58 119.75 12 41 12 602.7 6.98 332.17

780.10 16.56 314.66 I37.69 115.25 14 45 38 180.1 19.82 307.39

1229.74 -5.73 335.35 125.14 123.75 12 33 3 629.7 -1.28 329.12

5613.83 25.99 262.62 142,22 113.03 18 31 17 5013.8 28.88 254.63
OlFFER1ENTIAL CORRECTIONS NI0-COURSlE EXECUTION ACCURACY ORBIT OETERNINATICN ACCURACY

TOE .2185 TRA-I.IIL:>2 TC3 -.O_ OAU .I045 5GT 806.3 ,_ 446.8 SG3 40.4 ST 269.0 SR 444.9 $$ ZZ7.5

ROE -.7262 RRA -.0450 RC3 .0149 FAU .01557 RRT -.110| I_ .1130 RTF -.6412 CRT -.4788 CRS -.6532 CST .9741

FO£ -.1fl71 FRA .5076 FC3 -.1540 6,_ 2056 S_B _I.8 1_3 -.0120 RI3 .6425 LSA 505.0 NSA 25B.5 SSA 14.0

00£ .7584 ORA 1.1132 8C3 .0893 FSP -eft 5GI 808.4 SGZ 442.9 THA 175.01 ELI 469.2 EL2 224.0 ALF 111.20

LAUNCH 0ATE AUG 13 1970 FLIGHT T|NE 72,00 ARRIVAL 0ATE

HELIOCENTRIC CONIC OISTANCE 156.567

RL 151.57 LAL .00 LCL 319.84 VL 21.165 GAL 5.96 AZL 93.28 HCA 59.97 E_AA 101.83 ECC .49676 INC 3.2763 Vl 29.396
RP IO8.47 LAP -2.84 LOP 19.77 VP 33.818 GAP -29.57 AZP 91.64 TAL 173.90 TAP 2_3.87 RCA 51.25 APO 152.41 V2 34.935

RC 46.842 GL -7.83 GP -5.91 7AL 73.55 ZAP 19.59 ETS 160.42 ZAE 163.06 ETE 169.90 ?AC 91.79 ETC 256.98 CLP 18.71

PLANIETOCENTRIC CONIC

C3 77.889 VI4L 8.825 DLA -29.I0 RAL 24).07 RA0 6569.5 VEL |4,1|5 PTH 2,57 VHP |7.480 0PA -17.85 RAP 214.55 ECC 2.2819
LNCH A2'NTH LNCH TIN[ L-I TIN[ INJ I_AT INJ _ INJ RT ASC INJ A2'NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

82.99 11 10 19 1415.12 10.62 358._ 133.36 117.25 11 33 54 815.1 14.19 351.48

97.01, 13 6 27 1039.57 10.64 330.85 133.36 117.25 13 23 46 439.6 14221 323.94

100.00 12 32 3 1150.04 4.81 335.84 |30,19 119.54 12 51 13 550.0 8.71 329.22

100.OO 14 27 24 779.88 16.56 314.65 136.37 115.24 14 40 24 179.9 19.83 507.38

110.00 12 18 32 1192.60 -4.34 333.40 124.53 123.94 12 38 24 592.6 .14 327.18

!10.00 16 57 24 5598.12 26.41 261.59 141.04 112.54 18 30 43 4998.1 29.22 253.54

O!FFERENTIAL CCRN[CTIONS NIO-CCURSE EXECUTICN ACCURACY CR01T DETERt4INATION ACCURACY

TOE .2149 TRA-I.1004 TO3 -.0865 OAU .0913 S_T 843.3 ._ 451.5 SG3 44.2 ST 282.2 5R 450.1 SS 236.4

ROE -.6933 RRA -.0328 RC3 .O143 FAU .01603 RRT -.IL_'_6 I_W ,1262 RTIF -.6613 CRT -.4801 CRS -.6495 CST .97fi7

FOE -.1595 FRA .5248 FC3 -.1781 OSP 21_ _ 956.6 1_3 -.0136 RI3 .6627 LSA 515.9 HSA 268.0 SSA 14.2

00£ .7258 BRA 1.1009 0C3 .0876 FSP -94 ._l 845.9 562 446.7 THA 174.79 ELI 477.2 EL2 233.5 ALF 112.38

OCT 24 1970

LAUNCH OAT£ AUG 13 1970 FLIGHT TIME 74.00 ARRIVAL DATE OCT 26 1970

HELIOCENTRIC CONIC ClSTANCE 162.974

RL 151 .57 LAL .DO LOL 319.84 VL 21 .650 GAL 5.66 AZL 93.06 HCA 63.16 5HA 103.48 ECC .47282 INC 3.0577 Vl 29.396

RP IO8.44 LAP -2.73 LOP ZZ.97 VP 34.136 GAP -Z8.09 AZP 91.38 TAL 173.62 TAP Z36.78 RCA 54.55 APO 15_.4| V2 34.948

RC 45.5]0 GL -7.93 GP -6.15 7AL 72.99 7AP 18.17 ETS 158.10 ?AE 165.04 ETE 170.22 ZAC 91.84 £TC 257.14 CLP 17.13

PLAf_TOCENTRIC CONIC

C3 69.357 VHL 8.328 CLA -29._0 RAL 243.69 RAC 6569.3 VEL 13.810 PTH

LNCH ArMTH LNCH TIME L-I TINE _NJ LAT

82.14 11 6 3 1409.63 11.54

97.86 13 15 39 990.81 11.55

100.O0 1Z 42 14 1097.94 6.55
100.00 14 22 9 777.74 16.63

JlO.O0 12 23 41 1156.38 -2.97

110.00 16 fi7 12 5580.10 26.87

DIFFERENTIAL CORRECTIONS

TOE .2119 TRA-I.0885 TC5 -.0850 BAU .0779

ROE -.6609 RRA -.0214 RE3 .0131 FAU .016§3
FOE -.1619 FRA .5423 FC3 -.2063 05P 2332

BOE .6941 ORA 1.0887 Be3 .0840 FSP -105

2,52 VHP 16.682 DPA -18.67 RAP 216.08 ECC 2.1414

INJ LONG INJ RT ASC INJ A2)ITH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

358.46 132.34 117.12 11 29 33 809.6 15.08 351.51

327.73 132.35 117.11 13 32 lO 390.8 15.10 320.78

332.95 129.64 119.23 13 O 32 497.9 10.40 326.28
314.52 134.91 115.21 14 35 7 177.7 19.88 307.24

331,50 123.78 124.07 12 42 57 556.4 1.53 325.30

260.39 139.72 111.97 18 30 12 4980.1 29.61 252.28
HID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 881.9 5GR 455.6 6G3 48.4 ST 296.0 SR 454.7 SS 245.4

RRT -.|_64 _ .1409 RTF -.6807 CRT -.4827 CRS -.645H CST .9773

SG8 992.6 R23 -.0!55 R13 .6822 LSA 526.9 HSA 277.1 SSA 14.5

$61 884.9 5G2 449.8 THA 174.56 ELI 485.1 EL2 243.0 ALF 113.74

LAUNCH DATE AUG 13 1970 FLIGHT TINE 76.00 ARRIVAL DATE OCT 28 1970

HELIOCENTRIC CONIC
RL 151.57 LAL .00 LCL 319.84 VL 22.101 GAL

0ISTANCE 169.436

5.35 AZL 92.85 HCA 66.34 SNA 105.10 ECC .45001 INC 2.8510 Vl 29.396

RP 108.40 LAP -2.61 L_P 26.16 VP 34.437 GAP -26.69 A2'P 91.14 TAL 173.40 TAP 239.74 RCA 57.80 APO 152.39 v2 34.961

RE 44.337 6L -8.(30 GP -6.42 2AL 72.51 ZAP 16.80 ETS 15_.34 2AE 167.18 ETE 170.82 ?AC 91.86 ETC 257.31 CLP 15.56

PLANETOCENTRIC CONIC

C3 61.788 VHL 7.861 0LA -29.46 RAL 244.21 RAO 6569._ VEL 13._33 PTH 2.47 VHP 15.917 0PA -19.51 RAP 217.51 ECC 2.0169

LN_ AZMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
81.53 11 3 21 1397.34 12.45 358.03 131,18 116.91 11 26 38 797.3 15,96 35_.03

98.47 13 22 33 947.71 12.47 325.0_ 131.19 116.90 13 38 21 347.7 15.98 318.02

I00.00 12 51 _ 1047.57 8.22 3_0.14 128._0 118.84 13 8 50 447.6 12.00 323.40

100.O0 14 17 13 772.71 16.77 314.LP'Z 133.35 115.11 14 30 6 172.7 L_.02 306.93

llO.O0 12 27 56 1121.43 -1.63 329.67 122.87 124.15 12 46 37 521.4 2.86 323.47

110.(30 16 57 9 5559.65 27._8 259.03 138.26 111,31 18 29 49 4959.7 50.03 250.83

DIFFERENTIAL CORRECTIONS MI0-COURSI_ E_ECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .EIO5 TRA-|.0754 TC3 -.0766 0AU .0639 ._T _'ZI.I _ 459.2 SG3 53.0 ST 310.6 SR 45R.7 55 254.8

ROE -.6293 RRA -.0106 RC3 .0111 FAU .01709 RRT -.J525 RRF .I575 RTF -.6997 CRT -,4889 ERS -.6435 CST .9794

F0E -.1647 FRA .5600 FC3 -.2394 BSP 2496 SGO 1029.2 _3 -.0171 RI3 .7014 LSA 538.7 MSA 285,4 SSA 14.7

BOE .6636 ORA 1.O754 Be3 .0774 FSP -118 561 924.6 _62 452.1 THA 174.28 ELl 493.4 EL2 251.9 ALF 115.36

989



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970;

LAUNCH CArE AuG 13 1970 FLIGHT rIME 78.(]0 4RRIV,_L CATE OCT 30 1970

HELIC_ENTRI{ CONIC CISTAI_[ 175.948

RL 151 .57 LAL .00 LCL 319.84 VL ??.519 GAL 5.03 47L 97.65 HC4 69.53

RP 108.36 LAP -2,49 LOP ?9.35 VP 34.7?0 GAP -25.35 ATP 90.93 TAL 173.71

RE 43.Z76 6L -8.05 6P -6.71 7AL 7Z.IZ ZAP 15.49 ET5 152.03 ZAE 169.48

PLANE TOCENTRI C CONIC

C3 55.070 VHL 7.471 CLA -79.56 RAL 244.64 RAC 6569.D VEL 13.783 PTH ?.43

LNCH A2'MTH LNCH TIME L-I T|ME INJ L4T INJ LONG INJ RT AS_ INJ A2_4TH

81.13 11 1 55 1379.31 13.36 357.16 129.88 116.62

98.87 13 ?7 26 9(}9.46 13.38 322.66 179.88 116.61
100.DO l? 58 49 1001.DO 9.74 327.52 177.95 118.4D

IDO.DO 14 13 13 762.99 17.D5 313.63 131.72 114.93

lID.DO 12 31 II 1088.13 -.36 327.94 121.81 124.18

110.00 16 57 20 55}6.67 27.94 ?57.47 136.65 110.54

,SJ4A 106.67 ECC .47831 INC ?.6539 Vl ?9.396

TAP ?4?.75 RCA C",_.98 APO 157.36 V? 34.974

ErE 171.97 7ac 91.84 ETC ?57.50 CLP 13.99

oIrFE_:NTIAL CO_MECTION5 NIC-COUR_E EXECUTION ACCURACY

TOE .2079 TRA-I.D636 TC} -.0686 8AU .0_09 56T 963.1 SGR 462.Z S(,3 58.0
ROE -.5985 RRA -.0004 RC3 .(3081 FAU .01770 RRT -.1_6 RRF .1757 RTF -.7168

FOE -.1673 FRA .5786 FC3 -.2782 6SP 2616 560 1068.} I_} -.0206 R13 .7186

BOg .6336 0RA 1 .0636 8C3 .0691 F5P -131 5G1 _7.1 ,%Z 45}.7 THA | 74.06

VHP 15.181CPA -?0.36 RAP 718.99 ECC 1.9063

INJ TIME PC_ CST TIM INJ ? LAT INJ ? LC_C

11 24 54 779.3 16.H3 350.1!

13 4? 35 309.5 16.84 315.61

13 15 30 401.0 13.46 3?0.70

14 25 56 163.0 L>_.?7 306.3?

12 49 19 488.1 4.13 371.73

18 ?9 37 4936.7 313.48 249.19

OR01T CETERMZNATION ACCURACY

St 3?5.6 SR 467.1 SS ?64.2

CRT -.4979 CRS -.6409 CST .9H10

LSA 550.4 MSA ?93.6 SSA 15.0

EL1 501.4 EL? 261.1ALF 1!7.03

LAUNCM 0ATF AUG I} 1970 FLIGHT TINE 80.00 ARRIVAL CArE NOV I 1970

HELIOCENTRIC CONIC 0ISTANCE 182.505

RL 151.57 LAL .DO LCL 319.84 VL 22.907 GAL 4.71 ATL 9'2.46 HCA 77.72 SHA 108.71 ECC .40773 INC ?.4648 Vl ?9.396

RP 108.37 LAP -2.3§ LCP 32.55 VP 54.9_6 GAP °?4.06 AZP 90.73 TAL 173.09 TAP 745.81 RCA 64.09 APO 157.33 V? 34.987

RE 4?.}55 GL -8.05 GP -7.03 ZAL 71.83 TAP 14.24 [TS 148.03 ZAE 171.93 ETE I74.D6 ?AC 91.79 ETC ?57.69 CLP 17.47

PLAN£TO_[NTRIC CONIC

C3 49.107 VHL 7.(JOB DLA -29.62 RAL _44._ RAC 65_.8 VIEL 13.056 PTH ?.38 VHP 14.475 CPA -71.73 RAP ?20.48 ECC 1.8082

LN_W AZMTH LNCH TIME L-I TIME INJ LAT INJ IONG INJ RT ASC INJ A_,'MTH INJ TIME PC CST TIM INJ ? LAT INJ ? LC_G

BO.92 11 1 _ 1356.04 14.2_ _3.89 1_8.44 116.25 11 24 14 756.0 17.66 34H.79

99.08 13 30 LP2 875.84 14.26 3_.62 128.44 116.24 13 44 58 ?75.8 17.67 313.51

I(30.OO 13 } 37 961.42 11.01 325.27 126.74 117.97 13 19 38 361.4 14.67 318.38

I(30.00 14 11 4 745.66 17.34 312.58 I}0.07 !14.60 14 23 30 145.7 ?0.77 305.?3

110.OO 12 }3 20 1056.90 .84 326.31 120.59 174.17 12 50 57 456.9 5.31 3?0.09

110.00 16 57 50 5511.01 20.54 255.72 154.92 109.66 18 29 41 4911.0 30.95 ?47.34

OIFF[I_ENTIAL CORRECTIONS NIO-C.OUR._ EXECUTION ACCURACY CR01T CETERMINATION ACCURACY

TOE .g)085 TRA-I.0488 TC3 -.0_51 B#RJ .0_163 _T 1004.0 _ 464.9 fffJ3 63.6 ST 341.5 SR 464.8 55 ?73.9

RO_ -.5685 RRA .009_ RC} .0038 FAU .018_ RRT -.|SgO RRF .1964 RTF -.7345 CRT -.5041 CRS -.6400 CST .9836
FOE -.1703 FRA .5972 FC3 -.3243 85P 2_O3 SG4B 1106.4 _3 -.022_ RI} .7365 LSA 563.5 MSA ?99.9 SSA 15.2

806 .60§6 eRA 1.0488 8C} .0_} FSP -146 5G1 1_8.8 ._ff_? 434.4 THA 173.72 ELI 510.5 EL2 ?68.6 ALF 119.07

LAUNCH 0ATE AUG 13 1970 FLIGHT TIME 8?.00 ARRIVAL CArE NOV 3 1970

HELIOCENTRIC CONIC 0ISTANCE 189.107

RL 151.57 LAL .OO LOt. 319.84 VL 23.268 GAL. 4.40 A?L 97.78 HCA 75.9? SMA 109.69 ECC .38875 INC ?.7819 Vl ?9.396

RP 108.77 LAP -?.ZI LOP }3.75 VP 35.2}6 GAP -27.83 ArP 90.56 TAL 173.01 TAP ?48.93 RCA 67.11 APO 152.78 V? 35.000

RC 41.583 GL -8.0Z GP -7.38 ?AL 71.63 ?AP 13.09 ETS 143.17 ZAE 174.49 ETE 178.81 ?AC 91.70 ETC ?57.89 CLP 10.84

PLANETOCENTRIC CONIC

C3 43.815 VHL 6.619 CLA °?9.63 RAL 245.21RAO 6568.7 VEL 12.852 PTH 2.34 VHP 13.796 CPA -??.17 RAP ?21.97 ECC 1.7711

INJ LONG INJ RT ASC INJ A}'/4TH INJ TIME PC} CST TIM ZNJ ? LAT INJ ? LONG

3§4.72 126.86 115.79 11 24 37 727.7 18.45 347.05

318.91 176.87 115.78 13 45 30 747.D 18.46 311.74

}?3.60 175.?? 117.61 13 L>O 14 337.3 15.54 316.66

310.87 178.43 114.03 14 ?3 49 117.6 71.47 303.44

324.81 119.72 124.14 l? 51 ?6 428.? 6.40 318.57

?33.74 13}.05 108.65 18 30 7 4887.5 31.44 745.77

NIO-COb_SE EXECUTION ACCURACY OR01T 0ETERMINATION ACCURACY

SGT 1047.2 SG_ 467.3 SG3 69.7 ST 358.1 SR 467.0 $S ?83.8

RRT -.7108 RRF .219§ RTF -.7511 CRT -.5150 CRS -.6394 CST .9859
1146.7 _} -.0?50 R13 .7533 LSA 577.3 MSA 305.6 SSA 15.4

SGI 1032.9 .%2 454.4 THA 173.39 ELI 519.9 EL2 ?75.7 ALF 171.??

LNCH AZMTH LNCH TIME L-I TINE INJ LAT

80.91 11 ? _9 1327.69 15.10

99.09 13 31 23 846.98 15.17
100.00 13 4 4? 932.34 11.93

100.00 14 11 51 717.56 18.33

110.00 I? 34 18 1028.19 1.9}

110.OO 16 58 45 5482.52 79.18
OIFFER£NTIAL CORR1KCTIONS

TOE .2089 TRA-I.D346 TC3 -.O_l BAU .0724

ROE -.5395 RRA .0184 RC3 -.0071 FAU .01916
FOE -.1734 FRA .616_ FC} -.3786 8SP 2973

60E .5785 8RA 1.0348 8C3 ,0382 FSP -L63

LAUNCH {)ATE AUG 13 1970 FLIGHT TIME 84.00 ARRIVAL 0ATE NOV 5 1970

t.4KLIC(ENTRIC CONIC OISTANEE 195.735

RL 151.57 LAL .DO LOL 319.84 VL 23.601 GAL 4.0_ AZL 9_.10 PICA 79.11 S_4A 111.13 ECC .36985 INC

RP 108.2} LAP -?.07 LCP }8.95 VP 35.471 GAP -21.66 AZP 90.40 TAL 172.98 TAP 252.10 RCA 70.0} APO

RC 40.971 GL -7.94 6P -7.77 ZAL 71.52 ZAP 12.06 ET$ |_7.29 ZAE 177.03 ETE 193.78 7AC 91.57 ETC
PLANETOCENTRIC CONIC

C} 39.119 VHL 6.255 0LA -29.57 RAL ?45.35 RAO 636_.5 V_L 12.668 PTH ?.}O VHP 13.143 0PA -23.04 RAP

LNO_ ATMTH LNCH TIME L-I TIME XNJ LAT INJ I._ INJ RT ASC INJ A?MTH INJ TIME

81.12 11 4 41 1293.75 15.91 352.11 I75.16 113.25 11 26 15

98.88 13 30 16 023.72 15.93 317.39 125.17 115.24 13 43 59

I00.00 13 1 41 915.18 12.47 3L:_.61 123.41 117.39 13 16 56

IDO.O0 14 15 57 677.53 19.42 _08.40 126.82 113.18 14 27 15

ll0.DO 12 }4 O 1002.44 2.92 32}.47 117.69 124.07 12 50 42
lID.DO 17 O 8 3451.07 29.84 251.54 131.O6 107.50 -18 }O 59

OIFFKRI_NTIAL CORI_CTIONS MIO-COUR_E: EXECUTION ACCURACY
T0E .2093 TRA-I.0199 TC} -.0163 8AU .0100 567 |091.} _ 469.5 S_G3 76.5

ROE -.5114 RR4 .0272 RC3 -.0101 FAU .O}OOl RRT -.2349 RRF .2454 RTF -.7666

FOE -.1765 FRA .6371 FC3 -.4479 8S_ 3141 _ 1188.0 _3 -.0785 R13 .7690

80E .5525 BRA 1.0203 0C3 .0192 FSP_" -182 SGI 1098.1 $62 453.6 THA 173.04

2.1040 Vl 29.396

152.73 V? 35.013

258.10 CLP 9.?5

2?3.46 ECC 1,6438

PC CST TIM INJ ? LAT INJ ? LONG

693.8 19.18 344.87

22}.7 19.20 310.35

315.2 16.04 315.64

77.5 22.40 300.86

407.4 7.37 317.?I

4851.1 31.94 242.96

O_BIT DETERMINATION ACCURACY

ST 375.0 SR 468.5 SS 293.8

CRT -.5770 CRS -.6397 CST .9881

LSA 591.6 MSA 310.2 5SA 15.7

EL1 529.8 EL? 281.8 ALF 173.46
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5 1970

LAUNCH CATE AUG I3 I970 FLIGHT TINE 66.00 ARRIVAL CATE NOV 7 1970

HELI(XENTRIC CCINIC

RL 151.57 LAL ._}

RP 108.19 LAP -1.91

RE 40.5Z5 GL -7.BI

PLAI_TC_ENTRIC CONIC

C3 34.9_ VHL _.912

LNCH AZNTH LNCH TIH_
81.61 11 B 37

98.39 13 26 38

1OO.O0 12 55 6

100.00 14 22 49

110.00 12 32 2O

liD.D0 17 2 5

CIFFERENTIAL OCRI_IECTION$

TOE .2103 TRA-I.0049 TC3 .0111BAU .0109

ROE -.4843 RRA .O358 RC3 -.0205 FAU .O2O95

FOE -.1796 FRA .6585 re3 -.5189 BSP 3316

BO£ .5280 BRA 1.O055 BE3 .0233 FSP -ZO3

OISTANCE Z07.398
LOt. 319.84 VL 23.911 6AL 3.77 AZL 91.93 HC4 82.31 SNA 112.52 ECC .35252 INC 1.9298 VI 29.396

LOP 42.15 VP 35.690 GAP -20.53 AZP 90.26 TAL 173.02 TAP Z55.33 RCA 7Z.85 APO 15Z.18 V2 35.0Z7

GP -8.20 ?AL 71.50 ZAP JI.Z0 ETS 130.23 ?AE 178.43 ETE 262.70 2_C 91.38 ETC 258.32 CLP 7.65

CLA -29.44 RAL Z45.38 RAO 6568.4 V1EL ]2.503 PTH 2.26 VHP 12.517 OPA -23.98 RAP 224.93 [CC 1.5753
L-I TIN[ |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1253.22 16.66 349.47 123.34 114.62 11 29 30 653.2 19.84 342.16
807.37 16.68 316.74 123.34 114.61 13 40 5 _07.4 19.86 309.43

908.36 12,69 322.Z2 121.34 117.30 13 10 14 308.4 16.24 315.23

627.46 20.74 30_.25 115.19 112.03 14 33 17 27.5 23.54 297.58
960.11 3.77 3LP'Z.30 116.01 124,130 12 48 40 380,1 8.21 316.02

5416.52 30.53 249.08 128.95 106.19 IB 32 22 4816.5 32.44 240.38

NIO-C, Ot_SlE E_EEUTION ACCURACY ORBIT OETERNINATION ACCURACY

KT ||36.7 Sf_ 471.6 S_3 83.9 ST 392.5 SR 469.5 SS 303.9

RRT -.L_N_| /mF .2744 RTF -.7814 CRT -.5408 CRS -.6393 CST .9903

J230.6 1_3 -.0323 R13 .7841 LSA 606.8 MSA 313.6 SSA 15.9

._| |144.6 _,_ 452,0 THA 172.64 ELI 540.6 EL2 286.7 ALF 125.80

LAUNCH OATE AUG 13 1970 FLIGHT TINE 88,00 ARRIVAL CATE NOV 9 1970

PsELI(XENTRIC CONIC

RL 151.57 LAL .00 LOL 319.84 VL

RP lOS.1§ LAP -1.75 LOP 45.36 VP

RC 40.Z52 GL -7.61GP -8.E_ ZAL

PLANETC_ENTRIC CONIC

C3 31.264 VHL 5.591
LNC_ AZ)ATH LNCH TINE

82.44 11 14 54

97.56 13 19 51

I00.00 12 45 flJ

I00.00 14 31 35

110.00 12 29 14

II0.00 17 4 42

OIFFE_NTIAL CC_I_ECTIC_S

TOE .2113 TRA -.9891 TC3 .0452 8AU .0_236

ROE -.4582 RRA .0441 RE3 -.0340 FAU .022OO

FOE -.1826 FRA .6809 FC3 -.6093 85P 3488

BOg ,5046 BRA .9901 8C3 .0_65 FSP -LPZ6

0ISTANCE _9.088

24.197 GAL 3.47 A2'L 91.76 _ 85.52 5MA 113.84 ECC .33623 INC 1.7579 Vl 29.396

35.896 GAP -19.45 A2'P 90.14 TAL 173.10 TAP 258.62 RCA 75.57 APO 152.12 v2 35.040

71.58 ZAP 10.56 ETS 121.92 Z_E 176.43 ETE 315.34 ZAC 91.15 ETC 258.54 CLP 6.04

OLA -29.23 RAL 245.32 RA0 65_.2 V[L 12.355 PTH 2.23 VHP 11.915 OPA -24.95 RAP 226.39 ECC 1.5145

L-| TINE INJ L._T |NJ _ INJ RT AS_ .INJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1204.11 17.33 346.16 121.39 113.91 11 34 58 604.1 20.42 338.78

B00.24 17,35 316.53 121.40 113.g0 13 33 11 200.2 20.43 309.15

909.33 12.66 3L_Z.27 J19.07 117.31 13 1 0 309,3 16.22 315.29
5858._0 L_Z.15 279.50 123.49 110.60 16 9 14 5258,_3 24.75 271.67

961.64 4.47 321,33 114.18 123.92 12 45 15 361.6 8.90 315.03

5378.75 31.21 246.35 126.71 104,71 18 34 20 4778.7 32.91 237.54
NI0-(._UR_E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT !1B2.5 SGR 473,9 _G3 92.2 ST 410.2 5R 469.8 $5 313.H

RRT -.29_ I_F .3069 RTF -.7953 CRT -.5556 CR5 -.6395 CST .9923

._ 1274.0 R_3 -.0368 R13 .7983 L$A 622,5 MSA 315.8 SSA 16.2

_G| 1192.0 ,_2 449.7 THA 172.20 ELI 552.0 EL2 290.3 ALF 128.12

LAUNCH 0ATE AUG 13 1970 FLIGHT TIME 90.00 ARRIVAL CATE NOV II 1970

HELIOCENTRIC CONIC CISTANCE 215.799

RL 151 .57 LAL .D0 LOL 319.84 VL 24.462 GAL 3.17 AZL 91.59 HEA 88.72 ,_tA 115.12 ECC

RP 108.11 LAP -I .59 LOP 48.56 VP 36.088 GAP -18.40 AZP 90,04 TAL 173.24 TAP 261.96 RCA

RC 40.156 GL -7.35 GP -9.21 7AL 71.75 ZAP 10.20 ETS 112.54 ZAE 173.64 ET[ 326.24 ZAC

PLAN[TC_ENTRIC CONIC
C3 27.996 VHL 5.291 _LA -28.93 RAL 245.|6 RAC 6568.1 VEL 12.Z_2 PTH 2.20 VHP 11.337 _PA

.32095 INC 1.5875 Vl 29.396

78.17 APO 152.06 v2 35.053

90.85 ETC 258.77 CLP 4.40

56T 1229.0 ,%R 476.7 SG3 101.3

RRT -.3256 RRF .34_3 RTF -.8085

SC_ 1318.2 I_3 -.0419 RI3 .8118

SGJ 1240._ SG2 446.6 THA 171.72

-25.95 RAP 227.82 ECC 1.4607

LNCH AZNTH LN_H TIN_ L-I TII,_ INJ LAT INJ LONG INJ RT ASC INJ AZI, ITH INJ TIN_ PO CST TIM INJ 2 LAT INJ 2 LONG
8_.79 II 25 10 1141.41 17.92 341.80 119.35 113.11 11 44 11 541.4 20.89 334.35

96.21 13 8 20 807.64 17.93 317.34 119.36 113.09 13 21 47 207.6 20.90 309.89

100.00 12 34 35 916.17 12.44 322.67 116.67 117.40 12 49 51 316.2 16.01 315.70

100.00 14 41 36 5796.15 23.58 275.44 121.68 108.92 16 18 12 5196.2 25,95 267.44

110.00 12 24 39 947.42 5.01 320.38 112.23 123.86 12 40 26 347.4 9,42 314.27

110.00 17 8 1 5337.67 31,88 243.33 1Z4.36 103.04 18 36 58 4737.7 33.35 234.41
01FFERENTIAL CORRECTIONS MI0-COURSIE EX[CUTION ACCURACY ORTIT DETERMINATION ACCURACY

TOE .2119 TRA -.97_ TC3 .0866 BAU .0377 ST 427.9 5R 469.5 SS 323;5

ROE -.4332 RRA .0524 RC3 -.0513 FAU .02317 CRT -.5708 CRS -.6390 CST .9942
FOE -.1850 FRA .7048 FC3 -.716fl BSP 3669 LSA 638.3 MSA 317.0 SSA 16.5

BOE .4fl23 6RA .9744 8C3 .I007 FSP -253 ELI 563.9 EL2 292.5 ALF 130.38

LAUNCH GATE ALl(; 13 1970 FLI_'_T TINE 9"Z.00 ARRIVAL OATE NOV 13 1970

H_LIC_ENTRIC CONIC OISTANCE 222,527

RL 151.57 LAL .DO LOI. 319.84 VL 24.706 GAL 2.89 AZI. 91.42 H_ 91.93 S_A 116.33 ECC

RP 108.07 LAP -1 .42 LOP 51.77 VP _6.L_7 GAP -|7,40 AZP 89.95 TAL 173.44 TAP 265.36 RCA

RE 40.2_8 GL -7.00 GP -9.79 2AL 72.02 ZAP 10.16 ETS 102.52 Z_ 170.75 ETE 329.95 7AC

PLANETC_ENTRIC CONIC

C3 25.|0_ VHL _.O10 0LA -28.54 RAL 244.9] RAO 65_.0 V_L 12,103 PTH 2.17 VHP 10,782 OPA

LNO4 A_I4TH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_I4TH INJ TIME
86.28 11 44 29 1048.79 18.39 335.21 117.21 112.22 12 1 5_

93.72 12 47 1 846.22 18.41 3_._9 117.22 1|2,21 13 1 7

100.00 12 21 43 927.88 12.07 _23.34 114.18 117.55 12 37 11

100.00 14 52 28 57]0.40 24.96 271.04 119.73 107.00 16 27 58

110.00 12 18 34 937.82 5.37 520.08 110.16 123,81 12 34 12

110.00 17 12 6 5293.23 32.52 240.0"Z 121.89 101.18 18 40

0IFFERENTIAL CCRRECTION$ MI0-COURSE EXECUTION ACCURACY

TOE .2126 TRA -.9562 TC3 .1365 8AU .OSL_O ._T 1275.5 S_ 480.3 SG3 111.5

ROE-.40_'_ RRA .0608 RC3 -.0734 FAU .02447 RRT -._29 R_ r .3831 RI"F -.82O7

F0E -.1868 FRA .7301 FC3 -.8439 8_ ° 3849 ,%B 1362.9 R_3 -.0476 R13 .8245

80E .4612 _RA .9581 8C3 .1550 FSP -282 SGI 1289.0 S_2 442.8 THA 171 .17

• 30666 INC 1.4174 Vl 29.396

80.66 APO 152.01 V2 35.066

90.48 ETC 259.01 CLP 2.74

-26.99 RAP 229.23 ECC 1.4132

PC) CST TIM INJ 2 LAT INJ 2 LONG

448._ 21.24 327.6_

246.2 21.26 312,86

327,9 15.67 316.40

5130.A 27.05 262.87
337.8 9.78 313.76

4693.2 33.71 230.99

ORBIT OETERNINATION ACCURACY
ST 445.6 SR 468.6 SS 332.7

CRT -.5874 CR$ -.6381CST .9959

kSA 654.3 HSA 316,9 SSA 16.8

ELI 576.3 EL2 293.2 ALF 132.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUNCH DATE AUG 13 1970 FLIGHT TIN[ 94,00 ARRIVAL DATE NOv I5 1970

HELIOCENTRIC CONIC

RL 151.57 LAL ,00

RP 108.03 LAP -1.14

RC 40,497 GL -6,55

PLANE TOCENTR[E CONIC

C3 Z?,551 VHL 4.749

LNCM A;eNTH LNCH TINE

90,00 11 39 18

90,00 IZ 49 ZI

1130,00 12 7 31

IO0.O0 15 3 59

110.00 IZ 10 58

110.[30 17 17 1

DIFFERENTIAL CORRECTIONS

TOE .2125 TRA -.9395 TC3 .194Z BAU ,06(d3
ROE -.3863 RRA .0694 Re3 -.1010 FAU .02591

FOE -,1876 F'RA ,7575 FC3 -,9945 8_ &023

BOE ,4A09 8RA ,9421 8C3 ,ZIB9 FSP -314

DISTANCE 229.169

LOL 319.84 VL _4.932 GAL Z.6I AZL 91.25 HCA 95.14 SNA 117.49 ECC .19333 INC 1.Z465 V! 29.396

L_ ° 54.98 VP 36.433 GAP -16.44 ATP 89.89 TAL 173.68 TAP 168.8Z RCA 83.02 APO 151.9fl V2 35.079

GP -10,44 7AL 72,38 ZAP 10,49 ETS 92,52 ZAE 167,86 ETE 331,44 7AC 90,03 ETC 2fi9.24 CLP 1.05

CLA -28.04 RAL 244.58 RA0 6567.9 VEL 11,997 PTH 2.14 VHP 10.251 OPA -28.08 RAP 250.61 ECC 1.3711

L-I TINE ZNJ LAT INJ LONG INJ RT ASG INJ A_TH INJ TINE _ CST TIN ZNJ 2 LAT INJ 2 LONG

1034,72 15,95 333,10 113,78 113.71 11 56 43 434,7 I9,02 3Z5.77

807.79 21.58 318.84 116.09 108.79 13 2 49 207.8 23.95 310.97

944.00 11,56 324,27 111,61 117,76 12 23 15 344.0 15.19 317.36

5661 ,78 26,25 266,35 117,64 104,85 16 38 21 5061,8 28.03 258.00

933.16 5.55 319.83 107.99 123.78 12 26 31 333.2 9.95 313.51
5245,40 33,09 238,41 119,31 99,11 18 44 27 4645,4 33,99 227.29

NI0-COUR_E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_

S_T 1322,3 SGR 485,2 S_3 122,7 ST 462,8 SR 466,9 SS 341 .3
RRT -,4037 _ ,4273 RTF -,8320 CRT -,6037 CRS -,6357 CST ,9972

S(_ 1408.7 _3 -,0346 RJ3 ,8362 LSA 669,8 NSA 316,0 SSA 17,1

5_1 1338,7 S_T 438,5 THA 170,55 ELI 588,7 EL2 292,6 ALF 134.58

LAUNCH DATE AUG 13 1970 FLI(44T TINE 96.00 ARRIVAL DATE NOV 17 1970

HELIOCENTRIC CONIC OISTM_£ 236,021

RL 151,57 LAL ,00 LOL 319,84 VL 25,141 GAL 2,34 471. 91,07 HCA 98,35 SNA 118,58 £CC ,28093

RP 107,99 LAP -J,06 LCP 58,19 VP 3G,31_ GAP -15,51 ATP 89,84 TAL 173,98 TAP 272,33 RCA 85,27

RE 40.930 GL -6.00 GP -Jl.17 2'AL 72.83 ZAP 11.19 £TS 83.21 Z_E 165.03 ETE 331.94 ZAC 89.50

PLANE T(XENTRZ C CONIC

¢,_ L_0,299 VHL 4,5050LA -27,4J" RAL 244,16 RAO 6567.8 VIEL ll,g03 PTH 2,11 VHP 9,743 OPA -29,22 RAP 23I .94 ECC 1.3341

LNCH A2'NTH LNCH TINE k-1 TINE INJ LAT INJ _ INJ RT_ASC INJ A2'NTH INJ TIN[ PO EST TIM |NJ 2 LAT INJ 2 LONG
90.00 11 9 52 _I00.89 14.10 337.07 II0.62 114.81 11 28 13 500.9 17.33 329.89

90.00 13 15 37 690.96 23.94 311.09 114,44 105.59 13 27 8 91.0 25.85 302.94

100,00 Jl 52 6 964,42 10,91 325,44 1_J,00 118,00 12 8 11 364,4 14.58 318.56

100.00 15 16 4 55gO.70 27.39 161.36 115.40 102.47 16 49 15 4990.7 28.83 252.87

110.00 12 I 53 933.73 5.53 319.86 105.74 123.79 12 17 26 333.7 9.93 313.54

110.00 17 Z2 47 5194,16 33,57 23_..49 116,62 96.84 11_ 49 21 4_94,2 34,16 223.29

DIFFERENTIAL COI_ECT|ONS NIO-C, OJRSE EX[CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2117 TRA -.92_4 TC3 .2_43 _AU .080_ _T I_9.3 ._ 49_.0 ._3 135.J ST 479.2 5R 464.4 S$ 349.0
ROE -,3642 RRA ,0784 Re3 -,1356 FAU ,02749 RRT -,4487 _ ,4755 RTF -,8434 ERT -,6205 CRS -.6309 CST .9980

FOE -,1867 FRA ,7874 FC3-1,1726 BSP 4211 5_ 1455,1 R23 -,0614 R13 ,8482 LSA 684,2 NSA 314.2 SSA I7.5

BOE .4213 8RA .9257 0C3 .2971 FSP -350 E_I 1389.0 _,2 433.3 THA 169.84 ELI 600.8 EL2 290.5 ALF 136.45

INC 1.0737 VJ 29.396

APO 151.89 V2 35.092

ETC 259.47 CLP -.68

L4UNCH DATE 4UG 13 1970 FLIGHT TIN[ 98.00 ARRIVAL _ATE NOV 19 1970

N[LIO(ENTRIC CONIC DISTANCE 242,779

RL 151,51 LAL .0(} LOt. 319.84 VL 25,332 GAL 2,09 ATL 90,90 HCA 101,56 S_A

RP 107.95 LAP -.88 LOP 61,41 VP 36,735 GAP -14,62 ATP 89,82 TAL 174,32 TAP

RE 41.550 GL -5.32 CP -11.98 7AL 73,37 ?AP 12.22 ETS 73.03 ZAE 162.28 ETE

PLANE T(XENTRIC CONIC

C3 |B.3I_ VHL 4.Z_0 CLA -26.64 RAL 243.68 RAC 6567.7 V_L 11.819 PTH 2.09 VHP 9.257 _P4 -30.42 RAP 233.22 ECC 1.3015

LNCH A_NTH LN_H TINE L-I TIN[ ZNJ LAT _NJ LONG |NJ RT AS_ ZNJ AZNTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

90,00 10 45 29 1151,07 12,65 340,04 107,68 115,55 11 4 40 551.1 15.98 332.95

90.00 13 36 8 5880,24 25,58 282,_2 112,40 102,58 15 14 8 5280.2 27,06 273.87

I(30.00 11 35 36 989.21 10.12 386.85 106.37 118.28 11 52 5 389.2 13.82 320.01

I00.00 15 28 42 5517,34 28.36 256.14 113.02 99.87 17 0 39 4917.3 29.43 247,50

110,00 11 51 21 939,78 5,30 320,18 103,43 1_3,82 12 7 1 339,8 9,71 313,86
I10.00 17 29 26 5139,53 33.94 228.16 113.83 94,36 18 55 6 4539,5 34.17 219.03

DIFFERENTIAL CORRECTIONS ORBIT OETERNINATION ACCURACY

TOE ,L_06_ TRA -,gO7_ ST 492,8 _ 460.7 SS 354,8
ROE -.3428 RRA .0882 CRT -.6311 CRS -.6209 CST .9980

FOE -,1825 FRA ,8_04 LSA 694,6 NSA 313.3 SSA 17.9

_OE .4004 _RA .9113 ELI 609.6 EL2 288.9 ALF 138.05

N|O-COURSE EXECUTION ACCURAC_

TC3 .3387 BAU .0938 SGT 1416.4 _ _01.4 SG3 148.8

RE3 -,1784 FAU .0"1923 RRT -.4939 _ ,5167 RW -,8524
FC3-1,3813 8SP 4332 S_B 1_02,5 R_3 -,0727 R13 ,8579

8C3 .3828 FSP -389 S61 1440,0 S_ 4_8.8 THA 169.10

119.61 ECC .26941 INC .8980 Vl 29.396

275.88 RC4 87.39 APO 151.84 V2 35.105

331.87 ZAC 88.87 ETC 259.71 CLP -2.45

L*UNCH DATE AU6 13 1970 FLIG_AT TINE 100.00 ARRIVAL DATE NOV 21 1970

H_LI_ENTRIC CONIC

RL 151.57 LAL .00

RP 107.91 LAP -.69
R_ 42._1GL -4.50

PLAMETOCENTRIC CONIC

C3 16.577 Vl,,fl.. 4,072

LNCH A_4TH LN_H TIN[
_0.00 10 22 29

9(3.00 13 54 46

1OO.OO 11 18 5

100.00 15 41 52

II0.00 11 39 _6

110.00 17 37 0

01STANCE _49.539

LQ. 319.84 VL 25.309 GAL 1.84 ATL 90.7_ I,_A 104.78 ,_4A

LOP 64.62 VP 38._6_ GAP -13.75 ATP 89.82 TAL 174.71 TAP

GP -12.89 ZAL 74.00 ZAP 13.57 ETS G8,14 ZAE 159.64 ETE

120.59 ECC .25875 I_ .7180 Vl 29.396

279.49 RCA 89.39 APO 151.79 V2 35.117

331.41 ZAC 8_.13 ETC 259,93 CLP -4.27

OLA -25.72 RAL 243.13 RAO 6567.7 VlEL 11.746 PTH 2.07 VHP 8.793 OPA -3! .69

L-I TIN[ INJ LAT INJ _ INJ RT AS_ INJ A_4TH INJ TIN[ PC) CST TIN
1198.06 11.25 342.79 _104.R6 116.16 !0 42 28 59P.1

5787.01 26.80 273.67 110.13 99.51 15 31 13 5187.0

1018.56 9.17 3Z8,51 103,76 118,58 11 35 ,3 418,6

5441,74 29,12 250,65 110,51 97,08 17 12 34 4841,7

951.57 4.85 320.80 101.13 123.88 11 55 18 351.6

5081.50 34.15 223.75 110.97 91.70 19 1 42 4481.5

DIFFERENTIAL CORRECTIONS

TOE .2061 TRA -._71 7C3 .4346 B_l .1092

-.3226 RRA .0_5 RC3 -.2319 FAU .O3123

FOE -.1780 FRA .8549 FC3-1,630_ BSP 4589

BOE .3828 BRA .89"16 Be3 .4926 FSP -437

NIO-C..(_UR_E EXECUTION ACCURACY'

_T 1459.3 _ 515.2 SG3 |64.1

AS_T -.5475 _ ._k_23 RTF' -.8632

SG8 J547.6 R23 -.0792 RJ3 .8694

_1 1488.8 _2 4_.6 THA 168.09

RAP 234.43 ECC 1,2728

INJ 2 LAT INJ 2 LONG
I4,68 335.79

27.84 267.16

12.91 321.72

29.79 241.91

9.27 314.49

34.00 214.50

ORBIT OETERNINATION ACCURACY

ST 507.0 SR 456.4 SS 360.2

CRT -,6522 CRS -.61_0 CST .9967

LSA 706,5 NSA 509.1 SSA 18.3

ELI 620.9 EL2 181.5 ALF 139.59
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LAUNCH CATE AUG 13 1970 FLIGHT TIN[ 102.00 ARRIVAL 0ATE NOV 23 1970

HELIOCENTRIC CONIC

RL 151,57 LAL .00

RP 107.88 LAP -.51

RE 43.202 GL -3.52

PLAN[TC(ENTRJE CONIC

C3 15.055 VHL 3.880

LI_H ATNTH LNCH TIME L-I TIN[ INJ LAT
90.00 9 59 51 1245.68 9.81

90.00 14 12 41 5695.73 27.65

I00.00 I0 59 37 1052.75 8,05
1(30.OO IS 55 37 5363.90 29.63

I10.00 11 26 13 969.32 4.18

110.(30 17 45 30 5020.09 34.17

0IFFER1ENTIAL CORR1ECTION$

TOE .1995 TR4 -.8_06 TC3 .5335 8AU ,ILP'Z9

ROE -._O2g I_A .IIOZ RC3 -.2971FAU .03337
FOE -.1672 FRA .8944 FC3-1.9191 BSIP 4755

80E .3623 _qA .8775 _3 .6107 F_k° -487

CIST4NCE 256.299

LOL 319.84 VL 25.670 GAL 1.61 4?L 90.53 P_4 108.00 SNA 121.50 ECC .24892 INC .5323 VL 29.396

LOP 67.84 VP 36.990 G4P -12.92 A?P 89.84 TAL 175.13 TAP 283.13 RCA 91.26 APO 151.75 V2 35.129

GP -15.91 7AL 74.71 ZAP 15.18 ETS 62.49 7AE-157.14 ETE 330.65 7AC 87.27 [TC 260.15 CLJP, -6.15

CLA -24.63 RAL 242.54 RA0 6567.6 VEL 11.681 PTH 2.05 VHP 8.351 OPA -33.05 RAP 235.56 ECC 1.2478
INJ LONG INJ RT ASC |NJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

345.54 102.14 116.70 10 20 _7 645.7 13.31 338.62

269.13 107.70 96.34 15 47 37 5095.7 28.25 260.51

330.A3 101.20 118.89 11 17 I0 452.8 11.84 323.69
244.92 107.91 94.11 17 25 I 4763.9 29.89 236.13

521.73 9_.82 123.96 II 42 22 369.3 8.61 315.45

218.95 108.05 88.86 19 9 10 4420.1 33.63 2139.75

NID-C(X_S[ EXECUTION ACCURACY ORBIT OETERt41NATION ACCURACY

f_T 1502.7 _ 533.6 SG3 181.0 ST 516.6 SR 449.9 SS 362.9
RRT -.59_8 I_F .6384 RTF -.8716 CRT -.6643 CRS -.5921 CST .9937

1594.7 R_3 -.0908 R13 .B789 LSA 711.6 NSA 307.0 SSA 18.7

SGI 1539.1 SG2 417.2 THA 167.O3 ELI 626.4 El._ 277.4 ALF 140.90

LAUNCH OAT£ AI._ 13 197'0 FLIGHT TIN[ 104.00 ARRIVAL DATE NOV 25 1970

HELICCENTRIC CCNIC

RL 151.57 LAL .00

RP 107.84 LAP -.32

RC 44.254 GL -2.37
PLANETO(ENTRIC CONIC

C3 13.728 VHL 3.705
LHCH A2'MTH LNCH TINE

90.00 9 37 9

90.0O 14 30 27

100.00 10 40 17
I00.00 16 I0 0

110.OO 11 11 48

110.00 17 54 59

OIFFER1ENTIAL COI_R1ECTION$

TOE .1912 TRA -.8530 TC3 .6441 8AU .1370

J_3E -.2826 _A .1232 RC3 -.3769 FAU .03575
FOE -.1913 FRA .9373 FC_-2.2547 BSP 4925

BOE .3412 _A .8618 8C3 .7463 FSP -542

0ISTANCE 265.056

L(3L 319.84 VL 25.819 6AL 1.39 AZl, 90.34 HCA 111.22 ,SNA 122.36 [CC .23987 IN(: .3398 Vl 29.396

71.06 VP 31,104 GaP °12.J2 AZP 89.88 T_.. 175.59 TAP 286,80 RCA 93.01 APO 151.71 V2 35.141

GP -|5.06 7AL 75.48 ZAP 17.05 ITS 57,91 7A4[ J54.76 ETg 329.61 ?AC 86.27 ETC 260.36 CLP -8.09

DLA -23.35 RAL 24|._'Z RAO 6567.5 _EL 11.624 PTH 2.04 VHP 7.933 OPA -34.51 RAP 236.60 ECC 1.2259

L-| TINE INJ I,._T INJ _ |NJ RT A,_ |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1295.87 8.21S 348.4Z 99.53 117.18 9 58 45 695.9 11.84 341.57

5604.71 28.16 2_.52 105.16 95.07 16 3 51 _K]O4.7 28.29 253.86

1092.12 6.75 332,63 9e,71 119,19 10 58 29 492.1 10.59 325.94

5283.69 29.88 238.97 105.13 90.99 17 _q 4 4683.7 29.69 230.17

993.30 3.27 32_.99 _,56 124.05 11 28 21 393.3 7.71 316.72

4955.28 33.96 213.90 105.10 85.88 19 17 34 4355.) 33.02 204.79

NID-COURS( £XECUTION ACCURACY ORBIT OETKRt4INATION ACCURACY

SGT J542.5 _KR 5_.6 $63 199.6 ST 522.9 SR 441.5 SS 363.7

RRT -.6507 _ .6946 RTF -.8796 CRT -.6765 CRS -.5642 CST .9877

1640,6 R_3 -.|029 RI3 .8882 LSA 712.3 NSA 304.8 SSA 19.2

SGI 1588.0 SG2 412.0 THA 165.76 ELI 628.7 EL2 270.4 ALF 142.05

LAUNCH DATE AUG 13 1970 FLIGHT TIME 106.00 ARRIV/_L CATE NOV 27 1970

H[LI(_ENTRIC CONIC

RL 151.57 LAL .00 LOt. 319.84 VL

RP 107.81 LAP -.13 LOP 74.28 vP

RC 45.436 GL -1.02 GP -16.35 7AL
PLAN[T(X_ENTRIC CONIC

C3 12.579 VHL 3.547

LN_H A?NTH LNCH TINE

90.00 9 14 11

90.00 14 48 23

100.00 I0 2O 7

10(3.00 16 25 7

I10.0O 10 56 15
II0.0O 18 5 29

OIFFERKNTIAL CORR1ECTIONS

TOE .1810 TRA -,8357 TC3 .7626 _AU .1_O9

ROE -.2625 RRA .1382 RC3 -.4734 FAU ,0_33
FOg -.1288 FRA ._q51 FC3-2.6383 OSP 509_

OOE .3189 6RA .8471 6C3 .8975 FSP -603

OISTAN(E 269.808

25.954 GAL 1.18 AZL 90.14 HEA 114.44 SNA 123.15 ECC .23157 INC .1385 Vl 2§_396

37.209 GAP -11.34 AZP 89.94 TAL 176.07 TAP 290.51 RCA 94.64 APO 151.67 v2 55.152

76.33 ZAP 19.15 £TS 54.23 ZAE 152.fl2 ETE 328.32 7AC 85.10 ETC 260.55 CLP -10.10

0LA -21.86 RAL 241.29 RA0 6567.5 VEL 11.574 PTH 2.02 VHP 7.537 0PA -36.08 RAP 237.53 ECC 1.2070

L-[ TINE INJ LAT INJ LONG iNJ RT ASC |NJ A2MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1349.87 6.57 351,48 97.06 117.61 9 36 41 749.9 10.21 344.70

5512.92 28.32 255.81 102.57 89.71 16 20 16 4912.9 27.98 247.16

1137,05 5.25 335.12 96.34 119.47 10 39 4 537.0 9.14 328.49

5200.97 29.82 232.83 102.53 87.75 17 51 48 4601.0 29.19 224.08

1023.78 2.10 524.58 94.39 124.13 11 13 19 423.8 6.57 318.34

4887.00 33.50 2108.62 102.17 82.76 lg 26 56 4287.0 32.14 199.65
MI0-COUR_ EXECUTION ACCURACY CROIT 0ETERI4INATION ACCURACY

SGT 1579.3 SGR 592.0 SG3 220.0 ST _25.6 SR 430.3 SS 363.2

RRT -./O12 Rf_ .7489 RTF -.8870 CRT -.6884 CRS -.5247 (ST .9765

S(dg 1686.6 223 -.1156 R13 .8973 LSA 707.8 NSA 303._ SSA 19.8
S_I 1656.7 SG2 407.3 THA 164.27 ELI 626.8 EL2 261.7 ALF 143.15

LAUNEH OATE AUG 13 1970 FLIGHT TINE I08.00 ARRIVAL DATE NOV 29 1970

HELIOCENTRIC CONIC
RL 151.57 LAL .00 LOL 319.84 VL 21_.078 6AL

01STANCE 276.551

•99 A2'L 89.93 H_A 117.66 ,_AA 123.89 ECC .22398 IN(: .0710 Vl 29.396

RP 107.77 LAP .O6 LOP 77.50 VP 37.306 GAP -10.59 A2'P

RE 46.738 GL .56 6P -17.82 7AL 77.23 ZAP 21.48 ETS

PLAN_T_ENTRIC CONIC

.C3 11.591 VHL 3.405 OLA -20.14 RAL 240.66 RA0 6567.4 VI[L

LNO4 A_NTH LN_H TINE L-I TIN_ INJ LAT INJ LONg; INJ RT kS( JNJ A_qTH INJ TIN_
90.00 8 50 50 1408.63 4.70 354.79 94.77 117.96 9 14 19

90.OO 15 6 45 5419.63 28.09 249.[X) 99.97 86.30 16 37 5

100.0O 9 39 12 1187.99 3.54 337.93 94.12 119.70 10 19 0

100.00 16 41 4 5115.52 29,A2 _6.51 99.83 84.45 18 6 19
110.0O 10 39 42 1061.08 .6g 326.35 92.34 124.18 10 57 23

110.00 18 17 3 4815.19 32.76 203.15 99.50 79.63 19 37 18

OIFFERENTIAL CORRECTIONS MI0-COURSE EXKCUTION ACCURACY

TOg[ .168| TRA -,_191 -TC3 ,B849 _AU .I_17 SGT 1612,0 _ 635.9 ,_3 242.3

ROE -.2418 RRA .1337 RC3 -.5891FAU .04112 RRT -.7478 _ .7992 RTF -.8935

FOE -.0977 FRA 1.0384 FC3-3.0709 8SP 5285 SG6 1752,9223 -.1296 R13 .9_58
_Og .2945 8RA .8337 8(:5 1.0630 FSP -672 SGI 1685.2 ,%2 403.9 THA 162.53

g0.03 TAL P76.57 TAP 294.23 RCA 96.14 APO

51.27 ZA£ 150.40 ETE 326.76 7AC 83.76 ETC

11.532 PTH 2.01 VHP 7.166 0PA -37.79 RAP

151,64 V2 35.163

260.73 CLP -12.20

238.32 ECC 1.1908

PO CST TIN INJ 2 LAT INJ 2 LONG

808.6 8,41 348.07

4819.6 27.29 240.43

588.0 7.46 331.35

4515.5 2_.34 217.87

461.1 5.16 320.31

4215.2 ]0,98 194.38

OROIT DETERMINATION ACCURACY

ST 523.7 SR 415.6 SS 362.5

CRT -.6992 CRS -.4702 CST .9574

LSA 697.2 HSA _q3.1 SSA 20.3

EL1 619.6 EL2 251,2 ALF 144.23
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LAUNCH 0ATE AUG 13 1970

HIKL IOCENTRI C CONIC

RL I51 .57 LAL .00

RP 107.74 LAP .26

RC 48.150 GL 2.38

PLAN[ TCX_ENTRI C CONIC

C3 I0.753 VHL 3.279

LNCH ATMTH LNCH TIME

9(3.00 8 27 3

0(3.00 15 25 48

100.00 9 37 35
100.00 16 57 56

llO,OO I0 22 14

110.00 18 29 47

FLIGHT TIME llO,O0 ARRIVAL 0ATE DEC 1 1970

OISTANCE 283.284

LOt. 319.84 VL 26.190 GAL .81 kZL 89.70 HCA 120.69 SMA 124.58 ECC .21707

LOP 80.73 VP 37.394 GAP -9.87 AZP 90.15 TAL 177.09 TAP 297.97 RCA 97.54

6P -19.48 ZAL 78.18 TAP 24.05 ETS 48.89 ZAE 148.58 ETE 324.93 ZAC 82.21

CLA -18.17 RAL 240.07 RAD 6567.4 VEL 11.495 PTH 2.00 VHP 6.819 0PA

L-I TIME INJ_I.JIT INJ LONG INJ RT ASC INJ AS_4TH INJ TIME

1473.08 2.64 358.40 92.68 118.20 8 51 36

5324.24 27.48 242.09 97.43 82.89 16 54 32

1245.46 1.59 341.09 92.10 119.85 9 58.20
5027.09 28.66 2_0.04 97.24 81.13 18 21 43

1105.58 -1.02 328.85 90.47 124.17 1O 40 39
4739.74 31.69 197.53 96.55 76.46 19 48 47

01FFERENTIAL CCRRECTIONS NI0-COURSE [X[CUTION ACCURACY

TOE .1510 TRA -.8031 TC3 1.0(388 gAU .1788 SGT 1639.6 56R 692.4 SG3 266.4

ROE -.2193 RRA .1764 RC3 -.7271 FAU .04411 _T -.7889 RRF .8438 RTF -.8995

FO£ -.0541 FRA 1.0961 FC3-3.5509 8SP 5463 S6e 1779.8 R_3 -.1439 R13 .9144

80E .2662 BRA .8Z22 8C3 I .2435 FSP -747 561 1733.7 S6Z 402.4 THA 160.48

LAUNCH 04TE 4UG 13 1970

INC .2978 vl 29.396

APO 151.62 V2 35.174

ETC 260.87 CLP -14.39

-39.66 RAP 238.95 ECC 1.1770

PO CST TIN INJ 2 LAT INJ 2 LONG

873.1 6.39 351.73

4724.2 26.21 233.65

645.5 5.55 334.54

4427.1 27.14 211.57

505.6 3.47 322.64

4139.7 29.50 189.00

ORBIT 0ETERNINATION ACCURACY

ST 516.0 SR 395.5 SS 363.6
CRT -.7078 CRS -.3940 CST .9255

LSA 679.0 NSA 305.6 SSA 20.8

ELI 604.9 EL2 238.4 ALF 145.40

FLIGHT TIME I12.00 ARRIVAL 0ATE DEC 3 1970

HELICCKNTRIC CONIC 01STANCE 290.0(34

RL 151 .57 LAL ,00 LCL 319.84 VL 26.292 GAL .64 AZL 69.46 HCA 124.11 .94A 125,21 [CO .?1080 INC .5388 Vl 29.396

RP 107.71 LAP .45 LCP 83.96 VP 37.475 6AP -'9.17 AZP gO.30 TAL 177,60 TAP 301.72 RCA 98.81 APO 151.60 V2 35.184

RC 49.661 GL 4.47 GP -21.36 ZAL 79.16 ZAP 215.86 ITS 46.97 7A[ 146.43 KTE 322.82 ZAC 80.42 ETC 260.99 CLP -16.68
PLANETCC[NTRIC CONIC

C3 10.055 VHL 3.171 OLA -15.92 RAL 239.53 RAO 6567.4 VlEL 11.465 PTH 1.99 VHP 6.499 OPA -41.70 RAP 239.38 ECC 1.1655
LNCH AZNTH LNCH TINE L-I TINE INJ LAT INJ _ INJ RT A_ INJ A2'NTH INJ TIME P_ CST TIM INJ 2 L_T INJ 2 LONG

90.00 8 2 46 1544.02 .35 2._ _0.85 118.32 8 28 _ 944.0 4.13 355.72

90.00 15 45 44 5226.19 _6.46 235.10 95.03 79.53 I 7 12 50 4626.2 24.75 226.85

100.00 9 15 17 1310.07 -.60 344.64 90.33 119.89 9 37 7 710.1 3.38 338.11

100.00 17 19 55 4935.58 27.32 213.47 94.79 77.85 18 38 10 4335.4 25.57 205.21

110.OO 18 3 55 1157.73 -3.02 331.57 88.82 124.07 I0 23 12 557.7 1.47 325.37

IIO.00 18 43 46 4660.49 30.28 191.78 93.98 73.33 20 I Z7 4060.5 27.70 183.54

0IFFERENTIAL CORR[CTIONS MID-COURSE E_ECUTION ACCURACY ORBIT 0ETERHINATION ACCURACY

TOE .1307 TRA -.7876 TC3 1.1268 BAU .1929 SGT 1660.3 56R 764.0 SG3 292.2 ST 503.3 SR 369.0 SS 371.1

ROE -.1941 RRA .L_II RC3 -.8890 FAU .04723 RRT -.82_8 RRF .8817 RTF -.9045 CRT -.7189 CRS -.3001 CST .8759

F0E .0039 FRA 1.1643 FC3-4.0669 BSP 5632 S6B 1827.6 R23 -.1578 RI3 .9227 LSA 655.7 NSA 311.1 SSA 21.2

80E .2340 8RA .8128 8C3 1.4353 FSP -826 SGJ 1782.5 _$_2 403.4 THA 158.06 ELl 583.6 EL2 221 .2 ALF 146.84

LAUNCH 04T[ AUG 13 1970 FLIGHT TIME 114.0O ARRIVAL C4T£ DEC 5 1970

HELIOCENTRIC CONIC

RL 151.57 LAL .00

RP 107.68 LAP .64

RC 51.263 GL 6.86

PLAMETCX_ENTRIC CONIC

C3 9.49(_ VHL 3.081

LNCH ATHTH LNCH TIME

90.00 7 37 58

gO.OO 16 6 48

IOO.00 8 52 18

100.00 17 35 9

IIO.OO 9 44 49

110.00 18 59 8

CISTANC[ 296.711

LOL 319.84 VL 26.385 GAL .49 AZL 89.20 HCA 127.34 SHA 125.79 ECC .20513 INC .7990 Vl 29.396

LOP 87.19 VP 37.549 GAP -8.49 ATP 90.48 TAL 178.1_ TAP 305.46 RCA 99.98 APO 151.59 V2 35.193

GP -23.49 74L 80.17 ZAP 29.92 [TS 4_.38 ZA[ 144.50 ETE 3?0.40 7AC 78.37 ETC 261.06 CLP _19.09

OLA -13.39 RAL 239.06 RA0 6567.3 VEL 11.440 PTH 1.98 VHP 6.2_ CPA

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AI_4TH INJ TIHE

1622.38 -2.18 6.73 89.33 118.24 8 5 0

5124.96 25.01 228.04 92.83 76.28 17 32 13

1382.53 -3.05 348.61 88.85 I19.75 9 15 21

4840.05 25.98 206.B0 92.55 74.67 18 55 49

1218.08 -5.31 334.74 87.44 123.82 10 5 7

4577.26 28.51 185.95 91.65 70.29 20 15 25

01FFERENTIAL EC_R1ECTIONS MI0-COURSIE EXECUTION ACCURACY

TOE .1072 TRA -.7727 TC3 1.2352 8AU .2079 ,SGT 1673.8 5GR 853.8 5(,3 319.3

ROE -.1651RRA .2306 RC3-1.8769 FAU .05048 RRT -.8520 RRF .9127 RTF -.9088

FOE .O787 FRA 1.2_62 FC3-4.6053 85P 5810 SC_ 1878.9 R_3 -.1699 RI3 .9311

80E .1968 BRA .B064 8C3 1.6387 FSP -912 SGI 1834.1 54;2 407.9 THA 155._0

LAUNCH OAT[ AUG 13 1970 FLIGHT TINE 116.00

HELIOCENTRIC CONIC 0ISTANCE'_03.40I
RL 151.57 LAL .00 LQ. 319.84 VL 26.468 GAL .34 AS'I.. 88.92 HCA 1_.57 SMA

RP 107.65 LAP .82 LOP 90.42 VP 37.616 GAP -7.84 AZP 90.70 TAL 178.62 TAP
RE 5119_8 GL 9.57 GP -25.g0 ZAL 81.18 ZAP 33.26 ETS 44.04 _AE 142.56 ETE

PLANETOCENTRIC CONIC

C3 9.056 VHL 3.009 OLA -|0.55 RAL 2_8.69 RAO 6_67.3 V_L 11.421 PTH 1.98 VHP

LNO4 ATMTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A;_MTH INJ TIME

90.00 7 12 32 1709.16 -4.96 11.59 88.18 117.91 7 41 1

90.00 16 29 17 5019.99 23.13 L_'_0.93 90.92 73.19 17 52 57

100.00 8 28 37 1463._ -_.78 353.0g 87.73 119.38 8 53 l

100.00 17 35 53 4740.71 24.02 200.08 g0.61 71.65 19 14 54

110.00 9 24 57 1287.29 -7.92 3_.40 86.42 123.36 9 46 24

110.00 19 16 3 4489.87 Z6._6 180.0_ 89.64 67.41 20 _0 53
OIFFERIENTIAL CORRECTIONS NIO-C._UR51E _XECUTION ACCURACY

TOE .0809 TRA -.7568 TC3 1.3217 BAU .L_'Z3fl S_T 1674.7 _ 9_3.8 SG3 346.7

ROE -.I_04 RRA .2662 RC3-I.288_ FAU .053_5 _T -.8740 RRF .9368 R15" -.9124

FOE .I 732 FRA 1.3130 FC3-5.1286 8SP 5_7 &_6 1932.2 R23 -.1778 R13 .9397

80E .1535 8RA ._Z2 Be3 1.8458 FSP -_ 8G1 1887.0 _ 415.6 THA 151.81

126.31 ECC

309.19 R(A

317.67 7AC

5.948 OPA

-43.96 RAP 239.57 ECC 1.1562

PO CST TIN INJ ? LAT INJ ? LONG

1072.4 1.61 .10

4525.0 ??.88 220,02

787.5 .93 342.09

4240,0 Z3.62 198.80

618.1 -.83 3Z8.51

3977,3 25.56 178.O?

ORBIT OETERHINATION AECURAC_

ST 486.5 SR 335.0 55 391,0

CRT -.7381CRS -.2069 CST .8093

LSA 631.8 MSA 319,5 SSA 21.3

EL1 556.7 EL2 197.5 ALF 148.68

ARRIVAL CATE OEC 7 1970

•_O002 INC 1.0828 Vl 29.396

101.05 APO 151.58 V2 35.202

76.0? ETC 261.08 CLP -21.63

-46.46 RAP 239.46 ECC 1.1490

PC) CST TIM INJ 2 LAT INJ ? LONG

1109.2 -1.19 4.94

44L>0.0 20.61 213.16

863.7 -1.87 346.54
4140.7 21.29 192.34

687.3 -3.48 332.13

3889.9 23.07 172.45

ORBIT OETERNINATION ACCURAC_

ST 466.5 SR 293.4 55 429.7

CRT -.7802 CRS -.1560 CST .7353

LSA 616.2 MSA 328.9 SSA 21.0

ELI 526.6 EL2 162.6 ALF 150.81
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE AUG ]3 1970 FLIGHT TIME ]18,00 ARRIVAL CATE 0EC 9 1970

MELICK;ENTRIC CONIC

RL 151.57 LAL .00 LCL 319.84 VL

RP 107.63 LAP 1.01 LOP 93.65 VP

RC 54.707 GL 12.62 GP -28,64 ZAL

PLAN[TOCENTRIC CONIC

C3 8.757 VHL 2.959

LNCH AZHTH LNCH TINE

90,00 6 46 _0

90,00 16 53 30

100.00 8 4 8

100,00 18 18 Z3

110.00 9 4 18

110.00 19 34 43

OIFFERENTIAL CCRRECTIONS

TOE .0509 TRA -.7430 TO} 1._15 BAU .Z181

ROE -.0869 RRA .}100 RC}-1,5117 FAU .05639

FOE .2923 FRA 1.3965 FC$-}.5753 88P 6113

BOE .I008 BRA .8051 8C3 2.0}74 F_P -I079

CISTANCE .}I0,074

Z6,54} GAL ,ZZ AZL 8P.60 HCA 133,80 5HA 126.79 EC[ .1954A INC 1.3955 Vl Z9,396

}7.676 GAP -7.20 AlP 90.97 TAL 179.11 TAP 312.91 RCA IOZ.OI APO 151.57 v2 35.210

82.17 ZAP _5.88 ETS 42.87 ZAE 140.52 ErE 314.63 ZAC 73.34 ETC 261.03 CLP -24.31

CLA -7.37 RAL 2}8.44 RAO 6567.} VEL 11.408 PTH 1.97 VHP 5.724 0PA -49.22 RAP 238.97 ECC 1.1441

L-I TINE INJ LAT INJ LONG INJ RT A_C INJ A_4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1805.56 -8.00 17.04 87.46 II?.Z5 7 16 26 IL>05.6 -4.29 10.33

4910.71 20.80 211,76 89.37 70.}4 I8 15 21 4310.7 17.93 206.26

1554.55 -8.79 358.I7 87.04 118.69 8 30 3 954.6 -4.89 351.55

4636.95 21.63 1.93.30 89.04 68.85 19 35 40 4036.9 18.56 185.e5

1366.17 -10.84 142.63 85.81 I22.62 9 27 4 766.2 -6.47 336.28

4398.09 21.83 174.14 $8.01 64.73 20 48 l 3798.1 20.22 166.85

NI0-COtJR_WE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

_T 1662.} ._ |095.2 _3 }73.0 ST 446.9 SR 249.1 SS 494.3

RRT -._5 f_F .9548 RTF -.9137 CRT -.8650 ORS -.2245 CST .6772

,_ 1990.7 _3 -.1831RJ} .9A79 LSA 628.5 MSA 332.7 ssA ZO.O

SGI 1943.7 _2 429.8 THA 147.9(] ELI 499.Z EL2 111.9 ALF 152.78

LAUNCH OATE AUG 13 1970 FLI(#IT TINE 120,00 ARRIVAL 0ATE CEC 11 1970

HELIOCENTRIC CONIC DISTANCE 316.729

RL 151.57 LAL .00 LOt. 119.84 VI. 218.610 GAL .lO AZL 88.26 HCA I37.03 ,_WA I27,22 ECC .t9137 INC 1.7441 Vl 29.396

RP IO7,60 LAP 1.19 LOP 96.89 VP 17.711 GAP -6.59 AZP 91.28 TAL 179.57 TAP 316.60 RCA 102.88 APO 151.57 vz 35.218

RC 56.53} GL 16.03 GP -}1.72 ZAL 61.14 ZAP 40.81 ETS 41.77 Z_ 1_.12 ETE 311.28 7AC 70.3! ETC 260.91 CLP -27.15

PLANETC_ENTRIC CONIC

C3 8.602 VHL 2.933 OLA -3.86 RAL 238.34 RAO 6567.3 VEL II.40! PTH 1.97 VHP 5.540 OPA -52.26 RAP 238..O1 ECC 1.1416
LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A21WTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

90,00 6 19 9 1913.00 -11.29 23.22 87.2$ 116.14 6 51 2 1313.0 -7.69 16.A0

90.00 17 19 }I 4796.48 18.01 2[)6.54 88.27 67.78 18 39 48 4196.5 14.84 199.30

IDO.O0 7 38 12 1656.41 -1_.06 3.96 86.88 i17.56 8 6 18 1056.4 -8.27 357.22
JDO.O0 I8 43 0 4528,29 IS.B0 I86.46 87.92 66.52 19 58 28 3928.3 15.44 179.ZB

110.00 8 42 48 1415.74 -14.08 547.55 85.71 121.47 9 7 4 855.7 -9.82 341.05

I10,00 19 55 2} 4_OI.T4 20.90 1_.19 86.65 62.31 21 7 5 3701.7 17.03 161.21

OIFFERENTIAL CORRECTIONS NI0-OOUR_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE ,0166 TRA -.7267 TO} 1._864 BAU .258J ,_T 1639.I S_ 1216.7 SC,3 596.7 ST 428.8 5R 223.4 $5 567.5

ROE -.0305 RRA .3627 RC3-|.7645 FAU .05910 RRT -.900| RRF .9684 RTF -.9159 CRT -,9775 ORS -.4992 CST .6560

FOE .4409 FRA 1.4781 FC}-5.9479 BSP 6,438 ,5_ _61.4 _3 -.1_76 RI3 .9574 LSA 689.0 MSA 322.3 SsA 18.3

80E .0347 BRA .8122 6C} 2.2440 FSP -II?l ,_I _017.0 _2 444,9 THA 143.31 ELI 481.7 EL2 42.0 ALF 152.78

LAUNCH CATE AUG 13 1970 FLIGHT TIME I_2,00 ARRIVAL CATE OEC 13 1970

HELIOCENTRIC CONIC

RL 151,57 LAL .OO

RP I07,58 LAP 1.37

RC 58.419 GL 19.82

PLANE TOC[NTRIC CONIC

C3 8.611 VHL 2.934

LNCH AZNTH LNCH TINE

90.00 5 50 39

90.00 17 A8 52

tO0.OO 7 12 O

iO0.O0 19 10 12

ll0.O0 8 L_ 15

II0.00 ZO 18 26

0IFFERENTIAL CORRECTIONS

TOE ,0791 TRA -,7096

ROE -.0136 RRA .A274
FOE .4238 FRA 1.5570

80E .0803 8RA .8285

DISTANCE 323.346

LOL 319.84 VL 26.669 GAL .DO AIL 87.86 MCA |40.26 _A

LOP IO0.1Z VP 37.779 GAP -5.99 AZP 91.64 TAL 179.99 TAP

GP -35.18 ZAL 84.07 ZAP 45.03 ETS 40.65 7AE 135.88 ETE

127.61 ECC .18775 1NC 2.1378 Vl 29.396

320.25 RCA 103.65 APO 151._7 v2 35.225

307.66 7AC 66.88 ETC 260.68 CLP -30,16

LAUNCH OATE AUG 13 1970

OLA .Ol RAL 2}8.40 RA0 6567.} VEL 11.402 PTH 1.97 VHP 5.404 0PA -55.60 RAP 236.42 ECC 1.1417

L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2033.30 -I4.BO 30.32 87.73 114.42 6 24 32 1433.3 -11.38 23.31

4676.57 14.78 I99.23 87.73 65.57 19 6 48 4076.6 11.36 192.22

1770.90 -15.$6 10.65 87.36 115.85 7 41 31 1170.9 -11.96 3.71

4414.20 15.54 I79.56 87.36 64.14 20 23 46 3814.2 ll.8A 172.62

1557.24 -17.61 553.11 86.24 119.78 8 46 13 957.2 -13.5! 346.59

42110.63 17.58 162.LPZ 86.23 60.20 21 28 26 3600.6 13.49 155.51

NIO-COURSIE E_[CUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TO3 1.1636 BAU .2570 SGT 1552.7 S_ 1395.6 SG3 399.8 ST 444,0 SR 254.0 85 576.9

RC3-1.9056 FAU .05741 RRT -.8880 I_ .9763 R1T -._907 CRT -.9655 ORS -,6683 CST .4619

FC3-5.7743 BSP 3597 _ 21187.7 1_3 -,2071 RI} .9555 LSA 672.5 MSA 376,8 SSA 16.1

Be3 2.2328 FSP -802 _J 2029.2 SG2 491.0 THA I38,43 ELI 508.2 EL2 57.8 ALF 150.67

HELIOCENTRIC CONIC

RL 151.57 LAL ,DO

R#-107.56 LAP 1,54

RC 60.358 GL _3.99

PLANCTOCENTR|C CONIC

C3 8.817 VHL Z._9

LNC.H AZHTH LNCH TIME
90.00 5 20 16

90.00 18 21 15

IDO.OO 6 43 35

100.00 19 40 37
110.00 7 56 23

110.00 20 44 18

FLIGHT TINE I_4.DO ARRIVAL 0ATE 0EC 15 1970

OISTANCE 3_9.97_

LOL 319.84 VL 26.721 GAL -.09 AZL 87.41 PICA 141.49 SMA 127.95 ECC .18456 IN(; 2.5891 Vl 29.396

LOP 103.16 VP 37.SLP'_ GAP -5.4! AZP 92.08 TAL 180.18 TAP 321._7 RCA |04.34 APO I_I,57 VZ 35.232

GP -39.03 ZAL 84.9} ZAP 49.53 ETS ]9.43 ZAE 113.12 ETE _03.82 ZAC 63.05 ETC 260.32 CLP -33.33

0LA 4.2} RAL 238.65 RAO 6567.5 VlEL If.All PTH 1.98 _ 5.}24 OPA -59,22

L-I TINE INJ LAT INJ LONG |NJ RT AS_ INJ A2'MTH INJ TIME PO CST TIN
2168.86 -18.43 348.61 88.97 111.88 5 56 25 1568.9

4550.04 11.0_ 191.77 87.86 6}.78 19 37 5 }950.0

1900.10 -19.23 18.49 88.62 113.34 7 15 16 1300.1

4294.04 IJ.86 172.14 07.46 62.}6 20 52 11 5694.0

1672.27 -21.36 .12 87,55 I17.35 8 24 15 1072.3

4094.63 13.90 156.L:_Z 86,_7 58.45 _I 52 33 3494.6

OIFFERENTIAL CORRECTIONS

TOE -.0_04 TRA -.6962 TC3 1.3161 8AU .3087

ROE .lZ22 RRA .$101RCA-2.26AO FAU .06285
FOE .7618 FRA 1.6372 FC3-6.1704 BSP 7402

80E .1259 eRA ,8631 8C3 2.6188 F,_ ) -1345

RAP 2}3.99 ECC 1,1451

INJ 2 LAT INJ 2 LONG
-15.30 31.33

7.47 18A.95

-15.91 11.27

8.06 165.81

-17.52 353.09

9.63 149.73

ORBIT 0ETERMINATION ACCURACY

ST 409.0 5R 380.7 SS 806.7

CRT -.8633 CRS -,9473 CST .6590

LSA 935.1MSA 297.3 SSA 13.6

ELI 539.4 EL2 145.7 ALF 137.58

MI0-OOUR_ [_[CUTION ACCURACY
SGT 1558.S _ |_4.5 5G} 4}7.4

RRT -.91_0 RRF .9_51 RTT -.9149

_Yd94.9 f_Z3 -.1506 Rl3 .9744

SGI 2244,_ SG2 479.9 THA 132.56

995



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197Op

LAUNCH DATE AUG 13 1970 FLIGHT TIN| 126.00 ARRIVAL DATE D[C 17 1970

HELIOCENTRIC CONIC DISTANCE 336.570

RL 151.57 LAL .00 LOt. 319.84 VL 26.767 GAL -.16 AlL 86.88 HCA 146.72 SNA 126.26 KCC .18177 INC 5.I150 VI 29.396

RP 107.54 LAP 1.71 LOP 106.60 VP 37.860 GAP -4.#5 ATP 92.6l TAL 180.72 TAP 327.44 RCA 104.94 APO 151.57 V2 35.238

RC 62.346 GL 28.52 GP -43.27 ?AL 85.71 ZAP 54.28 ETS 38.01 ?AE |29.97 KTE 299.82 ?AC 58.81ETC 259.78 CLP -36.69

PLANETOCENTR|C CONIC

C3 9.279 VHL 3.046 0LA 8.78 RAL 239.11 RA0 6§67.3 VEL 11.431 PTH 1.98 VHP 5.312 DPA -63.0g-RAP 230.3§ ECC 1.1527

LN(J-I ATNTH LNCH TIN[ L-I TIE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TII_ PO CST TIN INJ 2 LATINJ 2 LONG

90.00 4 47 6 2323.15 -22.05 48.48 91.17 108.Z3 5 25 49 1723.1 -19.35 40.84

90.00 18 38 5 44|5.44 6.94 184.06 88.82 62.48 L_0 11 41 3815.4 3.20 177.]7

I00.00 6 12 4] 2047.01 -22.91 27.85 90.85 109.74 6 46 50 1447.0 -Z0.OI 20.25

1(30.00 20 15 9 4166.8! 7.74 165.34 88.39 61.04 21ZA 36 3566.8 ].82 158.75

110.OO 7 30 42 1802.95 -25.21 8.31 89.84 113.89 8 0 45 1203.0 -21.77 .85

110.00 21 13 40 398].63 9.87 150.15 87.10 57.10 22 L:_ 3 3383.6 .§.46 14].83

OIFFERI[NTIAL CCI_R[CTIONS N|0-COURSIE EXECUTION ACCURACY OR6IT OETERNINATION ACCURACY

TOE -.0371 TRA -.6685 TC3 1.0983 8AU .3248 _T 1A41.5 SC_ |g03.8 SG3 434.7 ST 397.0 SR 573.2 SS 940.7

RO£ .2424 RRA .60]5 RC]-2.377! FAU .06054 RRT -.g034 RRF .9694 RTF o.9045 CRT -.7969 CR$ -.9869 CST .6906

FOE .9617 FRA 1.6780 FC5-5.6486 8SP 7540 SC,6 2388.0 R23 -.1306 R|] .9810 LSA 1137.6 NSA 276.9 5SA 11.1

_3E ._490 8RA .9006 8C3 2.6186 FSP -1328 SGI 2334.1 SG2 504.! THA 126.34 ELI 866.0 EL2 206.4 ALF 122.38

LAUNCH DATE AUG 1] 1970 FLIGHT TINE |_8.00 ARRIVAL OATE DEC 19 1970

HELZOCENTRIC CONIC 81STAND| 343.138

RL ]51.57 LAL .IX| LCL 319.84 VL 26.807 GAL -.L_ AZL 86.26 HC.A 149.95 SNA 1_8.52 ECC .I793§ INC 3.7401

RP 107.5] LAP 1.87 LCP 109.85 VP 37.893 GAP -4.30 AZP 93.24 TAL |81.01 TAP 330.96 RCA I05.47 APO I51.57

RC 64.375 GL 33.40 GP -47.90 ZAL 86.40 ZAP 59.20 KTS 36.29 7AE 1_6.37 ETE 295.73 7AC 54.19 ETC 259.02
PLANETOCENTR|C CONIC

C3 10.091 VHL 3.177 DLA 13.64 RAL 239.80 RAO 6567.4 VIEL 11.466 PTH 1.99 VHP 5.387 0PA -67.1I RAP 224.9I ECC 1.1661

LNGH A2'NTH LNCH TIME L-I T|ME IN| LAT |NJ LONG IN| RT ASC _NJ AZNTH IN| TXHE PC) C$T TIH IN| 2 LAT IN| _ LONG

90.00 4 9 34 2501.67 -25.34 60.51 94.54 103.08 4 51 15 19(31.7 -23.29 52.45

90.00 19 41 7 4269.99 2.30 175.89 gO.83 61.77 ZO 52 I7 3670.0 -1.50 169.26

100.00 5 38 4 2216.22 -26.34 39._5 94.27 104.68 6 15 I 1616.2 -24.06 ]1.19

100.00 2g §5 I8 4030.67 3.19 157.79 gO.33 60.26 _2 2 28 3430.7 -.79 |51.27
110.OO 7 2 25 1952.32 -28.94 18.31 93.38 109.04 7 34 57 I352.3 -26.07 10.]1

110.00 21 47 27 3867.34 5.51 143.96 88;89 56.21 22 51 54 ]267.3 , 1.03 137.74
CRBIT 0ETERMINATION ACCURACY

ST 383.4 SR 822.8 SS 1064.4

CRT -.7571 CRS -.9963 CST .6990

LSA 1373.4 NSA 265.7 55A 8.9

ELI 876.7 EL2 235.0 ALF liI.Ol

DIFFERENTIAL CORRECTIONS NI0-COURS_ EXECUTION ACCURACY

TOE -.0710 TRA -.646_ TC3 .gOl] 8AU .3518 SGT 1338.5 SGR E181.4 SG3 427.1

ROE .3959 RRA .7291 RC3-2.4472 FAU .05789 RRT -.8938 RRF .99Z6 RTF -.8932
FOE 1.1505 FRA 1 .7186 FC3-4.9667 8SP 7983 SG_ 2559.3 R_3 -.1064 R13 .9870

BOE .4022 8RA .9756 BE3 2.6079 FSP -1304 5(,1 _505.4 SG2 52_.6 THA 120.19

Vl 29.396
V2 35.243

CLP -40.21

LAUNCH O4T[ AUG ]3 I970 FLIGHT TINC 130.00 ARRIVAL CAT£ DEC ZI 1970

HELIOCENTRIC'CONIC DISTANCE 349.682
RL 151 .57 LAL .OO LOL ]I9.84 VL 26.841 GAL -.27 AZL 85.50 HCA 153.18 S/4A 128.75 £CC

RP t07.51 LAP 2.03 LOP 1l].09 VP ]7.921 GAP -3.78 AZP 94.02 TAL 18].24 TAP ]]4.42 RCA

RC 66.441 GL 38.56 GP -52.87 ZAL 86.99 7AP 64.213 ETS 34.15 7AE lZ2.]I ETE 291.61 7AC

PLAN[TOCENTRIC CONIC

C] II.416 VHL 3.379 OLA 18.7] RAL 240.73 RAC 6567.4 V[L I1.524 PTH 2.01 VHP 5.570 0PA

LI_H ATMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIN[

9_.00 3 24 26 2714.98 -27.75 75.64 99.25 95.88 4 9 4!

90.00 20 33 41 4106.95 -2.96 166.79 94.23 61.83 21 42 8

lO0.OO 4 57 9 2415.98 -28.99 53.48 99.09 97.65 5 37 25

IOO.O0 21 43 39 3881.18 -1.87 149.59 93.63 60.16 22 48 20

I10.00 6 30 7 2125.11 -52.14 30.75 98.44 102.]3 7 5 ]]

110.00 _2 27 IO 3744.82 .84 L37.55 91.93 55.83 _3 29 ]5

DIFFERENTIAL CORI_CTIONS NIO-COURS_ EXECUTION ACCURACY

TOE -.0692 TRA -.6170 TC] .6582 8AU .377] S_T 1196.7 SGR _4"/'0._ SG] 403.5

ROE .5966 RRA .8806 RC3-2.3828 FAU .05291 RRT -.8717 RRF .9948 RTF -.8705

FOE 1.3195 FRA 1.7170 FC3-4.0126 8SP 8573 SG6 E744.9 R_3 -.0/ill RI] .9916

8OE .6006 8RA 1.0752 BC] Z.472I FSP -1247 SG| 269| .6 5G2 538._ THA 113.91

LAUNCH OATS" AUG 13 19"/'0 FLIGHT TINE 13E.00

HELIOCENTRIC CONIC

RL 151.51 LAL .00

RP 107.50 LAP 2.18

RC 68.539 GL 43.92

PLANETOCKNTRIC CONZ{

C3 13.543 VHt. 3.680

LNO_ A_ LNCH TINE
90.00 2 _ 46

90.00 21 44 _0

I00.00 A 3 51

]00.00 L'2 46 26

110.00 5 51 7

110.00 23 15 )9

0IFFERENTIAL CORRI[CTIOI_

TOE -,0388 TRA -.5754 TC3 .4177 8AU .40_0

ROE .8566 RRA 1.0720 RCA-Z.I_06 FAU .04610

F0E I .4465 FRA I .6797 FC3-_.9468 BSP 916_

BOE .SflTfl eRA 1.2166 8C3 2.2202 FSP -1136

0ISTANCE 356.19_

LCt. 319.84 VL _o8_ GAL -.30 AZ_.. 84.55 HCA

LOP |16.33 VP 37.945 GAP -3.26 AZP 95.00 TAL

GP -58.14 7AL 87.48 TAP 69.15 ETS 31.52 7Al[

.17728 INC 4.5004 Vl 29.396
105.93 APO 151.57 V2 ]5.247

49.22 ETC ?57.94 CLP -4].87

-71.13 RAP 216.6] [CO 1.1879

PC) CST TIN INJ 2 LATINJ 2 LONG

2115.0 -26.65 67.15

3507.0 -6.71 160.11

1816.0 -27.62 44.94

3281.2 -5.83 I4].04

1525.1 -]0.II 2_.12

3144.8 -].65 I]I.]4

ORBIT 0ETERNINATION ACCURACY

ST 351.9 SR 1]17.8 SS 1165.5

CRT -.7022 CRS -.9989 CST .6683

LSA 1612.7 NSA 256.3 SSA 7.1

ELI I146.1 EL2 244.3 ALF 10].07

ARRIVAL CATE DEC _] 1970

156.40 SMA I_8.94 ECC .17552 IN(: 5.4514 Vl 29.396

181.41 TAP 337.81RCA 106.31APO 151.58 V2 35.251

117.79 ETE 287.49 7AC 4].96 [TO 256.44 CLP -47.60

0LA 23.98 RAL _41.9"Z RAO 6567._VEL 11.616 PTH Z.04 VHP 5.900 OPA -74.82 RAP 20].65 ECC 1.2129

LoI TINE |NJ LAT IN| LCNG IN| RT AS_ |NJ A214TN IN| TIME PO CST TIH IN| 2 LAT IN| _ LONG
E991.59 °28.03 95.8"4 105.12 85.81 3 12 ]7 1391.6 -28.32 87.17

3g03.08 -9.40 155.26 9<3.69 63.16 22 49 53 3303.1 -12.92 148.36

2665.6B -29.83 71.95 105.23 BB.O0 4 48 16 2065.7 -_9.79 63.15

3704.2_ °7.80 139.80 _M.84 61.05 23 48 II 3104.2 -II.61 133.07

2330.O6 -34.05 46.41 105.18 93.26 6 29 57 1730.1 -33.22 37.27

3612.61 -4.21 130._5 96.63 56.05 _4 15 52 3012.6 -8.64 124.36

NI0-COURSI[ [XECUTION ACCURACY ORBIT OETC_tAINATION ACCURACY

SGT 10Z9.3 SGR Z773.3 ,%3 366.2 ST 300.4 SiR 1442.6 SS 1229.1

RRT ".8_5 _R_ .9_N_3 RTF -.8272 CRT -.5590 CRS -.9997 CST .5175

SC_ 19_8.Z 1_3 -.0571 R13 .9947 LSA 1902.3 HSA 251.1 SSA 5.6

SG| 1906.6 S6_ 549.9 THA |07.75 ELl 1452.6 EL2 247.4 ALF 96.84
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 13 1970 FLIGHT TIME 134.00 ARRIVAL 0ATE DEC 25 1970

0ISTAI_E 362.686

-.32 ATL 83.32 HCA

-2.77 AZP 96.27 TAL

73.88 ETS 28.50 Z_q[

HtELIOCENTRIC CONIC
RL 151.57 LAL .iX} LOL 319.84 VL 26,894 GAL Vl 29.396

RP 107.49 LAP 2.32 LOP 119.58 VP 37.965 GAP V2 35.254
RC 70.666 GL 49.35 GP -63.66 ZAL 87.87 ZAP CLP o51.26

PLANETOC(NTR|C CONZC

C3 17.020 VHL 4,1Z6 0LA 29.26 RAL 243.37 RAO 6567.7 Vl[L 11.764 PTH Z.08 VHP 6.432 0PA -77.56 RAP 183.34 [CC 1.280|

LN_.H ATNTH LNCH TINE L-I Title |NJ LAT INJ LCNG INJ RT AS( INJ AENTH INJ TIME PO C$T T|N INJ 2 LAT INJ 2 LONG

82.30 23 4 14 3703.39 -Z1.19 146.11 109.61 69,34 24 5 58 3103.4 -23.81 138.34

97.70 1 14 54 5293.79 -21,18 116.04 109.60 69.31 Z 9 48 2693.8 -23,80 108.28
I00.00 Z 24 17 3070.90 -2S.27 IOI,04 111,10 73.47 3 15 37 2470.9 -27.29 92.82

100.00 0 41 19 3401.51 -17.21 122.25 107,B4 65.17 1 38 0 2BO1.5 -20.41 114.93

110.00 4 58 25 2588.63 -33._Z 66.48 115.12 81.45 5 41 33 1988.6 -34.05 57.34
110.00 0 23 50 3456.55 -10.07 122.36 103.80 57.16 I 21 27 2856.5 -14.32 113.85

159.61 SMA 129.11 (CO .17405

181.51 TAP 341.12 RCA 106.63

112.82 ETE 283.38 ZAC 38.46

INC 6.6833

APO 151.58

ETC 254.31

DIFFERENTIAL COlleCTIONS NIO-C(3uRg_ (XECUTI(]q ACCURACY

TOE .0308 TRA -.5204 TC3 .1812 eAU .4143 SGT 843.0SGR 3077.4 SG3 311.4
ROE 1.2043 RRA 1.3234 RC3-1.8118 FAU .0H99 RRT -.7314 W .9973 RTF -.7322

FOE 1.5274 FRA 1.6118 FC3-1.8815 6SP 9427 _ 3190,7 1_3 -.0331 R13 .9968

1.2046 BRA 1.4220 BC3 1.8209 FSP -952 SGI 3140.6S62 563.3 TI_ 101.71

LAUNCH DATE AUG 13 |970 FLIGHT TIN[ 1_6.00

H[LIC(ENTRIC _IC 0ISTANCI[ _9.137

RL 151.57 LAL .OO _ 319.8A VL _.914 GAL -.32 A_. 81.65 HC4 162.81 ,_4A 1_.24 ECC .17286
RP 107.48 LAP 2.46 LOP 122.83 VP' 37.961 GAP oZ.Z9 AZP 97.99 TAL 181.55 TAP 344.36 RCA 106.90

RC 72;818 GL 54.68 GP -69.42 ZAL 88.19 ZAP 78,23 £TS 24.42 ZAE 107.42 £TE 279.23 ZAC 32.77

PLANE TOCENTRIC CONIC
C3 2_._N53 VHL 4.792 OLA 34.40 RA_ 245.04 RAO 6567.9 VlEL 12.014 PTH 2.14 VHP 7.266 OPA -78.39

LNCH A214TH LNCH TIN[ L-I TIME ZNJ tAT INJ _ INJ RT ASC INJ A214TH INJ TINE PO CST TIN

69.60 21 41 23 4052.69 -22.59 113.19 117.63 63.34 22 49 55 3452.7
110.40 2 50 6 3086.f_S -22.58 101.07 117.62 63.33 3 41 33 1486.7

69.60 21 42 23 4052.C_J -22.59 173.19 117.63 63.34 L_ 49 55 3452.7

110.40 Z 50 6 5086.66 -22._ t01.07 117.62 63.33 3 41 33 2486.7

69.60 21 42 23 4052.69 -22.59 173.19 117,63 63.34 22 49 55 3452.7

110.40 Z 50 6 3086.66 -22.58 101.07 117.62 63,33 3 41 33 2486.7

0IFFERENTIAL OC)RRECTICNS NID-COUR_IE ()_ECUTICN ACCURACY

TI_ .lgO4 TRA -.4204 TC3 ,0521BAU ,4240 SGT 651.1 SCAR 3342.e S_3 258.9

1.6404 RRA |.6L_5 RC_-1.3808 FALl .02794 RRT -.4745 RRF ._JBO RTF -.4763

FOE 1.5218 FRA 1.4868 FC3-1.0534 BSP 10269 SGB 3405.6 223 -,0130 RJ3 .9979

80( 1.6514 _RA 1.6829 6C3 1._812 FSP -799 S_I 3_57.4 SG2 570.6 THA 95.44

ORBIT DETERMINATION ACCURACY

ST 252.f SR 1788.5 S_ 1254.4
CRT -.150_ CRS -.9999 CST .1771

LSA 2185.0 MSA _48.2 SSA 4.4

ELI 1789.1EL_ 247.5 ALF 91.57

ARRIVAL DATE DEC 27 1970

IN(: 8.3532 Vl 29.396

APO 151.58 v2 35.256

ETC 251,19 CLP -54.53

RAP 155.71ECC 1.3779
|NJ 2 LAT ;NJ 2 LONG

-25.98 J65.66

-25.97 93.53

-25.98 165.66

-25.97 93.53

"15.98 165.66

-25.97 93.53

CRelT DETERMINATION ACCURACY

ST 291.9SR 2085.8 SS 1213.1

CRY .5206 CRS-I.OOOO C$T -.5_53

LSA 2417.7 NSA 248.6 s$4 3.5

ELI 2091,4 [I._ 248.6 ALF 85.77

LAUNCH OAT( AUG 13 1970

HELIOCENTRIC CONIC

RL 1_1._7 LAL .00

RP 107.48 LAP 2._9

RC 74.992 GL 59.65

PLAN_TOCENTRIC CONIC

C3 33.929 VHL 5.825 OLA

LNCH ATNTH LNCH TIN[ L-I Title INJ LAT

61.75 21 7 50 4273.29 -21.91

118.25 3 39 e 5060.50 -21.g0

61.75 21 7 50 4273.29 -21.91

118_25 3 39 8 3OGO.50 -21,50
61.75 21 7 _0 4273.29 -21.91

118.25 3 39 8 5060.50 ;21.gO

01FFERENTI£L CORRECTIONS

TOE .4997 TRA -.2568 TC3 -.0527 BAU .4069

RO_ 2._223 RRA 2.0_99 RC3 -.8955 FAU .01_44

FOE 1.4636 FRA 1.3520 FC3 -.4706 6SP 1_J_

BOE 2.1778 8_A 2.0749 BC3 .8970 FSP -625

LAUNCH DATE AUG 13 1970

H_LIOCENTRIC CONIC

FLIGHT TIME 138.00 ARRIVAL DATE OEC Z9 1970

01$TAN_( 375.544

LOt. 319.84 VL 26.929 GAL -.31 AZL 79._4 P_A

LOP 1_6.08 VP 37.993 GAP -1.83 AZP I00,45 TAL

GP -75.47 7AL 88.46 ZAP 81.03 ETS 19.80 ?A£

166.00 SMA 129.34 ECC .17191

181.49 TAP 347.49 RCA 107.11

101.53 ETE 274.91 ZAC 26.88

IN_10.7581 VJ 29. 396

APO 151.58 VZ 35.256

ETC 246.30 CLP -56.47

39.15 RAL 246.85 RA0 6568.3 V_L 11.462 PTH 2.25 VHP 8.5B6 OPA -76,70 RAP 1_8.40 ECC 1.5584

INJ LONG ]NJ RT AS_ |NJ A_4TH INJ TXME PO CST TIM INJ 2 LAT INJ 2 LONG

190.57 12T.26 56.70 22 19 4 3673.3 -26.13 183.54

98.52 127.26 56.70 4 30 8 2460.3 -26.12 91.50

190.57 127.26 56.70 22 19 4 3673.3 -26.13 183.54

9_.52 I17.26 56.70 4 30 8 2460.3 -26.12 91.50

190.57 127.26 56.70 22 19 4 3673.3 -26.13 1S3.54

98.52 127.26 56.70 4 50 8 2460.3 -26.12 91.50

MI0-COUR_EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

$GT 5_.8 SGR 35_.0 SG3 199.2 ST _01.2 SR 2322.3 SS 1134.2

RRT .1363 RRF .9984 RTF" .1337 CRT .8575 CRS-J.OO00 CST -.8580

SG8 5611.0 R_3 .0062 R13 .9984 LSA 2620.3 NSA 254.3 SSA 2.8

SGI 3562.9SG2 587.2 1HA 88.66 ELI 2362.2 EL2 253.5 ALF 79.39

FLIGHT TIME 140.00 ARRIVAL 0ATE DEC 31 1970

OISTANC( _k_1.888

RL 151.57 LAL .00 LOL 319.84 VI. 16.940 GAL -.18 AFt. 75.47 HCA

RP 107.48 LAP 2.71 LOP 129.32 VP _.00R GAP -1.39 A2'P 104.28 TAL

RC 77.186 GL 63.84 GP -81.97 ZAL 88.69 ZAP 85,15 ETS 13,_M Z_E

PLANE T(XENTRIC CONIC

C3 56.725 W4L 7.532 OLA 43.14 RAL 248.56 R40 6569.0 _[L 13.345 PTH

LNCH AZNTH LNO4 Title L-I TINE INJ I_IT INJ LO_
55.99 20 49 _ 4472.27 -18.37 204._0

124.01 4 11 16 3119.10 -18;_ 1013.78

55.99 20 49 29 4472.17 -1e.37 204.g0

124.01 4 11 16 3119,10 -18,36 100.78

55.99 20 49 29 4472.2? -18.37 204._D

124.01 4 II 16 3119.10 -18.36 100.7B

DIFFERENTIAL CORRECTIONS

TOE 1.2012 TRA .10_7 TC3 -o0676 BAU .3317

ROE 2.9968 RRA 2.6950 RC3 -.4335 FAU .00_

FOE 1.3847 FRA 1.2311FC3 -.1408 BSP 11_5

_0£ 3.2286 88A 2.6971BC3 .4387 FSP -464

169.14 SMA 1_J.42 ECC .17120 INC14.5325 Vl 19.396

181.34 TAP 350.49 RCA 107.26 APO 151.57 VZ 35.259

94.93 ETE 269.85 _AC 20.73 ETC 237.33 CLP -52.75

Z.44 VHP 10.728 DPA -72.84 RAP 107.62 ECC 1.9336

INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
137.83 50.26 _2 • 2 3872-3 -23.37 198.63

137.82 50.25 5 3 15 2519.1 -23.35 94.31

137,83 50.26 22 4 2 3872.3 -23.37 ]98.63
137.82 50._5 5 3 15 2519.1 -23.35 94.51

137.83 50.26 22 4 2 3872.3 -23.37 198.63

137.82 50.25 5 3 15 2519.1 -23.35 94.5J

MI0-CX_JRS_(}_CUTION ACCURAC_ ORBIT DETERMINATION ACCURAC_

S6T 9"_S.4 S_R _676_ SG3 144.6 ST 914.5 SR 2430.7 SS 1045.4

RRT .7_47 RRF .9987 RIT .7285 CRT .9502 CRS-I .00OO CST -.951 3

_RdB 3791.5 R_3 .0246 R13 .9984 LSA 2786.5 NSA Z70.2 SSA 2.3

S61 3739.1S_2 627.7 THA 79.35 ELI 2583.1 EL2 _68.2 ALF 70.11
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5, 197OJ

LAUNCH DATE AUG 13 1970 FLIGHT TII4E 142.00 ARRIVAL CATE JAN 2 _971

HELIOCENTRIC CONIC

RL 191.$7 LAL .[_]

RP 107.48 LAP Z.82

Re 79.396 GL 66.32

PLANETOCENTRIC CONIC

C3 114.031 VHL 10.679

LNCH A?NTH LNCH TIN[
52.75 20 40 59

127.25 4 27 52

52.75 20 40 59

127.25 4 27 52

52.75 20 40 59

127.25 4 27 52

DIFFERENTIAL CORRECTIONS
TOE 4.7484 TRA 3.5964 TC3 -.0418 8AU .0918

ROE-I.0715 RRA I._025 RC3 -.0433 FAU.-.OO044

FOE 1.3650 FRA 1.1874 FC3 .0033 BSP 12117

BOE 4.8678 _A 3.8250 BC3 .0602 FSP -327

DISTANCE 388.119

LCt. 319.84 VL Z6.948 GAL -.Z2 47L 68.72 NCA 172.Zl S#44 129.47 ECC .17070 INCZI.2790 Vl 29.396

LOP 132.57 VP 38.008 GAP -.98 AZP 111.10 TAL 181.05 TAP 35_.25 RCA 107.37 APO 151.57 V2 35.259

GP -87.25 ZAL 88.92 ZAP 87.46 ET5 341.07 ZAE 86.92 ETE 2_8.09 ZAC 14.33 ETC 191.94 CLP 22.70

DLA 45.51RAL 249.60 RAO 650.2 V[L 19.342 PTH 2.75 VHP 14.860 OPA -66.90 RAP 92.04 ECC 2.8767

L-I TINE INJ LAT INJ LONG INJ RT 4S( INJ AZt4TH INJ TINE PO CST TIM INJ Z LAT INJ 2 LONG

4664.02 -11.B0 ZI6.1B 147.78 45.71 21 58 43 4064.0 -17.31 210.60

3244.67 -11.78 106.03 |47.76 45.71 5 21 57 2644.7 -17.30 100.46

4664.02 -11.B0 216.18 147.78 45.71 21 58 43 4064.0 -17.31 210.60

3244.67 -11.78 106.03 147.76 45.71 5 21 57 2644.7 -17.30 100.46

4664.02 -11.B0 216.18 |47,78 45.71 21 58 43 4064.0 -17.31 210.60

3244.67 -11.78 106.03 J47.76 45.71 5 21 57 2644.7 -17.30 100.46

NIO-COJRSE ELOCUTION ACCURACY ORBIT DETERNIN4TION ACCURACY

SGT 3752.6 SC_ 1154.9 S_3 100.9 ST 2678.3 SR 648.1 SS 1003.4

RRT .2976 Riq r .3597 RTF .9972 CRT -.70J4 CRS .6702 CST -.9991

34J_6.3 R23 .0_ RJ3 .9987 LS4 2896.3 MS4 460.3 SSA 1.5

F_,I 3769.8 SCR IO97.5 THA 5.72 ELI 2717.8 EL2 455.2 ALF 170.09

LAUNCH DATE AUG 13 1970 FLIGHT TIN[ J44.00 ARRIV4L DATE JAN 4 1971

HELIC(ENTRIC CONIC

RL 151.97 LAL .00

RP IO7.48 LAP 2.92
RC 81.621 GL 64.37

PLAHETOCENTRIC CONIC

C3 310.042 VHL 17.608

LNO'I A?MTH LNCH TINE

95.10 20 44 _5

124.90 4 13 29

55.10 20 44
124.90 4 J3

55.10 20 44 36

124.90 4 13

DISTANCE 394 .O63

LOL 319.84 VL 26.952 GAL -.09 471. 53.91 HC.t

LOP 135.83 VP 36.010 GAP -.66 AZP IL_.�B TAL

GP -77,37 7AL 89,J6 ZAP 88,90 ET$ 189,72 ZAE

175.03 SNA 199.50 ECC .17041 INC36.0861 Vl 29.396

180.45 TAP 355.48 RCA 107.43 kPO 151.57 V2 35.258

75.15 ETE 87.77 ZAC 10.95 ETC 350.76 CLP 84.98

DLA 43.78 RAL 248.25 RAO 6571.8 VI[L Z0.769 PTH 3.18 VHP 25.825 DPA -56.96
L-I TINE INJ I._T INJ _ INJ RT 4,T_ INJ AZt4TH INJ TIME PO CST TIN

4800.69 -3.97 L_'ZJ.03 J54.11 46.36 22 4 37 4200.7

3428.54 -3,85 115.21 154.09 46.36 5 10 38 2828.5

4800.69 -3.97 2"21,03 ]34.J| 46.36 22 4 37 42130.7

3428.54 -3.95 1|5.21 154.09 46.36 5 10 38 2828.5

4800.69 -3.97 221,03 134.JJ 46.36 22 4 37 4200.7

3428.54 -3.95 IJ5.21 154.09 46.36 5 10 38 2828.5
OIFFERENT|AL CORRECTIONS

TOE-I.8183 TRA .3386 TC3 ".0382 BAU .7734

ROE-7.9940 RRA-6.2356 RC3 -.1826 FAU-.0JEO6

FOE 1.6093 FRA 1.3894 FC3 .0448 8SP 12384
BOE 8.1981 8RA 6,2448 8C3 ,|866 FSP -238

NIO-Q_URSE EXECUTION ACCURACY

_M_T 625.7 _ _3o0 ,Y_3 7J .8

RRT o4_'_ RRF -.9985 RTF -.4527

SC_ 3933.1 R23 -.0562 R13 -.9979

_1 3895.5 SC,2 542.7 TH4 85.37

RAP 78.47 ECC 6.1025

INJ Z LAT INJ 2 LONG

-9.46 215.59

-9.44 109.77

-9.46 215.59
-9.44 109.77

-9.46 215.99

-9.44 109.77

ORBIT DETERHINATION ACCURACY

ST 593.4 SR 2734.5 58 1149.2

CRT .9247 CRS .9995 CST .9124
LSA 3014.9 NSA 227.1 SSA 1.6

ELI 2789.4 EL2 221.5 ALF 78.58

LAUNCH 0ATE AUG 13 1970

HELIOCENTRIC CONIC

RL 151.57 LAL .00

RP 107.48 LAP _.O_

RC 83.861GL 48.93

PLANETOCENTRIC CONIC

C31200.620 VHL 34.650

LNCH AINTH LNCH TINE

8Z.28 2g 57 9

97.72 1 8 14

I00.00 2 17 19

100.00 O 34 41

110.00 4 51 27

110.00 0 17 2

FLIGHT TINE 146.00 ARRIVAL DATE JAN 6 1971

DISTANCE 398.902

LOL 319.84 VL 26.953 GAL .25 AZL 14.25 NCA

LOP 139.08 VP 38.009 GAP -.63 ATP 165.73 T4L

GP -54.04 7AL 89._1 ZAP 89.44 ETS 184.51 7AE

176.89 SMA 129.51 ECC .17039

178.80 TAP 355.69 RCA 107.44

51.94 ETE 81.65 ZAC 27.94

INC75.7499 Vl 29.396

41=O 151.57 V2 35.256

ETC 294.54 CLP 89.04

OLA Z9.27 RAL Z41.64 RAO 6973.1VEL 36.358 PTH 3.55 VHP 45.804 DPA -35._O
L-! TZNE _NJ LAT _NJ LONG ]NJ RT AS_ _NJ 4214TH |NJ T]N_ PO CST TIN

4418.06 .45 187.76 152.46 60.74 24 10 47 3818.1

4007.14 .47 157.59 |52,46 60.74 2 15 I 5407.1

3785.69 -5.09 144.33 155.59 60.51 3 20 25 3185.7

4114.74 6.02 162,44 149.34 60.66 I 43 15 3914.7

330_.91 -15._9 113.89 161.77 59.19 5 46 30 _702.9

4170.28 $6.55 160.48 143.19 59.65 I 26 32 3570.5

RAP 65.02 ECCZ0.7592

INJ 2 LAT INJ 2 LONG

-3.45 181.19

-3.44 151.02

-8.98 137.70

2.06 155.88

-19.56 I07.0Z

12.40 153.83

DIFFERENTIAL CORRECT|ONS NIO-_URSI[ EXECUTION ACCURACY

T08-5.3948 TRA -.7756 TC3 -.09|5 BAU 4.1307 _GT 1104.4 S_R 3272.4 S_3 _O.3

R0-11.3579 RR-11,070_ RC5 -.2405 FAU-'.07202 RRT .8415 _ -.9_N_ RTF -.8288
FOE 2.3262 FRA 2,4140 FC3 ,0519 BSP 10199 ,%6 3453,7 1_3 -,0720 R13 °,9973

_0812.5740 8RA11.0974 BC3 .2573 FSP -186 .f_J 3405J S_ 573.3 THA 73.67

LAUNCH DATE AUG 13 1970 FLIGHT TINE 148.00

HELIOCENTRIC _IC OISTANCE 409.535

RL 151.57 LAL ,00 LOL 319.84 VL 26.951 GAL -.49 AZL 141.33 _ 183.97 _

RP 107.49 LAP 3.10 L0P 142.33 VP 38.OO6 GAP .92 AZP 38,74 TAL 182,38 TAP

Re 86.111 GL -59,18 GP 69.65 ZAL 89.83 ZAP 91.05 ETS 185.73 ZAK 72.69 ETE

PLANETOCENTRIC CONIC

C3 600.317 _HL 24._010LA -70.81RAL 183.3_ RAO 657"_.5 V[L 26.863 PTH 3.39 _HP

LNO4 A2_4TH LNO4 TII4K L-| TIN_ INJ LAT ZNJ I.CNG ]NJ RT ASC INJ A_4TH INJ TINE
21.93 2 54 19 2410.87 1.48 78.0_ _Z.85 160.80 3 34 30

158.07 13 26 13 652.47 1.49 287._ 9_.87 I_.B0 13 37 5

21.93 2 54 19 2410.87 1.48 78.06 _"Z.85 1_0.B0 3 34 30

158.07 13 26 13 652.47 1.49 287.02 92.87 I_O.B0 13 37 5

21.93 2 54 19 2410.87 1.48 78.06 92.95 160.80 3 34 30

158.07 13 26 13 6§_.47 1,49 287.02 92.87 160.B0 13 37 5

DIFFERENTIAL CCRRIECT|ONS N|O-COUg_ EXECUTION ACCURACY

TOE 5.5926 TRA 1.59_3 TC3 -.1155 8AU 2.1391 SGT 18LP_.1 _ 35e2.1 SG3 69.4

RO-15.2577 RR4-1.8279 RC3 .2402 FAU.-.03413 RRT -.9_48 R_: .9995 RTF -.9559

FOE-3.0167 FRA -.4217 FC3 .0492 B_P 12424 _,_ 40OI.0 R_3 -.0554 R13 .9980

_0E14.3890 BRA 2.4268 8C3 .2665 FSP -218 SGJ 3971.5 SG2 485.6 1'1'44 116.46

ORBIT OKTERNINATION ACCURAC_

ST 893.4 SiR 1981.4 SS 1616.8

CRT .9627 CRS .9998 CST .9573

LS_ 2698.6 MSA 236.6 SSA 1.3

ELI 216_.2 EL2 221.5 ALF 66.27

ARR|VAL DATE JAN 8 1971

129.49 ECC .17066

6.35 RCA 107.40

284.09 _AC 148.40

INC51.3269 Vl 29.396

APO 151.59 V2 35.254

ETC 293.28 CLP 93.02

_0.992 0P4 73.86 RAP 534.72 ECC10.8797

PO CST TIM INJ 2 LAT INJ 2 LONG
1810.9 9.0_ 75.82

52.5 9.04 284.78

1810.9 9.03 75.82

52.5 9.04 284.78

1810.9 9.03 75.8_

52.5 9.04 284.78

CR_IT OETERNINATION ACCURAC_

ST 1351.6 SR 3124.9 SS 1904.4

CRY -.9916 CRS-J.0000 CST .9918

LSA 3897.7 NSA 163.5 SSA 1.9

ELI 3400.9 EL2 160.6 ALF 113.27
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5. 1970 t

LAUNCH DATE AUG 13 1970 FLIGHT T|I4E 150.00 ARRIVAL DATE JAN 10 1971

_[LI(XENTRIC CONIC C]STANC[ 415.145

RL lfiJ.fl7 LAL .00 LOL 319.84 VL 26.947 GAL -.28 A2'L 119.01 HCA 186.55 S_A 129.46 £CC .17079 INC29.DZ07 VJ 29.396

RP 107.flo LAP 3.17 LOP 145.58 VP _8.000 GAP 1.15 ATP 61.14 TAL 181.35 TAP 7.90 RCA 107.35 APO 151.58 V2 35.251

RC 88.372 GL -65.95 GP 84.34 ?AL 89.31 2AP 92.28 ET$ 188.14 ?A[ 87.63 FTE 284.93 7AC 161.56 ETC 310.68 CLP 113.76

PLANE T(XlrNTR IC CONIC

C3 204.919 VHL 14.315 0LA -74.74 RAL 164.44 RAD 657!.1 VEL 16.062 PTH 3.01 VHP 17.720 0PA 70.86 RAP 263.3J ECC 4.3725

LNCH ATI4TH LNCH TIME L-I TIME INJ LA1; |NJ LONG INJ RT A,SC INJ AZNTH |NJ Till[ PO CST TIM |NJ 2 LAT INJ 2 LONG

17.39 1 29 LPZ 2304.39 9.18 78.85 71.90 164.54 Z ? 47 1704.4 16.8H 77.05

162.61 IZ 20 5 5813.52 9.19 261.09 "71.93 164.54 13 56 59 5213.5 16.89 259,29

17.39 1 29 LPZ 2304.39 9.18 78.85 71.90 164.54 2 7 47 1704.4 16.88 77.05

162.61 12 20 5 5813.52 9.19 261.09 71.93 164.54 13 56 59 5213.5 16.89 259.29

17.39 I 29 LPZ Z304.39 9.|B 78.85 71 .gO 164.54 2 7 47 1704.4 16.88 77.05

162.61 12 20 5 5813.52 9.|9 261.09 71.93 164.54 13 56 59 5213.5 16.89 259.2S

DIFFERENTIAL CCRI_CTIONS M|0-COURSI[ F'_ECUTION ACCURACY CR61T DETERMINATION ACCURACY'

TDIr 3.6127 TRA | ,1863 TC3 -.0558 8AU .)674 SGT 23|7.7 SGR 3656.6 SG3 95.0 ST 1544.0 SR 2744.2 SS 1282.8

ROE-6.5938 RRA-I .6481 RC3 .1220 FAU-.00525 RRT -,_JO5 RRF .9992 RTI r -.9886 CRT -.9968 CR5-I .0000 CST .9961

FO[-Z.OJ79 IrRA -.4886 IrC3 .0222 8SP 13561 S(8 4329.2 RZ3 -.0476 R13 .998| LSA 3398.| MSA 113.3 SSA 1.9

8DE 7.5186 8RA 2.0306 8C3 ,134! IrsP -301 SGI 4320.8 S_2 269.2 THA |22.26 ELl 3146.9 EL2 108.4 ALF" 119.32

LAUNCH OATE AUG 13 1970 FLI._HT TINE 152.(X) ARRIVAL DATE JAN 12 1971

MEL IOCENTR|C CONIC

RL 151.57 LAL .DO

RP 107.51 LAP 3.24

RC 90.641 GL -66.07

PLANE TOCFNTR| C CONIC

C3 100.667 V_ 10.033
LNCH AZI4TH LNCH 1|14[

16.63 | 29 34

163.37 IZ 23 L>Z

16.63 J 29 34

163.37 12 23 22

16.63 1 29 34

163.37 12 2_ L_Z

OISTANCE 42| .191

LOL 319.64 VL 26.940 GAL -.14 AZL 109.90 HCA 189.55 S_A 129.42 ECC .17118 INC19.9018 Vl 29.396

LOP 148.83 VP 37.991 GAP J.49 AFP 70.35 TAL 180.68 TAP 10.23 REA 107.26 APO 151.57 V2 35.247

GP 84.45 ?AL 68.65 ZAP 94.31 ET$ 23.39 ZAE 96.19 ErE 119.41 ZAC 166.52 ETC 170.47 CLP-|40.95

OLA -75.41 RAL 164.88 RAO 6569.9 VEL |4.900 PTH 2.69 VHP 12.185 DPA 64.91
L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM

2175.27 17.79 77.51 70.07 164.66 2 5 49 1575.3

56491.46 17.80 258.99 70.09 164.66 13 58 4 5081.5

2175.27 17.79 77.51 70.07 164.66 2 5 49 1575.3

5681.46 |7.80 258.99 70.09 164.66 15 58 4 5081.5

2175.27 17.79 77.5J ?0.07 164.66 2 5 49 1575.3

5681.46 |7.80 258.99 70.09 164.66 13 58 4 5081.5

DIFFERENTIAL CORRI[C T ;ON$

TOE .0502 TRA -.86_O TC3 -.0839 8AU .1542

ROE 5.4288 RRA I .1124 RC3 .0780 IrAU .00817

FDE-2.0578 IrRA -.4650 FC3 -.0703 8SP liJ0|

8OF. 5.4290 BRA J .4091 8C3 .1|45 FSP -440

RAP 264.80 ECC 2.6567
IN| 2-+.AT IN| 2 LONG

25.49 75.59

25.50 257.07

25.49 75.59

25.50 257.07

25.49 75.59

25.50 257.07

ORBIT DETERNINATION ACCURAC_

5T 589.0 SR 3191.I SS 1281.I

CRT -.1895 CR5 .9997 CST -.2126

LSA 3440.5 MSA 578.3 SSA 2.2

ELl 3193.1EL2 577.9 ALF 92.07

NI0-COJR._E E_ECUTION ACCURACY

S_T 1968.3 _ 3999.4 SG3 136.9

RRT -.62OZ RRF -.9976 RTF .6594

,TN36 4457.5 R"Z3 .0703 RI3 -.9965

SGI 4209.2 S(.2 1467.0 THA 109.43

LAUNCH'-ATE AUG 13 1970 FLIGHT TIN[ 154.00 ARRIVAL DATE JAN 14 197J

HELIOCENTRIC CONIC

RL 151.57 LAL ,DO

RP 107.53 LAP 3.29

RC 92.917 GL -64.15
PLAMET(XENTRIC CONIC

C3 61.338 VHL 7.832

LNCH ATNTH LNCH TIME

16.73 2 1 55

163.27 12 55 19

16.73 2 I 55

163.27 12 55 19

16.73 2 I 55

163.27 12 55 19

DIFFERENTIAL CORRECTION5

TOE-I.8274 TRA -.7212 TC3 -.30gO 8AU .3759

ROE 4.4339 RRA .7819 RC3 .3387 FAU .02006

FDE-2.5046 FRA -.4737 FC3 -,28-32e_P 14223

BOg 4.7997 8RA 1 .O637 8C3 .4584 FSP -612

0ISTANCE 427.354

LC_ 519.84 VL 26.930 G4L -.02 AZL 105.17 HCA 192.66 S_A 129.35 ECC .17174 INC15.1717

LOP 152.08 VP 37.981 GAP 1.86 AZP 75.18 TAL 150.08 TAP 12.75 RCA 107.14 APO 151.57

GP 77.91 7AL 87.85 2AP 97.03 ETS 22.15 ZAE 102.43 ETE 118.01 ?AC 166.52 ETC 196.38

DLA -75.32 RAL 172.93 RA0 6569.1VEL 13.516 PTH 2.47 vhP 9.378 DPA 59.53 RAP 255.02

L-| TIME IN| LAT IN| LONG IN| RT ASC IN| 4214TH IN| 1|ME PC) EST TIN IN| 2 LAT

2061.49 25.23 75.64 75.83 163.74 2 36 16 1461.5 32.88

5568.06 25.23 257.L:_ 75.86 163.73 14 28 7 4968.1 32.89

2061.49 25.23 75.64 75.83 |63.74 2 36 16 1461.5 32.88

5568.06 25.23 257,22 75.86 163.73 14 28 7 4968.1 32.89

2061.49 25.23 75.64 75.83 163.74 2 36 16 1461.5 32.88

5568.06 25.23 257.22 75.86 163 73 14 28 7 4968.1 32.89
NIO-C,Q,IR,_E EXECUTION ACCURAC_ CRBIT DETERNINATION ACCURAC_

SGT 2521.5 SGR 3987.6 SG3 201.2 ST 1475.7 5R 3313.7 SS 1521.4
RRT -.9244 _ -.9878 RTI r .9386 CRT _.9734 CR5 .9999 CST -.9766

SGtB 4717.9-R_3 .0652 RI3 -.9966 LSA 3921.2 MSA 311.9 55A 2.8

SG| 4645.2 SG2 825.5 THA I_1.41 ELl 3614.2 EL2 310.2 ALF 113.62

LAUNCH 0ATE AUG 13 1970 FLIGHT TINE 156.D0

H£LI(XENTRIC CONIC

RL 151.57 LAL .130

RP 107.54 LAP 3.33

RC 95.197 GL -61.50
PLANETOCENTR|C CONXC

C3 42.572 VHL 6.525

LNCH A_4TH LNCH T|NE
17.50 2 44 27

162.50 13 34 44

17.50 2 44 27

I_2.50 13 34 44

17.50 2 44 27

162.50 13 34 44

OIFFERENTIAL CCRRIECTIC_I$

TD[-2.2924 TRA -.525|

ROE 3.7682 RR4 .3707

FOE-2.9952 FRA -.5136

8DE 4.4107 8RA .6428

Vl 29.396

V2 35.243

CLP-125.75

ECC2.o09_
IN| 2 LONG

73.40

254.97

73.40

254.97

73.40

254.97

ARRIVAL DATE JAN 16 1971

OZ5TANCE 433.550

LOL 319.84 VL 26.919 GAL .Jl AZL 10"4.30 PICA 195.83 _A 129.27 ECC .17246

LOP 155.33 VP 37.968 GAP 2.24 AZP 78oJ_ TAL 179.48 TAP 15.31 RCA 106.98

GP 71.84 7AL 86.90 ZAP 100.29 ETS 24.97 7AE 107.47 ETE 121.31 7AC 163.59

INC12.2989 VI 29.396

APO 151.57 v2 35.238

ETC 217.37 CLP-124.97

0LA -74.65 RAL 183.21 RAO 6568.6 V[L J2.804 PTH 2.33 VHP 7.750 DPA 54.53 RAP 248.38 ECC 1.7006

L-| T|NE |NJ tAT |NJ _ |NJ RT ASC |NJ 42147H |NJ T|ME PO CST T|M IN| 2 LAT |NJ 2 LONG
1969.33 31.03 73._ 83.69 162.00 3 17 17 1369.3 38.60 70.48

5478.89 31.04 255.56 83.71 162.00 15 6 2 4878.9 38.6J 252.83

1_9.33 31.03 73.22 83.69 162.00 3 17 17 1369.3 35.60 70.45

5478.89 31.04 2ff5.56 83.7J 162.00 15 6 2 4878.9 38.61 252.83

1969.33 31.03 73.22 83.69 162.00 3 |7 17 1369.3 38.60 70.48

5478.89 31.04 255._ 83.71 162.00 15 6 2 4878.9 38.61 252.83

MIO-COJR_ £XECUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

TC3 -.5930 _AU .4567 S6T 2772.| _ 3599.7 ,SG3 253.5 5T 2079.9 SR 3329.5 5S 1773.7

RC3 .5405 FAU .02940 RRT -.9368 RRF -.997Z RTF .9479 CRT -.9898 CR5 J.O00O CST -.9908

FC3 -.5979 BSP 14228 _ 4543.4 R_3 .0914 RJ3 -.9938 L54 4300.1 MSA 257.5 SSA 3.6

8C3 .8024 FSP -801 5GJ 4476.0 SG2 780.0 THA 127.12 EL| 3917.7 EL2 251.9 ALF 121.88

999



JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 5. 1970)

LAUNCH OAT(: AU6 13 1970

H[L IOCENTRIC CCNIC

RL }51 .57 LAL .00

RP IO7.56 LAP 3,_

RC 97.481 GL -58.58

PLANETO(:(NTRIC CONIC.

C3 32.193 VHL 5.674

LNO4 AZNTH LNCM TIN[

18,116 3 27 41

161.14 14 JZ 25

18.86 5 27 41

161.14 14 lZ 25

18.86 5 27 41

161,14 14 IZ 23

FLIGHT Till[ 158.00 ARRIVAL CATE JAN 18 1971

O| STANCE 459.753

LQ. 519.64 VL 26.905 GAL .24 AZL 100.37 PRA 199.02 SM4 129.18 rCC .17332 1NC10.3679 VI 29.396

LOP 158.58 VP 37.953 GAP 2,62 AZP 110,19 TAL 178.86 TAP 17.68 RCA 106,79 APO 151.57 V2 55.232

GP 66.Z3 ZAL 85.80 ZAP 105.95 iris 27.68 ZAI[ 111.69 [T[ I25.14 ZAC 159.52 ETC 229.86 CLP-126.68

OLA -75.47 RA_. 195.54 RA0 656_.5 Vl[L 12.592 PTH Z.24 VHP 6.751 DPA 49.77 RAP 245.39 ECC 1.5296

L-| TIN[ JNJ LAT |NJ _ |NJ RTA_ JNJ AZ14TH INJ TI14_ PO C$T TIN INJ 2 LAT INJ 2 LONG

1895,97 55.54 70,18 91,18 159,58 5 59 17 1296.0 .42.78 66.80

5411.16 35.35 253.90 91.20 159.58 15 42 34 48J1.2 42.79 250.52

1895.97 55.54 ?0,18 91.18 159.58 5 59 17 1296.0 42.78 66.80

5411.16 55.55 153.g0 91.20 159.58 15 42 34 4811.2 42.79 2r.)0.52

1895.97 55,34 10,18 91.18 159.58 3 59 17 1296.0 47.78 66.80
5411.16 35,55 255.g0 91.20 159,58 15 42 54 4811.2 42.79 250.52

01FFERENTIAL C_RI_CTZ_

TD1[-2.5392 TRA -.5779 TC5 -.9493 OAU .§185

RO[ 3.ZO45 RRA .]M4 Re5 .7416 F/_J .03945

FOE-3.4060 FRA -,1846 FCS-1.0608 B_k° 14445

601[ 4.06_6 BRA .4137 6(:3 1.Z046 FSP -1012

NIO-_URSE EXECUTION ACCURACY

.%T _087.6 SGR 5396.6 ,%5 319.9

PiRT -.9540 ImF -.9967 RTF .961 7

_,_ 4590.2 _5 .1006 R15 -.9923

561 4537.7 _._ 692.5 THA 132.14

CRSIT OETERH|NATZON ACCURACY

57 2595.7 SR 3241.0 55 2003.7

CRT -.9950 CRS 1.0OOO CST -.9951

LSA 4605.5 NSA 214.1 $SA 4.5

ELI 4147/5 EL2 203.2 ALF 128.66

LAUNCH DATE AUG 13 1970 FLIGHT TINE 160.00 ARRIVAL 0ATE JAN 20 1971

I,_L I(X:rNTRi(: (:X_NI (:

RL 151.57 LAL ._

RP 107,58 LAP 5.38

R(: 99.787 51. -55.M

PLAI4E T(X_[NTR I (: C,CNI C

(:3 15.864 VYA. 5.086
I,N(:H AZNTH L.NO.I TIN[

20.65 4 7 45

159,35 14 44

20.85 4 7 45

159.35 14 44 59

Z0.65 4 7 45

159,35 14 44 59

01FF[RI[NTIAL (:Ogg[C T|CI/S

T01[-Z.6450 TRA -.2_1_3 T(:5-1.3499 _ .5599

2.6741 RRA .0113 Re5 .8942 FAU .0;4840

F02-3.6381 FRA -.0176 FC5-1.6102 B_P 14596

3.7612 l_'A .2375 6(:5 1.6192 FSP ol208

DISTANCE 445.951

LOt. 319.84 VL 26.890 GAL .3_ AZL g_.�tt PICA Z02.25 5NA 1_9.08 ECC .17454 ZNC

161.83 VP 37.936 GAP _,99 AZP 81,68 TAL 178.19 TAP 20.42 RCA 106.5_ APO

GP _.94 ZAL 84,57 ZAP 107.85 [T$ 29.9_ ZA[ 115,22 ETE 129.14 ZAC 155.14 ETC

OLA -71.91 RAL ZOZ,45 RAO 6_.0 VI[L 12.1_1 PTH 2.17 _ 6.O67 OPA 45.19 RAP
L-J TJM[ |NJ LAT

18.37 ._ 3_ .45

5360.55 _ .AA

18_7.20 3_.43

5_O.55 _,44
1657.20 3_.43

53_.55 _.44

8.9759 VI 29.396

151.58 V2 35.226

237.42 (:LP-129.13

239.48 EC(: 1.4257
|NJ _ ;NJ RT A_C |NJ AZNTH INJ TIN[

66.6,?. 97.42 156.65 4 _k_ 22

252.17 97.44 156.64 16 14 19

66.6,?. 97.42 156.65 4 M 22

252,17 97,44 156.64 16 14 19

_6,_ 97,42 156.65 4 58 22

252.17 97.44 156.64 16 14 19

NIO°C.O)R_ [XECUT|ON ACCURACY

SGT 3391.2 dKR 3147.9 SG5 MI.7

RRT -o_>41 _ -.99_O RTF .9699

_8 4627.1 RZ3 .1016 R13 -.9908

_,1 4585.6 $412 617.8 THA 157.21

PO C$T TiM INJ 2 LAT INJ 2 LONG

1237.2 45.70 62.51

47_.6 45.70 24_oO6

1237.2 45.70 62.51
4760.6 45.70 248.06

1257.2 45.70 62.51

4760.6 45.70 246.06

OR_|T OETERNINATION A(:(:URACY

ST 2991.3 5R 5012.9 SS 2148.5

CRT -.9969 CRS J.O000 CST -.9967

LSA 4754.7 MSA 185.0 SSA 5.5

ELI 4242.5 EL2 166.7 ALF 134.79

LAUNCH 0ATE 4UG 13 1970

HELIOCENTRIC CObi1C

RL 151.57 LAL .00

RP 107.60 LAP 3.39

RC I02.053 GL -52.58

PLANETOC[NTRIC C_N|C

C3 21.737 VHL 4.662

LNO4 4ZNTH LN_H TIN_

22_75 4 43 45

157.25 15 12 8

22.75 4 43 45

157.25 15 12 B

22.75 4 43 45

157.25 15 12 8

FLIGHT TINE 162.00 ARRIVAL CAT[ JAN 22 197!

0ISTANCE 452.136

LQ- 319.84 VL 26.875 GAL .53 AZL 97.92 HCA 205.44 SMA

LOP 165.07 VP 57.917 GAP 3.37 AZP 82.84 TAL 177.49 TAP

GP 56.02 ZAL 83.19 ZAP 111.87 ETS 31.83 ZAE 118.12 £TE

128.96 ECC .17550

22.93 RCA 106.33

153.16 ZAC 150.81

INC 7.9202 VI Z9.396

APO 151.60 V2 35.Z1_

ETC 242.29 CLP-131.79

OLA -70.10 RAL 210.37 RA0 6567.9 VEL 11.963 PTH 2.13 VHP 5.627 0PA 40.81

L-! TIN( INJ LAT INJ LONG ;NJ RT ASC INJ A2_ATH INJ TII_ PO C$T TIN

1789.40 40.54 62,69 102.32 153.59 5 15 54 1189.4

5323.34 40.55 250.42 102.34 155.39 16 40 52 4725.3

1789.40 40.54 62.69 102.5_ 153.39 5 15 34 1189.4

5323.34 40.55 250.42 102.34 153.39 16 40 52 4723.3

1789.40 40.54 62.69 102.52 153.39 5 15 34 1189.4
5323.34 40.55 250.42 102.54 153.39 16 40 52 4723.3

RAP 236.40 ECC 1.3577

INJ 2 _AT INJ 2 LONG
47.58 57.81

47.59 245.54

47.58 57.81

47.59 245.54

47.58 57.81

47.59 245.54

01FFER_NTIAL (:ORRECTZONS

TOE-2.6568 TRA -.0986 T(:3-1.7834 BAU .5943

ROE 2.2040 RRA -.08_8 R(:5 I ._(_7 FAU .05615

F02-3.6920 FRA .1727 F(:3-2.2365 6SP 14790

_OE 3.4520 _RA .IL:X34 BE3 2.0450 FSP -1383

MI0°CCURS£ EXECUTION ACCURA(:Y 1

SGT 3681.4 6GR 2880.6 ,SC,3 434.8

RRT o.970! RRF -._J50 RTF .9749

4674.5 223 ,1120 R13 -.9895

$G1 4641.4 SG2 554.9 THA 142.16

LAUNCH 0ATE AUG 13 1970 FLIGHT TIME 164.00

H_LIC(ENTRI(: CONIC:

RL 151.57 LAL ./](3

RP 107.63 LAP 5.39

R(: 104.339 GL -49.62
PLANE TOCENTRI C (:ON1C

C3 18.920 VHL 4.350

LNCH AZMTH LNCH TINE L-I TINE INJ LAT
25.04 5 16 3 1749.77 41.87

154.96 15 34 51 5296.75 41.87

25.04 5 16 5 1749.77 41.87

154.96 15 34 31 5296.73 41.87

25.04 5 16 3 1749.77 41.87

154.96 15 34 51 5296.73 41.87

DIFFERENTIAL (:CRRE(:TION$

T01[-2.6102 TRA .0_ T(:5-2._'247 9AU .6223

ROE 1.8082 RRA °.1550 RC3 I .0504 FAU .06191

F02-3.6020 FRA .5755 F(:3-2.8329 65, ° 14993

_OE 3.1755 _RA .1637 BC3 2.4602 FSP -15_5

0ISTANCE 458.507

LOL 319.84 VL .26.855 GAL .70 AZL 97.09 HCA 208.66 5NA

LOP 168.32 VP 37.897 GAP 3.74 AZP 83,77 TAL 176.75 TAP

GP 51,45 2AL 81.68 ZAP 115.88 ETS 33.29 ZAE 120.44 ETE

OLA -68.13 RAL 217.22 RAO 6567.8 VEL 11.845 PTH 2.10 VHP

|NJ LONG |NJ RT ASC |NJ A2NTH |NJ I_NE
58.57 106.13 149.98 5 45 13

248.73 106.14 149.98 17 2 48

58.57 106.1_ 149.98 5 45 15

248.73 106.14 149.98 17 2 48

58.57 106.13 149.98 5 45 13

248.75 106.14 149.98 17 2 48
MIO-COJR_E EXECUT|ON k(:CURACY

5GT 3948.0 SGR 2612.2 SC,3 476.0

RRT °.9731RRF -.9936 RTF .9778

S_ 4755.9 R_3 .11_8 R15 -.9882

_1 4706;9 SG2 504.8 THA 146.79

CRBIT 0ETERNINAT|ON AC(:URACY

ST 3267.1SR 2710.2 SS 2207.8

(:RT -.9978 CRS 1.0000 (:ST -,9973

LSA 4781.8 NSA 166.0 SSA 6.6

ELI 4242.6 EL_ 138.4 ALF 140.33

ARRIVAL DATE JAN 24 1971

128.84 E(:(: .17660

25.41 RCA 106.06

137.18 ZAC 146.68

INC. 7.0879 Vl 29.396

APO 151.62 v2 35.211

ETC 245.60 CLP-134.46

5.339 OPA 36.63 RAP 233.99 ECC 1.3114

PO CST TIN INJ 2 LAT INJ 2 LONG
1149.8 48.65 52.94

4696.7 48,65 243_09

1149.8 48.65 52.94
4696.7 48.65 243.09

1149.8 48.65 52.94

4696.7 48.65 243.09

ORBIT 0ETERNINATION A(:CURA(:Y

ST 3439.0 5R 2387.9 S$ 2196.5

CRT -.9985 (:R5 .9999 CST -.9974

LSA 4725.4 MSA 154.0 SSA 7.6

ELI 4185.1 EL2 115.4 ALF 145.24

IOO0



JPL TM 33.99 EARTH--VENUS TRAJECTORIES _VOL 5 1970)

LAUNCH OATE AUG 13 1970

HELIOCENTRIC CONIC

RL 151.57 LAL .00

RP 107.65 LAP 3.38
RE 106.624 GL -46.72

PLANETOCENTRIC CONIC

C3 16.938 VHL 4.116
LNCH AZMTH LNCH TIME

27.45 5 45 20

152.55 15 53 2

27.45 5 45 20

152.55 15 53 Z

27.45 5 45 20

152.55 15 53 2

FLIGHT TIN[ 166.00 ARRIVAL CATE

CISTANCE 464.460

LOL 319.84 VL 26.835 GAL .67 AZL 96.41 PICA 211.88 SMA 128.71 ECC .17825 INC 6.4112 Vl 29.396

LOP 171.56 VP 37.875 GAP 4.11AZP 84.55 TAL 175.97 TAP 27.85 RCA 105.76 APO 151.65 v2 35.202

GP 47.25 2AL 80.05 2AP 119.80 ETS 34.40 2Ag 122.24 ETE 141.03 ZAC 142.85 ETC 247.97 CLP-137.07

0LA -66.06 RAL 223.21RA0 6567.7 VEL 11.761 PTH 2.08 VHP 5.158 DPA 32.69 RiP 232.14 ECC 1.2788

L-I TINE ]NJ LAT |NJ LCNG |NJ RT ASC INJ AZHTH INJ TIHE PO CST TIM INJ Z LAT ZNJ 2 LONG

1716.29 42.57 54.38 109.14 146.57 6 13 56 1116.3 49.06 48.08

5278.67 42.57 247.17 |09.I5 146.56 17 21 1 467_.7 49.07 240.87

1716.29 42.57 54.38 109.14 146.57 6 13 56 1116.3 49.06 ,B.O8

5278.67 42.57 247.17 109.15 146.56 17 2! 1 4678.7 49.07 240.87

1716.29 42.57 54.38 109.14 146.57 6 13 56 1116.5 49.06 48.08

5278.67 42.57 247.17 109.15 146.56 17 21 1 4678.7 49.07 240.87

JAN 26 1971

CIFFERENTIAL CORRECTIONS

TOE-2.5273 TRA .1786 TC3-2.6641BAU .6492

RI_E 1.4819 RRA -.2125 RC3 1.0586 FAU .06598
FOE-3.4016 FRA .5804 FC3-3.3723 BSP 15231

8OE 2.9298 BR4 .2776 Be3 2.8667 FSP -1625

LAUNCH 0ATE AUG 13 1970

HELIOCENTRIC CONIC

RL 151.57 LAL .00

RP 107.68 LAP 3.36

RC ;08.906 GL -43.88

PLANETC_ENTRZC CON|C
C3 15.522 VHL 3.940

LNCH A2'NTH LNCH TIME

29.94 6 12 14

150.06 16 828

29.94 6 12 14

150.06 16 8 28

29.94 6 12 14

150.06 16 8 28

DIFF[RENTIAL CORRECTIONS
TOE-2.4241 TRA .3_2 TC3-3.O833 9AU .6743

ROE J.2197 RR4 -,2492 RC3 1.0289 FAU .06822
FDE-3.t3_7 FRA .7756 FC3-3.8047 8SP 15508

BDE 2.7137 BR4 .4057 8C3 3.2504 FSP -1690

MID-COURSE EXECUTION ACCURACY

SGT 4190,9 `%R 2355.3 SG3 504.5

RRT -.9742 R_ -,9918 RTF .9795

SG6 4807.4 223 .|138 R|3 -.9870

5G1 4784.9 `%2 465.2 THA 151.00

ORBIT OETERMINATION 4CCURACY

ST 3523.9 SR 2074.8 SS 2127.5

CRT -.9986 CRS .9998 CST -.9973

LSA 46_7.3 MSA 147.6 SS4 8.7

ELI 4088.2 EL2 96.1 4LF 149.53

FLIGHT TIN[ 168.00 ARRIV4L OATE JAN 28 1971

0I$TANCE 470.594

LCL 319.84 VL 26.813 GAL 1.06 AZL 95.85 PICA 215.10 5HA 128.56 ECC .17984 IN(: 5.8470 VI 29.396

LCP |74.80 VP 37.852 GAP A.48 AZP 85.2| TAL 175.15 TAP 30.25 RCA 105.44 APC) 151.69 V2 35.193

GP 43.41 ZAL 78.30 ZAP 123.57 ETS 35.23 2AE 123.57 ETE |44.68 ZAC 139.34 ETC 249.71 CLP-139.56

0LA -63.94 RAL 228.52 RAO 6567.6 VEL 11.701 PTH 2.06 VHP 5.056 OPA 29.00 RAP 230.78 ECC 1.2555
L-| TIME INJ LAT ]NJ LONG [NJ RT A,GC INJ A214TH INJ TIM[ PO (ST TIM |NJ 2 LAT JNJ 2 LONG

1687.46 42.76 50.24 111.62 143.24 6 40 21 1087.5 48.95 43.37

5267.70 42.77 245.83 111.63 143.24 17 36 15 4667.7 48.96 238.96

1687.46 42.76 50.24 111.62 143.24 6 40 21 1087.3 48.95 43.37

5267.70 42.77 245.83 111.63 143.24 17 36 15 4667.7 48.96 238.96

1687.46 42.76 50.24 111.62 143.24 6 40 21 1087.5 48.95 43.37

5267.70 42.77 245.83 111.63 143.24 17 36 15 4667.7 48.96 238.96
MIO-CCl)RSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
$GT 4410.7 `%R 2117.4 ,5(,3 520.8 ST 3540.4 52 1791.1 SS 2018.9

RRT -.9740 RRF -.9894 RTF .9804 CRT -.9988 CR5 .9996 CST -.9970

SG_B 489"_.6 R23 .lJlO RI3 -.9859 L$A 4449.4 M$A 144.4 SSA 9.8

._GI 4873.3 `%2 433.9 THA 134.72 ELI 3966.9 EL2 78.5 ALF 153.18

LAUNCH CATE AUG 13 1970

HELIOCENTRIC CONIC

RL 151.57 LAL .00

RP 10T.Tl LAP 3.32
RC 111.186 GL -41.12

PLANE TOCENTRJ/ CONIC

C3 14.510 VHL 3.B09

LNO4 AZHTH LNCH TIME

32.48 6 37

147.52 16 21 23

32.48 6 37 20

147.52 16 21 23

32.48 6 37 20

147.52 16 21 23

FLIGHT TIN[ 170.00 ARRIVAL CAT[ JAN 30 1971

LOt. 319,84 VL

LCN° 178.04 VP

GP 39.93 ZAL

CISTANCE 476.708

26.79! GAL 1.26 AZL 95.37 HCA 218.32 SMA 1_8.41 ECC .18159 INC 5.3668 VI 29.396

37,827 G4P 4.85 AZP 85.78 TAL 174.30 TAP 32.62 RCA 105.10 APO 151,73 V2 35.184

76.45 Z4P 127.14 ETS 55.86 ZA[ 124.51 ET[ 148.06 ZAC 156.18 ETC 251.04 CLP-141.94

CL4 -61.79 RAL 233.29 RAO 6567.6 VlEL 11.657 PTH 2.05 VHP 5.014 CPA 25.57 RAP 229.83 ECC 1.2388

L-I TIHE INJ LAT INJ LONG INJ RT A_ INJ 4ZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1662.16 42.53 46.21 113.77 140.08 7 5 2 1062.2 48.44 38.89

5262.83 42.56 244.76 113.78 140.07 17 49 6 4662.8 48.45 237.44

1662.16 42.55 46.21 113.17 140.08 7 5 2 1062.2 48.44 38.89

5262.85 42.56 244.76 113.78 140.07 17 49 6 4662.8 48.45 23T.44

16452.16 42.53 46.21 113.77 140.08 7 5 2 1062.2 48.44 38.89

5262.83 42.56 244.76 113.78 140.07 17 49 6 4662.8 48.45 237.44
ORBIT 0ETERMZNATION ACCURACY

ST 3500.8 SR 1542.2 SS 1882.7

CRT -.9990 (R5 .9991 CST -.9964

L$A 4261.2 NSA 144.4 $$A 10.8

ELI 3825.0 EL2 62.1ALF 156.24

OIFFERENTIAL CORRECTIONS

TOE-2._079 TRA .4671 TC3-3.4670 BAU .6984

ROE 1.0102 _A -.2749 RC3 .9708 FAU .06882

FOE-2.8239 FRA .9520 FC3-4.106_ BSP 15760

BCE 2.5193 6RA .5420 Be3 3.6004 FSP -1716

LAt.JNO'40ATE AUG 13 1970

HELZOCENTRIC CONIC

RL 151.37 LAL .00

RP 107.74 LAP 3.26

RC 113.462 GL -38.44

PLANETOCENTRI¢ CCNIC

C3 13.799 VI_ 3.715

LNO'I A2MTH LNCH TII_
35.06 7 1 O

144.94 16 32 17

35.06 7 1 0

144.94 16 32 17

35.06 7 1 0

144.94 16 32 |7

DIFFERENTIAL CC_q[CTICI_

TOE-2.1830 TRA ,6196

ROE .8437 _A -.2925

FOE-2.4979 FRA |.IL_i

BOE 2.3404 _A ._N_SJ

NI0-CCURS( E_CUTION ACCURACY

SGT 4608.3 `%R 1902.8 SG3 526.3
RRT -,9726 RRF -,9662 RTF .9808

SG8 4985.7 R_3 .1064 RI3 -.9849

5G1 4968.7 ,%2 410.6 THA I57.96

FLIGHT TINE 172.00 ARRIVAL OATE FEB ! 1971

OISTAN_482._02

LCL 319.84 VL 26.768 GAL 1.48 A2'L 94.95 HEA 221.55 SIAA 128.26 ECC .18348 IN( 4.9507 Vl 29.396

LOP 181.2PVP 37.801 GAP 5,_ AZP B6.29 TAL 173.41 TAP 34.95 RCA 104.72 APO 151.79 v2 35.174

GP _.80 TAL 74.51ZAP 130.49 ETS 36,33 ZAE 125.14 ETE 151.15 2AC 133.35 ETC 252.09 CLP-144.19

OLA -59.63 RAL 237.62 RA0 6567.5 VEL 11.627 PTH 2.04 VHP 5.017 OPA 22.38 RAP 229.25

L-I T|IXE INJ LAT |NJ L_ INJ RT A,_C INJ AZ'MTH INJ TIME PO CST TIN INJ 2 LAT
1639.57 42.01 42.33 115.74 137.12 7 26 20 1039.6 47.61

5263.26 42.02 244,00 115.75 137.11 18 0 0 4663.3 47.62

1639.57 42.01 42.33 115.74 137.12 7 28 20 1039.6 47.61

3263.26 42.02 244.0D 115.73 137.11 18 0 0 4663.3 47.62

1639.57 42.OJ 42.33 115.74 137.12 7 28 20 1039.6 47.61

5263.26 42.02 244.0D 115.75 137.11 IB 0 0 4663.3 47.62
MIO-C(]URSE E_CUTION ACCURAC_

TC3-3.8031 _ .7106 SGT 4784.7 `%R 1711,4 SG3 523.3

RC3 .8921FAU .06797 RRT -.9698 I_F -.9_20 RTF .9806

FC3o4.2642 8_P 16016 _B _081._ 1_3 ,1005 RJ3 -.9837

BC3 3.9063 FSP -1712 ,%1 5066.2 ,%2 394.3 THA 160.75

ECC 1.2271

INJ 2 LONG

34.68

236.34

34.68

236.34
34.68

236.34

ORBIT OETERNINATION ACCURACY

ST 3415.6 SR 1328.7 55 1729.3

CRT -.9993 CRS .9982 CST -.9955

LSA 4049.8 HSA 147.3 SSA 11.8

ELI 3664.7 EL2 46.2 ALF 158.75

I0OI



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5. 1970)

LAUNCH 0ATE AUG 13 1970 FLIGHT TIE 174.00 ARRIVAL CATE FE6 3 197I

HELIOCENTRIC CONIC

RL 151 .57 LAL .DO LOL 319.94 VL

RP J07,77 LAP 3.23 LOP 184.57 VP

RE 1J5.736 GL -35.93 GP 33.99 ZAL

PLANE TOCENTRIC CONIC

C3 13.324 VHL 3.650

LNE_JH ATMTH LNCH TIE

37.65 7 23 37

142.35 16 41 ?5

37.65 7 23 37

142.35 16 41 25

37.65 7 23 37

142.35 16 41 25

CIFFERENTIAL CORRECTIONS

TOE-2.0570 TRA .7743 TC3-4.0973 6AU .7440

R_E .7145 RRA -.3026 RC3 .8094 FAU .06644

FOE-2.IBI6 FRA 1.269I FC3-4.3166 6SP 16330

80E 2.1776 BRA .8313 BE3 4.1765 FSP -1693

DISTANCE 488.874

26.743 GAL 1.70 AZL 94.58 HCA 224.77 5MA 128.10 ECC
37.774 GAP 5.59 AZP 66.74 TAL |72.48 TAP 37.25 RCA

72.50 ZAP 133.63 ETS 36.69 ZAE 125.50 ETE 153.92 ZAC

.18554 INC 4.5845 Vl 29.396

104.33 APO 151.86 V2 35.164

130.84 ETC 252.94 CLP-146.32

LAUNCH DATE AL,K; 13 1970

DLA -57.47 RAL 241.60 RAD 6567.5 VEL 11.606 PTH 2.03 VHP 5,056 0PA I9.44 RAP 228.99 ECC 1.2193

LoI TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1618.99 41.21 38.64 117.63 134.37 7 50 36 1019,0 46.52 30.74

5268.58 41.22 243.57 117.64 134.36 16 9 14 4668.6 46.53 235.67

1618.99 41.21 38.64 117.63 I34.37 7 50 36 1019.0 46.52 30,74

5268.58 41.22 243.57 117,64 134.36 18 9 14 4668.6 46.53 235.67

1618.99 41.2! 38.64 117.63 134.37 7-50 36 IOI9,0 46.52 30.74

5268.58 41.22 243.57 117.64 134.36 18 9 14 4668.6 46.53 235.67

NIO-EOURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4947.9 ,_ 1545.0 503 513.9 ST 3300.5 SR 1152.6 SS 1573.3

RRT -.9661RRF -.9766 RTF .9805 CRT -.9996 CRS .9966 CST -.9943

5GB 5183.5 R23 .0916 RJ3 -.9828 LSA 3830.6 MSA 151.6 SS4 12.8

5(;1 5169.4 5(;2 382.0 THA 163.12 EL/ 3495.8 EL2 _0.1 ALF 160.76

FLIGHT TIME 176.00 ARRIVAL DATE FEB 5 1971

HELIOCENTRIC CONIC OISTANCE 494.921

RL 151 .57 LAL .00 LOL 319.84 VL 26.718 GAL 1.95 AZL 94.26 PICA 227.99 5HA I27.93 ECC

RP 107.80 LAP 3.I6 LOP |87.75 VP 37.7_6 GAP 5.96 AZP 67.15 TAL I71.53 TAP 39.52 RCA
RC 118.005 GL -33.30 GP 3|.47 ZAL 70.13 ZAP 136.54 ET$ 37.00 ZAE 125.68 ETE 156.40 ZAC

PLANETOCENTRIC CONIC

C3 13,042 VHL 3.6II OLA -55.33 RAL 245.28 RAO 6567.5 VEL

.18776 IN(: 4.2578 vl 29.396

103.91APO 151.95 V2 35.153

128.63 ETC 253.64 CLP-148.33

LN(.N AZNTH LNCH TIME L-I TIME INJ I.AT

40.26 7 45 25 15_.B8 40.20

139.74 16 49 0 5278.43 40.21

40.26 7 45 25 1599.88 40.2'0

139.74 16 49 0 5278.43 40.21

40.26 7 45 25 1599,_ 40.20

139.74 I6 49 0 5278.43 40.21

OIFFERENTIAL CORR[CTION5

T0_oi.9381 TRA ,_56 TC3-4,3626 8AU .7714
ROE .6176 RRA -.3055 RC3 .7343 FAU .064B6

F02ol.8962 FRA 1.3790 FC3-4.3052 8SP 16898

80[ Z.034| eRA .9747 8C3 4.4240 FSP -1691

11.594 PTH 2.03 VHP 5.124 OPA 16.72 RAP 229.00 ECC 1.2146

INJ LOq6 INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

35.12 119.49 131.86 8 12 4 999.9 45.24 27.07

243.50 119.50 131.85 18 16 58 4678.4 45.26 235.44

35.12 119.49 131,86 8 12 4 999.9 45.24 27.07

243.50 119.50 131.85 18 16 58 4678.4 45.26 235.44

35.12 119.49 131.86 8 12 4 999.9 45.24 27.07

243.50 119.50 131.85 18 16 58 4678.4 45.26 235.44

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5103.7 _ 1402.5 5G3 500.2 ST 3172.3 5R 1012,7 SS J427.1

RRT -.9616 RRF -.9697 RTF .9808 CRT -.9999 CRS .9938 CST -.9929

S_ 5292.9 R23 .0786 R13 -.9824 LSA 3619.6 MSA 155.7 SSA 13.6

5(,1 5279.8 SG2 372.1 THA 165.12 ELI 3330.0 EL2 15.8 4LF 162.30

LAUNCH CATE AUG 13 1970 FLIGHT TIME 178.00 ARRIVAL OATE FEB 7 1971

HELIOCENTRIC CONIC 01STANCE 500.947

RL 151 .57 LAL .O0 LOL 319.84 VL 26.691 GAL 2.20 AZL 93.96 HCA 231.2! 5MA 127.76 ECC .19016 INC 3,9628 Vl 29.396

RP 107,84 LAP 3.09 LOP 190.98 VP 37.717 GAP 6.33 AZP 67.51 TAL 170.55 TAP 41.75 RCA 103.46 APO 152.05 V2 35.141

RC 120.271 GL -30.85 GP 29.22 ZAL 68.32 2AP 139.26 ETS 37.27 ZAE 125.71 £TE 158.58 2AC 126.69 ETC 254.24 CLP-150.24

PLANETOCENTRIC CONIC

C3 12.925 VHL 3.595 DLA -53.21 RAL 248.71 RAD 6567.5 VEL 11.589 PTH 2.03 VHP 5.216 DPA 14.22 RAP 229.26 ECC 1.2127

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

42.87 8 6 37 1581.77 39.03 31.77 121.38 129.56 8 32 59 981.8 43.82 23.64

137.13 16 55 10 5292.65 39.04 243.76 121.39 129,55 18 23 22 4692.6 43.83 235.64

42.87 8 6 37 1581.77 39.03 31,77 121.36 129.56 8 32 59 981,8 43.82 23.64

137.13 16 55 lO 5292.65 39.04 243.78 121.39 129.55 18 23 22 4692.6 43.83 235.64

42.87 8 6 37 1581.77 39.03 31.77 121.38 129.56 8 32 59 981,8 43.82 23,64

137.13 16 55 10 5292.65 39.04 243.78 121.39 129.55 18 23 22 4692.6 43.83 235.64

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.8036 TRA 1.099"_ TC3-4.5214 BAU .7690 SGT 5233.8 _ 1278.1 SG3 482.7 ST 3OO7.1 SR 891,3 SS 1274.3

ROE .5369 RRA -.3121 RC3 .6399 FAU .06152 RRT -.9fl45 RRF -.9612 RTF .9798 CRT -.9998 CRS .9881 CST -.9902

F02-1.6068 FRA 1.4976 FC3-4 .IL_7 BSP 17042 _ 5387.6 R23 .0710 RI3 -.9811 LSA 3381.3 HSA 167.0 5SA 14.4

BOE 1.8818 BRA 1.1430 BC3 4.5665 FSP -1620 501 5374.8 5(;2 371.0 THA 166.81 ELI 3136.4 EL2 18.2 ALF 163.49

LAUNCH OATE AUG 13 1970 FLIGHT TIME IBO.OO ARRIVAL DATE FEB 9 1971

HELIOCENTRIC CONIC

RL 151.57 LAL .00

RP 107.87 LAP 3.00

RE 122.531GL -28.48

PLANETC_.ENTRIC CONIC

C3 12.953 VHL 3.fi99
LNCH A2'MTH LNCH TIME

45.48 8 27 21

134.52 17 O 2

45.48 8 27 21

134.52 17 0 2

45.48 8 27 21

I34.52 17. 0 2

OISTANCE 506.949

LCL 319.84 VL 26.665 GAL 2.47 AZL 93.69 HCA 234.43 S#4A 127.58 ECC .19273 INC 3.6935 VJ 29.396
LOP 194.21 VP 37.687 GAP 6.70 AZP 87.85 TAL 169.53 TAP 43.96 RCA I02.99 APO 152.17 V2 35.130

GP 27.21 ZAL 66.18 ZAP 141.77 ETS 37.55 ZAE 125.64 ETE 160.49 ZAC 124,99 ETC 254.78 CLP-152.05

OLA -51o12 RAL 251.92 RAO 6567.5 VEL 11.591PTH 2.03 VHP 5.328 DPA 11.90 RAP 229.74

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT

1564.34 37.72 28.58 123.32 127.48 8 53 25 964.3 42.29

5311.03 37.73 244.42 123.33 127.47 18 28 33 4711.0 42.30
1564.34 37.72 28.58 123.32 127.48 8 53 25 964.3 42.29

5311.03 37.73 244._2 123.33 127.47 18 28 33 4711.0 42.30
1564.34 37.72 28.58 123.32 127.48 8 53 25 964.3 42.29

5311.03 37.73 244.42 123.33 127.47 18 28 33 4711.0 42.30

DIFFERENTIAL CORRECTIONS

TOE-1.6739 TRA 1.2751 TC3-4.6370 8AU .8088

ROE .4762 RRA -.3153 RC3 .5572 FAU .05830

F02-1.3506 FRA 1,5923 FC3-3.8966 BSP 17326

BOE 1.7403 8RA 1.3135 8C3 4.6704 FSP -1561

MI0-COURSE EXECUTION ACCURACY

,_,T 5357.3 SGR 1172.7 SG3 463.7

RRT -.9463 RRF -.9510 RTF .9792

5484.2 R23 .0614 RI3 -.9802

5(;1 5471.6 502 371 .I THA 168.24

ECC 1.2132

INJ 2 LONG

20.42

236.25
20.42

236.25

20.42

236.25

ORBIT OETERMINATION ACCURACY
ST 2837.7 5R 795.3 SS 1136.8

CRT -.9989 CR5 .9786 CST -.9866

LSA 3153.5 MSA 179.6 SSA 15.0

EL1 2946,8 EL2 36.I 4LF 164.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL. 5. 1970)

LAUNCH CAT[ AUG 13 1970 FLIGHT TIN[ 182.00 ARRIVAL CATE FEB IJ 1971

HELIOCENTRIC CONIC

RL 151.57 LAL .00

RP 107.91 LAP 2.91

RC-124.786 GL -26.20

PLAN[TO(ENTRIC CCINIC

C3 15.116 VHL 5.622

LNCH AZNTH LI_H TIM[

48.09 8 47 44 I547.23 36.3Z

151.91 17 3 39 5333.54 36.33

48,O9 S 47 44 1547.23 36.32

151.91 17 3 _9 5333.54 36.33

48.09 8 47 44 1547.23 36.31

131.91 17 3 39 5335.54 36.33

CIFFER£NTIAL CORRECTIONS

TD£-1.5463 TRA 1.4563 TC3-4.6978 8AU .8281

ROE .4306 RRA -.3174 RC3 .4821FAU .03497

F0[-1.1233 FRA 1.6712 FC3-3.6283 8SP 17637

80£ 1.6051 _A 1.4805 6C3 4.7223 FSP -150E

CISTANCE 512.924

LOL 319.84 VL 26.657 GAL Z.76 AZL 93.45 HCA 237.64 SMA 127.40 ECC .19550 INC 3.4452 VI 29.596
LOP I97.44 VP 37.656 GAP 7.08 AZP 88.J5 TAL 166.49 TAP 46,14 RCA 102.49 APO I52.31 V| 35.1J8

GP 25.42 ZAL 64.03 ZAP 144.IJ ET5 37.85 ZAE 125.49 ET[ 162.J7 ZAC 123.51ETC 255.26 CLP-J53.77

CLA -49.07 RAL 254.93 RAO 6567.5 V£L 11.598 PTH 2.03 VHP 5.458 0PA 9.75 RAP 250.40 ECC 1.2159

L-I TIME INJ LAT- INJ LONG INJ RT ASC |NJ A214TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

25.54 I23.32 125.60 9 13 32 947.2 40.68 17.58

243.41 125.32 125.59 18 32 33 4733.5 40.69 237.24

23.54 125.32 125.60 9 13 32 947.2 40.68 I7.38

243.41 125.32 125.59 18 32 33 4733.5 40.69 257.24

23.54 125.32 125.60 9 13 32 947.2 40.68 17.58

243.41 125.32 125.39 IS 32 33 4733.5 40.69 257.24

MID-C.OURSIE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
SGT 5470.9 _ 1083.3 S_3 443.5 ST 2666.0 SR 719.0 SS 1014.6

RRT -.9365 RRF -.9390 RTF .9786 CRT -.9964 CRS .9629 CST -.9819

5577.I R_3 .0521 R13 -.9793 LSA 2935.3 NSA 194.6 SSA 15.5

SGI 5564.6 SG2 373.4 THA 169.45 ELl 2760.6 EL| 58.9 ALF 164.95

LAUNO40AT£ AUG 13 1970 FLIC_T TIN[ 184.00 ARRtVAL 0ATE FEB 13 1971

I'_LICX_ENTRIC CONIC

RL 151.57 LAL ,00

RP 107.93 LAP 2.81

RC 127.O36 GL -24.01

PLANETC_ENTRIC CONIC

C3 13.408 VHt. 3.662
LNO4 A2"NT4,1 LNCH TIME

50.69 9 7 57

129.31 17 6 2

50.69 9 7 37

129.31 17 6 2

50.69 9 7 f17

129.31 17 6 2

0IFFERENTIAL CORR1ECTICINS

T0£-1.4195 TRA 1.6449 TC3-4.?047 8AU .8466

ROE .3963 RRA -.3193 RC3 .41fl1FAU .0fl160

FOE -.9214 FRA 1.7379 FC3-3.3319 BSP 17948

BO£ 1.4738 _A 1.6756 BC3 4.7230 F,Th° -1442

DISTANCE 518.872

LOL 319.84 VL 26.609 GAL 3.07 A2'L 93.211._ 240.86 ,SMA 127.22 ECC .J9848 INC 3.2142 VJ 29.396
LOP 200._ VP 37.623 GAP 7.46 A2P _ TAL 167.43 TAP 48.29 RCA J01.97 APO J52.47 V2 35.105

GP 23.81 ZAL 61._ ZAP 146.29 ET$ 38.19 Z_E 123.30 ETE 163.64 ZAC 122.22 ETC 255.70 CLP-155.40

OLA -47.06 RAL 237,75 RAO 6367.5 VEL 11.610 PTH 2.03 VHP 5.602 0PA 7.75 RAP 231.23 ECC 1.2207

L-| TINE INJ LAT INJ LCNG INJ RT ASC INJ AZNTH INJ TINE PC) CST TIN |NJ 2 LAT INJ 2 LONG

1330.06 34.85 22.60 127.38 123.90 9 33 27 930.1 39.01 I4.47

5_0.23 34.85 246.76 127.38 123.89 18 35 22 4760.2 39.02 23S,63

1330.06 34.85 L>Z.60 127.38 123.90 9 33 27 930.1 39.01 14.47

_O.23 34.8_ 246.76 127.38 123.89 18 35 22 4760.2 39.02 233.63

1530.06 34.85 Z2.60 127.38 123.90 9 33 27 930.1 39.01 14.47

5360.25 34.85 246.76 127,38 123.89 18 35 22 4760.2 39.02 238.65

MIO-CC_RSE EXECUTION ACCURACY GRB|T 0£TERNINATION ACCURACY
5GT 5575.1 ._ 1007.5 _3 423.0 ST 2495,6 5R 658.0 S$ 907.9

RRT o.9_5| I_ r -._'255 RTF .9780 CRT -.9911CR5 .9384 CST -.9757

• _B 5665.4 _3 .0432 RI3 -.9785 LSA 2727.8 MSA 212.4 SSA 15.8

SGI 5652.8 SG2 577.2 THA 170.47 ELI 2579.7 EL2 84.9 ALF 165.54

LAUNCH 0ATF AUG 13 1970 FLIGHT TII_ 186.00 ARRIVAL 0ATE FE_ 15 1971

HELIOCENTRIC CONIC

RL 151.57 LAL .OO LOt. 519.84 VL

RP 107.99 LAP 2.70 LOP 203.b_ VP

RE 129.278 GL -21.91GP 22.37 ZAL

PLAN£TC_ENTRIC CONIC

C3 13.827 VHL 3.718

LNO4 AZNTH LNCH TIM[

53.29 9 28

126.71 17 7 13

55.29 9 28 5

126.71 17 7 13

53.29 9 28 3

126.71 17 7 13

01FFERENTIAL CORRECTIONS

TCE-I.2953 TRA 1.8424 TC3-4.6592 _AU .86_

ROE .5710 RRA -.32LB RE3 .3535 FAU .048Z0

FOE -.7430 FRA 1.7960 FC3-3.0181 8SP 18233

_E 1.3455 8RA 1.8703 BC3 4.6728 FSP -1379

OISTANCE 524.793

26.5S0 GAL 3.39 AZL 95.00 HCA 244.07 SMA 127.05 ECC

37.593 GAP 7.84 AZP 88.69 TAL 166.35 TAP 50.42 RCA

59.75 ZAP 148.32 £TS 38.60 ZAE 125.07 £TE 164.92 ZAC

.20167 INC 2.9973 Vl 29,396

101r.41APO 152.65 v| 55.095
121.09 ETC 256.13 CLP-156.96

LAUNCH OAT£ AUG 13 1970

0LA -45.11 RAL 260.43 RA0 6567.5 VEL 11.628 PTH 2.04 VHP 5.761 0PA 5.89 RAP 232.21 ECC 1.2276

L-L TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1512.62 33.32 19.76 129.50 122.37 9 53 16 912.6 37.32 11.68

5391.11 33.33 248.46 129.51 122.36 18 37 4 479I.I 37.33 240.38

1512.62 33.32 19.76 129.50 122.37 9 53 16 912.6 37.3Z 11.6S

5391.11 33.33 248.46 129.51 122.36 18 37 4 4791.1 37.35 240.38

1512.62 33.32 19.76 129.50 122.37 9 53 16 912.6 37.32 11.68

5391.11 33.33 248.46 129.51 I22.36 IB 37 4 4791.1 37.33 240,38

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINAT|ON ACCURACY

_GT 5670.8 SGR 943.6 ,_G3 402.7 ST 2332.0 SR 609.5 SS 817.7

RRT -.9123 RRF -.9102 RTF .9773 CRT -.9813 CRS .9020 CST -.9679

SC_ 5748.8 R_3 .0354 R13 -.9777 LSA 2534.5 HSA 253.5 SSA 16.0

5G1 5736.1 _2 382.1 THA 171.33 ELJ 2407.6 £L2 115.6 ALF 165.59

H£LIOC£NTRIC CONIC

RL 151.57 LAL .00

RP 108.O3 LAP 2.58
RC 131.513 GL -19.90

PLAN[TC_ENTRIC CONIC

C5 14.574 VHL 3.791

LNO'4 ATMTH LN_H TINE

55.S_ 9 48 12

124.12 17 7 9

55.8S 9 48 12

124.12 17 7 9
55.88 9 48 12

124.12 17 7 9

0IFFERENTIAL CQRR1ECTIONS

T02-1.1674 TRA 2.04_0

ROE .3529 RRA -.3230

F0£ -.5858 FRA 1.8464

BO£ 1.2195 8RA 2.0746

FLIGHT TIM[ 188.00 ARRIVAL 0ATE FJ[B 17 1971

DISTANCE 550.683

LC_ 319.84 VL 26.531 GAL 3.73 AZL 92.79 HC_ 247.28 S_A 126.84 ECC .L:_509 INC 2.7920 Vl 29.596

LOP 207.10 VP 37.360 GAP 8.23 A2'P 88.92 TAL 165.24 TAP 52.52 RCA 100.83 APO 152.86 v2 35.0_D

GP 21.08 ZAL 57.64 ZAP 150.21 ETS 39.09 ZAE 124.82 ET£ 166,04 7AC 120.11ETC 256.54 CLP-158.46

OLA -43.21RAL _2.95 RAO 6567.6 VEL 11.652 PTH 2.05 VHP 5.932 0PA 4.16 RAP 233.32 ECC 1.2566

L-| T|NE INJ |.AT INJ LONG INJ RT ASC INJ A214TH INJ T|I4_ PO CST TIN INJ 2 LAT INJ 2 LONG
1494.44 31.77 |6.9_ 131,69 1_0,99 10 13 7 894.4 35.61 S.96

5426,36 31.78 250.52 131.70 120.98 18 37 35 4826.4 35.62 242.fi0

1494.44 31.77 16.96 131.69 12'0.99 10 13 7 894.4 35.61 8.96

5426.36 31.78 230.52 131.70 120.98 18 37 35 4826.4 35.62 242.50
1494.44 31.77 16.98 131.69 120.99 10 13 7 894.4 35.61 8.96

5426.36 _.78 250.52 131.70 120.98 18 37 35 4826.4 55.62 242.50
MlO-_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

_GT 5758.5 SGR 889.7 SG3 382.9 ST 2178.9 SR 570.3 SS 744.0

RRT -.8982 RRF -.8938 RTF .9767 CRT -.9650 CRS .8513 CST -.9587

5826.8 R23 .0287 RI3 -.9770 LSA 2358.0 HSA 256.8 SSA 16.1

5G1 5813.9 5G2 387.5 THA 172.06 EL1 2247.7 EL2 145.1 ALF 165.76

TC3-4.5679 BAU .8797

RC3 .3036 FAU .04483

FC3-2.7016 BSP 18512

8C3 4.$7e0 FSP -1318

I003



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH OAT? AUG 13 1970 FLIGHT TIME 190.00 ARRIVAL DATE FE6 19 1971

HELIOCENTRIC CONIC

RL 151.57 LAL .00 LOt_ 3|9.84 VL

RP 108.07 LAP 2.45 LOP 210.31 VP

RC 133.740 GL -17.99 GP 1_._2 ZAL

PLANE TOCENTR|C CC_IIC

C3 15.053 VHL 3.880

LNCH AZMTH LNCH TIE

58.47 lO 8 32

111,55 17 5 47

58.47 10 8 32

121.53 17 5 47

58.47 I0 8 _2

121.53 17 5 47

CIFFERENTIAL CORRECTIONS

TCE-I.O511 TRA Z.Sfi48 TC3-4.4620 8AU .8995

ROE .3422 RRA -.3273 RC3 .2639 FAU .04205

FCE -.4575 FRA 1.8804 FC3-2.4187 BSP 19001

80E 1.1054 BRA 2.2784 BC3 4.4698 FSP -I278

01STANCE 536.541

26.52I GAL 4.09 A?L 92.60 MCA ?50.49 SMA I26.65 ECC .?0876 INC ?.5964 Vl 29.396

37.5?7 GAP 8.63 AZP 89.13 TAL 164.12 TAP 54.61 RCA 100.21APO 153.09 V2 35.067

55.58 ZAP I51.99 ET5 39.67 ZAE 124.57 ETE 167.01 ?AC 119.26 ETC 256.95 CLP-159.89

CLA -41.37 RAL ?65.3? RA0 6567,6 VEL 11.681PTH 2.05 VHP 6.117 0PA ?.55 RAP 234.56 ECC 1.2477

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

1475.18 30.ZI] |4.?? 133.95 119.74 10 33 7 875.2 33.91 6.26

5466.19 30.21 252.95 135.95 119.73 18 36 53 4866.? 33.91 244.99

1475.18 30.L_ 14.?? _33.95 119.74 I0 33 7 675.2 33.91 6.26

5466.19 30.21 252.95 133.95 119.73 18 36 53 4866.2 33.91 244.99

1475.18 30.20 14.22 133.95 119.74 10 33 7 875.? 33.91 6.26

5461L19 30.21 252.95 133.95 119.73 18 36 53 4866.? 33.91 ?44.99

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERHINATZON ACCURACY

SGT 58_.4 5GR 843.9 SG3 363.? ST 2047.6 5R 541.0 55 667.5
RRT -.8832 RRF -.8764 RTF .9765 CRT -.9408 CR5 .7904 CST -.9508

5GB 3899.1 1_3 .0215 RI3 -.9767 LSA 2208.9 MSA 279.7 SSA 16.0

5GI 5886.0 SG2 392.6 THA 172.69 ELI 2110.3 EL? 177.9 ALF 165.94

LAUNCH OATE AUG 13 1970 FLIGHT TIME 192.00 ARRIVAL 0ATE FEB 21 1971

MELIO(ENTRIC CONIC

RL 151.57 LAL .00

RP 108.11 LAP ?.31

RC 135.957 GL -16.18

PLANETOCENTRIC CONIC

C} 15.873 VHL 3.9_4

LNCH AZMTH LNCH TIME

61 .07 I0 29 9

118.93 17 3 5

61.07 10 29 9
118.93 17 3 5

61.O7 10 29 9

118.93 17 3 5

01STANCE 54_.367

LOL 319.84 VL 26.491 GAL 4.47 AZL 9'Z.41 PICA _53.70 SHA 126.46 ECC .21270 INC 2.4085 VJ 29.396

LOP 213.53 VP 37.494 GXP 9.04 AZP 89.3_ TAL 162.98 TAP 56.68 RCA 99.56 APO 153.36 V? 35.054

GP 18.88 ZAL 53.56 ?AP 153.65 ET5 40.36 ZAE 114.31 ETE 167.86 ZAC 118.52 ETC 257.35 CLP-161.27

OLA -39.60 RAL ?67.57 RAO 6567.6 I/EL 11.716 PTH 2.06 VHP 6.313 0PA 1.04 RAP ?35.90 ECC 1.2612
L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZNTH ZNJ TIME PO CST TIM INJ 2 LAT |NJ ? LONG

1454.48 ?8.63 11.45 136.26 118.62 10 53 24 854.5 32.21 3.56

5510.80 28.65 ?55.75 136.27 118.60 18 34 56 4910.8 32.22 247.87

1454.48 ?8.63 11.45 136.26 118.62 10 53 24 854.5 32.?1 3.56

5510.80 28.65 255.75 136.27 118.60 18 34 56 4910.8 32.22 247.87

1454.48 28.63 11.45 136.26 118.62 |0 53 24 854.5 32.?1 3.56

5510.80 28.65 155.75 136.27 118.60 18 34 56 4910.8 37.22 ?47.87

MIO-COURSE [YJECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5909.9 5GR 805.0 503 345.1 ST 1922.4 5R 513.8 SS 642.9

RRT -.B672 RRF -.8586 RTF .9755 CRT -.9039 CRS .7063 CST -.9408

5/-,6 5964.5 R23 .0177 R13 -.9756 LSA 2068.? MSA _O8.7 SSA 15.9

SGI 5951.2 5G2 398.1 THA 173.73 ELI 1978.4 EL? 713.6 ALF 166.25

OIFFERENTIAL CORRECTIONS

TOE -.9181 TRA ?.4_5 TC3-4.2760 BAU .9086

ROE .3328 RRA -.3336 RC3 .2214 FAU .03648

FOE -.3283 FRA 1.9266 FC3-2.0990 BSP 19057

BOE .9766 6RA ?.5108 BC3 4.2817 FSP -1201

LAUNCH OATE AUG 13 1970 FLIGHT TIN([ 194.00 ARRIVAL 0ATE FEB 23 1971

HELIOCENTRIC CONIC

RL 151.57 LAL .00

RP 108.15 LAP ?,17

RE 138.166 GL -14.46

PLAN[TC_ENTRIC CC_NIC

C3 16.842 VHL 4,104

LNCH ATMTH LNCH TIME

63.68 I0 50 15

116.32 16 58 56

63.68 I0 50 15

116.32 16 fib 56

63.68 I0 50 15

116.32 16 58 56
OIFFERENTIAL CORRECTIONS

TOE -.7910 TRA ?.7269 TC3-4.0791BAU .9193

RDE .3284 RRA -.3399 RE3 .1860 FAU .03534

FOE -.2207 FRA 1.9627 FC3-1.8167 BSP 19245
80E .8564 6RA ?.7480 BC3 4.0835 FSP -1141

,S#4A 176.77 ECC .71693 INC ?.?768 Vl ?9.396

TAP 5B.73 RCA 98.88 APO 153.66 V? 35.041

ETE 168.61 /AC 117.87 ETC ?57.75 CLP-I6?.60

01STANCE 548.155

LOL 319.84 VL 26.461 GAL 4.87 AZL 98.23 HCA 256.90

LOP 216.73 VP 37.460 GAP 9.46 AlP 89.49 TAL 161.83

GP 17.94 7AL 51.59 lAP 155.11 ETS 41.17 ZAE I24.05

CLA -37.90 RAL 269.69 RAO 6567.7 VEL 11.757 PTH ?.08 VHP 6.522 0PA -.38 RAP ?37.34 ECC 1.2772

L-Z TIME INJ LAT INJ LONG ]NJ RT A_ INJ A214TH INJ TIM([ PO CST TIM INJ ? LAT INJ 2 LONG

1431.78 27.08 8.62 138.62 117.60 11 14 6 831.8 30.54 .80

5560.58 27.09 258.95 1_8.63 117.58 18 31 37 4960.6 30.55 251.13

1431.78 27.08 8.62 158.62 117.60 11 14 6 831.8 30.54 .80

5560.58 27.09 258.95 138.63 117.58 18 31 37 4960.6 50.55 251.13

1431.78 27.08 8.62 138.62 117.60 ll 14 6 831.8 30.54 .80

5560.58 27.09 258.95 138.63 117.58 18 31 37 4960.6 30.55 251.13

NI0-CCURSIE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 5975.4 SGR 771.8 SG3 3_7.6 ST 1823.3 SR 492.7 SS 612.7
RRT -.8_O9 RRF -.8403 RTF .9748 CRT -.8548 CRS .6150 CST -.9345

SGB 60ZaJ.t f_3 .0138 RI3 -.9749 LSA 1957.0 MSA 335,6 5SA 15.8

5¢.,1 6011.6 .T_,2 402.9 THA 173.70 ELI 1872.2 EL? 249.0 ALF 166.76

LAUNCH OATE AUG 13 1970 FLIGHT TINE 196.00 ARRIVAL OATE FEB 25 1971

HELI(XKNTRIC CONIC

RL 151.57 LAL .00

RP 108.19 LAP ?.02

RC 140.364 GL -12.83

PLAMET(XENTR|C CONIC

C3 17.975 VHL 4.240

LNCH A2'MTH LNCH TIME

66.33 11 12 3

113.67 16 53 8

66.33 I1 12 3

113.67 16 53 8

66.33 11 J2 3

113.67 16 53 8

DISTANCE 553.g04

LOL 319.84 VL 26.431 GAL 5.30 AZI.. 9"Z.05 HCA Z_.|0

LOP _19.94 VP 37.426 GAP 9.B9 A2'P 89.65 TAL 160.66

GP 17.O9 ZAL 49.69 ?AP 156.67 ETS 42.13 ZAE 123.80

OLA -_.26 RAL 271.70 RAO 6567.7 VEL 11.805 PTH 2.09

L-! TIN? INJ LAT |NJ L_ INJ RT ASC |NJ AZMTH
1406.30 ?5.54 5.67 141.04 116.67

5616.20 25.55 _62._8 141.O4 116.66

1406.30 2fl.54 5.67 141.O4 !16.67

5616.20 25.53 262._ 141.O4 116.66

1406.30 25.54 5.67 141.O4 116.67

5616.20 23.55 262._ 141.O4 116.66

SNA 126.08 ECC .22148 INC 2.0499 Vl ?9.396

TAP 60,77 RCA 98.15 APO 154.00 V2 35.0?8

ET£ 169.27 ZAC 117.31ETC 258.17 CLP-163.88

VHP 6.744 0PA -1.70 RAP ?38.86 ECC 1.2958

INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG
11 35 29 806.3 28.90 357.9?

18 26 45 5016.2 28.91 254.83

11 35 29 806.3 28.90 357.9?

18 26 45 5016.2 28.91 254.83

11 35 29 806.3 28.90 357.9?

18 26 45 5016.2 28.91 254.83

ORBIT 0ETERNINATION ACCURACY

ST 1747.6 5R 475.? 85 593.3

CRT -.79_8 CR$ .5190 CST -.93?0

LSA 1871.3 MSA 360.3 SSA 15.5

ELI 1788.8 EL? 283.0 ALF 167.52

DIFFERENTIAL CORRECTIONS

TOE -.6643 TRA 2.9752 7C3-3o8641BAU .9"294

ROE .3770 RR_ -.3470 RC3 .1601F-414J .03237

FOE -.1272 FRA 1.9943 FC3-1.5591BSP |944_

BOE .7406 6RA 2.9954 BC3 3.8674 FSP -1084

NI0-C£UR_ ELOCUTION ACCURACY

SGT 6034.0 S_ 743.0 SG3 310.9

RRT -oB347 RRF -o8226 RTF .974?

_079.5 R_3 .0105 R13 -.9743

SGI 6065.9 SGZ 407.I THA 174.11

IOOA



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH _ATE AUG 13 1970 FLIGHT TIN? 198.00 ARRIVAL DATE FEB ?7 1971

HELIO(ENTRIC CONIC D|STANCE 559.6|0

RL I5| .57 LAL .DO L@,. 319.84 VL 26.400 GAL 5.75 AZL 91.88 PICA 263.30 SMA I25.88 ECC .?7637 INC J .8765 V! 29.396

RP 108.'23 LAP I .86 LOP ??3.|4 VP 37.392 GAP I0.34 AZP 89.78 TAL |59.49 TAP 62.79 RCA 97.39 APO 154.38 V2 35.014

RC 142.552 GL -|1.30 GP 16.3Z ZAL 47.86 ZAP 158.06 ETS 43.24 ZAE I23.55 ETE 169.84 ZAC 116.87 ETC 258.58 CLP-165,13
PLANE TOEENTRI C CONIC

C3 |9.787 VHL 4.39? CLA -34.70 RAL 273.60 RAO 6367.8 VI[L II.Sfd3 PTH 2.10 VHP 6.979 DPA -2.95 RAP 74D.46 ECC I .3174

LNCH A5'HTH LNCH T_NE L-I T114[ INJ LAT INJ LONG |NJ RT AS_ INJ A_ITH INJ TIM| PO CST TIM ZNJ ? LATINJ ? LONG

69.05 1! 34 53 1377.06 24.03 2.53 143.50 JI5.82 I| 57 50 777.I ?7.30 354.84

110.95 16 45 27 5678.5| ?4.04 266.71 143.50 |1_.81 IB 20 5 5078.5 27.31 259.0?

69.05 11 34 53 1377.06 24.03 2.53 |43.50 ||5.82 J| 57 50 777.! ?7.30 354.84

]I0.95 I6 45 27 5678.5! 24.04 266.7| 143.50 1|5.8l f8 20 5 5078.5 27.31 ?59.0?
69.05 II 34 53 J377.06 24.03 2.53 143.50 ||5.82 It 57 50 777.I 27.30 354.84

110.95 16 45 ?7 5678.51 24.04 266.71 143.50 ||5.8| 18 20 5 5078.5 21.31 759.0Z

0IFFERI[NTIAL CORRECTIONS NZD-COURS[ EXECUT|ON ACCURACY

TOE -.5378 TRA 3.7352 TC3-3.6349 BAU .9379 SGT 6086.2 ,T,GR 717.8 SG3 295.|

ROE .3?82 RRA -.355I RC3 .1367 FAU .02956 RRT -.8|87 RRr -.80§2 RTF .9738

FOE -.0456 FRA 2.0230 FC3-| .3270 B,_° |9838 _ 6|28.4 R23 3076 RJ3 o.9738

BOE .63OO 8RA 3.?546 BC3 3.6375 FSP -|032 SG| 6|14.7 .S6Z 4|0.3 THA 174.46

LAUNCH OAT? AUG |3 I970 FL|_T T|NE Z!30.00

HELIOCENTR|C CONIC 0|STANCE 565,261_

RL 151 .57 LAL .OO LOL 319.84 VL 26.369 GAL 6.23 AZL 91.71 _ 266.50

RP 108.77 LAP 1.70 LOP ?26.34 VP 37.358 GAP |0.80 AZP 89.90 TAL Jfi8.3|

RC 144.730 GL -9.85 GP J5.62 ZAL 46.J0 ZAP 159.36 ETS 44.54 ZAl[ |Z3._0
PL4NE TCX_ENTRI C CONIC

C3 L_3.797 VHL 4.560 DLA -33.2| RAL 275.39 RA0 6567.8 VEL |1.924 PTH 2.I2
LNO.I AZNTH LNCH T|I_ L-| T|ME IN| LAT |NJ LCNG ;NJ RT ASC |NJ AZNTH

71.88 1| 59 14 1342.46 LP'Z.55 359.07 |46.00 ||5.05

108.12 |6 35 24 5749.00 L_'Z.56 27|.44 146.00 J15.04

71.88 II 59 14 1342.46 LP'Z.55 359.07 146.00 115.05

108.17 16 35 24 5749.00 22.56 271.44 |46.00 115.04

liD.DO |fi 45 I4 614.99 17.11 302.44 |42.98 |20.05

110.00 |7 48 34 5524.46 28.23 256.64 148.61 |10.13
DIFFERENTIAL CORRECTIONS

TOE -.4102 TRA 3.5077 T(.3-3.396| BAU .9448

ROE .3313 RRA -.3642 RC3 .1169 FAU .07688

FOE .0262 FRA 2.0_O| FC3-| .|190 B._P 19828

BDE .5273 BRA 3.5265 BC3 3.39B| F8P -962

CRBZT DETERNINATION ACCURACY

ST 1695.2 SR 460.4 SS 582.?

CRT -.7190 CRS .4238 CST -.9338

LSA J810.7 MSA 381.4 5SA 15.3

EL1 J728.3 EL2 313.8 ALF 168.57

ARRIVAL DATE MAR I 197I

,T#4A 125.69 ECC .23J63 INC |.7056 vI ?9.396
TAP 64.8J RCA 96.58 APO 154.80 V? 35.00J

ETE 170.35 ZAC I16.39 ETC 859.0| CLP-166.34

VHP 7.229 OPA -4.|! RAP 242.14 ECC 1.3473

/NJ TINE PO CST TIN INJ 2 LAT INJ ? LC_G

12 2| 37 742.5 25.73 351 .44

|6 l! |3 5149.0 25.74 763.6I

12 2I 37 742.5 _5.73 3fll .44

|8 |1 13 5|49.0 25.74 263.81

15 55 29 15.0 20.97 295.44

19 20 39 4924.5 30.7! 248.3?
NIO-CCX_SE EXECUTION ACCURACY CRBIT OETERNINATION ACCURAO'

._T 6132.2 SGR 695.4 .T_3 ?80.2 ST 1664.7 5R 447.4 SS 577.5

RRT -.8031 RRF -.7885 RTF .9734 CRT -.6365 CRS .3334 CST -.9390

,%B 6171.5 1_3 .0054 R|3 -.9734 LSA I773.8 MSA 397.8 SSA 15.0

5G| 6157.7 SG_. 412.6 THA 174.77 ELI 1689.9 EL2 339.9 ALF 169.88

LAUNCH _4TE 4UG 13 ;970

HELIC(ENTRIC CONIC

RL 151.57 LAL .[30

RP 108.31 LAP 1.54

RC 146.899 GL -8.49
PLANE TOCENTRIC CONIC

C3 22.328 VHL 4.746

LNCH ATMTH LN(H TIN|

74.9? I? 25 54

105.08 16 22 15

74.9? l? 25 54

105.08 16 22 15

I]0.00 15 17 20

]Io.oo 18 29 59

FLIGHT TII( 202.00 ARRIVAL CAT? NAR 3 1971

CISTANCE 570.875

LOL 319.84 VL 26.339 GAL 6.73 AZL 91.54 N(A 269.69 SHA 125.50 ECC ..23730 INC 1.5359 Vl ?9.396
LOP 229.54 VP 37.324 GAP 11.28 AZP 89.99 TAL 157.13 TAP 66.82 RCA 95.7? APO 155.27 V2 34.988

GP 14.99 ZAL 44.41 2AP 160.59 ETS 46.03 ZAE 123.07 ETE 170.80 ZAC 116.01 ETE 259.45 CLP-167.57

CLA -31.79 RAL 277.08 RAO 6567.9 VEL I1.996 PTH 2.14 VHP 7.493 0PA -5.21 RAP 243.87 ?CO 1.3708
L-I TIN| IN] LAT IN] LONG |NJ RT ASC INJ AZNTH IN] TIME PC) CST TIN IN] ? LAT IN] ? LONG

1299.92 21.11 355.10 148.54 114.34 12 47 34 699.9 24.21 347.53

5830.13 21.12 276.93 148.54 114.32 17 59 25 5230.1 ?4.?3 269.36

1299.92 21.11 355.10 148.54 |14.34 12 47 34 699.9 24.21 347.33

5830.13 21.12 276.93 148.54 114.52 17 59 25 5230.1 24.?3 269.36

743.9I 12.57 309.68 143.76 122.05 15 29 44 143.9 16.72 303.02

5434.14 30.18 ?50.34 152.31 |06.86 20 0 34 4834.1 37.19 741.70

OIFFERI[NTIAL CORRECTIONS MIO-COI_,T_ EXECUTION ACCURACY

TOE -.2815 TRA 3.7936 TC3-3.1519 6AU .9498 SGT 6172.0 S(,R 675.l SG3 266.2

ROE .3360 RRA o.374| RC3 .10OO FAU .02433 RRT -.7882 RRF -.7726 RTF .9731

FOE .0893 FRA 2.0758 FC3 -.93fl1 BSP 213001 S(_ 6208.8 R23 .0055 R13 -.9731

BOE .4383 BRA 3.8120 BC3 3.1535 FSP -935 ,T,GJ 6195.0 SG2 413.9 THA 175.05

LAUNCH OATE AUG 13 1970 FLIGHT TIN| 204.00

HELIC_ENTRIC CONIC OISTANCE 576.425

RL 151.97:'LAL .00 LOL 319.84 VL 26.308 GAL 7.27 AZL 91.31 PiCA 272.89 _A

RP 108.35 LAP 1.36 LCP 232.73 VP 37.L_O GAP 11.79 A2'P 90.07 TAL |55.94 TAP

RC 149.057 GL -7.22 GP 14.41 ZAL 42.80 ZAP |61.74 ETS 47.75 ZAE 122.83 ETE
PLANETOCENTRIC CONIC

C3 24.509 VHL 4.9510LA -30.44 RAL 27_.(_ RAO 65_.O V_L 12.078 PTH _.|6
LNCH AZNTH LN(H TIN| L-I TiN| IN| LAT IN| L._NG IN| RT ASC |NJ AZMTH

78.54 12 56 38 1243.70 !9.71 350.20 151.11 I|3.6P

IOI.66 J6 4 17 639.48 19.72 305.69 151.11 113.67

78.34 12 56 38 1243.70 19.71 350.20 15|.11 113.68

IOI.66 16 4 17 639.48 19.72 305.69 J5|.11 113.67

lI0.00 14 59 58 841.94 8.96 314.99 145.13 123.I2
JlO.00 19 0 7 5377.28 31.24

DIFFERENTIAL CO;_IECTION$

TOE -.|5|7 TRA 4.0934 TC3-2.g076 B_4J .953|

ROE .3420 RRA -.3848 RC3 .0857 FAU .0219_

FOE ;1447 FRA 2.|004 FC3 -.7746 BSP 2018_

602 .3742 BRA 4.1115 BE3 2.9089 FSP -891

ORBIT DETERRINATICN ACCURACY

ST 1654.0 5R 435.8 SS 577.1

CRT -.5489 ERS .2505 EST -.9463

LSA I758.? HSA 408.8 5SA 1.4.7
EL1 J672.I EL? 360.3 ALF 17].37

ARRIVAL bATE MAR 5 1971

125.50 ECC .24342 IN( 1.3664 V] 29.396

68.83 RCA 94.80 AP0,155.80 V? 34.975
171.20 7AC 115.68 ETC 259.89 CLP-168.68

VHP 7.775 DPA -6.23 RAP 245.66 ECC 1.4034

IN| TIN| PO CST TIN INJ ? LAT IN| ? LONG

13 17 22 643.7 2?.74 342.68

16 14 56 39.5 2?.75 298.17

15 17 22 643.7 22.74 342.68

16 14 56 39.5 22.75 298.17

15 14 0 241.9 13.28 308.53
246.24 155.54 104.6_ 20 29 45 4777.3 32.93 237.43

MID-O3JRS_ EXECUTION ACCURAC_ ORBIT _TERNINATION ACCURACY

SGT 6205.8 SGR 656.2 SG3 252.9 ST 1660.0 SR 425.1 SS 579.4

RRT o.7739 R_r -.7576 RTF .9729 CRT -.4608 CRS .|768 CST -.9546

S_ 6240.4 R_3 .0020 RJ5 -.9730 LSA 1760.7 NSA 4|4.4 SSA 14.4

SGI 6226,6 SG2 414.2 THA 175.30 ELI 1672.1 EL2 374.fl ALF ]7_.91

|005



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH 0ATr AUG 13 1970 FLIGHT TIN[ 206.D0 ARRIVAL DATE HAR 7 1971

HELIOCENTRIC CON|C 01STANCE 58|.907

RL 151.57 LAL .00 LOL 319.64 VL 26.277 GAL 7.65 AZL 91.20 PICA 276.08 5HA 125.11 ECC .25003 INC 1.1961 VJ 19.396

RP 108.39 LAP 1.19 LOP 235.92 VP 37.256 GAP 12,31 4ZP 90.13 TAL 154.76 TAP 70.83 RCA 93.83 APO 156.39 V2 34.962

RC 151 .205 GL -6.03 GP 13.89 ZAL 41.27 ZAP 162.83 ETS 49.74 ZAE 122.60 ETE 171.5fi ZAC 115.38 ETC 260.35 CLP-J69.81

PLANE TO(ENTRX C CONIC
C3 26.773 VHL 5.174 DLA -29.16 RAL 280.19 RA0 6568.1 V[L 12.172 PTH 2.18 VHP 8.074 OPA -7.18 RAP 247.51 ECC 1.4406

LNCH A5'HTH LNCH TIHE L-| TIN[ INJ LAT INJ LONG INJ RT A_ INJ AZMTH INJ TIME PO CST T|H INJ 2 LAT INJ 2 LONG

81.75 13 36 31 1157.32- 18.34 343.17 153.71 113.07 13 55 48 557.3 21.31 335.69

97.25 15 36 28 769.51 18.36 314.73 153.71 113.05 15 49 17 169.5 21.32 307.24

1(_O.00 15 Z 8 879.71 13.57 3213.55 151.40 116.89 15 16 47 :379.7 17.07 313.51

1(30.00 16 f13 32 5810.39 25.26 276.38 155.75 109.3:3 18 30 22 5210.4 25.69 268.42

110.00 14 47 21 926.:34 5.81 319.47 146.80 1:33.74 15 2 47 326.2 10.:31 313.13

110.00 19:34 48 5336.63 31.90 :343.26 156.57 103.00 :30 53 44 4736.6 33.36 234.33

OIFFERENTIAL CORRECTIONS NIO-COOR.SE [XECUTICN ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.0207 TRA 4,4064 TC3-:3._55 8AU .9544 _T 6:333.3 SGR 638.4 .SG3 240.3 ST 1679.1 SR 415.0 S$ 565.4

ROE .3492 RRA -.3961 RC3 .O734 FAU .01965 RRT -.7604 RRF -.74_ RTF .97:39 CRT -.3756 CR5 .1127 CST -.9628

FD£ .193:3 FRA 2.1:346 FC3 -.6353 BS ° 20373 SG6 6263.9 RZ3 .0008 R13 -.9729 LSA 1777.5 HSA 415.0 SSA 14.1

BOE .3498 8RA 4.4261 8C3 2.8666 FSP -851 SGJ 6252.3 SG2 413.3 THA 173.53 ELI 1686.7 EL:3 36:3.9 ALF J74.4J

LAUNCH DATE AUG 13 1970

HELIOCENTRIC CONIC

RL 151 .57 LAL .00

RP 108.43 LAP 1.01

RC 153.343 GL -4.91

PLANETOCENTR|C CONIC

C3:39.359 VHL 5.418
LNCH AZlqTH LNCH TII4E

90.00 14 I 40

90.00 15:32 40

100.00 14 33 2

100.00 17 33 59

110.00 14 37 34

110.00 19 45 57

DIFFERENTIAL CORRECTIONS

ro_ .1115 TRA 4.7390 TC3-2.4290 8AU .9537

ROE .3573 RRA -.4079 RC3 .0628 FAU .01750
FOE .:3338 FRA £.1490 FC3 -.516:3 BSP 20581

8OE .3743 8RA 4.7565 8C3:3.4:398 FSP -813

FLIGHT TINE 208.00 ARRIVAL DATE MAR 9 1971

DISTANCE 587.318

LCL 319.84 VL :36.246 GAL B.46 ATL 91.02 _ 279.:36 5HA 1:34.9:3 ECC .25719 IN(: 1.0239 VJ 29.396

LOP 239.11 VP 37.2:33 GAP 12.87 AZP 90.16 TAL 153.58 TAP 72,83 RCA 92.79 APO 157.05 V2 34.949

GP 13.41 ZAL 39.81 ZAP 163.86 [TS 52.01 ZAE 12Z.37 ETE 171.87 ZAC 115.11 ETC 260.62 CLP-170.93

OLA -:37.94 RAL 261.6:3 RAO 6568.:3 VI[L 1:3.277 PTH :3.21 VHP- 8.394 OPA -6.07 RAP 249.39 ECC 1.4832
L-! TIME INJ I.AT XNJ LONG ;NJ RT AS_ INJ AZMTH INJ TIME PO CST TIM INJ :3 LAT INJ 2 LONG

1116.01 13.61 338.09 154.77 115.07 14 20 18 518.0 16.86 330.94

834.80 20.52 321.88 157.77 109.95 15 36 55 254.8 23.06 514.12

1016.60 9.:33 3:38.40 152.51 118.56 14 49 58 416.6 1:3.97 321.61

5719.49 :35.18 270._0 159.44 106.67 19 9 19 5119.5 27.:3:3 26:3.10

100:3.35 :3.9:3 323.46 148,66 124.07 14 54 16 40:3.3 7.37 317.20

5306.50 3:3.34 241.02 161.50 101.74 21 14 23 4706.5 33.62 :332.02

NIO-CCURS4[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURAO'

SGT 6254.5 SGR 6:31.1 SG3 2:38.5 ST 1707.6 SR 405.2 SS 588.3

RRT -.7476 _ -.7306 RTF .9731 CRT -.2961 CR5 .0574 CST -.9702

SC_ 6285.2 R_3 -.ODOI R13 -.9731 LSA 1804.6 MSA 411 .7 5SA 13.8

5(11 6:371.8 S(12 411.4 THA 175.74 ELI 1712.0 EL:3 386.0 ALF 175.77

LAUNCH 04TE 4UG 13 1970 FLIGHT TIME 210.00 ARRIVAL OATE MAR 11 1971

HELIOCENTRIC CONIC OlSTANCE 592.645

RL 151.57 LAL .00 LOL 319.84 VL :36.:315 GAL 9.11 AZL 90.85 PICA 282.45 SMA 124.73 ECC .26496 INC .8487

RP 108.47 LAP .83 LOP 242.:39 VP 37.189 GAP 13.45 AZP 90.18 TAL 152.41 TAP 74.86 RCA 91.66 APO 157.78

RC 155.470 GL -3.67 GP IZ.97 ZAL 38.43 ZAP 164.81 ETS 54.61 ZAE 122.14 ETE 172.16 ZAC 114.87 ETC :361.50

PL4NETOCENTRZ¢ CONIC

C3 32.316 VHL 5.685 CLA -26.79 RAL 262.96 RA0 6568.3 VEL 12.397 PTH 2.:34 VHP 8.756 0PA -8.90 RAP 251 .52

Vl 29.596

v2 54.937

CLP-172.04

ECC 1.5518

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIN[ PO CST TIM INJ :3 LAT INJ :3 LONG

90.00 13 26 2 1:377.13 8.84 347.55 155.76 117.01 13 47 19 677.1 12.59 540.47

90.00 16 9 0 743.87 22.95 314.63 161,67 107.09 16:31 24 143.9 25.05 506.61

I(30.00 14 14 58 1119.07 5.85 334.12 154.14 119.37 14 35 37 519.1 9.72 327.47

100.00 18 2 a5 5665.21 26.19 266.59 162.70 104.96 19 37 10 5065.:3 27.98 256.25

1|0.00 14 29 41 1072.90 .2:3 327.14 150.66 1:34.18 14 47 35 47:3.9 4.71 320.93

110.00 20 4 3:3 5284.14 32.63 :339.34 164.39 100.79 :31 3:3 36 4684.1 33.78 230.29

0IFFERENTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACY ORBTT-OETERHINATION ACCURAC_

TOE .2464 TRA 5.0874 TC5-2.1989 BAU .9503 SGT 6:369.3 SGR 604.1 SG3:317.3 ST 1742.7 SR 395.5 55 593.6

ROE .3661 RRA -.4202 RC3 .0534 FAU .01546 RRT -.7354 RRF -o7184 RTF .9734 CRT -.:3:331 CRS .0096 CST -.9766

FOE .:3759 FRA 2.1759 FC3 -.414:3 8SP 20787 _ 6298.6 R_3 -.0007 RI3 -.9734 LSA 1858.8 NSA 405.3 SSA 13.5

• 4415 8RA 5.1047 8C3 :3.1995 FSP -778 SGI 6283.3 SG2 408.3 THA 175.9380E

LAUNCH OATE AUG 13 1970 FLIGHT TIME 212.00

HELICCENTRIC CONIC DISTANCE 597.877
RL 151.37 LAL .00 LCL 319.84 VL 26.184 GAL 9.81 AZL 90.67 PICA 285.63 SMA 124.54 ECC

RP 108.51 LAP .64 LCP :343.48 VP 37.156 GAP 14.08 AZP 90.18 TAL 151.26 TAP 76.90 RCA

RC 157.587 GL -£.89 GP 1:3.38 ZAL 37.13 ZAP 165.70 ET$ 57.59 ZAE 121.90 ETE 17:3.41 ZAC

PLANE TOCEHTRIC CONIC

C5 35.701 VHL 5.975 OLA -:35.70 RAL 284.:32 RAO 6568.4 VI[L 12.533 PTH 2.27 VHP 9.10:3 OPA

LNCH A5'MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIRE
90.00 13 6 2 1386.44 5.41 353.55 137.40 117.84 13 29 8

90.00 16 39 3 684.8:3 24.05 310.67 165.00 105.41 16 50:38

1(30.00 14 1 4:3 1206.67 2._0 338.96 156.02 119.76 14 21 49

100.00 18:36 4 5627.86 26.8:3 263.99 165.79 103.73 19 59 5:3
110.00 14 23 9 1139.36 -2.32 330.61 152.77 124.11 14 42 9

110.00 20:31 6 5:367.95 32.83 236.12 167.26 100.09 21 48 54

DIFFERENTIAL CORRECTIONS NIO-CCUR_ EXECUTION ACCURACY

TOE .5845 TRA 5.4561 TC3-1.9763 8AU .9435 S_T 6279.4 _ _7.1SG3 208.7

ROE .3755 _A -.43:38 RE3 .0451 FAU .Ol3Sb RRT -.7239 RRF -.7071 RTF .9738
FOE .3081FRA :3.2005 FC5 -.3274 8SP 2099:3 _ 6306.7 R23 -.001:3 RI3 -.9738

BOE .5575 BRA 5.473:3 8C3 1.9769 FSP -746 SGI 6:393.8 SG:3 404.1 THA 176.11

ELI 1745.0 EL£ 385.0

ARRIVAL 0ATE

ALF 176.95

MAR 13 1971

.27339 INC .6693 Vl 29.596

90.49 APO 158.59 V£ 34.925

114.65 ETC 261.76 CLP-173.14

-9.67 RAP 253.27 ECC 1,5875

PO CST TIN INJ 2 LAT INJ 2 LONG

786.4 9.09 546.80
84.8 :35.94 302.51

606.7 6.85 332.59

50:37.9 £6.44 255.56

339.4 :3.18 524.41

4667.9 33.86 229.04

ORBIT 0ETERNINATION ACCURACY

ST 1782.0 SR 385.7 55 599.5

CRT -.1573 ERS -.0316 CST -.981_

LSA 1877.8 MSA 396.6 5SA 15,1

ELI f785.0 EL2 580.6 ALF 177.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197OP

LAUNCH DATE AUG 13 1970 FLIGHT TIME 214.00

HELIOCENTRIC CONIC DISTANCE 603.0OI

RL I51 ,57 LAL .GO LOL 319.84 VL 26,154 GAL 10.56 AZL 90,48 HCA 288.81 5NA

RP IO8.54 LAP .46 LOP 248.66 VP 37.123 GAP 14.74 AZP 90.16 TAL 150.13 TAP

RC 159.69Z GL -1.98 GP 12.21 ZAL 35.92 ZAP 166.51 ETS 60.99 ZAE 1ZI.66 ETE

PLANE TOCENTRI C CONIC

C3 39.582 VHL 6.291 DLA -24.68 RAL 285.40 RA0 6568.5 VEL 12.687 PTH 2.30 VMP
LNCH AZNTM

90.130

90.00

100.00

10(3.00

110.00

1JO .00

DIFFERENTIAL

TOE .5271 TRA 5.8473

ROE .3852 RRA -.4455

FOE .3397 FRA 2.2_36

602 .6529 eRA 5.8643

hAUNCH DATE AUG 13 1970

H_LIOCENTRIC CONIC

RL 151.57 LAL .(_0

RP 108.58 LAP .27

RC 161.784 6L -1.13

PLANE TOCIrNTRIC CONIC

C3 44.045 VHL 6.637
LNCH A2'NTH LNCJ4 TIME

90.00 12 40 27

gO.O0 17 L_Z 53

I00.00 13 42 44

100.00 19 3 17

110.00 14 12 57

110.00 _ 49 32

DIFFERENTIAL CORRECTIONS

TOE ._'57 TRA 6.2643

ROE .3953 RRA -.4582

FOE .3694 FRA 2.2619

BOE .7828 BRA 6.281!

LNCH TIME L-I TIME IN| I_T IN| LONG IN| RT ASC IN| AZNTM

IZ 51 40 1477.87 2.48 358.67 159.30 118.22

17 2 51 645.55 24.74 308.00 IC_.I3 104.24

13 51 16 1285.43 .2'4 343.28 158.06 119.89

18 45 56 56OI.27 27.23 262.12 168.79 102.83
14 17 40 1202.64 -4.73 333.92 154.97 123.89

20 36 1 5256.82 32.96 237._ 170.J1 99.61
COtgIECT ION5

TC3-J.7618 BAU .9325

RE3 .0375 FAU .01159

FC3 -.E536 BS O 21171

8C3 I .762_'Z FSP -714

ARRIVAL DATE MAR 15 1971

124.36 ECC .28258 INC .4842 VJ 29.396

78.95 RCA 89.21APO 159.50 V2 34.913

172.65 ZAC 114.45 E_C 262.28 CLP-174.23

9.496 OPA -10.38 RAP 255.25 ECC 1.6514

IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

13 16 18 $77.9 6.24 552.00

17 13 37 45.6 26.45 299.75

14 12 42 685.4 4.21 336.75

20 19 17 5001.3 28.73 253.64

14 57 43 602.6 -.24 327.7I

22 3 38 4656.8 33.94 228.17

LOL 3|9.84 VL 26.124 GAL-

LGP 251.83 VP 37.091 GAP 15.45 AZP
GP 11.88 ZAL 34.78 ZAP 167.25 ETS

NIO-COURE4[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 6E84.1 SGR §_J.8 563 196.8 ST 1823.7 SR 575.5 SS 605.8

RRT -.7129 _ -.6965 RTF .9744 CRT -.098I CRS -.0676 CST -.9860

568 6309.9 R23 -.0014 RJ3 -.9744 LSA 1919.5 MSA 386.1 SSA 12.8

SGI 6297.R SG2 396.7 THA 176.29 ELI I824.I EL2 _7).6 ALF 178.79

FLIGHT TIN[ 216-,00 ARRIVAL DATE MAR 17 I971

DISTANCE 607.997

11.37 AZL g0,29 HCA 281.99 514A 124.17 ECC .29262 INC .2921 VI 29.396

gO.ll TAL 149.03 TAP 81.02 RCA 87.84 APO 160.51 v2 34.901

64.85 Z_E 121.41 ETE I72.86 ZAC 114.26 ETC 262.78 CLP-175.32

OLA -23.71 RAL 286.51 RAO 6568.7 VEL 12.861 PTH 2.54 VHP 9.922 OPA -11.03 RAP 257.25 ECC I .7249
L-I TIME IN| I.AT IN| _ IN| RT A.T_ IN| AZNTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

1559.1T -.14 $.21 161.31 118.32 13 6 26 959.2 3.64 356.57

618.13 25.18 306.11 17|.15 103.40 17 33 IJ 18.J 26.78 297.81

1358.12 -2.23 347.27 160.21 119.82 14 5 22 758.1 1.76 340.75

5582.46 27.51 260.79 17|.74 102.18 ZO 36 19 4982.5 28.91 252.27

1263.32 -7.02 357.12 157.24 123.54 14 34 I 663.3 -2.56 330.87

5250.02 33.04 236.76 172.95 99.31 22 17 2 4650.0 33.97 227.65

NID-G:XMSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TC3-1.5555 8AU _9161 SGT C_84.4 SGR 552.1 5G3 187.6 ST 1866.6 SR 365.0 55 612.9

RC3 .0305 FAU .00972 RRT -.7023 RRF -.6865 RTF .9752 CRT -.0450 CR$ -.0992 CST -.9894

FE3 -.1910 B._° 21313 SGB 6308.6 R23 -.0015 R13 -.9752 LSA 1962.9 HSA 374.4 554 12.5

8C3 1.5358 F,$P -682 $G1 6296.4 SG2 392.2 THA 176.46 ELl 1866.7 EL2 364.7 ALF 179.48

LAUN(M OATE AUG 13 1970 FLIGHT TINt 218.00 ARRIVAL DATE NAR 19 1971

HELIOCENTRIE CONIC

RL 151.57 LAL .00

RP |08.61 LAP .08

RE 163.865 GL -.33

PLANE TOCENTRIC CONIC

C3 49.192 VHL 7.014

LNOq AZNTM LNCM TIME

90.OO 12 31 17

90.00 17 40 I4

100.00 13_5 32

100.00 19 18 39

110.00 14 8 52

IIO.O0 21 I 49

DISTANCE 61Z.846

LCL 319.84 VL 26.094 GAL 12.24 AZL 90.09 HCA 295.17 SNA 123.99 ECC .30360 INC .O904 vl 29.396

LCP 255.O1 VP 57.060 6AP 16.22 AZP 90.04 TAL 147.96 TAP 83.|2 RCA 86.35 APO |61.63 V2 34.890

GP 11_57 ZAL 33.72 ZAF 167.90 ETS 69.23 ZAE 121.14 ETE 173.06 ZAC I14.07 ETC 263.28 CLP-176.42

OLA -22.80 RAL 287.53 RAD 6508.8 VEL 13.060 PTH 2.38 VMP 10.383 DPA -11.62 RAP 259.27 ECC 1.8096

L-I TIME IN| LAT IN| LONG IN| RT AS(: IN| A214TH IN| TIME PO (ST TIN IN| 2 LAT IN| 2 LONG

1633.70 °2.55 7.36 163.54 118.21 12 58 30 1033.7 1.25 .74

58_7.08 25.48 282.70 174.10 102.80 19 18 21 5287.1 26.99 274.36

1426.28 -4.53 351.02 162.44 119.58 13 59 19 826.3 -.56 344.49

5569.73 27.69 259.89 174.63 101.74 20 51 29 4969.7 29.03 251,34

1321.80 -9.21 340.24 159.38 123.07 14 30 54 721.8 -4.79 333.94

5246.98 33.07 236.33 175.79 99.18 22 29 16 4647.0 33.99 227.41

OTFFERENTIAL CORR1ECTIONS

TDE .8321 TRA 6.7112 TE3-1.3577 8AU .8930

ROE .4055 RRA -.4707 RE3 .0241 FAU .00785

FOE .3980 FRA 2.2984 FC3 -.1_1 05P 21384

BOE .9257 8RA 6.7277 8C3 1.3579 FSP -650

NI0-COURSE E_ECUTION ACCURACY ORBIT OETERNINATION FCCURAC_
_T 6281.6 SGR 533.7 ,%3 179.0 ST 1910.1 5R 354.1 $S 6Z1.0

_T -.6919 _ -.6769 RTF .9762 CRT .0027 CRS -.|275 CST -.9920
6304._ R_3 -.0015 R13 -.9762 LSA 2007.1NSA 361.7 $SA 12.1

$6| 6_92.5 SG2 3_4.7 THA 176.62 ELI 1910.| EL2 354.1 ALF .03

LAUNCH DATE AUG 13 1970 FLIGHT TIME L>ZO.DO ARRIVAL DATE MAR 21 1971

HELIOCENTRIC CONIC

RL 151.57 LAL .00

RP 108.65 IJ4P -.11

RC 165.932 6L .41

PLAN[TOCENTRIC CONIC

C3 55.151--VHt_ 7.426

LNO4 AZNTH LNCH TIME
90.00 12 23 34

90.00 J7 55 31

100.OO 13 29 22

1(30.OO 19 32 24

1_0.OO 14 5 1_

110._0 21 13 0

DISTANCE 617.520

LOt. 319.84 VL 26.064 GAL 13.18 A_.. 89._ NCA 2_.34 ,_A 125.81ECC .31565 INC. .1189 vI 29.396

LCP2_8.I8 VP 37._Z9 GAP |7.04 AZP 89.94 TAL 146.93 TAP 85.27 RCA 8_73 APO J62.89 V2 34.880
GP 11.29 ZAL 32.75 ZAP 168.45 ET$ 74.14 ZAE 120.85 ETE 173.24 ZAC 115.90 ETC 263.79 CLP-177.53

DLA -_1.94 RAL M.48 RN) 65_).0 VEL 13.286 PTH 2.43 VHP 10.885 OPA -12.17 RAP 261.28

L-I TIME IN| LAT |NJ _ |NJ RT _SC XNJ AZNTH |NJ T|ME F_ CST T|M |NJ 2 LAT
1703.19 -4.77 |1._ 165.79 117.94 12 51 57 1103.2 -1.00

5874.34 25.67 281.81 176.99 102.39 19 33 25 5274.3 27.12

14g0.82 --6.69 354._0 164.74 119.2'0 13 54 13 890.8 -2.7A

5561.93 27.80 2S9.34 177.49 101.47 21 5 6 4961.9 29.09

1378.32 -11.29 343._3 16|.9G |22.48 |4 28 I"3 778.3 -6.93

5_47.20 33.07 2_.55 178.61 99.19 22 40 27 4647.2 33.99
DIFFERENTIAL CORRI[CTI(_¢_

TOE .9973 TRA 7.1gO5 TC3-I.I_ _ .8_'Z

ROE .4159 RRA -.4827 RE3 .0181FAU .00597

FOE .4260 FRA 2.33945 FC3 -.0936 B_ o 21_82

8OE 1.0805 BRA 7.2067 8C3 1.1693 FSP -618

NI0-C._UI_oE E_EEUTION ACCURACY

,%T ¢_75.3 S¢,ie 514.7 SG3 I?(3.9

RRT -.6816 RM: -.6674 R'TF .9773

S_ 629_.4 R23 -.0014 RJ3 -.9773

•%1 628_.2 ._2 576.0 THA 176.79

ECC 1.9076

IN| 2 LONG

4.61

273.45

348.03

250.77

336.92

227.43

ORBIT OETERNIN_TION ACCURACY
ST 1953.0 .SR 342.8 SS 630.1

CRT .0459 CR$ -.I530 CST -.9940

LSA 2051.2 MSA 348.2 SSA JI.7

ELI 1953.1 EL2 342.4 ALF .48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE AUG 14 1970 FLIGHT TIN[ 70.00 ARRIVAL DATE OCT 23 1970

HEL|(XENTRIC CONIC

RL 131.54 LAL .00

RP 108.49 LAP "2.89

RC 47.541 6L -7.77

PLAN[ TOCENTR| C CONZC

C3 83.722 VHL 9.150

LN04 ATNTH LNCH TIME

83.30 11 9 2B

96.50 12 37 19

I00.00 12 23 11

100.00 14 26 16

110.00 J2 12 4

110.00 16 53 52

ClSTANCg 150.976

LOL 320.B0 VL 20,802 GAL 5.79 AZL 95.43 NCA 57.42 SNA

LOP 18.18 VP 33.561 GAP -30.59 AZP 91.85 TAL 174.46 TAP

GP -5.&3 2AL 74.75 ZAP 20.62 ETS 161.59 ZAE 162.46 ETE

100.63 ECC .51333 INC 3.4265 Vl 29.401

231.88 RCA 48.97 APO 152.29 V2 34.929

169.82 ZAC 91.78 ETC 256.93 CLP 19.82

0LA -28.99 RAI. 242.80 RA0 6569.6 VEL 14.320 PTH 2.60 VHP

L-! TiN[ INJ LAT |NJ LOiG INJ RT ASC INJ AZNTH INJ TIN[

1418.25 10.07 358.33 134.08 117.33 11 33 6

1069.41 10.09 332.76 134.09 117.33 13 15 7

1179.08 3.84 337.44 130.67 119.67 12 42 50

783.82 16.45 314.89 137.32 /].5.32 14 39 19

1214.08 -5.16 334.53 125.12 123.84 12 32 18

5609.62 L_.10 2_.35 141.95 112.90 18 27 22

oIIrFERENTIAL COI_IEC TIONS

TOE .2126 TRA-I.0_9 TC3 -.0843 B,_"J .0957

ROE -.7102 RRA -.0400 RC3 .0142 FAU .01574

FOE -.J'5_ FRA .3008 FC3 -.1628 8SP 20_7

BOE .7413 BRA 1.0897 8C3 .0855 FSP -86

LAUNCH DATE AUG 14 1970

NID-COURS[ EX[CUTION ACCURACY

`%T 805.8 `%R 446.4 S(13 41.1

RRT -.J137 RRF .1169 RTF -.6424

`%B 921.1 _3 -.0124 R13 .6438

,%1 808.0 ,%2 442.2 THA 174.85

FL|GHT TINE 72.00

DISTANCE 157.343

L_t. 320.BO Yr. 21.316 GAl, 5.52 AZL 93.19 _ 60.61 5NA

LOP 2J.37 VP 33.914 GAP -19.06 AZP 91.57 TAL 174.17 TAP

GP -6.06 2AI. 74.14 ZAP 19.18 ETS 159.50 ZAE 164.34 ETlr

H[L IOCENTRIC CCNIC

RL 151.34 LAL .00
RP 108.45 LAP -2.78

RC 46.171 Gt. -7.98
PLAN[ T(XirNTR/C CONIC

C3 74.449 VHL 8.f_'8

18.026 0PA -17.60 RAP 214.10 ECC 2.3779

PO CST TIN INJ 2 LAT INJ 2 LONG

818.3 13.66 331.44

469.4 13.67 325.87

579.1 7.76 350.85

183.8 19.72 307.62

614 .I -.68 328.30

r_009.6 28.97 234.34

ORBIT OETERNINATION ACCURACY

ST 269.1 SR 444.8 SS 225.3

CRT -.4778 CRS -.6512 CST .9744

LSA 504.0 NSA 258.4 SSA 14.0

£LI 469.0 El.2 224.2 ALF 111.19

LNCH A2'NTH LNCH TIN[ L-| TZNE INJ I.AT
82.52 11 4 14 1416.68 10.99

97.48 13 7 51 I017.06 11,00

I00.00 12 33 44 1126.53 5.60
100.00 14 21 2 792.45 16.49

110.00 12 17 _ 1177.24 -3.76

110.00 16 53 37 5592.54 26.55

DIFFERENTIAL C,ORR[CTION$
TOE .21091 TRA-I.0768 TC3 -.0818 _AU .08_'5

ROE -.6775 RRA -.0283 RC3 .O133 FAU .01622

FOE: -.1561 FRA .5177 Irc_ -.1_6 8SP 2193

BOg .7091 ORA 1.0771 BC3 .0829 F.SP -96

ARRIVAL. OAT[ OCT 25 1970

IO2.31 ECC :48851 IN(:

234.77 RCA 52.33 APO

I70.04 ZAC 91.84 ETC

3.1947 Vl 29.401

152.29 V2 34.942

257.09 CLP 18.23

OLA -29.21RAL 243.47 RN3 6369.4 VEL 13.993 PTH 2.55 VHP 17.203 0PA -18.40 RAP 215.37 gCC 2.2252

ZNJ _ INJ RT AS(: INJ A214TH INJ TIN[ PC) CST TIN INJ 2 LAT' INJ 2 LONG

358.69 133.13 117.24 H 27 50 816.7 14.55 351.77

3_.36 J33.J4 117.23 13 24 48 417.1 14.57 322.46

334.54 130.20 119.41 12 52 31 526.5 9.48 327.89

314.80 135._ 115.29 14 34 4 182.4 19.76 307.54

332.59 124.42 124.00 12 37 15 577.2 .73 326.38

261. _9 140.69 112.37 18 26 50 4992.5 29.34 253.15

NJ.O-COUR_E E_ECUT|OM ACCURACY C_BIT OETERt4INATI'ON ACCURACY

,%T 841o8 SGR 451.0 SG3 45.0 ST 282.3 SR 450.0 SS 234.1

RRT -.J165 _ .1_I05 RTF -.6625 CRT -.4794 CRS -.6473 CST .9760

SC_ 955.9 223 -.0142 R13 .6640 LSA 514.8 NSA 267.8 5SA 14.3

SGI 845.5 ,%2 446.0 THA 174.63 ELI 477.0 EL2 233.7 ALF 112.39

LAUNCH DATE AUG 14 1970 FLIGHT TIN[ 74.D0 ARRIVAL DATE O_T 27 1970

H[LIOCENTRIC CONIC DISTANCE 163.769

RL 151.54 LAL .00 LOL 320.80 VL 21 .793 GAL 5.23 AZL 92.98 NCA 63.79 SMA 103.96 ECC .46482 INC 2.9769 VJ 29.401

RP 108.42 LAP -2,67 LOP 24.56 VP 34.229 GAP -27.60 AZP .91.32 TAL 173.92 TAP 237.71 RCA 55.64 APO 152.28 V2 34.954

RC 44.918 GL -7.96 GP -6.31Z4L 73.62 ZAP 17.77 ITS 157.02 ZA£ 166.39 ETE 170.49 ZAC 91.87 [TC 257.26 CLP 16.64

PLAN[TOCENTRIC CONIC
C3 66.237 VHL 8.139 OLA -29.38 RAL 244.04 RA0 6569.3 VI[L 13.696 PTH 2.50 VHP 16.413 OPA -19.23 RAP 217.04 [CC 2.0901

LNO4 AZMTH LNCH TIN[ L-I TINE INJ LAT INJ L(_N6 Z_J RT A_ INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

81.81 11 0 53 1407.17 11.91 358.47 132.03 117.06 11 24 20 B07.2 15.44 351.50

98.19 13 13 47 971.36 11.92 326.49 132.04 117.06 13 31 58 371.4 15.46 319.52

1(30.00 12 43 24 1073.09 7.31 331.68 129.54 119.07 13 1 19 475.1 11.13 324.97
100.00 14 15 57 778.67 16.60 314.58 134.40 115.22 14 28 55 178.7 19;86 307.30

110.00 12 22 19 1141.50 -2.40 3_0.72 123.58 124.11 12 41 21 541.3 2.09 324.52

110.(30 16 33 31 5573.07 27.05 259.93 139.28 111.74 18 L_'24 4973.1 29.75 231.78

OIFFER[NTIAL CORRI[CTIONS NI0-COURSE £X[CUTION ACCURACY CRBIT DETERNZNATION ACCURACY

TOE .1981 TRA-1.0729 TC3 -.0824 BAU .0737 ,%T 988.2 SGR 455.0 ,%3 49.3 ST 295.1 SR 434.4 SS 242.6

RO[ -.6455 RRA -.0172 RC3 .0118 FAU .01669 RRT -.1334 _ .1443 RTF -.6771 CRT -.4644 CR$ -.6405 CST .9744

FOE -.1573 FRA .5360 FC3 -.2181BSP 2129 S_ 997.9 1_3 -.0231 R13 .6789 LSA 523.3 NSA 279.9 SSA 14.6

B(3g .6752 13RA !.0730 8C3 .0832 FSP -103 SG1 890.9 SG2 449.5 THA 174.75 ELI 482.8 EL2 246.0 ALF 113.10

LAUN04 OATE AUG 14 1970 FLIGHT TINE 76.00 ARRIVAL DATE OCT 29 1970

H[LIOCENTRIC CONIC

RL 131.54 LAL .00 LOt. 320.80 VL L:wZ.2_ GAL

DISTANCE 170.247

4.93 AZL 92.77 HCA 66_99 S_4A

RP 108.38 LAP -2.55 I..CP 27.76 VP 34.516 GAP -L_S.21 AZP 91.08 TAL 173.72 TAP

RC 43.79(3 GL -8.02 GP -6.59 ZAL 73.197AP 16.41ET$ 154.07 ZAE 168.60 ETE

PLAN[TOCENTR|C CONIC

C3 38.955 VHL 7.678 OLA -19.51 RAL 244.52 RA0 6569.1 V[L 13.428 PTH 2.45 VHP

LN(.J4 A2'MTH LNCH TIN[ L-I TINE INJ L_T
B1.31 10 58 54 1391.44 12.83

98.69 13 21 33 950.78 12.84

I00.00 12 51 41 I016._J 8.91

I00.00 14 11 27 771.06 16.82

II0.00 12 26 2 1107.20 -I.09

110.OO 16 53 35 5551.06 Z7._0

DIFFERI[NTIAL CORI_E:CTICNS

TOE ._056 TRA-I.0509 TC3 -.0694 _AU .0552

RO[ -,6144 RRA -.0070 RC3 °0093 FAU ,01733

FOg -.1612 FRA .5522 re3 -.2544 8SP 2493

_O_ .6479 _RA 1,0_09 8C3 .0700 FSP -120

105.57 ECC .44226 INC 2.7703 Vl 29.401

240.70 RC_ 58.88 APO 152.26 V2 34.967

171.32 2A( 91.87 KTC 257.44 CLP 15.06

15.654 OPA -20.06 RAP 218.52 ECC 1.9703

INJ _ INJ RT AS_ INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LON6
337.79 130.78 116.81 11L_ 6 791.4 16.32 350.77

323.96 130.79 116.80 13 37 4 330.8 16.34 316.94

3_8.95 128.69 118.65 13 8 47 426.4 12.67 322.17

314.12 132.79 115.08 14 24 19 171.J 20.06 506.83
318.93 12"_,.58 124.17 12 44 29 507.2 3.40 322.73

258.45 137.73 111.02 18 26 6 4951.1 3(3.20 250.22

NIOo_ [)_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

`%T 9_0o3 _R 4_.7 `%3 54.1 ST 310.8 Sit _58.3 SS 252.3

RRT -.1573 _ .1819 RT1r -.7009 CRT -.4201CRS -.64J9 CST .9800

10'_,3 R_3 -.0179 213 .7027 LSA 537.7 MSA 284.9 SSA 14.7

SGI 924.0 ,%2 451.2 THA 174.11 ELI 493.4 EL2 251.8 ALF 115.45
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUN(H DATE AUG 14 1970 FLIGHT TINE 78.00 ARRIVAL DATE OCT 31 1970

H[LIOCENTR]C CONIC

RL 151 ,54 LAL .00

RP 108.34 LAP -Z,4Z

RE 42.797 GL "8.04

PLANE TOCENTRJC CONXC

C3 52.503 VHL 7.246

LNCH A2'NTH LNCH TINE

8J .OJ 10 58 4

98.99 13 ZS 24

100.00 12 57 47

1130.00 14 8 Z'Z

110.00 12 28 42

110.OO 16 53 56

DISTANCE 176.775

LOt. 320.80 VL 22.647 GAL 4.63 A2L 92.57 HCA 70.17 ,T_qA 107.14 ECC .42083 IN(: 2.5735 VI 29.401

LOP 30,95 VP 34.805 GAP -24.88 AZP gO,B7 TAL 173.58 TAP 243.74 RCA 62.05 APO 152.25 V2 54.980

GP -6.90 7AL 72.85 ZkP 15.12 [75 1_0.§2 ZA[ 170.97 [TE 172.89 ZAC 91.84 ETC 257.62 CLP 15.49

OLA -29.60 RAL 244.89 RN) 6§68.9 V(L 13.186 PTH 2.41 VHP 14.926 0PA -20.92 RAP 220.01 ECC 1.8641

L-I T|N[ ZNJ t.AT INJ _ |NJ RT AS( INJ AZI4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LCtIG

1370.44 13.73 336.70 129.39 116.48 11 20 54 770.4 17.18 349.62

694.71 13.73 321.76 129.40 116.47 13 40 19 294.7 J7.19 314.68

983.10 10.32 326.50 127.59 118.21 13 14 10 38.3.1 14.01 319.66

757.29 i7.21 3|3.29 131,13 114.82 14 21 0 137.3 20.42 305.96

1074,77 .15 327.24 121.42 124.18 12 46 37 474.8 4.64 321.03
3326.42 28.|9 236.77 1_.04 110.19 18 26 3 4926.4 50.67 248.46

OR6|T DETERNZNATIGN ACCURACY

ST 326.1 SR 461.8 SS 261.7

CRT -.4982 CRS -.6402 CST .9822

LSA 549.9 NSA 292.3 SSA 15.0

ELI 501.9 EL2 260.1 ALF 117.26

OIFF'ERENT|AL CORN[CT|Q¢5

TOE .2049 TRA-I.037Z TC3 -.0385 BAU .0413

-.58_ RRA .0027 RC3 .GO57 FAU .01798
FOE -.1640 FRA .5701 FC3 -.L_J64 8SP _51

BOE .6189 BRA 1.0372 8C3 .0588 FSP -134

NID-CGUR_[ EXECUTION ACCURACY

SGT 9_O.8 _ 461.8 SG3 59.2
RRT -.1733 RRF .J820 RTF -.7189

sr_ 10_.0 1_3 -.0203 R13 .7208

SGJ _3.1 SC_ 452.6 THA 173.82

LAUNO4 OATE AUG 14 1970 FLIGHT T_N[ 80.00 ARR|VAL OATE NOV 2 1970

H[L IOCENTRI C CCNZC

RL 151.54 LAL .00

RP 108.29 LAP -2.28

RC 41.950 GL -8.03

PLANE TOCENTRIC CONIC

C3 46.782 V_ 6.840
LNO4 AZMTH LNO4 T|NE

80.91" 10 58 23

99.09 13 27 17

100.00 13 0 38

100.00 14 7 44

110.00 12 30 13

110.00 16 54 38

0IST_K:( 183.346

L.OL 32D.B0 VL 13.0"28 GAl. 4.32 AZL _.M HOL 73.36 ,T#AA 108.67 rCC .40053
LGP 34,15 VP 35.067 GAP -23,61 AZP _0.M TAL 173.48 TAP 246,84 RCA 65.14

GP -7.23 ZAL 72.$1 ZAP 13.90 (TS |46._ ZAE 173.47 ETF 176.14 ZAC 91.77

Ot.A -L:'9.63 _ 245.17 R40 6_.7 VEt. !Z.967 PTH E.36 VHP 14.Z26 DPA -21.80
L-| T;NE |NJ LAT INJ _ INJ RT ASC INJ A2NTH |NJ TIN[ PC) CST TIM

1344.15 14,61 355.20 117.86 116.06 11 20 48 744.1

863.46 14.63 319.89 1Z7.87 116.05 13 41 41 263.5

_}dB.'_ 11.41 324._4 |_.20 117.82 13 J6 26 348.7
734.11 17.87 311.88 1Z9.46 114.37 14 19 58 134.1

1044.63 1.31 323.67 |ZO.IO 124.16 12 47 37 444.6

3499.01 EB.82 254.89 |34.12 109.24 18 26 18 4899.0
DZFF[R(NT|AL _CTJCNS

TOE .2048 TRA-J .0'_30 TC3 -.0439 _ .0275

ROE -.5545 RRA .0119 RC3 .0006 FI41 .01870

FOE. -.1_9 F'RA ._le5 FC3 -.34_0 B_P _16

eDE .5911 _qA 1.0131 8C3 .0439 FSP -190

INC 2.3842 Vl 29.401

APO 152.J9 V2 34.993

ETC 257.82 CLP 11.90

RAP 221.49 ECC 1.7699

|NJ 2 LAT INJ 2 LONG

18.00 348.06

18,01 312.75

15.05 317.64

21.01 304.49

5.78 319.44
31.16 246.47

ORBIT DETERMINATION ACCURACY

ST 341.9 SR 464.5 SS 271.2

CRT-._082 CRS -.6393 CST .9945

LSA 562.8 NSA 298.7 SSA 15.2

ELI 510.8 EL2 267.8 ALF 119.26

NIO-CCURSE EXECUTION ACCURACY

_T 1001.5 _q 464.6 8G3 64.9

_T -.1935 _ .Z0_4 RTF -.7360

1104.9 /_5 -.0"229 R13 .7391

SGI 1007.6 S52 453.3 THA 173.50

L*UNCH O_TE _UG 14 1970 FLIGHT TIN[ 82.00 ARRIVAL CAT[ NOV 4 1970

HELIOCENTRIC CONIC

RL 151.54 LAL .O0

RP 108.25 LAP -2.14

RC 41.257 GL -7.97

PLANE TOCENTRIC CON|C

C3 41.712 VHL 6.459

LNCH AZNTH LNCH TINE

B1.02 10 59 56

98.98 13 27 9

100.00 12 59 27

IOO.00 14 J0 19

110.00 lE 30 Z9

110.(30 16 55 47

DIFFERENTIAL CO_ECTIONS

TOE .2051 TRA-I ._ TC3 -.0247 BAU .0142

ROE -.5259 RRA .0207 RC3 -.0062 FAU .01949

FOE -.1698 FRA .6076 FC3 -.4046 BSP 2971

8DE .5644 _A 1.0OgO BC3 .0254 FSP -167

01ST_I(-L _ 169.956

LOL 320.80 VL 23.381 GAL 4.01 ,tEL 92.Z0 HC/_ 76.56 SMA 110.15 ECC .39134 INC 2.2009 Vl 29.401

LOP 37.35 VP 35.313 GAP -22.40 AZP 90.51 TAL 173.44 TAP 249,99 RCA 68.14 APO 152.15 V2 35.007

GP -7.60 7AL 72.46 ZAP 12.79 ETS 141.01 ZAE 176.04 ETE 184.56 ZAC 91.66 ETC 258.03 CLP 10.51

OLA -19.59 RAL 245.35 RAO 6568.6 VEt. 12.770 PTH

L-I TINE INJ LAT

1312.60 15,45
837.29 15.47

925.92 11,J4

699.20 18184
1017.25 2.35

54_ .68 29.48

2.32 VHP 13.554 OPA -22.69 RAP 222.98 ECC 1.6865

INJ LGNG INJ RT _SC INJ A2'NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

3§3.18 126.20 115.56 11 21 49 712.6 18.77 346.08

318.37 126.21 115.55 13 41 6 237.3 18.78 311.17

323.23 124,50 117.53 13 14 53 325.9 15.73 316.28

309.74 127.82 113.65 14 Zl 59 99.2 21.88 _02.26

324.24 118.63 124.11 12 47 26 417.2 6.8J 317.99

252.78 132.27 108.13 18 26 56 4868.7 31.67 244.26

N|O-_ EXECUTION ACCURACY ORBIT D_TERMINATION ACCURACY

_T 1045.6 _R 467.1 SG3 71.3 ST 358.4 SR 466.6 SS 280.9

I_QT -.2178 _F .LP'_73 RIT -.75_4 CRT -.5194 CRS -.6386 CST .9667

1145.Z R_5 -.O2'61 R13 .7547 LSA 576.4 NSA 304.3 5SA 15.5

_| 1031,7 _2 433.2 THA 173.17 ELI 520.3 EL2 274.6 ALF 121.40

LAUNCH OATE AUG 14 1970 FLIGHT TIN[ 84.00 ARRIVAL OATE NOV 6 1970

H_t.IOCENTRIC COqlC

RL 151.54 LAL .GO

RP 108.21 LAP -1._

RC 40.727 GL -7.87

PLAN[TOCENTRIC CON|C

C3 37._20 VHt. 6.101

LNCH AZlqTH t.NCH TINE
81.37 11 3 1

98.63 13 24

IOO.GO 12 54 23

100.00 14 15 58

IJO.GO 12 29 24

110.00 16 57 27

0I STANCE 1_.5_

t.CL 320.80 VL 23.1'09 GAL 3.71 A2'I. _.0"Z H_ 79.75 S_4A

LOP 40.53 VP 35._44 GAP -21.23 A2P g0._ TAt. 173.45 TAP

GP "8.01 ZAL 72.41 ZAP 11.81 (TS 134.71 7AE 178.27 ETE

111.58 ECC .36324 INC 2.0223 Vl 29.401

253.20 RCA 71.05 APO 152.10 V2 35.020

221.46 7AC 91.50 ETC 258.24 CLP 8.71

0LA -29.50 RAt. 245.42 RAO 6_.5 VEt. 12.593 PTH 2.28 VHP 12.g08 DP_ -23.61

L-| TINE ZNJ LAT JNJ LO_ [NJ RT _EK: INJ AZNTH INJ TIHE PO (ST T_N

1_74.89 16.24 350.87 1_4.41 114.97 11 24 16 674.9

817.44 16.25 317.29 I24.42 114.96 13 38 17 217.4

914.35 12.50 322.56 ILP_.51 117.38 13 9 38 314.4

653.21 20.07 306.88 12_.19 112.63 14 _6 52 53.2

993.07 3.27 322.g_ 116.99 124.04 12 45 58 393.1
5435.29 _0.16 250.42 130.19 106.91 18 28 2 4835.3

DIFFERENTIAL CC_RECTZONS

TOE ._58 TRA -o_9_9 TC3 -.0003 _ .0076
ROE -.4983 RRA .0291 RC3 -.0152 FAU .02'0_8

FOE -,1728 FRA .6276 FC3 -.4740 B,%° 3140

BOE .5391 8RA .9943 6C3 .0152 FSP -187

RAP 224.45 ECC 1.6126

INJ 2 LAT INJ 2 LONG
19.47 343.60

19.48 310.01

16.07 315.59

22.96 299.28

7.72 316.71

32.18 241.78

ORBIT 0ETERMINATION ACCURACY

ST 375;3 SR 468.0 SS _90.6

CRT -.5322 CR5 -.6583 CST .9890

t.SA 590.6 gSA 308.6 SSA 15.7

ELI 530.4 EL2 280.4 ALF 123.65

NI0-CLXIRS( EXECUTION ACCURACY

SGT 1099.7 _ 469.4 SG3 78.2

RRT -.24_7 _ .1341 RTF -.7678

SG_ 1186.5 1_5 -.0298 213 .7704

S_1 I0_.8 ._2 452.3 THA 172.BO
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5, 1970)

LAUNCH DATE AUG 14 1970 FLIGHT TINE 86.00 ARRIVAL DATE NOV 8 1970

HELIOCENTRIC CONIC

RL 151.54 LAL .00

RP 108.17 LAP -1.03

RC 40.367 GL -7,70

PLANE TOCENTRI C CONIC

C3 33.242 VHL S.766

LNO4 AZMTH LNCH TIN[
82.03 11 B 5

97.97 13 19 23

100.00 12 46 IS
100.00 14 23 53

110.00 IZ 26 $6

110.130 16 59 42

DIFFERENTIAL COQRKCT IONS

TOE .2068 TRA -.9782 TC3 .0306 B_J .0182

ROE -.4717 RRA .0373 RC3 -.0271 FAU .02137
FOE -.17fl5 FRA .6484 FC3 -.5566 8SP 33J2

8DE .fllSO BRA .9769 BC3 .0408 F SP -Z08

DISTANCE 203.272

LOL 320.80 VL 24.01Z GAL 3.41 AZL 91.85 PICA 82.96 5#44 112.95 ECC .34621 INC 1.8471 Vl 29.401
LOP 43.15 VP 35,760 GAP -20.12 A2P 90.23 TAL 173.51 TAP 256.47 RCA 73,84 APO _52.05 V2 35.033

GP -8.45 ZAL 72.46 ZAP 11.02 ETS 127.19 ZAE I77.50 ETE 304.58 ZAC 91.29 ETC 258.47 CLP 7.10

0LA -29.33 RAL 245.39 RAO 6568.3 VEL 12.434 PTH Z,25 VHP 12.288 OPA -24.56 RAP 225,92 ECC 1,5471

L-I TIN[ INJ I,_T INJ LONG IN,/ RT ASC ;NJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG.

1229.76 16.96 347.68 122.50 114.29 11 28 35 629.8 20.10 3A0.53

805.48 16.97 316.74 122.50 114.28 13 32 48 L_05.5 20.1l 309.40

911.6"/ 12.59 322.41 120.31 117.34 13 I 27 311.7 16.15 315.A3

5886.85 21.46 281,N 124.50 111.33 16 2 0 5286.8 24.16 273.59

972.54 4.06 521.g0 115.21 123.97 12 43 B 372.5 8.49 313.62

5398.74 30.86 247.80 |27.98 105.50 18 29 41 4798.7 32.67 239.05

NID-C(X/RSE EXECUTION ACCURACY ORBIT OETERIAINATION ACCURACY

_T 1134.5 S6R AT1.7 S_5 85.9 ST 392.6 SR 468.9 SS 300.2

RRT -.2/'06 _ ._41 RIT -.7825 CRT -.5464 CRS -.6382 CST .9912

9_ 12_J.fl N_5 -,0538 R15 .7855 LSA 605.5 NSA 311.8 $SA 16.0

SG| |142,8 _T_ 450.7 THA 172.39 EL1 541.1 EL2 28A.9 4LF 125.95

LAUN04 DATE AtX, 14 1970 FLIGHT TIME _.00 ARRIVAL DATE NOV lO 1970

HELIO(ENTRIC C£NIC

RL 151.5A LAL .00
RP 108.13 LAP -1.67

RC 40.182 GL -7.47

PLANE T(XENTRIC CONIC

C3 29.722 Vhq. 3.AS2
LNO4 A2'NTH LNO,I TIN[

83.12 11 16 14

96.88 13 10 13

100.00 12 55 50

100.00 14 33 18

110.00 12 22 59

I|0.00 17 2 39

OISTAt_ _39.969

L(:X. 3213.B0 VL 24.L_32 GAL 5.12 AZL 91.67 HC,A 86.16 _A 114.27 ECC .53025 IN(: J .6742 Vl 29.401
LGP 46.96 VP 35.9_ GAP -J9,04 A21P 90.11 TAL 175.64 TAP 259.80 RCA 76.53 APO 152.00 V2 35.046

GP -8.95 ZAL 72.EO ZAP 10,48 ET6 118.48 ZAE 174.85 ETE 525.86 ZAC 91.03 ETC 258.69 CLP 5.47

DLA -29.07 R_4. 245,27 RAO 65(d_.2 VEL 12.292 PTH 2.21 VHP 11.693 _PA -25.54 RAP 227.36 ECC 1.4892
L-I TIN[ INJ LAT 1NJ _ INJ RT A_ INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1173.80 17.59 344.04 120.47 115.52 11 55 48 573.8 20.63 336.63

805.17 17.61 517.02 ]20.48 115.51 15 23 38 205.2 20.64 309.60

915.62 12.46 522.64 117.94 117.39 12 51 6 315.6 16.03 313.67

38L:qS.62 22.g0 277,44 122,71 109.76 16 10 25 5226.6 25.58 269.53
956.08 4.68 521.04 113.29 125.90 12 38 55 356.1 9.10 314.74

5558.92 51.54 244.90 125.65 105.91 18 51 56 4758.9 53.13 236.03
NI0-_URS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1!79.8 _ 474.3 ,%5 94.4 ST 410.2 SR 469.1 SS 309.8

I;_T -._(_0 I_F .5177 RTF_'_7965 CRT -.562J CRS -.6380 CST .9933

S_B 1271.5 R_5 -.0385 R13 .7997 LSA 621.0 NSA 313.7 $SA 16.3
8GI 1189.9 _2 448.5 THA 171.92 ELt 552.6 EL_ 288.0 ALF 128.26

DIFFERENTIAL CCRRECTION$
TOE .2080 TRA -.9_2 TC3 .0685 B4U .0319

ROE -.446! RRA .0453 RC3 -.0423 FAU .02247

FOE -.1782 FRA .6705 FC3 -.6545 BSP 3484
80E .49_2 BRA .9_32 8C3 .0804 FSP -232

LAUNCH DATE AUG 14 1970 FLIGHT TIN[ 90.00 ARRIVAL OAT[ NOV 12 1970

HELIOCENTRIC CONIC DISTANCE 216.686

RL 151 .54 LAL .00 LOL 320.80 VL 24.551 GAL 2.83 AZL 91.50 h_A 89.36 StAA

RP 108.09 LAP -1.50 LOP 50.17 VP 36.150 GAP -18.01 AZP 90.02 TAL 173.82 TAP

RC 40.174 GL -7.16 GP -9.50 7AL 72.84 7AP 10.23 ETS 108.83 ZAE 171.98 ETE

PLANE TC_[NTRIC CONIC

C3 26.610 VHL 5.1_90LA -28.73 RAL 245.04 RA0 6568.1 V_L 12.165 PTH 2.18 VHP 11.122 DPA -26.55 RAP 228.78 ECC 1.4379

LNCH AZMTH LN_H TINE L-I TIN[ INJ LAT INJ LONG ;NJ RT A_ |NJ A2_4TH INJ TIN[ PO C.ST TIM INJ 2 LAT INJ 2 LONG

84.96 II 30 13 1098.25 18.13 538.73 118.34 112.67 11 48 _ 498.2 21.05 331.23

95.04 12 54 27 825.56 18.14 518.75 118.35 112.66 13 8 12 225.6 21.06 311.26

I00.00 12 23 39 924.82 12.17 525.17 115.45 117.51 12 39 3 32A.8 15.76 316.22

100.00 14 43 42 5762.26 24.31 275.19 120.80 107.95 16 19 45 5162.3 26.54 265.09

110.00 12 17 31 944.07 5.14 320,41 111,24 125.84 12 33 15 344.J 9.55 314.09

IJO.IX} 17 6 19 3315.78 32.21 241.71 125.20 102.13 18 34 55 4715.8 33.54 232.73

DIFFERENTIAL CORRECTIONS NIO-C_IR_[ EXECUTION ACCURACY CR_IT DETERNINATION ACCURACY

TOE .L_88 TRA -.9459 TC3 .1141 B_U .0462 8GT 1225.9 _ 477.4 8_5 103.9 ST 427.8 SR 468.7 SS 319.0

ROE -.4216 RRA .0533 R(3 -.0618 FAU .02389 RRT -,5367 _ .5551 RTF -.8096 CRT -.5781 CR$ -.6372 C$T .9951

FOE -.1802 FRA .6939 FC3 -.7708 BSP 3664 _ 151fl,6 1_5 -.0457 R13 .8451 LSA 636.6 MSA 314.5 SSA 16.6
_OE .4705 _RA .9474 BC3 .1297 F_P -259 _1 1238,0 _ 445.2 THA 171.41 ELI 564.6 EL2 289.8 ALF 130.50

t.JUJNCH OATE 4UG 14 1970 FLIGHT 1'114[ 92.00 ARRIVAL DATE NOV 14 1970

HELIOCENTRIC CCNIC 01STANCE 225.420

RL 151.54 LAL .00 L(X. 520,80 VL.- 24.791 GAl. 2.55 AZL _1o55 H(_l 92.57 ,gNA 116.72 ECC ._0128 IN_ 1.3510 VJ 29.401

RP IO8.O5 LAP -1.55 LGP 55.38 VP 38.526 GAP -17.O'_ AZP 89.94 TAt. 174.05 TAP 266.62 RCA 81.56 APO 151.89 V2 35.073

RC 40.345 GL -6.76 GP -lO.Jl ZAL 75.17 ZAP 10.55 ET$ 9_.77 ZAE 169.09 E:TE 551.42 ZAC 90.29 ETC 259.16 CLP 2.13

PLANETOCENTRIC CONIC

C3 23.865 WAL 4.885 DLA -28.27 RAL 244.75 RN) 6_68.0 VI[L 12.052 PTH 2.15 WqP 10.575 0PA -27.61 RAP 230.18 ECC 1.3927

LNCH AZNTH LNCH TIN[ L-| TIN[ |NJ LAT 1NJ _ 1NJ RT A_ XNJ AZMTH ZNJ T|N[ PO C$T TIM |NJ 2 LAT INJ 2 LONG
90.00 11 57 29 979.09 17.44 3R9.'/0 115.65 112.67 12 15 48 379.1 20.37 322.24

go.o0 12 24 39 890.99 19.67 524,19 116.59 110.79 12 39 30 291.0 22.32 316.52

100.00 12 10 13 938.39 11.74 3_5.96 11_.88 117.69 12 25 38 338.6 15.35 317.04

100.00 14 34 50 3694.76 25.65 ZM.GZ 118.74 105.g0 16 29 45 5094.8 2_.58 260.35

110.00 12 10 35 938._ 5.41 320,05 109,08 125.80 12 26 10 556.9 9.82 313.70

110.00 17 10 46 5269.26 52.82 238,22 1_0.65 IOO.15 18 38 36 4669.3 33.87 229.14

ORBIT OETERNINATION ACCURACY
ST 444.9 SR 467.6 $5 327.4

CRT -.5945 CRS -.6352 CST .9966

LSA 651.7 NSA 314.4 SSA 16.9

ELI 576.6 EL2 290.2 ALF 132.61

DIFFERENTIAL CCRRIEC TIC_N_

TOE .20_'Z TRA -._9 TC3 .f688 BAU .OE04

ROE -.5981 RRA .0614 RC5 -,0864 Ir4U .0250_

FOE -.1814 FRA .t188 FC5 -.9087 BS_ 3846

Bog .4497 _RA .9310 BC5 .1894 FSP -,_J(3

115.52 ECC .31526 INC 1.5026 Vl 2_.401

263.18 RCA 79.10 APO 151.95 V2 35.060

329._O 2AC 90.70 ETC 258.93 CLP 3.81

NIO-O3UR_ EXECUTION ACCURACY

_,T 1_71.9 SGR #,81,6 SG5 114.3

RRT -.5749 RIW .3965 RTT: -.8218

SG_ 1_0.0 R_5 -.0498 R15 .8258

SGJ 1286.4 SG2 441,4 THA 170.83
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG 14 1970 FLIGHT TIN[ 94.00 ARRIVAL 0ATE NOV 16 1970

HELIC_ENTRIC CCINIC

RL 151.$4 LAL .(_

RP lOB.0J LAP -1.15

RC 4D.692 GL -6,Z6

PLANE TOCENTRIC CONIC

C3 Z].440 VHL 4.630

LNCH AZHTH LNCH TIN[
90.00 II 17 52

90.00 13 1 4

IO0.00 II 35 4

IOO.0O 15 6 33

IJO.O0 IZ 2 4

llO.O0 17 16 3

01STANCE 230,J65

LOt. 320.80 VL 25.011 GAL 2.29 AIL 91.16 HCA 95.78 SNA 117.86 ECC .28826 INC 1.1583 VZ 29.401

LOP 56.59 VP 36.489 GAP -16.07 AZP 89.88 TAL 114,33 TAP 270.11 RCA 83.89 APO 151.84 V2 3fl.086

GP -10.79 ZAL 73.60 ZAP 10.80 £TS 88.99 ZAE 166.23 ETE 332.23 ZAC 89.81ETC 259.40 CLP .42

DLA -27,71 RAL 244.33 RAD 6567,9 VEL 11,951PTH 2.13 VHP 10.050 DPA -28.71 RAP 231.53 ECC 1,3529

L-I TIN[ INJ'LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ Z LGNG
1076.96 14.78 335.64 112.09 114.43 11 35 49 477.0 17.95 328.41

741.10 22.98 314.45 115.35 107.02 13 13 26 141,1 25.09 306.42

956.69 11.16 325.00 110.25 117.91 12 11 1 356.7 14.81 318.II

5624.65 26.87 263.77 116.53 103.62 16 40 18 5024.7 28.47 255.33

934.75 5.49 319.91 106.83 123.79 12 17 38 334.7 9.89 313.59

5219.38 33.35 234.42 117,95 97.96 18 43 2 4619._ 34.09 225.26

OR6IT DETERMINATION ACCURACY

ST 466.3 SR 465.8 55 335.2

CRT -,6112 CRS -.6316 CST .9976

LSA 669.2 NSA 314.0 SSA I7.3

ELI 591.6 ELI 290.6 ALF 135.05

DIFFERENTIAL CORRECTIONS

TOE .211! TRA -.9210 TO3 .2392 8AU .0764

ROE -.3757 RRA .0698 RC3 -.I173 FAU .02656

FOE -.1813 FRA .7457 FC3-1.0725 8SP 3988

80E .4_O9 8RA .9237 6C3 .2664 FSP -323

NIO-CCX/RSE E_ECUTION ACCURACY

SGT 1332.1 _ 487.2 SG3 1Z5.9

RRT -.4176 RRF .4421RTF -.8346
_k_ 1418.41_3 -,0563 R13 .8392

5GI 1549.4 SC_ 437.0 THA 170.29

LAUNCH DATE AUG 14 1970 FLIGHT TIN[ 96.00 ARRIVAL DATE NOV 18 1970

Pfl[LICX:ENTRIC CONIC

RL 151.54 LAL .00

RP 107,97 LAP -.97

RC 41.209 GL -5.65

PLANETOCENTRIC CONIC

C3 19.308 VHL 4.394
LNCH AZNTH LNCH TIN[

90.00 10 52 1

90.00 13 23 5

JOO.O0 11 39 0

100.00 15 18 48

110.00 11 52 6

110.(30 17 LP'Z 11

0ISTANCE 236,919

LOt. 32_.BO VL 25.215 GAL 2.03 A2L 90.98 I'_A 98.99 5HA 118.94 ECC .27615 INC .9835 Vl 29.401
LOP 59.80 VP 36,641 GAP -15.15 AZP 89.85 TAL 174.66 TAP 273.66 RCA 86.10 APO 151.79 V2 35.098

GP -IJ.55 ZAL 7_,t_ ZAP 11.63 [T$ B0.08 ZAE 163.44 ETE 332.36 ZAC 89.24 ETC 259.63 CLP -1.33

DLA -27.01RAL 243.83 RAO 6567.8 VEL 11.861 PTH 2.10 VHP 9.549 OPA -29.87 RAP 232.84
L-I TINE INJ LAT INJ LCNG INJ RT A_ INJ A214TH INJ TIME PO CST TIN INJ 2 LAT

1130.87 13.24 338.85 109.03 115.26 II 10 52 530.9 16.53

637.19 24.87 307.43 113.41 103.99 13 33 42 37.2 26.55

979.10 10.44 326.27 107.60 118,17 11 55 19 379.1 14.13

5552.23 27.92 258.64 114.17 101.12 16 51 20 4952.2 29.18

937.96 5.37 320.08 104.52 123.81 12 7 44 338.0 9.77

5166.13 33.78 230.33 115.17 95.57 18 48 I7 4566.1 34.18
DIFFERENTIAL CORRECTIONS

TOE .2075 TRA -.8941 TC3 .3085 8AU .0892

ROE -.3540 RRA .0786 RC3 -.1359 FAU .02823

FOE -.1792 FRA .7749 FC3-1.2639 BSP 4213

8OK .4104 BRA .8975 8C3 .3457 FSP -361

NID-COURSE EXECUTION ACCURACY

SGT 1363,4 SGR 495.1SG3 138.7

RRT -.4630 i_ ,4915 RTF -.8445
SC_ 1450.3 R_3 -.0640 R13 .8496

,S_1 1384.7 _2 432.1 THA 169.41

ECC 1.3178
INJ 2 LONG

331 .72

299.16

319.42

250.06

313.76

221.10

ORBIT OETERMINATION ACCURACY

ST 476.9 5R 462.9 SS 341.6

CRT -.6274 CRS -.6247 CST .99#0

LSA 679.0 HSA 311.5 SSA 17.7

ELI 599,6 Ek2 286.7 ALF I36.35

LAUNCH 0ATE AUG 14 1970 FLIGHT TIME 98.00 ARRIVAL DATE NOV ZO 1970

HELIOCENTRIC CONIC

RL 151.54 LAL .00

RP 107.93 LAP -.79

RE 41.891GL -4.90

PLAN[TOCENTRIC CONIC

C3 17.436 VHL 4.176

LNCH AZNTH LNCH TINE

90.00 lO 28 34

90.00 13 42 11

100.00 Jl 21 53

I{30,00 15 31 33

II0.00 II 40 44

110.00 17 29 11

CISTANCE Z43.678

LOL 320.80 VL 25.402 GAL 1.78 AZL 90.81HCA 102.21 S_A 119.96 ECC .26494 INC .8056 VI Z9.401

LOP 63.01 VP 36.782 GAP -14.27 AZP 89.83 TAL 175.04 TAP 277.25 RCA 88.18 APO 151.74 V2 35.111

GP -12.40 ZAL 74.74 ZAP 12.78 ETS 72.39 ZAE 160.75 ETE 332.06 ZAC 88.57 ETC 259.86 CLP -3.13

DLA -26.16 RAL 243.30 RAO 6567.7 VEL 11.782 PTH 2,08 VHP 9.070 OPA -31.09 RAP 234.09

L-I TJNE [NJ LAT INJ LONG |NJ RT AS_ INJ AZMTH INJ TZHE PO CST TIH |NJ 2 LAT

1178.13 11.85 341.63 106.12 115.91 IO 48 12 578.I 15.24

5830.22 26.27 278.73 111.20 100.96 15 19 21 5230.2 27.52

1005.97 9.58 327.BO 104,94 118.45 II 38 39 406.D 13.30

5477.61 28.79 253.27 111.68 98.42 17 2 51 4877.6 29.65

946.80 5.03 320.5_ 102.17 123.86 1I 56 31 346.8 9.45

5109.55 34.07 223.93 112._ 92.99 18 54 21 4509.5 34.1!

OIFFERENTIAL CORRECTIONS

TOE .21344 TR4 -.8770 TC3 .3930 BAU .J032

ROE -.3332 RRA .0881RC3 -.L:_35 FAU .03007
FOE -.1745 FRA .8069 FC3-1.4933 85P 4381

80E .3909 8RA ,8814 8C3 .4426 FSP -403

NID-CCX/REdE EXECUTION ACCURACY

SGT 1408.4 SGR 506.0 SG3 153.0

RRT -.5115 RRF .5442 R1T -,8543
.%6 1496.6 RZ3 -.0733 R13 .8603

SGJ 1434,4 SG2 426.9 THA 168.56

ECC 1.2870

ZNJ 2 LONG

334.59

270.28

320.99

244.57

314.24

216.69

ORBIT 0ETERNINATION ACCURACY

ST 490.4 SR 459.0 SS 346.6

CRT -.6420 CRS -.6137 CST .9973
LSA 689.3 MSA 309.5 SSA 18.I

EL1 609.0 EL2 283.4 ALF 137.95

LAUNCH DATE AUG 14 1970 FLIGHT TIN[ JO0.O0 ARRIVAL DATE NOV 2Z 1970

HELIOCENTRIC CONIC

RL 151.34 LAL ,0(3

RP 107.89 LAP -.60

RC 42.728 6L -4.01

PLANE TC_ENTRI C CONIC

C3 15.798 _ 3.975

LNCH A2'NTH LNO4 TIME
gO.OO 10 5 49

90 .(30 14 0 9

100.00 11 3 47

I00.OO 13 44 31

110.130 II 28 2

110.00 17 37 6

DISTANCE 250.439
LOL 320.80 VL 25.574 GAL 1.35 A_. gO,62 NCA 103.43 SNA 120.92 ECC .25458 INC .6229 VI 29.401

LOP 66.23 VP _,9|3 GAP -13.42 AZP 89.83 TAL 175.46 TAP 280.89 RCA 90.14 APO 151.70 v2 35.123
GP -13.35 ZAL 75.43 2AP 14.23 ET$ 65.96 ZAE 158.19 ETE 331.43 ZAC 87.78 ETC 260.09 CLP -4.98

OLA -25.15 RAL 242.70 RAO 6567.6 VEL 11,712 PTH 2.06 VHP 8.614 OPA -32.39 RAP 235.27 ECC 1.2600
L-! TINE INJ i.AT INJ _ |NJ RT ASC INJ AZNTH INJ TZN[ PO CST _IM INJ 2 LAT INJ 2 LONG

]LPZ4,70 10.45 344.33 103.32 116.47 10 _6 14 624.7 13.92 337.38

3738.42 27.30 272._) 108.79 97.84 15 35 47 5138.4 28.10 263.63

1037.52 8.55 329.57 102.31 118.75 11 21 5 437.5 12.32 322.82

5400.83 _.42 247,65 109.08 95.53 17 14 52 4_00.8 29.88 238.87

_61.47 4.48 321 ,_, 99.9_ 123.92 11 44 3 361.5 8.90 315.03

5049,64 34,18 _21 ._I_ 109.36 g0.22 19 1 16 4449.6 33.84 212.03
ORBIT DETERMINATION ACCURACY

ST 500.4 SR 453.2 SS 349.6

CRT -.6498 CRS -.5939 CST .9954

LSA 694.4 NSA 309.1 SSA 18.6

EL1 614.0 EL2 280.8 ALF 139.34

DIFFERENTIAL CORg_CTION$

TOg .1968 TRA -.8623 TC3 .4816 6/_,1 .1158

ROE -.3127 RRA .0987 RC3 -;2616 FAU .0_206
FOE -.1650 FRA .8435 FC3-1.7568 8_P 4494

_OE .3694 _RA .8682 OC3 .5481 F,_o -447

MI0-C_J_IIIE £_ECUTION ACCURACY

_T'1453.9 _ 5_0,7 SG3 168.7

RRT -.5_94 _ .5989 RTF -.8622

I_44.4 1_3 -,(_69 R13 .8693

•_J 148_._ _2 4LP_._ THA 167.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE AUG 14 1970

HEL IC(ENTRI C CONIC

RL lSl .54 LAL .00

RP |07.86 LAP -.4|

RC 43.711 GL -2,95

PLAN_. TOCENTRXC CONIC.
C3 |4,368 VHL 3.790

LN(_I A2'NTH LNCH TIM_

90.00 9 43 B

9(].00 14 17 43

JO0.OO I0 44 47

11:)(3.00 15 5e 45

110.00 11 14 4

IJ0.00 17 45 _7

FLIGHT TINE 101.00 ARRIVAL 0ATE NOV 24 1970

LOL 3Z0.BO VL

LOP 69.45 VP

GP -14.42 ZAL

OISTANCE 2§7.19_

25.731 GAL 1.32 AZL 90.43 PICA ]08.65 ,_44 1_1.8_ EC( .24503 IN( .4347 VI 29.4D]

37.033 GAP -12,59 AZP 89,86 TAL 175,91 TAP 784,56 RCA 91,97 APO 151,66 VZ 35.135

76.21 ZAP 15.95 ETS 60.72 ZAE 155.76 ETE 330.52 ZAC 86.86 ETC _60.30 CLP -6.89

DLA -23.97 RAL E4E.06 RAD 6567.6 VEL 11.651 PTH _.0§ VHP 8.180 DPA -33.78 RAP 236.36 ECC 1.2365

L-I TINE INJ LAT |NJLONG |NJ RT AS( INJ AZNTH JNJ TINE PO CST T|M INJ Z LAT INJ Z LONG

1273.0_ 8,97 347.11 100.62 116.97 10 4 _1 673.1 1Z.5! 340.23

5647.57 27.97 26§.64 IO6.25 94.62 15 51 50 5047.6 28.32 256.99

1074.04 7.35 ]31.62 99.75 119.06 11 2 41 474.0 11.17 324.9J

5321.81 29.80 241.80 106.38 92.48 17 27 27 4721.8 29.82 233.00

982,81 3;69 3LP'Z.4C 97.49 124.01 11 30 26 382,Z 8,13 316.13

4986.41 34.09 216.32 106.37 87.30 19 9 3 4386.4 33.34 207.16

DIFFERENTIAL CORRECTIONS NIO-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1924 TRA -.8427 TC3 .5937 BAU .1308 SGT 1493.4 SGR 541.6 SG3 186.1 ST 509.5 SR 446.2 $S 351.2

ROE -.2929 RRA .1101 RE3 -.3340 FAU .03436 RRT -.6140 RRF .6559 RTF" -.8719 CRT -.6673 CRS -.5716 C$T .9904

FOE -.1531 FRA .8810 FE3-2.0704 BSP 47]4 SC_ 1588.6 RZ3 -.0953 R13 .8801 LSA 698.8 MSA 305.6 SSA 19.1

6OE .3504 8RA .8499 6E3 .6812 FSP -501 SGI 1533.0 ,_Z 416.4 THA 166.43 ELl 619.7 EL2 273.2 ALF 140.64

LAUNC.H DATE AUG 14 1970 FLIGHT TINE I04.00 ARRIVAL DATE

HELIC(ENTRIC CONIC DISTANCE 263.953

RL 131.54 LAL .00 LOlL 320.80 VL 25.875 GAL 1.11AZI. gO.Z4 HCA 111.87 5NA 12_.65 ECC .23626 INC .2364 Vl 29.401

RP 107.82 LAP -.LPZ LOP 72.67 VP 37.144 GAP -11.80 AZP 89.91 TAL 176.40 TAP 288.27 RCA 93.67 APO 151.63 V2 35.146
RE 44.829 GL -1.71 GP o15.62 ZAL 77.06 ZAP 17.91ETS 56.48 ZAE 153.47 ETE 329.37 ZAC 85.79 ETC 260.50 CLP -6.87

PLANETOCENTR|C CONIC
C3 13.127 VHL 3.623 OLA -_.58 RAL 241.40 RAO 6367.5 VEL 11.598 PTH 2.03 VHP 7.769 0PA -35.27 RAP 237.35

LNCH A2_ITH LNCH TINE L-I TINIE INJ LAT |NJ LCNG ]NJ RT ASC ZNJ AZ14TH JNJ TJNE PO CST TIM INJ 2 LAT

90.00 9 20 16 1324.64 7.36 350.05 96.04 117.42 9 42 21 724.6 10.98

90.OO 14 35 17 5556.46 28.19 259.00 103.64 91.31 16 7 54 4956.5 28.17

JOO.OO 10 24 57 1115.88 5.96 333.95 97.28 119.35 10 43 33 515.9 9.82

IOO,OO 16 13 17 5240.45 29.88 235_76 103.65 89.30 17 40 38 4640,5 29.47

110.00 10 58 58 1009.25 2.66 323.82 95.23 124.09 11 15 47 409.2 7.11

130,00 17 55 46 4919,85 33,76 211.15 103,39 84,26 19 17 46 4319,8 32,59
DIFFERENTIAL CORR[CT|ONS NIO-COJRSI[ IX[CUT|ON ACCURACY

TOE .1833 TRA -.82_ TC3 .7089 BAU .1447 SGT 1532.4 S6R _.4 ,_3 205.3

ROE -.2730 RRA .1234 RE3 -.4213 FAU .03683 RRT -.6_7 RRF .7118 RTF" -.8798

FOE -.1340 FRA .9241 FC3-2.4292 BSP 4gOB SG8 1634.8 223 -.I078 RI3 .8894

802 .3288 8RA ,8349 BE3 ,8247 FSP -559 ,%1 1582,1 S¢2 411,6 THA 165,O7

NOV 26 1970

ECC 1.2160
INJ 2 LONG

343.-24

250.33

327.29

226.98

317.57

202.11

OR_IT'0L_INATION ACCURACY

5T 514.1 _ 436.4 SS 350.B

CRT -,6783 CRS _.5351 CST .9814

LSA 696,4 MSA 304,2 55A 19.6

ELI 619.7 EL2 266.1ALF 141.82

LAUNCH 04TE AUG |4 1970 FLIGHT TIN[ 106.00 ARRIVAL 0ATE NOV 28 1970

HELIO(ENTRIC CONIC

RL 151.54 LAL .00

RP 107.79 LAP -,03

RC 46.073 GL -.25

PLAN[TC_ENTRIC CONIC

C3 12.057 VHL 3.472

LNO4 AZNTH LNCH TIN[

90.00 8 57 6

90.00 14 53 10

I00.00 I0 4 21

100.00 16 28 35
110.00 10 42 49

II0.00 18 6 36

DIFFERENTIAL COR_CTION$
TOE .17|3 TRA -.8087 TC3 .8305 8AU .1585

ROE -.2525 RRA ,1386 RE3 -,5263 FAU ,03950

FOE -.1069 FRA .9718 FC3-2.8362 8SP 5081

Bog .5052 BRA .8205 BE3 .9832 FSP -622

DISTANCE 270.702

LOL 320.80 VL 26.D07 GAL .91AZL 90.03 HCA 115.09 SMA 123.43 ECC .22824 INC .0305 Vl 29.401

LOP 75.89 VP 37.247 GAP -11.03 AZP 89.99 TAL 176,91 TAP 292.00 RCA 95.26 APO 151.60 V2 35.158

GP -16.98 ZAL 77,97 7AP _10 ETS 53,07 ZAE 151.30 ETE 327.96 ZAC 84.t6 ETC 260.69 CLP -10.92

OLA -20.98 RAL 240.73 RA0 6567.5 VEL 11.552 PTH 2.02 VHP 7.382 OPA -36.89 RAP 238.22 ECC 1.1984

L-I TINE INJ LAT |NJ LONG INJ RT ASC INJ A_ITH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

1380.51 5.60 353.21 95.62 117.80 9 20 6 780.5 9.28 346.46

5464.28 28.25 252.26 100.99 87.93 16 24 14 4864.3 27.66 243.64

1163.43 4.36 336.58 94.94 119.60 10 23 45 563.4 8,27 329,97

5156.59 29.65 229.54 100.91 86.03 17 54 31 4556.6 28,79 220.84

1042.88 1.37 325.58 93.08 124.16 11 0 12 442.9 5.85 319.35

4849.91 33.15 205.78 100.44 81.14 19 27 26 4249.9 31.57 196.91

NID-C£XJRSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1566.8 ,S6R _d36.0 SG3 226.3 ST 513.8 SR 423.3 SS 349.3
RRT -.7147 _ .7648 RTF -.8870 CRT -.6873 CRS -.4829 E$T .9656

,%6 1679.9 RZ3 -.1210 R13 .8984 LSA 687.3 MSA 304.1 $SA 20.2

SGI 1629.8 SG2 407.5 THA 163.49 ELI 614.0 EL2 257.3 ALF 142.92

LAUNCH DATE AUG 14 1970 FLIGHT TINE 108.00 ARRIVAL OATE NOV 30 1970

H(LI(XENTRIC 03NIC OISTANCE 277.441
RL 151.54 LAL .00 LQ. 320.BO VL 26.127 GAL .73 A21. 89.82 _ 118.31 SqA 124.15 ECC .22092 IN(: .1817 Vl 29.401

RP 107.76 LAP .16 LOP 79.12 VP 37.341 GAP -J0.Z9 AZP g0.09 TAL 177.43 TAP 295.74 RCA 96.73 APO 151.58 V2 35.168
RE 47.43J GL 1.43 GP -18.51 ZAL 78.93 ZAP L=_.52 ETS 50.33 ZAE 149.25 ETE 326.29" ZAE 83.14 ETC 260.85 ELP -13.06

PLANE TC_ENTR_C CONIC

C3 11.143 VHL 3.338 OLA -19.14 RAL 240.08 RA0 6567.4 VI[L 11.312 PTH 2.01 VHP 7.019 0PA -38.65 RAP 238.95

LNCH A_4TH LNCH TINE L-I TZNE INJ LAT |NJ _ ZNJ RT AS(: INJ AZNTH [NJ TIME
90.00 8_ 33 31 1441.51 3.65 356.64 93.39 118.10 8 57 33

90.00 15 11 34 5370.41 27.83 245.42 _._ 84.53 16 41 4

100.00 9 43 3 1217.13 2.55 339.54 92.78 119.79 10 3 20

100.00 16 44 d3 _0.01 _.07 L_73.17 g_.22 82.73 18 9 13

110.00 10 25 44 1083.40 -.18 3_7.69 91.08 124.18 10 43 47

110.00 18 18 3_ 4776.51 32.24 200.25 97.59 77.98 19 38 8

OIFFER_NT|AL CORI_CT_CINS M|O-_ EXECUTZON ACCURACY

TOE .1565 TRA -.7911 TC3 .9577 B_ .1726 SGT 1597.6 SC.R 654,1 ,%3 249;3

ROE -.2310 RRA .1564 RE3 -.6526 FAU .04243 RRT -.7599 RgF .8J36 RW -.8936

FOE{-.0698 FRA 1.02_O FC3-3._9 8_P 52_1 _ 1726.3 R_3 -.1349 R13 .9073

BoE .2790 BRA .8074 BC3 1.1589 FSP -694 561 1678.1SG2 404.8 THA 161.61

ECC 1.1834

PO CST TIN INJ 2 LAT INJ 2 LONG
841.5 7.38 349.94

4770.4 26.78 236.91

617.1 6.50 332.97
4470.0 27.76 214.61

483.4 4.31 3_1.48

4176.5 30.25 191.60

ORBIT DETERMINATION ACCURAC_
ST 508.8 SR 405.8 S5 348.8

CRT -.6952 CR5 -.4113 CST .9385
LSA 671.8 MSA 305.8 SSA 20.7

ELI 602.4 EL2 246.4 ALF 144.09
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197Op

LAUNCH 0ATE AUG 14 1970

HIEL IOCENTRIC CONIC

RL 1_1.34 LAL .00

RP 107,72 LAP .35

RC 48.893 GL 3.36

PLANE ToCIrNTRI C CONIC

C3 10.374 VHL 3.L_21

LNO4 A2'I4TH LNCH TXN[
90.00 8 9 3J

90.DO 15 30 43

1OO.00 9 21 5

I00.00 17 1 50
110.00 lO 7 48

110.D0 18 31 37

FLIGHT T|NE 110.00 ARRIVAL DATE DEC Z 1970

01STAI_E 284.169

LQ. 320.80 VL 26.236 GAL .56 AZL 89.59 PICA 121.54 SMA 124.82 ECC .21426 INC .4119 Vl 29.401

LOP 82.34 VP 37.427 GAP -9.57 AZP gO.2Z TAL 177.96 TAP 299,50 RCA 98.08 APO 151.57 V2 35.179

GP -20.25 ZAL 79.93 ZAP 2_k,18 ETS 48.11 ZAE 147.30 ETE 324.34 ZAC 81.50 ETC 260.98 CLP -15.30

OLA -17.08 RAL 239.48 RA0 6567.4 VEL 11.479 PTH 2.00 VHP

L-I T|NE INJ LAT INJ LONG ZNJ RT AS(: INJ AZNTH INJ TII_

1508.45 1.50 .38 91.40 118.28 8 34 40

5274.31 27.01 2_.51 95.87 81.16 16 58 37

1277.52 .50 342.85 90.85 119.89 9 42 23

4980.47 28.13 2J6.68 95.65 79.44 19 24 51

1131.20 -Z.O0 330.18 89.28 124.13 10 26 39

4699.55 31.01 194.59 94.89 74.84 19 49 57

DIFF'ERENT|AL CORREC T/ONS

TOE .139E TR4 -.7751 TC3 1.0777 BAU .1862

ROE -.2077 RRA .1772 RC3 -.8004 IrAU .04546

FOE -.0212 FRA 1.0828 FC3-3.7936 BSP 5439

BOlE .Z501 BRA .7951 BC3 I .3424 FSP -770

NI0-C£X/RSE EXECUTI(_I ACCURACY

SGT |6|9.6 _ 714.9 SG3 273.7

J_T -.7989 _ .8559 RTF -.8989

SGB 1770.4 _ -.1493 R13 .9156

SGI 1723.6 ,%2 404.1 THA 159.39

LAUNO40ATE AUG 14 1970

6.682 0PA -40.58 RAP 239.50 ECC 1.1707

PO CST TIN INJ 2 LAT INJ 2 LOt,IG

908.4 5.27 353.72

4674.3 25.51 230.16

677.5 4.48 336.32

4380.5 26.38 208.31

531.2 2.49 323.98

4099.6 28.62 186.21

CR6IT 0ETERNINATION ACCURACY

ST 498.9 SR 382.9 SS 352.2

CRT -.7048 CR5 -.3204 CST .8948

LSA 650.5 NSA 309.7 SSA 21.2

ELI 584.6 EL2 231.8 ALF 145.41

HELIOCENTRIC CONIC

RL 151 .54 LAL .(30
RP 107.69 LAP .54

RC 50.451 GI. 5.57

PLANE TC(ENTRIC CONIC
C3 9.741 VHt. 3.121

LNCH AZNTH LNCH TINE

90.00 7 45 3

90.00 15 5O _0

I00.00 8 58 3O

tOO.DO 17 20 5

110.00 9 49 3

110.00 18 45 59

FLIGHT TINE 112.00 ARRIVAL 0ATE 0EC 4 1970

OISTt_NCE 290.884

LCL 320.80 VL L_.33§ GAL .40 AZl. 89.34 PICA 124.7"7 SMA 125.45 ECC .20824 IN(: .6584 V| 29.401

LOP 85.57 VP 37.503 GAP -8,88 AZP g0.38 TAL 178.50 TAP 303.26 RCA 99.31 APO 151 .f15 V2 35.188

GP -L=_.ZJ ZAL 80.93 ZAP _.09 FT$ 46,29 ZA_" 145.40 _TE 3L_.II ZAC 79,62 ETC 261.08 CLP -17.65

DIFFERENTIAL CORRI[C T|ONS

TOE .1168 TRA -.7611 TC3 1.1_1 8AU ,2004

ROE -.1809 RRA .2029 RC3 -.9730 FAU .04864

FOE .0450 FRA 1.1_103 FC3-4.3L=_Z7 8SP 5591

BOE .2153 BRA .7877 _3 | .5388 FSP -849

DLA -14.69 RAL 238.93 RAO 6567.4 VEL 11.451 PTH | ;99 VHP 6.372 DPA -42.69 RAP 239.83 ECC 1.1603

L-Z TIME INJ I._T |NJ I.O4G INJ RT ASC INJ A2NTH INJ TIME PO (:ST TIM INJ 2 LAT INJ 2 LONG

IS82.14 -.88 4.49 89.68 118.30 8 11 26 982.1 2.91 357.86
5175.49 25.78 231.54 93.52 77.87 17 17 6 4575.5 23.85 223.40

1343.18 -1.79 346.56 89.18 119.84 9 20 55 745.2 2.19 340.04

4887.68 215.79 210.11 93.27 76.23 18 41 33 4._87.7 24.63 _I .98

1186.72 o4.12 333.09 87.72 123.96 IO 8 52 586.7 .37 326.88

4618.91 29.43 188.84 _.41 71.78 20 2 58 4018.9 26.66 180.75

MIO-COOR_E rXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 163/!.9 SGR 792.J SG3 300.0 ST 483.9 SR 352.1 SS 366.1

RRT -.8314 _ .8916 RTF" -.9039 CRT -.7139 CR8 -.2123 CST .8324

_dg |SZO.E R23 -.1627 RI3 .9242 LSA 624.9 NSA 318.1 SSA 21.6

•_1 |-T74.3 _2 406.6 THA 156.82 ELl 559.1 EL2 213.4 ALF 147.19

LAUNCH 0ATE AUG 14 1970 FLIGHT TINE 114.00 ARRIVAL DATE DEC 6 i970

HELIOCENTR|C CONIC

RL 151.54 LAL .00
RP 107.67 LAP .73

RC 52.096 GL 8.07

PLAN[TOCENTRIC CONIC
C3 9.239 VHL 3.040 OLA -12.03 RAL 238.47 RAO 6567.3 VEL

LNCH ATNTH LNCH TINE L-I TIME INJ LAT

90.00 7 20 4 1663,47 -3.50
90.00 16 12 11 5073.44 24.14

I00.00 8 35 16 1420.83 -4.34

I00.00 17 39 39 4791.32 25.06

110.00 9 29 40 1250.50 -6.54

II0.00 19 I 46 4534.41 27.49

DIFFERENTIAL CORRECTIONS

TOE .0913 TRA -.7443 TC3 1.2_O6 _AU .2153

ROE -.1493 RRA .2327 RC3-1.1712 FAU .05190

_OE .J298 _RA 1.2198 _3-4.8628 _._o 5776

BOE .1750 BRA .7798 BC3 1.7428 FSP -9_

O|STANCE 297.584

LOL 320.80 VL 26.424 GAL .25 ATL 89.07 PICA 128.00 S#4A

LOP 88.80 VP 37.576 GAP -8.21 AZP 90.57 TAL 179.02 TAP

GP -24.44 2AL 81.98 ZAP 31.26 ETS 44,78 ZAE 143.51ETE

125.99 ECC .20280 INC .9253 Vl 29.401

_07.02 RCA 100.44 APO 151.54 v2 35.198

319.57 2AC 77.47 ETC 261.13 CLP -20.13

11.429 PTH 1.98 VHP 6.091 0PA -45.03 RAP 239.91ECC 1.1521

IN,_LONG ;NJ RT ASC ZNJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

9.03 88.30 118.12 7 47 47 1063.5 .29 2.40

224,52 91.43 74.72 17 36 44 4473.4 21.81 216.62

350.72 87.83 119.60 8 58 57 820.8 -.37 344.19

203.49 91.14 73,15 18 59 31 4191.3 22.51 195.60

336.45 86.48 123.63 9 50 30 650.5 -2.07 330.20

183.03 90.20 68.84 213 |7 20 3934.4 24.37 175.26
MID-COURSE EXECUTICN ACCURACY ORBIT 0ETERNIIqATION ACCURACY

SGT 1644.0 SGR 887.3 SG3 326.9 ST 464.1 SR 312.7 SS 395.3

RRT °.857I R_ .9202 RTF -,9078 CRT -.7361CRS -.1189 CST .7555

SG8 1868._ R23 -.1734 R]3 .9328 LSA 600.9 MSA 328.4 SSA 21.6

,%1 1822.1 ,%2 412.4 THA 153.73 ELI 527.7 EL2 186.1 ALF 149.41

LAUNCH 0ATE AUG 14 1970 FLIGHT TIME 116.00 ARRIVAL 0ATE DEC 8 1970

HEL I(XENTR|C CCNIC

RL 151.54 LAL .DO

RP 107.64 LAP .92

RC 53.818 GL 10.90
PLANE TOCENTRI C C(_I[C

C3 8.868 VHL 2.978

LNCH A2'NTH LNCH TIME

gO.DO 6 54 28
90.00 16 35 I

IDO.DO 8 II 22

I00.00 18 0 47

110.DO 9 9 32
110.00 19 19 7

DISTANCE 304,267

LO. 320.80 VL L_.504 GAL .12 AZI,. 88.78 _ 131.23 SMA

LOP 92.03 VP 37.641 GAP -7.S6_AZP 90.80 TAL 179.53 TAP

GP -26.96 ZAL 83.01 ZAP 34,71 ETS 43.48 ZAE |41.58 ETE

126.50 ECC .19792 INC 1.2167 VJ 29.401
310.76 RCA 101.47 APO 151.54 V2 35.206

_16.71 2AC 75.01ETC 261.12 CLP -22.74

OLA -9.07 RAL 238.13 RAO 6367.3 VE_ 11.413 PTH 1.98 VHP 5.844 0PA -47.60 RAP 239.66

L-I TINE INJ L_T INJ _ INJ RT ASC INJ A2_4TH INJ TINE PO CST TIN ZNJ 2 LAT

1753.45 -6.37 14.09 87.31 117.65- 7 23 41 1153.4 -2.62
4967.63 22.0_ 217.46 89.65 71.78 17 37 49 4367.6 19.36

1505.32 -7.J7 355.41 86.68 119.10 8 36 28 905.3 -3.23

4691.00 2"_.91 196.80 89.34 70.26 19 18 58 4091.0 20.01

1323.21 -9.26 340.32 85.61 123.05 9 31 35 723.2 -A.84

4445._ 25.|8 177,19 88.34 66.08 20 33 13 3845.9 21.73
DIFFERENTIAL CCi_IE_TIONS

TOE .0635 TRA -.7311 TC3 1.3_ 6AU .2_04

ROE ;ZlT_ RRA .2703 RC3-1.3895 FAU .05494

FOE .2337 FRA 1.2985 FC3-5.3631 6SP 5939

BOG .1283 BRA .7795 8C3 1.9435 FSP -1020

MIO-COUR_ EXECUTION ACCURACY

SGT 16_2.9 _ 1004.1 SG3 354.2
RRT -.8768 RRF .9424 RTF -,9108

1925.4 R_3 °.|B03 R13 .9416
,%1 J878.fl SG2 422.6 THA 150.I6

ECC 1.I459

ZN_ 2 LONG

7.42

209.83

348.83

189.20
334.01

169.74

CRBIT DETERMINATION ACCURACY
ST 445.1SR 267.5 58 448.1

CRT -.7919 CR5 °.1089 CST .688I

LSA 597.9 NSA 335.4 SSA 21.0

ELI 498.4 EL2 145.9 ALF 151.93
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970,

LAUNCH OATE AUG 14 1970

HELIOCENTRIC CONIC

RL 151.54 LAL .00

RP 107.61 LAP 1.10

RC 55.612 GL 14.06
PLAN[TOCENTRIC CC_IC

C3 8.638 VHL 2.938

LNCH AZNTH LNCH TIME

90.00 6 28 5

90.00 16 59 42

100.00 7 46 41

1OO.OO Ie 23 47

II0.00 8 48 40

110.00 19 38 17

FLIGHT TIE I18.00 ARRIVAL GATE

015TJW_CE 310.932

LOL 320.80 VL 26.576 GAL -.00 AlL 88.46 HCA 134.46 5HA 126.96 ECC .19356 INC 1.5388 Vl 29.401

LOP 95.27 VP 37.699 GAP -6.93 AZP 91.08 TAL 180.02 TAP 314.48 RCA 102.39 APO 151.54 V2 35.214

GP -29.80 ZAL 84.00 ZAP ]8.44 ETS 42.31 ?AE 139.54 ETE 313.54 ZAC 72.22 ETC 261.05 CLP -25.50

OLA -5.78 RAL 237.91 RAO 6567.3 VEL 11.403 PTH J.97 VHP 5.633 GPA -50.44 RAP 239.00 ECC 1.1421

L-I TINE |NJ LAT INJ LONG INJ RT ASC INJ A2_4TH ZNJ TIME F_D EST TIM INJ 2 LAT ZNJ ? LOnG

1853.27 -9.48 19.77 86.80 116.81 6 58 58 1253.3 -5.81 13.02

4857.5Z 19.54 210,37 88.29 69.09 18 L:_ 39 4257.5 16.53 202.99

1599.69 -10.25 .7Z 86.39 118.25 8 13 21 999.7 -6.40 354.05

4586.33 20.35 1g0.08 87.94 67.62 19 40 13 3986.3 17.14 182.76

1405.66 -12.28 344.79 85.19 1Z2.15 9 12 5 805.7 -7.95 338.37

4353.14 _.49 171.33 86.90 63.55 20 50 50 3753.1 18.76 164.19

GEC I0 1970

DIFFERENTIAL CCRR[CTIONS

TOE .0§75 TRA -.7JO7 TC3 1.8262 8AU

ROE -.0726 RRA .3Z40

F0E .3279 FRA 1.4130

_E .0925 8RA .7993

LAUNCH DATE AUG 14 1970

HELIOCENTRIC CONIC

RL 151.54 LAL .00

RP 107.59 LAP 1.28

RE 57.469 GL 17.58 GP -33.00 ZAL

PLANETOCENTRIC CONIC

C3 8.543 VHL 2.923

NIO-_SE EXECUTION ACCURACY CRBIT OETERMINATIC_ ACCURACY

.2972 SGT 1793.1SGR 1249.5 SC.3 413.2 ST 445.2 SR 239.5 SS 513.4

RC3-1.8154 FAU .06526 RRT -.9_39 RRF .9658 RTF -.9355 CRT -.926_ CRS -.2832 CST .6156
FC3-6.5449 BSP 7312 5_ 2185.6 /_3 -,1464 RI3 .9615 LSA 631.7 MSA 346.0 554 19.Z

BE3 2.5750 FSP -1270 S_1 2148.8 SG2 398.9 THA I45.89 EL1 499.1 EL2 80.5 ALF 152.75

FLIGHT TINE 120.00 ARRIVAL 0ATE O6C IZ 1970

0ISTANCE 317.380

LOL 320.80 VL 26.640 GAL -.11AZL 88.10 HCA 137.69 5HA 127.38 ECC .18968 INC 1.8988 Vl 29.401

LOP 98.51 VP 37.751 GAP --6.33 AZP 91.40 TAL 180.48 TAP 318.16 RCA 103.22 APO 151.54 v2 35.222

84.95 ZAP 42.47 ETS 41.18 Z_E 137.31 ETE 310.07 ZAC 69.06 ETC 260.89 CLP -28.42

LNCH A2'MTH LNCH TINK L-I TIME INJ LAT

90.00 6 O 40 1964.4! -12.82

9_.00 17 26 39 4742.48 16.59

I00.00 7 21 0 1705.26 -13.38

I00.00 18 48 59 4476.86 17.37

110.00 8 26 57 1498.86 -Ifl.f_3

I10.00 19 59 33 4256.03 19.43

01FFERENTIAL CORR[CTION$

TOE .0J04 TRA -.6937 TC3 1.4127 8AU ,2692

ROE -.0073 RRA .3663 RC3-1.8864 FAU .06063

FOE .5004 FRA 1.4452 FC3-6.1440 9SP 6499

BoE .0127 BRA .7845 BE5 2.3568 FSP -I2_

OLA -2.16 RAL 237.86 RAO 6567.3 VEL 11.399 PTH 1.97 VHP 5.465 OPA -53.57 RAP 237.81ECC 1.1406
INJ LONG INJ RT ASC INJ A_TH INJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG

26.23 86.85 115.47 6 33 25 1364.4 -9.29 19.33

_3.21 87.41 66.72 18 45 41 4142.5 13.30 196.08

6.79 86.47 116.89 7 49 26 1105.3 -9.87 359.97

183.32 87.05 65.28 20 3 36 3876.9 13.89 176.25

349.97 85.32 120.81 8 51 55 898.9 -11.40 543,38

165.46 85.95 61.31 21 10 29 3656.0 15.45 158.60

NI0-COI&_E_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_,T 1591.9 SGR 1316.3 SG3 404.3 ST 409.5 SR 218.6 55 615.2

RRT -.9014 RRF .9714 RW -.9133 CRT -.9957 CRS -.6070 CSt .6184

2065.6 1_3 -.1742 RI3 .9596 LSA 700.5 MSA 320.8 5SA 17.7

$61 2016.0 ,SG2 450.0 THA 140.99 ELI 463.8 EL2 17.9 ALF 151.96

LAUNCH DATE AUG 14 1970 FLIGHT TINE 122.00 ARRIVAL GATE 0EC 14 1970

HELIOCENTRIC CONIC OISTANCE 324.206

RL 151.54 LAL .00 LOL 320.80 VL 26.696 GAL -.2J AZL 87.69 HCA 140.92 S_A

RP 107.57 L4P 1.45 LOP 101.74 VP 37.797 GAP -5.74 A?P 91.79 TAL 180.90 TAP

RE 59.382 GL 21.46 GP -36.57 ZAL 85.85 ZAP 46.79 ETS 40.00 ZAE 134.81ETE

PLAMETOCENTRIC CONIC

C3 8.625 VHL 2.937 CLA 1.79 RAL 237.98 RAO 6567.5 VEL 11.402 PTH 1.97 VHP

LNCH ATMTH L_H TIME L-I TIM[ INJ LAT

90.00 5 31 51 2088.76 -16.33

90.00 17 56 26 4621.75 13.21

1OO.00 6 54 1 1823.70 _17.11

I00.00 19 16 57 4362.04 13.97

110.00 8 4 II 1604.10 -19.17

110.00 20 23 16 4154.40 16.00

DIFFERENTIAL CORRECTIONS

T_E -.0209 TRA -.6819 TC3 I .3_4 8AU .2886

RCE .0704 RRA .4362 RC3-2.1150 FAU .06186

FOE .6755 FRA 1.5310 FC3-6.2089 8SP 6781

BOE .0734 BRA .B095 BE3 2.5029 FSP -1264

127.75 ECC .18625 INC 2.3064 Vl 29.401

321.81 RCA 103.96 4PO 151.54 V2 35.229

]06.35 Z4C 65.51 ETC 260.61 CLP -31.51

5.347 DPA -56.98 RAP 235.93 ECC 1.1420

INJ LONG INJ RT ASC INJ A2_4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

33.67 87.59 113.46 6 6 39 1488.8 -13.02 26.56

195.97 87.12 64.72 19 13 28 4021.7 9.69 189.05

13.81 87.22 114.89 7 24 25 1223.7 -13.61 6.77

176.49 86.74 63.30 ZO 29 39 3762.0 10.28 169.64

356.04 66.12 118.86 8 30 f15 1004.1 -1fl.17 349.21

159.58 85.59 59.38 21 32 31 3554.4 II.8Z 152.97

NIO-_JR,_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
SGT 1_46.4 _ 1512.4 S_3 423.0 ST 402.1 SR 292.4 SS 737.9

RRT -.9046 RRF .9_01RTF -.9112 CRT -.9228 CRS -.8864 CST .6451

S_ _163.0 R_3 -.1627 R]3 .9682 LSA 837.4 MSA 300.3 5SA 15.3

5(11 2110.8 S_2 172.2 THA 135.70 ELl 488.4 EL2 92.8 ALF 144.67

LAUNCH GATE AUG 14 1970 FLIGHT TINE 124.00 ARRIVAL DATE DEC 16 1970

HELIOCENTRIC CONIC 0ISTANCE 330.811

RL 151.54 LAL .00 LOL 3_.B0 VL 26.746 GAL -.29 AZL 87._2 P_.A 144.I5 St4A 128.08 ECC .18324 INC 2.7751 Vl 29.401

RP 107.55 LAP 1.62 LOP I04.96 VP 37.838 GAP -5.16 AZP 92.25 TAL 161.27 TAP 325.42 RCA 104.61 APO 151 .55 V2 55.235

RC 61.346 GL 25.70 GP -40.53 ZAL 86.62 ZAP 51.37 ETS 38.67 ZAE 131.97 ETE _O2.42 ZAC 61.57 ETC 260.19 CLP -34.79

PLANETOCENTRIC CONIC

03 8.917 VHL 2.9_6 OLA 6.07 RAL 238._O RAO 6567.3 V_L 11.41_ PTH 1.98 VHP 5.288 0PA -60.65 RAP 233.10 ECC 1.146_

LNCH A2_4TH LN_H TIME L-! TINE INJ LAT JNJ LCNG [NJ RT ASC INJ A214TH |NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 5 0 58 2228.94 -19.91 42,39 89.15 110.56 5 38 6 16_8.9 -16.94 34.98
9_.00 18 29 52 4494.27 9.39 188.55 87.56 63.16 19 44 46 3894.3 5.71 181.80

I00.00 6 25 I1 1957.28 -20.73 LP'Z.07 88.81 112.03 6 57 48 1357.3 -17.56 14.71

IOO.00 19 46 20 4241.16 10.17 169.53 87.14 61.74 20 59 1 3641._ 6.31 162.86

110.00 7 40 1 1723.O6 -22.91 3.24 87.77 116.09 8 8 44 1123.1 -19.22 356.05

110.00 20 49 59 4048.13 12.23 153.65 85.92 57.83 21 57 27 3448.1 7.89 147.24

0IFFERENTIAL CORRECTIONS NID-C,_URS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.0476 TRA -.6654 TC3 1.2196 8AU .3119 _T 1478.9 S_R 1739.6 _3 434.2 ST 396.5 SR 446.8 55 869.6

ROE .1706 RRA .5204 RE3-2.3146 FAU .06208 RRT -.g041 RRF .9_62 RTF -.9069 CRT -.8290 CR5 -.9722 CST .6771

FOE .8646 FRA 1.6012 FC3-6.0274 8SP 7119 SG_ L_283.3 R_3 -.1441 RI3 .9762 LSA 1016.4 MSA 282.2 55A 12.8

BOE .1771 _RA .8447 8C3 2.6162 FSP -1_5 _I 2_29.4 S_2 495.2 THA 129.89 ELI 571.6 EL2 173.3 ALF 130.89
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH _ATE AUG 14 1970 FLIGHT TIE 126.00 ARRIVAL CATE OEC 1B 1970

HELIOCENTRIC CONIC 0ISTANCE 337.393

RL |5| ,54 LAL .00 LOL 320.80 VL 26.790 GAL -.35 4ZL 86.68 HCA 147.38 SNA 128.37 ECC .18062 INC 3.3235 Vl 29.401

RP 107.53 LAP 1.79 LOP 108.22 VP 37.874 GAP -4.6| A2'P 92.80 TAL 181.60 TAP 328.98 RCA 105.18 APO 151.fi5 VZ 35.240

RE 63.355 GL 30.29 GP -44.66 ZAL 87.31 ZAP 56.17 ET5 37.10 ZAE 128.73 ETE 298.35 ZAC 57.24 ETC 259.58 CLP -38.25

PLANETOCENTRIC CONIC

C3 9.484 VHL 3.080 CLA 10,66 RAL 238,83 RAO 6567.3 V[L 11,440 PTH 1.98 VHP 5,30J DPA -64,54 RAP 228.89 ECC 1.156I

LNCH AZNTH LNCH TINE L-I TINE INJ LAT ZNJ LONG |HI RT ASC ZNJ AZNTH INJ TIE PO CST TIM INJ 2 LAT INJ Z LONG

90.00 4 26 57 2388.81 -23.38 52.83 91.73 106.45 5 6 46 1788.8 -20.90 45.03

90.00 19 8 10 4338.30 5.I3 |80.83 88.87 62.1I 20 ZO 49 3758.3 1.36 174.18

1{30.00 5 53 37 2|09.3| -Z4.29 31,97 91.43 |07.99 6 28 46 1509.3 -21.60 24.20

100.00 20 24 IZ 4113.03 5.96 |62._4 88.42 60.65 2I 32 45 3513.0 2.00 155.79

110.OO 7 13 56 1858.00 -26.68 ||.91 9(3.46 112.2| 7 44 54 |258.0 -23143 4.26

110.00 Z! 20 _ 3937.10 8.14 147.66 87.08 56.68 22 26 O 3337.1 3.70 141.38

OIFFERENTIAL CCRR1ECTIONS MI0-OOURSIE [XECUTION ACCURACY ORBIT DETCRMINATION ACCURACY

TOE -.0674 TRA -.6448 TC3 |.0454 8AU .3373 SGT |_5.8 SGR J994.3 .5G3 434.6 ST 387.6 SR 663.3 SS 1000.3

ROE .3004 RRA .6236 RC3-2.4467 FAU .0_(368 RRT -.8979 RRF .9904 RTF -.8983 CRT -.7807 CRS -.9926 CST .7001

FOE 1.0585 FRA 1.6522 FC3-5.5390 85P 7_09 5(_ 2428.5 RZ3 -.I2|0 RI3 .9832 LSA 1232.5 MSA 267.6 SSA 10.5

602 .3079 6RA .8970 8C3 2.6606 F5P -1310 SGJ 2373.8 _ 512.4 THA 123.74 ELI 736.6 EL2 218.! ALF 1!7.09

LAUNCH OATE AUG 14 1970 FLIGHT TIME |28.00 ARRIVAL {)ATE 0EC L>D J970

HELIOCENTRIC CONIC 0JSTAN(E 343.952

RL 151.54 LAL .(30 LCI. 320.80 VL _.827 GAL -.41AZL 86.02 PICA I_0.6l SMA I28.62 ECC

RP 107.52 LAP 1.95 LOP III.47 VP 37.905 GAP -4.07 AZP 93.47 TAL J81.87 TAP 332.48 RCA

RC 65.403 GL 35.18 GP -49.56 ZAL 87.89 ZAP 61.I1ET$ 35.19 Z/g[ 125.04 ETE 294.20 ZAC
PLANETCX:ENTRIC CONIC

C3 10.435 VHL 3.230 OLA 15.52 RAL 239.61 RAO 6567.4 VEL 11.48I PTH 2.00 VHP 5.405 DPA
LN(.H AZMTH LNCH TINE L-X TXNE XNJ LAT |NJ L_ INJ RT A_ ZNJ Az-NTH JNJ TINE

90.00 3 47 54 2574.9I -_6.37 65.63 95.5_ 100.71 4 30 49

90.00 19 53 25 4210.20 .37 172.55 91.31 61.69 21 3 35

I00.00 5 17 46 2285.12 -27.43 44.07 95,28 102.36 5 55 51

I00.00 2! 6 J4 3975.2"Z 1.32 154.75 90.79 60.13 22 12 3_

J|O.OO 6 44 58 _012.28 -_.20 _.53 94.46 106.83 7 18 30

I10.00 21 55 32 3820.83 3.74 141.52 89.27 56.DD 22 59 13

DIFFERENTIAL CORRECTIONS MI0-COURSE £XECUTION ACCURACY

TOE -.0739 TRA -.6166 TC3 .SLP'_ 8AU ;3634 S_T I260.0 _ LP267.4 E,G3 420.9

ROE .4684 RRA .7488 RC3-2.4721FAU ,0572I RRT -.8827 RRF ,9932 RTF -.8816

FOE 1.2416 FRA 1.672! FC3-4.7467 8,5P 8(326 _ 2594.0 R23 -.0963 R13 .9886

8OE .4742 BRA .9700 8C3 2.6052 FSP -1282 SGI 2539.6 .%2 528.7 THA 117.42

.17836 INC 3.9779 Vl 29.401

105.68 APO 151.56 V2 35.245

52.54 ETC 258.71 CLP -41.87

-68.53 RAP 222.62 ECC 1.1717

PO CST TIM INJ 2 LAT INJ 2 LONG
1974.9 -24.62 57.40

3610.2 -3.42 165.92

1685.1 -25.4fl 35.83

3375.Z -2.67 _48.23
1412,3 -27.60 14.30

32_0.8 -.75 135.31

GRflIT DETERMINATION ACCURACY

ST 365.2 SR 929.3 SS I||6.0

CRT -.7380 CR5 -.9978 CST .6927

L$A J475o3 MSA 256.7 SSA 8.4

EL1 970.2 EL2 2_5.1ALF 107.23

LAUNCH OATE AUG 14 1970 FLIGHT Ti_. i30.00

HELIOCENTRIC CONIC 0!STANCE 350.484

RL 151.54 LAL .00 LOL 320,80 VL 26.859 GAL -.45 AZL 85.22 HCA

RP 107.5I LAP Z.11 LOP 114.71 VP 37.932 GAP -3.55 AZP 94.29 TAL

RE 67.486 GL 40.32 GP -54.57 ZAL 88.34 ZAP 66.08 ETS 32.82 ZAE

PLANE.TOCENTRIC CONIC

C3 11.956 VHL 3.458 GLA 20,58 RAL 240.64 RA0 6567,5 VEL 1J.547 PTH

LNCH AZNTH LNCH TIN([ L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 2 59 34 2800.88 -28.19 81.89 100.61 92.78

90.00 L_ 49 57 4040.36 -5.09 163.06 95.28 62.11

lO0.OO 4 34 27 2494.96 -29.56 59.28 100.51 94,65

I00.00 21 57 45 3821.51 -3.89 146.3I 94.62 60.54

110.00 6 11 28 2191.39 -32.99 35.75 |00.01 99.49

llO.OO 22 57 13 3697.85 -.95 135.10 92.79 55.83

OIFFERENTIAL CORRECTIONS

TOE -.0594 TRA -.5824 TC3 .5734 BAU .3889

ROE .6846 RRA .9(372 RC3_2.3645 FAU .05164

FOE 1.3944 FRA 1.6643 FC3-3.739_ 85P 8545

BOE .6872 _A ! .0780 8C3 2.4330 FSP -1200

153.83 SMA

J82.08 TAP

J20.89 ETE

2.02 VHP

ARRIVAL CATE DEC Z? 1970

128.83 ECC .17642 INC 4.7782 Vl 29.401

335,9I RCA 106.10 APO 151.56 VZ 35.249

290.02 ZAC 47.53 ETC 257.51 CLP -45.63

5.626 DPA -72.41 RAP 215.05 ECC 1.1968

INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

3 46 15 2200°9 -27.51 73.29
21 57 17 3440.4 -8.79 156,32

5 16 2 I895.0 -28.60 50.61

23 I 27 3221.5 -7.81 139.71

6 48 0 1591.4 -31.33 26.90

23 38 5I 3097.8 -5.43 128.88

NIO-_SE EXECUTION AC£URACY ORBIT 0ETERMINATION ACCURACY

SGT 1108.9 5GR 2557.1 SG3 393.1 ST 324.8 SR 1233.4 SS 1203.1

RRT ,,.8518 _ .9952 RTT: -.850I CRT -.6520 ORS -,9993 CST .6240

SC43 2787o_ R23 -.0717 RI3 .9926 LSA I735.4 HSA 250.1 SSA 6.6

5_I 2733.7 _2 543.4 THA 111.15 ELI 1252.2 EL2 242.5 ALF JO0.13

LAUNCH DATE AUG 14 1970 FLIC44T TIN[ 132.DD

HELIOCENTRIC CONIC

RL 15|.54 L_L .00

RP 107.50 LAP 2.25

RC 69.600 GL 45.62

PLANETOCENTRIC CONIC

C3 14.382 VHL 3.792

LNCH A2'MTH LNCH TIME
90.00 ! 47 37

90.00 22 12 Jl

100.00 3 34 49

I(30.00 23 7 41

110.00 5 30 3

110.00 23 28 56

OIFFERENTIAL CORRECTIONS

TOE -.0124 TRA -,5329

ROE .9660 RRA 1.1032

FOE 1.5040 FRA 1.6152

80E .9661 _RA 1.2252

0ISTANCE 356.989

LCL 320.80 VL _6.886 GAL -.47 AZL 84.21 _ 157.05 5_4A 129.01ECC

LCP I17.96 VP 37.954 GAP -3.04 A2_P 95.33 TAL 182.23 TAP 339.28 RCA

GP -59.85 ZAL 88.67 ZAP 70.94 ET$ _J.92 ZN[ 1|6.30 ETE 285.84 ZAC

ARRIVAL DATE OEC 24 1970

• I7480 INC 5.7857 Vl 29.401

106.46 AP@ 151.56 v2 35.253

42.25 ETC 255.83 CLP -49.44

0LA 25.74 RAL 241.93 RA0 6567.6 VEL 11.652 PTH 2.05 VHP 6.003 OPA -75.80 RAP 198.10 ECC 1.2367

L-I TINE JNJ L4T JNJ LONG INJ RT A_C JNJ AZNTH ZNJ T_HE PO CST TIM ]NJ 2 LAT INJ Z LONG
3112.28 -27.12 104.53 106.52 81.54 2 39 30 2512.3 -28,01 95.98

3808.79 -12.24 149._0 101.67 64.27 23 J5 39 3208.8 -15.61 142.74

2766.73 -29.36 79.42 106.84 84.09 4 20 55 2166,7 -29.86 70.66

3629.58 -10.24 135.59 100.63 61.76 24 8 IO 3029.6 -13.93 128.75

2406.17 -34.18 52.35 I07.I4 89.75 6 IO 9 1806.2 -33,84 43,12

3562.90 -6.09 128.03 98,1_ 56.30 24 28 19 2962.9 -10.48 I21.69

MI0-CC_ARSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO3 .333J BAU ,4120 5GT 929.1 56R 2851.5 E_3 351.8 ST 268.9 SR 1562.2 55 1251.9

RC3-2.1166 FAU .04425 RRT -.7878 RRF .9966 RTF -.7862 CRT -.4204 CRS -.9998 CST .4021

FC3-2.6633 8SP 9223 SG8 2999.1 1_3 -.0480 Rf3 .99fi4 LSA 2004.9 MSA 245.3 SSA ft.?

8C3 2.1427 FSP -1088 SC,J 2947.5 5G2 553.7 THA 104.93 ELI 1566.3 EL2 243.4 ALF 94.24
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 19705

LAUNCH DATE AUG 14 |970 FLIGHT TIN[ 134.00 ARRIVAL OATE 0EC 26 1970

HELI(X[NTRIC CONIC 0ISTANCE 363.465

RL 151.54 LAL .00 LOL 3ZO.80 VL 26.908 GAL -.48 AZL 82.90 HC* 160.26 5_4A 129.16 ECC .17345 ZNC 7.1017 VJ 29.40J

RP 107.49 LAP 2.39 LOP 121.20 VP 37.972 GAP -2.55 AZP 96.69 TAL 182.30 TAP 342.57 RCA 106.76 APO 151.56 V2 35.255

RC 71.740 GL 50.94 GP -65.35 ZAL 88.90 lAP 75.51ETS 26.40 ZA[ 111.29 ET[ 281.64 ZAC 36.77 ETC 253.45 CLP -53.J5

PLANETC_ENTRIC CONIC

C3 18.356 VHL 4.284 OLA 30.89 RAL 243.48 RAO 6567.7 VIEL 11.821 PTH 2.09 VHP 6.599 DPA -77.98 RAP 175.57 ECC 1.302J

LNCH AZNTH LNCH TIN[ L-I TINE |NJ LAT INJ _ XNJ RT AS(: INJ AZNTH ZNJ TIN[ PO CST TIM INJ 2 LAT /NJ 2 LONG
77.12 22 21 32 3846.00 -2|.86 157.01 11|.38 67.62 23 25 38 3246.0 -24.70 149.26

102.88 I 50 _8 5186.29 -21.84 108.55 111.58 67.61 2 45 44 2586.5 -24.69 100.60

77.12 22 21 52 3846.00 -21.86 157.01 111.58 67.62 25 25 58 5246.0 -24.70 149.28

102.88 J 50 38 5186.29 -21.84 108.35 111.58 67,61 2 45 44 2586.3 -24.69 100.60

110.00 4 30 25 2687.85 -51.97 75.95 114.97 77.20 5 15 15 2087.8 -33.40 65.0!

110.00 0 44 52 5592.44 -12.41 118.88 106.30 57.89 I 41 24 2792.4 -16.56 112.25

DIFFEKqENTIAL CORRECTIONS NIO-COURS( EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

T0E .0847 TRA -.4685 TC3 .1115 gAU .4212 SGT 745.0 SGR 5147.2 S_5 301.1 ST 246.6 SR 1902.5 SS I261.2

ROE 1.5393 RRA 1.3678 RC5-1.7127 FAU .03477 RRT -.6570 RRF .9974 RTF -.6577 CRT .1555 CRS -.9999 CST -.1436

FOE 1.5631 FRA 1.5454 FC3-1.6401BSP 9507 S_ 5254.1 1_5 o.0246 RJ3 .9971 LSA 2282.6 MSA 244.5 SSA 4.1

BO[ 1.3419 BRA 1.4438 ¢C5 | .7165 FSP -902 S_1 5185.9 SG2 567.7 THA 98.86 ELI 1902.5 EL2 244.4 ALF 88.99

LAUNCH DATE AUG 14 1970 FLIGHT TINE 136.00 ARR|VAL DATE OEC 28 1970

HELJCCENTRIC F.J_I]C DISTANCE 369.901
RL 151.54 LAL .00 LQ. 320.80 VL 26.926 GAL -.48 AZL 81.10 PICA 163.46 5NA 129.28 ECC .17257 INC 9.9046 Vl 29.401

RP IO7.48 LAP 2.55 L(3P 124.45 VP 57.986 GAP -Z.Oe AZP 98.54 TAL |82.51 TAP 545.77 RCA 107.00 APOH51.56 V2 55.257

RC 73.gO3 GL 56,10 GP -71.09 ZAL 89.05 ZAP 79.66 ETS 22.16 ZAE 105.85 ETE 277,52 ZAC 51.11ETC 249.91 CLP -56.36

PLANETOCENTRIC CONIC

C5 25.212 VI.N. 5.0210LA 55.84 RAL 245.25 RAO 656b.0 VEL 12.|07 PTPL. 2.17 VHP 7.527 OPA -78.05 RAP 147.67 ECC 1.4149
LNCH A2'NTH LNCH TINE L-I TINE INJ i.AT ]NJ L,CNG |NJ RT ASC |NJ A214TH |NJ T|NE PC) CST TIN INJ 2 LAT INJ 2 LONG

67.06 _J 24 43 4119.49 -22.72 178.55 119.82 61.51 22 53 L_ 3519.5 -26.34 171.12
112.94 3 1 35 3065.65 -22.71 99.48 119.81 61.50 3 52 40 2465.7 -26.53 92.06

67.06 21 24 45 4119.49 -2_Z.72 178.55 119.82 61.51 22 55 22 5519.5 -26.54 171.12

112.94 5 1 55 3065.65 -2_Z.71 99.48 119.81 61.50 5 52 40 2465.7 -26.55 92.06

67.06 21 24 45 4119.49 -L_Z.72 178.55 119.82 61.51 22 55 LPZ 5519.5 -26.34 17J.12

112.94 5 I 55 3065.65 -LPZ.71 99.48 119.61 61.50 5 52 40 2465.7 -26.53 92.06

01FFERENTIAL CORRECTICI_ NI0-COURS[ EXECUTION ACCURACY ORBrT OETERt41NATXON ACCURACY

TOE .2909 TRA -.54_ TC5 -.0175 8AU .4265 SGT 594.1 _ 5_J1.9 S_5 242.1 ST 565.4 SR 2178.2 58 1205.0

ROE 1.8052 RRA 1".6896 RC5-1.2652 FAU .02565 IqRT -.25|5 _ .9980 RTF -.2526 CRT .7299 CRS-I.0000 CST -.7327

FOE 1.5562 FRA 1.4_5 FC5 -.8807 BSP 10388 S_ 5445.5 1_5 -.0055 R15 .9980 LSA 2505.5 MSA 246.7 SSA 3.3

BOE 1.8265 BRA 1.7256 8C3 1.2653 FSP -750 `%1 5594.8 `%2 577.5 THA 92.59 ELI 2194.5 EL2 246.5 ALF 82.97

LAUNCH DATE AUG 14 1970 FLIGHT TIN[ 158.00 ARRIVAL GATE DEC 3D 1970

HELIOCENTRIC CONIC CISTANC[ 376.291

RL 151.54 LAL .DO LOL 320.B0 VL 26.959 GAL -.46 AZL 78.46 HCA 166.64 S_4A 129.37 ECC .1715_ INC11.5397 Vl 29.401

RP 107.48 LAP 2.65 LOP 127.70 VP 37.997 GAP -1.62 AZP 101.24 TAL 182.22 TAP 548.86 RCA 107.18 APO 151.56 V2 55.258

RC 76.087 GL 60.84 GP -77.15 ZAL 89.14 ZAP 85.22 ET$ 17.01ZAE 99.90 ETE 272.65 ZAC 25.24 ETC 244.18 CLP -57.92

PLAN[TOCENTRIC CONIC
C3 38.084 VHL 6.171 OLA 40.55 RAL 247.14 RA0 6568.5 VEL 12.627 PTH 2.29 VHP 9.001 OPA -75.74 RAP 122.61 [CO 1.6268

LNCH A2_qTH LNCH T|N[ L-! TIN[ INJ LAT INJ LONG ZNJ RT ASC |NJ AZNTH INJ TIN[ PC) CST TIN INJ 2 LAT ]NJ 2 LONG

59.99 20 56 55 4325.52 -21.56 194.57 129.73 54.94 22 9 0 5725.5 -25.79 187.72

120.01 3 44 28 3066.44 -2|.54 98.65 129.72 54.95 4 55 35 2466.4 -25.78 91.78

59.99 ZO 56 55 4525.52 -21.56 194.57 129.75 54.94 22 9 0 5725.5 -25.79 187.72

IZ0.OI 5 44 _ 3066.44 -21.54 98.65 129.72 54.93 4 55 55 2466.4 -25.78 91.78

59.99 20 56 55 4325.52 -21.36 194.57 129.75 54.94 22 9 0 3725.5 -25.79 187.72

120.01 5 44 28 5066.44 -21.54 98.65 129.72 54.95 4 55 55 2466.4 -25.78 91.78

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

TOE .6922 TRA -.|430 TC5 -.0794 _AU .3_:J7 SGT 675.0 _ 5580.1 ._a5 184.0 ST 644.8 SR 2579.9 SS 1119.4

ROE 2.4198 RRA 2.1474 RC5 -.7810 FAU .01625 RRT .4494 _ .9884 RIT' .4495 CRT .9142 CRS-I.0000 CST -.9149

FOE 1.4644 FRA 1.2927 FC3 -.3694 BSP 11106 S_ _642.8 /_5 .0155 RI5 .9983 LSA 2695.9 NSA 254.7 SSA 2.7

60E 2.5169 _RA 2.1522 8C5 .7850 FSP -582 ,%1 5595.2 ,%2 599.0 THA 85.05 ELI 2452.6 EL2 253.5 ALF 75.95

LAUNCH 0ATE AUG 14 1970 FLIGHT TINE 140.00 ARRIVAL OATE JAN 1 1971

HI[LICCENTRIC CONIC DISTANCE _82o610
RL 151.54 LAL .00 LOL 520.80 VL 16.949 GAL -.42 AZL 74.25 H_A 169.77 5NA 129.44 ECC .17090

RP 107.48 LAP Z.77 _ t30.95 VP 58.004 GAP -1.19 A2'P 105.55 TAL 182.05 TAP 551.80 RCA 107.52

RC 78.289 GL 64.66 GP -85.71 ZAL 89.21 ZAP 86.05 ET$ 9.57 ZAE 95.14 ETE 266.14 ZAC 19.08

PLAN[TOCENTRIC CONIC
C3 65.656 VHt. 8.I02 OLA 45.94 RAL 248.87 RAO 6569.2 VEL 15.674 PTH 2.50 VHP 11.495 0PA -71.46

LNCH A214TH LNCH TINE L-I TINIE ZNJ LAT |NJ LONG _NJ RT AS(. |NJ AZNTH |NJ TIN[ PO CST TIM

54.89 20 42 19 4519.44 -17.08 207.98 140.29 48.88 21 57 38 3919.4

125.11 4 12 54 5142.77 -17.07 101.75 140.28 48.88 5 5 17 2542.8

54.89 20 42 19 4519.44 -17.08 207.98 140.29 48.88 21 57 _ _J19.4

125.11 4 12 54 3142.77 -17.07 101.75 140.28 48.88 5 5 17 2542.8

54.89 20 42 19 4519.44 -17.0_ 207.98 140.29 48.88 21 57 38 5919.4

125.11 4 12 54 5142.77 -17.07 1D1.75 140.28 48.88 5 5 17 2542.8

0IFFERE;NTjAL CORRECTIONS MI0-CCUR_IE [XECUTIO_I ACCURACY
TDE 1.7041 TRA .39_5 TC3 -.0759 BIAJ .3057 _ ,%T 1275.0 ._R 5594.1 ,%5 132.4

ROE 5.1527 RRA 2.8157 RC5 -.5577 FAU .00720 RRT .838_ RRF .9984 RTF .8498

FOE 1.5867 FRA 1.1885 FC5 -.0950 85P 11705 _ 5812.9 1_5 .0511 RI5 ,_982
90[ 5.5838 8RA 2.8438 BC3 .5461 FSP -425 ,%1 5754.6 ,%2 664.1 THA 72.91

INC15.7665 Vl 29.401
Al:_O 151.56 v2 55.259

ETC 252.58 CLP -51.06

RAP 105.90 ECC 2.0802

INJ 2 LAT INJ 2 LONG

-22.25 201.89

-22.22 95.66

-22.25 201.89

-22.22 95.66

-22.25 201.89

-22.22 95.66

ORBIT 0ETERNINATXON ACCURAC_

ST 1210.9 SR 2579.0 55 1054.0

CRT .9666 CR5 -.9999 CST -.9699

LSA 2848.9 NSA 280.5 $5A 2.2

ELI 2654.9 EL2 278.0 ALF 65.49

1016



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE AUG 14 1970 FLIGHT TIE |4Z.00 ARRIVAL DATE JAN 3 J971

HELIOCENTRIC CONIC

RL |5|.54 LAL .00 LOL 3ZO.BO VL Z6.955 GAL

RP 107.48 LAP 2.87 LOP 134.Z0 VP 38,008 GAP

RE 80.507 GL 66.46 GP °86.35 ZAL 89.28 ZAP

PLANETCXENTRIC CONIC

C3 138.333 VHL 11.762

LNCH AZHTH LNCH TIN[

52.59 20 36 53
127.41 4 24 37

52.59 20 36 53

127.41 4 24 _7

52.59 £0 36 53

1£7.41 4 24 57

OIFFER_NTIAL CORI_CTION$

TOE 2.1426 TRA 2.6965 TC_ .OOZ_ 6AU ._(_6

ROE-5.0420 RRA-3.15OI RC3 -.0041FAU-.00282

FOE 1.3989 FRA 1.1843 FC3 .0177 BSP 12133

BOE 5.4784 8RA 4.1479 8C3 .0046 FSP °300

DISTANCE 386.796

-.34 AZL 66.42 PICA 17Z.80 5HA 129.48 ECC .17048 INC23.5798 Vl 29.401

-,80 AZP'II3.41TAL 161.67 TAP 354.47 RCA 107.41APO 151.55 V2 35.256

88.07 ETS 2|6.21ZAE 84.70 ETE 113,94 ZAC 12.74 ETC 62,26 CLP 58.10

CLA 45.63 RAL 249.70 RAO 6570.5 VEL 16.114 PTH

L-I TINE |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

4703.34 -10.0| 2|8.05 249.77 45.24 21 55 16
3280.93 -lO.OO 107.62 149.75 45.24 5 19 38

4703.34 -10.01 218.05 149.77 45.24 21 55 16

3£80.93 -10.00 107.62 149.75 45.24 5 19 38

4703.34 -|0.0| 218._ 149.77 Jr_.24 21 55 16

3280.93 -10.00 107.62 149.75 45.24 5 19 38

HID-COURSE EXECUTION ACCURACY

_T 2|50,2 S6R 3293.8 S(,3 9Z.5

RRT -.9445 _ -._79 RTF .9B26

S(_ 3933.5 R23 -.0533 RJ3 -.9979

SGI _1_7.7 SG2 5_.6 THA 122.52

2.84 VHP 16.229 DPA -64,98 RAP 89.37 ECC 3.2766

PO CST TIM INJ 2 LAT INJ 2 LONG

4103.3 -15.59 212.58

2680.9 -15.57 102,|5

4103.3 -15.59 212.58

2680.9 -15.57 102.15

4103.3 -15.59 212.58

2680.9 -15.57 102.15

ORBIT OETERNINATION ACCURACY

5T 1186.4 SR 2542.9 55 1016.6
CRT -.9729 CRS .9963 CST -.9892

LSA 2973.7 HSA 253.5 SSA _ 1.5

ELI 2794.9 EL2 249.8 ALF 114.62

LAUNCH DATE AUG 14 1970 FLIGHT TIME 144.00 ARRIVAL DATE JAN 5 1971

HELIOCENTRIC CONIC

RL 131.54 LAL ,(30

RP 107.48 LAP 2.97

RC 82.739 GL 62.69

PLAN[TOCENTR|C CON|C

C3 405.62J VHL 20.140
LNCH A_4TH LNCH TINE

57.37 20 47 44

122.63 3 58 3

57.37 210 47 44

122.63 3 58 3

57.57 20 47 44

122.65 3 58 3

OIFFERI[NT|AL CORRECTIONS

TOE-2.4063 TRA ._014 TC3 -.0494 8AU |,|770

ROE-9.02_ RRA-7.IOI5 RC3 -.2113 FAU--.OLP'ZI6

FOE 1.7441FRAI.5110 FC3 .0473 8SP 11886

802 9.3392 BRA 7.1044 8C3 .2170 FSP -217

0 [STANCE 394.613

LQ. 320.80 VL _6.958 GAL -.19 AZL 48.41 PICA 175.52 St_

LOP 137.45 VP 36.009 GAP -.52 A2'P 131.50 TAL 180.93 TAP

GP °73.83 ZAL 89.38 ZAP 89.Z2 ETS 188.79 7AE 71.49 ETE

129.50 ECC .17024 INC41.5918 Vl 29.401
356.46 RCA 107.45 APO 151.54 V2 35.257

87.45 ZAC 11.95 ETC 333.85 CLP 87.20

OLA 42.15 RAL 247.69 RAO 6372.1 _EL 22.955 PTH
L-| TIME INJ LAT

4804.28 -_,55

3482.12 -2.53

4804.26 -2.55

3482.12 -2.§3

4804.26 -2.55

3482.12 -2.53

3.27 VHP 27.064 OPA -53.54 RAP 76.13 ECC 7.6755

|NJ _ INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

_'_0.03 154.Bg 47._'Z 22 7 48 4204.3 -7.89 214.46

|18.65 154.87 47.92 4 56 5 2882.1 -7.87 113.08

2_0.03 J54.89 47,92 22 7 48 4204.3 -7.89 214.46

118.65 154.87 47.92 4 56 5 2882.1 -7.87 113.08

2_0.03 |54.89 47.92 22 7 48 4204.3 -7.89 214.46

118.65 |54,87 47.92 4 56 5 2882.1 -7.87 113.08

NIO-C, OURSI[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
5_T 717.1SGR _8_J.2 SG3 68.0 ST 685.0 SR 2694.3 SS 1229.5

RRT .6234 _ -.9987 RTF -.5900 CRT .9421J CR5 .9996 CST .93_0

S_ 3905.6 R_3 -.0588 RI3 -.9978 LSA 3031.0 MSA 230.0 SSA 1.6

SGJ 3665.7 S_2 556.9 THA 83.22 ELl 2771.0 EL2 223.5 ALF 76.44

LAUNCH OATE AUG 14 1970 FLIGHT Tii_ i46.0_ ARRIVAL DATE JAN 7 |971

HELIC_ENTRIC CONIC DISTANCE 398,953

RL |51 .54 LAL ._O LOL 3_,80 VL 26.957 GAL .24 AZL l.BB HCA 176.94 S_4A 129.50 ECC .|7028 INC88.1059 V| 29.401

RP 107.49 LAP 3.06 LOP 140.70 vP 38._O7 GAP -,62 A?P 178.1_ TAL 178.82 TAP 355.76 RCA 107.44 APO 15|,55 V2 _5.255

RE 84,985 GL 43,38 GP -47,38 ZAL 89,38 ZAP 89,50 ETS 184,08 ZAE 45,27 ETE 80,83 ZAC 33,96 ETE 290,11 ELP 89,27

PLAN_.T(_.ENTRIC CONIC

E31538.818 VHL 39.228 DLA 23.79 RAL 240.48 RAO 6573.2 VEL 40.744 PTH 3.56 VHP 51.650 DPA -28.67 RAP 63.44 ECC26.3250

LNCH A_NTH LNCH TINE L-| TIME INJ LAT INJ LONG |NJ RT ASC ZNJ 4214TH [NJ TIME PO EST T[M INJ 2 LAT INJ 2 LONG

90.00 2 16 7 3754.77 -13.82 146.61 158.43 65.04 3 18 42 3154.8 -17.07 139.45

90.00 21 32 6 4687.59 15.09 199.89 145.38 65.75 22 50 13 4087.6 11.69 192.86

100.00 3 56 42 3430.45 -16.37 124.00 159.67 64.64 4 53 53 2830.5 -19.65 116.74

lO0.O0 22 34 12 4487.13 17.66 183.94 144.17 65.48 23 48 59 3887.1 14.20 176.86

110.00 5 43 15 3097.13 -22.35 101.76 162.75 63.44 6 34 52 2497.1 -25.73 94,24

110.OO 23 4 9 4593.22 23.68 173.83 141.17 64.60 24 17 L_ 3793.2 20.07 166.56

0IFFERENTIAL EORR1ECTIONS M_O-COURSI[ EXEEUTIQNACCURAC_ ORBIT 0ETERNINATION ACCURACY

TOE-5.883| TRA -.9252 TC3 -.0986 8AU 5.0524 _T 1165.4 $6R2980.| $63 59.3 ST 860.7 SR 1660.2 55 1652.7

RO-10.7287 RR-II.39¢JO RE3 -.2249 FAU.-.09269 RRT ,8580 RRF -.9997 RIT -.8469 CRT .9601 CRS .9998 CST .9543

FOE 2.3762 FRA 2.6870 FC3 .0521 8SP 8992 SG_ 3199.8 1_3 -._6 R|3 -.9964 L$A 2484.5 MSA 235.9 554 1.2

60E12.2359 BR411.4365 BE3 .2456 FSP -176 SGI 3149.3 SGZ 566.4 THA 70.81 ELI 1857.7 EL2 215.2 ALF 63.1fl

LAUNCH DATE AUG 14 1970 FLIGHT TIME 148,00 ARRIVAL DATE JAN 9 1971

I-_LI_ENTRIC CONIC

RL 151.54 LAL ._

RP 107.50 LAP 3_4
RC 87.241 GL -61,_4

PLANETC_ENTRIC CONIC

C3 468.868 VHL 21.653

LNCH A2'NTH LN_H TIME
19.92 2 25 11

160.08 13 5 29

19,92 2 25 |1

16(3.08 13 5 29

19.92 2 25 11

160.08 13 5 29

DIFFERENTIAL CORRECTIONS

TOE 4.8166 TRA 1.4805 TC3 -.1068 8AU 1.5592

R0-11.5349 RRA-1.9561 RC3 .2247 FAU-.02493

FDE-2,6950 FRA -,4579 FC3 ,0460 85P |3096

9D212,5002 8RA 2,4531 8C3 ,2487 FSP -256

DISTANCE 410.043

LOL 320.80 VL 26.954 GAL -.58 AZL 134.93 PICA 184.44 5HA 129.47 ECC .17071 INC44.9337 Vl 29.401

LOP 143,95 VP 38,002 GAP 1.05 A2'P 45o15 TAL 182.B0 TAP 7,24 RCA 107737 APO 151.58 V2 35.253

GP 73.53 ZAL 89,90 ZAP 91,36 ETS 186,05 ZA[ 76,55 ETE 283,52 ZAC 151.88 ETC 295,67 CLP 94,79

0LA -72.55 RAL 178,11RAO 6572._ VEL 24._93 PTH 3.32 VHP 27.300 DPA 74.73 RAP 320.17 ECC 8.7164

L-J TIN[ INJ I.AT JNJ LONG _NJ RT AS(: ;NJ 42147H INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG
2396.43 2.75 78.82 87.23 162.52 3 5 7 1796.4 10.38 76.81

628.30 2.76 285.72 87.25 162.52 15 15 57 28.3 i0.38 283.70
2396.43 2,75 78.62 87.23 162.52 3 5 7 1796.4 10.38 76.81

628.30 2.76 285.72 87.25 162.52 13 15 57 28.3 10.38 283.70

2396.43 2.75 78.82 87.23 162.52 3 5 7 1796.4 113.38 76.81

628.30 2.76 285.72 87.25 162.52 13 ifl 57 2B.3 10.38 283.70

MI0-CCURSE EXECUTION ACCURACY CR_IT DETERMINATION ACCUR_C_

SGT 1682.4 S_ 3638.7 .%3 72.9 ST 1333.4 SR 3095.9 SS 1706.2

RRT -.9626 RRF .9995 RTF -.9627 CRT -.9915 CR5-1.0000 CST ,9916

S_ 4096.8_R23 -.0543 R13 .9980 L$A 3774.6 HSA 162.0 SSA 1.8

581 4071,3 .SG_ 455.8 THA 116,84 EL1 3367,1 EL2 159.2 ALF 113.18
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAIJNCH DATF" AUG |4 1970 FLIGHT TIME 150.00 ARRIVAL 0ATE JAN 11 1971

HELIOCENTRIC CONIC

RL 151.54 LAL .00

RP 107.51 LAP 3.21

RC 89.506 GL '_.26

PLANETOEENTRIC CONIC

C3 174.709 VHL 13.218

LNCH AZNTH LNCH TIME

16.99 1 21 33

163.01 12 13 53

16.99 1 21 33

163.01 12 13 53

16.99 I 21 33

163.01 12 13 53

OIFFERI[NTIAL CORMECTIONS

TOE 3.4157 TRA 1.0573 TC3 -.0319 6AU .2132

ROE-5.8428 RRA-I.5749 RC3 .0855 FAU-.O0200

FOE-I .9311 FRA -.4832 fC3 .0099 BSP 13560

Bog 6.7680 8RA 1.8969 Be3 .0913 FSP -319

CISTANCE 415.78H

LOL 320.80 VL 26.948 GAL -.39 AZL 116.68 MCA 187.16 SNA 129.43 ECC .1709! INC26.6780 VI 29.401

LOP |47.20 VP 37.995 GAP 1.3! AZP 63.50 TAL 161.87 TAP 9.01 RCA 107.31 APO J51.56 V2 35.249

GP 85.68 7AL b9.45 ZAP 92.83 ETS 185.05 ZAE 89.54 ETE 281.22 ZAC 162.81ETC 311.26 CLP 130.87

0LA -75.09 RAL 165.67 RAD 6570.9 VEL 17.206 PTH 2.94 VHP 16.329 DPA 69.87 RAP 277.82 ECC 3.8753

L-] TJNE INJ LAT INJ LONG JNJ RT A.T_ ZNJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2279.71 10.87 78.76 70.72 164.81 I 59 32 1679.7 18.58 76.97

5787.28 10.87 260.59 70.73 164.81 13 50 21 5187.3 18.59 258.81

2279.71 10.87 78.76 70.72 164.81 I 59 32 1679.7 18.58 76.97

5787.28 10.87 260.59 70.75 164.81 13 50 21 5187.3 18.59 258.81

2279.71 10.87 78.76 70.72 164.81 1 59 32 1679.7 18.58 76.97

5787.28 10.87 260.59 70.75 164.81 13 50 21 5187.3 18.59 258.81

MID-COURSIE EXECUTION AgCURACV ORBIT DETERMINATION ACCURACY

$GT 2318.0 SGR 3675.2 SG3 100.9 ST 1574.1 SR 2654.9 SS 1230.2

RRT -.9973 RRF .998fl RTF -.9943 CRT -.9991CRS -.9998 CST .9980

568 4345.2 1_3 -.0423 R13 .9979 LSA 3321.9 MSA 67.2 SSA 2.1

S_| 4342.8 .T_2 143.2 THA 122.21 EL1 3085.9 EL2 56.7 ALF 120.65

LAUNCH OATE AUG 14 1970 FLIGHT TINE |52.00 ARRIVAL OATE JAN 13 1971

HELIOCENTRIC CONIC

RL 151.54 LAL .00
RP IO7.52 LAP 3.26

RC 91.778 GL -65.80

PLAN[TOCENTRIC CONIC

C3 g0.484 VHL 9.512

LNCH AZNTH LNCH TINE

16.53 I 3026

163.47 12 24 40

16.53 1 3026
163.47 12 2440

16.53 1 3026

163.47 12 24 40

LCL 3213.80 VL 26.940 GAL
LOP 150.45 VP 37.985-G_P

GP 83.06 ZAL 68.84 ZAP

DISTANt[ 421.862

-.25 A2"I.. 108.79 HCA 190.18 ,SNA 129.38 ECC .17135 INCIB17873 V! 29.401

1.66 AZP 71.49 TAL 181.21 TAP 11.39 RCA 107.21 APO 151.55 v2 35.245

95.07 ET$ 2§.31 ZA[ 97.44 ETE 120.87 2AC 166.66 ETC 177.19 CLP-137.03

OLA -75.50 RAL 166.13 RAO 6569.8 VI[L 14.354 PTH 2.64 VHP 11.552 OPA 63.93 RAP 262.13
L-J T|NE ZNJ LAT ]NJ L._ INJ RT A._ INJ A_eNTH ZNJ TIME PO CST TIM INJ 2 LAT

2152.31 19.32 77.25 70.91 164.61 2 6 18 1552.3 27.02

5658.12 19.33 258.62 ?0.94 164.61 13 58 58 5058.1 27.02

2132.31 19.32 77.25 "/0.91 164.61 2 6 18 1552.3 27.02

5658.12 19.33 258.62 ?0.94 164.61 13 58 58 5058.1 27.02

2152.31 19.32 77.25 70.91 164.61 2 6 18 1552.3 27.02

5658.12 19.33 258r62 ?0,94 164.61 13 58 58 5058.1 27.02
0IFFERENTIAL CORRECTIONS

TOE-I.1618 TRA -.9042 TC3 ;.1273 BAU .2076

ROE 5.0264 R_A .9609 RE3 .11fll FAU .01030

FOE-2.0719 FRA -.4557 FC3 -.0985 8SP 13938
Bog 5.1589 BRA 1.3195 8C3 .1716 FSP -459

NID-COJRSI[ EXECUTION ACCURACY

SGT 2297.4 SGR 361_.1SG3 144.4

RR_ -.8212 RRF -.9962 RTF .8600

S(,6 4453.5 R_3 .0728 RI3 -.9962

$61 4298.8 362 1163.5 THA 118.60

ECC 2.4891

INJ 2 LONG

75.29

25_.66

75.29

256.66

75.29

256.66

ORBIT OETERt41NATION ACCURACY

ST 956.8 5R 3105.9 SS 1288.1

CRT -.8652 CRS .9995 CST -.8810

LSA 3465.1 MSA 463.3 SSA 2.3

ELI 3216.8 EL2 463.3 ALF 105.25

LAUNCH OATE AUG 14 1970 FLIGHT TIME 154.00 ARRIVAL CATE JAN 15 1971

HELIOCENTRIC CONIC OISTANCE 428.028

RL 151 .54 LAL .00 LOL 320.80 VL 26.930 GAL -.12 AZL 10A.53 HCA 193.31 SMA 129.31 ECC .17196 INC14.5293 Vl 29.401

RP 107.55 LAP 3.31 LOP 153.70 VP 37.974 GAP 2.03 AZP 75.85 TAL 180.59 TAP 13.90 RCA 107.07 APO 151.54 V2 35.240

RE 94.056 GL -63.69 GP 76.63 2AL 88.09 2AP 97.96 ETS 24.41ZAE 103.37 ETE 119.97 2AC 165.96 ETC 201.93 CLP-126.79

PLAMETOCENTRIC CONIC

C] 56.804 VHL 7.537 0LA -75.26 RAL 174.8I RAO 6569.0 VEL 13.348 PTH 2.44 VMP 9.045 DPA 58.59 RAP 253.29 ECC 1.9348

LNCH AZNTH LN(H TIME L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH ZNJ TIME PO CST TIM INJ 2 LAT JNJ 2 LONG

16.80 2 fi 38 2042.60 26.44 75.25 77.28 163.49 2 39 4| 1442.6 34.09 72.93

163.20 12 5_ 44 5549.46 26.45 256.90 77.30 163.49 14 31 13 4949.5 34.09 254.58

16.80 2 5 38 21342.60 26.44 75.25 77.28 163.49 2 39 41 1442.6 34.09 72.93

163.20 12 58 44 5549.46 26.45 256.90 77.30 163.49 14 31 13 4949.5 34.09 254.58

16.80 2 5 38 2042.60 26.44 75.25 77.28 163.49 2 39 41 1442.6 34.09 72.93

163.20 12 58 44 5549.46 26.45 256.90 77._0 163.49 14 31 13 4949.5 34.09 254.58

01FFERENTIAL CORRECTIONS NI0-O_URSIE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE-2.0568 TRA -.6874 TC3 -.3668 8AU .3887 5_T 2639.4 S_ 3675.6 S(,3 200.2 ST 1680.7 SR 3202.0 SS 1528.0

ROE 4.1512 RRA .6046 RE3 .3570 FAU .02123 RRT -.9215 RRIr -.9972 RI"F .9381 CRT -.9790 CRS .9999 CST -.9820

FOE-2.5279 FRA -.4017 FC3 -.3236 BSP 14369 S(_ 4525.1R23 .0827 RI3 -.9950 LSA 3913.8 MSA 307.1 SSA 2.9

BOE 4.6328 8RA .9155 8C3 .5118 FSP -647 $6| 4445.0 5G2 847.5 THA 124.95 EL1 3603.A EL2 3(34.4 ALF 117.41

LAUNCH OATE AUG 14 1970 FLIGHT TINE 156.00 ARRIVAL 0ATE JAN 17 1971

H£LI(XENTRIC CONIC DISTANCE 434.218
RL 151.54 LAL .(30 LO. 320.80 VL 26.917 GAL .01 AZL 101.88 I._ 196.48 S_A 129.22 ECC .17272 INC11.8797 Vl 29.401

RP 107.55 LAP 3.35 LOP 156.95 VP 37.960 GAP 2.40 AZP 78.60 TAL 179.97 TAP 16.45 RCA 106.90 APO 151.54 V2 35.235

RC 96.339 GL -60.97 GP 70.66 7AL 87.17 7AP 101.35 ETS 26.81 ZAE 108.22 ETE 123.0I ZAC 162.75 ETC 2213.55 CLP-I26.A6
PLANETOCENTRIC CONIC

C3 40.153 VeIL 6.337 OLA -74.46 RAL 185.13 RAO 65_.5 VIEL 12.709 PTH 2.31 VHP 7.563 0PA 53.61 RAP 247.13 ECC 1.6608

LNCH AZMTH LN(H TINE L-I TINE INJ LAT INJ LONG |NJ RT ASC INJ A2'MTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
17.72 2 48 40 1934.13 31.95 72.69 85.13 161.39 3 21 14 1354.1 39.50 69.84

162.28 13 38 2 5464.57 31.96 255.25 85.15 161.59 15 9 6 4864.6 39.51 252.41

17.72 2 48 40 1934.13 31.95 72.69 85.13 161.59 3 21 14 1354.1 39.50 69.84

162.28 13 38 2 5464.57 31.96 255.25 85.15 161.39 15 9 6 4864.6 39.51 252.41

17.72 2 4840 1954.13 31.95 72.69 85.13 161.59 3 21 14 1354.1 39.50 69.84

162.28 13 38 2 5464.57 31.96 255.25 85.15 161.59 15 9 6 4864.6 39.51 252.41

0ZFFERENTIAL CORgIECTIONS NI0-C.(_UR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.4196 TRA -.5081 TC3 -.6459 8AU .4396 SGT 2897.7 5(,R 3466.7 SG3 259.5 _T 2247.6 5R 3255.0 SS 1798.7

ROE 3.5827 RRA .3131 RC3 .5035 FAU .02845 RRT -.9379 RRF -.9968 RTF .9503 CRT -.9911 CR_ I.O000 CST -.9920

FOE-3.0277 FRA -.2841 FC3 -.6134 8SP 13161 _,8 4518.2 R23 .0995 R|3 -.9929 LSA 4337.9 MSA 253.4 SSA 3.7

_OE 4.3232 _RA .5968 9C3 .8190 FSP -749 $_1 4449.9 S(12 783.1 THA 129.56 ELI 3947.9 EL2 246.6 ALF 124.54
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JPL TM 33-99 EARTH-VENUS TRAJECTORIES I VOL 5, 1970)

LAUNCH CATE AUG 14 1970 FLIGHT TIN[ 158.00 ARRIVAL CATE JAN 19 1971

HELIOCENTRIC CONIC

RL 151.54 LAL .00 LOt. 320.80 VL

RP 107.57 LAP 3.37 LOP 160.Z0 VP

RC 98.624 GL -58.02 GP 65.11ZAL

PLANE TCK_ENTRIC CONIC

C3 30.733 VHL 5,544

LNCH ATNTH LNCH TIME

19.18 3 31 25

160,82 14 14 48

19.18 3 3] 25

160,61 14 ]4 48

19.18 3 3] _5

160,82 14 ]4 48

OIFFERENTIAL CORRECTIONS

TOE-2.6OSB TRA -.3676 TC3-1.0445 BAU ,5310

ROE 3.0134 RRA .J434 RC3 .7610 FAU .04078

FGE-3.3708 FRA -.1657 FC3-1.]489 6SP 14380

6OE 3.9838 9RA .3946 BC3 1.2923 FSP o1024

DISTANCE 440.4]7

26.90Z GAL .14 AZL 100.07 HCA ]99.68 ,944

37,944 GAP Z.78 AZP 80.51 TAL 179.31 TAP

86.]0 ZAP ]05.09 ET6 29._1ZAE IiZ.Z8 ETE

]29.12 ECC .17363 INC]0.0672 V] 29.401

18.99 RCA 106.70 APO 15].54 V2 35.229

]26.67 ZAC ]58.62 ETC 231,71 CLP°J28.ZD

DLA -73.19 RAL ]95.10 R40 6§68T_ VEL 12.333 PTH 2.Z2 VHP 6.624 DPA 48.85 RAP 242.47 ECC 1.5058

L-I TII4E INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG

]883.61 36.03 69.53 92.40 ]59.05 4 2 48 1283.6 43.44 66.01

5400.]8 36.03 253.57 9Z.42 159.05 ]5 44 48 4800.2 43.44 250.05

]863.61 36.03 69.53 92.40 159.05 4 Z 48 ]283.6 43.44 66,01

5400.18 36.03 253.57 92.42 159.05 J5 44 48 4800.2 43.44 250,05

1883.61 36.03 69.53 92.40 159.05 4 2 48 1283.6 43.44 66.0]
5400.]8 36.03 253.57 _'Z.42 159.05 ]5 44 46 4800.2 43.44 250.05

HID-COURSE ERECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 3212.4 _ 3267.1 E_,3 324.5 ST 2722.0 SR 31]8.3 S5 ]996.5

RRT -.9564 RRF -._64 RTF .9642 CRT -.9954 CRS 1.0000 CST -,9956

4581.9 R23 .1063 RI3 -.9915 LSA 4590.8 NSA 209.5 SSA 4.7

SGI 4531.7 SG2 676.4 THA 134.49 EL] 4]34.6 EL2 ]_7.0 ALF ]31,I0

LAUNCH GATE AUG ]4 ]970 FLIGHT TIME 160.00 ARRIVAL DATE JAN 21 ]971

H_LIOCENTRIC CONIC

RL 15|.54-LAL .00

RP ]07.59 LAP 3.39

RC 100,910 GL -55.O1

PLANE TO(ENTR I C CONIC

C3 24.9OO- VHL 4.9¢J0
LNCH ATMTH LNCH TINE

21.04 4 JO 49

]58.96 14 46 26

2].04 4 ]0 49
158.96 14 46 26

2].04 4 ]O 49

]58.96 14 46 215

DISTANCE 446.606

LCq. 320.80 VL 26.886 GAL .29 AZL 98.75 HCA 202.89 SMA 129.0] ECC .]7468 INC 8,746] V] 29.401

LOP 163.45 VP 37.926 GAP 3.15 AZP 81.95 TAL 178.63 TAP 2].5] RCA ]06.48 APO 1flJ.55 V2 35.222

GP 59.91 ZAL 84.88 ZAP 109.03 ETS 31.27 ZAE 115.67 ETE J30.54 ZAC ]54.26 ETC 238,58 CLP-]30.58

OLA -71.51 RAL _04.00 RAD 65r_.0 VEL 12o095 PTH 2.16 VHP 6.008 OPA 44.27

Lol TINE |NJ LAT IN] LONG IN] RT A,f_ IN] A214TH ZNJ TZNE PO CST TIM

]826.90 38.93 65.87 98.38 156.03 4 4] 15 1226.9

5352.11 38.94 231,82 96.40 156.02 16 15 38 4752.]

1826.90 38.93 65.87 98.38 156.03 4 41 J5 1226.9
5352,11 38.94 231.82 98,40 156.02 16 15 38 4752.1

1826.90 38.93 65.87 98.38 156.03 4 4] 15 1226.9

5352.11 38.94 251.82 96.40 J56.02 J6 15 38 4752.1

DIFFERENTIAL CCRR[CTIONS

T02-2.6783 TRA -.2248 TC3-].4611BAU .5730

ROE 2.5145 RRA .0063 RC3 .9101 FAU .04961

FGE-3.5669 FRA .00_4 FC3-1.7248 8,_° 14610

BOE 3.6736 BRA .2249 8C3 1.7213 FSP -]218

RAP 238.82 ECC 1.4098

IN] 2 LAT IN] 2 LONG

46.15 61.61

46.]6 247.56

46.]5 61.61
46.16 247.56

46.15 61.61

46.16 247.56

CRSIT DETERI41NATION ACCURACY

ST 3085.3 SR 2887.3 SS 2126.3

CRT -.9970 CRS ].O00O CST -.9968

LSA 4726.8 MSA 183.3 SSA 5.7

EL] 4222.4 EL2 ]62.9 ALF 136.90

MI0-CCUR,_E EXECUTION ACCURACY

SGT 3500.0 S[_R 3026.7 SG3 383.8

RRT -,9649 RRF -.9956 RT_ .9708

,f_ 4627.2 R_3 .1132 R13 -.9899

,_vJ 4587.3 SG2 606.6 THA 139.30

LAUNCH OATE AUG i4 i970

HELIOCENTRIC CONIC

RL 151.54 LAL .O0

RP 107.61 LAP 3.39

RC 103.196 GL -52.00
PL4N[TC_ENTRIC CONIC

C3 21.057 VHL 4.589

LNCH ATNTH LNCH TINE

23.18 4 46 15

156.82 15 ]2 47

23.18 4 46 15
156.82 15 J2 47

23.18 4 46 lfl

I56.82 ]5 12 47

FLIGHT T]t4E 162.00

0IST4NCE 452.783

LOL ]20.80 VL 26.868 GAL .45 AZL 97.74 HCA 206.]0 S_A

LOP I66.70 VP 37.906 GAP 3.53 AZP 83.05 TAL 177.90 TAP

GP 55.06 7AL 83.50 ZAP ]]3.06 ETS 32.93 ZAE 118.45 [TE

ARRIVAL CATE JAN 23 197!

128.89 ECC .17588 INC 7,7352 VI 29.401

24.00 RCA 106.22 APO 15].56 V2 35.21fi

134.47 ZAC ]49.98 ETC 243.07 CLP-133.15

DLA -69.72 RAL 2]].75 RAO 6567.9 VEL 11.935 PTH 2.12 VHP

Lol TINE IN] LAT |NJ LONG IN] RT AS(: IN] A2'I4TH IN] TINE

]780.56 40.89 61.88 103.08 ]52.72 5 15 55

5316.86 40.90 250.06 103.10 152.71 16 4] 23

1780.56 40.89 61.88 103.08 152.72 5 15 55
5316.86 40.90 250.06 103.10 152.71 ]6 41 23

1780.56 40.89 61.88 IO3.08 152.72 5 15 55

5316.86 40,gO 250.06 103.10 152.71 16 41 23
OIFFER[NTIAL CORRECTICNS NI0-C_I_,_ EXECUTION ACCURACY

T02-Z.6702 TRA -.0882 TC3oI.gO44 8AU .6063 SGT 3777.8 ,_R 2771.5 SG3 434.1

ROE 2.0768 RRA -.0895 RC3 1.0061FAU .05687 RRT -.9701 _ -.9943 RTF .9752
FOEo3.5978 FRA .18gO FC3-2.3_82 6SP 14801 _ 4685.4 I;_3 .1163 R]3 -.9886

8DE 3.3828 6RA .1257 BC3 2.1538 FSP -1380 SGI 46fl3.4 SG2 546.1 THA 143.99

LAUNCH GATE 4UG 14 1970 FLIGHT TINE 16,1.0_

H£LI(_ENTRIC CONIC DISTANCE 458.945

RL 151.54 LAL .00 LQ. 320.80 VL 26.849 6AL .62 AZL 96,93 PICA 209,32 .SMA

RP 107.64 L4P 3.39 LOP 169.94 VP 37.885 GAP 3.g0 AZP 83.93 TAL 177.]3 TAP

RE 105.482 GL -49.04 GP 50.57 7AL Bl._ ZAP I17,05 [TS _1,23 ]AlE 120.66 ETE
PL4NETOCENTRIC CONIC

C3 18.414 VHL 4._91 OLA -67.73 RAL 218.48 RAD 6567.7 VEL 11.824 PTH 2.09 VHP

LNCH ATNTH LNCH TJNE L-Z TZNE IN] LAT IN] LO4G IN] RT AS(: |NJ A214TH IN] TJNE

25.50 5 18 10 1741.96 42.09 57.71 IO6.75 149.28 5 47 12

154.50 15 34 33 5291.81 42.10 248.37 106.76 149.28 17 2 45

25.50 5 18 lO 1741.96 42.09 57.71 106.75 149,28 5 47 12

154.50 t5 34 33 5291.81 42.10 248.37 106.76 149.28 17 2 45

25.50 5 18 JO 1741.96 42.09 57.71 106.75 149.28 5 47 12

154.50 15 34 33 5291.81 42.10 248.37 106.76 149.28 17 2 45
OIFFERENTIAL CORRECTIONS NI0-COUR_£ EXECUTION ACCURACY

TDE-2.6073 TRA .0_04 TC3-2,35_ BAU .6344 ._eT 4028,8 SGR250_.6 SG3 47].6

ROE 1.7026 RRA -.1_d34 RC3 1,0494 FAU .06224 RRT -.9726 RRF -.9931 RW .9776
FDE°3.4815 FRA ._92 FC3-2.9263 BSP 15040 S_ 4746.5 _3 .1180 R]3 -.9873

BDE 3.1139 8RA .1_1 BC3 2.5771 FSP -1513 ,.$G] 47213.3 S_2 498.1 THA ]48,40

5.60] OPA 39.90 RAP 235.96 ECC 1.3465

PO CST TIN IN] 2 LAT IN] 2 LONG

1180.6 47.88 56.84

4716.9 47.89 245.02

1180.6 47.88 56.84

47]6.9 47.89 245.02

]180.6 47.88 56.84

47]6.9 47.89 245.02

C_81T OETERHINATION ACCURACY

ST 3335.8 SR 2595.] SS 2176.4

CRT -.9978 CR5 ].0000 CST -.9973

LSA 4751.0 NSA ]65.3 SSA 6.8

ELI 4224.2 EL2 135.3 ALF 142.13

ARRIVAL DATE JAN 25 1971

128.76 ECC .17722 IN( 6.9326 Vl 29.40]

26.45 RCA 105.94 _PO 151.58 V2 35.207

]_8.35 _AC 145.93 ETC 246.]6 CLP-]35.73

5.335 DPA 35.75 RAP 233.74 ECC 1.3030

PO CST TIN IN] 2 LAT IN] 2 LONG
]142.0 48.82 51.93

4691.8 48.82 242.59

1142.0 48.82 51,93

4691.8 48.82 242.59

1142.0 48.82 51.93

4601.8 48.82 242.59

ORBIT DETERNINATZON ACCURAC_

ST 3482.2 SR 2279,7 SS 2151.6

CRT -.9982 ORS ,9999 CST -.9973

LSA 4682.8 MSA 154.6 $SA 7.8

EL] 4160.5 EL2 113,2 ALF 146.81
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _ VOL. 5, 1970 )

LAUNCH DATE AUG 14 1970 FLIGHT TIN[ 166.00 ARRIVAL DATE JAN 27 1971

HELIOCENTRIC CONIC DISTANCE 465.088

RL 151 .54 LAL .DO LGL 320.B0 VL 26.828 GAL .60 AZL 96.28 PICA 212.54 5NA 128,62 ECC .17871 INC 6.2765 Vl 29.401

RP 107.66 LAP 3.37 LOP 173.18 VP 37,862 GAP 4.27 AZP 84.70 TAL 176.33 TAP 28,86 RCA 105.64 APO 151.61 V2 35.198
RC 107.765 GL -46.13 GP 46.45 ZAL it0,34 ZAP 120.92 ETS 35.22 ZAE-J_2.36 ETE 142.08 ZAC 142.18 ETC 248.38 CLP-13B.24

PLANE TOCENTR| C CONIC

C3 16.547 VHL 4.068 OLA -6§.64 RAL LP'24.38 RAO 6567.7 V£L 11.744 PTH 2.07 VHP 5.171 0PA 31.84 RAP 232.06 ECC 1.2723

LNCH A2'NTH LNCH T|NE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TII4_ PO CST TIN INJ 2 LAT INJ 2 LONG

27.94 5 47 12 1709.22 42.69 53.50 109.68 145.86 6 15 41 1109.2 49.13 47.06

152.06 15 52 38 5275.03 42.70 246.84 109.69 145.85 17 20 33 4675.0 49.13 240.40

27.94 5 47 12 1709.22 42.69 53.50 109.68 145.86 6 15 41 1109.2 49.J3 47.06

152.06 15 52 38 5275.03 42.70 246.84 |09.69 145.85 17 20 33 4675.0 49.13 240.40

27.94 5 47 J2 1709.22 42.69 53.50 109.68 145.86 6 |5 41 1109.2 49.13 47.06

152.06" 15 52 38 5275.03 42.70 246.84 |09.69 J45.85 I7 20 33 4675.0 49.13 240.40

DIFFERENTIAL CORRECTIONS NIO-COUR_d[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE-2.5154 TRA .1902 TC3-2.7967 BAU .6609 SGT 4260.5 ._R LPZ64.0 5(,3 497.3 ST 3549.0 SR 198J .4 55 '2076.9

ROE 1.3983, RRA -.2105 RC3 1.0503 FAU .06583 RRT -.9734 RRF -.9911 RTF .9791 CRT -.9985 CRS .9998 CST -.9972

FDE-3.2720 FRA .5887 FC3-3.4442 BSP 15276 _ 48R4.7 R_3 .lJTI R|3 -.9862 LSA 4562.1 HSA 148.5 SSA 8.9

80E 2.8779 8RA .2837 '8C3 2.9874 FSP -1602 SGI 4802.7 S62 4_.4 THA 152.37 ELI 4063.6 EL2 94.2 ALF 150.84

LAUNCH 04TE AUG 14 19"/'0 FLIGHT TIN[ I_.00 ARRIVAL DATE JAN 29 1971

HELIOCENTRIC CONIC

RL 151.54 LAL .00
RP 107.69 LAP 3.34

RC 110.046 GL -43.30

PLANE TOCENTRIC CONIC

C3 15.211 VHt. 3.900
LNCJ-I A2'NTH LNCH TIN[

30.46 6 13 59
149.54 16 7 45

30.46 6 13 59

149.54 /6 7 45

30.46 6 J3 _9

149.54 16 7 45

OJSTANCE 471.213

L(X. 320.60 VL 26.gO6 GAL .99 AZL 95.73 t'_.A 215.76 5NA
LOP 176.42 VP 37.838 GAP 4.63 A2'P 85.35 TAL 175.49 TAP

GP 42.69 ZAL 78.57 ZAP I24.63 ETS _5.95 ZAE |23.62 ETE

128.47 ECC .18033 INC 5.7271 vl 29.40J
31.24 RCA I05.31APO 15J.64 V2 35.J89

I45.61 ZAC 138.76 ETC 250.03 CLP-140.65

OLA -63.50 RAL 229.63 RAD 6567.6 VEL 11.687 PTH 2.06 VHP 5.0810PA 28.19
L-Z TXM[ INJ I.AT ZNJ LONG |NJ RT ASC INJ AZMTH INJ TINE PC) CST TIM

16_.9"Z 42.81 49._L4 |12.1l 142.54 6 41 59 1060.9
5265.14 42.81 245.53 112.13 I42.53 17 35 50 4665.1

|680.92 42.81 49.34 112.11 142.54 6 41 59 1080.9

5265.14 42.81 245.53 112.13 142.53 17 35 30 4665.1

1680.92 42.81 49.34 112.11 142.54 6 41 59 1080.9

5265.I4 42.8I 245.53 112.13 142.53 17 35 30 4665.1

DIFFERENTIAL CoRli_CTICIqS NID-COUREdE EXECUTION ACCURACY

TDE-2.4049 TRA .33_ TC3-3.2184 BAU .6864 SGT 4469.6 SGR 2036.0 .%3 511 .l

ROE 1.1525 RRA -.2447 RC3 1.0176 FAU .06777 RRT -.9730 RRF -.9685 RIT .9799

FOE-2.9979 FRA .7768 FC3-3.8572 BSP J5552 SCaB 4911.5 R_3 .1133 RI3 -.9851

BOE 2.6667 BRA .4124 BC3 3.3754 FSP -1660 5(,1 4892.7 SG2 429.5 THA 155.90

RAP 230.84 ECC 1.2503
INJ 2 LAT INJ 2 LONG

48.93 42.35

48.94 238.54

48.93 42.35

48.94 238.54

48.93 42.35

48.94 238.54

ORBIT OETERNINATION ACCURACY

ST 3548.9 5R 17J0.4 SS 1963.0

CRT -.9988 CRS .9995 CST -.9968

LSA 4399.1MSA 145,5 SSA 9.9

ELI 3938.8 EL2 76.7 ALF 154.29

LAUNCH 0ATE AUG 14 1970 FLIGHT TZI4_ 170.00 ARRIVAL 0ATE JAN 31 1971

HELIOCENTRIC CON|C 01STANCE 477.318

RL 151.54 LAL .00 LOL 320.80 VL 26.783 GAL 1.20 AZL 95.26 PICA 218.98 SNA 128.32 EEC .182|1 INC 5.2575 VI 29.40!

RP 107.72 LAP 3.3{] LOP 179.66 VP 37.812 GAP 5.00 AZP 85.91 T4L 174.61 TAP 33.59 RCA 104.95 APO 151.69 V2 35.179

RE 112.324 GL -40.53 GP 39.30 ZAL 76.70 ZAP 128.14 ETS 36.50 ZA[ 124.51 ETE 148.87 ?AC 135.69 ETC 251.30 CLP-142.94

PLAI_TOCENTRIC CONIC
C3 14.257 VHL 3.776 0LA -61.33 RAL 234.37 RAD 6567.6 VEL ||.647 PTH 2.04 VHP 5.048 0PA 24.79 RAP 230.03 ECC 1.2346

LNCH AZNTH LNCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT ASC ]NJ A2_4TH ]NJ TIN[ PO CST TIM ]NJ 2 LAT INJ Z LONG

33.02 6 39 3 1655.95 42.52 45._(] 114.26 139.38 7 6 39 1055.9 48.35 37.89
146.98 16 20 27 5261.26 42.53 244.50 114.27 139.38 17 48 9 4661.3 48.35 237.08

33.02 6 39 3 1655.95 42.52 45.50 I14.26 139.38 7 6 39 1055.9 48.35 37.89

146.98 J6 20 27 5261.26 42.53 244.50 114.27 139.38 17 48 9 4661.3 48.35 237.08

33.02 6 39 3 1655.95 42.52 45.30 I14.26 139.38 7 6 39 1055.9 48.35 37.89

146.98 16 20 27 5261.26 42.53 244.50 114.27 139.38 17 48 9 4661.3 48.35 237.08

01FFERENTI4L CORRECTIONS NI0oCCURSE E_CUTZON ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE-2.2815 TRA .4799 TC3-3.5972 8AU .'/_94 SGT 4654.9 _ 1829.5 ._3 514.5 ST 3492.6 5R 147_.3 SS 1822.0

ROE .9554 RRA -.2693 RC3 .9547 FAU .06796 RRT -.9711 _ -.9_50 RTF .9801 CRT -,9990 ORS .9990 CST -.9961

FOE-2.6869 FRA .9547 FC3-4.1270 BSP 15786 SC_ _I._ R_3..1083 R13 -.9840 LSA 4203.0 MSA 145.9 SSA 11.0
_E 2.4735 _RA .5503 BE3 3.7217 FSP -1676 5(,1 4984.9 5_2 407.6 THA 158.96 ELl 3789.9 F.J.2 60.4 ALF 157.16

LAUNCH DATE AUG 14 1970 FL|GHT TZNE J72.00 ARRIVAL DATE FEB 2 1971

HELIOCENTRIC CONIC

RL 151.54 LAL ,0(3

RP 107.75 LAP 3.26

RC 114.599 GL -37.84

PLANETOCENTRIC CONIC
C3 13.591 VHL 3.C_7

LNCH A_ITH LNCH TIN[
35.62 7 2 47

|44.3_ 16 31 9

35.62 7 2 47

144.38 16 31 9

35.62 7 2 47

144.38 I6 31 9

DIFFERENTIAL CORRECTIONS

TOE-2.1536 TR4 .6323 TC3-3,9331 BAU .73L:_'Z

ROE .8008 RRA -.2838 RC3 .8779 FAU .06707

FOE-2.3698 FRA 1.1147 FC3-4.27_0 _SP 16059

BOE 2.2977 BRA .6939 BC3 4,0299 FSP -1670

DISTANCE 483.402

LO. 320.80 VL 26.758 GAL 1.4Z I_ZL 94;85 /._ 222.2'0 SHA

L_P I82.90 VP 37.7B6 GAP 5.36 _21 _ 86.40 TAL |73.70 TAP

GP _HS.24 ZAL 74,73 ZAP I3J.43 ETS 36.92 ZAE |25.09 F'TE

I2B.J6 ECC .18404 INC 4.8493 VJ 29.401

35.90 RCA 104.57 APO 151.75 V2 35.169

151._4 ZAC 132.94 ETC 252.31 CLP-145.12

OLA -59.15 RAL 2-3_.68 RAO 6567.5 VEL 11.618 PTH 2.04 VHP 5.058 OP4 21.65 RAP 229.57 ECC 1.2237

L-I TINE INJ tAT JNJ L._NG INJ RT AS_ INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
I_33.5& 4|,_'Z 41.43 |16.24 |3_.44 7 30 0 |033.5 47.45 33.69

5262.66 41.93 24_.79 I16.25 |36.43 17 58 52 4662.7 47.46 236.06

1633.54 41.92 41.43 I¢6.24 I]6.44 7 30 0 1033.5 47.45 33.69

5262.66 4I .93 243.79 116.25 136.43 J 7 58 52 4662.7 47.46 236.06

1633.54 41.9"Z 41.4_ I16.24 136.44 7 30 0 1033.5 47.45 33.69

5262,66 41.93 243.79 116.25 136.43 17 58 52 4662.7 47.46 236.06

NJO-COUR._ EXECUTION ACCURAC_ ORBIT DETERI4INATION ACCURACY

SGT 482_,6 SGR 1648.9 SG3 510.4 ST 3397._ SR 1271.6 SS 1669._

RRT -.9_82 RRF -.9_04 RTF .9800 CRT -.9993 CRS .99_0 CST-.9952

.S_ _O99.5 R_3 .1012 R13 -.9829 LSA 3990.5 HSA 148.7 554 12.0

_I 5084.4 5G2 391.6 THA 161.58 ELI 3627.1 EL2 44.3 ALF 159.49
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 04T£ AUG 14 1970 FLIGHT TINE 174.D0 ARRIVAL OATE FEB 4 1971

HELIOCENTRIC CONIC

RL 151 ,54 LAL ,DO

RP 107.79 LAP 3.20

RC 116.871 GL -35.?Z

PLANETOC[NTRIC CONIC

C3 13.152 VHL 3.627

LNO4 A2'MTH LNCH TIN_

38.24 7 25 30

141.76 16 40 7

38.Z4 7 25 30

141 .76 16 40 7

38.24 7 25 30

141 ,76 16 40 7

0IFFERENTIAL CCRREC TIONS

TD£-2.0249 TRA .7876 TC3-4.2217 BAU .7553

RO£ .6807 RRA -,2958 Re3 ,7952 FAU .06539

F02-2,0634 FRA 1 ,2525 FC3-4,3045 BSP 16395

BOE E.136Z 6R4 ,6413 BE3 4,2959 FSP -1652

01 STANCE 489,463

LOi. ]20,80 VL 26,733 GAL 1,65 AZL 94,49 H_A 22§,42 5NA 127,99 ECC .18613 INC 4.4890 Vl 29.401

LOP 186,14 VP 37.758 GAP 5,73 AZP 86,85 TAL 172,75 TAP 38,17 RCA 104,17 APO 151,82 V2 35,158

GP 33.50 ZAL 72,69 ZAP 134.49 ETS 37.25 ZAE 125.44 ETE t54,§1 ZAC 130.51 ETC 253.15 CLP-147.18

CLA -56,98 RAL 242,66 RAO 6567,5 VEL 11,599 PIN 2,03 VHP 5,10Z _A 18.75 RAP 229,41 ECC I ,2164

L-I TINE INJ LAT |NJ LONG INJ RT AS4_ INJ AZNTH INJ TII,_ PO CST TIN INJ 2 LAT |NJ 2 LONG

1613,00 41,07 37,73 118.15 133,71 7 52 _3 1013.0 46,31 29.77

5268,94 41.08 243.43 118,16 133.71 18 7 56 4668,9 46,32 235,47

1613.00 41.07 37.73 118.15 133.71 7 52 23 1013.0 46.31 29.77

5268,94 41,08 243.43 118.16 133,71 18 7 56 4668.9 46,32 235,47

1613,00 41.07 37,73 118,15 133,71 7 52 23 1013,0 46,31 29.77

5268,94 41,08 243,43 118.16 133,71 18 7 56 4668,9 46,32 235,47

NID-(/_R_E EXECUTION ACCURACY ORBIT DETERNINATIGN ACCURACY

.%T 4982,5 .%R 1491,5 .%3 500,5 ST 3273,0 SR IJ05,9 SS 1515,7

_T -,9641 RRF -,9745 RW ,9798 CRT -,9996 CRS ,9961 CST -,9938

5_ 5L_0,9 1_3 .0918 R13 -.98213 LSA 3769.5 NSA 153.3 SSA 13.0

,SGI 5187,O _ _0,4 THA 163.81 ELI 3454,6 EL2 28.2 ALF 161.34

LAUNCH 0ATE AUG 14 1970 FLIGqT TINE |76,00 ARRIVAL OATE FEB 6 1971

HEL ICX2ENTRIC CONIC

RL 151,54 LAL ,O0

RP 107,82 LAP 3,13

RC 119.138 GL -3_,68
PLAN£ T(XFNTRI C CONIC

C3 12.900 VHL 3.592

LNCH AZMTH LNCH TII_
40,87 7 47 26

139,13 J6 47 31

40,87 7 47 26

139.13 16 47 31

40.87 7 47 26

139.13 16 47 31

0IFFERENTIAL CORR_C TIONS

TOE-J .9023 TRA .9409 TC3-4,4767 BAU .7820

ROE .59OJ RRA -.2994 RC3 ,7196 FAU ,06366

FOE-I .7860 FRA ! ,3604 FC3-4,2723 BSP 16914

80E 1.9917 8RA ,9873 Be3 4,5342 FSP -1642

OISTkNCE 495.501

LQ. 3EO.BO VL 26,707 GAL 1,90 AZL 94,17 H_ 228,64 5HA

LOP 189,37 VP 37,729 GAP 6,10 AZP 87,24 TAL 171,76 TAP

GP 31,04 7AL 70,59 ZAP 137.35 ETS 37.53 Z_ 125,60 ETE

127.82 ECC .18839 IN( 4,1667

40,42 RCA 103,74 APO 151,90

156.88 ZAC 12H.37 ETC 253,82

OLA -54,82 RAL 746,33 RAO 6567,5 VEL 11.5B8 PTH
L-I TINE |NJ i.AT INJ RT ASC
1593,84 40.01

5279,74 40,02

1593.84 ,IO,01
5279,74 40,02

1593,84 40,01

5279,74 40,02

2,03 VHP

INJ _ INJ A_I4TH INJ

34,20 120,05 131,72 B 14 0

243,43 1L_0,06 |31,71 18 15 31

34.20 120,05 J31.72 B 14 O
243.43 1_,06 131.21 18 JJJ 31

34.20 1_,05 131.72 8 14 0

243,4} JEO.06 131,71 J8 J5 3J

MIO-CCURSE EXECUTION ACCURAC_

5GT 5132,1 _ 1356,8 ,5G3 486,7

RRT -.9592 f_F -.9672 RTF .9800

Sr,_ 5308.4 F_3 .0786 R13 -.9816

•%1 5795.4 .%2 37|.6 THA 165,70

5,174 OPA 16,07 RAP 229,51
TIME PO CST TIM INJ 2 LAT

993.8 44.99

4679,7 45,00

993.8 44.99
4679,7 45,00

993.8 44.99

4679.7 45,00

VJ 29,401

V2 35,147

CLP-149.J4

ECC 1,2123
INJ 2 LONG

26.11

235.33

26.11

235.33

26.11

235.33

GRBIT OETERNINATION ACCURACY

ST 3135.2 SR 973.8 S$ 1370.9

CRT -.9999 CRS .9928 CST -.9921

LSA 3554,2 MSA 157.9 SSA 13.8

ELJ 3282.9 EL2 15.0 ALF 16_.75

LAUNCH OATE AUG 14 1970 FLIGHT TIt4£ 178.00 ARRIVAL OATE FEB 8 1971

HELIOCENTRIC CONIC 01STANCE 501,518

RL !52.fl4 L_L .00 LOt. 320.80 VL 26.680 GAL 2,16 4ZL 93.88 HCA 231.86 SI4A

RP 107.86 LAP 3,0_ LOP 192.60 VP 37,699 GAP 6,47 AZP 87,60 TAL 170,77 TAP

RE 121.402 GL -30,25 GP 28.85 ZAL 68,45 ZAP 140,O0 ETS 37,79 ZAE 125,63 [TE

PLAN[TOCENTRIC CONIC

C3 12.808 VHL 3,579 0LA -52.69 RAL 249,77 RAC 6567,5 VEL |1,584 PTH 2,03 VHP 5,270 0PA 13,60 RAP 229,85 ECC 1,2108

LNCH AZMTH LNCH TII4E L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

45,51 8 B 48 1575.61 38,79 _O.85 121.97 128,95 8 35 4 975.6 43.52 22,69

136,49 16 53 32 3294,92 38.81 243,78 121.99 126,94 lB 21 47 4694,9 43.53 233,61

43.51 8 8 48 1575,61 38,79 _0,65 121,97 178,95 B 35 4 975,6 43.52 22,69

136.49 16 53 32 5294,92 38,81 243.78 121,99 126,94 18 21 47 4694,9 43,53 235,61

43,51 8 8 48 1575,61 38,79 30,63 171.97 128,95 8 35 4 975.6 43,52 22,69

136,49 16 53 32 5294,92 38,61 243,78 171,99 128,94 J8 21 47 --4694,9 43.53 233,6!

OIFFER1ENTIAL CORR[CTIONS MI0-C_URSIE EXECUTION ACCURACY ORBIT OETERNZNATION ACCURACY

TOE-1.7655 TRA 1.1153 TC3-4,6284 _AU .7998 5GT 5_57,6 .%R |E_9.2 .%3 469.5 ST 2963.1 SiR 859.4 SS 1221.3

ROE .5149 RRA -.3062 RE3 ,6280 FAU .060_8 RRT -.9519 RR_ ",9582 RTF .9791 CRT -.9997 CRS .9863 CST -.9891

FOE-I,SO?2 FRA 1,4747 FC3-4,0815 _SP 17089 _ 5401,7 1_3 ,0703 R13 -,9803 LSA 3313,8 NSA 169,6 SSA 14,6

6OE 1,8391 _RA 1,1566 BE3 4,6709 FSP -1577 .%1 5389,0 .%2 370,6 THA 167,29 EL! 3085,1 EL2 20,3 ALF 163,83

127.65 ECC .19081 INC 3.8750 vJ 29.40!

42,63 RCA 103.E9 APO 152.00 v2 35,136

158,98 ZAC 126.49 ETC 254,41 CLP-150.99

LAUNCH DATE AUG 14 1970 FLIGHT TINE 180.00 ARRIVAL OATE FEB JO 197J

P_LI(_ENTRIC CONIC

RL 151,54 LAL ,00

RP 107,89 LAP 7,96

RE 123,660 GL -27.86
PLANETOCENTRIC CONIC

C3 12.861 VHL 3.386

LN04 A2'NTH LN_H TII,_
46.15 8 29 44

133.85 16 58 13

46.15 8 29 44

133.85 16 58 13

46.15 B 29 44

133.85 16 58 13

OIFFERENTIAL CORRECTIONS

TDE-I.6343 TRA 1.7916 TC3-4.7336 9AU .8193

ROE ,4589 RRA -,30_ RC3 ,5469 FAU ,05717

FOE-1.2624 FRA 1.5665 FC3-3.8483 8SP 17372

BOE 1 ,6975 8RA 1.3282 BC3 4.765| FSP -1520

OISTM_E 507,_O9

LCL 3210,80 VL 26,653"GAL 2,44 AZL 93,61HCA 235,08 5HA 127.47 ECC ,19342 IN(: 3,6082 VI 29.40!

LOP 195,83 VP 37,669 GAP 6,_4 AZP 87,93 TAL 169,74 TAP 44,82 RCA 102,81 APO 152,12 VZ 35.124

GP 26,89 ZAL 66,78 ZAP 142,46 ETS 38,06 ZAE 125,56 ETE J60,82 ZAC J24,84 ETC 254,94 CLP-152.75

OLA -50,59 RAL 252,9_ RAO 6567,5 VEL 11,587 PTH 7,03 VHP 5,384 0PA 11,31 RAP 230,40 ECC 1,2117

L-Z TZNE _NJ I_T |NJ LCNG ]NJ RTJ_ ;NJ A214TH _NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
1557,91 37,45 77,66 173,95 126,90 8 55 42 957,9 41.95 19.47

53|4,_8 37,46 244;5| 123,96 176.88 18 26 47 4714.4 41.96 236.31

1537,91 37,45 27,66 123,95 |26,g0 8 55 42 957,9 41,95 |9,47

5314,38 37,46 244,51 123,9_ 126,88 18 26 47 4714,4 41,96 236,31

1557,91 37,45 77,66 123,95 126,90 8 55 42 957,9 41,95 19,47

5314.38 37.46 244.31 123.96 126.88 18 26 47 4714.4 41,96 236.31

NID-COUR_ EY_CUTION-ACCURACY OR_IT 0ETERNINATION 4CCURACY

SGT 5376.7 .%R 1139.8 .%3 450.8 ST 2789.1 SR 769.6 55 1088.3

RRT -.9432 I_F -,9474 RTF- .9784 CRT -,9986 CR5 ,9754 CST -.98fil

S_ 3496.2 R_3 ,0607 RI3 -,9794 LSA 3085.8 MSA 182.5 SSA 15.Z

.%1 5483,6 .%2 371.4 THA 168.64 ELi 2893.1 EL2 39.3 ALF 164.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197Op

LAUNCH OATE AUG 14 1970 FLIGHT TIME 182.00 ARRIVAL 0ATE FEB 12 197!

HELIOCENTRIC CCNIC OISTANCE 5!3.474

RL 151 .§4 LAL .00 LOt. 310.80 VL 16.6Z5 GAL 2.73 AZL 93.36 HCA 238.19 SNA 1Z7.ZB ECC .19613

RP 107.93 LAP Z.B6 LOP 199.05 VP 37.638 GAP 7.11 AZP 88.13 TAL 168.68 TAP 46.97 RCh_U32.31

RC 115.912 GL -25.58 GP 25.14 ZAL 64.11 ZAP 144.74 ET5 38.36 ZAE 125.42 ETE 162.43 ZAC IZ3.4I
PLANE TOC[NTRIC CCNIC

C3 13.047 VHL 3.611 CLA -48.53 RAL Z5§.99 RAO 6567.5 V£L 11.595 PTH 2.03 VHP 5.516 0PA 9.19

LNr.J-I ATNTH LNCH TIME L-I TII_ |NJ LAT INJ LONG |NJ RT AS_ INJ A214TH INJ TINE PO CST TIN

48.79 8 50Z3 1540.40 36.01 24.59 1Z5.99 |25.04 9 16 3 940.4

131.71 17 1 37 5338.06 38.03 245.59 lIT.00 125.01 18 30 35 4738.1

48.79 8 50Z3 1540.40 36.01 14.59 |25.99 125.04 9 16 3 940.4

131.Z1 17 J 37 5338.06 _6.03 245.59 126.00 I15.02 |8 30 35 4738.1

48.79 8 5023 1540.40 36.01 24.59 125.99 125.04 9 16 3 940.4

131.21 17 1 37 5338.06 36.03 245.59 |26.00 I15.02 |8 30 35 4738.1

INC 3.3617 VJ 19.401

APO 151.26 VZ 35.112

ETC 155.42 CLP-154.42

RAP 231.13 ECC 1.2147

IgJ 2 LAT INJ 2 LONG

40.31 16.42

40.32 237.41

40.31 16.42

40.32 237.41
40.31 16.42

40.32 237.41

OIFFERENTIAL CORRECTIONS NIO-COUR_E E_CUTION ACCURACV

T02-1.5044 TRA 1.4744 TC3-4.7828 8AU .8383 ,_T 5486.6 ,_ |055.5 ._3 43|.3

RCE .4165 RRA -.3126 RC3 .4737 FAU .05388 RRT -.9329 RRF -.9349 RTF .9778

FOE-1.0441 FRA 1.6442 FC3-3.5756 85P 17674 5(_ 5587.Z 1_3 .0511 R13 -.9785

BOE 1.5610 8RA 1.5072 8C3 4.8062 FSP -1462 SGI _574.7 SG2 374.0 THA 169.78

.AUNCH 0ATE AUG 14 1970 FLIGHT TINE 184,00

H£L|OCENTR|C CONXC O|STANCE 519.412

RL 151.§4 LAL .00 LQ. 320.80 VL 26.596 GAL 3.04 A2_. 93.J3 HCA 241.51 5HA 127.10 ECC
RP 107.97 LAP 2.75 LOP 202.27 VP 37.606 GAP 7.59 AZP 88.50 TAL 167.60 TAP 49.11RCA

RC 128.158 GL -23.39 GP 23.57 7AL 61.93 ZAP 146.87 ET5 38.71 Z/ME 125.23 ETE 163.84 ZAC

PLAN[TOCENTRIC CONIC

C3 15.361 VHL 3.655 OLA -46.51RAL 258.82 R_O 6567.5 VEL |1.608 PTH 2.03 VHP
LNCH AZMTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TINE

51.43 9 10 51 1522.76 34.51 21.64 128.09 123.36 9-36 14

128.57 17 3 45 5366.00 34.52 247.04 |28.10 123.35 18 33 1!
51.43 9 10 51 1522.76 34.51 21,64 128,09 123,36 9 36 14

128.57 17 3 45 5366.00 34:_Z 247.04 128.10 123.35 18 33 11

51.43 9 10 51 1522.76 34.51 21.64 1_.09 123.36 9 36 14

128.57 17 3 45 5366.00 34.52 247.04 128.J0 123.35 18 33 11

OZFFERENTIAL CCRI_CTION$ NI0-(JOUIR_ [X[CUTJON ACCURACY

TOE-1.3756 TRA 1.6648 TC3-4.7771 8AU .8564 _T 5587.7 _R _4.2 5(13 411.6

ROE .3848 RRA -.3153 RC3 .4082 FAU .05055 RRT -._12 _ -,9208 RTF .9772

FOE -.8507 FRA 1,7106 FC3-3.2758 BSP 17968 S(_ 5673.7 R23 .0423 R13 -.9777

BOE J.4285 BRA 1.6944 8C3 4.7945 FSP -1402 SGJ 5661.1 SG2 378.1 THA 170.74

5.662 0PA

ORBIT OETERNINATIC_ ACCURACY
ST 2613.0 SR 697.9 SS 970.2

CRT -.9956 CRS .9575 CST -.9797

LSA 2866.5 HSA 198.3 SSA 15.7
EL1 2703.9 EL2 62.9 ALF 165.10

ARRIVAL OATE FEB 14 1971

• 19924 ZNC 3.1319 VI 29.401
101.77 APO 152.42 V2 35,099

122.16 ETC 255.87 CLP-J56.02

7.23 RAP 232.02 ECC 1.2199
PO CST TIN INJ Z LAT INJ 2 LONG

922.8 38.62 13.50

4766.0 38.63 238.90

922.8 38.62 13.50

4766.0 38.63 238.90

922.8 38.62 13.50

4766,0 38.63 238,90

OK_IT OETERMINATION ACCURACY

ST 2440.2 5R 640.6 SS 868.2

CRT -,9895 CR5 ,9296 CST -.9727

LSA 2659.2 HSA 217.0 5SA 16.0

ELI 2521.3 EL2 89.7 ALF 165.42

.AUNCH _AT[ AUG 14 1970 FLIGHT TINE 186.00 ARRIVAL CATE FEB 16 1971

HELIOCENTRIC CONIC

RL 151 .54 LAL .00 LOt. 320.80 VL
RP IO8.01 LAP ?.64 LOP Z05.49 VP

RC 130.397 GL -ZI.29 GP 22.17 ZAL

PLAN[TOCENTRIC CONIC

C3 13.802 VHL 3.715

LNCH ATNTH LNCH TINE

54.05 9 31 17

125.95 17 4

54.05 9 31 17

125.95 17 4 38

54.05 9 31 17

125.95 17 4 38

01FFCRENTIAL CORRI[CTIONS

TOC-1.2475 TRA 1.8636 TC3-4.7199 BAU .8733

ROE .3616 RRA -.3184 RC3 .3503 FAU .04722
FOE -.6799 FRA 1.7680 FC3-2,9620 8SP 18256

60E 1.2988 BRA 1.8906 8C3 4.7329 FSP -1343

01STANCE 525.322

26.567 GAL 3.37 AZL 92.92 HCA 244.72 5_4A

37.573 GAP 7.97 ATP 88.75 TAL 166.50 TAP

59.78 ZAP 148.86 ETS 39.14 ZAE 125.01 ETE

126.91ECC .20147 INC 2.9158 vJ 29.401

51.22 RCA 101.21APO 152.60 v2 35,086

165.08 ZAC 121.06 ETC 256.30 CLP-157.54

DLA -44.54 RAL 261.49 RA0 6567.5 VEL 11.627 PTH

L-| TINE INJ LAT

1504.62 32.96

5398,30 32,98

1504.62 3Z.96

5398,30 32,98

1504.62 32.96

5398.30 32,98

2.04 VHP 5.822 0PA 5.40 RAP 233.05 ECC 1.2271

INJ LONG INJ RT ASC INJ AZ'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

18.76 130.26 121.85 9 56 21 904.6 36.90 10.68

248.86 130.27 121.83 18 34 36 4798.3 36.91 240.77

18.76 130.26 121.85 9 56 21 904.6 36.90 10.68

248.86 130.27 121.83 18 34 36 4798.3 36.91 240.77

.18.76 130.26 121.85 9 56 21 904.6 36.90 10.68
248.86 130.27 121.83 18 34 36 4798.3 36.91 240.77

NIO-CCUR_E E_ECUTION ACCURACY OR81T OETERMINATION ACCURAC_

SGT 5680.1S6R 923.9 SG3 392.0 ST 2275.2 SR 594.9 SS 782.8

_T -.9079 _ -.9052 RI"F .9766 CRT -.9782 ORS .8887 CST -.9641
5754.7 R23 .0345 R13 -.9770 LSA 2466.9 MSA 238.7 SSA 16.2

SGI 5742.0 SG2 383.1 THA 171.56 ELI 2348.6 EL2 119.5 ALF 165.61

lAUNCH OATE AUG 14 1970 FLIGHT TINE J88.00 ARRIVAL 0ATE FEB 18 1971

HELIOCENTRIC CONIC

RL 151.54 LAL .00

RP 108.05 LAP _.51
RE 132.627 GL -19,29

PLANETOCENTRIC CONIC

C3 14.372 VHL 3.791

LNCH 42_4TH LN(H TINE

56.68 9 51 48

123.32 17 4 13

56.68 9 51 48

123.32 17 4 13

56.68 9 51 48

123.32 17 4 13

0ISTANCE 531.202

LQ. 320.BO Vl. 16.537 GAL 3.71 AZL 92.71 HCA 247.93 S_AA 126.72 ECC

LCP 208.71 vP 37.540 GAP 8.36 ATP _.98 TAL 165.38 TAP 53.30 RCA

GP 20.91ZAL 57.65 ZAP 150.71 ETS 39.64 Z_ 124.78 ETE 166.15 ZAC

.20593 INC 2.7110 Vl 29.401

J00.62 APO 152.81 V2 35.074

120_,11ETC 256.72 CLP-159.01

OLA -42.64 RAL 264.01 RAO 6567.6 VlEL 11.651 PTH 2.09 VHP 5.995 0PA 3.69 RAP 234.21

L-I TIM[ INJ LAT INJ _ INJ RT AS( INJ A214TH INJ TIH_ PO CST TIN INJ 2 LAT
1485.61 31.39 15.93 132.50 120.48 10 16 34 885.6 35.18

5435.14 31.40 251.04 132.50 120.47 18 34 48 4835.1 35.18

1485.61 31.39 15.93 132.50 120.48 10 16 34 885.6 35.18

5435.14 31.40 251.04 132.50 120.47 18 34 48 4835.1 35.18

1485.61 31.39 15.93 132.50 120.48 10 16 34 885.6 35.18

5435.14 31.40 251.04 132.50 120.47 18 34 48 4835.1 35.18

01FFERl[NTIAL CORRECTIOIqS

TOE-I.IIg6 TRA 2.0717 TC3-4.6J66 8AU .8889

ROE .3451 _A -.5223 Re3 .299_ FAU .04392

F0E -.5291 FRA 1.8181 FC3-2.6458 BSP 18525

OOE 1.1716 BRA 2.0966 8C3 4.6264 FSP -1283

NI0-COURSE EXECUTICN ACCURACY

SGT 5764.7 SGR 872.9 ,%3 372.8
RRT -,8934 RRF -.8884 RTF ,9759

5830.5 _3 .0278 R13 -.9762

5_1 5817.5 SG2 388,5 THA 172.26

ECC 1.2365

INJ 2 LONG
7.91

243.02

7.91

243.02

7.91

243.02

ORBIT OETERNINATION ACCURACY

ST 2122.5 5R 558.1 SS 713.8

CRT -.9597 CR$ .8322 CST -.954!

LSA _292.7 NSA 263.2 SSA 16.2
EL! _189.4 EL2 152.0 ALF 165.77
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970J

LAUNCH CATIr AUG 14 1970

HEL IOCtrNTRI C CONIC

RL 131 .$4 LAL .00

RP 108.09 LAP 2.38

RC 134.Bf10 GL -17.39

PLAN[ TOCENTRIC CONIC

C3 15.076 VHL 3.883
LNO"I ATMTH LNCH TIME

59.31 10 12 31

120.69 17 2 28

59.31 I0 12 31
120.69 17 2 28

59.31 10 12 31

120.69 17 2 28

FLIGHT TINE 190.00 ARRIVAL CATE FEB 20 1971

0ISTANCE 537.049

LOL 320.80 VL 26.507 GAL 4.08 AZL 92.52 HCA 251.13 5M4 126.52 ECC .20965 INC 2.5155 Vl 29.401

LOP 211.92 VP 37.507 GAP 8.76 AZP 89.19 TAL 164.24 TAP 55.37 RCA lOO.OO APO 153.05 V2 35.O61

GP 19.78 2AL 55.57 ZAP 152.44 ETS 40.25 ZAE 124.54 ETE 167.10 ZAC 119.29 ETC 257.13 CLP-160.41

CLA -40.80 RAt. 266.39 RAO 6567.6 ViEL 11.682 PTH 2.05 VHP 6.1_1 CP4 2.10 RAP 235.49 ECC 1.2481

L-I XIN[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN[ PC) CST TIN INJ 2 LAT INJ 2 LONG

1463.39 29.81 13.12 134.79 119.25 10 36 56 _6fi.4 33.45 5.17

5476.67 29.82 253.60 134.80 119.24 |8 33 44 4876.7 35.46 245.64

1465.39 29.81 13.12 134.79 119.25 10 36 56 865.4 33.45 5.17

5476.67 29.82 25_.60 134.80 119.24 18 33 44 4876.7 33.46 245.64

1465.39 29.81 13.12 134.79 119.25 10 36 56 865.4 33.45 5.17

5476.67 29.82 253.60 134.80 119.24 18 33 44 4876.7 33.46 245.64

DIFFERENTIAL CCRRECTIONS
TOE-I.OOO6 TRA 2.2807 TC3-4.4963 BAU .9078

.3355 RR4 -.3255 RC3 .2604 FAU .04112

FOE -.4055 FRA 1.8541FC3-2.3613 BSP 18983

BOg 1.0554 6R4 2.3039 BC3 4.5039 FSP -1242

MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 5842.7 5GR 829.7 SG3 354.0 5T 1992.5 5R 530.4 SS 662.0
RRT -.8782 RRF -.8708 RTF .9757 CRT -.9325 CRS .7649 CST -.9455

5C_ 5901.3 R23 .0209 RI3 -.9759 LSA 2146.4 MSA 287.2 SSA 16.1

S(,1 5888.1 S62 393.7 THA 172.86 ELI 2053.5 EL2 185.9 ALF 165.94

LAUNCH DATE AUG 14 1970 FLI(,HT Till[ 192.00 ARRIVAL OAT£ FE6 22 1971

HELICXCENTRIC CONIC

RL 151.54 LAL .00

RP 108.13 LAP 2.24

RE 137.063 G_ -13.58
PLANETOCENTRIC CONIC

C3 15.922 VHL 3.990
LNCH AZNTH LNCH TINE

61.95 10 33 36

118.05 16 59 18

61.95 10 33 36

118.05 16 59 18

61.95 10 33 36

118.05 16 59 18

OIFFERI[NTIAL CORRECTIONS

TOE -.8689 TRA 2.3154 TC3-4._O26 BAU .9171

ROE .3274 RRA -.3322 RC3 .2194 FAU .03767

FOE -.2829 FRA 1.8996 FC3-2.0484 8SP 19[]61:)

BOg .9266 BRA 2.3372 BC3 4.3082 FSP -1171

0ISTANCE 542.664

LOL 320.80 VL 26.477 GAL 4.47 421. 92,33 H_ 254.34 5HA 126.33 ECC .21364 INC 2.3275 VI 29.401
LOP 215.I3 VP 37.473 GAP 9.17-A_P 89.37 TAL 163.08 TAP 57.42 RCA 99.34 APO 153.32 V2 35.047

GP 18.76 ?AL 53.54 ZAP 154,07 ET$ 40.97 ZAE 124,29 ETE I67.92 ZAC 118.57 ETC 257.54 CLP-161.76

DLA -39.02 RAL 268.64 RAO 6567.6 VEL 11.718 PTH 2.06 VHP 6.379 DPA .61 RAP 236.87 gCC 1.2620

L-I TIME INJ LAT JNJ LONG INJ RT AS(: INJ A214TH INJ TINE PC) CST TIM INJ 2 LAT INJ 2 LONG

1443.47 28.23 10.27 137;14 118.14 10 57 39 843,5 31.75 2.39

3523.22 28.24 256.54 137.15 118.13 18 31 21 4923.2 31.76 248.66

1443.47 28.23 10.27 137.14 118,14 I0 57 39 843.5 31.75 2.39

5523.22 28.24 256.54 137.15 118.I3 18 31 21 4923.2 31.76 248.66

1443.47 28.23 10.27 137.14 118.14 10 57 39 843.5 31.75 2.39

5523.22 28.24 236.54 137.15 118.13 18 31 21 4923.2 31.76 248.66
MID-CCXIRSE EXECUTION ACCURACY CRBIT 0ETERHINATION ACCURACY

SGT 5912.1 SGR 792.9 SG3 356.5 ST 1872.2 SR 504.9 SS 622.8

RRT -,8621 RRF -.8528 RTF .9747 CRT -.8913 CRS .6752 CST -.93fi8

SG8 5965.0 R23 .0171 RI3 -.9749 LSA 2011.8 MSA 316.5 SSA 16.O
5GI 5951.6 SG2 399.2 THA J73.38 ELI 1926.3 EL2 222.5 ALF 166.30

LAUNCH 0ATE AUG 14 1970

HELIO(ENTRrC CONIC

RL 151.54 LAL .00

RP 108.17 LAP ,_'.O9

RC 139.266 GL -13.88

PLAN[TC_ENTRIC CONIC

C3 16.92! VHL 4.114

LNCH AZMTH LN(H T[NE

64.61 10 55 16

115.39 16 54 34

64.61 10 55 16

115.39 16 54 34

64.61 10 55 16

115.39 16 54 34

FLIGHT TIME 194,00 ARRIVAL DATE FEB 24 1971

DISTANCE 548.641

LOL 370=80 VL 26.446 GAL 4.88 AZL, 92.15 HCA 257.54 SMA 126.14 ECC .21792 INC 2.1454 Vl 29.401

LOP 218.34 VP 37.439 GAP 9.59 AZP 89.54 TAL 161.92 TAP 59.46 RCA 96.65 APO 153.62 V2 3,5,.034

GP 17.84 ZAL 51.56 2AP 155.59 ETS 41.82 ZAE 124.05 £TE 168.65 ZAC 117.94 ETC 257.96 CLP-163.06

OLA -37.32 RAL 270.76 RAO 6567.7 VEL 11.760 PTH 2.08 VHP 6.590 DPA -.78 RAP 238.35 ECC 1.2785

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1419.15 26.66 7.35 139.54 117.J4 II 18 55 819.2 30.07 359.54
5575.35 26.67 259.9_ 139.55 117.12 18 27 29 4975.3 30.08 252.10

1419.15 26.66 7.35 139.54 117.14 11 18 55 819.2 30.07 359.54
5575.33 26.67 259.92 139.55 117.12 18 27 29 4975.3 30.08 252.10

1419.15 26,66 7.35 139.54 117.14 11 18 55 819.2 30.07 359.54
5575.35 26.67 259.92 139.55 117.12 18 27 29 4975.3 30.08 252.I0

DIFFERENTIAL CORRECTIONS NI0-COJRSE EXECUTION ACCURACY

TDE -.7379 TRA 2.7553 TC3-4.0965 BAU .9277 5GT 5975.0 SGR 761.2 SG3 319.6

ROE .3237 RRA -.3390 RC3 .1868 FAU .03460 RRT -.8457 RRF -.8346 RTF .9741
FOE -.1797 FRA 1.9361 FC3-1.7702 85P 19245 _ 6023.3 R_3 .0132 RI3 -.9742

BOE .8058 8RA _,776! 8C3 4.1008 FSP -Ill2 SGI f_009.8 SG2 403.9 THA 173.82

LAUNCH DATE AUG 14 1970 FLIG_4T TINE 196.00

HELIC_ENTRIC CONIC O|$TAI_ 554.377

RL 151.54 LAL .(30 LOL 320.80 VL 26.416 GAL 5.31 AZL 91.97 PICA 260.74 514A 125.94 [CC .22252

RP 108.21 LAP 1.94 LOP 221.54 VP 37.405 GAP 10.02 AZP 89,68 TAL 160.74 TAP 61.48 RCA 97.92
RE 141.459 GL -12.26 GP 17.00 ZAL 49.65 ZAP 157.03 ETS 42.81 2AE 123.81ETE 169.28 ZAC 117.39

pLANETOCENTRIC CONIC
C3 18.086 VHL 4.253 OLA -35.68 RAL 272.76 RAD 6567.7 VEL 11.810 PTH 2.09 VHP 6.813 OPA -2.08

LNCH A2_4TH LNCH TINE L-I TIME INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

67.32 11 17 46 1391.65 25.12 4.27 141.99 116.22 11 40 58 79!.6

112.68 16 48 4 3633.72 25.13 263.75 142.00 116.21 18 21 57 5033.7

67.32 11 17 46 1391.65 25.12 4.27 141.99 116.22 lI 40 58 79_.6

112.68 16 48 4 5633.72 25.13 263.75 142,00 116._1 18 21 57 50_.7
67.32 11 17 46 1391.65 25.12 4.27 141.99 116.22 11 40 58 791.6

112.68 16 48 4 5633.72 25.13 263.75 142.00 116.21 18 21 57 5033.7

OIFFERIENTIAL CORRECTIONS MIO-COURSIE [)QECUTION ACCURACY

TOE -.6099 TRA 3.0058 TC3-3.8736 6AU .9374 ,%T _32.1 _ 733.9 SG3 _03.5

ROE .3231 RRA -.3467 RE3 .1597 FAU .03171 RRT -.8295 RRF -.8168 RTF .9736

FOE -.0904 FRA 1.9685 FC3-|.5178 BSP 19441 _ 6076.6 R23 .0099 R13 -.9737

60E .6901 8RA 3.0257 8C3 3.8769 FSP -1059 $61 6062.9 SG2 407.8 THA 174.21

ORBIT 0ETERt4INATION ACCURACY
ST 1778.3 5R 484.8 SS 596.9

CRT -.8372 CRS .5789 CST -.9301
LSA 1906.7 MSA 343.5 $SA 15.8

EL1 1825.0 EL2 258.4 ALF 166.88

ARRIVAL DATE FEB 26 1971

INC 1.9679 Vl 29.401

APO 153.97 V2 35.021

ETC 258.38 CLP-164.32

RAP 239.91ECC 1.2976

INJ 2 LAT INJ 2 LONG

28.43 356.53
28.44 256.01

26.43 356.53

28.44 256.01

28.43 356.53

28.44 256.01

ORBIT DETERNINATION ACCURACY

ST 1709.4 SR 468.2 SS 581.5

CRT -,7697 CRS .4803 CST -.9292

LSA 1828.6 HSA 367.8 SSA 15.6

ELI 1748.1 EL2 292.3 ALF 167.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUN(H DATE AUG 14 1970 FLIGHT TII4E 198.00

H[L IO(ENTRIC CONIC

RL 151 .54 LAL .0_

RP 108.25 LAP | .78

RC 143.643 GL -10.74

PLANE T(X_FNTR; C CON|C

C3 19.433 VHL 4.408

LNO' AZNTH LNCN TIME

70.11 |1 4| 29

109.89 16 39 27

70.11 11 41 29

109.69 16 39 27

|10.00 16 24 58

110.00 16 55 29

DIFFERENTIAL CORRECTIONS

TOF -.4BJO TRA 3.2678 TC3-3.6367 8AU .9455

ROE .3Z47 RRA -.355Z RC3 .1365 FAU .02893

FOE -.0118 FRA 1.9982 FC3-|.2889 0SP |9_32

_3E .5803 8RA 3.2870 BC3 3.6393 FSP -J008

ARRIVAL DATE FEB 28 1971

DISTANCE 560.071

LCX 320.80 VL 26.385 GAL 5.77 AZL 91.79 PICA 263.94 SNA 125.75 ECE .2Z747 INC 1.7937 vJ 29.401

LOP 224.74 VP 37.371 GAP ]0.47 AZP 89.81 TAL 159.55 TAP 63.49 RCA 97.]4 APO 154.35 v2 35.008

GP 16.25 ZAL 47.8| ZAP J58.38 [TS 43.97 ZAE 123.57 £TE 169.84 ZAC 1J6.91ETC 258.80 CLP-165.55

LAUNCH OI_T[ AUG 14 1970

DLA -34.12 RAL 274.66 RA0 6567.8 VEL JJ.867 PTH 2.J1 YHP 7.050 DPA -3.31 RAP 241.54 ECC 1.319H
L-! T|NE INJ LAT ;NJ LONG |NJ RT AS(; [NJ A214TH ]NJ TIN( PO (ST TIN INJ 2 LAT INJ 2 L(_NG

J359.7! 23.60 .95 J44.49 |15.39 12 4 9 759.7 26.82 353.27

5699.45 23.6Z 268.J3 |44.49 115.38 18 14 26 5099,4 26.83 260.45

1359.71 23.60 .95 144.49 115.39 12 4 9 759.7 26.82 353.27

5699.45 23.62 268.13 144.49 115.38 18 14 26 5099.4 26.83 260.45

5_44.61 22.24 270.93 143.76 116.65 18 P 22 5144.6 25.64 263.42

5650.58 24.99 265.01 145.19 114.12 18 29 40 5050.6 28.05 257.J5

NIO-(.OJRS4E EXECUTION ACCURACY OREIT OETERNINATION ACCURACY

_T 6082.2 SGR 709.7 5_3 288.3 ST 1664.0 SR 4fl4.0 SS 573.7
RRT o.8134 RRF -.7994 RTF .9731 CRT -.6906 CRS .3836 CST -.9324

6|23.4 R23 .0072 RJ3 -.9732 L$A I775.8 MSA 388.0 SSA 15.3

_J 6|09.6 _2 410.9 THA 174.H ELI 1694.4 EL2 322.5 ALF 168.92

HIELI(XENTRI( CONIC

RL 1§|.54 LAL .00

RP 108.29 LAP 1.62
R( 145.816 GL °9.3|

PLANET(XENTRIC (ONI(

(3 20.983 VHL 4.58!

LNCH A2_4TH LNCH TINE
73.06 J2 7 3

106.94 J6 2B 10
73.06 J2 7 3

106.94 J6 28 J0

110.00 15 29 35

110.00 18 4 49
OIFFERENTIAL (CR_E(TICIN$

TOE -.3514 TRA 3.5429 T(3-3.3910 8AU .9518

ROE .3282 RRA -.3647 RC3 .1169 FAU .02629

FOE .057! FRA 2.0"262 F(3-I.0848 BSP 19806

• 3E .4808 6RA 3.5616 8C3 3.3930 FSP -959

FLIGHT TINE 200.00 ARRIVAL DATE MAR 2 1971

0ISTANCE 565.716

LQ. 320.80 VL 26.3f14 GAL 6.25 AZl. 91.62 HCA 267.14 SNA 125.55 EC( .23280 IN(: 1.62J7 Vl 29.401

LOP 227.94 VP 37.337 GAP 10.93 AZP 89.92 TAL 158.36 TAP 65.50 R(A 96.32 APO 154.78 V2 34.995

GP 15.57 7AL 46.05 ZAP 159.66 £TS 45.31 ZAE 123.34 [TE 170.34 ZA( 116.48 ETC 259.24 CLP-J66.74

OLA °32.63 RAL 276.45 RAO 6967.9 VEL 11.932 PTM 2.J2 VHP 7.301 OPA -4.45 RAP 243.24 E(C 1.3453
L-Z TJNE INJ LAT INJ LO_ INJ RT ASC INJ A2114TH INJ TIN[[ PO (ST TIN INJ 2 LAT INJ 2 LONG

1321.34 _'_.13 357.23 147.02 J14.62 12 29 5 721.3 25.26 349.61

5774.41 _Z.J4 273.18 147.03 114.61 18 4 24 5174.4 25.27 265.55

1321.34 L=_.13 357.23 |47.02 114.62 12 29 5 721.3 25.26 349.61

5774.41 2"Z.14 273.J8 147.03 114.61 18 4 24 5|74.4 25.27 265.55

667.17 15.31 305.41 143.23 120.94 15 40 42 67.2 19.29 298.56

5476.58 29.31 253.33 150.16 108.44 19 36 6 4876.6 31.54 244.84

MIO-CCURSIE EXECUTION ACCURACY _q31T OETERNINATION AC(URA(_

SGT 6J26,6 SGR 688.J SG3 273.9 ST 1641.3 SR 441.5 SS 571,6

RRT -.7979 f_F -.7827 RTF .9727 CRT -.6034 CRS .2937 (ST -.9390

6165.1 1_3 .0050 R13 -.9728 LSA 1747.3 NSA 402.8 SSA 15.1

5(11 6131.3 SG2 413.1 THA 174.86 ELI 1663.8 EL2 347.3 ALF 170.36

LAUN(N 0ATE AUG 14 |970 FLIGHT TII4E 202.00 ARRIVAL DATE NAR 4 J97!

HELIC(ENTRI( CONIC

RL 151.54 LAL .00

RP J08.33 LAP 1.45

R( 147.979 GL -7.97

PLAN[TO(ENTRI( (ON1(

C3 22.760 VHL 4.771

LNCH ATNTH LNCH TII4[

76.27 12 35 35

I03.73 16 |3 8

76.27 12 35 35

103.73 16 13 8

110.00 15 6 56

110.00 18 40 57

OIFFERENTIAL CORRECTIONS

TOE -.2205 TRA 3.8313 T(3-3.1419 BAU .9565

ROE .3332 RRA -.3750 R(3 .1002 FAU .02380

FOE .1179 FRA 2.0530 F(3 -.9053 BSP 19961

BOE .3995 BRA 3.8496 B(3 3.1435 FSP -914

DISTANCE 571.308

L(_ 320.80 VL 26.322 GAL 6.77 AZL 91.45 HEA 270.33 5NA 125.36 E(C .23855 IN( 1.4508 V! 29.401

LOP 23|.1] VP 37.]02 GAP 11.42 AZP 90.01 TAL 157.16 TAP 67.49 R(A 95,45 APO 155.26 V2 34.982

GP 14.95 ZAL 44.35 ZAP 160.86 ETS 46.86 ZAE 123.1l ETE 170.78 ZAC 116.11 ETC 259.69 (LP-167.9|

DLA -31.22 RAL 278.14 RAO 6567.9 VEL |2.006 PTH 2.14 VHP 7.568 CPA -5.52 RAP 245.00 E(C J.5746

L-I TINE INJ LAT INJ LONG INJ RT AS( INJ A2'NTH INJ TINE PO (ST TIN INJ 2 LAT INJ 2 LONG

1272.91 20.68 35_.B6 149.59 113.92 12 56 48 672.9 23.74 345.28

5862.13 20.70 279.15 149.59 113.91 17 50 50 5262.1 23.75 27J.58
1272.9l 20.68 352.86 149.59 113.92 12 56 48 672.9 23.74 345.28

5862.13 _D.70 279.15 149.59 113.91 17 50 50 5262.1 23.75 271.58

780.97 11.23 311.70 J44.32 122.50 15 19 57 181.0 15.43 _05.13
5402.07 30.80 248.04 133.62 105.63 213 10 59 4802.! 32.63 239.30

NI0-COURSE EXECUTION ACCURACY ORBIT OETERNINATION A((URA(Y

SGT 6164.9 SGR 668.3 SG3 260.3 ST 1638.1 SR 430.2 SS 573.3

RRT -.783J _ -.7670 RTF .9725 CRT -.fl126 (RS .2123 (ST -.9475
SG6 62OI.0 R23 .0032 R13 -.9725 LSA 1739.9 NSA 412.0 SSA J4.8

SGI 6187.1SC_ 414.2 THA 175.13 ELI 1653.7 EL2 365.9 ALF 171.94

LAUNCH OATE AUG 14 1970 FLIGHT TINE 204.00 ARRIVAL 0ATE MAR 6 197!

HELIOCENTRIC CONIC

RL 151.54 LAL .00

RP 108.37 LAP 1.28

RE 150.132 GL -6.72

PLANE TOCENTRI ( CONIC

C3 _4.793 VHL 4.979

LNCH AZNTH LNCH TINE
1_0.06 13 9 44

99.94 15 51 43

100.00 13 43 28

100.130 16 0 41

110.00 14 51 42

110,(30 19 B 56

01STANCE 576.841

LOL 3_0.80 VL 2_.L_JI GAL 7.32 421. 91.26 HCA 273.52 SNA 125.16 ECC .24475 IN( 1.2799

LOP 234.33 VP 37.2_ GAP 11.92 AZP g0.O8 TAL 155.97 TAP 69.49 RCA 94.53 APO 155,80

GP 14.38 ZAL 42.74 ZAP 161.99 ETS 48.65 Z_. 122.88 ETE 171.17 ZAC 115.78 ETC 260.14

OLA -29.87 RAL 2?9.74 RAO 6568.0 VEL 12.090 PTH 2.16 VHP 7.852 0PA -6.52 RAP 246.82 EEC 1.40_0

L-I TIN[ ZNJ I_T INJ _ |NJ RT AS(: INJ A2NTH' INJ TIME PO (ST TIM ]NJ Z LAT INJ 2 LONG
1205.67 19._9 347.17 152,19 113.27 13 29 50 605.7 22.27 339.65

683.19 19.30 308.76 152.19 J13.26 16 3 6 83.2 22.28 301.23

709.53 18.56 310.37 151.85 113.87 15 55 17 109.5 21.62 302.92

654.56 _0.03 306.96 152.53 112.66 16 11 35 54.6 22.93 299.36

873.18 7.81 316.66 145.84 123.39 15 6 15 273.2 12.15 310.25

5351.71 31.66 244.37 |56.7fl 103.62 20 38 7 4751.7 33.21 235.48

ORBIT DETERNINATION ACCURAC_

ST 165|.0 SR 419.8 55 577.2

CRT -.4226 CR$ .1409 CST -.9564
LSA 1750.0 MSA 415.6 SSA 14.4

ELI |66J.J EL2 378.2 ALF 173.53

OIFFERENTIAL CORRECTIONS

TOE -.0886 TRA 4.1333 TC3-2.8930 BAU .9593

.3395 RRA -.3_0 RC3 .08_0 FAU .02144

FOE .171| FRA 2.0786 FC3 -.7483 BSP 20159

80£ .3509 8RA 4.1515 BC3 2.8942 FSP -871

NIO-CCURSE EXECUTION ACCURACY

S_T 6196.7 SGR 649.9 S_3 247.5

RRT -.7689 RRF -.7521 RTF .9724

SG8 6230.7 R_3 .0017 R13 -.9724

SC,I 6216.9 SG2 414.2 THA !75.37

Vl 29.401

v2 34.969

CLP-169.05

1024



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 0ATE AUG 14 1970 FLIGHT TIN[ Z06.00 ARRIVAL 0ATE MAR 8 1971

HELIOCENTRIC CONIC CISTANCE 581.308

eL 151.54 LAL .00 LOt. 310.80 VL 16.160 GAL 7.9_ AZL 91.11HCA 176.71 S_4A 124.97 ECC .25145 INC 1.1080 Vl 19.401

RP 108.41 LAP 1.10 LCP 137.51 VP 37.134 GAP 11.45 AZP 9_.15 TAL 154.77 TAP 71.48 RCA 93.55 APO 156.39 V2 34.956

RC 152.275 GL -5.54 GP 13.87 ZAL 41.21 ZAP 163.06 ETS 50,69 ZAE 1?Z.66 ETE 171.51 ZAC 115.48 ETC 260.61 CLP-170.17

PLAMETO(ENTRIC CONIC
C3 27.116 VHL 5.207 0LA -28.6_ RAL 281.24 RAO 6568.1 VEL 12.186 PTH 2.19 VHP 8.154 OPA -7.46 RAP 248.68 ECC I .4463

LI_J_ AZNTH LNCH TII4E L-] TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

85.81 14 I 35 1080.44 17.93 337.33 154.8_ 112.66 14 19 35 480.4 20.85 329.85

94.19 15 11 53 852.71 17.95 3L:'O.66 154.82 I12.65 15 26 6 252.7 20.86 313.18

100.00 14 44 23 941.46 11.64 324.12 151.76 117.73 15 0 5 341.5 15.27 317.20

100.00 17 11 46 5754.97 24.46 272.70 157.39 107.74 18 47 41 5155.0 26.66 264.59

110.(30 14 40 19 954.27 4.75 3Z0.94 147.61 123.89 14 56 13 354.3 9.17 314.64

110.00 19 32 20 5314.92 32.22 241.64 159.74 102.09 21 0 55 4714.9 33.55 232.66

OIFFER1ENTIAL CORRIECTIONS MIDoCCURSIE EX[CUTION ACCURACY OR6IT DETERt41NATION ACCURACY

TO[ .0445 TRA 4.4510 TC3-2.6480 84U ._3 ,SGT 6222.8 SGR 632.4 8G3 235.3 ST 1676.2 SR 409.9 SS 582.5
ROE .3469 RRA -.3976 RC3 .0737 FAU .01920 RRT -.7554 RRF -.7382 RTF .9724 CRT -.337! CRS .0791 CST -.9648

FDE .2179 FRA 2.1041 FC3 -.6131 6SP 20350 S_ 6254.8 RZ3 .0006 213 o.9724 LSA 1773.4 HSA 414.5 $SA 14.l

80E .3497 _'RA 4.4688 8C3 2.6490 FSP -833 SGI 6241.2 ,_2 413.2 THA 175.59 ELI 1682.2 EL2 384.6 ALF 175.03

LAUNO'_ OATE AUG 14 1970 FLIGHT TIM[ 208.00 ARRIVAL DATE NAR 10 1971

HELIOCENTRIC CONIC

RL 151.34 LAL .00 LOL 320.80 VL
RP 108.45 LAP _Z _ 240.70 VP

RC 134.408 GL -4.44 GP 13.40 ZAL

PLANETOCENTRIC CONIC

C3 29.770 VHL 5.456 OLA -27.39 RAL _2.65 RAO 6568.2 V[L
LNCH AZNTH LNCH T|NE L-I TINE INJ I.AT

90.00 13 38 59 1196.63 11.29

90.00 15 45 49 783.14 2"_.12

100.00 14 21 26 1059.45 7.83

100.00 17 46 2 5683._ 25.86

110.00 14 31 21 10L_.32 1.93

110.00 19 52 37 5287.49 32.59

01FF[R1ENTI4L CCRRECT|OI_

TOE .1794 TR4 4.7846 TC3o2.4088 8AU .9590

ROE .3552 RRA -.4096 RE3 .0630 FAU .01709

FOE .2592 FRA 2.1294 FC3 -.4971 8SP 20554

BOE .3979 BRA 4.80_1 8C3 2.4097 FSP -797

DISTANCE _7.701

26.LP29 GAL 8.52 AZL 90.93 PICA 279.9(] 5MA 124.78 ECC .25872 INC .9339 Vl 29.401

37.2D1 GAP 13.01A_P _.16 7AL 153.59 TAP 73.49 RCA 92.50 APO 157.06 V2 34.943
39.75 ZAP 164.(_ ETS 53.04 ZAE 122.44 ETE 171.82 ZAC 115.22 ETC 261.09 CLP-17| .28

12.294 PTH 2.21 _ 8.477 0PA -8.33 RAP 250.59 ECC 1.4899

|NJ LONG INJ RT A.SC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

342.70 155.01 116.14 13 58 56 596.6 14.72 335.70

317.23 159.60 108.15 15 58 52 183.1 24.39 309.30

330.80 153.18 118.91 14 39 6 459.5 11.63 324.08

267.85 160.84 105.55 19 20 46 5083.6 27.74 259.56

324.82 149.55 124.14 14 48 29 428.3 6.40 318.58

239.59 162.66 100.93 21ZO 45 4687.5 33.75 230.55
NI0-COURS[ E_ECUTION ACCURACY OR6IT DETERRINATION ACCURACY

SGT 6242.4 ,%R 615.3 5_3 223.8 ST 1709.9 52 400.3 SS 588.3
RRT -.7426 RRF -.7252 RTF .9726 CRT -.258! CRS .0260 CST -.9712

`%8 6272.7 RZ3 -.0003 RI3 -.9726 LSA 1806.! HSA 409.7 SSA 13.8

SGI 6259.2 SG2 411.0 THA 175.80 ELl 1713.2 EL2 386.0 ALF 176.36

LAUI_H OAT[ 4UG 14 19i0

HI[LIOCENTRIC CON|C OISTANC[ 593.008

RL 151.54 LAL .00 LOL 320.80 VL 26.198 GAL 9.18 AZL 90.76 HCA 283.08 SNA 124.59 gcc .26660 INC .7565 vl 29.401

RP 108.49 L_P .74 LOP 243.89 VP 37.167 GAP 13.60 AZP _.17 TAL 152.41 TAP 75.5O RC4 91.37 APO 157.80 V2 34.931

RE 156.530 GL -3.42 GP 12.97 ZAL 38.38 ZAP 164.99 ETS 55.72 ZAE 122.21ETE 172.10 ZAC 114.98 ETC 261.57 CLP-172,38

PLAN[T(XENTRIC CONIC
C3 32.805 VHL 5.728 CLA -26.25 RAL 284.00 RAD 6568.3 Vl[L 12.417 PTH 2.24 VHP 8.822 DPA -9.14 RAP 252.53 ECC 1.5399

LNCH A?MTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT 45_ INJ A214TH INJ TIH_ PO CST TIN INJ 2 LA T INJ 2 LONG

90.00 13 13 1 1325,22 7.34 350.09 156.42 117.43 13 35 6 725.2 10.96 343.27

90.00 16 22 26 703.36 23.71 311.92 163.15 105.95 16 34 10 103.4 25.67 303.80
I00.00 14 5 47 1154.82 4.65 336.10 154.95 119.56 14 25 1 554.8 8.55 329.49

100.00 18 12 _ 5637.03 26.67 264.63 164.02 104.03 19 46 19 _037.0 28.33 256.22

I10.00 14 24 4 1097.42 -.71 328.42 151.62 124.18 14 42 21 497.4 3.78 322.21

_,,r • o_n nn ARRIVAL C_TE MAR 1_ 1971,_,.H. T!N[ ......

110.00 20 10 33 5267.19 32.84 2_.06 165.54 100.06 21 38 21

DIFFER1ENTIAL CORRIECTIONS NIO-COURSI[ E_ECUTION ACCURACV

TDE .3|69 TRA 5.136,1 TC3-2.1768 6AU .9_50 SGT 6256.3 S_ 59_.3 `%3 2J3.0

ROE .3641 RR_ -.42_0 RC3 .0536 FAU .01508 RRT -.7304 RRIr -.7131 R'rF .9750

FOE .2961 FRA 2.1558 FC3 o.3979 6SP 20758 _ 6284.9 R_3 -.D009 R13 -.9750

_OE .4827 8R_ 5.1537 8C3 2.1774 F,_ ° -763 `%1 6271.7 SG_ 407.7 TH_ 175.99

LAUNO_ DATE AUG 14 1970 IrLI_T TIME 212.D0

HELIOCENTRIC CONIC

RL 151.34 LAL .O0 LCL 3_.80 VL 26.167 6AL

4667.2 33.88 228.98

ORBIT DETERMINATION ACCURACY

ST 1749.4 SR 390.7 SS 594.5

CRT -.I864 CRS -.0197 CST -.9783

LSA 1845.1HSA 402.1 SSA 13.5

ELI 1750.9 EL2 383.5 ALF 177,50

ARRIVAL 0ATE HAR 14 1971

DISTANCE 5_.218

9.89 A21. 90.57 PICA 286.26 SMA 124.40 ECC .27516 INC .5745

RP 108.53 LAP .55 LCP 247.07 VP 37.134 GAP 14.13 A2P

RE 158.641GL -2.46 GP 12.58 ZAL 37.09 ZAP 1_.8§ ETS

PLANETO(ENTRIC CONIC

C3 36.281 _ 6.023 DLA -25.18 RAL 285.25 RA0 6568.4 VEL

Vl 29.401

gO.16 TAL 151.25 TAP 77.52 RCA 90.17 _PO 158.65 V? 34,919

58.79 Z/q[ 121.98 ETE 172.36 ZAC 114.75 ETC 262.07 CLP-173.47

12.556 PTH 2.28 VHP 9.193 OPA -9.88 RAP 254.50 ECC 1.5971

INJ RT A,SC INJ AZ14TH INJ TINE PO CST TIN INJ 2 LAT INJ Z LONG
1_.2"Z 119.03 13 19 45 825.4 7.88 349.03

165.37 104.50 17 0 22 54.0 26.35 300.35

136.93 119.84 14 14 32 638.3 5.79 334.16

167,07 102.93 L_O 7 40 5004.2 28.70 253.85
153.79 124.05 14 37 24 562.8 1.28 325.63

168.40 99.43 21 54 10 4652.7 33.96 2_7.85

NIO-C, OUR!I£ [_CUTICN ACCURAC_ ORBIT OETEI_4INATICN ACCUR4C_

`%T 6Z64.fLSGR 581.3 ,%3 202.8 ST 1792.0 SR 380.9 SS 600.9

RRT -.7|88 _ -.701g RTF .9735 CRT o.1222 CRS -.0589 CST -.9833

SCdg (291._ M3 -.0DI3 R13 -.9735 LSA 1887.7 NSA 392.5 SSA 13.1

,%1 _78.3 $C_ 403.2 THA 176.17 ELI 1792.7 EL2 377.9 ALF 178.44

LNCH A214TH LNCH TINE k-! TINE INJ LAT INJ LO¢G
90.00 12 56 0 1423.39 4.17 353.73

go.DO 16 49 28 654.02 24._9 308._18

IDO.DO 13 53 53 1238.49 1._3 _,I0.71

100.00 18 34 16 5604.19 27.19 _(_..33

110.0(3 14 18 1 1162.79 -3.21 331.8,1

110.00 20 26 37 5232.65 33.01 236.96

DIFFERENTIAL CORR1ECTIONS
TOE .4_77 TRA 5.50_3 TC3-1.9529 BAU .9475

ROE .3736 RRA -.4346 RC3 .0451 FAIl .01315

FDE .3293 FRa 2.18_6 FC3 -.3137 BSP L_3961
BOE .flgo8 8RA fl,325_ 8C3 !.9534 FSP -731

JOZ5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5. 1970)

LAUNCH OATE AUG 14 1970 FLIGHT TiME 214.00 ARRIVAL CATE MAR 16 1971

HIELICX_ENTRIC CONIC DISTANCE 603.316

RL 151.54 LAL ,00 LOL 320.80 VL 26.136 6AL 10.66 AZL 90.39 PICA 289.44 SMA 124.21 ECC .28450

RP 108.56 LAP .37 LOP 250.25 VP 37.101 GAP 14.90 A2P 90.13 TAL 150.12 TAP 79.56 RCA 88.87

RC 160.740 GL -1.57 6P 12.22 ZAL 35.87 ZAP 166.64 [IS 62,27 2AE 121.74 ErE 172.59 ZAC 114.fi4
PLANETOCENTRIC CONIC

C3 40.269 VHL 6.)46 OLA -24.16 RAL 286.43 RAO 6568.5 V[L |Z.714 PTH 2.31 VHP 9.592 0PA -10.57

LNO4 AZNTH LNCH TIN[ L-| TIN[ INJ LAT INJ LONG |NJ RT AS( INJ AZNTH INJ TINE PO CST TZM

90.00 12 43 13 1fi12.03 1.38 ,58 160.22 118.29 13 8 26 912,0

90.OO 17 11 37 6213.08 25.15 _06.25 169.45 103.46 17 21 57 EO.I

100.00 13 44 21 1514.68 -.76 344.89 159.04 119.88 |4 6 16 7-14.7

100.00 18 55 10 5580.70 27.53 2_0.67 170.05 102.12 20 26 11 4980.7

110.00 14 12 53 1225.21 -3.58 335.11 156.04 123,78 14 33 19 625.2

110.00 20 41 7 5242.94 _3.12 Z_6._ 171.26 99.00 22 8 30 4642.9

INC .3667 Vl 29.401

APO 159.55 V2 54.907

ETC 262.57 CLP-174.55

RAP 256.50 ECC 1.6627

INJ 2 LAT INJ 2 LONG

5.15 355.93

26.76 297.95

3.23 338.36

28.93 252.14

-I.11 328.88

34.00 227.10
0IFFERENTIAL CORRIECTIONS

TOE .6037 TRA 5.g0_ TC5-1.7376 BAU .9357

ROE .3835 RRA -.4472 RC3 .0375 FAU .01127

FOE .3603 FRA 2.2140 FC3 -.2422 8SP 21136

80E .7152 8RA 5.9205 8C5 1.7380 FSP -700

LAUNCH DAn:" AUG 14 1970

HELICCKNTRIC CON|C

RL 151.54 LAL .00

RP 108.60 LAP .18
RC 162.826 GL -.73

PLANEI'OL'IENTRIC C(_IIC

C3 44.857 VHL 6._

LNO_ A274TH LNK_H T|N[

90.OO 12 33 2

90.00 17 30 33

I00.00 13 36 29
100.00 19 9 48

110.00 14 8 29

I10.00 20 54 17

NI0-C.O_SE [XECUTZON 4CCURACv

SGT 6268.Z SC,R 564.0 .SG3 193.2

IIRT -.?077 RRF -.6912 RTF .9742

SG6 _93.5 RZ3 -.0013 R13 -.9742

SG| 6280.9 $62 397.6 TH4 176.34

FLIGHT T;NE 216.00

DISTANCE 608.28,1

LCL 320.80 VL 26.106 GAL 11.48 AZl. 90.19 P(4 292.62 SNA 124.03 ECC .29470
LCP 253.42 VP 37.069 GAP 13.61 AZP 90.07 TAL 149.01 TAP 81.63 RC4 87.48

6P 11.89 ZAL 34.74 ZAP 167.35 ETS 66.23 ZAi[ 121.49 gTE 172.80 Z4C 114.35

0LA -23.20 RAL 287.33 RA0 6S_.7 VI[L 12.893 PTH 2.35 VHP 10.023 OPA -11.20

L-! TINE |NJ L4T INJ LOqG JNJ RT AS_ |NJ AZNTH INJ TINE PO CST TIN

1590.30 -1.15 4.94 162._ 118o_0 12 59 33 990.3

3884.24 25.32 282._10 172.45 102.71 19 8 37 5284.2

1385.54 -3.16 348.78 161.25 119.74 13 59 34 785.5
5564.24 27,76 259.50 172.99 101.55 20 42 32 4964.2

1285.17 -7.84 338.L_9 158.36 123.38 14 29 54 685.2

5237.36 33.18 235.80 |74.1| 98.76 22 21 34 4637.4
OIVFERIENTI4L CORRI[CTIONS

TOE .7539 7RA 6.3252 TC3-1.5309 BAU .9183

ROE .3937 RR4 -.4598 RC3 .0304 FAU .00941

VOE .3895 FRA 2.2478 FC3 -.1817 8SP 21267

80E .8522 8RA 6.3419 8C3 1.5312 FSP -669

CRSIT 0ETERNINATICN ACCURACY

ST 1836.6 SR 370.9 55 607.8

CRT -.0647 CR$ -.0932 CST -.9873

LSA 1932.5 NS4 351.4 654 12.8

ELI 1836.$ EL2 370.1ALF 179.22

ARRIVAL 0ATE MAR 18 1971

INC .1914 Vl 29.401

APO 160.55 V2 34.896

ETC 263.08 CLP-ITfl.64

NI0-C.CUR$1E [XECUTION ACCURACY

SGT 6267.7 _ 546.1 $G3 154.2

RRT -.6969 RRF -.6810 R1T .9750

6291.4 1_3 -.0015 213 -.9750

$_J 6279.3 $62 391.0 TH4 176.fli

RAP 258.51ECC 1.7382

INJ 2 LAT INJ 2 LONG

2.64 358.31
27.02 274.15

.85 342.26

29.07 250.94
-3.40 332.02

-34.03 226.66

ORBIT OETERNIN4TION ACCURACY

ST 1881.9 SR 360.4 SS 615.4

CRT -.0134 CR$ -.1234 CST -.9904

LSA 1978.3 NSA 369.2 SSA 12.4

ELI 1881.8'EL2 360.4 ALF 179.85

LAUNCH OATE AUG 14 1970

HELIOCENTRIC CCNIC

RL 151.54 LAL .00

RP 108.65 LAP -.0|

RC 164.900 GL .04

PLAN[TC_ENTRIC CONIC

C3 50.152 VHL 7.082

LN(,_ A_HTH LNCH TIN[

90.00 12 24 37

90.00 17 47 6

100.00 13 29 48

100.00 19 24 37

110.00 14 4 39

110.00 21 6 15

FLIGHT TII4E 218.00 ARRIV4L CA TE MAR 20 1971

OlSTANCE 613.10(]

LOL 520.80 VL 26.076 GAL 12.36 4ZL 89.99 HC4 295.80 Sl44 125.85 KCC .50586 INC ,0000 Vl 29.401

LOP 256,60 VP 57.038 GAP 16.59 AZP 89.99 T4L 147,95 TAP 85,73 RCA 85.97 APO 161.75 V2 34.885

GP 11.59 ZAL 33.69 ZAP 167.97 ETS 70.69 Z4E 121.22 ETE 172.99 ZAC 114.16 ETC 263.59 CLP-176.74

OLA _22.50 RAL 288.54 RAO 6568.8 VI[L 13.096 PTH 2.39 VHP 10.491 0P4 -11.77 RAP 260.54 ECC 1.8254

L-I TIN[ INJ L4T INJ LONG [NJ RT AS_ INJ 42_4TH INJ TIN[ PO C6T TIM INJ 2 LAT INJ 2 LONG

1662.67 -3.46 8.98 164.60 118.12 12 52 20 1062.7 .31 2.35

3867.75 25.76 281.36 175.38 102.18 19 24 54 5267.8 27.18 272.98

1452.28 -5.40 352.46 163.54 119.45 13 54 0 852.3 -1.44 345.92

5553.37 27.91 258.7_ 175.88 101.16 20 57 10 4953.4 29.17 250.15

1343.03 -9.99 341.38 160.74 122.86 14 27 2 743.0 -5.59 335.05

5235.38 35.Z0 235.65 176.95 98.67 22 33 30 4635.4 34.04 226.51
DIFFERENTIAL CO_IEC TIONS

TOE .9162 TRA 6.7768 TC3-1.3332 B4U .8940

ROE .4040 RR4 -.4721 RC3 .0239 FAU .00756
FOE .4178 FRA 2.2858 rE3 -.1305 BSP 21333

BOE 1.0013 8RA 6.7932 BC3 I .3334 FSP -6_8

LAUNCH OATE 4UG 14 1970

H_L |OCENTRIC CONIC

RL 151.54 LAL .(30

RP 108.66 LAP -.20

RC 166.961 GL .77

PLANETOCENTRIC (JONI C

C3 56.287 VHL 7.502

LNCH A2'NTH LNCH TIM[
gO.O0 12 17 28

90.00 18 1 46

I00.00 13 24 2

100.00 19 37 53

II0.00 14 1 15

110.(30 21 17 9

NI0-COURSE EXECUTION 4CCURACY

SGT 6263.7 SGR 527.7 SG3 175.9

RRT -.6862 RRF -.6712 RTF .9760
6285.9 I;_3 -.0015 RI3 o.9760

_1 6274.2 S(,2 383.2 THA 176.68

FLIGHT TINE LP'Z0.O0

0ISTANCE 617.735

LOL 320.B0 Vk _6.046 GAL 13.32 A2_. 89.77 H_ 298.97 5NA 123.67 ECC .31812

LCP 259.77 VP 37.007 GAP 17.23 A2'P 89.89 TAL 146.90 TAP 85.87 RCA 84.53

GP 11.31Z4L 32.72 Z4P 168.49 ETS 75.69 2A_ 120.93 ETE I73.18 Z4C 113.98

0LA -21.46 RAL 289.49 RAO 656_.0 V[L 13.328 PTH 2.44 VHP 11.0(30 DPA -12.29

L-I TINE INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TINE PO CST TIH
1730.51 -5.64 |2.79 166.90 117.79 12 46 18 1130.5

5857.05 25.91 280.61 178.26 101.84 19 39 23 5257.1
1515.68 o7.51 355.99 165.88 119.02 13 49 17 915.7

5347.12 27.99 258.28 178.73 100.94 21 10 20 4947.1

1399.01 o12.04 344.42 163.16 122.24 14 24 34 799.0

5236.56 33.18 235.74 179.78 98.72 22 44 26 4636.6
OIFFERI[NTI4L CC_REC TIONS

TOE 1.0855 TRA 7.2622 TC3-1.1446 BAU .8614

ROE .4146 RRA -.4837 RC3 .0179 FAU .00568
FOE .4458 FRA 2.3288 FC3 -.0873 BSP 21310

_O[ 1.1622 8RA 7.2783 8C3 1.1447 FSP -606

O_31T DETERMINATION ACCURACY

ST 1927.0 SR 349.6 SS 624.0

CRT .0327 CR5 -.1505 CST -.9928

L54 2*024.3 MS4 356.2 SS4 12.1

ELI 1927.0 EL2 349.4 ALF .35

ARRIV4L 0ATE MAR 22 1971

INC ,2271 Vl 29.401

APO 163.01 v2 34.874

ETC 264.11 CLP-177.84

NI0-(X_JRSI[ E_ECUTION ACCURACY

$GT 6256.9 SGR 508.4 $G3 166.I

RRT-.,755 . -.6614 RTF .9772

SG8 6277.5 R_3 -.0014 _13 -.9772

S¢1 6266.3 ,%2 374.3 THA 176.85

RAP 262.56 ECC 1.9263

|NJ 2 LAT INJ 2 LONG
-1 .88 6 • 1 3

27 ._ 272.21

-3.58 349.40

29.22 249.69

-7.70 338.02

34.03 226.60

CRBIT OETERNIN4TICN 4CCURACr

ST 1971.4 $R 338.3 SS 633.7

CRT .0744 CR5 -.1752 CST -.9946

LS4 2069.9 MSA 342.6 SSA 11.7
£L1 t971.5 EL2 337.3 ALF .75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH 0ATE AUG 15 J970 FLIGHT T|NE 70.00 ARRIVAL DATE OCT 24 1970

H(LJOCENTRIC CONIC DISTANCE Ifi1.739

RL 131.5J LAL ,00 L(3t. 321.76 VL 20.962 GAL 5.34 AZL 93,34 HCA 58`05 StAA |01.12 ECC .50486 |NC 3.3428 vJ 29.407

RIP 108.47 LAP -2.84 LOP 19.77 VP 33.682 GAP -30.0t5 A2_ 91.77 TAL 174.72 TAP 232.77 RCA "50.07 4PO 152.J7 V2 34.935

RC 46.842 GL -7.8Z GP -5.98 ZAL 75.33 ZAP 20.20 ETS 160.76 ZAE J63.69 ETE 169.92 ZaC 91.83 ETC 257.04 CLP 19.33

PLANE TOCENTR|C CONIC
C3 80.054 VHt. 8.947 ObA -29.11 RAL 243.20 RAD 6569.6 VEL 14.1_Z PTH 2.58 Vy4P |7,742 DPA -18.J5 RAP 215,12 ECC Z.3J75

LNC.H ATNTH LNCH TINE L-| TIME ]NJ bAT ]NJ LONG |NJ RT ASC |NJ AZNTH INJ T|NE PO CST TIN |NJ 2 LAT INJ 2 LONG
82.97 11 2 49 1422.00 10.43 35/!.79 133.88 117.33 11 26 31 822.0 14.01 351.89

97.03 12 59 19 1045.28 10.45 331.37 133.89 J17.32 13 16 44 445.3 14.03 324.27
100`00 12 24 54 1155.78 4.62 3M.16 130,7l 119.57 12 44 10 55.5.8 8.52 329.54

100`00 14 19 55 786.73 16.36 315.0G lM.gO 115.37 14 33 t 186.7 19.65 307.81

110.00 12 11 17 1198.68 -4.58 333.1_ 121.03 123.9! 12 31 15 598.7 -`09 327.50

110.00 16 50 Z 3604.63 26,24 Z6Z.OZ 141.62 !12.74 18 23 26 5004.6 29.08 253.99

OZFFERI[NTIAI. CO_q[CTZ()IS M|0_ (NECUT|CN ACCURACY CI_IT DETERNINATION ACCURACY

TD[ ._ 1WA-1.0656 TC3 -.OeD'Z _ .{_ 5GT _9.1 _H_ 446.0 _l_ 41.9 ST 269.2 _ 444.6 S$ 223.0
ROE -.6942 RRA -`0553 RC3 `0153 FMJ .01_ N_T -.1373 IIF .121_ RTI r -.8436 CRT -.4769 CRS -.6492 CST .gT4T

FOE -.1_105 FRA .49_J IrC3 -.172"_ (_P 20_ _ g_J.A 1_3 -.0|89 215 .6431 LSA 503`0 NSA 258.3 SSA J4,O

BO[ .7244 M4 1.0662 _3 .0e13 FSP -88 SGI _07.S _ 441.6 THA 174.69 ELl 468.9 EL2 224.4 ALF Ill.IS

LAUNCH DATE AUG 13 J970 FI.,|_'tT TIME 72.00 ARRIVAL DATE

HELIOCENTRIC COqZC D|$TM_CI[ 1M,1_

RL 131.31 bAL `00 LCL 321.76 VL _1.467 GAl. t.Om _ 93.J| HCA 61.24 SNA 102.80 ECC .48028 INC 3.1121 Vl 29.407

RP 108.44 LAP -2.73 LOP Z_.97 VP 34.0_ GAP "_._ AZlP 91.50 TAL 174.46 TAP 233.70 RC4 53.43 APO 152.17 V2 34.948

RC 45.3_O GI. -7.91 GP -6.ZZ ZAI. 74.77 ZAP 14,73 ET$ |58.35 ZA[ 163.6d trTE 170.25 ZAC 91.87 ETC 257.20 CLP 17.74

PLANE TOC[NTRIC CGNIC
C5 71.122 _ 8.433 01_4 -29.30 RAt. 243.113 RN) 6_4H).4 _[L 13.874 PTH Z.33 _HP 16.926 0PA -18._ RAP 216.39 ECC 2.1705
LNO.I A214TH UAO,I TINIE L-| TII,_ |NJ LAT ZNJ _ IN,/ _ ASC |NJ A214TH |NJ TZNE PO CST 'TZN |NJ 2 LAT XNJ 2 LONG

82.15 10 38 41 1413..76 11.35 3_J.1_ IN_.B4 117._D 11 22 17 815.8 14.91 351.88

97.87 13 8 24 996.56 11.37 _.{_ 13_.65 !17.19 13 23 1 386.6 14.92 321.12

100`00 12 55 1 1103.67. 6.36 333,_7 130.13 119.27 lZ 53 24 _03.6 10.22 326.60

100`00 14 14 46 783.g_ 16.43 314.89 133.43 115.3_ 14 27 50 183.9 19.72 307.63

110`00 12 16 R4 1162.23 -3.19 3_1,111 I24.1_5 j_4.03 12 33 46 362,2 1.30 32_1.60
1|0`00 16 49 32 3586.1Z 89.72 Z_O.80 140.Z_ 112.16 18 22 58 4986.1 29.48 252.70

OllrF[I_NTIAL C.ORI_CT;(_NS N|O-¢_Jl_J_ [_ECUTI(_I ACCURACY OR1BJT 0ETERNINATION ACCURACY

TOE .2019 TRA-I.OSSZ ¥C3 -`0778 EMU .0748 SGT 843.7 S_R 450.6 SG3 45.9 9T M._" SR 449.7 SS 231.6

-.6619 RRA -`0241 RC3 .0IZJ FALl .01640 RRT -.1897 NNF .1347 RTF -.6826 CRT -.4731 CR8 -.6449 CST .9755

FOE -.1589 FRA .5106 FC3 o.1997 8_ 2144 _ 956.3 R_ -.0IM R13 .6642 LSA 315.3 NSA 268.2 SSA 14.3

BO[ .6920 _RA 1`0554 !_.3 .0787 Ir.qp -98 SGI 846.4 SGZ 445.4 THA 174.56 ELI 476.4 ELZ 234.4 ALF 112.26

OCT 26 1970

LAUNCH O_TE AUG 15 1970 FLIGHT T[i,4_ 74.00 ARRIVAL CAT[ OCT 2P 1970

HELIOCENTRIC CONIC 0ISTANCE 164.569

RL 151.51 LAL .DO LOL 321.76 VL ZL.938 GAL 4.80 kZk 9Z.gO PICA 64.42 SMA 104.44 [CC .45684 |NC 2.8950 VJ 29.4DT

RP 108.40 LAP -2.61 LOP 26.16 VP 34.322 GAP -27.10 A7P 91.25 TAL 174,24 TAP 238.67 RCA 56.73 APO 152.15 V2 34.961

RC 44.337 GL -7.98 GP -6.48 ZAL 74.29 ZAP 17.37 ETS 155.88 ZAE 167.77 ETE 170.87 ZAC 91.89 ETC 257.38 CLP 16.15

PLANETOCENTRIC COLIC

C3 63.219 _ 7.9510L4 -29.45 RAL _44.3fl RAO 6569.2 VEL 13.586 PTH 2.48 VHP 16.144 OPA -19.78 RAP 218.06 ECC 2,D404

LNC.H 4ZMTH LNCH TINE L-I TIN[ INJ LAT ]NJ LONG |NJ RT AS_ _NJ ATNTH ZNJ T_NE PO CST TIM INJ 2 LAT _NJ 2 LONG

81.54 JO 56 5 1402.67 12.28 338.34 |31.66 116.98 11 19 28 802.7 15.80 351.35

98.46 15 15 10 953.45 12.30 _5.38 131.66 116.98 13 31 3 353.4 15.82 318.37
1130.00 12 43 58 1053.38 8.03 330.46 129.37 118.89 13 J 31 453.4 11.82 323.73

100.0(3 14 9 59 777.98 16.62 314.54 133.85 115.2J 14l 22 57 178.0 19.88 307.26

IIO.DO 12 20 33 1127.04 -1.65 329.97 123.32 124.14 12 39 22 527.0 2.65 323.76

lID.DO 16 49 51 5565.11 27.25 259.38 138.79 111.49 18 22 36 4965,1 29.92 251.22

OIFFERENTI4L CCRRI[CTIONS NI0-C_UR_E EXECUTION ACCURACY QR_IT DETERMINATION ACCURACY

TDE_ .202@ TRA-1.0393 TC3 -`0702 _AU `0600 SGT 979.6 SGR 434.7 S_3 _0.3 ST 296.5 SR 454.3 SS 240.7

RO£ -.6304 RRA -`0137 RC3 `0101FAU .01697 RRT -.14_0 I_F .1_09 RTF" -,6835 CRT -.48§9 CRS -.6431 CST .9786

FOE -.1fl54 FRA .5269 FC3 -.2324 BSP 2330 SG8 9gO.2 R_3 -.0163 R13 .6853 LSA 525.2 MSA 276.0 SS4 14.5

_O£ .6821 _RA 1 `0396 BC3 `0709 FSP -|10 581 883.0 SG2 448.1 THA 174.18 ELl 485.2 EL2 242.7 ALF 113.93

LAUNCH OATE AUG 15 1970 FLIGHT TINE 76`0D ARRIVAL DATE OCT 30 1970

HELIOCENTRIC CCNIC DISTANCE 171.064

151.51LAL .DO LOL 321.76 VL Z2.371GAL 4.3Z AZI. _.69 HCA 67.61Sl4A 106.05 ECC .43455 IN(: 2.6890 Vl 29.407

v2 34.974

CLP 14.56
RP 1[}8.36 LAP -2.49 LOP 29.35 VP 34.611 GAP -23.73 AZP 91.0_ TAIL 174.07 TAP 241.69 RCA 59.97 APO 152.13

I_ 45.276 GL -8.02 GP -6.7.7 ZAL 73.91 ZAP 16.03 ETS 13Z.7_ Z/ME 1"/'0.0_ gTE'172r.03 ZAC 91.87 ETC 257.56

PLANE TOCENTRI C COi|C

C5 58.224 VHL 7.498 OLA -29.36 RAL _44.77 RAO 65_,0 V_L 13.3_ PTH 2,44 VHP 15.392 OPA -20.62 RAP 219.54 ECC 1.9253

LNO_ A214TH iNCH TINE L-I TINE INJ LAT
81.19 10 54 45 1383.84 13._D

98.85 13 19 34 913.14 13.2"2

100`00 12 51 8 1007.18 9.34

100.130 14 6 1_ 767.02 16.94

lID.DO 1_ 23 45 1_3._2 -.36

110`00 16 50 4 3341049 27.83

DIFFERENTIAL CORR[CTJCI_

TOE ,201_ TRA-I.OZ(O TC3 -.0_J_4M .0463

eoE -.5996 RRA -.DO_9 RC3 `007_ FAU `01758

FOE -.1580 FRA ._440 FC3 -.2TO7 BSP 2500

BOE ,6325 BRA 1`0L=_O _3 `0_16 F_k° -IZ3

I_J _ INJ RT ASC INJ A214TH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

357.4Z 130.32 116.69 11 17 48 7_3.8 16.68 350.38

3Z3`00 130.33 116.68 13 35 9 315.1 16.69 315.96

327.86 128.37 118.46 13 7 35 407.2 13.27 321.06

313.88 132.20 115.01 14 IB 39 167.0 20.17 306.57

328._ IL_._ 124.18 12 41 58 493.5 3.92 322.01

237.60 157.13 110.70 18 22 26 4941,5 30.38 249.54

NID-¢CUR_EXECUTIaq ACCURACY CR_IT DETER_4INATION ACCURACY

_T 919.0 _ 438.3 SG3 §3,2 ST 3H,2 SR 458.2 SS 249.8

RRT -.1626 RRIr .1686 RTF -.7022 CRT -.4929 CRS -.6410 CST .9808

SC.8 1026,9 RZ3 -`0186 R13 .7041 LSA _36.9 MSA 284.0 SSA 14.8

S_1 9_.9 ,_ 4_0.3 TH4 173.91 ELI 493.5 EL2 251.4 ALF 115.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197OJ

LAUNCH 0ATE kU6 15 1970 FLIGHT TINE 78.00 ARRIVAL DATE NOV I 1970

I.EL IO{;FNTR | (: CON J(:

RL |51.51 LAL ,00

RP 108.3Z LAP -Z.35

RC 42. 355 GL -8.03

PLANE TO(ENTRI (: CC_IC

C3 _O.031 VHL 7.073

LN(J'/ ATNTH LI_H TIN[

80.96 I0 54 33

99.04 13 12 40

100.00 12 tiff 33

100.00 14 4 Zl

110.00 12 25 47

110.00 16 50 36

OX STANCE 177.607

LOL 321.76 VL 22.774 GAl. 4.23 AZL 92.49 HCA 70.80

LOP 32.55 VP 34.890 GAP -24,42 AZP 90.82 TAL 173.96

GP -7.09 ZAL 73.63 ZAP 14.75 ETS 148.90 ZA[ 172.48

OLA -29.61 RAL 245.09 RA0 6368.8 V[L 13.092 PTH 2.39

L-| TII( ZNJ LAT |NJ L.GNG |NJ RT ASC |NJ ANTH

1359.68 14.10 336.09 |28.84 1J6.31

_J .49 |4.12 320.97 128.83 116.30

968.23 10.79 325.63 127.10 118.05

748.1/I 17.47 312.74 130.31 114.63

1062.07 -64 326.58 120.96 124.18

5515.14 28.45 236.00 133.37 109.80

SNA 107.62 E(:C .41340 INC 2.492| Vl 29.407

TAP 244.76 RCA 63.13 APO 152.10 V2 34.987

ETE 174.33 ZA(: 91.82 FTC 257.76 CLP J2.97

OZFFER1ENTIAL (:OR/qECTIOIS NI0-(,(3UltS_ rl_ECUT|CN ACCURACY

TOE .2010 TRA-1.0123 T(:3 -.0486 BAU .03._ SGT 939.6 SGR 461.3 SG3 60.5

ROE -.5696 RRA .0054 RC3 .0029 F_J .01826 RRT -.1810 Rif .1883 RTIF -.7201

FOE -.1606 IrRA .5615 FC3 -.3159 BSP 2632 St_ 1064.8 RE3 -.0211 R13 .7222

BOg .6040 BRA 1.0123 B(:3 .0487 FSP -138 SGI 964.2 SC_ 431.6 THA 173.62

VHP 14.671 OPA -21.48 RAP 221.02 ECC 1.8234

INJ TINE PO CST TIM INJ 2 LAT INJ 2 LC_IG

11 17 12 759.7 J7.52 348.99

13 37 21 281.5 17.54 313.87

13 11 41 368.2 14.46 318.78

J4 J6 49 148.2 20.65 305.38

12 43 29 462.1 5.12 320.36

18 22 31 4915.1 30.88 247.64

ORBIT OETERNIN_TIC_I A(:CURA(:V

ST 326.4 SR 461.4 SS 259.0

CRT -.5015 (:RS -.6394 (:ST .9830

LSA 549.1 NSA 291.3 SSA 15.O

ELI 502.1 EL2 259.5 ALF 117.43

LAUNCH 0ATE AUG 15 1970 FLIGHT T|NE 80.00 ARRIVAL DATE M3V 3 1970

HELICX:ENTR|(: CCNI(: DISTANCE 1114.191

RL 151.51 LAL .00 L.OL 321.76 Vt- 23.148 GAL 3_AZL 92._10 PiCA 74,00

RP 108.27 LAP -2.21 LOP 33.75 VP 33.148 GAP -23.16 AZP 90.64 TAL 173.90

R(: 41.583 GI. -7.99 GP -7.44 ZAI. 73.44 ZAP 13.37 rTS 144.28 Z/q[ 175.02
PLANE TOCENTR;(: CON;(:

C3 44.548 VI"N, 6.674 01._ -29.61 RAL 245.31 RAO 63611.7 VEt. 12.881 PTH _.35
LN(PI AE'NTH LNCH TIME Lo| T|NE |NJ I.AT JNJ _ |NJ RT AS(: ZNJ AZNTH

80.97 10 33 31 1330.32 14.97 334.35 127.23 115.83

99.03 13 23 27 852.70 14.96 319.27 127.23 113.84

100.00 12 56 13 939.79 11.70 324.03 123.33 117.71

100.00 14 5 25 718.47 18.31 310.9_ 128.83 114.03

110.00 12 Z6 57 1033.13 1.74 325.07 119.54 124.14

110.00 16 51 31 5485.91 _.11 233.g0 133.46 108.77

SNA 109.14 ECC .39339 IN(: 2.3025 Vl 29.407

TAP 247.90 RCA 66.20 APO 152.07 V2 35.000

[TE 179.65 7AC 91.73 ETC 257.96 CLP 11.38

OIFFERENT.IAL CORg_CTICNS XlO-r...OJRSl[ [IECUTICN" ACCURACY

TOE .2013 TRA -.9978 TC3 -.0316 BAU .0189 _k;T 1{301.1SGR 464.3 SG3 66.4

ROE -.5406 RRA .0142 RC3 -.0029 FAU .01201 RRT -.2019 R_ .2103 RTF -.7374

rOE -.1635 FRA .5796 rC3 -.3693 BSP 28J4 _ 1J03-6 223 -.0239 R13 .7397

BOE .5768 BRA .9979 8C3 .0318 FSP -154 ,%1 1006.6 SG2 452.2 THA 173_29

VHP J3.978 DPA -22.36 RAP 222.50 E(:C 1.7331

INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LC_qG
11 17 41 730.3 18.33 347.19

J3 37 39 252.7 18.34 312.11

13 11 53 339.8 15.32 317.11

14 17 24 J18.5 21.40 303.50

12 43 50 433.2 6.21 318.83

18 22 57 4885.9 31.39 245.52

CRSIT 0ETERNIN_TION ACCURA(:V

ST 342.4 SR 464.1SS 268.4

(:RT -.5125 CRS -.6386 CST .9854

LSA 562.1NSA 297.5 5SA 15.3

ELI 511.2 EL2 266.9 ALF 119.46

LAUNCH DATE AUG 15 1970 FLIGHT Till( 82.00 ARRIVAL DATE NOV 5 1970

MELI(XENTRIC (:ON1(: 0|STANCE 190.814

RL 151.51 LAL .00 LOL 321.76 VL 23.494 GAL 3.64 AEL 92.12 PW.A 77.20

RP- 108.23 LAP -2.07 LOP 38.95 VP 35,391 GAP -21.96 AZP 90.47 TAL 173.89

R(: 40.971 GL -7.91 GP -7.82 7AL 73.35 ZAP 12.50 ETS 1_.69 ZAE 177.51
PLANETO¢.ENTRI(: (:ONI(:

C3 39.697 VHL 6.J01 0LA -29.54 RAL 245.43 RAO 636/I.3 VEL 12.691 PTH 2.31

LNCH A_eNTH LNCH TINE L-I TIME INJ LAT INJ L.CNG INJ RT ASC INJ AZNTH

BI.21 10 57 49 1295.34 15.79 35_.17 125.47 115.30

98.79 13 L_Z 4 829.34 15,BI 317.96 123.48 115.29

I00.00 12 52 52 922.97 12.23 $23.06 123.63 117.49

100.00 14 9 42 677.14 J9.44 308.37 127.19 113.17

110.00 12 26 8 1007,23 2.73 323.72 117.96 124.09

110.OO 16 32 55 5453.69 29.79 231.72 131.42 107.60

SNA 110.61 EC(: .37450 JNC 2.1188 VJ 29.407

TAP 251.08 RCA 69.18 APO 152.03 V2 35.O13

ETE 197_71ZAC 91.60 ETC 258.17 CLP 9.78

DIFFERENTIAL C(3RI_CTIOP_ NIO-COJRSI_ ELOCUTION ACCURACY

TOE .19M TRA -._314 TC3 -.0182 _ .0111 SGT 1051.4 SGR 466.6 SG3 72.8
ROE -.5122 _RA .0229 RC3 -,0103 FAU .01977 RRT -.2170 _ .2337 RTF -.7487

FOE -.1647 FRA .5990 FC3 -.4312 8SP 27_ _d_ II_0o3 RZ3 -.03_O R13 .7514

BOE .5476 BRA .9916 BC3 .0210 FSP -169 SGI 1057.3 St_ 432.9 THA 173.26

VHP 13.313 QPA -23.26 RAP 223.97 E(:C 1.6533
INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

11 19 24 695.3 19.07 344.94

13 35 53 229.5 19.08 310.73

13 8 15 323.0 15.81 316.11

14 213 59 77.1 22.40 300.63

12 42 55 407.2 7.19 317.46

19 23 49 4853.7 31.90 243.15

ORBIT 0ETERM|NATION A(:(:URA(:Y

ST 357.3 SR 465.9 SS 277.2

CRT -.5060 CRS -.6335 (:ST .9853

LSA 572.0 NSA 306.7 SSA 15.7

ELI 517.4 ELZ 277.5 ALF 121.02

LAUNCH OATI[ AUG 19 1970 FLIGHT TINE 84,00 ARRIVAL OATE NOV 7 1970

HELI(_ENTRIC CO/IC 0ZSTANCI[ 197.467

_.. 151.511,._k .00 LOL _21.76 VL L_.815 _At. 3.34 AE'L 91.94 _ 80.39
RP IO8.19 L_P -1.91 LOP 42.JS VP 33.617 GAP -20.81AZP 90.3Z TAL 173.94

gC 40.523 GL -7.77 6P -8.24 ZAL 73.36 ZAP 11._ ETS 131.93 ZAE 178.35

PLANETO_ENTRIC CON|C

C3 35.403 VY4. 3.9_00LA -29,41RAL 243.44 RAO 636_,4 VEL |2.321PTH 2.27

LNCH AZNTH LNO4 TZME L-I TXME |NJ LAT ;NJ LO_ |NJ RT AS(: _NJ A214TH

81.7Z 11 I 52 1253.58 16.53 349.45 1Z3.f19 114.66

9_.28 13 18 6 813,43 16.57 317,14 123.E0 114.65

100.00 lZ 46 3 916.14 12.44 3L_-67 121.52 117,40

1{30.00 14 16 36 626,12 20.77 303.17 123.51 112.00
110.{30 12 24 16 9_4.73 3.59 3ZZ._I. II6.L>Z 124.02

110.00 16 34 52 5418.33 30.49 249.21 129.24 106.26

SNA IJ2.02 ECC .35670 IN(: 1.9396 Vl 29.407

TAP 254.33 RCA 72.06 APO 15J.98 v2 35.027

ETE 280.66 ZAC 91.42 ET(: 258.39 CLP 8.16

OIFFERENTIAL _C71(31_. NIO-OOUI_J_ [_CUTION ACCURACY

TOE .19_3 TRA -.9741TC3 .0103 B/_J .01|0 3_T 10_3o3 _ 4_.1 ,f_3 _0.0

ROE -.4852 RRA .0309 RC3 -.0ZD8 FAU .02072 RRT -.2444 I_F .2617 RTF -.7652

FOE -.1677 FRA .6190 PC3 -.3066 8SP 2988 Stab 1189.7 I_ -.0373 R13 .7682
BOE .52_ BRA .9746-B_3 .0233 FSP -189 SGI 1100.3 3G2 431.9 THA 172.79

VHP 12.674 0PA -24.19 RAP 225.44 E(:(: 1.5826

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
11 Z2 45 653.6 19.74 342.14

13 31 39 213.4 19.76 309.83

13 I 19 316.1 16.02 319.70

14 27 2 26.1 23.57 297.49

12 40 41 384.7 8.03 316.27

18 23 10 4818.3 32.41 240.52

ORBIT DETERNINATION AC(:URACV

ST 374.3 SR 467.3 SS 286.7

(:RT -.52_8 CRS -.6339 (:ST .9883

LSA 586.7 MSA 310.0 SS4 15.9

£LI 528.1 EL2 282.1ALF 123.43
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970

LAUNCH 0ATE AUG 15 1970

HqELI(3CENTRZ C CONIC

RL 151.51 LAL .DO

RP lOS.IS-LAP ol .75

RC 40.252 GL -7.57

PLANIr TOCENTRI C CONIC

C3 31.607 VHL 3.622

LNCH ATNTH LNCH TINE

82.60 11 B 26

97.40 13 10 47

IO0.DO 12 36 36
IDO.DO 14 23 18

IlO.DO 12 21) 57

110.DO 16 37

FLIGHT TIN[ 86.00 ARRIVAL CATE NOV 9 J970

DISTANCE 204. J49

L(X 321.76 Vt' 24.111 G4L 3.05 4ZL 91.76 HC4 83.60 SM4 113.38 ECC .33998 INC 1.7636 VJ 29.407

LOP 45.36 VP 35.830 G4P -19.71 iZP 90.20 T4L 174.04 T4P 257.64 RCA 74.84 APO 151 .93 VZ 35.040

GP o8.71 7AL 73.47 ZAP 10.87 G'TS 124._0 ZAF" 176.03 ETF" 319.79 7AC 91.19 ETC 258.62 CLP 6.54

OLA -29.19 RAt. 245.35 RN3 65_.3 VI[L 11.368 PTH 2.23 VHP 12.061 0P4 -25.14 RAP 226.89 ECC 1.520Z

L-I TIN[ INJ LAT |NJ LONG INJ RT 4SC I NJ A_4TH ]NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1202.70 17.24 346.01 1Z|.59 113.93 11 28 28 602.7 20.33 338.63

807.13 17.25 317.00 121.t0 113,92 13 24 14 207.1 Z0.34 309.62

916.86 1Z,42 3_.71 119.19 117.41 12 51 53 316.9 15.99 315.74

5856.24 _.ZO 279,37 123.74 110.33 16 2 54 5856.2 24.80 271.53

966.12 4.30 321.56 114.33 123.94 12 37 3 366.1 8.73 315.27

5379.75 31.19 246.41 116.94 104.75 18 27 6 4779.7 32.90 237.61

0 IFF[R[NT][At' C.ORg_C TZ(3q.q

TOE .1978 TRA -,9579 TC3 .0444 BAU .0237

-.4591 RRA .0387 RC3 -.0342 irAU .02175

FOE -.1703 FRA .6399 FC3 -.5958 OSP 3|69

ODE .4999 ORA ,9587 B¢3 .0560 FSP -211

NIO-C(3URS[ Irx[CUTION 4CCUR4CY OR0ZT 0ETERNJNATION ACCURACY

S(,T 1131.4 SGR 471.6 SG3 88.0 ST 391.4 SR 468.1 SS 296.0

I_T -.2736 ImF .2929 RTF -.7802 ERT -.5397 CRS -.6337 CST .9908

1Z31.3 RZ3 -.0414 RI_! ,7B35 LSA 6OI.5 N$4 312.8 SSA 16.2

,%1 1146.0 ,%Z 450.2 THA .172,34 ELI 538.9 IrL_ 286.2 ALF I_5.79

LAUNO4 DATE AUG 15 19"/'0 FLIGHT TINE 88.00

HEL IOCENTRIC COLIC

RL 131.31 LAL .DO

RP 108.11 LAP -1.59

RC 40.156 Gt' -7.30

PLANE TOCENTRIC CONIC

C3 28.253 VHL 3.315
I.NO.I AZNTH LNCN TINE

84.03 11 19 12

95.97 12 58 28

IDO.O0 12 25 9

1DO.DO 14 35 12

110.DO 12 16 8

110.00 17 0 43

ARIZ_V.44. DATE NOV 11 1970

0I STANCE 210.854

t'CL 321.76 VL 24.387 OAt. Z.77 AZL 9J.59 _ 86.80 SMA 114.69 ECC .32431 INC 1.5896 VI 29.407

LOP 48,56 VP 36.0_8 GAP -18.65 AZlP g0.09 TAL 174,20 TAP 261.00 RCA 77.49 APO 151.88 V2 35.053

GP -9.23 ZAL 73,67 ZAP 10.43 [T$ 114.92 ZN[ 173.11 ETE 328.21 ZAC 90.89 ETC 238.85 CLP 4.89

0JFFER1ENTIAt' CCR_ECTIONS NIO-COLN_ E_ECUTION ACCURACY
TOE .1986 TR4 -.9419 TC3 .0849 OAU .0375 ,T_T 1182.6 _ 474.5 SG3 96.7

ROE -.4340 RRA .0464 RC3 -.0512 FAU .02"289 RRT -,3054 _ .3276 R1T -.7939

F0E -.1722 FR4 .6618 FC3 -.7014 OSP 3332 S&8 |274.3 R_3 -.0467 R13 .7975
BOE .4773 8RA ,9430 0(;3 .0992 FSP -835 SGI 1193.0 _ 447.9 THA 171.86

OLA -28.89 RAL 245.J5 RN) 6_.| _I[I, 12.232 PTH 2.Z0 _HP 11.473 OPA -26.13 RAP 228.33 rcc 1.4650

L-I TINE INJ I.AT JNJ _ |NJ RT A,T_ |NJ AZNTH INJ TII4E PO CST TIM INJ 2 L4T _N-J',-2 LCNG

1137.42 17.83 341.47 119.48 113.11 1| 58 9 537.4 20.81 334.02
816.19 17.84 317.93 119.41; 113.10 13 12 4 816.2 20.82 310.4B

923.38 12.82 323.08 116.73 117.50 12 40 33 323.4 15.80 316.13

5793,51 23.64 275.2_ 181,86 108.85 16 11 45 5193.5 25.99 267.26
951.78 4.85 320.81 112.31 123.88 12 31 59 351.8 9.26 314.51

5337.87 31 ._ 243.35 114.51 103.05 18 29 41 4737.9 33.34 234.43

CRSIT DETERNINATION ACCURACY
ST 408.5 SR 468.7 SS 304.9

CRT -.3§50 CRS -.6325 CST .9930

LSA 616.2 MS4 314.8 5SA 16.5

ELI 549.9 EL2 289.3 ALF 128.08

L4UNCH 04TE 4UG 15 1970 FLIGHT TIME 90.00 ARRIVAL 0kTE NOV 13 1970

H£LIOCENTRIC CONIC DISTANCE 217.577

_L !5! ,51 LAL .00 L(_t. 321.76 VL 24.640 GAL 2.49 A2't' 9J.42 HC4 90.01 SM4 115.93 ECC .30965 INC ] .4166 Vl 29.407

RP 108.07 LAP -1.42 LOP 51.77 VP 36.213 GAP -17.63 427 90.00 TAL 174.41_ TAP Z64.42 RCA _0.03 APO 151.83 V2 35.066

RC 40.238 GL -6.95 GP -9.80 741' 73.98 ZAP 10.31 ETS 105.07 74F" 170.32 ETE 331.21 ZAC 90.53 ETC 259.08 CLP 3.22

PLANE TOCENTRI C CONIC

C3 25.293 VHL 5.029 OLA -28,49 RAL 244.86 RAO 6566.0 VEt. 12.111 PTH 2.17 VHP 10.909 DP4 -27.15 RAP 229.73 ECC 1,4163

LNCH ATNTH LNCH TII_ L-I TIN[ INJ LAT ]NJ LONG INJ RT ASC ZNJ 4214TH ]NJ TINC PO CST TIM _NJ _ LAT INJ 2 LONG

86.77 11 40 32 1037.25 18.31 334.33 I17.26 11Z.21 II 57 50 437.3 21.16 326.80

93.23 12 34 48 861.44 18.32 321.47 117.Z7 112.20 12 49 10 261.4 21.18 313.94

IDO.DO 12 12 7 934.73 11.86 323.74 114.16 117.64 12 27 42 334.7 15.47 316.81

IDO.DO 14 45 54 5727.24 25.03 270.83 119.B3 106.90 16 21 22 5127.2 27.10 262.65

IIO.DO 12 9 47 942.08 3.21 320.30 110.17 123.83 12 25 29 342.1 9.62 313.99

IIO.DO 17 4 44 5292.66 32.52 239,9_ 111.97 101.15 18 32 57 4692.7 33.7_ 230.95

0IFFERENTIAL CCRRI[CTIONS NID-Q:XJR_[ EXECUTION ACCURACY OR01T 0f'TERMINATION ACCURACY

TOE .1978 TRA -.9_65 TC3 .1316 64U .0509 SGT 1119.0 SGR 477.9 SG3 106.4 ST 425.0 SR 467.5 SS 313.2

R0_ -.4099 RRA .0342 RC3 -.07_8 FAU .02414 RRT -.3_H_3 RRF ._59 RT_ -.8060 CRT o.5680 CRS -.6297 CST .9947
FOg -.1732 FRA .6845 FC3 -.8262 OSP 3471 SG_ 1318.7 R_3 -.0542 R13 .8101 LSA 630.0 NSA 316.4 SSA 16.9

_OE .4552 8RA .9281 8C3 .1_O4 FSP -2_2 _k_1 1241.3 SG2 445.1 THA 171.37 ELI 560.3 EL2 291.8 ALF 130.22

LAUNCH 0ATE AUG 15 1970 FLIGHT TIME 92.00 ARRIVAL OATE NOV 15 1970

H[LI_ENTRIC CONIC 01STANC_ _4.3|6

RL 151.51 LAL .[30 LOL 321.76 VI. 24.874 GAL 2.23 AZI. 91.24 HCA 93.22 SNA 117.12 ECC .29599 IN(: 1.2435 Vl 29.407
v2 35.079

CLP 1.51
RP 108.03 LAP -1.24 t.CP 54.9_ VP _._5 GAP -16.65 AZP 99.93 TAt. 174.68 TAP 267.90 RCA 82.45 _PO 151.79

RC 40.497 GL -6._ 6P -10.44 ZAL 74.3<) 2AP 10.55 F'TS 95.07 ZAI[ 167.44 ETE 332.41 ZAC 90.10 ETC 259.32

PLANE TOCENTR; C CONIC

C3 2"Z.685 VHt" 4.763 0LA -27.97 RAL 244.48 RAO 6567.9 VI[L 11.003 PTH 2.14 VHP 1p.369 OPA -28.22 RkP 231.11

LNCH 42_NTH LNCH TINE L-I TINE INJ LAT ]NJ _ INJ RT ASC INJ A2NTH INJ TINE PO CST TIM ZNJ 2 LAT
9G.O0 11 27 21 1048.7D 15.57 333.94 113.62 113.96 11 44 50 448.7 18.67

90.DO 12 44 56 796.69 21.83 31_.12 116.19 108.50 12 58 12 196.7 24.15

IDO.DO 11 57 44 9_0.49 II.M 324.M 111.52 117.84 12 13 34 350.5 15.00

100.00 14 57 15 5698.17 21_.31 266,10 117.65 104.73 16 31 33 5058.2 28.07

110.DO 12 I 55 937.33 5.39 320.05 107.93 123.81 12 17 32 337.3 9.80

110.O(3 17 9 33 5844.10 33._D 236.31 119.30 99.05 18 36 57 4644.1 34.00

0 IFFERENTIAt' CORR_C TICI_

TOE .19_8 TRA -.91_4 TC3 ,18_ OAU .0_31

ROE -.3867 RRA .0613 RC3 -,_J9_ FAU .02549

FOE -.1721 FRA .7105 FC3 -.9729 OSP 3557

BOE .4326 8RA ,9155 0C3 .2081 FSP -290

NI0-COL_S_ [_JTI_ ACCURACY

&7,T 1_77.6 SGR 482.3 SG3 117.2

RRT -.3742 _ .d076 RTF' -.8159

1365.6 _3 -.0654 R13 .8208

SGJ 1291.0 _2 442.3 THA 170.88

ECC 1.3733

INJ 2 LONG

326.65

310.22
317.74

257.74
313.73

227.19

ORBIT 0ETERMIN4TION ACCURACY

ST 440.1SR 465.9 S$ 320.4

CRT -.5754 CRS -,6228 CST .9960

LSA 641.6 MSA 318.5 SSA 17.3

ELI 569.1 EL2 294.6 4LF 132.17
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL. 5. 1970)

LAUNCH CArE AUG 15 1970 FLIGHT TIE 94.00 ARRIVAL OATE NOV 17 I970

HEL_(XENTRIC CONIC

RL 151,51 LAL .00

RP 107.99 LAP ol.06

RC 40.930 GL -5.95

PLANE TOCENTRIC CCNIC

C3 Z0.389 VHL 4.515

LNCH ATNTH LNCH T|NE

90.00 10 58 51

90.00 13 9 41

lO0.O0 II 42 6

I00.00 15 9 7

110.00 11 52 32
110.00 17 15 lO

0JSTANCE 231.064

LOL 321.76 VL 25.090 GAL 1.97 AZL 91-.07 HC4 96.43 SM4 I18.24 ECC .28327 INC 1.0691 Vl 29.407

L(_ ° 58.19 VP 36,54fl GAP -15.71 AZP 89.88 TAL 175.01 TAP 271.43 RC4 84,75 4PO 151 .74 V2 35.092

GP -lI,15 ZAL 74.89 ZAP 11.15 ETS 85.58 ZAE I64.62 ETE 532.77 ZAC 89.58 ETC 259.55 CLP -.22

CLA -27.3_ RAL 244.01RAO 6567.8 VlEL 11.907 PTH ZoI2 YHP 9.851 OPA -29.34

L-I TINE INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIN[ PO CST TIN

1110.34 13.83 537.64 110.42 114.96 II 17 21 510.3

683.62 24.07 310.59 114.40 105.38 13 2I 4 83,6

970.56 10.12 325.79 108.84 118.07 11 58 17 370.6

5586.66 27.45 261.09 115.32 102.33 I6 42 13 4986.7

937.81 5.57 320.08 105.60 125.81 12 8 10 337.8

5191.18 33.59 232.34 116.52 96.75 18 41 42 4592.2

OIFFER1ENTIAL CCIRRI[CTION$

TOE .2056 TRA -.8839 TC3 .2732 BAU ,0831

ROE -.3653 RRA .0698 RC3 -.1355 FAU .02724

FOE -.1747 FRA .7354 FC3-1.1565 BSP 4026

8OE .4191 8RA .8867 8C5 .3049 FSP -333

RAP 232.44 ECC 1.3356

INJ 2 LAT INJ 2 LC_G

17.08 330.47

25.95 302.43

14.39 318.92

28.87 252.58

9.78 313.76

34.16 223.14

ORBIT OETERMINATION ACCURACY

ST 460.0 5R 464.5 $5 328.4

CRT -.6191CRS -.6264 CST .9978

LSA 662.5 MSA 310.3 SSA 17.5

ELI 588.2 EL2 285.2 ALF 134.55

NIO-COIJRSE EXECUTION ACCURACY

SGT 1312.6 SGR 489.6 5G5 129.2

RRT -.4310 _ .437Z'RTF -.8344

5f_ 1401.0 _3 -.0588 RI3 .8393

•_1 1331.6 SG2 435.5 TH* 169.76

LAUNCH OATE AUG 15 1970 FLIGHT TINE 96.00 ARRIVAL OATE NOV 19 1970

HELIOCENTRIC CONIC

RL 151.5J LAL .00
RP 107.95 LAP -._

RC 41.530 GL -5.27

PLANETOCENTRIC CONIC

C3 18.374 VHL 4.Z87
LNO4 A_TH LNO4 TINE

gO.00 10 34 39

90.00 13 29 32

100.00 11 25 24

IO0.00 15 21 29

ll0.00 11 41 43

110.00 17 21 39

DISTANCE 237.820

LOL 32|.76 VL 25.2_ GAL 1.72 A2'I. g0,89 _ 99.64 SNA 119.31 ECC .27147 IN( .8924 Vl 29.407

L_P 61.41 VP _H_.694 GAP -14.BO AZP 89.85 TAL 175.38 TAP 275.02 RCA 86.92 APO 151.70 V2 35.105
GP -1|.95 ZAL 75.49 ZAP 12.|1 ETS 77.11 ZAE 161.89 ETE 352.63 ZAC 88.96 ETC 259.78 CLP -2.00

OLA -26.56 RAL 243.46 RAO 6567.7 _q[L 11.822 PTH 2.09 VHP 9.357 0PA -50.52
L-I TINE INJ L4T INJ _ INJ RT A,_ INJ A21qTH INJ TINE PO CST TIN

1158.90 12.41 340.50 107.43 115.66 10 53 58 558.9

5873.86 25.67 281.78 112.25 102.38 15 7 26 5273.9

995.01 9.93 327.18 106.14 118.34 11 41 59 395.0

5512.98 28.41 255.83 112.85 99.72 16 53 22 4915.0

943.78 5.15 320.39 103.23 123.84 11 57 27 343.8
5136.97 33.95 228.07 113.64 94.24 18 47 16 4537.0

DIFFERENTIAL CQK_ECTIONS

TOE .Z031 TRA -.8670 TC3 ,3540 BAU .0973

ROE -.3440 RR4 .0785 RC3 -,1780 FAU .02899

r0E -.1711 FRA ,76LP'Z FC5-1.3658 6SP 4196

80E .3995 BRA .8705 8C3 .3962 FSP -371

RAP 233.72 ECC 1.3024

INJ 2 LAT INJ 2 LONG

15.77 333.43

27.12 273.41

13.64 320.35

29.46 247.18

9.56 314.08

54.17 218.83

CR_|T 0ETERMINATION ACCURACY

ST 474.2 SR 461.2 SS 333.6

CRT -.6336 CRS -.6166 CST .9976

LSA 673.1 N$A 308.9 SSA 17.9

ELI 597.9 EL2 283.0 ALF 136,26

NI0-CCURS_E EXECUTION ACCURACY

S_T 1358.0 8GR 4ge.5 5_5 142.5
RRT -.4773 RRF .5077 RTF -,8451

•%e 1446,6 R23 -.0672 RI3 .8508
•_1 1381.0 SG2 430.7 THA 168.98

LAUNCH 04TE AUG 15 1970 FLIGHT TII._ 98.00 ARRIVAL 0ATE NOV 21 1970

HELI(XENTRIC CONIC

RL 151.51 LAL .DO

RP 107.91 LAP -.69

RC 42.291GL -4.45

PL4NETCX_ENTRIC CONIC

C3 16.609 VHL 4.075

LNCH 4ZNTH LN(H TINE

90.00 10 11 39

90.00 13 47 42

100.00 II 7 41

100.00 15 34 L>Z

llO.O0 11 29 32

110.(30 17 29 0

DISTANCE 244.580

LOt. 521.76 VL 25.471 GAL 1.48 AIL 90.71HCA 102.86 SMA 120.31 ECC .26056 INC .7122 Vl 29.407

LOP 64.62 VP 36.831 GAP -13.92 AZP 89.84 TAL 175.79 T4P 278.65 RCA 88.96 APO 151.66 V2 35.117

GP -12.83 ZAL 76.17 ZAP 13.38 ETS 69.89 ZAE 159.27 ETE 332.13 2AC 88,24 ETC 260.01 CLP -3.83

0L4 -25.63 RAL 242.86 RA0 6567.7 V[L 11.747 PTH 2.07 VHP 8.885 0PA -31.77 RAP 234.94 ECC 1.2733

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2_4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1204.89 11.04 343.I8 104.54 116.24 lO 31 44 604.9 14.48 336.19

5781.06 26.86 275.25 109.88 99.31 15 24 3 5181.! 27.87 266.73

1024.01 8.99 328.81 103.46 118.63 11 24 45 424.0 12.74 322.04

5437.17 29.16 250.32 110.25 96.91 17 4 59 4837.2 29.81 241.57

955.46 4.71 321.00 100.84 123.90 JI 45 27 355.5 9,13 314.70
5078.49 34.15 223.51 110.69 91.56 18 53 39 4478.5 33.99 214.27

NI0-CCURSE EXECUTION ACCURACY ORBIT DETERt4INATI_ ACCURACY

S_T 1401.8 _ 510.8 SG3 157.2 ST 486.6 SR 456.7 SS 337.4

RRT -.5270 RRF .5615 RIT" -.8552 CRT -.6482 CRS -.6023 CST .9961

SC_ 1492.0 1_3 -.0764 RI3 .8617 LSA 681.6 HSA 307.0 SSA 18.3

•_1 1430.0 SG2 425.6 THA 168.05 ELI 606.1 EL2 279.2 ALF 137.80

oIIrFERENT IAL CORRECTIONS

TOE .1997 TRA -.8494 TC3 .4457 BAU .1114

ROE -.3235 RRA .0878 RC3 -.2_O.7 FAU .0_O_

FOE -.1649 FR4 .79_8 FC3-1.6118 85P 4376

80E .3801 8RA .8539 8C3 .5019 FSP -415

LAUNCH OATE AUG 15 1970 FLIGHT TINE lO0.O0 ARRIVAL DATE NOV 23 1970

HELIOCENTRIC CONIC

RL 151.51 LAL O0

RP 107.88 LAP -.51

RE 43.202 GL -3.48

PL4NE TOCENTRI C CONIC

C3 15.068 VHL 3.B82

LNCH 42'NTH LNCH TINE
90,00 9 48 57

90.00 14 5 I0

100.00 10 49 1

I00.00 15 47 47

1I0.00 11 16

110.00 17 37 15

0ISTANCE 251.340

LOL 321.76 VL 25.638 GAL 1.25 AZL 90.53 _ 106.08 SNA 121.25 ECC .25050 IN( .5271 Vl 29.407

LOP 67.84 VP 36.959 GAP -13.08 A2P 89.85 TAL 176.24 TAP 282.32 REA 90.88 APO 151.62 V2 35.129

GP -13.83 2AL 76.94 ZAP 14.94 ET5 63.92 ZAE 156.78 ETE 331.36 2AC 87.40 ETC 260.23 CLP -5.71

OLA -24.53 RAL 242.20 R_O 6567.6 VEL 11.681 PTH 2.05 VHP 8.436 0PA -33.09

L-I TINE |NJ LAT _NJ _ _NJ RT AS( ;NJ A2_4TH INJ TINE PO CST TIN
1251.74 9.62 345.89 101.75 116.76 10 9 49 651.7

5690.09 27.70 268.72 107.36 96.14 15 40 0 5090.1

1057.82 7.88 330.71 100.82 118.93 11 6 39 457.8

5359.24 29.66 244._8 107.55 93.93 17 17 6 4759.2

973.06 4.04 321.93 98.46 123.97 11 32 16 373.1
5016.77 34.16 218.69 107.67 88.70 19 0 52 4416.8

0IFFERENTIAL CCRRECTION$

TOE .1942 TRA -.8320 TC3 .5473 BAU 11253

ROE -.3035 RRA .0_ RC3 -.2955 FAU .03307

FOE -.1545 FRA .8283 FC3-1.8998 8_P 4546

_OE .3603 _R4 .8377 8C3 .6219 F,SP -463

MID-COURSE EXECUTION ACCURACY

8GT 1443,B ,%R 527,8 SG3 173.5

RRT -.5784 RRF .6174 RTF -.8642

1537.3 R_3 -.0872 R13 .8718

S_J 1478.7 SG2 420.4 THA ]66.99

RAP 236.08 ECC 1.2480

]NJ 2 LAI INJ 2 LCNG
13.14 538.98

28.26 260.10

11.68 323.98

29.89 235.78

8.47 315.64

33.60 209.49

ORBIT OETERNINATION ACCURACY

ST 496.3 SR 450.5 S$ 339.2

CRT -,6611CRS -.5807 C5" .9925

LSA 686.2 MSA _05.1 SSA 18.9

EL1 611.5 EL2 274.3 ALF 139.17

I0_0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5. 1970

LAUNCH DATE AUG 18 1970 FLIGHT TIME 102.00 ARRIVAL OATE NOV 25 1970

HELIOCENTRIC CONIC DISTANCE 258.098

RL 151 .51 LAL .00 LOL 321.76 VL 25.791 GAL 1.04 AZL 90.34 H(A 109.30 S_4A

RP 107.84 LAP -.52 LOP 71 .06 VP 37.076 GAP -IZ.27 AZP 89.89 TAL 176.72 TAP

RE 44.254 GL -Z.]4 GP -14.9§ ZAL 77.79 ZAP 16.75 ETS 59.07 ZAE 154.43 ETE

PLANE TOCENTRIC CCNIC

C3 13.729 VHL 3.705 DLA -23.25 RAL Z41.§Z RA0 6567.5 V[L 11.6Z4 PTH 2.04 VHP 8.011 DPA -34.52 RAP Z37.13 FCC I .2260

LNCH AFNTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT ASC INJ A2_4TH IN! TIME PO CST TIN IN! 2 LAT _NJ 2 LONG

90.00 9 26 11 1301.19 8.09 348.72 99.08 117.23 9 47 52 701.2 11.68 341.88

90.00 14 22 29 5599.43 28.18 262.14 104.73 92.88 15 55 48 4999.4 28.28 253.47

100.00 10 29 32 1096.72 6._ 332.88 98.27 119.22 10 47 49 496.7 10.44 326.2!

100.00 16 1 49 5279.14 29.88 238.64 104.79 90.81 17 29 48 4679.1 29.68 229.84
110.00 11 1 24 996.80 3.13 323.17 96.13 124.06 11 18 1 596.8 7.58 316.91

1h9.00 17 46 26 4951.82 33.95 213.63 104.65 85.72 19 8 58 4351.8 32.98 204.53

DIFFERENTIAL CORRECTIONS NI0-C(X/RSI[ EXECUTION ACCURACY ORBIT OETERNINATIO_ ACCURACY

TDE .1766 TRA -.8236 TC3 .6316 BAU .1345 .%T 1488.3 SGR 549.1 SG3 191.2 ST 497.6 SR 440.6 S$ 338.0

ROE -.2826 RRA .J106 Re5 -.3717 FAU .03519 RRT -.6195 _ .6716 RTF -.8680 CRT -.6505 CR5 -.5547 CST .9872

FOE -.1355 FRA .8714 IrC5-2.2190 BSP 4499 SG6 1586.3 _3 -.1IJ2 R13 .8776 LSA 678.1 NSA 309.6 SSA 19.6

6OE .3532 6RA .8510 Be3 .7329 FSP -507 S¢,1 1529.9 _ 419.3 THA 166.06 ELI 605.0 EL2 275.5 ALF 140.31

122.13ECC .24125 INC .3357 VJ 29.407

286.02 RCA 92.66 APO 151.59 V2 3fi.141

5_,0.35 ZAC 86.42 ETC 260,44 CLP -7.65

LAUNCH OATE AUG 15 1970 FLIGHT TINE |04.00 ARRIVAL DATE NOV 27 1970

HELIOCENTRIC CONIC

_- 151.51 IJL .00

RP IO7.81 LAP -.13

RC 45.436 GL -1.00

PLAMETOCENTRIC CONIC

C3 12.571 VHL 3.546
LNCH AZMTH LNCH TII'E

90.00 9 3 7

90.OO 14 39 55

100.00 lO 9 13
100.00 16 16 30

110.00 JO 43 36

110.00 17 56 55

01STANCE 264.850

LOL 521.76 VL 25.931 GAL .84 Aiq. g0.|4 HCA 112.52 SMA J22.95 ECC .23276 INC .J362 Vl 29.407

LOP 74.28 VP 37.185 GAP -11.48 AZP 89.95 TAL 177.24 TAP 289.75 RCA 94.33 AR3 151.56 V2 35.152

GP -16.20 ZAL 78.70 ZAP 18.B0 ETS 55.14 Z_E J_2.22 ETE 329.06 ZAC 85.29 E_C 260.64 CLP -9.67

01_ -21.76 RAL 240.81RAO 6567.5 VEL 11.574 PTH 2.02 VHP 7.608 CPA -36.05
L-I TIMIE IN! LAY IN! LONG IN! RT A_ IN! A_ITH IN! TIME PO CST TIN

1354.44 6.42 331.74 96.54 IJ7.64 9 25 42 754.4

5508.08 _.31 255.46 102.04 89.53 16 11 44 4908.1
1141.09 5.11 335.34 95.62 119.49 10 28 15 541.1

5196.66 29.80 232.51 IO2.00 87.59 I7 43 7 4596.7

1026.94 1.96 324.73 93._ 124.13 II 2 45 426.9

4883.58 33.47 208.36 101.63 82.63 J9 17 58 4285.6

OIFFE/_i_NTIAL CORRIECTIOqS
TOE .1748 TRA -.7966 TC3 .77f_) 8AU .1524

ROE -.2633 RRA .1232 RC3 -.4693 FAU .03796

FOE -.1150 FRA .9101 FC3-2.614I B8P 4877

80E .3161 BRA .8081 8C3 .9069 FSP -575

RAP 238_08 ECC 1.2069
IN! 2 LAT IN! 2 LCNG

10.07 344.96

27.95 246.81

9.00 328.72

29.15 223.76

6.45 318.51

32.09 199.40

ORBIT DETERNINATION ACCURACY

ST 503.9 SR 430.5 SS 337.3

CRT -,6787 CRS -.4989 CST .97_6

LSA 678.3 NSA 304.1 SSA 20.0

EL! 608.9 EL2 261.6 ALF 141.56

NIO-CC_RS£ EXECUTION ACCURAO'

_T 1521.0 _ 581.2 ,_3 211.5

RRT -.6801 RRF .7286 R7F -.8801

1628.3 R_3 -.1127 RJ3 .8907

SGI 1575.5 362 411.3 THA 164.34

LAUNCH 0ATE AUG 15 1970 FLIGHT TIN[ 106.00 ARRIVAL 0ATE NOV 29 1970

HELIOCENTRIC CONIC

RL 151.51 LAL .00

RP 107.77 LAP .06

RC 46.758 GL .55

PLAN[TOCENTRI¢ CONIC
C3 11.578 VHL 3.403

LN04 AZNTH LNCH TIME

90.00 8 59 44

90.00 14 57 46

lO0.O0 9 48 13

lO0.O0 16 31

110.00 10 28 56

110.00 18 7 45

0ISTAN(E 271.595

LOL 321.76 VL 26.059 GAL .65 AZL 89,93 H(A 115.74 SI4A I25.7! ECC .22501 INC .0703 V1 29.407

LCP 77.50 VP 37.284 GAP -10.72 AZP 90.05 TAL 177.77 TAP 293.51 RCA 95.87 APO JSl.fi4 v2 35.163

GP -17.63 ZAL 79.67 ZAP 21.09 ETS 51.98 ZAE 150.14 ETE 527.54 ZAC 85.99 ETC 260.81 CLP -11.77

DLA -20".04 RAL 240.12 RAO 6567.4 VEL 11.531PTH 2.01 VHP 7.229 OPA -37.71 RAP 238.89 ECC 1.1905

L-I TINE IN! LAT IN! LONG IN! RT ASC IN! A2_ATH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG

1412.35 4.58 555.00 94.18 117.97 9 5 16 812.5 8.29 348.28

5415.47 28.08 248.70 99.57 86.15 16 28 2 4815.5 27.25 240.15

1191.30 3.42 338.11 93.54 119.71 10 8 4 591.5 7.55 331.53

5111.73 29.39 226.23 99.24 84.31 17 57 I0 4511.7 28.30 217.60

1063.72 .58 326.6_ 91.76 124.18 10 46 39 465.7 5.06 320.45

4812.07 32.72 Z02.9"Z 98.69 79.49 19 27 57 4212.1 30.92 194.16

DIFFERENTIAL CORRECTIONS

TOE .1616 TRA -.7808 TO3 .9035 BAU .1665

ROE -.2424 RRA .1_4 Re3 -.5842 FAU .04078

FOE -.0830 FRA .9563 FC5-5.0496 8SP 5053

80E .2915 8RA .7950 8C3 1.0759 FSP -6,12

LAUNCH DATE AUG 15 1970

HELIOCENTRIC CONIC

RL 151.51 LAL .O0
RP 107.74 LAP .26

RC 48.150 GL 2.34
PLAMETOCENTRIC CON|C

C3 10.736 VI.IL 3.277

LNC_ A2'NTH LNCH TINE

90.00 8 15 57

gO.OO 15 16 14

JO0.O0 9 26 34

I00.00 16 48 18

llO.O0 ]0 11 21

110.00 18 20 0

OIFFERIENTIAL CORRECTIONS

TOE .1461 TRA -.7645 TC3 1.0261BAU .1799

ROE -.EEl2 RRA .1565 RC3 -.719_ FAU .04373

FOE -.0411 FRA 1.0089 FC3-3.5261BSP 5249

6OE .2643 BRA .7804 8C3 1.2531 FSP -717

NIO-COURSIE EXECUTION ACCIJ_ACY ORBIT OETERNINATION ACCURACY

SGT 1552.6 SGR 621.4 SG3 232.9 ST _OO.6 SR 415.1 SS 335.1

RRT -.7282 _ .7_O5 RTF -.8872 CRT -.6858 ORS -.4515 CST .9497

SC_ 1672.4 R25 -.1259 RI3 .8999 LSA 664.5 NSA 305.5 55A 20.6
S_I 1621.9 $G2 407.7 THA 162.62 ELl 599.4 EL2 252.3 ALF 142.69

FLI_,IT TINE 108.00 ARRIVAL DATE DEC 1 1970

OISTANCE 278.350

LOL 321.76 VL 26.175 GAL .47 A21. 89.71HC4 118.97 SNA 124.41 ECC .21796 INC .2922 Vl 29.407
LOP 80.73 VP 37.373 GAP --9.99 AZP 90.14 TAL 178.31 TAP 297.28 RCA 97.30 APO 151.55 v2 55.174

GP -19.23 ZAL 80.69 ZAP 23.6J ETS 49.42 Z_JE 148.16 ETE 325.75 ZAC 82.49 ETC 260.96 CLP -13.96

DLA -18.09 RAL 239.45 RAO 6567.4 VEL 11.495 PTH 2.00 VHP 6.875 DPA -39.53 RAP 239.54 ECC 1.1767

L-I TIN[ INJ L.AT INJ _ INJ RT ASC INJ A21qTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG
1475.64 2.55 3_8.55 92.03 118.21 8 40 33 875.6 6.31 351.88

5321.02 _7.45 24|._6 96.76 82.78 16 44 55 4721.0 26.17 255.45

1247.79 1.51 341.L_Z 91.45 119.86 9 47 22 647.8 5.47 354.67

5024.11 28.63 219.83 96.57 81.02 18 12 2 4424.I _7,09 211.36

!107.46 -I.10 528.95 89.82 1_4.1_ IO 29 49 507.5 3.39 522.74

4737.20 31.65 197.34 95.87 76.36 19 38 58 4157.2 29.45 188.82
MI0-CCUR_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT I579.7 S_ 673.3 SG3 256.2 ST 493.6 SR 394.9 SS 336.0
ART -.7710 I_ r .9271RTF -.8931 CRT -.6929 CRS -.5454 CST .9|20

SCd_ 1717.2 1_5 -.1405 R|3 .9084 LSA 645.7 NSA 308.6 SSA 21.2

SGI 1668.5 SG_ 405,9 THA 160.61 EL1 584.7 EL2 240.4 ALF 143.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUN(H DATE AUG 15 1970 FLIGHT TIHE 110.00 ARRIVAL C_TE DEC 3 1970

I'_LIOCENTRIC CONIC

RL 151.51LAL .00

RP 107.71 LAP .45

RC 49.661 GL 4.38

PLANETOCENTRIC CONIC

C3 10.034 VHL 3.168

LI404 ATNTH LNCH TINE

gO.00 7 51 46

gO.O0 1_ 35 31

1(](3.00 9 4 19

100.00 17 fl AO

110.00 9 53 1

110.00 18 33 27

DISTANCE Z85.0f13

LOL 321.76 VL 26.281 GAL .30 AZL 89.47 PICk 121.19 5tAA I15.06 ECC .21156 ZNC .5272 VI 29.407

LOP 83.96 VP 37.459 GAP -9.28 ATP 20,28 TAL 178.86 TAP 301.06 RCA 98.60 APO 151.52 V2 35.184

GP -21.04 ZAL 81.73 ZAP 26.36 [TS 47,34 ZA[ 146.26 ET[ 323.69 ZAC 80.77 ETC 261.08 CLP -16.25

0LA -15.88 RAL 238.84 RA0 6567.4 VEL 11.464 PTH 1.99 VHP 6.547 OPA -4|.5J

L-I TINE INJ LAT INJ _ |NJ RT AS_ |NJ AZNTH INJ T|I,_ PO CST TIM

1545.14 .31 2.42 90.13 118.3Z B 17 _1 945.1

3224.27 26.44 234.96 94.29 79.47 17 2 35 4624.3

1311.08 -.63 344.69 89.61 119.89 9 26 10 711.1

4933.56 27.50 213.34 94,06 77.79 18 27 53 4333.6

1138.53 -3.05 331.61 88.10 124.06 I0 IZ 19 558.5

4658.88 30.25 191.67 93.24 73.27 19 51 6 4058.9

OZFFERENTIAL CORRECTIONS

TOE .1263 TRA -.7494 TC3 1.1461 8AU .1937

ROE -.19flfl RRA .1782 RC3 -.8783 FAU .O&667

FOE .0153 FRA 1.0685 FC3-4.0442 BSP 5382

80£ .2328 8RA .7703 8C3 l.AA40 F.T_ -790

RAP 240.01ECC 1.1651

INJ 2 LAT INJ 2 LONG

4.09 355.79

24.71 226.72

3.35 338.J7

25.54 205.09

1.44 325.41

27.66 183.43

OR6IT DETERNINATION ACCURACY

ST 481.1 5R 368.0 S5 344.1

CRT -.6985 CRS -.2323 CST .8548
LSA 620.6 MSA 315.6 SSA 21.7

ELI 562.2 EL2 225.3 ALF 145.61

N;O-(,OUR,._[ £XECUTICN ACCURACY

`%T 1601.8 ,%R 739.5 ,%3 181.3

RRT -.8079 _F .8675 RTF -.8984

S_B 1784.2 R_3 -.1548 R13 .9170

,%1 1716.7 ,%2 406.6 THA 158.26

LAUNCH OATE AUG 13 19710 FLIGHT TJNE 112.(X) ARRIVAL DATE DEC 5 1970

H[L|OCENTRIC CCNZC

RL 131.51LAL .00

RP 107.68 LAP .64
RC 51.263 GL 6.70

PLANET(X:ENTRIC CONIC

C3 9.468 _HL 3.077
LNCH AZNTH LNCH TIH[

90.00 7 27 8

9O.OO 15 55 50

I{X}.O0 8 41 28

1_.00 17 24 11

I10.00 9 33 58

I10.00 18 48 11

01STANCE _31.762

LOL 321.76 VL 16.376 GAL .15 AZL 89.L>2 HCA 125.42 ,_qA 125.66 ECC .20578 INC .7795 Vl 29.A07
LOP 87.19 VP 37.534 GAP -8.60 AZP g0.45 TAL 179.41 TAP 304.83 RCA 99.80 APO 151.51 V2 35.193

GP -23.10 ZAL 62.79 ZAP 19.37 ETS 45.63 ZkE 144.41 ETE 321.34 ZAC 78.79 ETC 261.16 CLP -18.67

OLA -13.40 RAL 2_18._O RL_O 6_H57.3 VEL 11.439 PTH 1.98 VHP 6.248 OPA -43.70 RAP 240.24 ECC 1.1558
L-| T|NE INJ LAT INJ LO_ INJ RT A,% INJ A21qTH INJ TII4E PO CST TIM INJ 2 LAT INJ 2 LONG

1621.60 -2.16 6.69 88.54 118.24 7 _4 10 1021.6 1.64 .06

5124.75 25.01 L>28.O2 92.04 76.27 17 21 15 4524.7 22.88 220.00

1381.77 -3.03 348.57 88.06 119.75 9 4 30 781.8 .95 342.05
4839.82 25.98 Z06.79 91.76 74.66 18 44 51 4239.8 23.62 198.78

1217.35 -5.28 334.7'0 86.66 123.82 9 34 15 617.4 -.81 328.48

4376.99 28.51 185.93 90.86 70.28 2"0 4 28 5977.0 25.35 178.00

NI0-(.(3URSIE EXECUTJ(_ ACCURACY ORBIT DETERMINATION ACCURACY

,%T 1617.3 `%R 812.3 ,%3 _08.0 ST 463.4 SR 331.9 sS 366.6

RRT -.8_7 RRF .9009 RTF' -._}3§ CRT -.7073 CRS -.1124 CST .7778

1814.4 R23 -.1663 R13 .9261 LSA 593.2 HSA 326.9 SSA 21.9

`%1 1767.5 `%2 409.8 THA 155.50 ELI 532.1 EL2 _04.3 ALF 147.83

OIFFERI[NTIAL CORRECTIONS

TOE .J019 TRA -.73_10 TC3 1.2583 BAU .2084

ROE -.1664 RRA .2044 RC3-1.0621 FAU .0_014

FOE .0916 FRA 1.1349 FC3-4.5857 BSP 552|

80E .1951BRA .7629 BC3 1.6467 FSP -871

LAUNCH DATE AUG 15 1970 FLIGHT TIN[ ltA.O0 ARRIVAL DATE DEC 7 1970

HELIOCENTRIC CONIC

RL 151.51 LAL .DO

RP 107.65 LAP .82

RC 52.948 GL 9.32
#LAN[T(XENTRIC CONIC

C3 9.026 VHL 3.DOA

LNCH ATNTH LI_H TIN[

90.00 7 2 0

90.00 16 17 28

100.00 8 18 3

IO0.00 17 44 6

110.00 9 14 16

110.00 19 4

OISTANCE 298.453

LOt. 321.76 VL 26.462 GAL .01 ATL 88.95 P_A 128.65 ._IA 126.20 ECC .20058

L(_o 90.A2 VP 37.603 GAP -7.93 *ZP 90.66 TAL 179.94 TAP _08.59 RCA 100.89

GP -25.42 7AL 83.84 ZAP 3Z.65 ETS 44.18 ZAE 142.55 ETE 318.67 ZAC 76.53

0LA -10.63 RAL 237.86 RAO 6567.3 VI[L 11.41:_ PTH 1.98 WIP 5,979 DPA -46.ll

L-I TIN[ INJ LAT INJ LCN_ INJ RTASC INJ AZNTH INJ T|I_ PC) CST TIN

1703.9(3 -4.86 11.41 87.31 117.93 7 30 26 1105.9

5021.98 23.17 221.06 90.06 73.25 17 41 I0 4422.0

1460.56 -3.68 352.92 86.86 119.40 8 42 23 860.6

4742.53 24.06 ZO0.ZO 89.76 71.70 19 3 9 4142.5

1284.49 -7.81 338.25 85.55 123.38 9 35 41 684.5

4491.39 26.40 180.16 B8.79 67.46 20 19 13 3891.4

INC 1.0531 Vl 29.407

APO 151.51 V2 35.202

ETC 261.19 CLP -21.Z!

DIFFERENTIAL COR_[CTIOIS

TOE .0061 TRA -.7309 TC3 1.3317 BAU .Z'_7

ROE -.1082 RRA .2_ RC3-1.2532 FAU .05263
FOE .2913 FRA 1._36 FC3-5.0483 8.%° 537_

_OE .1084 _RA .7692 8C3 1.8287 FSP -916

NIO-OOURSE EXECUTION ACCURACY

`%T 1628.4 `%R 908.9 `%3 336.3

ART -.8545 RRF .9256 RTF o.9133

`%.B 1864.9 R_3 -.1695 RI3 .9399

`%1 1816.2 `%Z A23.2 THA 152.91

RAP 240.19 ECC 1.1485

INJ 2 LAT INJ 2 LONG

-1.08 A.76

20.65 213.29

-1.72 346.37

21.33 192.46

-3.37 331.98

23.11 172.55

ORBIT 0ETERNINAT;ON ACCURAC_

ST 426.3 SR 250.1 $5 469.0

CRT -.5844 CRS ,0_80 CST .77_0

L.S_ 600.7 _5A 320.8 SSA 21.A

ELI 456.5 EL2 189.6 ALF 156.85

LAUNCH OATE AUG 15 19"/'0 FLIGHT TINE 116.00 ARRIVAL DATE OEC 9 1970

I'lL IOCENTRIC CONIC

RL 151.51 LAL .00

RP 107.63 LAP 1.01
RC 54. 707_ GL 12.23

PLAN[TOCENTRIC CONZC

C3 8.716 VHL 2.932
LNCH A_TH LNCH TIME

_O.DO 6 36 13

90.00 16 40 41

100.OO 7 33 _8

100.00 18 _ 39

110.00 8 33

II0.{X) 19 22 11

LQ. 321.76 VL 26.539 GAL

LOP 93.85 VP 37.665 GAP
GP -_8.05 ZAL 84.87 ZAP

OI STANCE 305.1_

-.11 AZI. 88.65 _ 131.88 .T._A

-7._9 AZP 90.90 TAL 18(3.46 TAP

38.20 ET6 42.gO Z_[ 140.63 ETE

121_.69 ECC .1959_ IN(: 1.3527 Vl 29.407

312.34 RCA 101.87 APO 151.51 V2 35.210
315.68 7AC 73.96 ETC 261.16 CLP -23.89

OLA -7.35 RAL 237.54 RAO 6567.3 VEL 11.406 PTH 1.97 YHP 5.744 OPA -48.76

k-I TINE INJ LAT INJ LCNG INJ RT AS( INJ AZNTH INJ TIME PO CST TIM

1799.O3 -7.80 16.67 86._1 117.31 7 6 14 1199.0

4915.47 20.91 214.07 88.45 70.46 18 2 36 4315.5
1548.32 -8.58 357.82 86.09 118.14 8 19 46 948.3

4641.4_ 21.74 193.58 88.12 68.96 19 23 0 4041.4

1360.38 -10.M 342.33 84.85 122.68 9 16 36 760.6

4401.9_ 23.94 174.38 87.10 64.84 20 35 33 3801.9

OIFFERENTIAL CORIq[CTIOI_q

TOE .O59fl TRA -.7_ TC3 1.42_3 8AU .Z4EO

ROE -.0959 RRA .2715 RC3-1._O9_ FAU .0_697

FOE .2781FRA 1.2717 FC3-5.6588 8_P 61_8

80E .1128 EWA .7_10 8C3 2.0764 FSP -1077

NI0-CCURS( EXECUTION ACCURACY

,%T 1812.6 .%R 1054.A ,%3 363.0

RRT o.88_3 RRF .9483 RTF -.9095

`%8 1926.8 R_3 -.1804 R13 .9438

,%1 1879.1 ,%Z 425.9 THA 148.19

RAP 239.78 ECC 1.1434
INJ 2 LAT INJ 2 LONG

-4.0# 9.97

18.05 206.56

-4.68 351.20

18.68 186.12

-6.26 335.98

20.35 167.08

CR_IT OETERNINATION ACCURAC_

ST 427.9 SR 246.5 5S 460.0

CRT -.8318 CR5 -.0935 CST .6237

LSA 581.0 NSA 342.7 SSA 20.9

_LI 478.4 EL2 122.4 ALF 152.44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE AUG 15 1970 FLIGHT TIN[ 118.00 ARRIVAL DATE DEC 11 1970

HELICgENTRIE CONIC DISTANCE ]11.790

RL 151.51 LAL .130 LOL 321.76 VL 26.608 GAL -.ZZ 4ZL 88.32 PICA 115.11 5MA 127.14 ECC .19177 ZNC 1.6844 Vl 29.407
RP 407.60 LAP 1.19 LOP 96.89. VP 37.721 GAP -6,67 AZP 91,19 TAL 180.95 TAP 316o06 RCA 102.75 APO 151.52 V2 55.218

RE 56.533 GL 15.52 GP -3|.00 ZAL 85.85 ZAP 40.04 ET5 41.72 ZAE 158.57 ETE 312.39 ZAC 71.05 ETC 261.05 CLP -26.73

PLANE TOCENTRIC C(_qI C
C3 8.543 VHL 2.923 DLA -4.16 RAL 237.37 RAD 6561.3 VEL J1.399 PTH 1.97 VHP 5.548 DP4 -51.69 RAP 238.93 ECC 1.1406

LNO_ AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT A,_E INJ AZHTH INJ TIN[ PO CST TIN INJ _ LAT INJ 2 LONG

90.00 6 9 43 1902.21 -10.97 22.59 86.21 116.27 6 41 25 1302.Z -7.35 15.78
90.00 17 fl 51 4804.69 18.22 207.05 87.28 67.95 16 25 55 4204.7 15.07 199.79

100.00 7 29 6 1646.10 -11.73 3.37 85.81 117.69 7 56 32 1046.1 -7.93 356.64

100.00 18 29 8 4936.03 19.01 186.94 86.93 66.49 19 44 44 3936.0 15.67 179.74

JlO.OO 8 32 53 1446.45 -13.75 347.04 84.64 121.61 8 56 59 646.5 -9.47 340.55

|10.00 19 41 31 4306.44 21.11 168.(d3 85.86 62.47 20 53 40 3708.4 17.26 161.fl9

DIIrlrERIENTIAL COR_CTIOI¢$ MID-COURSE EX[CUTI(_I ACCURACY CRBIT 0ETERNINATION ACCURACY

TOE .0229 TRA -._3 TC3 I .4293 /1AU .2577 S6T |5g0.6 _ IL_0.5 SG3 38/1.1 ,ST 409.1 SR 207.1 SS 556.6

ROlE o.04|4 RRA .319| RCI-1.74fl6 FAU .05942 RRT -.89_7 _ ._N_31 RTF o.9105 CRT -.9531 CRS -;3564 CST .6091

FOE .4265 FRA | .3549 FC3-6.0217 /1SP 6276 SC_ 19_Z.8 623 -.I796 R13 .9329 LSA 641.1 MSA 329.7 $SA 19.3
.0473 BR4 .7566 /1C3 2.2561 FSP -JIG| 561 1942.9 SC_ 442.9 TH4 143.66 ELI 455.0 EL2 56.4 ALF 153.81

LAUNO4 DATE AUG 15 1970 FLIGHT TINE J20.00 ARRIVAL CATE DEC 13 1970

HELIO(ENTRIC CONIC

RL 151.51 I._L .DO
RP 107.56 LAP 1.37

RC 58.419 GL 19.13

PLAN[ TC(ENTRI C CONIC

C3 6.522 VHt. 2.919

LNO4 A2'NTH LNCJ4 TIPlE

90.00 5 42 5
90.00 17 33 26

IOO.DO 7 3 13

100.00 18 54 59

lID.DO 8 10 59

110.00 20 3 43

OIFFERIENTIAL (CRRI[C TIONS

TOE o.00_8 TRA o.6731 TC3 !.4034 /1AU .2777

ROE .0239 RRA .3762 RC3o1.9927 FAU .06165

FOE .5842 FRA J .43_HS FC3-6.2625 /1SP 64/12

805" .0246 /IRA .771| /1C3 2.4373 FSP -1217

DISTANCE 31/1.429

LCI. 321.76 VL 26.669 GAL -.32 A2'L /17.94 HC_ 138.34 SM4 127.53 ECC .18809

LOP IDO.I2 VP 37.771 GAP -6.07 A2'P 91.54 TAL ISJ.A0 TAP 3J9.74 RCA 103.55

GP -_4.31 ZAL 86.76 ZAP 44.17 ETS 40.54 ZAE J36.30 ETE 308.80 ZAC 67.77

INC. 2.0561 Vl 29.407

APO 151.52 v2 35.225
ETC 260.84 CLP -29.74

DL4 -.45 RAL 237.36 RAO 6567.3 VEL 11,396 PTH 1.97 VHP 5.396 DPA -54.89 RAP 237.49 ECC 1.1402
L-I TINE INJ LAT INJ LOqG INJ RT A,_ INJ A2NTH INJ TII_ PO C$T TIM INJ 2 LAT INJ 2 LONG

21316.96 -14.34 19.34 86.51 114.68 6 15 42 1417.0 -10.89 22.36

4688.96 15.12 199.97 86.63 65.77 16 51 35 4089.0 11.73 192.94
1755.26 -IG.lO 9.72 /16.14 JI6.II 7 32 29 I155.3 -11.47 2.81

4425.92 15./19 IBO._ 66.26 64.34 20 8 45 3825.9 12.31 173.30

1543.14 -17.I3 352.49 85.01 120.04 8 36 42 943.1 -13.01 345.81

4210.BO 17.93 I62./1| 83.15 60.40 21 13 53 3610.8 13.85 156.07

NID-COUR_ E_ECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 1554.7 _ 137/1.7 $63 410.8 ST 397.3 SR 229.1 SS 665.6

RRT -.900| RRF .9742 RTF -.9101 CRT -.9799 CRS -.7478 CST .6J74

_TB.D _3 -.J712 RI3 .9620 LSA 746.2 MSA 310.5 SSA 17.1

SG| 2026.2 S_2 461.0 THA 138.81 ELl 456.9 EL2 39.6 ALF 150.29

LAUNCH OATE AUG 15 1970 FLIGHT TINE 122.00 ARRIVAL CATE DEC 15 1970

HELI_ENTRIC CONIC

RL 151.51 LAL .00 LOL 321.76 VL 26.723 GAL

RP 107.56 LAP 1.54 LOP 103.36 VP 37.615 GAP

RC 60.356 GL 23.09 GP -37.99 Z4L 87.56 Z4P

PLANETOCENTRIC CONIC

C3 8,679 VHL 2.946

LNCH ATNTH LNCH TIME

90.00 5 12 56
90.00 18 4 4

100.00 6 35 57

100.00 19 23 44
110.00 7 48 1

110.00 20 28 9

DIFFERENTIAL CCRRIECTIONS

TOE -.0353 TRA -.6546 TC3 1.3144 BAU .2990

ROE .1096 RR4 .4449 RC3-2.2165 FAU .06272

FOE .7664 FRA 1.5026 FC3-6.2563 BSP 6811
8DE .1152 8RA .7914 Be3 2.5769 F,SP -1260

DISTANCE 325.046

o.41AZL 87.52 HCA IAI.57 5#4A

-5.48 ATP 91.94 TAL 181.81 TAP

48.59 ETS 39.28 ZAE 133.74 ETE

127.89 ECC .18485 INC 2.4783 Vl 29.407

323.38 RCA 104.25 APO 151.53 V2 35.232

304298 7AC 64.11ETC 260.51CLP -32.93

DLA 3.57 RAL 237.55 RAD 6567.3 VEL 11.405 PTH 1.97 VHP 5.296 DPA -58.36 RAP 235.28 ECC 1.1428

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ k2'NTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2145.32 -I7.83 37.14 87.54 112.37 5 48 41 1545.3 -14.64 29.92
4567.55 11.61 192.79 86.62 63.99 19 20 11 3967.6 8.02 185.95

1877.56 -16.62 IT.I0 67.1g 113.82 7 7 14 1277.6 -15.24 9.93

4310.54 12.3/1 173.49 66.22 62.57 213 35 34 3710.5 6.60 166.74

1651.97 -20.72 358./19 86.11 117.82 8 15 33 1052.0 -16.63 351.92

4106.gO 14.41 157.01 85.05 58.66 21 36 38 3508.9 10.15 150.50

NIO-C(_JR_ EXECUTION ACCURACY CR_IT DETERMINATION ACCURACY

SGT 1493.8 S_R 15/11.9 SG3 426.6 ST 369.5 SR 338.5 SS 793.3

RRT -.gO21 _ .9_|9 RTF -.9072 CRT -.6727 CR5 -.9360 CST .6533

SC_ 2175.7 _3 o.1555 RI3 .9708 LSA 901.4 NSA 287.9 SSA 14.6

SGI 2IZ_.O SC,2 480.5 THA 133.18 ELI 499.7 EL2 128.6 ALF 139.58

LAUNCH DATE AUG 15 1970 FLIGHT TINE 124.00 ARRIVAL CATE OEC 17 1970

H_RI(_ENTRIC CONIC

RL 151.51 LAL .DO
RP 107.54 LAP |.71

RC 62.346 GL 27.39

PLANET_ENTRIC CONIC

C3 9.059 VHL 3.010

LNCJ4 A2_4TH LNCH TINE

_O.00 4 41 30
90.00 18 38 36

IOO.OO 6 6 39

I00.00 19 56 10

110.00 7 23 36

110.00 20 55 43

OIFFERENTIAL CORRI[CTIONS

TOE -.0587 TRA -.6369

ROE .219_ RRA .531/1

FDE .9586 FR4 1.5668

DDE .2273 8RA .8298

DISTANCE 531.641

LO,. 321.76 VL 26.771 GAL -.48 421. 87.03 _ 144.80 SNA
LOP lO_,_ VP 37.654 GAP -4.92 A2_P 9'Z.42 TAL 1/12.17 TAP

GP -42.04 2AL 68,29 ZAP 53,24 ETS 37.83 Z_E 1_0,82 ETE

1_.20 ECC .18201 INC 2.9654 VI 29.407

321_.96 RCA 104.87 APO 151.54 v2 35.236

300.96 _4C 60.07 ETC 260.03 CLP -56.31

OLA

L-I TINE INJ I.AT INJ LQ_ INJ RT'AS( INJ A214TH INJ TIME

L_ZgO.13 -21.33 46._ 89.45 109.0/1 5 !9 40

4439.17 7.68 1/15.40 67.36 62.66 19 52 37

20J5.4/1 -22.17 25.BO 69.12 110.58 6 A0 15

41/19.05 8.47 166.58 86.93 61.23 21 5 59

1774.70 -24.42 6.50 68.10 114.70 7 53 10

4002._O 10,57 151.I7 65.$7 57.30 22 2 25

NI0-COJR_ EX[CUTION ACCURACY

TC3 1.1654 /1AU .3LP,J_ 5GT 1415.3 _ 1814.4 SG3 434.2

1_3-2._17 FAU .06234 RRT -.6g_7 _ ._74 RTF -.9006

FC3-5.9577 /1SP 7168 SC_ 2301.1 R23 -.1353 R|3 .9785

BC3 2.6605 FSP -1310 .%1 2245-./1 .%2 501.5 THA 127.20

7.90 RAL 237.94 RAO 6_67.3 V[L 11.421 PTH 1.98 VHP 5.259 OPA -62.08 RAP 232.00 ECC 1.1491

PO CST TIM INJ 2 LAT INJ 2 LONG
I690.! -1g.53 38,77

3639.2 3.96 178.70

1415.5 -19.17 18.29

35/19.0 4.57 159.97

1174.7 -20.86 359.14

3402.6 6.18 144.83

ORBIT DETERNINATION ACCURACY

ST _64.4 _ 520.2 $5 926.6

CRT -.6010 CR$ -.9646 CST .6860

LSA 1097.0 MSA 271.0 SSA 12.1

ELl 617.0 EL2 194.0 ALF 124.51
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 0ATE AUG |5 1970 FL|GHT TII4E I26.0(3 ARRIVAL DATE DEC 19 1970

HELIOCENTRIC CONIC 01STANCE 338.2J4

RL I51.51 LAL .00 LQ, 321.76 VL 26.812 GAL -.94 AZL 86.46 PICA I46.03 5NA 128.47 ECC .17955 1NO 3.5373 VJ 29.407

RP 107.53 LAP 1.87 LCP 109.85 VP 37.888 GAP -4.37 ATP 93.00 TAL J6Z.48 TAP ]50.52 RCA I05.41APO I51.54 V2 35.243

RE 64.275 GL 32.01 GP -46.46 ZAL 88.87 ZAP 58.08 ET5 36.10 ZAE I27.48 ETE 296.62 ZAC 55.65 ETC 259.35 CLP -39.87

PLANETOCENTRIC CONIC

:3 9.737 VHL 3.1_30LA 12.51 RAL 238.56 RA0 6567.4 V1EL 11.4§I PTH 1.99 VHP 5.29H OPA -65.96 RAP 227.I6 ECC 1.I603

LNO_ A2_4TH LN(H T|HE L-! TIN[ INJ LAT INJ LONG ZNJ RT AS_ |NJ A2_4TH INJ TJ14E PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 4 6 32 2455.82 -24.(_] 57._6 92.41 104.49 4 47 28 1855.8 -22.57 49.40

90".00 19 IS 34 4301.66 3.32 177.66 89.05 6J .86 20 30 I5 370I .7 -.47 Z71.02

IOO.OO 5 34 I9 2172.74 -25.55 36.25 92.13 106.07 6 I0 51 1572.7 -25.10 28.51

10(3.00 20 53 28 4059.97 4.18 159.41 88.57 60.37 21 41 8 3460.0 .20 152.88

110.00 6 57 4 1913.81 -28.06 15.67 91.Z0 110.38 7 28 57 1313.8 -25.03 7.81

IJO.OO 21 27 I3 389|.67 6.43 145.25 87.18 56.33 22 32 4 3291.7 |.96 159.0I

OIFFEI_NTIAL CORRECTIONS NI0-COUR,_d[ EXECUTION ACCURACY CRBIT 0ETERNINATION ACCURAC_

TOE -.0718 TRA -.6147 TC5 .9670 BAU .3477 SGT 1310.7 SGR _072.4 SG3 430.4 ST 37|.5 SR 755.6 SS 1052.4

ROE .3608 RRA .6384 RC3-2.4896 FAU .0_028 RRT -.8884 RRF .99|1RTF -,888| CRT -.7594 CRS -.9957 CST .6969

FOE 1.1488 FRA 1.6106 FC3-5.3392 BSP 7580 _ 245R.1 R23 -.1116 RI3 .9850 LSA 1322.6 NSA 258.9 SSA 9.9

802 .3679 8RA .8862 BE3 2.6708 FSP -1303 S_I 2396.Z S_ 520.4 THA 120.95 ELI 811.3 EL2 225.1 ALF 112.28

LAUNCH 0ATE AUG 15 1970 FLIGHT TINE J2B.00 ARRIVAL DATE DEC 21 1970

HELIOCENTRIC CONIC

RL 151.51LAL .00
RP 107.51 LAP 2.03

RC 66.441 GL 36.91

PLANET(XENTRIC CONIC

C3 10.837 VHL 3.292

LNO4 A2'NTH LNCH TINE

$0.00 3 25 39

20.00 20 6 22

IOO.OO 4 57 2

100.(30 21 17 4|

lIO.OO 6 27 21

II0.00 22 3 51

OIFFER1ENTIAL CCI_I[CT|ONS

TOE -.0702 TRA -.5646 TC3 .7322 BAU .3742

ROE .5437 'RRA .7688 RC3-2.4769 FAU .05624

FOE 1.3242 FRA 1.6243 FC3o4.4923 8SP 8111
BOE .5483 8RA .9658 BC3 2.5828 FSP -J261

0ISTANCE 344.762

LCL 321.76 VL 26.847 GAL -.59 AZL 85.78 _ 151.26 SMA 128.71 ECC .17744 1NO A.2230 Vl 29.407

LOP 113.09 VP 37.917 GAP °3.84 AZP 93.?0 TAL 182.74 TAP 334.00 RCA 105.87 APO 151.55 v2 35.247

GP -51.21 ZAL 89.31 ZAP 63.02 ITS 33.98 ZAE 123.71 ETE 292.61 ZAC 50.89 ETC 258.37 CLP -45.60

DLA 17.35 RAL 239.43 P-AO 6367.4 VEL |1.499 PTH 2.00 VHP 5.433 0PA -69.88 RAP 219.94 ECC 1._784
L-| TZNE INJ LAT |NJ LCI_ [NJ RT AS_ INJ A214TH INJ TZN[ I_ CST TIN ZNJ 2 LAT INJ 2 LONG

2650.33 -27.21 70.99 96.60 98.15 4 9 49 2050.3 -25.80 62.61

4150.17 -1.57 169.20 91.95 61.72 21 _5 33 3550.2 -5.34 162.55

2355.64 -28.36 49.11 96.40 99.87 5 36 17 1755.6 -26.70 40.70

3920.08 -.55 151.72 91.38 60.IJ 22 23 | 3320.| -4.53 145.19

2073.07 -31.32 26.91 95.66 104.46 7 I 54 1473.1 -29.01 18.47

3775.42 2.01 139.15 89.78 55.87 23 6 47 3175.4 -2.48 132.94
MI0-COURSI[ [XECUT|ON ACCURACY CR6IT 0ETERHINATJON ACCURACY

SGT 1176.3 S_R 2349.5 SG3 412.9 ST 342.7 SR 1036.8 SS I|60.3

RRT -.8870 RRF .9937 RTF -.8655 CRT -.706I CRS -.9987 CST .6696

S_ 2627.5 R23 -.0864 RI3 .99OO LSA 1573.6 HSA 249.5 $5A 7.9

SGI 2572.4 5G2 535.4 THA 114.60 ELI J066.1 EL2 236.0 ALF 103.83

LAUNCH C)4TE 4UG 15 1970 FLIGHT TZNC 130.00 ARRIVAL CAT[ 0EC 23 ]970

HELI(XENTRIC CONIC 0ISTANCE 551.285

RL 151.51 LAL ._3 LOL 521.76 VL 26.877 GAL -.62 AZL 84.93 PiCA |54.48 SI4A 128.91 ECC .17564 /NC 5.0661

RP ]07.50 LAP 2.18 LOP I16.55 VP 37.942 GAP -3.32 AZP 94.57 TAL ]82.92 TAP 357,41 RCA 106.27 APO I51.55

RC 68.539 GL 42.01GP -56.24 2AL 89.62 ZAP 67.93 ETS 31.37 _A[ 1_9.49 ETE 288.57 7AC 45.85 ETC 257.02

PLANETOC[NTRIC CONIC

C5 12.573 VHL 5.546 OLA 22.55 RAL 240.56 RA0 6567.5 Vl[L Jl.574 PTH 2.02 VHP 5.692 OPA -75.58 RAP 208.90

LNO_ AZNTH LNCH TINE L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TINE PO CST TIN

90.00 2 55 6 2892.03 -28.3| 88.55 |02.00 89.44 3 2I 18 2292.0

90.00 21 7 55 3970.55 -7._0 ]59.11 96.54 62.56 22 14 6 3570.6

IOO.OO 4 10 41 2577.38 -29.86 65.39 101.99 91.45 4 _3 39 1977.4

10(3.00 22 15 I 3760.43 -5.94 142.93 95.80 60.65 23 15 42 5160.4

II0.00 5 52 2B 2258.97 -33.63 40.90 101.68 96.50 6 30 7 1659.0

110.00 22 47 44 _51.62 -2.72 132.69 9_.80 55.91 23 48 35 3051.6

DIFFERENTIAL CORR1ECTION$ NIO-C(_IRS_ [XIECUT_ON ACCURACY

TOE -.0437 TRA -.5458 TC3 .4827 8AU .3_7 S_T |015.7 _ L=_39.| $63 _I.5

ROE .7793 RRA .9523 RC3-2.3283 FAU .05014 RRT -.8233 RRF .9935 RTF' -.8216

FOE 1.4654 FRA 1.6079 FC3-3.4526 8SP 8714 _B 2827.8 R_3 -.06_0 R13 .9936

8OE .7805 BRA 1.0804 8C3 2,3778 FSP -1175 S_1 2774.2 SG2 548.1 THA 108.35

VI 29.407

v2 35.25!

CLP -47.46

ECC 1.2069

INJ 2 LAT INJ 2 LONG

-28.09 79.89

-10.92 152.50

-29.54 56.62

-9.81 136.28

-32.37 51.89

-7.18 126.44

ORBIT OETERt4INATION ACCURACY

ST Z94.9 SR 1551.6 55 1236.7

CRT -.5752 CR5 -.9996 CST .5518
LSA 1839.4 MSA 245.7 SSA 6.3

ELI 136Z.5 EL2 239.5 ALF 97.38

LAUNCH OATE AUG 15 1970 FLIGI,IT TIME 132.00 ARRIVAL DATE OEC 25 I970

HELIC_ENTRIC CONIC

RL 151.51 LAL .00

RP 107.49 LAP 2.52

RC 70.666 GL 47.24

PLAN[TOCENTR!C CONIC

C5 15._33 VHL 3.916

LNC/4 A*_ql"H LNCH TIME
gO.O0 1 0

20.00 22 51 51

100.00 3 I 12

IO0.O0 23 33

IlO.O0 5 7 59

110.00 23 43 _0

OIFFERENTIAL CCRRECTION_

TOE .0252 TRA -.4889 TC_ .2487 8AU .4212

ROE 1.0784 RRA 1.1_47 RC3-2.03_8 FAU .04L=_27

FOE 1.5507 FRA 1.5510 FC3-2.3868 8SP 9_61

80E 1.0787 8RA 1.2556 BC3 2.0549 FSP -I047

157.70 S'4A 129.08 ECC .17414 INC 6.1347 Vl 29.407

183.05 TAP 340.75 RCA 106.60 APO 151.56 V2 35.254
114.84 ETE _84.|27AE 40.57 ETC 255.15 CLP -51.56

0ISTANCE 357.777
LCL 321.76 VL 215.902 GAL -.64 AZL 83.87 P_.A

LOP 119.58 VP 37.962 GAP -2.82 AZP 95.68 TAL

GP -61.52 ZAL 89.79 ZAP 72.67 ETfl 28.19 ZA[

OLA 27.42 RAL 241.95 RAO 6_67.6 V_L 1|.693 PTH 2.06 VHP 6.JJ9 0PA -7_.59 RAP 191.88 ECE 1.2525

L-I T|NIE _NJ LAT |NJ LO_ INJ RT ASC _NJ AZNTH |NJ T|ME PO CST TIN _NJ 2 LAT INJ 2 LONG

3270._0 -25.04 115.66 107.51 7_.33 1 55 8 _70.8 -26,68 107.38

_678.85 -15.95 142.O6 104.23 66.29 23 52 50 3(378.8 -19.02 134.73

2882.12 -28.25 87.82 108.27 79.8J 3 49 14 2282.I -29.37 79.20

3542.76 -12.99 |30.6! 10_.78 62.84 24 32 41 2942.8 -|6.52 125.61

1485.35 -33.99 58.52 109.10 86.10 5 49 24 1885.4 -34.I5 49.28

3512.29 -7.99 125.35 99.82 56.65 24 41 52 2912.3 -12.33 118.95

NIO-CCUR,_d[ E_ECUTJON ACCURACY CR_IT 0ETERNINATION ACCURACY

S6T 82_J.9 SGR 2_'22.4 SG3 336.6 ST 244.6 SR 1675.4 SS 1266.6

RRT -.72_8 RRF .9967 RW -.7240 CRT -.1898 CRS -.9999 CST .1745

SG6 30_8.0 R_3 -.0391RI3 .9960 LSA 2100.7 MSA 240.9 SSA 4.9

S6I 2986.1 $62 538.7 THA |02.08 ELI 1676.1 EL2 _40.1 ALF 91 .62
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH GATE AUG 15 1970 FLIGHT TIN[ 134.00 ARRIVAL OATE 0EC 27 1970

HELIOCENTRIC CONIC CISTANCE 364.239

RL 151.51 LAL .DO LOL 321.76 VL 26.9_Z GAL -.65 AZL 8Z.46 HCA 160.91 5HA I_9.21 ECC _17_92 INC 7.5425 Vl 29.407

RP IO7.48 LAP Z.46 LOP 12Z.83 VP 37.979 GAP -_.34 AZP 97.13 TAL 183.09 TAP 344.01RCA 106.87 APO 151.56 V2 35.256

RC 72.818 GL 5Z.44 GP -67.01 ZAL 89.85 ZAP 77.09 ETS 24.34 ZAE Ia9.78 [TE 279.80 ZAC 35.1Z [TC 252.47 CLP -§5.10

PLANET(X[NTRIC CONIC

C3 19.871 VHL 4.458 OLA 32.42 RAL 243.61 RAO 6567.8 VEL 11.885 PTH 2.1J VHP 6.784 0PA -78.15 RAP 167.58 ECC 1.3270

LNCH ATNTH LN(H TINE L-I TINE INJ LAY INJ LONG INJ RT A,f_ INJ A2'NTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

]3.52 2! 53 18 3942,6E -2"Z.36 164,56 113.25 65.90 ZZ 59 1 3342.6 -25.43 156.89

106.48 2 12 4 3127.11 -22.35 104.08 113.24 65.89 3 4 11 2527.1 -25.42 96.41

7].52 21 5] 18 ]942.62 -22.36 164.56 11].25 65.90 22 59 1 )342.6 -25.43 156.89

106.48 2 12 4 3127.|1 -22.35 104.08 I|3.24 65.89 3 4 11 2527.1 -25.42 96.4!

llO.OO 5 57 3 2805.14 -29.92 82.51 1|6.45 72.65 4 45 46 2203.1 -32.00 73.71

I|O.OO I 11 26 3514.59 -15.19 114.55 |09.30 59.00 2 6 41 2714.6 -19.18 107.71

CIFFERENTIAL CORRECTIONS NI0-COUIF_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDE .1544 TRA -.4120 TC5 .0453 6AU .4_9 _T 659.2 _ 5206.6_3 264.5 5T 273.5 SR 2007.4 55 1261.9

ROE 1.4787 RRA 1.4116 RCS-I .6065 FAU .03252 RRT -.4869 RRF .9975 RTF -.4875 CRT .4657 CRS-I.O000 /ST -.4727

FOE 1.5901 FRA 1.4789 FCS-I .4167 BSP 9612 _ 5273.7 A25 -.0162 RI5 .9974 LSA 2374.5 HSA 241 .5 SSA 3.9

BOE 1.4867 8RA 1.4705 BC3 |.6069 FSP -854 _l 5225.1 _ 572.9 THA 95.90 ELI 2011.5 EL2 241.5 ALF 86,32

LAUNCH 0ATE AUG 15 1970 FLI_T TIME |36.O0 ARRIVAL 0ATE DEC 29 1970

HELIOCENTRIC CONIC OISTANCE 570.661

RL 151.51 LAL .00 LOL 521.76 VL 21_.9_k_ GAL -.64 A21. 80.51 PICA 164.11 SNA 129.32 ECC .17194 IN(: 9.4934 Vl 29.407

RP 107.48 LAP 2o59 LOP I26.O8 VP 37.99| GAP -1.87 A2"P 99.14 TAL 183.07 TAP 347oI7 RCA 107.09 APO J51.56 V2 35.258

RC 74.9_Z GL 57.43 GP -72.75 ZAL 69.82 ZAP 81.01 ETS |9.70 ZAE |04.29 ETE 275.27 ZAC 29.48 ETC 248.44 CLP -58.26
PLANETOCENTRIC CONIC

C3 27.7_ VML 5.272 DLA 57.|7 RAL 245.48 RAO 65C_.1 VEL 12.215 PTH 2.19 VHP 7.81§ 0PA -77.50 RAP 140.37 ECC 1.4574
LNO_ A2'NTH LI_H TINE L-I TINE INJ L_T INJ _ INJ RT ASIE INJ AZ_TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

64.84 21 9 52 4178.72 -22.67 I83.28 |22.07 59.72 22 19:50 3578.7 -26.52 175.98

115.16 3 I0 26 _O54.70 -_Z._ 96.57 IL_Z.06 59.71 4 1 20 2454.7 -26.51 91.27

64.84 21 9 52 4178.72 -2"Z.67 183.28 1_.07 59.72 22 19 _0 5578.7 -26.52 175.98

115.16 5 10 L_ _054.70 -22._ 98.57 IL_Z.06 59.71 4 I 20 2454.7 -26.51 91._7

64.84 21 9 52 4178.72 -_Z.67 183.28 1_.07 59.72 22 19 30 3578.7 -26.52 175.98

115.16 3 IO 215 3054.?0 -Z_Z.66 98.57 IL_Z.06 59.71 4 J 20 2454.7 -26.51 91.27

DIFFERENTIAL CORRI£CTIOI_ NIO-CC]&_._ E)([CUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE %4165 TRA -.2711 TC5 -.0619 BAU .427I _T _88.2 S_R 5_O.3 _5 225.9 ST 466.1 SR 2258.4 SS 1193.5

ROE l .9700 RRA 1.7550 RCS-| .14_0 FAU .025_ RRT .08|5 _ ._960 RTF .081l CRT .8453 CRS-I.OO00 CST -.8472

FOE 1.5438 FRA 1.3581 FC5 -.7285 6SP I0478 SGB _480.4 1_5 ,0025 RI5 ,9980 LSA 2584.9 MSA 245.8 SSA 3.2

BOE Z.0J36 _RA 1.7739 BC3 1.1496 FSP -701 $61 5430.6 ._2 586.2 THA 89.18 ELI 2292.9 EL2 245.3 ALF 79.99

LAUNCH 0ATE AUG 15 1970 FLIGHT TIN[ 138.00 ARRIVAL CATE _EC 3; 1970

HELIOCENTRIC CONIC

RL 151.51 LAL .00 LOL 321.76 VL

RP 107.48 LAP 2.71 LOP 129.33 VP

RE 77.186 GL 61.92 GP -78.81ZAL

PLANETOCENTRIC CONIC

C3 42.952 VHL 6.554

LNCH AZHTH LNCH TINE
58.44 20 47 L_Z

121.56 3 48 35

58.44 L_) 47 L:_

121,56 3 48 35

58.44 ,30 47 LPZ

I21.56 3 48 33

_IFF£RENTIAL CORR1ECTIONS

TOE .9395 TRA -.OO54 TC3 -.IO12 BAU .5900

ROE 2.6087 RRA 2.2353 RE3 -.6717 FAU .014|7
FOE 1.4608 FRA 1.2_>4 FC3 -.2856 BSP 11182

_OE 2.77Z7 BRA 2.2353 Be3 .6792 FSP -_58

DISTANCE 577.032

26.949 GAL -.61 AZL 77.61HCA 167.28 ,5_4A 129.40 ECC .17119 INC12.3906 Vl 29.407

38.000 GAP -1.45 AZP 102.10 TAL 18Z.95 TAP 350.22 RCA 107.25 APO 151.55 V2 35.259

89.74 ZAP 84.31ETS 15.84 ZAE 96.27 ETE 270.05 ZAC 23.63 ETC 241.61 CLP -59.29

0LA 41.40 RAL 247.44 R_0 6568.6 VEL 12.819 PTH 2.33 VHP 9.462 _PA -74.67 RAP 117.62 ECC 1.7069

L-I TINE INJ LAT INJ LONG INJ RT A_ INJ A2_4TH INJ TIN_ PC) C$T TIM INJ _ LAT IN3 2 LONG

4374.93 -20.62 I96.23 I52._0 53.27 22 0 17 3774.9 -25.25 191.57

_O77.77 -20.60 99.05 132.18 53.26 4 39 53 2477.8 -25.24 92.37

4374.93 -20.62 198.23 132.20 53.27 22 0 17 3774.9 -25.25 191.57

3077.77 -20._0 99.05 132.18 53.26 4 59 53 2477.8 -25.24 92.37

4374.95 -20.62 1_8.23 152.20 53.27 22 0 17 3774.9 -25.25 191.57
3077.77 -20.60 99.05 152.I8 53.26 4 39 55 2477.8 -25.24 92.37

NID-r..CI._E EXECUTION ACCURACY CRBIT OETERNINATION ACCURAC_

5_T 832.0 sGq 5572.5 _3 169.5 ST 821.3 5R: 2411.0 SS 1102.Z

RRT .6640 _ ._84 RTF .6676 CRT .9452 CRS-J.0000 CST -.9465

_1_8.1 R23 .0207 RI_ .9982 LSA 2763.4 HSA 256.7 SSA 2.6

•_1 3616.2 St_ 614.6 THA 80.95 ELI 2534.2 EL2 255.0 ALF 71.96

LAUNCH OATE AUG 15 1970 FLIGHT TINE 140.00 ARRIVAL DATE JAN 2 1971

HELIOCENTRIC CONIC

RL 151.51LAL .00

RP 107.48 LAP 2.82

RC 79.396 GL 65.55
PLANETOCENTRIC CONIC

C3 76.473 VHL 8.745

LNCH AZMTH LN_H TINE
54.OO 20 36 6

126.00 4 13 55

5_.00 20 36 6

126.00 4 13 35

54.OO L:_ 36 6

126.00 4 15 35

DISTANCE _83.324

LOL 321.76 VL 26.957 GAL -.36 A21. 72.85 H_ 170.39 5HA 129.46 ECC .17065 INC17.1483 VJ 29.407

L_P 132.57 VP 36,_ GAP -1.00 AZP 106._2 TAL 182.71 TAP 353.10 RCA 107.36 APO 151.55 V2 35.259
GP -85.45 ZAL 89.65 ZAP 86.87 ETS 3.3! ZAE 91.35 ETE 260.56 ZAC 17.43 ETC 225.54 CLP -46.64

OLA 44.59 RAL 249.16 RAO 65_.5 VIEL 14.065 PTH 2.56 VHP 12.293 0PA -70.01

L-I TIME INJ LAT INJ _ INJ RT k_ INJ A2_4TH ]NJ TIN_ PO EST TIH

4564._8 -I5._4 210.75 142.67 47.69 2! 52 I0 3964.6

5169.67 -15.65 IITZ._ 142._ 47.69 5 6 25 2569.7

4564.58 -15.C_1, 210.75 142.67 47.69 21 52 lO 3964.6

3169.67 -15.65 I0_.66 142.66 47.69 3 6 25 2569.7
4364.58 -15.64 210.75 142.67 47.69 21 52 10 3964.6

3169.67 -15.63 102.8_ 142._ 47.69 3 6 25 2569.7
OIFFERENTIAL CORRECTIONs

TOE Z.4743 TRA .8557 TC3 -.OBI7 BAU .L_

ROE 3.1076 RRA 2.8842 RC5 -.2471 FAU .00521
FOE 1.3892 FRA 1.1517 FC3 -.0589 BSP 118_0

_OE 3.9724 eRA 3.OO85 BC3 .2602 FSP -394

RAP 100.62 ECC 2.2585

INJ 2 LAT IN_ 2 LONG

_L_.93 204.#4

-20.92 96.95

-20°93 204.84

-20.92 96.95

-20.93 204_84

-20.92 96.95

ORBIT OETERNINATION ACCURAC_

ST 1638.3 SR 2186.2 SS 1024.0

CRT .9741CRS -.9993 CST -.9818

LSA 2901.9 MSA 301.2 SSA 2.1

ELI 2715.6 EL2 298.2 ALF 53.36

NIO-CCU_SE E_ECUTION ACCURACY

S_T 1807.8 _ 537_.5 5(,3 121.0

RRT .8941 _ .9970 RW .9IBO

_26.5 _3 .0575 RJ) .9980

SGI 5756.8 ,%2 726.7 THA 63.31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH (]ATE AUG 15 I970 FLIGHT T|NE 142.00 ARRIVAL CATE JAN 4 J971

HELI(XENTRIC CONIC

RL 15| .51 LAL .DO LOL _1.76 VL 26.962 GAL

RP J07.48 LAP Z.92 LOP 135.83 VP 38.008 GAP

RC 81.6Z1 GL 66.)4 GP -84.50 ZAL 89.56 ZAP

PLAN[TOCENTRIC CONIC

C3 169.765 VHL 13.029

LNO4 AINTH LNCH TIME

52.78 20 33 51

127.22 4 20 3I

52.78 20 33 51

127.22 4 20 31

52.78 20 33 51

127.12 4 20 31

DIFFERENTIAL CORR1ECTIONS

TOE .6875 TRA 1.6748 TC3 .000Z 8AU .1415

ROE-6.1370 RRA-4.209J RC3 -.0623 FAU-.0055|

FOE 1.4458 FRA 1.1959 FC3 .0281 _ 12007

BOE 6.1754 8RA 4.5301BC3 .0623 FSP -274

DISTANCE 389.455

-.47 AFL 63.73 HCA 173.38 SNA 129.49 ECC .170Z9

-.63 AZP II6.12 TAL 182.28 TAP 355.66 RC4107.44

88.59 ETS 202.96 ZAE 82.33 ETE 101.41 ZAC 11.Z7

INC26.2717 VJ 29.407

APO 151.54 V2 35.258

ETC 41.88 CLP 75.J7

0LA 45.49 RAL 249.75 RA0 6§_].8 VEL 17.06I PTH 2.93 VHP J7.836 OPA -62.89 RAP 86.89 ECC 3.7939

L-I TINE INJ LAT JNJ LONG INJ R_T ASC INJ AZNTH INJ TJNE PO CST TIN INJ 2 LAT INJ 2 LONG

4738.07 -6.24 219.49 151.58 45.10 2I 52 49 4138.1 -13.83 214.08

3319.27 -8.23 109.4I 151.57 45.10 5 15 51 2719.3 -13.82 104.00

47)8.07 -8.24 219.49 151.58 45.10 21 52 49 4J38.1 -13.83 214.08

3319.27 -8.23 109.41 151.57 45.10 5 15 5I 2719.3 -13.82 104.00

4738.07 -8.24 219.49 151.58 45.10 21 52 49 4138.1 -13.63 214.08

3319.27 -8.23 109.41 151.57 45.10 5 15 51 2719.3 -15.82 104.00

NI0-CCURSIE EXECUTION ACCURACY ORBIT OETERt4INATION ACCURACY

S6T 1093.1SGR 3778.9 SG3 85.2 ST 436.7 SR 2812.5 SS 1039.3

RRT -.iI_tRRF -.9952 RTF .gO94 CRT -.8675 CRS .9985 CST -.8934

_K_ 3933.8 RZ3 -.0560 R13 -.9977 LSA 3022.1N$4 219.6 SSA 1.6

SG| 3e_.7 _ 524.4 1HA 104.38 ELI 2838.1 EL2 215.3 ALF 97.72

LAUNCH DATE AUG 15 1970 FLIGHT T|NE 144.1_ ARRIVAL DATE JAN 6 1971

H_LJOCENTRIE CONIC OIST_ICE _95.104

RL 151.51 LAL .00 LOL 321.76 VL 16.963 GAL -._l_ AZL 41.66 HQ 175.96 SNA 129.49 ECC .17010 INC48.3418 VJ 29.407
RP 107.48 LAP 3.02 LCP 139.08 VP 38.008 GAP -.39 AZP 138,27 TAL 181.37 TAP 357.33 RCA 107.47 APO 151.52 V2 35.256

RE 83.861 GL 60.31 GP -69.70 ZAL 89.55 ZAP 89.46 ETS 187.77 Z_J[ 67.27 ETE 86.96 ZAE 14.19 ETC 318.79 CLP 88.45

PLANETO(.ENTRIC CONIC

C3 537.699 VHL 23.188 OLA
LNCH 42'NTH LN(,H TIN[ L-I T;NE INJ LAT INJ _ |NJ RT AS(: INJ AZNTH ZNJ T;N[

60.75 20 55 52 4787.26 -1.37 217.54 155.36 _O.20 22 15 39

119.25 3 36 27 3547.85 -1.35 123.28 155.35 50.20 4 35 35
60.75 20 55 52 4787.26 -1.37 217.54 155.36 50.20 22 15 39

119.25 3 36 27 3547.85 -1.35 123.28 155.35 50.20 4 35 35

60.75 20 55 52 4787.L_ -J.37 217.54 155.36 50.20 22 15 39

J19.25 3 36 17 3547.85 -1.35 123.28 155.35 50.20 4 35 35

OIFFERENTZAL _3QI_CTZONS N]O-COUR_ E_CUTION ACCURACY

TOE-3.0882 TRA .0551 TC3 -.0606 8AU 1.7160 SGT 813.3 SGR 3745.1 SG3 64.6
R0-10.0835 RRA-6.OZ95 RC3 -.2309 FAU-'.O_28 RRT .7134 RRF -.9989 RTF -.686_

FOE 1.90_ FRA 1.6_07 FC3 .0488 B.SP J|f_O ,_ 3832.4 R_3 -.0613 R13 -.9976

BOE10.5458 BRA 8.0296 eC3 .2387 FSP -205 ,%1 3790.9 SG2 563,0 THA 80.99

39.82 RAL 246.99 6L40 8572.4 _EL 25.671 PTH 3.36 VHP 30.966 OPA -49.55 RAP 73.91 ECC 9.8492
PO CST TIN INJ 2 LAT INJ 2 LONG

4187.3 -6.47 211.78

2947._ -6.46 117.52

4187.3 -6.47 211.78

2947.9 -6.46 117.52

4187.3 -6.47 211.78

2947.9 -6.46 117.52

ORBIT 0ETERMINATION ACCURACY

ST 763.1 SR 2609.4 SS 1331.6

CRT .9536 CRS .9997 CST .9453

LSA 3018.7 HS4 229.0 SSA 1.5

ELI 2709.7 EL2 221.3 ALF 74.31

LAUNCH 0A_E AUG 15 1970 FLIGHT TIME 146.00 ARRIVAL CATE JAN _ 1971

HELIC(ENTRIC CONIC 01STANCE 405.830

RL I51.51 LAL .DO LOL 321.76 VL 2_.961 GAL -1.04 ATL 169.70 HCA 183.15 SHA

RP 107.49 LAP _.I0 LOP 142.33 VP 38.005 GAP l.J9 ATP 10.32 TAL 185.04 TAP

RC H6.111 GL -47.17 GP 53.47 ZAL 90.27 ZAP 90.92 ETS 183.86 ?AE 56.7I ETE

PLAN[TC(ENTRIC CONIC

C31_07.816 VHL 36.164 OLA -62.14 RAL 204.72 RAO 6573.1 V[L 37.803 PTH 3.54 VHP 46.300 OPA 65.58
LNO4 ATNTH LNCH TIN[ L-I TINE INJ L_T INJ LONG INJ RT ASC ;NJ A214TH INJ TIME PO CST TIN

32.06 4 34 28 2417.22 -1.03 73.35 115.25 152.14 5 14 46 1817.2

147.94 14 20 35 726.29 -1.02 293.51 115.27 152.14 14 32 42 126.3
32.06 4 34 28 2417.22 -1.03 73.35 115.25 152.14 5 14 46 1817.2

J47.94 14 20 35 726.29 -1.02 293.51 115.27 152.14 14 32 42 126.3

32.06 4 34 28 2417.LP_ -1.03 73.35 115.25 152.14 5 14 46 1817.2
147.94 14 20 35 726.29 -1.02 293.51 115.27 152.14 14 32 42 126.3

OIFFERENTIAL CORRECTIONS

TDE 7.1461
RO-16.0947

FOE-3.8006

0OE17.6099

TRA 1.7526 TC3 -.IL_4 BAU 4.6009
RRA -.0253 RC3 .2329 FALP.07790

FRA -.0333 FC3 .0516 BSP 10727

8RA 1.7528 BC3 .2631FSP -197

129.48 ECC .17J07 INC79.6973 Vl 29.407

8.19 RCA I07.33 APO J51.63 V2 35.254

283.18 7AC I32.76 ETC 285.91 CLP 9J.55

NI0-¢OURSE EXECUTION ACCURACY

SGT 1555.3 _ 3056.3 SG3 6J .2

RRT -.9223 R_ .9995 RTF -.9246

S_ 3429.3 R23 -.0/O1 R13 .9970

SGI 3386.0 S_2 542.7 THA 115.85

RAP 16.49 ECC22.5233

INJ 2 LAT INJ 2 LONG

6.04 70.02

6.05 290.J7

6.04 70.0_

6.05 290.17

6.04 70.02

6.05 290. J7

ORBIT 0ETERNINATION ACCURAC_

ST 1146.4 5R 2550.5 55 2409.4

(RT -.9880 ERS-I.0000 CST .9887

LSA 3687.3 NSA 166.4 SSA 2.4

ELI 2791.6 EL2 161.9 ALF J14.03

LAUNCH DATE JUG 15 1970 FLIGHT TII,_ 148.0_ ARRIVAL DATE JAN 10 197J

H_LIOCENTRIC CONIC OISTAI_E 410.597

RL 131.51 LAL .00 LQ. 321.76 VL 26.957 GAL -.67 AZL 119.20 H_ 184.96 S_AA 129.45 ECC .17080 INC39.8019 Vl 29.407

RP 107.50 LAP 3.17 LCP 145.56 VP 37.999 GAP J.19 AZP 50,3(3 TAL 183.25 TAP 9.21 RCA 107.34 APO 151.56 V2 35.251

RC 88.372 GL -63.25 GP 76.76 ZAL 90.00 ZAP 91.73 [TS 18(5.03 ZAE 79.81 ETE 282.71 7AC I54.7I ETC 297.99 CLP 97.57
PLAN[ TOCENTRI E CONIC

C3 373.357 VHL |9.5_ OLA -73.73 RAL 173.67 RAO 65_.0 NIL L_Z.241 PTH 3.25 VHP 24.289 OPA 74.71 RAP 307.15 ECC 7.1445

LNCH A_4TH LNCH TIME L-_ TIME INJ LAT JNJ _ INJ RT A.f_E INJ A_4TH _NJ TIME PO C_T TIN INJ 2 LAT INJ 2 LONG

18.56 2 0 43 2376.01 4.17 79.25 82.44 163.68 2 40 21 J778.0 11.84 77.38

161.44 12 46 _ 603.88 4.17 284.76 82.46 163.68 12 56 43 3.9 11.85 282.89

18.56 2 0 43 2378.0! 4.17 79.25 82.44 J63.68 2 40 21 1778.0 11.64 77.38

161.44 12 46 39 _03._8 4.17 284.76 82.46 163.68 J2 56 43 3.9 11.85 282.89

18.36 2 0 43 2378.01 4.17 79.25 82.44 |63._8 2 40 21 1778.0 11.84 77.38

161.44 12 46 39 603.88 4.17 284.76 82.46 163.68 12 56 43 3.9 11.85 282.89

DIFFERENTIAL CORRI[CT_ON$ NI0-C_UR_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TDE 4.0774 TRA 1.35_4 TO3 -.0959 8AU 1.1342 _T 1209.8 S_R 3683.5 SG3 76.4 ST 1283,I SR _009.8 SS 1530.5

ROE-9.9329 RRA-I.950! RE3 .2060 FAU-.01817 RRT -.9_0 _ .9995 RTF -.9672 CRT -.9910 CRS-I.O000 CST .9008

FOE-Z.4074 FRA -.4695 FC3 .0421 BSP 12862 SC_ 4149.1R_3 -.0537 RI3 ,9980 LSA 3608.6 NSA 160.8 SSA I.B

_OE10.7372 _RA 2.3752 BC3 .,_'Z72 FSP -240 SG| 4127.0 _2 427.7 THA 116.96 ELI 3268.1 EL2 I57.9 ALF 112.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE AUG 15 1970

HELIOCENTRIC CONIC

RL 151.51 LAL .00

RP |07.51 LAP 3.24

RC 90.641 GL -66.39
PLANE TOCEN TR I C CONIC

C3 150.899 VHL IZ.Z84

LNCH A2'MTH LNCH TIE
16.70 I 16 9

163.30 IZ 9 41

16.70 1 16 9

163.30 lZ 9 41

16.70 I 16 9

163.30 12 9 4l

FLIGHT TIME 150.00

DISTANCE 4]6.439

LOL 321,76 VL 26.950 GAL -.49 AZL 114,69 HgA 187,77 SNA I29.40 EEC

LOP 148.83 VP 37.990 GAP 1.48 A?P 65.51 TAL 182.39 TAP 10.16 RCA
GP 86.23 ?AL 89.61 ZAP 93.44 ETS 175.63 ZA[ 91.26 ETE 271.22 ZAC

CLA -75.35 RAL 163.45 RA0 6570.6 VEL 16.499 PTH 2.87 VHP 15.153 0PA

L-I T1142 INJ LAT INJ LONG INJ RT ASC |NJ A214TH INJ TIME
725A.87 12.55 78.60 70.10 164.98 1 53 44

5761.33 12.56 160.15 70.12 164.98 13 45 4Z
2254.87 12.55 78.60 70.10 164.98 I 53 a4

5761.33 12.56 260.15 70.12 164.98 13 45 AZ

2254.87 12.55 78.60 70.10 164.98 I 53 A4

5761.33 12.56 260.15 ?0.11 164.98 13 45 A2
OIFFERENTIAL CORRECTIONS

TOE 3.3320 TRA .8320 TC3 -.0060 BAU ,0872

ROE-5.J977 RRA-I.5712 RE3 .D428 FAU .0Q_97

F02-1.8738 FRA -.4787 FC3 -.0055 B,_P 13722

8OE 6.1740 BRA 1.7779 BC3 .0432 FSP -343

LAUle04 DATE AUG 15 1970

MID-COURSE E_ECUTION ACCURACY

.%r 2183.7 .%R 3778.9 .%3 107.3
RRT -.9953 RgF .9957 RTF -.9998

4364.5 R23 .0657 RI 3 .9976

.%1 4360,6 .%2 184.0 THA 119.96

HELIOCENTRIC CONIC

RL 151.51LAL .00

RP 107.53 LAP 3.29

RC 92.917 GL -65.47
PLAN[TOCENTR|C CONIC

C3 81.879 VHL 9.049

LN(,J.I A2'IATH LNCH T|NE

16.48 1 32 12

163.52 12 26 36

16.48 1 32 12

163.52 12 26 36

16.48 I 32 12

163._2 12 26 36
OIFFERIENTIAL CCRR1ECT|CNS

T02-J.7227 TRA -.9051

ROE 4.6267 RRA .8556
F02-2.0954 FRA -,4490

8DE 4.9370 8RA 1.2455

FL/G44T TINE 152.00

OZStAl_E 422.533

LCL 321.76 VL 26.940 6AL -.36 AZL 107.79 HCA 190.82 .94A
LOP 152.08 VP 37.979 GAP 1.83 AZP 72.50 TAL 181.72 TAP

GP 81.68 ZAL 69.06 ZAP 95.88 ETS 26.98 ZAE 98.62 ETE

OLA -75.54 RAL 167.58 RA0 65_,6 VEL 14.256 PTH 2.59 VHP

L-I TINE INJ LAT INJ1.CI_ INJ RT ASC INJ AZNTH INJ

2129.98 20.80 76.95 71.9S 164.50 Z

5635.63 20.80 258._ 71.97 164.50 14

2129.98 ZO,80 76.95 71.95 164.50 2
5635.63 ZD.BO 258.18 71.97 164.50 14

2129.98 20.80 76.95 71.95 164.5(3 2

5635.63 20.90 258.ZB 71.97 164.50 14
NI0-COURSI[ EXECUTION ACCURACY

TC3 -.1783 BAU .2614 .%r E561.Z .%R 34556.6 SG3 152.5

RC3 .1588 FAU .OJ_ RRT -._1_7 fmF -.9957 RTF .9154
FC3 -.1338 BSP 140_0 S(8 4464.4 _3 .0767 el3 -.9958

6C3 .13B8 F_P -489 .%1 4348.| .%2 1012.4 THA |23.80

#RRIVAL DATE JAN 12 1971

.17107 INCZA.6877 VI 29.407

107.Z7 APO 151.54 V2 35.247

163.81ETC 305.81 CLP 155.7Z

68.83 RAP 273.11ECC 3.4834

PO CST TIN ZNJ 2 LAT INJ Z LONG

1654.9 20.27 76.81

5161.3 20.27 258.36

1654.9 20.27 76.81

5161.3 20.27 258.36

1654.9 20.27 76.81

5161.3 20.27 258.36

ORBIT 0ETERNINATION ACCURAC¢

ST 1620.8 SR 2575.4 SS 1195.6

CRT -.9984 CR5 -.9987 CST l.O000

LSA 3268.3 MSA 86.1 SSA .9

ELI 3042.0 EL2 77.2 ALF 122.J7

_RRIVAL DATE JAN 14 1971

129.3A ECC .17155 1NC17.7926 Vl 29.407

12.55 RCA 107.15 APO 151.53 V2 35.2A3

122.12 ZAC 166.64 ETC $83.53 CLP-135.05

10.995 OPA 62.95 RAP 259.71ECC 2.3475
TINE PO CST TIN INJ 2 LAT JNJ 2 LONG

7 42 15)0.0 28.49 74.94

0 32 5035.6 28.49 256.27

7 42 15_0.0 28,49 74.94

0 32 5035.6 28.49 256.27

7 42 |530.0 28.49 74.94

0 32 5035.6 28.49 256.27

ORBIT 0ETERNINATION ACCURAC_

ST 1289.9 5R 30(31.0 SS 13131.6

CRT -.9413 CRS .9994 CST -.9520

LSA 3493.0 MSA 403.8 SSA 2.4

ELI 3241.5 EL2 403.2 ALF 112.39

LAUNCH 0ATE AUG 15 1970

HELIOCENTRIC CONIC

RL 151.51 LAL .00

RP 107.5A LAP 3.33

RC 95.197 GL -63.ZO
PLANE TOCENTRIC CONIC

C3 52.800 VHL 7.266

LN(.H AZMTH LNCH TIN[

16.92 2 9 40
163.08 13 2 17

16.92 2 9 40
163.08 13 Z 17

16.92 2 9 40

163.08 13 2 17

FLIGHT TIME 154.00

DISTANCE 428.700

LOt. 321.76 VL 26.928 GAL -.23 AZL 103.94 H(A 193.96 SNA

LOP 155o33 VP 37.966 GAP 2.20 AZP 76.46 TAL 181.09 TAP

GP 75.36 ZAL 88.35 ZAP 98.93 ETS 26.43 ZAE 104.28 ETE

ARRIVAL 0ATE JAN 16 1971

129.26 ECC .17220 INC13.9373 VI 29.407

15.05 RCA 107.00 APO 151.52 V2 35.238
121.73 ZAC 165.33 £TC 206.83 CLP-127.88

DLA -75.15 RAL 176.75 RAD 6568.9 _L 13.197 PTH 2.41 VHP

L-I TIN[ INJ LAT INJ _ INJ RT AS_ INJ A2'NTH INJ TI1_

2024.54 27.60 74,82 78.77 163.19 2 43 24

5531.65 27.61 256.59 78.79 163,19 14 34 29

2024.34 27.60 74.82 78.77 163.19 2 43 24

5531.65 27.61 256.59 78.79 163.19 14 34 29

2024.34 27.60 74.82 ?8.77 163.19 2 43 24

5531.65 27.61 256,59 78.79 163.19 14 34 29

NID-COI.W!IE EXECUTION ACCURACY

.%r 2810.4 .%R 3552.9 .%3 208.6

I_T -.9311 _ -.9968 RTI r .9474

4530.O 1_3 .0886 R13 -.9943

.%1 4455.6 .%;_ 817.5 THA 127,87

OIFFERENTIAL CORRECTIONS

702-2.2357 TRA -.6806 TC3 -.4378 BAU .4174

ROE 3.91(3(] RRA .5423 RC3 .3976 FAU .02332

FOE-2.5610 FRA -.3902 FE3 T.5824 BSP 143_8
_E 4.5040 _RA .8702 8C_ .5914 FSP -671

FLIGHT TINE |56.00

O I STkqCE 434.888

LOt. 321.76 VL 26.915 GAL -.09 _ZL |0|.48 14C_ 197.14 .94A

LOP 158.58 VP 37.951 GAP 2.57 _2P 79.01 TAL 180.44 TAP

GP 69.49 ZAL 87.47 ZAP I0_,43 ETS ZB._I ZAE 108.94 ETE

OLA -74.24 RAL 187.06 RAO 6568.5 VEL

L-I TINE INJ LAT
1939.40 32.83

5450.85 32.84

1939.40 32,83
5450.85 32.84

1939.40 32.83

5450.85 52.84

8.746 OPA 57.6A RAP 251.68 ECC 1.8689

PO CST TIN INJ 2 LAT INJ 2 LONG

142A.3 35.23 72.A1

4931.6 35.24 254.18

1424.3 35.23 72.A1

4931.6 35.24 254.18

1424.3 35.23 72.A1

4931.6 35.24 254.18

OR61T _ETERNZN_TION ACCURAC_

ST 1871.6 SR 3123.5 SS 1550.1

CRT -.9836 CR8 .9999 CST -.9863

LSA 3946.5 NSA 294.2 SSA 3.1

ELI 3629.6 £L2 290.6 ALF 120.73

TC3 -.7679 BAU .5004

RC3 .6186 FAU .03353

FC3 -.7647 BSP 144A7

BC3 .9861FSP -865

LAUNO_ OATE JUG 15 1970

HELIOCENTRIC CONIC

RL 151o}1LAL .00

RP 107.56 LAP 3o_H_

RC 97.481GL -_O,42
PLANETOCENTRJC CONIC

C3 37.955 VHL 6.161

LNCH AZMTH LNCH TIME
17.97 2 52 56

162.03 13 41 17

17.97 2 52 56

162.O3 13 41 17

17.97 2 52 56

162,03 13 41 17

DIFFERENTIAL CORRECTIONS

7DE-2.5170 TRA -.5089

ROE 3.3656 RRA .2974

FOE-3.0212 FRA -.2873

_OE 4.2027 _qA .5894

ARRIVAL DATE JAN 18 1971

119.17 ECC .17301
17.58 RCA J06.82

124.6(3 ?AC 161.90

INCII.A825 Vl 29.407

APO 151.51 v2 35.231

ETC 223.39 CLP-127.91

12.622 PTH 2.29 VHP 7.392 OPA 52.66 RAP 245.97 ECC 1.6246
INJ L(_NG INJ RT AS( JNJ A2'NTH |NJ TIN_ PO CST TIM |NJ 2 LAT INJ 2 LONG

72.11 _6.56 161.14 3 25 15 1339.4 40.36 69.15

254.94 86.56 161.14 15 12 8 4850.8 40.36 251,97

72.11 86,56 161.14 3 25 15 1339.4 A0.36 69.15

254.94 86.58 161.14 15 12 8 4850.8 40.36 251.97

72.11 86.56 161.14 3 25 15 1339.4 40.36 69.15

254.94 86.58 161.14 I5 12 8 4850.8 40.36 251.97
MIO-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURAC¢

.%T 3067.7 _ 3378.7 .%3 269.8 ST 2398.7 SR 3145.0 SS 1804.5

RRT -.9477 RRF -.9967 RTF .9586 ERT -.9925 CRS 1.0000 CST -.9934
S(_ 4563.6 R_3 .1015 R13 -.9925 LSA 4340.8 MSA 241.4 SSA 3.9

.%1 4504.1 .%2 734.5 THA 132,09 ELI 3948.5 EL2 233.4 ALF 127.28
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCH OATE AUG 15 1970

HEL IC_£NTRIC CC_IC

RL 151.51 LAL .00

RP IO7.58 LAP 3.38

RE 99,767 GL -57.45

PLAN[ TC_ENTRI ( CONIC

C3 Z9.379 VHL 5.4_0

LNO_ 4ZNTH LN(:H Title

19.53 3 35 10

160,47 14 17 7

19.53 3 35 10

160.47 14 17 7

19.53 5 55 10

160.47 14 17 7

FLIGHT TINE 158.O0 ARRIVAL CAT£ JAN ZO 1971

0ISTANCE 441.077

LOL 321.76 VL 26.899 GAL .05 AZL 99.78 H(:A Z00.33 5_4 129.06 ECC .I7396 INC 9.7791 Vl ?9,407

LOP 161 .83 VP 37.934 GAP 2.94 AZP B0.82 TAL 179,76 TAP _.10 RC4 106.61 APO 151.51 VZ 35.Z26

GP 64.01 ZAL 86.41 7AP 106.24 FTS ]0.65 7AE 11Z.85 ETE 128.13 ZAC 157.71 ETC 233.40 CLP-I29.66

OLA -7Z.89 RAL I96.85 RAO 6568.Z EL |Z.278 PTH 2.21 VHP 6.526 DPA 47.90 RAP Z41.6Z ECC 1.4835
L-I TINE INJ LAT INJ LONG |NJ RT A,_ INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1871.54 38.68 68.83 93.58 158.48 4 6 Z! 1271.5 44.05 65.18

5389.65 36._ 253._3 g3,60 158.47 15 46 56 4789.7 44.06 249.57

187| .54 3_.68 _N_.B] 93.58 158.48 4 6 ZI I271 .5 44.05 65.18

5389.65 38.68 253.23 93.60 I58.47 15 46 56 4789.7 44.06 249,57

I871.54 _6.68 68.8] 93.58 158.48 4 6 21 I271.5 44.05 65.18

5389.65 36.68 253.23 93.60 |58.47 15 46 56 4789.7 44.06 249.57

CIFFERENT IAL CORRECTIONS

TOE-2.65BO TRA -.3546 TC3-I .1503 BAU .5484

ROE 2.8310 RRA .1173 RE3 .7914 FAU .04257

FOE-3.3283 FRA -.1426 FC3-1.2543 BSP 14351

BoE 3.8832 6RA .3735 6(:3 I .3963 FSP -1036

LAUe4CH DATE AUG 15 1970

H[LIC(ENTRI(: CONIC

RL 151.51 LAL .00

RP lO7.60 LAP 3.39

RC J02.053 GL -54.42

PLANETCX:ENTRI(: (:ONI(
(:3 23.993 VHL 4.898

LP_EPI AZMTH LNCH TIME L-| TINE INJ LAT

21.46 4 J3 53 1816.77 39.40

J58.54 I4 47 47 5344.02 39.40
21.46 4 13 53 1816.77 39.40

158.54 I4 47 47 5344.02 39.40

21.46 4 13 53 1816.77 _.40

158.54 14 47 47 5344.02 _J.40

01FFER[NTIAL CORI_CT|ONS
TOE-2.7021 TRA -.2158 TC3-1.5755 BAU .5856

ROE 2.3641RRA -.0038 RC3 .9"224 FAU .05066

FOE-3.4926 FRA .0JB8 F(:3-1.8278 8,SP |468!

8OK 3.5903 8RA .2159 0(:3 1.8257 FSP -1232

NI0-C.OURSE EXECUTION ACCURA(:V

,S_T 3327.4 5GR 3141.4 SG3 328.9
RRT -.95B0 _ -.9961RTF ._H558

4576.l R23 .IJ2B RI3 -.9905
SG| 4528.0 SG2" 661.7 THA I36.72

FLIGHT TINE J60.00

OISTM_.E 447.258

CRSIT 0ETERt41NATION ACCURAC_

ST 2835.8 ,5_ 2995.3 SS 1985.9
CRT -.9957 (:RS I.OO00 CST -.9958

LSA 4573.3 HSA 206.1 SSA 4.9

ELI 4120.3 £L2 191.6 ALF 133.43

ARRIVAL 0ATE JAN 22 1971

LOL 321.76 VL 26.882 GAL .20 A2'L 96.52 HCA 203.54 ,_44 128.94 ECC .17506 INE 8.5229 Vl 29.407

LOP 165.07 VP 37.9|5 GAP 3.31 A2'P 82.18 TAL 179.05 TAP LPZ.S9 R(:A 106.37 APO lflJ.52 V2 35.218

GP 58.88 ZAL 85.20 ZAP |10.2_ ETS 32.49 ZAE li6.11 ETE 131.89 ZA(: 153.38 ETC 239.66 (:LP-I31.g8

0LA -71.22 RAL 205.54 RAO 6568.0 M[L 12.057 PTH 2.16 VHP 5.957 0PA 43.34 RAP 238.22 E(:C 1.3949
INJ LON_ INJ RT A,_ INJ A2't4TH INJ TINE PO (:ST TIM INJ Z LAT INJ Z LONG

65.09 99.31 155.37 4 44 I0 1216.8 46.57 60.66

25|.46 99.33 155.]7 16 16 5l 4744.0 46.58 247.04

65.09 9<J.]1 155.37 4 44 10 1216.8 46.57 60.66

251.46 99.35 155.37 16 16 51 4744.0 46.58 247.04

65,09 99.31 155.37 4 44 I0 1216.8 46.57 60.66

251.46 99.33 155.37 16 16 51 4744.0 46.58 247.04

MI0-O0t, MSI[ EXECUTION ACCURACY CRBIT 0ETERNINAT|ON ACCURA(:Y

SGT 3603.7 SGR 2g09.2 SG3 385.4 ST 3169.7 5R 2765.4 SS 2102.7

RRT -._N_57 RRF -.g952 RTF .9718 CRT -.997I (:RS 1.0000 CST -.9969

SG_ 4631.4 1_3 .1175 R13 -.9891 LSA 4699.3 NSA 180.7 SSA 5.9

•%1 4593.3 ,%2 592.9 THA 14I .30 ELI 4203.5 EL2 158.2 ALF 138.9J

LAUNCH 04TE AUG 15 1970

HELIC_ENTRI(: (:ONIC

RL 151.51 LAL .130

RP 107.63 LAP 3.39

RE 104.339 GL -51.4!

PLAN[TCX_ENTRIC CONIC

C3 _.410 VHL 4.518

LNOI A?MTH LN(:H TINE

23.64 4 48 47

156.36 15 13 19

23.64 4 48 47

156.36 15 13 I9

23.64 4 48 47

156.36 15 13 19

FLIGHT TINE 162.00 ARRIVAL CATE JAN 24 1971

LCt. 321.76 VL

LOP 168.32 VP

G_ 54.11ZAL

0ISTANCE 453.426

26.863 GAL .36 AZL 97.55 HCA 206.76 SNA 128.82 EC(: .17629 INC 7.5558 Vl 29.407

37.894 GAP 3.68 AZP 83.25 TAL 178._3 TAP 25.05 R(:A I06.11APO I51.53 v2 35.211

83.82 ZAP 114.24 ETS 33.97 ZAE 118.76 ETE 135.71 ZAC 149.17 ETC 243.80 CLP-134.46

OLA -69.33 RAL 213.12 RAO 6567.8 VEL 11.908 PTH 2.12 VHP 5.579 0PA 38.98 RAP 235.57 ECC 1.3359

L-! T|NE INJ LAT INJ LONG INJ RT AS_ JNJ AZNTH INJ T|NE PO (:ST TIN INJ 2 LAT INJ 2 LONG

1771.81 41.21 61.03 103.81 152.01 5 IB 19 1171.8 48.15 55.83

5310.67 41.22 249.70 103.83 152.01 16 41 50 4710.7 48.15 244.50

1771.81 41.21 61.03 103.81 152.01 5 18 19 1171.8 48.15 55.83

5310.67 41.LP'Z 249.70 103.83 15_.01 16 41 50 4710.7 48.15 244.50

1771.81 41.21 61.03 103.81 152.01 5 18 19 1171.8 48.15 55.83

5310.67 41.LP'Z 249.70 103.83 152.01 16 41 50 4710.7 48.15 244.50

OIFFERENTIAL (:ORRECTICNS NID-COUR_ EXECUTION ACCURACY

TOE-2.6744 TRA o.0785 TC3-2.0305 BAU .6190 SGT 3_66.5 _ _1.2 _G3 43_.4
ROE 1.9525 RRA -.0940 RC3 1.0121FAU .05759 RRT -.9701 _ -.9941R1T .9754

FOE-3.4941 FRA ._'036 F(:3-2.4428 B_ 14864 _ 4693.8 R_ .1_04 R13 -._N_78

BOE 3.3113 _qA .I225 BC3 2.2687 FSP -1_82 _1 4663.1 _ 535.9 THA 145.76

LAUNCH DATF" AUG 15 1970 FLI6HT TINE 164.00

ORBIT OETERNINATICN AC(:URA(:Y

ST 3_93.3 SR 2478.4 SS 2139.1

(:RT o.9978 (:RS 1.00(30 CST -.9972

LSA 4712.3 NSA 164.5 5SA 6.9

ELI 4200.0 £L2 132.I ALF 143.87

HELIOCENTRIC CONIC OISTANCE 459.378

RL 151.51 LAL .130 LOL 321.76 VL _.843 GAL .34 AFL 96.78 /4CA Z09.97 SMA 1_.68 EC(:

RP IO7,65 LAP 3,38 LOP 171,56 VP 37,872 GAP 4,05 AZP _4,12 TAL 177.51 TAP 27.48 RCA
R(: |06.624 GL -48.44 GP 49.70 ZAL 8_,L_3 ZAP 118.20 ET$ 35,12 ZAE I_0,87 ETE 139.47 ZAC

PLAN[TOCENTRI(: CONIC

C3 17.930 W4L 4.234 OLA -67.30 RAL 119,73 RAO 6_7.7 VI[L 11.B03 PTH 2.09 _8.1P 5.335 DPA

LNO_ A2'I4TH LNCH TINE L-I TINE INJ L_T INJ _ INJ RT A_ INJ AZNTH INJ TINE

26.00 5 20 19 17_1.20 42.30 56.82 J07.35 148155 5 49 13

154.00 15 34 31 5287.13 42._0 248.0_ 107.56 148.55 17 2 38

26.00 5 20 19 1734.20 42.30 _.82 107.55 148.55 5 49 13

154.00 15 34 31 5287.13 42.30 248.0"Z 107._6 148.55 17 2 38

26.00 5 _ 19 1734.20 42,30 56.82 107,35 148.55 5 49 13

154.00 15 34 31 5287.13 42._0 248.02 107.36 148.55 17 2 38
DIFFERENTIAL COR_CTIONS NI0-COI.IR_ [_EOJTION _CCURACY

TOE-2.5997 TRA .0_05 TC3-2.4865 8AU .6467 SGT 4105._ _ 2410.1 ,_ 466.8

ROE ! .603I RRA -.1605 RE3 1.0472 FAU .06249 _ -.97_0 _ -.9925 R1T .9774

FOE-3.3616 FRA .4002 FC3-3.0174 8_k° 15056 SGB 4760.4 R_3 .1215 R13 -.9865

80E 3.0542 _RA .1715 8C3 2.6981F,SP -1495 SGI 4735.1 S_2 490.8 THA I49.93

ARRIVAL 0ATE JAN 26 1971

.17767 IN(: 6.7793 Vl 29.407

105.82 APO 151.54 V2 35.202

145.20 ET(: 246.68 CLP-136.94

34.85 RAP 233.54 E(:(: 1.2951

PO (:ST TIM INJ 2 LAT INJ 2 LONG
1134.2 48.96 50.89

4687.1 48.97 242.08

1134.2 48.96 50.89
4687.1 48.97 242.08

I134.2 48.96 50.89

4687.1 48.97 242.08

ORBIT DETERMINATION A(:CURA(:Y

ST 3518.8 SR 2175.9 SS 2106.0

CRT -.9982 (:R5 .9999 (:ST -.997_

LSA 4639.8 MSA 154.7 SSA 8.0

ELI 4135.7 EL2 110.8 ALF 148.29
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 1970)

LAUNCH DATE AUG 15 1970

Pfl[L ICX:ENTRI C CONIC

RL 151.51 LAL .00

RP 107.68 LAP 3.36

RC 108.906 GL -45.53

PLAN[ TC_ENTRIC CONIC

C3 16.171 VHL 4.011

LNC/'I ATNTH LNCPI TIME
18.46 5 49 7

151.54 15 52 11
Z8.46 5 49 7

151.54 15 52 11

28.46 5 49 7
151.54 15 52 11

FLIGHT TIN[ 166.00

LQ. 321.76 VL

LOP 174.80 VP

GP 45.66 ZAL

DISTAN(E 465.713

26.821 GAL .72 AZL 96.14 HC4 213.19 SNA

37.849 GAP 4.42 4ZP 84.65 TAL I76.68 TAP

80.63 ZAP 122.03 ETS 35,99 ?AE 122.49 ETE

ARRIVAL OATE JAN 28 1971

IZ_.54 ECC .17918 INC 6.1427 Vl 29.407

29.87 RCA 105.50 APO 151.57 V2 35.193

143.09 7AC J41.53 ETC 248,77 CLP-139.37

DLA -65.19 RAL LP'ZG.55 RAO 6567.6 VEL 11.728 PTH 2.07 VHP

L-I TZNE INJ LAT INJ LONG INJ RT AS(: INJ 4214TH INJ TII,_

1702.16 42.80 52,58 110.20 145.I2 6 17 29

5271.59 42.81 246.50 110.21 145.12 17 213 2

I702.16 42.80 52.58 110.20 145.12 6 17 29

5271.59 42.81 246.50 110.21 145.12 17 20 2

1702.16 42.80 52._ 110.20 145.12 6 17 29

5271.59 42.81 246.30 110.21 145.12 17 20 2
DIFFERENTIAL CORRECTIONS

T02-2.4985 TRA .2003 TC3-2.9328 OAU .6729

ROE 1.3181 RRA -.2D71 RC3 I .0427 FAU .06570

FOE-3.1410 FRA .59_0 FC3-3.5170 BSP 15_08

BOE 2.8249 BRA .2882 BC3 3.1127 FSP -1578

NZ0-COURSIE EXECUTION ACCURACY

SGT 4324.2 S_ 2173.7 SG3 489.4

RRT -.9726 RRF -.9903 RTF .9788

S_ 4839.8 1_3 .1194 213 -.9854

SG1 4818.5 Sl_ 453.5 THA 153.69

5.186 OPA 30.98 RAP 232.02 ECC 1.2661

PO CST TIN INJ 2 LAT INJ 2 LONG

1102.2 49.17 46.01

4671.6 49.17 239.93

1102.2 49.17 46.01

4671.6 49.17 239.93
1102.2 49.17 46.0!

4671.6 49.17 239.93

ORBIT DETERNINATION ACCURACY

ST 3566.4 SR 1890.0 SS 2023.9
CRT -.9985 CRS .9997 CST -.9970

LS_ 4512.8 NSA 148.8 SSA 9.0

ELI 4035.2 EL2 91.8 ALF 152.10

FLIrt.IT TIN[ 168.1X} ARRIVAL DATE JAN 30 1971LAUNCH DATE AUG 15 1920

HELIOCENTRIC CONIC 0ISTANCE 471.828
RL J51.51 LAL .00 LOt. 321.76 VL 26.798 GAL .92 AZL

RP 107.71 LAP 3.32 LOP 178.04 VP 37.824 GAP 4.78 AZP

RE 111.186 GL -42.69 GP 41.98 ZAL 78.84 ZAP 125.68 [TS
PLANETOCENTRJC CON|C

C3 14.911 VHL 3.862 OLA -63.03 RAL 230.75 RAO 6567.6 VEL
LNCH ATNTH LNCH TZNE L-J T|NE INJ I.AT

31.00 6 15 48 1674.30 42.83

149.00 16 6 59 5262.84 42.84

31.00 6 15 48 1674.30 42.83

149.00 J6 6 59 5262.84 42.84

31.00 6 15 48 1674.30 42.83

149.00 |6 6 59 5262.84 42.84
DIFFERENTIAL CORRECTION5

TDE-2.3817 TRA .3435 TC3-3.3547 8AU .6_2
RCE 1.0886 RRA -.2402 RC3 1.0054 FAU .08726

FOE-2.8645 FRA .7775 FC3-3.9049 8SP 15595

BOE 2.6187 8RA .4192 BC3 3.3021 FSP -1628

95.61H_ 216.41SMA J28.38 ECC .18084 IN(: 5.6072 Vl 29.407
85.48 TAL 175.81 T_P 32.23 RCA 105.17 APO 151.60 V2 35.184

36.64 ZAE 123.67 ETE 146.50 ZAC 138.20 ETC 250.34 CLP7141.69

11.675 PTH 2.05 VHP 5.108 OPA 27.37 RAP 230.95 ECC 1.2454

|NJ LONG INJ RT 4,_ |NJ 42147H |NJ T|I_ PO CST TIM INJ 2 LAT INJ 2 LONG

48.41 112.60 141.81 6 43 43 1074.3 48.89 41.31

245.23 112.61 141.80 17 34 42 4662.8 46.90 238.13

48.41 112.60 141.81 6 43 43 1074.3 48.89 41.31

245.23 112.61 141.BO 17 34 42 4662.8 48.90 238.13

48.41 112.60 141.81 6 43 43 1074.3 48.89 41.31

245.23 112.61 141.80 17 34 42 4662.8 48.90 238.13

NIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

`IT 4523.7 `%R 1956.9 SG3 301 .I ST 3550.B SR 1632.5 SS 1906.1

RRT -.9718 RRF -._74 RTF .9794 CRT -.9987 CRS .9994 CST -.9966

S_ 4928.9223 .I|54 R13 -.9843 LSA 4345.7 NSA 146.5 SSA I0.1

SG| 4910.5 S(.2 425 .I TH4 157.02 ELI 3907.4 EL2 74.8 ALF 155.33

LAUNCH 0ATE AUG 15 1970 FLIGHT TIN[ 170.00 ARRIVAL 0ATE FEB I 1971

HELIOCENTRIC CONIC

RL 15t.51 L4L .00

RP 107.74 LAP 3.28
RC 113.462 GL -39,91

PLAN[TOCENTRIC CONIC

C3 14.013 VHL 3.743

LNCH ATMTH LNCH TINE

33.59 6 40 51

146.41 16 19 28

33.59 6 40 51

146.41 16 19 28

33.59 6 40 51

146.41 16 19 28

DISTANCE 477.923

LC_. 321.76 VL 26.774 GAL 1.13 4ZL 95.15 HCA 219.63 ,S_4A

LOP 181._8 VP 37.797 GAP 5.14 AZP 86.03 TAL 174.91 TAP
GP 38,67 ZAL 76.94 ZAP 129.12 ETS 37.12 ZAE 124.51 EtE

128.22 ECC .18265 INC 5.1479 Vl 29,407

34,53 RCA 104.80 APO 151.64 VZ 35.I74

149.64 ZAC 135.21ETC 251.56 CLP-143.91

0LA -60.85 RAL 235.46 RAO 6567.6 VEL 11.636 PTH 2.04 VHP

L-I TIRE INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIN([

1649.65 42.48 44.37 |14.74 138.67 7 8 21

5239.94 42.49 244.25 114.75 138.66 17 47 8

1649.65 42.48 44.37 J14.74 138.67 ? 6 21

5239.94 42.49 244.25 114.75 138.66 17 47 8

1649.65 42.48 44.37 114.74 138.67 7 8 21

5239.94 42.49 244.25 114.75 138.66 17 47 P
OIFFERENTIAL CCRI_CTIO_ HI0*CO_SI[ EXECUTION ACCURACY

TOE-2.2542 TRA .4915 TC3-3.7324 BAU .7211 `%7 4700.8 S_ 17_O.5 .%3 302.8

ROE .9049 RRA -.2634 RC3 .9409 FAU .06722 RRT -.9697 I_F -.98)6 R1T' .9795

FOE-2.5575 FRA .9484 FC3-4.1528 BSP 15854 S_B 3019.7 223 .1095 R13 -.9831

80£ 2.4290 BRA .5576 BC3 3.8492 FSP -1643 ,%1 3003.4 ,%2 404.1 TH4 159.90

LAUNCH DATE AUG 15 1970 FLIGqT TIN[ 172.00

HELIOCENTRIC CONIC O;STAN_E 483,997

RL 151.51 LAL .00 LOL 321.76 VL 215.749 GAL 1.36 AZL 94.75 HCA 2"Z_.85 SNA

RP 107.77 LAP 3.23 LOP 184.52 VP 37.7_0 GAP 5.51 AZP 86.52, TAL 173.98 TAP
RC 115.736 GL -37.22 GP 35.68 ZAL 74.95 ZAP 132._4 ETS 37.49 Z/q[ 125.05 ETE

PLAN[TOCENTRIC CONIC

C3 13.390 VHL 3.659 0LA -_._4_ RAL 23_.7_ RA0 _67._ VEL |I.C_0_ PTH 2.0_ VHP

LNCH AZNTH LNCH TINE L-_ TINE ]NJ LAT |NJ _ |NJ RT A_ INJ A2_4TH |NJ TII4[

36.21 7 4 3_ 1627.40 41.82 40.49 116.73 135.74 7 31 46

143.78 16 29 58 5262.31 41.83 243._O H-_.74 135.73 17 57 40

36.22 7 4 3_ 1627.40 41.82 40.49 116.73 135.74 7 31 46

143.78 16 29 _ 5262.31 41.83 243._O 1|6.74 135.73 17 57 40
36.22 7 4 36 1627.40 41.82 40.49 116.7_ 135.74 7 31 46

143.78 16 29 58 5262.31 41.83 243._O 116.74 135.73 17 57 40

DIFFERENTIAL CORRECTIONS MIO-_URS_ EXECUTION ACCURACY

TOE-2.1230 TRA .644| TC3-4.0647 _U .7439 ,%T 4864.1 S(,R 1589.2 ,%3 491.8

ROE .7609 RRA -.2792 RC3 .8636 FAU .06615 RRT -.9664 R_F -.9787 R1T .9793

F02-2.2479 FRA 1.1024 FC3-4.2770 8SP 16128 ,_ 5117.1R_ .|0|7 R13 -.9821

BOE 2.2553 BRA .7020 8C3 4.1554 FSP -1633 ,11 5102.3 ,%2 389.1 THA 162.37

5.083 OPA 24.01 RAP 2_0.26 ECC 1.2306

PO CST TIN INJ 2 LAT INJ 2 LONG

1049.6 48.23 36.86
4659,9 48.24 236.74

1049.6 48.23 36.86

4659,9 48.24 236.74
1049.6 48.23 36.86

4659.9 48.24 236.74

OK_IT 0ETERMINATION ACCURACY

ST 3482.2 $R 1407.2 SS 1763.8

CRT -.9930 CRS .9989 CST -.9959
LSA 4146.7 MSA 147.0 SSA lJ.2

ELI 3755.3 EL2 58.5 ALF 158.01

ARRIVAL DATE FEB 3 1971

128.06 ECC .16461 IN(: 4.7473 Vl 29.407
36._3 RCA 104.42 APO 151.70 v2 35.164

152.50 ZAC 132.54 ETC 252.53 CLP-146.02

5.099 OPA 2"0.92 RAP 229.91ECC 1.2204

PO CST TIM INJ 2 LAT INJ 2 LONG

1027.4 47.27 32.68

4662.3 47.28 235.79

1027.4 47.27 32.68

4662.3 47.28 235.79

1027.4 47.27 32.68

4662.3 47.28 235.79

ORBIT DETERMINATION ACCURACY

ST 3375.9 SR 1217.9 SS 1612.1
CRT -.9993 CRS .9977 CST -.9948

LSA 3931.5 NSA 150.0 SSA 12.2

ELl 3588.7 EL2 4Z.4 ALF 160.17
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH DATE AUG 15 1970

H[LIO(ENTRIC CONIC

RL 151.51 LAL .00

RP 107.80 LAP 3.16

RC |18.005 GL -34.60

PLANE TO(ENTRIC CONIC

C3 12.985 VHL 3,604

LNO4 ATMTH LNCH T|HI_

38.86 7 27 28

141.14 16 38 44

38.86 7 27 28

141.14 16 _8 44

38.86 7 27 ZB

141.14 16 38 44

FLIGHT TIN[ 174.00 ARRIVAL _ATE FEB 5 1971

DISTANCE 490.049

LQ. 3ZI.76 VL 26.723 GAL 1.60 AZL 94.39 PICA _26.07 SNA 127.89 ECC .18674 |NC 4.3927 Vl 29.407

LCP 187.75 VP 37.742 GAP 5.87 AZP 86.95 TAL 173.01 TAP $9.09 RCA 104.01 APO 151.77 V2 35.153

GP 33.01 ZAL 7Z.BB ZAP 135.34 ETS 37.78 ZAE 125.38 ETE 155.06 ZAC 130.19 ETC 253,32 CLP-J48.OZ

OLA -56.47 RAL 943.71 RAO 6567.5 VI[L 11.592 PTH 2.03 VHP 5.149 DPA 18.06 RAP 229.85 ECC 1.2137

L-! TIN[ INJ I.AT INJ LONG INJ RT ASC ]NJ A214TH INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

1686._e 40.91 _6.79 118.66 153.04 7 54 15 1006.9 46.08 28.78

5269.56 40.92 243._O 118.68 153.03 18 6 34 4669.6 46.09 235.29

1606.86 40.91 36.79 118.66 133,04 7 54 15 10(36.9 46.08 28.78

5269.56 40.92 243._3 118.68 133.03 18 6 34 4669.6 46.09 235.29
1606.86 40.91 36.79 118.66 133.04 7 54 15 1006.9 46.08 28.78

3269.56 40.92 243.30 118,68 153.03 18 6 34 4669.6 46.09 235.29

DIFFERENTIAL CORR[CTIONS NI0-COURSE E_ECUTION ACCURACY

TOE-1.9909 TRA ,8007 TC3-4.3473 BAU ,766b S_T 30|4.9 S_R 1440.4 SG3 487.5

ROE .6487 RRA -.gB9$ RC3 .7817 FAU .06439 RRT -.9621 RRF -.9724 R1T .9791 CRT -.9997 CRS .9955
FOE-I.9494 FRA 1.2_2 FC3-4.2927 8SP 16451 S_B 5217.7 R23 .0917 R13 -.9811 LSA 3706.4 MSA 155.0

BOE 2.0939 _A .8515 BC3 4.4172 FSP -1611 _1 5203.9 SG2 378.7 THA 164.47 ELI 3410.7 EL2 26.4

LAUNCH DATE AUG 15 191'0 FLIGHT TINE |76.00 ARRIVAL DATE

HELI(XENTRIC CONIC 0JSTANCE 496.077
RL 151 .51 LAL ,00 LOL 321.76 VL L_,697 GAL 1,85 A21. 94.07 HCA 229,29 SNA 127.71 ECC .16902 INC 4.0747

RP 107,84 LAP 3.09 LOP 19(3.98 VP 37.712 GAP 6.24 AZP 87.34 TAL 172.02 TAP 41.31 RCA 103.57 APO 151.85

RC 120.271 GL -32.05 GP 30.61 ZAL 70.75 ZAP 138.13 ETS 38.04 ZAl[ 125.53 EYE 157.35 ZAC 128.11 ETC 254.00

PLANE TOCENTRIC CONIC

C3 12.763 vHt. 3.572 OLA -54.30 RAL 247.39 RAO 6567.5 VEL 11.582 PTH 2.03 VHP 5.225 OPA 15.42 RAP 250.05
LNCH A2'HTH LNCH TIN[ L-I TIME _NJ I.AT INJ LO_ JNJ RT ASC |NJ A_q4TH INJ TINE PO CST TIM INJ 2 LAT

41 .52 7 49 34 1587.67.. 39.80 33.16 120.E0 130.57 8 16 1 987.6 44.70

1_8.48 16 45 58 5281.38 _.81 243.3? 120,6] |_0.56 J8 14 0 4681.4 44.71

41 .52 7 49 34 1587.62 39.80 33.26 120.60 130.5T 8 16 1 987.6 44.70

138.48 16 45 58 5281.38 39.8| 243.37 120.61 130.56 18 14 0 4681 .4 44.71

41.52 7 49 34 1587.62 39.80 33,26 120.60 130,57 8 16 1 987.6 44.70

138.48 16 45 58 5281.38 39.81 243.37 110,61 |30.56 18 14 0 4681.4 44.71

DIFFEI_NTIAL _CTION$ NIO-CCURSE F'Y_CUTION ACCURACY

TOE-J .8650 TRA .9563 TC3-4.5895 BkU .7923 SGT 5|58.Z _ J313.0 ,SG3 473.6

ROE .5642 RRA -.2937 RC3 ,7047 FAU .06244 RRT -.e§67 RRF -.9646 RTF .8792

FDE-1.6804 FRA 1.3428 FC$-4.2355 8SP ]6949 _ 5322.7 223 .0787 R13 -.9807

BOE 1.9485 8RA 1.0004 BC3 4.6433 FSP -1598 .SGI 5309.8 SG2 371.4 THA 166.25

ORBIT DETERt41NATION ACCURACY

ST 3241.5 SR 1061.3 SS 1458.9

CST -.9932

SSA 13.2

ALF 161.88

FEB 7 1971

Vl 29.407
V2 35.141

CLP-149.92

ECC 1.2J00
INJ 2 LONG

25.13
235.24

25.13
235.24

25.13

235.24

ORBIT OETERHINATION ACCURACY

ST 3094.8 52 936.8 SS 1515.9

CRT -.9999 CR5 .9917 CST -.9913

LSA 3487.3 MSA 160.2 SSA 14.1

ELI 3233.5 EL2 14.5 ALF 163.16

L*UNCH DATE AUG 15 1970 FLIGHT TIN[ 178.00 ARRIVAL DATE FEB 9 1971

HELIO(ENTRIC CONIC DISTANCE 502.084

RL 151 .51 LAL ,(30 L(X 321 .76 VL 26.669 GAL 2.12 AZL 93.79 h_ 232.51 SNA 127.53 ECC .19148 INC 3.7863 Vl 29.407

RP 107.87 LAP ].DO LOP 194.21 VP 37.682 GAP 6.60 ATP 87.69 TAL 170.99 TAP 43.50 RCA 103.11 APO 151.95 V2 35.130

RC 122.531 GL -29,60 GP 28.48 _AL 68.58 ZAP 140.72 ET$ 38.29 ZAE 125.55 ETE 159.$6 7AC 126,29 ETC 254.58 CLP-151.72

PLAN[TOCENTRI( C(_NIC

C3 12.697 VHL 3.563 OLA -52.15 RAL 2_0.82 RA0 6367.5 VI[L 11.579 PTH 2.03 VHP 5.32} DPA 12.98 RAP 230.47 ECC 1.2090

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT ZNJ LONG INJ RT ASC INJ A2'NTH INJ TIN[ PO CST TIN INJ _ LAT |NJ 2 LONG

44.18 8 11 6 1569.20 38.54 29.91 1_Z.56 128.33 8 37 16 969.2 43.20 21.71

135.82 16 51 48 5297.60 38.55 243.81 122.58 128.32 18 213 5 4697,6 43.21 235.62

44.18 8 11 6 1569.20 38.54 29.91 122.56 128.$3 8 37 16 969.2 43.20 21.71

135.82 16 51 48 5297.60 38.55 243.81 11*Z.58 128.32 18 20 5 4697.6 43.21 235.62

44.18 8 11 6 1569.20 38.54 29.91 1Z2.56 128.33 8 37 16 969,2 43.20 21.71

135.82 16 51 48 5297.60 38.53 243.81 1Z2.58 128.32 18 20 5 4697.6 43.21 235.62

DIFFERENTIAL COKqR1ECTION$

TDE-I.7266 TRA 1.1313 TC3-4.7340 8AU .8104
ROE ,4944 RRA -.X)07 RC$ .6159 FAU .05913

FDE-I.AI28 FRA 1.4532 FC3-4.0386 B_P 171_10

60E 1.7960 _RA 1.1705 8C3 4.7739 FSP -I_

LAUNCH DATE AUG 15 1970

HELI(_ENTRIC CONIC
RL 151.51 LAL .00 LOL 321.76 VL _6.641 6AL

NID-CCURSIE E_CUTION ACCURACY ORBIT OETERNIN_TION ACCURACY

SGT 5280.0 SGR 1_02.3 SG3 436.8 ST 2917.0 SR 829.5 SS 1170.2

RRT -°9489 RRF -o93_O RT1F .9783 CRT -.9996 CR5 .9842 CST -.9879

S_ 3415.2 R_3 .0?[30 213 -.9794 LSA 3246.0 NSA 172.3 SSA 14.B

S_I 5402.5 S_ 3"10.8 THA 167.75 ELI _032.6 EL2 22.5 ALF 164.1 3

FLIGHT TINE 180.00 ARRIVAL OATE FEB 11 1971

DISTANCE 308.065

2.40 AZL 93.5Z HC_ 235.73 SNA J27.35 ECC .19413 IN( 3.5219

RP 107.91 LAP _.91 LOP 197.44 VP 37.651 GAP 6.97 AZP 88.01 TAL 169.94 TAP 45,67 RCA 102.63 APO 152.07

RC 124.786 GL -27.23 GP 26.57 ZAL 66.38 ZAP 143.12 ETS 38.56 Z_E 125.48 ETE 161.13 ?AC 124.70 ETE 255.11

PLAMET_ENTR|C CON|C

C3 12.773 VHL 3.574 OLA -50.04 RAL 234.03 RAO 6567.5 VEL 11._3 PTH 2.03 VHP 5.440 DPA 10.73 RAP 231.08

TOE-I.5937 TRA 1._ TC3-4.8312 BAU .8301

ROE .4423 RRA -.3046 RC$ .5377 FAU .05611

FOE-1.1781 FRA 1.5417 FC3-3.8031 8SP 17425

BOE 1.6540 BRA 1.3430 0C3 4.8610 FSP -1480

VJ 29.407

V2 35.118
CLP-153.43

ECC 1.2102

LNCH A2'NTH LNCH TIN[ L-I TIN[ INJ LAT INJ _ INJ RT A_C INJ A214TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

46.85 8 32 16 1551.17 37.16 215.70 124.58 1_6.30 8 58 7 951.2 41.59 18.49
133.15 16 56 16 5318.19 37.17 244.63 124.59 126.29 18 24 54 4718.2 41._ 236.42

46.85 8 32 16 155J.17 37.16 Z6.'/D 124,58 126.30 8 58 7 951.2 41.59 18.49

133.15 16 36 16 5318.19 37.17 244.63 124.39 |26.29 18 24 54 4718.2 41.60 236.42

46.85 8 32 16 1531,17 37.16 26.70 124.58 126.30 8 58 7 951.2 41.59 18.49

133.15 16 36 16 5318.19 37.17 244.63 |14.59 126,29 18 24 54 4718._ 41.60 236.42

DIFFERENTIAL O31ef_CTIOhlS NIOoCOJI_ E)¢ECUTION ACCURACY ORIBIT DETERMINATION ACCURACY

SGT 5395.5 _ 110_.5 S_3 438.6 ST 2738.1 SR 745.2 5S 1041.2

RRT -°9399 RRF -.9437 RTF .9777 CRT -.9982 CR$ .9717 CST -.9834

5308.Z RZ3 .0597 R13 -.9786 LSA 3017.0 MSA 185.6 55A 15.4

_I 5495.6 SG2 371.7 THA 169.02 ELl 2837.4 EL2 42.7 ALF 164.80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUl_CH OATE AUG 15 1970 FLIGHT TIN[ 182.00 ARRIVAL DATE FEB 13 1971

HEL IO(ENTRIC CONIC

RL 151.51 LAL .[30

RP IO7.95 LAP Z.SI

RC IZ7.036 GL ;Z4.95

PLAN[ TO(ENTRIC CONIC

C3 12.982 W4L 3.603

LNO4 ATNTH LNCH TIME

49.5Z 8 53 IO

130.48 16 59 25

49.52 B 53 10

130.48 16 59 25

49.52 B 53 JO

13(3.48 16 59 25

DISTANCE 514.020

LOL 311.76 VL 26.613 GAL Z.70 AZL 93.28 NCA 238.94 SMA I17.16 ECC .19697 IN(: 3.2772 Vl 19.407

LOP 2130.66 VP 37.619 GAP 7.34 AZP 88.31 TAL 168.86 TAP 47.80 R¢A 102.12 4PO 152.21 V2 33.105

GP 24.86 ZAL 64.18 ZAP 145.36 ETS 38.86 ZAE 125.35 ETE 162.68 ZAC 113.31 ETC 255.59 CLP-155.O6

OkA -47.96 RAL 257.05 RAO 6567.5 VEL 11.§92 PTH 2.03 VHP 5.574 0PA 8.64

ko| T|NE INJ L_T INJ _ |NJ RT AS( |NJ AZNTH INJ T|NE PO (:ST TIN

1533.23 35.69 23,62 126.67 124.46 9 18 43 933.2

5343.09 35.710 245.81 126.67 124.43 JB 28 28 4743.1

1533.23 35,69 23.62 126.67 124.46 9 18 43 933.2

3343.09 35.70 249.lLt 126.67 124.45 18 28 28 4743.1
1533.23 35.69 23.62 126.67 124.46 9 18 43 933.2

5343.09 35.70 249.81 126.67 124.45 18 28 28 4743.1

DIFFERENTIAL _CTIONS

TOE-1.4621 TRA J .4_'13 TC3-4o8675 _U o8466

ROE .4033 liRA -.3080 Re3 .4658 FAt/ .05_4

FOE -.9691 FRA 1.6182 FC3-3.5237 BSP 17719

BOE 1.5167 BRA 1.5237 BC3 4.6898 FSP -1424

NID-CCURSE: EXECUT|ON ACCURACY

,%T 55OJ.6 _ 1029.1 SG3 419.6
RRT o.g_32 R_ -.9306 RTF .9771

SGe 5_h97,0 lI_3 .0502 R13 o.9777
SG| 5584.5 _ 374.7 THA lT0.JO

RAP 231.87 ECC 1.2136

INJ 2 LAT INJ 2 LC_IG

39.92 15.43

39.93 :337.6"2

39.9Z 15.43

39.93 237.62

39.92 15.43

39.93 237.62

OK_IT 0ETERHINATION ACCUR4CV
ST 2558.7 SR 677.9 55 927.6

CRT -.9947 CRS .9513 CST -.9774

LSA 2797.5 NSA 202.0 SSA 15.9

ELl 2646.2 EL2 67.2 ALF 165.23

LAUNCH DATE AUG 13 1971[] FLIGHT TINE I64.00 ARRIVAL CATE FEB 15 1971

H(LI(XENTRIC CONIC

RL 151.51 LAL .00
RP 107.99 LAP 2.70

RC 129.278 Gt. -22.76

PLANE TOCENTRIC CONIC

C3 13.318 VI-IL 3.649

LNCH A2'NTH LNCH TIHE
52.19 9 13 53

127.81 17 I 18

52.19 9 13 55

127.81 17 I 18

52.19 9 13 53

127.81 17 I 18

OI STANCE 519.948

LCL 321.76 VL 26.583 GAL 3.02 AZL 93.05 HCJ, 242.13 SNA 126.98 ECC .20002 INC 3.0486 Vl 29.407
LOP 203.88 VP 37.587 GAP 7.72 AZP 88.57 TAL 167.76 TAP 49.92 RCA J01.56 APO 152.37 v2 35.093

GP 23°33 ZAI. 61.98 ZAP 147.44 ETS 39.23 ZAE 125.17 ETE 164.04 ZAC 122.09 ETC 256.04 CLP-156.62

OLA °45.94 RAL ?..59.89 RAO 6567.5 VEL 11.EO6 PTH 2.03 VHP 3.722 OPA 6.70 RAP 232.82 ECC 1.2192

L-I T|NE INJ I_AT INJ _ |NJ RT ASC INJ A2NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1515.03 34.16 20.64 17.8.81 1_.81 9 39 10 915.0 38.20 12.49

3372.33 34.17 247.36 126.82 ILP_.BO 18 30 51 4772.3 38.22 239.22

1313.05 34.16 _0.64 1211.91 122.81 9 39 10 915.0 38.213 12.49

53T2.33 34.17 247.36 I_.B2 J_.80 18 30 51 4772.3 38.22 239.22

1515.03 34.16 20.64 128.61 122.81 9 39 10 915.0 38.20 12.49

5372.33 34.17 247.36 128.92 122.B0 18 30 51 4772.3 38.22 239.22
NIDoCOJRS[ EX[CUT_ON ACCURACY ORBIT DETERNINATION ACCUR4CY

_k_T 3599.5 _;R 961.9 $63 400.6 ST 2383.5 SR 624.1 SS 830.1

RRT -.9170 RRF -.9160 RTF .9764 CRT -.9876 CRS .9196 CST -.9694

_H'=81.5 R23 .0414 RI3 -.9769 LSA 2590.4 NSA 221.7 SSA 16.2

SGI 5668.9 _ 379.1 THA 171.01 ELI 2462.1 EL2 94.9 ALF 165.48

0 IFFERENTIAL CC_CTIONS

TOE-I .3313 TRA |._45 TC3-4.8489 6AU .8663

ROE .3741 RRA -.3115 RE3 .4017 FAU .04954

FOE -.7834 FRA 1.6842 FC3-3.2202 8SP 180[_

BOE 1.3828 BRA 1.7130 BE3 4.8655 FSP -1166

LAUNCH 0ATE AUG 15 1970 FLIGHT TINE 186.00 ARRIVAL DATE FEB 17 1971

HELIOCENTRIC CONIC

RL 151.51 LAL .00

RP 108.03 LAP 2.58

RE 131.513 GL -20.67

PLAN[T(XENTRIC CON|C

C3 13.782 VHL 3.712

LN(J4 A?NTH LNCH TIME

54.85 9 34 41

125.15 17 1 51

54.85 9 34 41

125.15 17 l 51

54.85 9 34 41

125.15 17 l 51

0IFFER1ENTIAL CCRR1ECTIONS

TOE-I.ZOI3 TRA 1.8847 TC3-4.779§ 6AU .BS_J

.3528 RRA -.3152 RC3 .3453 FAU .046_
FOE -.6196 FRA 1.7409 FC3-2.9062 8SP 18_9

1.2520 BRA 1.9109 BC3 4.7920 FSP -1_08

OISTANCE 525.848

LOL 321.76 VL 26.554 GAL 3.35 AZL 92.83 H(4 245.36 SNA 126.78 ECC .20328 ZNC 2.8334 VJ 29.407
LOP_207.10 VP 37.554 GAP B.J0 AZP 86.82 TAL 166.65 TAP 52.01RCA 101.01APO 152.56 V2 35.080

GP 21.96 7AL 59.B0 ZAP 149.58 ET$ 39.67 ZAE 124.97 ETE 165.23 ZAC 121.04 ETC 256.48 CLP-JS8.11

0L4 -43.96 RAL 262.56 RAO 6567.5 VEL 11.626 PTH 2.04 W4P 5.884 OPA 4.90 RAP 233.91 ECC 1.2268

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIN[ PO CST TIN |NJ 2 LAT INJ 2 LONG

1496.17 32.59 17.72 131.02 121.32 9 59 37 896.2 36.47 9.64

5406.13 32._ 249.29 131.05 121.31 18 31 58 4606.I 56.48 241 .21

1496.17 32.99 17.72 131.02 J21.32 9 59 37 896.2 36.47 9.64

5406.13 32.60 249.29 131.03 121.31 J8 31 58 4606.1 36.48 241.21

1496.17 32.59 17.72 151.02 121.32 9 59 37 896.2 36.47 9.64

5406,13 32.60 249._J 131.03 121.31 18 31 38 4806.1 36.48 241.21

N|D-CCURSE EZECUTION ACCURACY ORBIT DETERNIN_TION 4CCURACV

S6T 5688.8 _ 904,9 SG3 381.6 ST 2217.8 SR 581.0 SS 749.4

RRT -.9034 _ -.8999 RTF .9758 CRT -.9747 CRS .8736 CST -.9598

SC_ 5760.3 RZ3 .0336 R13 -.9762 LSA 2399.3 MSA 244.4 SSA 16.3

5G1 5747.5 _ 384.1 THA J71.79 ELI 2289.2 ELZ 125.7 ALF 165.63

LAUNCH DATE AUG 15 1970 FLIGHT TINE 18_.00 ARRIVAL 0ATE FEe 19 1971

H_LIC(ENTRIC CONIC 0ISTANCE 53J.714

RL 151.51 LAL .OO LOL 321.76 VI. _.524 GAL 3.70 AZL 9_.63 HC_ 248.57 SMA 126.59 ECC .20679 INC 2.6291 vJ 29.407
RP IO8.O7 LAP 2.45 LOP 210.31 VP 37.520 GAP 8.49 AZP 89.04 TAL 165.51 TAP 54.08 RCA 100.41 APO 152.77 v2 35.067

RC 133.740 GL -18.68 GP 20.73 ZAL 57.66 ZAP 151.19 ETS 40.20 ZAE 124.75 ETE 166.27 7AC 120.11ETC 256.90 CLP-159.54

PLAMETOCENTR|C CONIC

C3 14.375 V_. 3.791 0LA -42.05 RAL £'65.07 RN) 6567,6 VI[L 11.652 PTH 2.05 W4P 6.059 DPA 3.22 RAP 235.12 ECC 1.2366

LNO4 ATNTH LNCH TINE L-I TIME |NJ I.AT INJ L.OI6 INJ RT AS( INJ AZNTH ;NJ TINE PO CST TIN |NJ 2 LAT ZNJ _ LONG

57.51 9 55 33 1476.30 31.00 14.85 153._0 1|9.97 10 20 9 876.3 34.72 6.83
122.49 17 1 4 5444,56 31.01 2_1._ 133._10 11_.96 18 31 49 4844.6 34.73 243.58

57.51 9 55 33 1476.30 31.00 14,85 133.30 119.97 10 20 9 876.3 34.72 6.83

122.49 17 1 4 5444.56 31.01 251._O 133.30 119.96 18 31 49 4844.6 34.73 243.58
57.51 9 55 33 1476.30 3J.00 14.85 133._0 119.97 10 20 9 876.3 34.72 6.83

122.49 17 ! 4 5444.56 31.01 251._0 133._0 II9._NS 18 3J 49 4844.6 34.75 243.58

0ZFFERENTIAk CORRECTIONS NID-C(3URS[ E_¢UTION ACCURACY ORBIT 0ETERNINATION ACCUR4C_

TDE-I.O977 TRA 2.0684 TC3-4.7355 6AU .91213 SGT 5776.4 SGR 857.Z SG3 362.3 ST 21387.5 SR 552.8 SS 691.3

ROE .3429 RRA ,-.31_ RC3 .3105 FAll .04431 RRT -,_93 _ -.88L_ RTIr .9765 CRT -.9560 CRS .8244 CST -.9538
FOE -.fl033 FRA 1.7655 FC3-2.6688 BSP 19178 5Gg 5839.6 _3 .0"131 213 -.9768 LSA 2252.2 NSA 262.0 SSA 16.2

BOE 1.1500 8RA 2.0922 BC3 4.7456 FSP -1307 SGI 5826.7 SG2 388,7 THA 172.45 ELl 2153.8 EL2 157.2 ALF 165.7_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197OJ

LAUNCH CATE AUG 15 ]970 FLIGHT TINE 190.00 ARRIVAL OATE FEB _1 1971

HELI_ENTRIC CONIC

RL 151 .§1 LAL .DO L(_. 3E1.76 VL

RP 108.11 LAP Z.31 LC_° Z|3.53 VP

RC 135.957 GL -16.78 GP 19.63 ?AL

PLANE TOCENTRIC CONIC

C3 15.105 VHL 3.867

LN_ AZMTH LI_H TIM(

60.17 1D 16 4Z

119.83 16 58 55

60.17 10 16 4_

119.83 16 58 55

60.17 10 16 42

119.83 16 56 55

OlFFERI[NTIAL CORR[CTION$

TOE -.9498 TRA 2,3066 TC3-4,5290 BAU ,9161

ROE .3291 RRA -,3237 RC3 ,2569 FAU ,04021

FOE -.3562 FRA 1,8_6 FC3-Z,3046 65P 18970

80E 1.0052 _'4 2.3192 BC3 4.5363 FSP -1208

OISTANCE 537.553

26.493 GAL 4.07 AZL 92.43 HEA 251.78 ,Sm4A

37.487 G4P 8.89 AZP 89.24 TAL 164.35 TAP

55,56 ZAP 152,89 ET$ 40.83 ZAE 124,§2 ETE

126.40 ECC .21055 INC 2.4337 Vl 29.407
56.13 RCA 99.78 _ 153.01 V2 35.054

167.18 ZAC 119.3J ETC 257.32 CLP-160.9Z

CLA -4Oo21RAL 267.46 RA0 6567.6 Vl[L 11.683 PTH 2.05 VHP 6.246 OPA 1.66 RAP 236.44 ECC 1.2486

L-I TINE INJ LAT ]NJ LONG INJ RT ASC INJ A2'NTH INJ TINE PO CST TIN INJ 2 LAT INJ Z LONG
1455.00 29.40 11.97 135.63 118.76 I0 40 57 855.0 32.99 4.02

5487.92 29.41 254.30 135.64 118.75 18 30 23 4887.9 33.00 246.35

1455.00 29.40 11,97 135.63 118.76 10 40 57 855.0 32.99 4.02

5487.92 29.41 254.30 135.64 118.75 18 30 23 4887.9 33.00 246.35
149fl.00 29.40 11,97 |35.63 118,76 10 40 57 855.0 32.99 4.02

5487.92 29.41 254.30 135.64 118.75 18 30 23 4887.9 33.00 246.35
NIO-COOR_E EYe.CUT|ON ACCURACY CI_IT DETERNINATION ACCURACY

SGT 5846,2 SGR 816.0 $G3 345.0 ST 1938.0 SR 520.2 SS 638.5
RRT -.8731RRF -.8650 RTF .9749 CRT -.9229 CRS .7370 CST -.9399

SC_ 5902.9 R_3 .0204 RJ3 -.9751 LSA 2084.9 NSA 295.0 SSA 16.2

SG| 3889.6 S_. 394.9 THA 173.02 ELI 1997.2 EL2 194.3 ALF 165.95

LAUNCH OATE AUG 13 1970 FLIC_4T TINE 192.00 ARRIVAL OATE FEB 23 1971

H_LI_ENTRIC CONIC

RL 151.51 LAL .00 LQ. 321.76 VL

RP 108.13 LAP 2.17 LCP 216.73 VP

RE 138.166 GL -14,99 GP 18,63 Z4L

PLAN[TOCENTRJC CONIC

C3 15,979 VHt. 3,997
LNOd AZMTH LNCH TINE

62,83 10 38 18

117.15 16 55 13

62.85 10 38 18

117.13 16 55 13

62.83 10 38 18

117.13 16 55 13

0IFFERENTIAL CCRRECTIONS

TOE -.8150 TRA 2.5423 TC3-4.32_I 84U .9254

ROE .3221 RRA -.3310 RC3 .2173 FAU .0_6

FOE -.2392 FRA 1.8738 FC3-1.9972 B,_o 19057

BOg .8764 BRA 2.5637 BE3 4,3'319 FSP -1141

DISTM_CE 543.356

26.463 GAL 4.47 A2'L. 92.25 _ 254.98 5HA

37.453 GAP 9.30 AZ'P 89.42 TAL 163.18 TAP

53.51ZAP 154.48 ETS 4|.38 ZNE 124.28 ETE

1215.20 ECC .21459 IN(: 2.2435 Vl 29.407

58.16 RCA 99.12 APO 153.28 V2 35.041

167.98 ZAC 118.61ETC 257.74 CLP-162.24

DLA -38.43 RAL 269.70 RMO 6_7.6 V(L 11.720 PTH 2.07 VHP 6.445 0PA .19 RAP 237.86 ECC 1.2630
L-I TINE INJ LAT INJ _ INJ RT AS(: |NJ AZNTH INJ TIN_ PO CST TIN INJ 2 LAT INJ 2 LONG

1431.65 27.81 9.04 138.02 117.67 11 2 JO 831.7 31.27 1.17

3536.64 27.82 257.41 138.03 117,66 18 27 30 4936.6 31.29 249.53

1431.65 27.81 9.04 138.02 117.67 _J 2 10 83J.7 31.27 1.17

5536.64 27,82 237,41 138.03 117.66 18 27 30 4936.6 31.29 249.53

1431.65 _/'.81 9._1 138.02 117.67 11 2 10 831,7 31,27 1,17

5536,64 27,82 237,41 138.03 117,66 18 27 30 4936,6 31,29 249.53

NZO-_OUR,_ _CUT_(_I ACCURACY ORBIT OETERNINATION ACCURACY

SG_ 3913.3 _ 781.1SG3 328.1 ST 1822.9 52 496.2 SS 604.3

RRT -.8568 I_F -.8468 RTF .9740 CRT -.8772 CR5 .6414 CST -.9305

5964.6 1_3 .0165 R13 -.9741 LSA 1956.7 HSA 324.5 554 16.1

•f_| 5951.2 ,f_2 400.2 THA 173.51 ELI 1875.0 EL2 231.6 ALF 166.36

LAUNCH 04TE 4UG 15 1970 FLIGHT Till[ 194.00 ARRIVAL CA TE FEB 25 I971

HELI(XENTRIC CCNZC 01STANCE 549.122

RL 151.51 LAL .00 LOL 321.76 VL 26.432 GAL 4.88 AZL 92.06 HCA 258.18 SNA 126.00 ECC .21892 JNC 2.0631 Vl 29.407

RP 108.19 LAP 2.02 LOP 219.94 VP 37.418 GAP 9.72 AZP 89.58 TAL 162.00 TAP 60.18 RCA 98.42 APO 153.59 V2 35.018

RC 140.364 GL -13,29 GP 17.73 ?AL 51.53 ZAP 185.97 ET$ 42.46 ZA[ 124.05 ETE 168,68 ZAC 118.00 ETC 258.1 7 CLP-163.52

PL4METOCENTRIC CONIC
C3 17.007 VHL 4.124 0LA -36.72 RAL 271,82 RA0 6567.7 VEL 11.764 PTH _.08 VHP 6.657 0PA -1.18 RAP 239.37 ECC 1.2799

LI_..H AZMTH LN_H TINE L-I TINE INJ LAT INJ LON_ INJ RT A_ INJ A2'NTH INJ TII4_ PO CST TIM INJ 2 LAT INJ Z LONG

65.57 11 0 36 1405.53 26.24 6.00 140.46 116.67 11 24 2 805.5 29.59 358.20

114.43 16 49 51 5591.31 26.25 260.97 140.47 116.66 18 23 2 4991.3 29.60 253.16

65.57 11 0 36 1405.53 26.24 6.00 140.46 116.67 11 24 2 803.5 29.59 358.20

114.43 16 49 51 5591.31 26.25 260.97 140.47 116.66 18 23 2 4991.3 29.60 253.16
65.57 11 O 36 1405.53 26.24 6,00 140.46 116.67 11 24 2 805.5 29.59 358.20

114.43 16 49 51 5591.31 26.25 260.97 140.47 116.66 18 23 2 4991.3 29.60 253.16

OIFFE_NTIAL CORRECTIONS NID-C,_UR$1[ E_ECUTION ACCUR/_CY ORBIT 0ETERNINATION ACCURACY

TOtr -,6848 TRA 2,7838 TC3-4,1125 BAU ,9_o0 S_T 5974,5 SGR 751.1 SG3 311.9 ST 1735.3 SR 477,3 $S 582,9

ROE ,3193 RRA -,3383 RC3 ,1858 FAU ,03_ RRT -,8dO4 _ -,8287 RTF ,9734 CRT -,8177 CRS ,3411 CST -.9261

FOE -,1408 FR4 1,9105 FC3-1,7246 BSP 19248 SG_ 6021,5 /_3 ,0127 R13 -,9735 LSA 1858,7 MSA 351,5 SSA 15.9

_3E .7fl56 _q4 2.8043 BC3 4.1167 FSP -I085 5G1 6007.9 SG2 404.8 THA 173.94 ELI 1779.6 EL2 267.9 ALF 167.03

LAUNCH OATE AUG 15 1970 FLIGHT TIN[ 19_,00 ARRIVAL 0ATE FEB 27 1971

H_LIO_ENTRZC CONIC

RL 151.51 LAL .00

RP 108.23 LAP 1.86

RE 142.532 GL -11.69
PLANEY_CENTRIC CONIC

C3 18.203 VHL 4.267

LN(.PI A2'NTH LI_H TIME

68.35 11 23 $2

111.63 16 42 33

68.33 11 23 52

111.63 16 42 33

68.35 11 23 52

111.65 16 42 33

0IFFERI[NTIAL CORR1ECT|ON_

TOE -.3348 TRA 3.0359 TC3-3.8809 BAU .9453
ROE .3193 I_A -.3463 RC3 .1591FAU .03104

FOE -.0551 FRA 1.9431 FC3-1.4760 BSP 19d44

BOE ,6402 _RA 3,05_6 BC3 3,8842 FSP -I034

01ST/kNCE 554._7
LOL. 321.76 YL 26.400 GAL 6.32 AZL 91.89P_ 261.38 S_4A 125.81 ECC .22358 INC 1.8850 VI 29.407

LOP 223.14 VP 37.384 GAP 10.13 AZP 89.72 TAL 160.81 TAP 62.19 RCA 97.68 APO 153.94 v2 35.014

GP 16.92 ZAL 49.61 TAP |57,38 ETS 43._O ZAE 123.82 ETE 169.30 ?AC 117.46 ETC 258.60 CLP-164.76

OLA -35.09 RAL 273.82 RAO 6567.7 V_L 11.813 PTH 2.09 _HP 6.882 DPA -2.46 RAP 240.96 ECC 1.2996
L-I TJNE _NJ LAT |NJ L()_ |NJ RT AS_ |NJ A2'NTH ZNJ TZNE PO C$T T|N INJ 2 LAT INJ Z LONG

1375.74 24.6<3 2,78 142.95 113.77 11 46 48 775.7 27.94 355.04

5652.68 24.?0 265.03 142.95 115.76 18 16 46 5052.7 27.95 257.29

1375.74 24._ 2.78 142.95 115.77 11 _6 48 77fl.7 27.94 355.04
5652.68 24.?0 163.03 142.95 115.76 18 16 46 5052.7 27.95 257.29

1375.74 24,69 2.78 142,93 113.77 11 46 48 775.7 27.94 355.04

5652.68 _4.?O 265.03 142.95 113.76 18 16 46 5052.7 27.95 257.29
MIO-CCURS£ E_CUTION ACCURACY ORBIT OETERNINATION ACCURACY

.SGT _29.0 SGR 724.8 SG3 296.3 ST 1673.1 5R 461.5 SS 571.0

RRT -,8241R_" -,810_ RTF ,9729 CRT -.7444 CR$ .4401 CST -.9267

• _B (d3]Z.4 R_3 .0094 R13 -.9730 L$A 1788.1NSA 375.1 SSA 15.6

•_1 6058.6 S_2 408.6 THA 174.32 £L! 1709.2 EL2 _O1.6 ALF 168.02
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970,

LAUNCH OATE AUG 15 1970 FLIGHT TINE 198.00 ARRIVAL OATE NAR I 1971

HELIOCENTRIC CCe4IC

RL 151 .51 LAL .00 LOL 321.76 VL

RP 108.27 LAP 1.70 LOP 226.34 VP

RC 144.730 GL -10,19 GP 16.18 ?AL

PLAN[TOCENTRIC CONIC

C3 19.589 VHL 4.426

LNCH 41NTH LNCH TIME

71.24 11 48 3_

108.76 16 31 53

71.24 11 48

108.76 16 32 93

II0.00 15 50 2

llO.O0 17 30 40

DIFFERENTIAL CCRRIECT|ON5

TOE -.4241 TRA 3,3004 TC3-3,6370 BAU .9531

ROE .3214 R_A -.3554 RC3 .1364 FAU .02833

FDE .OL:_03 FRA 1.9740 FC3-I.Z_L_ B,_° 19_27

80E .5321 8RA 3.3195 BC3 3.6395 FSP -965

DISTANCE 560.527

26.369 GAL 5.79 4ZL 91.71 He4 264.58 SHA I25.61 ECC .22859 INC 1.7100 vJ 29.4D7

37.350 GAP 10.60 AZP 89,84 TAL 159.61 TAP 64.19 RCA 96.90 APO 154.33 v2 35.001
47.76 ZAP 158.71ETS 44.70 ZAE 123.59 ETE 169.84 ZAC 116,99 ETC 259.03 CLP-165.97

OLA -33.54 RAL 275.7g RA0 6567.8 VEL 11.873 PTH 2.11VHP 7.121 0P4 -3.66 RAP 242.62 ECC 1.3224

L-I TINE INJ LAT JNJ LONG INJ RT AS4C ]NJ A2'14TH INJ TJNE PO CST TIM INJ 2 LAT INJ 2 LONG

1340,65 23,17 359,25 145,48 114,95 12 I0 58 740.6 26.33 351.57

5722.28 23.18 269.r_8 145.48 114.94 19 8 16 5122.3 26.35 262.01

1340.65 23.17 359.Z5 145.46 114.95 12 10 58 740.6 26.33 351.57

5722.28 23.18 269.68 14fl.48 114.94 18 8 16 5122.3 26.35 262.01

5853.53 18.77 277.47 143.07 119.11 17 27 35 5253.5 22.51 270.33

5545.43 27.73 Z58.07 147.61 110.84 19 3 5 4945.4 30.31 249.82

N|0-(OUR$1[ [XECUT|CN ACCURACY CR81T DETERMINATION ACCURACY

SGT _077.B SGR 701.7 .%3 281.7 ST 1635.7 5R 447.8 55 566.4

RRT -.$061 _ -.7935 RTF .9725 CRT -.6600 CRS .3431 CST -.9317

,Sr_6118,Z_23 .0067 RI3 -.9725 LSA 1743.9 NSA 394.0 SSA 15.4

SG| 6|04.3 SG2 411.5 THA 174.65 ELI 1663.3 EL2 330.8 ALF 169.33

LAUNO._ O4TE AUG 15 19713 FLIGHT TIME L=_O.O0 ARRIVAL 0ATE MAR 3 1971

HELIOCENTRIC CCI_ZC 0ISTANCE _.159

|51.51 LAL .00 LOL 32J.76 VL 26.338 GAL 6._ AZL 91.54 _ 267.77 SNA 125.41 ECC .23399 INC 1.5370 Vl 29.407

RP IO8.31 LAP 1.54 LCP 229.54 VP 37.315 GAP 11.07 ATP 69.94 TAL 158,40 TAP 66.18 RCA 96.07 AF_ 154.76 V2 34.988

RE 146.899 GL -8.78 GP 15.51 ?AL 45.99 ZAP 159.99 ETS 46.09 Z_E 123.37 ETE 170.32 ZAC 116.57 ETC 259.48 CLP-167.14

PLANETOCENTR|C CCI_IJC

C3 21.180 VHL 4.602 0LA -32.05 RAL 277._O RAO 6567.9 VEL 1|.940 PTH 2.12 VHP 7.374 OPA -4.79 RAP 244.35 ECC 1.3486
LNCH A2'NTH LNCH TINE L-I TJNE INJ L.AT INJ LO_ INJ RT AS( |NJ A214TH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

74.32 12 15 40 1297.68 21.69 35_.11 148.04 1J4.19 12 37 17 697.7 24.77 347.60

105.68 16 _ 7 580"Z.55 21.71 275.1_ 148.05 114.18 17 56 50 5202.6 24.78 267.50

74.32 12 15 40 1297.68 21.69 355.21 148.04 114.19 12 37 17 697.7 24.77 347.60

105.68 16 2(] 7 58OZ,55 21.71 275.12 148.05 114.18 17 56 50 5202.6 24.78 267.50

110.(30 15 16 34 711,63 13173 307.89 143.6_. 121.61 15 28 25 111.6 17.82 301.16

110.00 18 18 23 5436._ 30.14 250.51 151,56 106.95 19 49 0 4836.6 32.16 241.88

DIFFERI[NTIAL CORRIECTIONS NJ0-COJR._[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TDE -.2923 TRA 3.5777 TC3-3.3849 BAU .9590 SGT 6120._ SGR 680.8 SG3 267.8 ST 1620.7 5R 435.8 SS 566.8

RDE ,32fl2 RRA -,3653 RC3 .1170 FAU ,02574 RRT -,79"26 RRF -,7769 RTF ,9721 CRT -,5684 CRS .2539 CST -.9397

FO_ .0868 FRA 2.0010 FC3-1.05_ _ 19_ _ 6158.0 _3 ._46 RJ3 -.9722 LSA 1723.9 MSA 407.2 SSA 15.1

_OE .4373 _RA 3.59_3 BC3 3._70 FSP -9_8 S_| 6144.1 _Z 415.5 THA |74.94 ELI 1640.5 EL2 334.2 ALF 170.68

LAUNCH 0ATE AUG 15 1970 FLIGHT TII_ 202.00 ARRIVAL OATE N4R 5 197_

HELIOCENTRIC CONIC DISTANCE 571.737

RL 151 .51 L4L .O0 LOt. 321.76 VL 26._K]6 GAL 6.80 AZL 91._6 HCA 270.97 S,qA 125.22 ECC .23981 INC 1.3649 VI 29,407

RP 108.35 L4P 1.36 LOP 232.73 VP 37.28! GAP 11.55 AZP 90.02 TAL 157.20 TAP 68.16 RCA 95.19 APO 155.25 v2 34.975
RE 149.057 GL -7.45 GP 14.90 ZAL 44.30 ZAP 161.13 ETS 47.70 ZAE 123.15 ETE 170.75 ZAC 116.20 ETC 239.94 CLP-168.29

PLANE T(XENTRIC CONIC

C3 23.004 VHL 4.796 DLA -30.64 RAL 279,19 RAO 6567.9 VEL 12.016 PTH 2.14 VHP 7.643 0PA -5,84 RAP 246,14 ECC 1.3786

LNO4 AZNTH LNCH TIME L-| TINE INJ LAT INJ LONG |NJ RT ASC INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.77 12 46 35 1241,58 20.26 350.30 150.64 113.50 13 7 16 641.6 23.26 342.73

102.23 16 2 40 610.59 Z0._7 )03.79 130.65 113.49 16 12 50 10.6 23.27 296.22

77.77 12 46 35 1241.58 L_0.26 3_0,_0 1_0.64 113,50 13 7 16 641.6 23.26 342.73

102.23 16 2 40 610.59 _0.27 303.79 130_5 113.49 16 12 50 10.6 23.27 296.22

110.130 14 57 25 815.57 9.95 313.57 144.94 122.87 15 11 1 215.6 J4.22 307.07

110.00 18 51 O 5372.64 31.32 Z4_,gO 154.86 104.46 L_O L_] 32 4772,6 32.98 237.07

DIFFERENTIAL CORRECTIONS MIOoCOURSI[ EXECUTIO_I ACCURACY ORBIT DETERNIN_TION ACCURACY

TOE -.1595 TRA 3.8685 TC}-3.1306 BAU .9633 S_T 61_6.8 S_R 661.6 S_3 254.1 ST 1625.2 SR 424.9 SS 570.4

ROE .3306 RRA -.3760 RE3 .1004 FAU .023_8 RRT -.7778 I_F -.761_ RTF .9719 CRT -.4749 CRS .1748 CST -.9491

FOE .1450 FRA 2.0307 FC3 -.8763 6_ko 199_ S_ 6192.3 I_ .00_'9 RI3 -.9719 LSA 1724.9 NSA 414.5 SS4 14.8

80E .3671 8RA 3.8868 BC3 3.1322 FSP -894 S_1 6178,4 _ 414.4 THA 175.20 ELl 1638.3 EL2 370.9 ALF !72,54

LAUNCH DATE AUG 19 t970 FLIGHT TINE 204.00 ARRIVAL DATE MAR 7 1971

HELIOCENTRIC CONIC DISTANCE 577.ZS3

RL 151.51 LAL .OO LOt. 321.76 VL _6.175 GAL 7.36 A2'L 91.19PIC_ 274.16 SqA 125.02 ECC .24610 ZNC 1.1925 V! 29.407

RP 108.39 LAP 1.19 LOP 233.92 VP 37.246 GAP 12.06 AZP g0.09 TAL 155.99 TAP 70.15 RCA 94.26 APO 155.79 V2 34.962

RC 151.203 GL -6.Z'Z GP 14.33 ZAL 4_.69 ZAP 162._4 ETS 49.54 ZAl[ IL_Z.94 ETE 171.13 ZAC 115.88 ETC 260.40 CLP-169,42
PLANETOCENTRZC CONIC

C3 2_,089 _ 5,009 0LA -_:J.31RAL 280,78 RAO 656/_,0 VEL 12.102 PTH _.17 VHP 7.929 OPA -6,82 RAP 247,98 ECC 1.4129
LNCH A2'NTH LNCH T|NE L-! TINE INJ LAT |NJ _ INJ RT AS(: IN_ AZNTH _NJ T|ME PO CST TIN INJ 2 LAT INJ 2 LONG

82.12 13 25 58 ij37.40 18.86 _43.41 |_3.27 ||_.8_ 13 45 16 557.4 21.80 335.88

97.88 15 33 58 737.30 18._ 311.511 153.18 112,84 15 48 15 137.3 21.81 305.06

100.00 15 Z 37 844._ 14,66 318.48 151.26 116.33 15 16 42 244.2 J9.08 311.35

100.00 16 42 O 9813.76 23.19 276.60 155.07 1_9.41 18 18 54 5213.8 25.62 268.63

110.00 14 43 53 g03._ 6.68 318._3 146,59 123.60 14 58 36 303,2 11.05 311.89

110.00 19 17 14 5327,§Z 32.04 Z4Z,_ l_7.93 10_.62 20 46 1 4727.5 33.44 233.63

DIFFERENTIAL CORRIECTION$ NIO-(._URS_ E_CUTION ACCURACY ORBIT DETERNINATION ACCU_AC_

TOE -.0256 TRA 4,173_ TC3-2,878_ BAU ,9638 $GT 6187,3 S_R 643,6 _3 _4_,2 ST 1644,8 SR 414,7 55 575.8

ROE .3372 RRA -,387_ RC3 ,0862 FAU ,0_7 RRT -,7_37 RRF -,7463 RTF ,9718 CRT -,3838 CR$ 11057 CST -.9584

FOE .1963 FRA 2.0574 FC3 -.7_3fl 6SP 20150 _ _20.6 /;_3 .0015 R13 -.9719 LSA 1742.3 MSA 416.0 SSA 14.4

BD£ .3381 BRA 4.1911 Be3 2.8793 FSP -853 ,_GI 6206.$ SG_ 414.2 THA 175.44 ELJ 1652.9 EL2 381.1 ALF 174.16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES C VOL 5. 1970)

LAUNO-I CATE AUG 15 1970 FLIGHT TZN[ 206.00 ARRIVAL DATE MAR 9 1971

I'q_L IO(:EN TR I C CONZC

RL 151 .51 LAL ,00 LOq. 3_L. 76 VL

RP 108.43 LAP 1.01 LCP 239.11 VP

RC 153.343 GL °5.06 GP 13,84 ZAL

PLANE TO([NTRI C CC_4[ C

C3 27.473 VHL _.241

LNCPI ATMTH LN(.H T|14[

90.00 14 2 IZ

90.00 15 11 43

100.00 14 30 P

lO0.O0 17 26 28

110.00 14 33 33

llO.O0 19 39 32

0 IIrFERI[NT IAL CCIRI_C T IONS

TOE .I096 TRA 4.4932 TC3-2.6302 6AU ._

ROE .3448 RRA -.3990 RC] .0740 FAU .01878

FDE .2412 FR4 2.0837 FC3 -.5919 6SP 20_43

80E .3618 BRA 4.5109 BC] 2.6112 FSP -816

DI STANCE 582.705

26.243 GAL 7.95 AZL 91.02 H(A 277.34 SMA

37.212 GAP 12.59 A21 = _0.|3 TAL 154.79 TAP

41.15 ZAP 163.28 IrTS 51.66 2A[ J22.72 ETE

124.83 ECC .25290 INC 1.0189 Vl 29.407

72.J3 RCA 93.26 APO 156.40 vz 34.949

171.47 ZAC 115.58 ETC 260.88 CLP-JT0.53

CLA -28.04 RAL 282.29 RAO 6568.1 VEL J2.200 PTH 2.19 VHP 8.234 0PA -7.73 RAP 249.87 ECC 1.4521

L-I TiN[ INJ LAT INJ LOMG INJ RT ASC INJ AZNTH INJ TIN[ PO (ST T|M ZNJ 2 LAT INJ 2 LONG

1082.70 14.62 335.99 154.63 114.53 14 20 15 482.7 17.81 328.76

856.96 20.47 522.02 157.14 110.00 15 26 0 257.0 23.01 314.27

992.55 10.02 527.02 152.29 118.31 14 46 41 392.3 13.72 320.20

5710.58 25.35 269.70 156_,_ 106.39 19 I 39 5110.6 27.35 261.47

981.60 5.71 5L_Z,30 14b.4§ 124,0l 14 49 55 381.6 8.15 316.10

5294.09 32.51 240.09 |60.89 101.21 21 7 46 4694.1 35.71 231.06

NID-C._E F.YE.CUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 6211.7 _ 6215.3 _3 230.5 ST 1675.8 SR 403.0 SS 582.0

RRT -,7502 I_F -.7327 RTF .97213 CRT -.2984 CRS .0465 CST -.9669

sr_ 6_.43.1 RL_J .0004 R15 -.9720 LSA 1772.0 MSA 413.3 SSA 14.1

SGJ 6Z29,5 S_2 412.9 THA 175.66 ELI 1680.4 EL2 385.5 ALF 175.65

LAUNCH DATE AUG 15 1970 IrLIGNT TINE 208.00 ARRIVAL DATE MAR 11 1971

H[L IO(ENTRI C C(_11C

RL 151 .31 LAL .00 L(_ 321.76 VL
RP 108.47 LAP .85 LOP 242.29 VP

RC 155.470 GL -3.98 GP 15.38 ZAL

PLANE TCX:ENTRI ( CONIC
C3 30.197 _ 5.495

LNO4 A2'MTH LNCH TZN[

gO.O0 13 22 30

gO.O0 16 2 42
JO0.O0 14 11 0

100.00 17 56 54

110.(30 14 25 20

110.OO 19 59 3

D IIrFERENTIAL CClqll_ C TIONS

TOE .24?0 TRA 4.e_xje TC5-2.3884 8_ .9645

ROE .3532 RRA -.4112 RE5 .0632 FAU .016/_)

FOE .2813 FRA 2.1105 FC3 -.4788 8SP 20543

_r .4310 8RA 4.8473 6C3 2.3892 FSP --781

0ISTANCE 588.079

26.212 GAL 8.58 AZL g0.84 PICA 280.55 SNA 124.64 ECC .26027 XNC .8430 VI 29.407
37.178 GAP 13.15 AZP gD.15 TAL 155.59 TAP 74.12 RCA 92.20 APO 157.07 v2 34.937

39.70 ZAP 164.25 [TS 5&.08 ZAE IL=PZ.SI ET£ 171.78 2AC 115.32 ETC 261.56 CLP-171.63

OLA -21_.84 RAL 2B3.70 RA0 65_.2 _L 12.311 PTH Z.22 VHP 8.560 DPA -8.58 RAP 251 .79 ECC 1.4970
L-I TIN[ INJ I.AT INJ _ |NJ RT AS(: INJ AZMTH INJ TIN[ PO CST TIM |NJ 2 LAT INJ 2 LONG

1255.50 9.51 346.11 155.51 11(5.80 13 43 25 655.5 15.03 339.20
751.41 23.17 313.80 161.18 IO6.75 16 14 54 131.4 25.25 305.75

1096.85 6.58 333.00 153.91 119.24 14 29 19 498.8 10.37 326.33
5651,34 26.45 265.63 162.19 IO4.51 19 31 5 5051.3 28.16 257.25

1055.84 .95 3_.15 150.47 124.17 14 42 54 455.8 5.43 3J9.93

5269.10 32.82 238.21 163.79 100.14 21 26 52 4669.1 33.87 229.13

NI0-(.(_JR$E F_ECUTICN ACCURACY ORBIT 0ETERNINATION ACcuRAcY

SGT 6229.8 _ 609.4 5G5 219.3 ST 1714.5 SR 395.5 SS 588.7

RRT -.7374 RRF -.7198 RW .9722 CRT -.2203 CRS -.0043 CST -.9742

SG6 6259.6 R_5 -.0004 R15 -.9722 LSA 1810.1 MSA 407.1 5SA 13.8
_1 6246.1 _2 410.5 THL_ 175.86 ELI 1716.8 EL2 385.3 ALF 176.94

LAUNCH OATE AUG 15 1970 FLIGHT TIN[ 210.00 ARRIVAL DATE MAR 13 1971

HELIOCENTRIC CONIC 0ISTANCE 595.366

RL 151.51 LAL .00 LOL 321.76 VL 26.181 GAL 9.26 AZL 90.66 HCA 283.71 SNA

RP 108.51 LAP .64 LOP 245.48 VP 37.145 GAP 13.75 AZP 90.16 TAL 152.41 TAP

RE 157.587 GL -2.97 GP 12.96 7AL 58.55 7AP 165.16 ETS 56.84 ZAE 122.29 ETE

PLAN[TO(ENTRIC CONIC

C3 33.313 VHL 5.772 0LA -25.7! RAL 285.05 RA0 6568.5 VI[L 12.457 PTH 2.25 VHP

LNCH ATNTH LN_H TII,_ L-I TIN[ INJ LAT

90.00 13 I 32 1368.49 5.98

90.00 16 34 17 667.82 24.35

I[30.00 13 57 11 1168.82 3.51

I00.00 18 21 20 5610.76 27.09

llO.O0 14 16 36 1121.65 -1.64

II0.O0 20 16 24 5250.71 55.05

01FFERENTIAL CORRECTIONS

TOE .3869 TRA 5.1848 TC5-2.|547 8AU .9_t¢J

RO£ .3623 RRA -.4236 RE5 .0538 FAU .01472

FOE .3170 FRA 2.1378 FC3 -._826 8SP 20748

80E .5301 _RA 5.L_020 _C3 2.1554 FSP -749

124.44 ECC .26826 INC .6634 Vl 29.407

76.12 RCA 91.06 APO 157.83 v2 34.925

172.05 ZAC 115.07 ETC 261.86 CLP-172.71

B.909 0PA -9,36 RAP 233.75 ECC 1.5482

INJ _ INJ RT AS_ INJ A214TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

352.55 157.16 117.75 13 24 21 768.5 9.64 345.77

_09.52 164.55 104,91 16 45 Z5 67.8 26.17 301.32

557._ 1§5.80 119.70 14 17 0 588.8 7.44 331.39

262.79 165.51 103.15 19 54 50 5010.8 28.63 254.33

329.69 152.60 124.15 14 37 17 521.6 2.85 323.48

236.81 166.67 99.34 21 45 55 4650.7 53.97 227.70

NIO-(,_URS_ EXECUTION ACCURACY CR_IT 0ETERMIN_TION ACCURACY

5GT 6242.4 _ 592.5 SG3 ,308.8 ST 1757.9 SR 386.0 SS 595.5

RRT -.7252 RRF -,?077 RIT .9726 CRT -.1502 CR5 -.0477 CST -.9801

SG_ 6270.4 1_3 -.0010 R15 -.9726 LSA 1853.3 NSA 398.5 SSA 13.4
S_I _57.2 _ 407.0 THA 176.05 ELI 1758.9 EL2 381 .4 ALF 178.02

LAUNOI DATE AUG 15 1970 FLIGHT TINE 21_.00 ARRIVAL DATE MAR 15 1971

Ht[LIOCENTRIC CONIC

RL 151.51 LAL .00

RP 108.54 LAP .46

RC 159.692 GL -2.03

PLANETOCENTRIC CONIC

C3 36.882 VHL 6.073

LNCH A2'NTH LNCH TIME

gO.OO 12 46 43

90.00 16 59 5

1OO.O_ 15 46 _6

100.00 18 42 3

110.00 14 12 58

110.00 _ 31 59

DIFFERENTIAL COR_CTIONS

TOE .5309 TRA 5.5_04 TC3-1.9296 8AU .9517

ROE .37E0 RR_ -.4362 RC3 .0452 FAU .01282

FDE .3496 FRA 2.1670 rC3 -.3009 BSP 20945

80E .6482 _RA 5.5775 BC3 1.9502 FSP -718

0JSTkq<l[ 598.553

LCL 321.76 VL _6.1_3 6AL 9.9_ AZL 90.48 _ 2_6.89 SMA 124.26 gcc .27696 INC .4791 Vl 29.407

LCP 248.66 VP 37.112 GAP 14.38 AZP gO.J4 TN. 151.24 TAP 78.14 RCA 89.84 APO 158.67 V2 34.913

GP 12.58 ZAL 57,04 ZAP 166,00 [T$ 39.99 ZAE 122.06 ETE 17_.30 ZAC 114.84 ETC 262.36 CLP-173.79

DLA -24.64 RAL _6.28 RAO 65_.4 M[L 12.580 PTH 2.28 VHP 9.284 0PA -J0.08 RAP 255.74 ECC 1.6070

L-I TIN[ INJ LAT |NJ U3N_ _NJ RT ASC |NJ AZNTH |NJ T|ME PO C$T T_M INJ 2 LAT |NJ 2 LONG

1462.04 2.99 357.78 159.08 1!8.17 15 11 5 862.0 6.74 351.11

_5.68 25.06 3OG.63 167.70 103,63 17 9 50 25.7 26.69 298.34
1269.25 .79 _42.40 157.66 119.88 14 7 35 669.2 4.76 335.86

5581.74 27.52 L_d3.74 168.35 102.16 213 15 4 4981.7 28.92 252.22

1186.00 -4,09 353.05 154.82 123.97 14 32 44 586.0 .39 526.84
5257.75 35.17 233,83 169.54 98.77 21 59 17 4637.7 34.03 226.69

• NI0-COUR$_ EXECUTICN ACCURACY OA_ZT 0ETERNINATION ACCURAC_

_T 6249._ S6R 575.5 SG3 198.9 ST IBO5.9 SR 376.3 SS 602.5

RRT -.7135 RRF -.6964 RTF' .9732 CRT -.0877 ERS -.0852 CST -.9848

SG_ 6_75.9 R_3 -.0013 215 -.9752 LSA 1899.4 MSA 388.1 SSA 13.1

•%1 6263.0 _,2 402.3 THA 176.23 ELI 1804.2 EL2 374.8 ALF 178.90
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH CAT[ AUG ]5 1970 FLI_T T|N[ 714.00

HELICX:ENTRIE CONIC DISTM_E 603.625

eL 151.5] LAL .(30 LOL 571.76 VL 76.119 GAL 10.76 AZL 90.?9 H(A 290.07 5MA

RP 108.58 LAP .77 LOP 251.83 VP ]7.079 GAP 15.06 47P 90.10 TAL 150.10 TAP

RC |61.7H4 GL -1.16 GP I?.?? ?AL 35.83 ZAP 166.76 ETS 63.57 ZAE 1?1.8Z IT?

PLANET(XENTRIC CONIC

C3 40.980 VHL 6.402 DLA -?3.64 RAL 287.45 RAD 6568.6 VIEL 12.742 PTH ?.3? VHP 9.668 DPA

LNCH ATNTH LNCH TIME L-I TII4E INJ LAT INJ LONG INJ RT A_C INJ AZNTH INJ TIN?

90.00 17 35 15 1544.83 ._Z 2.41 161.18 118.32 13 I O

90.00 17 19 52 5BB4.15 25,52 282.50 170.75 102.71 IB 57 56
100.00 13 37 4? 1343.2? -1.72 346.45 160.04 119.85 14 0 5

100.00 19 0 6 5561.00 27.81 259.27 J?1.30 101.43 20 32 47

110.00 14 B 12 1747.61 -6.43 3_,L:_9 157.J? 123.65 14 ?B 59

110.(30 20 46 6 5?29.38 33,26 255.19 172,40 98.40 22 13 15

DIFFERENTIAL CORRECTXONS NJO-C_ EXECUTICN ACCURACY

TOE .6803 TRA 5.9598 TC3-1.7132 BAU .9388 5GT 6251.0 SGR 558.1 563 189.7
ROE ,38210 RRA -.4468 RC3 .0374 FAU .01095 RRT -.7022 mr -.6856 R1T .9739

FOE .3801 FRA ?.1g_8 FC3 -.2314 BSP Z1111 _ 6Z76.9 1_3 -.0015 R13 -.9739

90E .7802 8RA 5,9767 BC3 1.7136 FSP -687 S_I 6264.3 _ 3_N5.5 THA 176.40

ARRIVAL 0ATE MAR 17 1971

LAUNCH DATE AUG 15 1970 FLIGHT TIN? 216.00

H_LIC_ENTRIC CONIC

RL 151.51 LAL .(30

RP 108.61 LAP .08

RC 163.865 GL -.34

PLANETOCENTR|C CONIC

C3 45.697 _ 6,760
LNCH A1_ITH LNCH TIME

90.00 I? 25 57

90.00 17 37 52

100.00 13 30 25

100.00 19 16 5

110.00 14 4 5

110.00 20 58 55

DIFFERI[NTIAL CORRECT|ONS

TOE .8363 TRA 6.3860 TC3-1.3060 BAU ,_202

ROE .39?? RRA -.4612 RC3 ,0303 FAU .00911

FOE .4089 FRA 2.Z341 FC3 -.1726 BSP 21230

80E .9737 BRA 6.4027 BC3 1,5063 FSP --657

174.07 ECC .78645 INC .7885 Vl 29.407

RO.17 RCA 88.53 APO 159.61 V2 34.901

177.53 ZAC 114.63 ETC 767.87 CLP-174.87

-10.75 RAP ?57.75 ECC 1.6744

PO CST TIN INJ ? LAT ZNJ ? LONG

944.8 4.10 355.77

fl284.? ?7.02 774.15

743.2 ?.76 339.93

4961.0 79.10 750.70

647.6 -1.96 330.05

46?9.4 34.06 ??6.04

CR6IT 0ETERNINATION ACCURACY

ST 1851.1 5R 366.3 S5 610.0

CRT -.0370 CRS -.1160 C$T -.9885

LSA 1947.1NSA 376.4 SSA 17.7

ELI 1651.? EL? 366.1ALF 179.62

ARRIVAL 0ATE MAR 19 1971

OJSTM_E (08.564

LQ. 321.76 VL 26.088 GAL 11.59 AZI. 90.09 HCA 293.25 SIAA 123.88 ECC .29681 ;NC .0890 Vl ?9.407
LOP 755.01 VP 37.047 GAP 15.79 AZP 60.04 TAL 148.99 TAP 82.23 RCA 87.JI APO 160.65 V? 34.890

GP 11.90 ZAL 34,71 ZAP J_7.44 ETS 67.6J Z_ 121.fl7 ETE 172.74 ZAC 114.43 ETC ?63.38 CLP-175.96

DLA -22.69 RAL 188.54 RA0 6568.7 VI[L _2._25 PTH 2._6 VHP J0.125 DPA -11.36 RAP ?59.78 ECC 1.7521

L-J T|I_ |NJ I.AT |NJ _ |NJ RT ASC XNJ A214TH INJ TJt4[ PO C$T TIM ZNJ ? LAT INJ ? LONG

1620.52 -2.12 6.63 163._ 118.24 12 52 58 1020,5 1.67 360.00

5863.35 25.82 281.05 173.73 102.04 19 15 36 5263.3 27.?3 ?72.66

1412.44 -4.06 330.Z6 1_.31 119.64 13 53 57 812.4 -.09 343.73
5546,68 Z_.O0 258.25 174._ 100.93 ,20 48 32 4946.7 ?9.?2 ?49.65

1306.90 -8.65 339.44 159.49 123.20 14 25 52 706.9 -4.?? 333.16

5_4.96 33.30 234.85 175._ _._1 22 26 0 46?5.0 34.08 ??5.70
NXO-COUR_ E_.CUT|ON ACCURACY ORbiT DETERN_NAT_ON ACCURACY

_T 61_0.4 _R _40,1 _3 181.0 ST 1898.4 5R 355.9 SS 6_.!

RRT -.HIZ RRF -.67fl3 RW ,9748 CRT .0175 CR$ -.1469 CST -.9913
627_.7 R_3 -.0016 R13 -.9748 LSA 1995.0 NSA 363.8 SSA 12.4

S_| 6Z61.6 _2 389,6 THA 176.57 ELI 1898.4 EL? 355.9 ALF .?0

L4UNCH OAT[ AUG 15 1970 FLIGHT TIME 218.00 ARRIVAL OAT£ MAR Z! 1971

H£LJ(XENTRIC CONIC

RL 151.51 LAL .00

RP 108.65 LAP -.11

RC 165.93_ GL .47

PLAN[TOCENTRIC CONIC

(3 31.146 VHL 7.157

LNCH 4_MTH LNCH TINE

30.00 12 18 11

90.00 17 53 43

100.00 13 ?4 I?

100.00 19 30 ?3

II0.00 14 0 79

110.00 71 JO 35

DISTANCE 613.345

LOt. 321.76 VL ?6.058 GAL 12.49 _TL 89,88 H_A 296.4? SMA 123.70 ECC .30817 INC .1170 Vl 29.407

LOP 758.18 VP 37.016 GAP 16.57 _TP 89.95 TAL 147.91 TAP 84.33 RCk 85,58 APO 161.87 v_ 34.880

GP 11.60 7AL 33.66 ZAP 168.03 [TS 7_.16 ZAE 121.31ETE 177.93 7AC 114.74 ETC ?63.90 CLP-177.05

OLA -71.80 RAL 26g.35 RAO 6568.9 _EL 13.134 PTH 2.40 VHP 10.599 0PA -11.91

Lo| TXME INJ LAT ]NJ LONG ]NJ RT A_C ]NJ 4214TH ]NJ T|ME PO C$T TIN

1690.99 -4.38 10.57 16_.67 118.00 12 46 22 1091.0

5849._0 26.02 280J_ 176.65 101.58 19 31 12 5249.?

1477.89 -6,26 333,1MI 164,65 J19,29 13 48 50 877.9

35_7,52 28.11 257,59 177,11 100.60 21 2 40 4937.5

1364.17 -10.77 342.52 161.91 122.64 14 ?3 13 764.?
5224.01 33.31 234.76 JTB,Jl 98.17 22 37 39 4624.0

DIFFERENTIAL CORR_CTZON$

T0E I .0OO3 TRA 6.8415 TC3-1,3084 6AU .6946

ROE .4077 RRA -.4732 RC3 .0237 FAU .00717

FOE .4369 FRA 2.2736 FC3 -.J231 6SP 212_7
BOE 1.0784 BRA 6.8_ Be3 1.3086 FSP -627

RAP 261.81ECC 1.8417

INJ ? LAT INJ ? LONG

°.60 3.93

?7.36 27J.65

-?.30 347.3?

79.79 ?48.98

-6.39 336.17

34.08 ??5.62

ORBIT OETERNINATION ACCURACY

ST 1945.0 SR 345.1 SS 677.1

CRT .0619 CRS -.1779 CST -.9936

LSA 2042.6 NSA 350.6 SSA I?.0

ELI 1945.1EL_ 344.4 ALF .65

xZ0-_SE EXECUTION ACCURACY

SGT 6245.5 Sr,4t 521.S SG3 172.9
°.6802 IN" -.685Z RIT .9759

S_8 6267.2 R_J -.00|5 R13 -.9759

SGJ 6255.6 S_R 3_I.6 TH_ 176.74

LAUI_.H OATE AUG 15 1970 FLIGHT TIN? 120.00 ARRIVAL DATE MAR 23 1971

HELIC(ENTRIC CONIC

RL 131.51LAL .00

RP 108.68 LAP -.29

RC 167.985 GL 1.13

PLANETOC[NTR|C CCN|C

C3 57.463 VHt. 7.560

LNCH A_MTH LNCH T|ME
90.00 I? 11 32

90.00 18 7 48

100.00 13 18 49

I00.00 19 43 13

110.00 13 57 18

110.00 21 21 13

OISTANQ[617.942

LGL 32J.76 VL 16.0"28 GAL 13.47 A2't. 89.66 I_ 299.59 S_AA 123.52 ECC .3L_}64

LOP 261.36 VP 36.9_5 GAP 17.41 AZlP 89.8_ TAL 146.88 TAP 86.47 RCA 83.92
GP 11.33 ZAL 32.70 ZAP 168.52 ETS 77.23 Z_E 121.02 ETE 173.12 7AC 114.05

OLA -_0.97 R_. L_JO,46 RA0 69_.0 V[L !3.372 PTH 2_44 VHP 11.116 0PA -12.A0
L-! TIN? INJ I_T JNJ _ ;NJ RT A_ INJ AZNTH |NJ T|NE PO CST TIM

1757.34 -6.49 14.31 IM.02 I17._. 12 40 49 1157.3

5840._8 2G.14 279.44 179,53 101.29 19 45 9 5240.4

1540.22 -8.32 3fl7._ 167.03 118.82 13 44 29 940.2

5532.73 _.|7 257.25 179,96 100,43 21 15 25 4932.7
1419.61 -12.79 34_.flfl 164.37 121.97 14 20 57 819.6

5726.11 33.29 234,94 180.94 9_.16 22 48 19 4676.1
DIFFERENTIAL CORRECTIONS

TOE 1.1749 TRA 7.3338 TC3-1.1201 6A4J .6606

ROE .4134 RRA -.4844 RC3 .0176 FAU ._0540

FOE .4651 FRA ?.3183 FC3 -.08J3 BSP 21248
BOE 1.7455 _RA _;_498 Be3 1.1202 FSP -595

IN(: .3367 Vl ?9.407

APO 163.13 V2 34.869

ETC ?64.4? CLP-178,15

RAP ?63.84 ECC 1.9457

INJ ? LAT INJ ? LONG
-?.74 7.63

?7.44 771 .01
-4,41 350.75

?9.32 746.63

-8.47 339.11

34.07 72fl.7_

CR_IT OET_RNINATION ACCURACY

ST 1990.7 SR 333.9 SS 637.4

CRT .1022 CRS °.1968 CST -.9952

LSA 2089.8 NSA 336.8 SSA 11.6

ELI 1991.0 EL? 337.1ALF 1.01

NIO-COt_ [Y_O.JTION ACCURACY

SGT 6138.0 _R 50'_.1 SC,3 165.3
RRT-.6691 mF -.6fl51 RIT .9771

625_.2 i_ -._014 R13 -.9771

SGI 6247.1 S_2 372.6 THA 176.91
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970_

LAUNCH 0ATE AUG 16 1970 FLIGHT TINE 70.00 ARRIVAL CATE C_T 25 1970

HELIDCENTRIC CONIC

RL 151.48 LAL .00

RP lOS.AS LAP -_.7H

RC 46,171GL -7.86

PLANE TCX_ENTRIC CONIC

C3 76.504 VHL 8.747

LNO4 AZMTH LNCH TII4_

87.5Z 10 56 49

97.48 1] 0 23

IO(3.OO JZ Z6 16

1190.00 14 1]

I10.00 1Z 10 11

110.00 16 46 IZ

01STANCE 152.507

LOL ]72.77 VL 21.121 GAL 4.89 A?L 93.26 PICA 58,69 $14A 101.61 ECC .49641 INC 3.2580 Vl 29.412

LOP 21.37 VP )3.783 GAP -29.55 AZP 91.69 ILL 175.00 TAP 2]].69 RCA 51.17 JPO 152.05 VZ 34.942

GP -6.13 7AL 75.95 ZAP 19.78 ET5 159_88 7AE 164.95 ETE 170.06 ZAC 91.88 ETC 257.15 CLP 18.84

CLA -29.21RAL Z43.57 RAO 6569.5 VEL 14.066 PTH 2.56 YHP 17.460 0PA -18.70 RAP 216.14 ECC Z.2591

L-| TINE INJ L4T INJ LONG |NJ RT A_ INJ AZNTH INJ T|I,_ PO CST TIN INJ 2 LAT INJ Z L_G

1422.91 10.79 ]59.05 113.62 117.]1 11 ,_0 ]2 822.9 14.56 35Z.13

1023.49 10.81 ]29.75 13].6] 117.30 1] 17 26 42].5 14.]8 322.84

1152.97 5._8 ]]4.89 130.68 119.45 12 45 9 53].0 9.27 328.26

788.66 16.]1 315.18 1_6.44 115.40 14 26 46 188.7 19.60 307.95

118].61 -4.00 ]]2.9] 124.89 12].98 12 29 54 58].6 .49 326.72

5598.8] 26.]9 261,64 141.24 112.56 18 19 31 4998.8 29.21 253.59

OIFFERENTIAL CORRECTIONS
TOE .2012 TRA-I.04_O TC] -.0758 BAU `0786

ROE -.6785 RRA o.0310 RC3 .012] FAU `01610

FOE -.147] FRA .4868 FC3 -.1822 85P 2045

8DE .7077 8RA 1.0415 BC3 .0768 FSP -90

NIO-_E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

,SGT 804.8 S(_ 445.6 SG3 42.7 ST 269.3 SR 444.5 SS 220.8

R_T -.1205 _ .|249 RTF -.6445 CRT -.4756 CR5 -.6475 CST .9748

919.9 R23 -`01,iO RI3 .6461 LSA _02,0.HSA 258.1 SSA 14.1

._7e1 807.] _ 440.9 TH4 174.56 ELI 468.6 ELi? 224.7 ALF 111.16

LAUNCH DATE AUG 16 1970 FLIGHT TINE 72`00 ARRIVAL CATE OCT 27 1970

HEL ZOCENTRIC CONIC

RL 151 .48 LAL .00

RP 108.42 LAP -2.67

RE 44.918 GL -7.94

PLANE TOCENTRI C CONIC

C3 67.907 VHL 8.24.1 DLA -29.38 RAL 244.14 RAO 6569.3 VEL
LNCH AZHTH LNCH TINE L-I TZNE |NJ L_T

81.82 10 5] 33 1412.74 11.72

98.18 1] 8 13 977.66 II.74

1OO.00 12 ]5 46 1081.63 7.09
10(3.00 14 8 41 784.01 16.44

110.00 12 14 49 1147.6] -2.6]

110.00 16 46 7 5578.82 26.90

OIFFERENTIAL CCRI_C TIONS

TOE .1999 TRA-I.02B9 TC] -.0705 BAU `0648
ROE -.6465 RRA -.0£04 RC] .0108 FLU .01663

FOE -.1498 FRA .5027 FC3 -.21L:_ BSP L_O6

BDE .6767 BRA 1.0£91 BC3 .0713 FSP -101

0I STANCE 158.913

LCL 322.72 VL 21.617 6AL ..... A2't. 93.03 PRA 61.87 5_4A
LCP 24.]6 VP ]4,10B GAP -28.04 A2'P 91.4] TAL 174.77 TAP

GP -6.]8 7AL 75.43 ZAP 18.35 ETS 157.50 ?/LIE 166.98 ETE

103.29 ECC .47207 IN(; 3.0285 Vl 29.412

2_6.64 RCA 54.5] APO 152.05 V2 ]4.954

170.5] ZAC 91.90 ETC 257.]2 CLP 17.24

13.757 PTH 2.51 VHP 16.651 OPA -19.50 RAP 217.60 ECC 2.1176
INJ LO_ INJ RT A_ INJ A_ATH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

358.79 131.50 117.1] 11 17 5 812.7 15.27 ]51.83

3_.86 132.51 117.13 1] 24 ]0 ]77.7 15.28 319.90

332.1_ ILP9.99 119.11 12 5] 48 481.6 10.92 3_5.]5
]14.90 134.90 115.]2 14 21 45 184.0 19,72 307.64

]31.04 124,O2 124.09 12 ]] 56 547.6 1.86 324.84

260.31 139.81 111.9] 18 19 6 4978,8 29.6] 252.19

NID-O_UR_E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 840.7 SGR 450.Z $G] 46.8 ST 282.8 SR 4A9.6 SS 229.4

RRT -.1151 _ .1397 RTF -.665] CRT -.4819 CRS -.64A7 CST .9771

95].7 R_] -.0150 RI3 .6670 LSA 51].1NSA 266.9 $5A 14.3

$G1 84].8 SG_ 444.4 THA 174.26 ELI 477.0 EL2 235.5 ALF 112.55

LAUNCH C_TE AUG 16 1970 FLIGHT TINE 74.00 ARRIVAL C_TE OCT 29 1970

HELIOCENTRIC CONIC

RL 151.48 LAL .DO

RP 108.38 LAP °2.55

RE 43.790 GL -7.99

PLANE TOCENTRIC CONIC

C3 60._O9 VHL 7.766 CLA -29.51RAL 244.61RAO 6569.1VEL

LNCH AZNTH LN_H TIN[ L-I "TIN[ IN] LAT

BI.34 10 51 _ 1_96.]] 12.65

98,66 13 13 53 956.96 12.67

1190.O0 1£ 43 A8 1033.25 8.69

1190.00 14 A 24 775.26 16.70

I10.00 12 18 £7 111].10 -1.]1

llO.O0 16 46 14 5556.22 27.47

OIFFERENTIAL CORRECTIONS

TOE .1984 TRA-I.0154 rc] -.06]0 BAU .0512

ROE -.6154 RRA -.0104 RC3 .008] FLU .01720

FOE -.1522 FRA .5190 FC] -.2469 8SP 2]54

BOE .6466 8RA 1.0155 BC] .O635 FSP -113

CISTANCE 165.]74

LOL 322.72 VL 22.078 GAL 4.]8 AZL 92.81 1.424 65.06 5#44

LOP £7.76 VP 34.415 GAP -26.61AZP 91.19 TAL 174.58 TAP

GP -6.66 74L 75.01 ZAP 16.97 ETS 154.66 7AE 169.18 ETE

104.93 ECC .A4889 INC 2.8121 Vl £9.412

2]9.64 RCA 57.83 AIR:) 15£.0] V2 34.967

171,]9 ZAE 91,90 ETC 257.50 CLP 15.64

LAUNCH DATE AUG 16 1970

1].478 PTH 2.46 VHP 15.875 DPA -_0.33 R_P 219.07 ECC 1.9925

IN] LONG _NJ RT A.T_ IN] A214TH |NJ T|NE PO EST TIN IN] 2 LAT IN] £ LONG

]58.06 131.22 116.88 11 14 55 796.3 16.16 351.05

]24.3] 111.23 116.87 1] 29 30 337.0 16.18 317.32

329.3] 129.10 118.71 1] 1 1 4]3.3 12.45 322.57

314.37 1]].26 115.16 14 17 19 175.3 19.95 307.09

]29.24 1_'_.9B 124.16 12 ]7 1 51].1 3.18 323.03

258.80 1_.2] 111.19 18 18 50 4956.2 30.09 250.59

NIO-COJ_SE E,_CUTION ACCURAC_ ORBIT 0ETERNINATIGN ACCURAC_

_GT 878.7 _ 454._ SG] 51.4 ST _96.9 SR 454.0 SS 238.£
RRT -.1_07 _ .1560 RTF -.6849 CRT -.4881CR5 -.6420 CST .9793

S_ 989.1 _3 -`0169 RI3 .6867 LSA 524.4 NSA 275.3 $S_ 14.6

_G| _2.2 SG2 447.3 THA 174.00 EL1 485.] EL2 242.4 ALF 114.06

FLIGHT TINE 76`00 ARRIVAL pATE OCT 31 1970

HELIOCENTRIC CONIC DISTANCe. 171.886

RL 151.48 LAL .00 LOt. 32_.72 VL _'Z.50] GAL 4.11A?I. 92.61 _ 68.25 8MA 106.54 ECC .426_7 IN( 2.6065 Vl 29.412

RP 108.34 LAP -2.42 LOP 30.95 VP ]4.704 GAP -2_.2_ A21P 90.97 TAL 174.45 TAP 242.70 RCA 61.06 APE) 152.01 v2 34.980

RE 42.797 GL -8.02 GP -6.95 ZAL 74.68 ZAP 15.64 ETS |_1.27 ZAE 171.53 ETE 17].06 ZAC 91.87 ETC 257.69 CLP 14.05

PLANETOCENTRIC CONIC

C3 5].592 VHL 7.3£10LA -29.58 RAL 244.98 RAO 65_8.9 VEL I].227 PTH 2.42 VHP 15.111 0PA -21.17 RAP 220.54 ECC 1,8820

IN] L._ IN] RT AS_ IN] AZNTH IN] TINE PC) (ST TIH IN] 2 LAT IN] 2 LONG

]56._! IL_J._O 116.54 11 1] 50 774.3 17.03 349.8A

3L_'4.11 129.81 116.5] 1] ]2 ]2 301.0 17.04 ]15.08
]26._ 127.95 118.29 13 6 ] ]90.5 1].78 3L_0.09

313.45 131.58 114.87 14 14 16 160.0 20.35 ]O6.13

527.54 121.79 114.18 12 ]9 1 480.4 4.42 ]21.32

257`0_ 13_.50 110.]5 18 18 47 49]0.9 30.58 248.78

MID-COURSE E_ECUTION ACCURACY ORBIT 0ETERNIN_TION ACCURACY

_GT 917.8 SGR 457.9 SG] 56.] ST ]11.5 SR 457.8 55 £47.2

RRT -.1678 RRF .|744 RTF -.7016 CRT -.4960 CRS -.6402 CST .9815

S_ 1025.6 R23 -.019] RI] .7056 LSA 536.1HS_ 283.1 55A 14.8

._7,1 9L_Z.0 562 449.5 THA 173.71 ELI 495.7 EL2 250.9 ALF 115.75

LNCH AZHTH LN(H TIN[ L-X TXNE IN] IJT
81.05 10 50 _6 1174.33 13.57

98.95 13 17 31 901 `00 13.59

100.00 12 49 3£ 990.54 10.08

1170.00 14 1 J6 760.0_ 17.14

110.00 12 21 1 1080.45 -.06

110.00 16 46 36 5530.92 28.08

DIFFERENTIAL CORRECTIONS

TOE .1976 TRA-I.0016 TC] -.0522 B4U .0175

ROE -.5850 ERA -.0010 RC] .0048 EAU .01784

FOE -.1548 FRA .5356 FC] -.2882 BSP 2502

BDE .6173 BRA 1.0016 6C] .0524 F$P -126
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE AUG 16 1970 FLIGHT TIN[ 78.00 ARRIVAL DATE NOV 2 1970

HELIOCENTRIC CONIC

RL 151.48 LAL .00

RP IO8.29 LAP -2.28

RC 41 .950 GL -8.00

PLANE TOCENTRZ C CONIC

C3 47,6fl5 VHL 6.903

LNCH AZMTH LNCH TIN[

80.97 10 51 19

99.03 13 19 14

I00.00 12 51 fib
100.00 14 1 16

110.00 12 22 24

110.00 16 47 20

OISTANCE 178.444

LOL 322.72 VL 22.901 GAL 3,83 AZL 92.411K[A 71.44 SMA

LOP 34,15 VP 34,975 GAP -25,9§ ATP 90,77 TAL 174.36 TAP

GP -7.28 ZAL 14.45 ZAP 14.39 ET$ 147.17 ZA[ 174.01 [TE

108.10 ECC .40602 INC 2,4097 Vl 29.412

245.81 RCA 64.21 APO 151.98 v2 34.993

176.62 ZAC 91.80 ETC 257.89 CLP 12.45

0LA -29.61 RAL 245.25 RAO 6568.8 V[L 13,001 PTH 2.37 VHP 14.417 0PA -22.03
L-I TINE INJ LAT INJ LONG INJ RT 4_ |NJ AZI4TH INJ TIP_ PO (ST TIN

1347.21 14.46 355.35 126.23 116,12 11 13 46 747.2

869.65 14.48 320,27 126.24 116,11 13 33 44 269.6

956.87 11,16 325,01 126,50 117,91 13 7 55 356.9

735.23 17.84 311.95 129.69 114.39 14 13 51 135.2

1050,11 1.10 325.96 120,42 124,17 12 39 54 450.1
5502.79 28.73 255.15 134,64 109.37 18 19 3 4902,8

DIFFERENTIAL CGRR1ECTIONS

TOE .1916 TRA -.9933 TC3 -.0425 8AU .0271
ROE -.5553 RRA .0080 RC3 -,O[X30 FAU .01851

FOE -.1564 FRA .5537 FC3 -.3362 85P 2513

BOg .5875 BRA .9933 Be3 .0425 FSP -139

NI0-COUR$£ EXECUTION _CCURACY

5_T 963.3 _ 461.0 ,T_3 61.8
RRT -.1813 RRF .1938 RTF -.7176

1067.9 1_5 -.D275 R13 .7202

SG1 967.9 _ 451.2 THA 173.66

RAP 222,02 ECC 1,7843

INJ 2 LAT INJ 2 LONG

17.86 348.23

17.87 313.15

14.80 318.12

20.98 304.56

5.57 319.73

31.10 246.75

CRBIT 0ETERMINATION ACCURACY

ST 325.9 SR 460.9 58 255.9

CRT -.4923 CRS -.6359 CST .9818
LSA 546.1MSA 292,7 SSA 15.2

ELI 500,4 EL2 261 ,3 ALF 117.15

LAUNO4 OATE AUG 16 1970 FLIGHT TIME 80.00 ARRIVAL DATE NOV 4 1970

HELIOCENTRIC CONIC

RL 151,48 LAL .00

RP 10B.25 LAP -2.14

R( 41,257 GL -7,94

PLANETCX_ENTR|C CONIC

C3 42.404 VHL 6.512
LNO4 A2_4TH LNCH TINE

81.10 I0 32 58

96.90 13 18 50

100,00 12 50 25

tO0,130 14 4 4

110,OO 12 _ 30

110,00 16 48 29

OIST/_ICE 185.042

LOL 322.72 VL 23._ GAL 3.54 A2L 92.LP'Z PICA 74.64 SNA
LOP 37.35 VP 35.2_19 GAP -_.71A2'P g0,59 TAL 174.34 TAP

6P -7.65 ZAL 74.32 ZAP 13.24 21_ 142.21 Z_ 176.55 ETE

109.61ECC .38630 IN( 2.2199 Vl 29.412
248.97 RCA 67.27 AR3 151.95 V2 35.007

186.55 2AC 91.69 ETC 258.10 CLP 10.84

OLA -29.57 RAL 245.40 RAO 6566,6 VEL 12,797 PTH 2,33 VHP 13,731 0P4 -22.92

L-Z TZNE INJ LAT [NJ _ INJ RT k_ ;NJ A2_4TH INJ TIME PO (ST TIM

1314,57 15,32 353,36 126,52 115,61 11 14 53 714,6

843.61 15.33 318.77 IL_,52 lJ._f_ 13 32 53 243.6

934.52 11,86 323.73 124,74 117,64 13 6 O 334.5

698.90 18.85 309.72 1_.21 113.64 14 15 43 98.9
10"12.53 2.15 324.52 i18.89 124.12 12 39 33 422.5

5471.69 29.41 252.99 132.65 108.26 18 19 40 4871.7
OZFFERENTIAL CORRI[CTION$ NID-COURSE EXECUTION ACCURACY

TDE .1944 TRA -.9763 TC3 '-.0219 BAU .0150 SGT 1001.7 _ 463.9 SG3 67.9

ROE -.5268 RRA .0163 RC3 -.0068 FAU .019_0 RRT -._0491_F ,2171RTF -.7363
FOE -.1595 FRA .5709 FC3 -.3941 BSP 2724 _ 110_.9 R_3 -.0285 R13 .7389

BOg .5615 BRA ,9764 8C3 .0_9 FSP -1fl6 16! |008.4 SG2 451.5 TH4 173.22

RAP 223.49 ECC 1.6979
INJ 2 LAT INJ 2 LONG

18.64 346.17

18.65 311,58

15.47 316.79

21,88 302,24

6.61 318.27

31.62 244.48
ORBIT OETERNINATIC_ ACCURACY

ST 342.1SR 463.6 SS 265.2

CRT -.5091CR5 -.6361CST .9851
LSA 559.8 MSA 297.7 $5A 15.4

ELI 510.3 £L2 267.5 ALF 119.39

LAUNCH _AT[ AUG 16 1970 FLIGHT TIME 82.00 ARRIVAL DATE NOV 6 1970

HELIOCENTRIC CONIC OlSTANC[ 191.675

RL 151 .48 LAL .OO LOL 3_2.72 VL _3.607 G4L 5.26 AZL 92.04 H_A 77.84 SNA

RP 108.21 LAP -1.99 LOP 40,55 VP 35.468 GAP -21.53 AZP 90.43 TAL 174.57 T4P

RC 40.727 GL -7.83 GP -8,05 2AL 74.29 Z4P 12,22 ET5 136,21 ZAE 178.55 ETE
PLAN[TCX_[NTRIC CONIC

C3 37.763 VHL 6.145 0L4 -29.47 RAL 245.45 RA0 6568.5 _EL 12.615 PTH 2.29 VHP

LN(J-I A2MTH LNCH TINE L-I TIN[ INJ L_T INJ LONG INJ RT A,T_ INJ A2'NTH

81.49 10 56 9 1275.75 16.12 350.8_ 124.67 115.01

98.51 13 16 3 823.89 16.13 317.70 124.68 115.00

IOO,O0 12 45 6 923.OO 12,23 323.O6 122.69 117,49

100,00 14 9 47 651.87 20.10 306,79 126.51 1|2,_

II0.00 12 21 14 9<_.17 3.08 323.24 IIT.L_ 124,06

IIO_DO 16 50 8 _437,51 30,12 250.58 130.49 106.99

DIFFERENTIAL CORI_ECTIONS NIO-C_UR_ EXECU7ION ACCURACY

TOE .1962 TRA -._O1 TC3 .0035 8AU ._(_| ,_T 1044.4 _ 4_.6 _3 74._

ROE -.499_ RR4 .0242 RC3 -.01_ r_U .02019 RRT -.1_7_ .2429 21_ -.7532

FOE -.1622 FRA .5890 FC3 -.4629 B_P 2911 SG6 1143.9 _ -.0310 RI3 .7560

60£ .5364 9RA ,9_04 8C3 .0161 F_P -175 _6| 1051.1 _6_ 451,2 THA 172.81

111.07 ECC .36772 INC 2.0358 VJ 29.412

252.20 RC4 70.23 APO 151.91 V2 35.020

237.03 2AC 91.54 ETC 258.32 CLP 9.23

13.073 0PA -23.82 RAP _4.96 ECC 1.6215

INJ TIN[ POCST T_4 INJ 2 LAT INJ 2 LONG
11 17 25 675.8 19.36 343.61

13 29 47 223.9 19.37 310.44

13 0 29 325.0 15.81 316.11

14 20 39 51.9 22.99 299.19

12 37 53 398.2 7.53 316.98

18 20 46 4837.5 32,15 241,95

ORBIT 0ETERNIN_TION ACCURACY

ST _58.7 SR 465.5 SS 274.3

CRT -.5245 CRS -.6359 CST .9879

LS_ 573.6 MSA 502.2 SSA 15.7

ELl 520.3 EL2 273.2 ALF 121.65

LAUNCH OATE _UG 16 1970 FLIGHT TINE 84._0 ARRIVAL OATE NOV 8 1970

HELIOCENTRIC CON|C

RL 151,48 LAL ,0(3

RP 108,17 LAP -1,83

RC 40.367 GL -7.66

PLANETOCgNTR|C (,.ONIC

C3 33.663 Via4, _.B02

LNO4 A2NTH L.NO4 TIN[

82,19 11 1

97.81 13 10 17

IOO.O0 12 36 47

I00.00 14 17 39

110,00 12 18 33

110.00 16 52 23

Ol S7_ICE lg_.3_

LOL 322.72 VL 23._Z"Z GAL 2.g_ A2L 91._6 HC._ 81.04 SMA 112.47 gCC .35023

LOP 43.75 VP 35,_1 GAP -_0.39 A2_P fl0.29 TAL 174.45 TAP 255.49 RCA 73.08

GP -8.49 ZAL 74.36 ZAP 11.38 ETS 129.03 ZAE 177.15 ETE 312.14 _AC 91.33

OLA -29.29 RAL 245,440 P_40 8568,3 VEL 12,4_1PTH 2.25 _4P 12,441 0PA -24.76

L-; TINE ]NJ L_T INJ _ INJ RT _ ;NJ A2_4TH ;NJ TINE PO CST TIN
IZ28,96 16.85 347.T_ 12"Z,70 114.31 11 21 57 629.0

812.64 16.66 317._ IL>'Z.70 114.31 13 23 50 212.6

_20.09 12.32 3_,B9 1_0.42 117.4fl 12 52 7 320.1
5884.78 21,51 _1,£1 124,77 111,28 15 55 44 5284,8

977,49 3,87 3L_,16 11_,36 123,99 12 34 50 377,5

5400.14 30.83 247,90 128.2_ 105.55 18 22 23 4800.1
OIFFERENTIAL CORR1ECTION_

TOE ,1979 TRA -.9441 TC3 .0346 BAU .0199

ROE -.4726 RRA .0319 RC3 -.O274 FAU .02116

FOE -.1649 FRA .6080 FC3 -.5443 8_P 5093

BOE .5124 BRA .9446 8C3 .0441F_ -196

INC 1.8559 Vl 29,412

APO 151.87 v2 35.033

ETC 258.54 CLP 7.60

RAP 226.42 ECC 1.5540

INJ 2 LAf INJ 2 LONG
19.99 340.43

90.00 309.88

15.90 315.93

24,21 273.45

8.30 315.88

32,.65 239.15

ORBIT OETERNINATION ACCURACY

ST 375.5 SR 466.9 SS 283.4

CRT -.5400 CR$ -.6357 CST .9904

L$A 587.8 MSA 505.8 SSA 16.0

ELI 5_0.7 EL2 278.0 ALF 123.94

MIO-_ EXECUTION ACCURACY

.SGT 1087,4 _q 468.2 SG3 81.9

RRT -.2569 RRF ,2719 RTF -.7690

1184.3 _3 -.0345 R13 ,7720

._1 1095.4 _Z 450,1 THA 172,38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DAT[ AUG 16 1970 FLIGHT TIN[ B6.00 ARRIVAL DATE

H£LIG(ENTRXC CONIC OZSTANCE 205.029

RL 151.48 LAL .00 LCL 322.72 VL 24.212 GAL 2.70 4ZL 91._N_ H(A 64.24 ._qAA 113.82 FCC .33383 /NC 1.6790 VJ 29.412

RP 108.13 LAP -|.67 LOP 46.96 VP 35.8_3 GAP -19.30 AZP 90.17 TAL 174.59 TAP 258.85 RCA 75.B3 APO 151.82 V2 35.046

RC. 40.182 GL -7.43 GP -8.98 ZAL 74.54 74P 10.76 [TS 1L;0.65 !AlE J74.42 [TE 326.41 ZAC 91.07 E TC 258.77 CLP 5.96

PLANE TOCENTRI C CONIC
C3 30.045 VHL S.4BI OLA -29.03 R4L 243.23 RAO 6S(_.Z VI[L 12.30§ PTH 2.22 VHP 11 .B35 OPA -25.72 RAP 227.86 EGC 1.4945

LNO4 AZl4TH LNCH TINE L-I TIM[ IN! LAT IN! _ IN! RT ASC IN! AZNTH IN! TIN[ PC) C$T TIN IN! 2 LAT IN! 2 LONG

83.34 11 9 59 1170.B5 17.49 343.78 1210.60 113.54 11 29 30 570,B 20.53 336.37

96.66 13 0 28 B13.33 17.51 317,39 120.61 113.53 13 14 1 213.5 20.34 310.17

1OO.OO 12 26 11 923.67 12,Zl 323.|0 117.99 117.50 J2 41 35 323.7 J5.79 316.15

100.OO 14 26 57 5B23.97 P';'._ 277.27 IL_Z.91 109.69 16 4 l 5224.0 25.43 269.35

110.00 12 14 21 9_dJ.91 4.50 321.29 113,37 123.92 12 30 22 360.9 8.92 315.00

110.00 16 35 16 3339.50 31.34 244.94 123.82 103.93 18 24 36 4739.5 33.13 236.08

NOV lO 1970

OIFFERgNT |AL CORRECTIONS

TDg .1991 TRA -.9279 TC3 .0724 BAU .0337

ROF" -.4471 RRA .0_4 RC3 -.0423 FAU .0_3

FOg -.1671 FRA .6279 FC3 -.6412 BSP 3_38

8DE .4894 6RA .9_B7 8(.3 .0840 FSP -_9

LAUNC_ DATE AU_ 16 1970

HEL IC(ENTR| ¢ CONIC

RL 151.48 LAL .00
RP 108.09 LAP -J._0

RC 40.174 GL -7.12

PLANE TCClrNTRIC CONIC
C3 26.833 VI-R. 3.1B2
LNO4 A2'NTH LNCH TINE L-I TINE IN! tAT

85.32 11 23 0 1091.01 18.04
94.68 12 43 21 837.30(3 18.03

100.(3(3 12 13 50 932.48 11.93

1OO.00 14 37 12 3739.11 24.3B

110.00 12 e 38 948.79 4.96

110.00 16 38 53 3313.36 32.21

OIFFERIENTIAL CORRECTIONS

TOE .1998 TRA -.9113 TC3 .1177 BAU .0477

ROE -.4226 RRA .0468 RC3 -.O617 FAU .02344

FDE -.1686 FRA .6489 FC3 -.7558 8SP 3433

.4674 _A .9123 BC3 .1329 FSP -245

NID-CCURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

5GT 1131.1 $GR 472.0 $63 g0.1 ST 392.5 SR 467.6 SS 292.2

RWT -,_ _ ._042 RTF -,7836 CRT -.3536 CRS -.633! CST .9926

SG6 1L_5.9/_3 -.0391 213 .7870 LSA 602.3 NSA 308.4 SSA 16.3
S6I 1141.0 _ 448.4 THA 171.92 ILl 341.6 [L2 281.7 ALF 126.22

FLIGHT TIN[ 88,00 ARRIVAL DATE NOV 12 1970

OISTN_ 211.740

LOL 3_,PZ VL 24.AB1 GAL 2.42 AZI. _1,50 HCA 87.44 SMA 113.12 [CC .31847 IN(: 1.5040 Vl 29.412
LOP _0.17 VP 36.094 GAP -18.Z_ A2P 90.07 TAt. 174.79 TAP 2G2.24 RCA 78.45 APO 131.78 v2 3.5.060

6P -9.32 ZAL 74.81ZAP 10.43 ETS 111.2§ ZAE 171.53 ETE 330.73 ZAC 90.75 ETC 259.O0 CLP 4.29

OtA -28.67 R_4. 244.97 RAO 65_.1 VEL 12.|73 PTM 2.18 VHP 11.234 OPA -26.72 RAP 229.28 ECC 1.4419
INJ I._ INJ RT ASC INJ A214TH INJ TIN[ PO CST TIM INJ 2 LATINJ 2 LC_qG

33b.13 118.40 112.67 11 43 11 491,0 20.95 330.67

319.58 JIB.41 112.66 12 37 IB 237.3 £0.97 312.09

323.61 115.44 117.6l 12 29 22 332.5 15.53 316.67

272.9B 120.91 107.86 16 13 |1 3139.1 26.59 264.BB

320.65 111.25 123.86 12 24 27 348.8 9.37 3;4.35

241.f_3 I23.29 102.12 18 27 28 4715.6 33.54 232.71

NI0-r..OURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT !173.7 _ 475.2 SG3 99.2 5T 409.2 SR 467.5 55 300.5

RRT -.3lg_ _ .3399 RTF -,7972 CRT -.5712 CR5 -.6332 CST .9946

SG_ 12_.1J_3 -.0444 R13 .BOJ0 LSA 616.4 N$A 310.0 SSA 16.6

•_I 1187.I SG2 446.0 THA 171.42 EL1 552.5 EL2 284.2 ALF 128.42

LAUNCH O_TE AUG 16 1970 FLIGHT TIM[ 90.00 ARRIVAL O_TE NOV ]4 1970

HELI(_:ENTRIC CONIC CISTAN_E 218.470

RL J51.48 LAL ,00 LOL 322.72 VL 24.729 G_L 2.16 AZL 91.33 H_A 90.65 SH_
RP 108.0_ LAP -1.33 LCP 53.3B VP 36.273 GAP -17.24 AZP 89.98 TAL 175.03 TAP

RC 40.345 GL -6.72 GP -10.11 ZAL 73.19 7AP 10.44 [TS 101.29 ZAE 168.67 ETE

PLAN[TOCENTRIC CONIC

C3 24.042 VHL 4.g03 OLA -2B.21 RAL _44.61 RA0 6368.0 V1EL 12.059 PTH 2.16 VHP

LN(.J4 A2'MTH LN(:H TIN_ L-I TIN[ IN! LAT

90.00 !1 41 1 1007.30 16.69

90.00 12 24 26 B_.44 £0.23

lO0.O0 12 0 0 943.86 11.31

lO0.O0 14 48 9 3691.15 2_.72

110.00 12 ! 23 941.49 5.24

110.00 17 3 14 3268.29 32.83

DIFFERENTIAL COI_CTION_

TOE .19_ TRA -,8931 TC3 .!7!6 BAU ,0E|7

ROE -.3990 RRA .0542 RC3 -.0861 FAU .0247B

FD[ -.!694 FRA .6717 FC3 -.89'_3 _SP 3384

BOE .4463 _A .89E7 BC3 ,1920 FSP -273

116.35 ECC .30413 INC 1,3297 Vl 29,412

265.70 RCA 80.96 _PO 151.73 V2 35.073

332.46 ZAC 90.35 ETC 259.24 CLP 2.60

10.697 DPA -27.75 RAP 230.67 ECC 1.3957

IN! LONG IN! RT AS_ IN! A2_ATH IN! TIN[ PO CST TIM IN! 2 LAT IN! 2 LOnG

331.43 115.34 113.21 11 57 48 407.3 19.69 324.04

322.62 116.84 110.23 12 38 53 266.4 22.82 314.90

324.38 112.79 117.7B 12 15 46 345.9 15.13 317.47

268.37 11B.77 103.79 16 23 0 5091.2 27.63 260.09

320.27 109.02 123.B3 12 17 3 341.5 9.64 313.95

238.14 1613.64 10(3.11 18 31 3 4668.3 33.88 _29.06

NID-C,.GURSI[ EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

5GT IL_ZI.2 5GR 479.3 _3 109.2 ST 425.8 SR 466.8 SS 308.3
_T -._PJ_O _ .37_ RTF -.8100 CRT -.5863 CRS -.6302 CST .9961

1311.9 R_3 -.0511RI3 .B143 LSA 630.3 MSA 310.9 SSA 17.0

• 51 1234.9 _G_ 442.9 THA 170.86 ELl 363.3 EL2 285.7 ALF 130.54

LAUNCH OATE AUG 16 19"/'0 FLIGHT TIN[ _.00 ARRIVAL DATE NOV 16 1970

HELIOCENTRIC COMIC OISTM_I_E 223.212

RL !51.48 LAL .00 LOL 3!P'Z.72 VL 24.937 GAL 1.90 AZL 91.16 HCA 93.86 SHA 117.32 ECC .29078 INC

RP 108.01 LAP -1.13 LOP 56.59 VP 36.444 GAP -16.27 ATP 89.92 TAL 175,35 TAP 269.22 RCA 83.34 APO

RC 40.692 GL -6.22 GP -10.78 ZAL 73.67 2AP 10.82 ETS 91.43 74_ 163.82 ETE 333.09 7AC 89.88 ETC

PLAN[TOCENTRIC CONIC

C3 21.fl69 _ 4.644 0tA -27.63 RAL 244.15 RA0 6367.9 M[L )1.936 PTH 2.13 VHP 10.164 0PA -28.B4 RAP

1.1550 Vl 29.412

151.69 V2 35.086

259.47 CLP .88

LN_ A2_4TH LN_H TIl4g L-I TINE INJ I._T INJ I._ INJ RT AS_ INJ A2t4TH INJ TINE

90.00 l! 6 13 10_8,61 14.43 336.34 Ill.BY 114.62 11 24 21

90.00 12 33 38 732.36 23.15 313.87 115.34 106.77 13 7 51

100.00 lJ 44 53 963.39 10.94 32fl._J 110.09 117.99 12 0 fi7

lO0.O0 14 39 39 56_0.64 26.93 263.48 116.47 103.49 16 33 19

110.00 ll 32 37 939._0 5.32 320.16 106.70 123.82 12 B 17

110.00 17 B 24 5217.70 33.37 234.30 117.87 97.89 IB 35 22

DIFFERENTIAL CCRRECTION_ NIO-C_SIE EXECUTION ACCURACY

TDE .1976 TRA -.8796 TC3 .2319 BAU .074B SGT 1_6"7.3 SGR 484.3 54;3 120.3

ROE -.3764 RRA .0619 RC3 -.1164 FAU .01623 RRT -._942 RRF .4234 RTF -.820B

FOE -.1683 FRA .6_1 FC3-I.Of128 BSP 3707 _(_ 1336.8 _3 -.[M03 R13 .B2flB

BOE .4251 _RA .BBIB Be3 .2395 FSP -303 SGI 12B3.6 S_ 439.6 THA 170.28

232.02 ECC 1.3550
PO CST TIM INJ 2 LATINJ 2 LONG

4BB.6 17.65 329.13

132.4 25.23 305.81

363.6 14.60 318.51

3020.6 28.52 255.04

339.3 9.72 313.84
4617.7 34.10 225.13

ORBIT DETERMINATION ACCURACY

ST 441.0 52 465.1SS 314.B

CRT -.3964 CR5 -.6239 CST .9972

LSA 642.3 MSA 311.6 SSA 17.4

ELI 573.3 EL2 286.7 ALF 132.46
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH DATE AUG 16 1970 FLIGHT TIN[ 94.00 ARRIVAL DAT[ NOV 18 1970

HELIOCENTRIC CONIC

RL 151.48 LAL .DO

RP 107.97 LAP -.97

RC 41.209 GL -5.60
;LANE TOC£NTRiC CONIC

C3 19.399 VHL 4.404

LNCH ATMTH LNCH TIN_

90.DO 10 40 50
90.00 13 16 45

100.00 11 2g 38

I00.00 15 11 39
II0.00 11 42 _3

110.00 17 14 22

OIFF[RENTZAL CORRIECTIONS
TO[ .1934 TRA -.8654 TCJ .3006 8AU .0876

RO[ -.3545 RRA .0701RC3 -.1540 FAU ,02762

FOE -.1643 FRA .7236 FC3-1.2417 6SP 3830

BO£ .4038 8RA .8683 6C3 ,3378 FSP -337

01STANCE 251.964

LOL 322.72 VL 25.168 GAL 1.65 AZL 90.98 PiCA 97.07 SNA 116.62 ECC .27838 ZNC .9789 Vl 29.412

LOP 59.80 VP 56.600 GAP -15.34 AZP 89.88 TAL 175.71 TAP 272.79 RCA 85.60 APO 151.65 V2 35.098

GP -11.52 ZAL 76.25 ZAP 11.56 ETS 82.30 2AE 165.05 [TE 535.12 ZAC 89.32 ETC 259.71 CLP -.88

0LA -26.92 RAL 243.62 RAD 6567.8 VIEL 11.865 PTH 2.10 VHP 9.654 0PA -29.97 RAP 253.33 ECC 1.3193

L-I TINE INJ LAT ;NJ _ INJ RT ASC INJ A214TH INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

1140.06 12.97 339.39 108.78 115.39 10 59 50 540.1 16.28 552.28

630.22 24.99 306.93 113.29 103.77 13 27 16 30.2 26.64 298.67

985.65 10.23 326.65 IO7.36 118.24 11 45 3 385.7 13.93 319.81

5547.89 27.98 258.33 114.02 100.97 16-44 6 4947.9 29.21 249.75

942.46 5._0 320.32 104.31 123.83 11 58 5 342.5 9.61 314.01

5163.84 33.80 230.15 115.00 93.47 18 40 26 4563.8 34.18 2L_.93

NI0-CCURSE [_CUTION ACCURACY ORBIT OETERNINATION ACCURAC_

SGT 1314,4 S6R 491.5 5G3 132.6 ST 454.8 SR 462.2 SS 319.8

RRT -.4351 W .4704 RTF -.8308 CRT -.6074 CRS -.6116 CST .9976

1403.3 R23 -.0712 RI3 .8365 LSA 651.7 MSA 312.6 SSA 17.9

SGI 1333,a _ 436.1 THA 169.64 ELI 581.4 EL2 287.2 ALF 134.24

LAUNCH OAT[ AUG 16 1970 FLIGHT TINE 96.00 ARRIVAL OATE NOV 20 1970

HIELIC(ENTRIC CCNIC

RL 151.48 LAL .00

RP 107.93 LAP -.79

RC 41.891 GL -4.86

PLANETOCENTRIC CON|C

C3 17.498 VHt. 4.183
LNCH A2_4TH LNCH TINE L-| TINE INJ I.AT

90.00 10 17 26 I186,09 11,61

90.00 13 35 17 5823,86 26.35

IDO.O0 11 11 17 1012.18 9.37

100.00 15 24 7 5A72.99 28,83

110.00 II 30 43 951,22 4.87

110.00 17 21 11 5106.72 34,08

OIrFERIENTIAL CGRRECTZONS

TOE .1988 TRA -,8396 TC3 .4031 8_./ .1055

ROE -.3342 RRA ,0781RC3 -.2024 FAU .02979

FOg -.1625 FRA .7490 FC3-1.4742 8SP 4196

90E .3888 BRk .8432 6C3 .4511FSP -_83

OI$TANCE Z_,721

LCL 32"Z.72 VL 25._$I 0AL 1.41ATL gO._OHCA 100.29 _ 119.67 ECC .26689 IN(: .8002

LOP 63.01 VP _H5.746 GAP -14.44 AZP 89.86 TAL 176,12 TAP _76.41 RCA 87.73 APO 151.61

GP -12,33 ZAL 76.91 ZAP 12.64 ETS 74.29 ZAE 160.38 ETE 332,77 ZAC 88.66 ETC 259.94

01-A -26.06 RAL 243.01 RAO 6567.7 VEL 11.785 PTH 2.08 VHP 9.167 OPA -51.17 RAP 234.59
INJ _ INJ RT ASC INJ AZI4TH INJ TINE PO CST TIN _NJ 2 LAT

Vl 29.412

v2 35.111

CLP -2.69

ECC 1.2879

INJ 2 LONG

342.09 I05,80 116.01 10 37 12 586.1 15.01 335.07

278.26 110,97 100.73 15 12 21 5223.9 27.57 269.82

328,15 104.6_ 118.51 11 28 9 412.2 13.11 321.35

252.93 111,43 98.25 16 55 20 4873.0 29.67 244.23

3_.78 101.88 123.88 1| 46 34 351.2 9.28 314.48

225.71 112.03 92.86 18 46 18 4506.7 34.10 216.47

NID-CC3.1R_ E_ECUTION ACCURACY ORBIT OETERN|NATZON ACCURAC_

SGT 1351.7 St_ t0Z.4 5G3 146.3 ST 470.9 SR 459.2 SS 324.9

RRT -.49_1 RRF .5244 RTF -.8459 CRT -.6401 CRS -.6068 CST .9968

1442.0 RZ3 -.0703 R13 .8521 LSA 666.4 MSA 306.2 SSA 18.2

S01 1376.6 _2 429.4 THA 168.50 ELl 595.7 EL2 278.9 ALF 156.13

LAUNCH 0ATE AUG 16 1970

H£LIC(ENTRJC CONIC

RL 151.48 LAL .DO

RP 107.89 LAP -.60

RC 42.728 GL -3.97

PLANE TOC[NTRIC CONIC

C3 15.835 VHL 3.979

LNCH ATMTH LNCH TINE

90.00 9 54 38

90.00 13 52 47

100.00 I0 53 0

100.00 15 37 7

IIO.DO 11 17 44

1tO.DO 17 28 52

FLIGHT TINE 98.00 ARRIVAL OATE NOV 22 1970

OlSTANC[ 245.482

LOL 322.72 VL 25.539 GAL 1,18 AZL 90.62 PiCA 103.51 ,SNA 120.65 ECC .25629 INC .6177 VJ 29.412

LOP 66.23 VP 36.880 GAP -13.58 AZP 89.86 TAL 176.57 TAP 280.07 RCA 89.73 APO 151.58 V2 55.123

GP -15.28 7AL 77.68 ZAP 14.02 [TS 67.55 ZAE 157.84 ETE 532.12 ZAC 87.89 ETC 260.16 CLP -4.54

CLA -25.85 RAL 242.35 RAO 6567.6 VEL 11.714 PTH 2.06 VHP 8.702 0PA -32.45 RAP 235.77 ECC 1.2606

L-] TIN[ JNJ LAT INJ LONG ]NJ RT ASC |NJ A214TH [NJ TINE PO C$T TIN INJ 2 LAT INJ 2 LONG

1231.79 10.23 344.74 102.95 116.55 10 15 10 631.8 13.72 337.80

5732.41 27.35 271.77 108.46 97.63 15 28 20 5132.4 28.12 263.19

1043.38 8.36 329.90 101.95 118.81 11 10 25 443.4 12.14 323.15

5396.06 29;45 247.30 108.73 95.35 17 7 3 4796.1 29.88 238.52

965.79 4.3J 321.55 99.45 123.94 11 33 49 365.8 8.74 315.26

5046.41 34.18 LPZI.01 109.00 90.07 18 52 58 4446.4 33.82 211.78

OIFFERENTIAL CORRIECTIONS NID-C_JRSE EX[CUTION ACCURACY ORTIT OETERMINATION ACCURACY

TO[ .1943 TRA -.SL_ZI TC3 .5001 8AU ,1194 SGT 1394.2 SGR 516.1SG3 161.6 ST 481.7 SR 453.8 SS 326.8

ROE -.3139 RRA .0872 RC3 -.2605 FAU .03181 RRT -.5411J_F .5787 RTtc -.8557 CRT -.6533 CRS -.5869 CST .9941

FOE -.1538 FRA .7797 FC3-1.7391 8SP 4358 S_ 1486.7 R23 -.0801 R13 .8628 LSA 672.1 MSA 304.7 SSA 18.7

BOg .3691 ERA .8267 8C3 .5639 FSP -428 5_1 1424.8 S02 424.4 THA 167.53 ELl 602.0 EL2 275.0 ALF 137.61

LAUNCH OATE AUG 16 1970 FLIGHT TINE 100.00 ARRIVAL OATE NOV 24 1970

HEL ICCENTRIC CCNIC

RL 151.48 LAL .00

RP 107.86 LAP -,41

RC 43.711 GL -2.92

PLANE TOCENTR;C CONIC

C3 14.390 VNL 3.793

LNCH A2_ATH LNCH TINE
90.00 9 31 53

90.00 14 9 54

IDO.DO I0 33 49

IDO.OO 15 50 39

110,00 11 3 31

110.00 17 37 26

DISTANCE 252.241

LOL 312.72 VL 25.702 0AL ,96 AZl. 90.43 PiCA 106.72 SNA 121.58 ECC .24652 INC .4300 Vl 29.412

LOP 69.43 VP 37.004 GAP -12.74 AZP 89.88 TAL 177.05 TAP 283.77 RCA 91.61APO 151.55 v2 35.135

GP -14.32 ZAL 78.52 ZAP 15.68 ETS 62.01ZAE 155.43 ETE 331.22 ZAC 87.00 ETC 260.38 CLP -6.46

0LA -23.86 RAL 241.64 R_O 6567.6 VEL 11.652 PTH 2.05 VHP 8.261 0PA -33.81

L-; TIN[ INJ LAT ,INJ _ |NJ RT _,T_ INJ A2_ATH INJ TINE PO C$T TIM
1279,41 8,77 347.48 100.16 117.03 9 53 12 679.4

5641,89 L_,O0 265._3 105.85 94.42 15 43 56 50.41.9
1079,50 7,17 331,g_ 99.29 119.10 10 51 48 479.5

5317.04 29.81 241.45 105.9_ 92.29 17 19 16 4717.0

986.36 3.53 3L_Z,62 97.05 124,02 11 19 57 386.4
4982,94 34.08 216,0_ 105.95 87.14 19 0 29 4382.9

0IFFERI_NTIAL _CRRECTION_

TOE .1874 rRA -.BO43 TC3 ,_O81 6_J .1333
ROE -.2939 RRA .0975 RC3 -,33|6 FAU ,03406

FOE -.1404 FRA .8137 FC3-2,0489 8SP 4536

BOg .3485 BRA .8102 8C3 ,6927 FSP -478

RAP 236.87 ECC 1.2368

INJ 2 LAT INJ 2 LONG

12.33 340.60

28.32 256.58
10.99 325.22

29.81 232.65

7.97 316.35

33.31 206.90

ORBIT 0[TERNINATION ACCURAC_

ST 489.0 SR 446.5 SS 326.8

CRT -.6640 CRS -._572 CST .9884

LSA 672.9 MSA 303.6 55A 19.2

ELI 604.6 EL2 270.0 ALF 138.90

NIO-CCURSI[ EXECUTION ACCURACY

SGT 1434.4 SGR 535.0 SG3 178.5

RRT -,59_6 I_F .6346 RI"F -.8647

SG_ 1530.9 R23 -.O911 RI3 ,8731

SGI 1472.3 5G_ 419.4 THA 166.39
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH DATE AUG 16 1970 FLIGHT TINE 102.00 ARRIVAL DATE NOV 26 1970

HELIOCENTRIC CONIC

RL 151.48 LAL ,00

RP 107.81 LAP -,12

RC 44.829 GL -1.68

PLANE TC_ENTRI( CONIC

C3 13.138 VHL 3.625

LNCH ATNTH LNCH TINE
90.00 9 8 56

90.00 14 17 0

I00.00 10 13 49

I00.00 16 4 48

I10.00 10 48 11

110.00 17 46 56

0ISTANCE 258,997

LOL 322,7Z VL 15,851 GAL .76 AZL 90.24 HCA 109,95 SHA 122,44 ECC .23756

LOP 72.67 VP 37.119 GAP -11.94 AZP 89.92 TAL 177.56 TAP 287.51 RCA 93.35

GP -15.49 ?AL 79.44 ZAP 17.59 ETS 57.51 ZAE I53.16 ETE 330.07 ZAC 85.97

CLA -2Z,47 RAL 240,91 RA0 6567,5 VEL 11,598 PTH 2,03 VHP 7,843 OPA -35,26

L-I TIN[ INJ LAT INJ LONG INJ RT AS( INJ ATNTH ;NJ TIME PO CST TIM

13_0,28 7,18 350,37 97,51 117,46 9 31 6 730,3

5551,20 28,30 258,61 105,12 91,11 15 59 31 4951,2

1120,85 5,79 334.2'4 96,76 119,38 10 32 _0 520.8

5233,86 29,88 235,42 103,13 89,12 17 32 4 4635,9

1013.14 2.51 3_,4.03 94,72 124.10 11 5 4 413.1

4916.33 33.73 210188 102.86 84.10 19 8 52 4316.3
DIFFERENTIAL CORRECTIONS

TOE .1782 TRA -.7881 TC3 .7210 BAU .1463

ROE -,2740 RRA .1092 RC3 -,4173 FAU ,03646
FOE -.1214 FRA ,8521 FC3-2.4023 B,_° 4696

BDE .3268 8RA .7956 8C3 .8330 FSP -333

MI0-COURSE EXECUTION ACCURACY

`%T 1473.1 8GR 560.3 5G3 196.9

RRT -,6444 _ .6908 RTF -,8725

1576.0 R23 -,1044 R13 ,8824

SGI 1520.4 SG2 415.1 THA 165.09

INC .2357 VI 29.412

APO 151,53 V2 35.146

ETC 260,58 CLP -8.44

RAP 237.88 ECC 1.2162

INJ 2 LAT INJ 2 LONG

10.81 343.57

28.15 249.95

9,66 327,57

29.44 226,64

6,97 317.78

32.55 201,85

ORBIT 0ETERt4INATION ACCURACY

ST 493,1SR 436,8 SS 325.5

CRT -,6723 CRS -.5151CST ,9782
LSA 668.9 MSA 303.3 SSA 19.8

ELl 603.4 EL2 264.2 ALF 140.13

LAUNCH DATE AUG 16 1970 FLIGHT TINE 104.00 ARRIVAL DATE NOV 28 1970

HELIOCENTRIC CONIC

RL 131.48 LAL .00

RP 107,79 LAP -.03

RC 46,073 GL -.25
PLANETOCENTRIC CONIC

C3 12.061 _ 3.473

LNCH A2'NTH LN_.I TINE

90.00 8 45 42

90.00 14 44 Z'Z

tOO.D0 9 53 6

100.00 J6 19 38

110.00 lO 31

110.OO 17 57 24

OISTANCE L_3.747
LOL 3L:w'Z.72 VL 23.g67 GAL .$6 A2'L gO.03 _ 113.17 SMA

LOP 75.89 VP 37.124 GAP o11.16 AZP 89.99 TAL 178.10 TAP
GP -16.81 ZAL B0,42 2AP 19,74 ETS 53.87 ZAE 151.03 ETE

123.24 £CC .22937 IN(: .0313 VI 29.412

291.27 RCA 94.97 APO 151.51 V2 35.158

328,69 ZAC 84.77 ETC 26D.77 CLP -10.50

DLA -ZD,87 RAL 240,17 RA0 6567,5 VEL 11.552 PTH 2,02 VHP 7,449 0PA -36,84
L-; TINE ;NJ I._T INJ _ |NJ RT A`% INJ ATNTH INJ TIME PO CST TIN

1385,34 3,44 353,48 95,03 117.83 9 8 47 785,3

3459.59 28,24 251.91 100.40 87.76 16 15 22 4859.6

1167.78 4.LP'Z 336.82 94.35 119.62 10 12 34 567.8

5152,39 29.63 _P29.23 100,31 85,87 17 45 31 4552,4

1046,38 1.24 325,76 9"Z.50 124.16 ]0 49 17 446,4

4846,35 33.12 ,305.53 99,84 80,99 I9 I8 I0 4246,6

OIFFERENTIAL CCRt_CTION$

TOE .1639 TRA -,7?04 TC3 .8443 8AU .|_=_0

ROE -.2534 Aq_A .IL_Z5 RC3 -.SL_ FAU .03912

FOE -.0933 FRA .8939 FC3-2.8083 6SP 4891

BOE .3028 8RA .7BOO Be3 .9920 FSP -fl97

NI0-COJR,T_ EXECUTION ACCURACY

SGT 1506.3 SGR 593.6 `%3 217.2

RRT -.6942 RRF ,7447 RTF o.8802

1619.1 R23 -.1171 RI3 .8919

SGI 1566,0 SG2 411.0 THA 163,53

RAP 238.77 ECC 1.1985

INJ 2 LAT INJ 2 LONG
9.13 346.74

27,63 243,30

8,13 330,22
28.74 220.53

5,71 319.53

31.52 196.67

ORBIT DETERHINATICN ACCURACY

ST 491,6 SR 423.2 SS 322.6

CRT -.67B0 CR5 -.4511CST .9590

LSA 657.1NSA 304.5 SSA 20,5

ELI 595,7 EL2 256.7 ALF 141,26

LAUNCH DATE AUG 16 1970 FLIGHT TINE 106.00 ARRIVAL DATE NOV 30 1970

HELIOCENTRIC CONIC

RL 151.48 LAL .(30 L_. 322.72 VL

RP 107.76 LAP ,16 LOP 79.12 VP

RC 47.431 GL 1.40 GP -18.30 ?AL

PLAN[TOCENTRIC CONIC

C3 11.143 VHL 3.338

LNCH ATMTH LNCH TINE

90.00 8 22 6

90.00 15 2 13

1130.00 9 31 44

100.00 16 35 16

110.00 10 14 37

110.00 18 8 53

DIFFERENTIAL CORRECTIONS

TOE .1516 TRA -,7557 TC3 ,9724 gAU ,17_

ROE -.2321 RRA ,1_4 RC3 -,6450 FAU ,04203
FOE -,0574 FRA ,9428 FC3-3,2670 8SP 5012

BOE .2772 gRA .7682 BC3 1.1669 FSP -660

01STAN(E 272.489

26.111 GAL .38 AZL 89.82 PiCA 116.39 .SI.IA

37.32I GAP -IO.4l A?P 90.08 TAL 178.66 TAP

81,45 ZAP 22.12 ETS 50,94 ZAE 149,02 ETE

123.98 ECC .22189 INC .1787 Vl 29.412

295.05 RCA 96.47 APO 151.50 V2 35.168

327.06 ZAC 83.39 ETC 260.93 CLP -12.65

OLA -19,05 RAL 239,45 RAO 6567,4 VEL 11,512 PTH 2,01 VHP 7,078 0PA -38,55 RAP 239,51 ECC 1,1834
L-I TIN[ INJ LAT INJ LONG INJ RT A._C INJ A2'I4TH INJ TINE PO CST'TIM INJ 2 LAT INJ 2 LONG

1445,37 3,53 356,85 92,73 118.11 8 46 12 845.4 7,26 350.16

5366.53 27,80 245,14 97,71 84,39 16 31 40 4766,5 26,73 236.64

1220,66 2.43 339.73 92.13 119.80 9 52 fl 620,7 6.38 333.17

5066,47 29,04 222,91 97,55 82,59 17 59 43 4466.5 27,71 214.36

1086,31 -,29 327,84 90,43 124,18 IO 32 43 486,3 4,20 321,63

4773.39 32.20 200.03 96.92 77.86 19 28 27 4173.6 30.20 191.39
MI0-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 1540.1 _ 638,3 _3 239,7 ST 487,4 SR 405,7 SS 322.3

RRT -.7408 RRF .7936 RTF -.8871 CRT -.6826 CRS -.3688 CST .9279
1667.1RZ3 -,1316 R13 ,9012 LSA 641,1NSA 307,5 SS_ 21.1

SC,I 1616.3 `%2 408.6 THA 161.73 ELl 583.8 EL2 247.5 ALF 142.56

LAUNCH 0ATE AUG 16 1970 FLIGHT TINE 108.00 ARRIVAL DATE DEC 2 1970

HELIOCENTRIC CONIC

RL 151.48 LAL ,00

RP 107.72 LAP .33

RC 48.893 GL 3.29

PLANETOCENTRIC CONIC
C3 I0.370 VHL 3.220

LNCH A2'NTH LNCH TINE

90.DO 7 58 9

90.00 IS 20 45

IOO.O0 9 9 47

IOO.OO 16 51 4_
110.00 9 56 37

110.00 J8 21 _8

OISTANQE 279,219

LCL 3LPZ.72 VL 26.224 5AL ,21A2'L 89.60 H_ 119,62 5HA

LOP 82,34 VP 37,409 GAP '-9,69 ATP 90,20 TAL 179,22 TAP

GP -19.97 ZAL 82.31 7_P 24.73 ETS 48.55 ZAE 147.11 ETE

124,67 ECC .21510 IN( ,4037 Vl 20.412

29_,84 RCA 97,85 APO 151.49 v2 35.179

325,16 ZAC 81.81ETC 261,07 CLP -14,89

OL_ -16,9_ RAL 2_.77 RAO 6567.4 _EL 11.479 PTH 2,00 VHP 6.734 0PA -40,42 RAP 240,09

L-I TJNE INJ LAT INJ _ INJ RT A_. INJ A2NTH JNJ TIN_ PO CST TIN |NJ 2 LAT

1511.08 1,41 ,52 90.68 118.26 8 23 20 911.1 5.18

52.71,34 26,9_ 23_,31 95,13 81,06 16 48 37 4671,5 25,47

1279.9_ ,42 342,9_ g0.13 119.89 9 31 7 679.9 4,40

4977.91 _8.10 216._0 94.91 79.35 18 14 47 4377,9 26.34

1133,23 -2,08 330_L_9 8_,56 124,13 I0 15 30 533,2 2,41

4697,_8 30.97 194.43 94.15 74.76 19 39 46 4097.4 28.57

DIFFERENTIAL COI_IE CTIOI_

TOE .1327 TRA -.73_'Z TC3 |.0800 6A4J .18_

ROE °.2O86 RR_ .1588 R¢_ -.7_ FaU .0449_
FOE -.0072 FRA .9950 FC3-3,7532 BSP 5212

80E .2472 6RA .7557 BC3 1.3418 FSP -736

MIO-CCI_SIE EXECUTION ACCURACY

S6T 1560.8 SC_ 693.1 `%3 263.1

RRT -.7_00 RRF .8395 RTF -.8921

S(_ 1707.8 R_3 -,1474 R13 .9093

•%1 16_$8,3 SG2 408.3 THA 159.60

ECC 1.1707

INJ 2 LONG

333.87
229,97

336.45

208.14
324,09

186,06

ORBIT 0ETERMINATION ACCURACY

ST 475,8 SR 381.6 55 325.9

CRT -,6831CRS -,2547 CST ,8767

LSA 615.7 NSA 314,0 SSA 21.7

ELI 562,5 EL2 235.7 ALF 144.02
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 04TE AUG 16 1970

HEL ZC_ENTR|C CONIC

RL 151.46 LAL .00

RP 107.69 LAP .54

RC _).4§1 GL 5.44

PLANE TOCENTRIC CONIC

C3 9.734 VHL 3.120
LNCJ'I ATMTH LNCH TIP4[

90.00 7 33 49

90.00 lfi 40 II

100.00 8 47 17

100.00 17 9 24

110.00 9 37 55

llO.O0 18 35 15

FLIGHT TIIE ii0.00 ARRIVAL OATE OEC 4 1970

OISTAN(E 285.936

LOL 322.72 VL 26.-326 GAL .06 AZL 89.36 HCA IZ2.8fi SMA

LOP 85.57 VP 37.490 GAP -8.99 AZP 90.35 TAL 179_79 TAP

GP -21.87 ?AL 83.6(3 ZAP 27.58 ETS 46.59 ZAE J45.27 ETE

IZ§.50 ECC .Z0896 INC .6439 Vl 19.412

502.63 RC4 99.12 APO 151.48 VZ 35.188

322.98 ZA( 80.00 ETC 16_.17 CLP -J7.24

DLA -14.66 RAL 238.16 RAO 6367.4 VEL 11.431PTH 1.99 VHP

L-] TINE INJ LAT |NJ LGI_ INJ RT ASC ]NJ A214TH INJ TINE

1583.16 -.92 4.54 88.89 118.30 8 0 12

5174.20 25.77 231.45 92.73 77.83 17 6 25

1_,6.12 -1.82 346.61 88.39 119.84 9 9 43

4886.47 26.78 210.O2 91.47 76.19 18 30 51

1187.51 -4.13 333.13 86.94 125.96 9 57 42

4617.85 29.41 188.77 91.61 71.74 19 52 13

NIO-COURSI[ KX[CUTION ACCURACY

SGT 1579.7 SGR 76J .6 SG3 288.9

RRT -.8124 F_RF .877| RTT: -.8968

S_ 1753.7 R23 -.1629 RI3 .9179

SGJ 1704.7 SG2 411.6 THA I37.21

6.416 DPA -42.47 RAP 240.46 ECC 1.1601

PO CST T|M INJ 2 LAT INJ 2 LONG

983.2 2.87 357.91

4574.2 23.83 223.31

746.1 2.J6 340.09

4286.5 24.61 201.89

587.5 .34 326.92

4017.9 26.64 180.68

CRBIT DETERNIKATION ACCURACY

ST 455.5 _R 344.6 SS 346.0

CRT -.6667 CRS -.0896 CST .7979

LSA 580.4 MS4 329.6 SSA 22.!

ELI 526.1 EL2 222.4 ALF 146.49

FLIGHT T|NE 112.00 ARRIVAL DATE DEC 6 1970

OISTANCI[ 292.640

LGt. 322.72 VL 26.418 GAb -.09 AZL 89.10 HCA J26.08 5MA

LGP 88.80 VP 37.563 GAP -8.31 AZP gO.33 TAL 180.34 TAP

GP -24.02 ZAL 84.68 ZAP 30.70 1ITS 44.96 ZAE 143.46 ETE

OIFFERENTIAL CORI_C T ION5

TOE .1023 TRA -.7278 TO3 I .1904 BAU .|966

ROE -.1789 RRA .18(}5 RC3 -.9546 F'AU .04804

FOE .0734 FRA | .0610 FC3-4.2725 BSP 5305

8OE .2060 8RA .7498 BC3 1.3259 FSP -804

LAUNCH 0ATF AUG 16 1970

HELIOCENTRIC CCN|C

RL 151.48 LAL .00
RP 107.67 LAP .75

RC 52.096 GL 7.87

PLANE TOCENTR|C CONXC

C3 9.228 W4L 3.03B

L.NCH A2'NTH LNC_ TINE
90.00 7 9 3

90,00 16 0 44

I00.00 8 24 15

I[30.00 17 28 14

110.00 9 16 36

1 I0.O0 IS 50 22

DIFFERENTIAL CCRR[CTIONS

TOE .0906 TRA -.69_0 TC3 I ..,_._93 _SU .2189

ROE -.1528 RRA .2016 RC3-1.1638 FAU .05212

FOE .J334 FRA 1.1001 FC3-4.8897 BSP 5727

BOE .1776 8RA .7265 BC3 I .7743 FSP -926

125.88 ECC .20343 INC .9021 Vl 29.412

306.42 RCA J00.27 APO 191.48 V2 35.198

320.50 Z4C 77.92 ETC 261.23 CLP -19.72

OLA -I2.O6'RAL L='J7.63 WAD 6567._ t/F.J. II.429PTH 1.98 VHP 6.J27 DPA -44.72 RAP 240.58 ECC 1.1519
L-| TXNE |NJ LAT ;NJ _ |NJ RT ASC JNJ A214TH INJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

_662.38 -3.47 8.97 87.44 118.12 7 36 45 1062.4 .32 2.33

5074.4_ 24.J5 _4.56 90.58 74.74 17 25 18 4474.1 21.82 216.66

J419.79 -4.31 350.67 96.96 119.61 8 47 34 819.8 -.33 344.13

4791.90 _5.0"/ 203.52 90.28 73.17 18 48 6 4191.9 22.53 195.64

1249.57 ,-6.50 536.40 63.62 123.63 9 39 25 649.6 -2.04 330.16

4534.89 27.51 183.06 89.35 68.83 213 3 57 3934.9 24.38 175.29

NIO-COURSE EY:E.¢UTION ACCURACY ORBIT OETERt4INATION ACCURACY

SGT 1582o3 SGR 856.9 SG3 316.2 ST 459.2 SR 311.6 SS 365.4

RRT -.8468 _ .gOgg R1T -.9034 CRT -.7078 CR5 -.0168 CST .7133

S_B 1799.4 RZ3 -.1669 R13 .9287 LS4 538.1NSA 334.0 SSA 22.3

•,_,1 1751.7 SG2 411.8 THA 153.81 ELI 503.1 EL2 192.2 ALF 148.16

LAUNCH DATE AUG 16 1970

HELIOCENTRIC CONIC

RL 151.48 LAL .00

RP IO7.64 LAP .92

RC 53.818 GL 10.60

PLAHETOCENTRIC CONIC

C3 8.850 VHL 2.975

LNCH ATNTH LNCH TINK

90.00 6 43 48

90.00 16 22 40

I00.00 8 0 4O

100.00 17 48 29

II0.00 8 58 41

II0.00 19 6 57

FLIGHT T|ME 114.00 ARRIVAL 0ATE 0EC P 1970

OISTANCE 299.326

LOt. 322.7_ VL 26.500 GAL -._E AZL 88.82 HCA 129.31 5NA 126.40 ECC .19846 INC 1.1827

LOP 92.03 VP 57.630 GAP -7.63 AZP 90.75 TAL 180.88 TAP 310.19 RCA 101.32 APO 151.49

GP -26.44 ?AL 85.74 2AP _1.08 KTS 43.56 ?AE 14|,62 ETE 317.7! ?AC 75.56 ETC 261.24

OLA -9.18 RAL 237.21RAO 6567.3 VIEL 11.412 PTH 1.98 VHP 5.870 OPA :47.21 RAP 240.39

L-I TINE |NJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIM[ PC) CST 71M INJ 2 LAT

1749.59 -6.25 13.87 86.38 117.68 7 12 58 1149.6 -2.49
4970.72 22.12 217.66 88.74 71.86 17 45 30 4370.7 19.44

1501.64 -7.04 355.20 85.95 119.I3 8 25 41 901.6 -3.11

4693.90 _2.99 196.99 88.43 70.34 19 6 43 4093.9 20.09

1319.94 -9.14 _40.14 84.67 123.08 9 20 41 719.9 -4.72

4448.37 25.25 177.35 87.43 66.15 20 2| 5 _48.4 21.81

Vl 29.412

V2 35._06

CLP -22.33

ECC 1.1456

INJ 2 LONG

7.20

210.02

348.63

189.38

333.84

169.89
DIFFERENTIAL CORR[CTIONS

TOE .0640 TRA -.6904 TC3 1.4126 BAU .2337

ROE -.1160 RRA .2_62 RC3-I._06 FAU .05534

FOE .2357 FRA 1.1814 FC3-5.4136 6SP 3834

BOE .1325 BRA .7297 BC3 I _9752 FSP -1003

Nl0-_Sl[ E_ECUTION ACCURACY ORBIT OETERNIN_TICe4 ACCURACY

S_T 1592.5 _ 9_8.0 5G3 344.4 ST 423.2 5R 263.8 SS 422.4

RRT -.8684 RRF .9346 RTF -.9066 CRT -.7525 CRS .0154 CST .6409

S_ 1863.6 1_3 -.1761 R13 .9376 LS4 555.4 M$A 343.7 SSA 21.8

$61 1815.4 SG2 421.0 THA 150.42 ELI 474.0 EL_ 155.2 ALF 151.55

LAUNCH OATE AUG 16 1970 FLIGHT TINE 116.00

HELIOCENTRIC CCI_IC

RL 151.48 LAL .00

RP 107.6I LAP 1.10

RE 55.612 GL 13,65

PLANETOCENTRIC CON|C

C3 8.601 VHL 2.933

LNCH A_4TH LN_H TIME
90.00 6 17 57

90.00 16 46 16

I00.00 7 36 27

I00.00 18 10 28

110.00 6 _ 11

110.00 19 25 13

OIFFER£NTIAL CCRRECTICNS
TOE .0357 TRA -.6737

ROE -.0708 RRA .2743

FOE .3_91FRA 1.2515
BOg .0793 _RA .7274

OISTANCE )03.995

LCL 322.72 VL 26.574 GAL -o_4 _ZL 88.51 _ 132.54 _14

LOP 95.27 VP 37.690 G_P -7,02 AZP 91.0J TAL 181.40 TAP
GP -29.17 ZAL 86.76 2AP 37°74 ETS 42,30 7AE 139.70 ETE

ARRIVAL DATE DEC 10 1970

126.88 ECC .19402

313,_4 RCA 102.26

314.59 7AC 72.88

INC 1.4906 Vl 29.4_2

APO 151.49 V2 35.214

ETC 261.18 CLP -25.09

OLA -6.00 RAL 2_6.93 RA0 6567.3 VlE:L 11.401PTH 1.97 VHP 5.649 OPA -49.94 RAP 239.82 ECC 1.1416

L-I TINE INJ LAT INJ LONG _NJ RT A,_ [NJ AZMTH INJ TJNE PO CST TIM INJ 2 LAT INJ 2 LONG
1843.80 -9.23 19.34 85,77 116.88 6 46 42 1245.8 -5.57 12.59

4663.66 19.69 210.76 87.31 69.23 IB 7 20 4263.7 16.69 203.36

1592.56 -I0.02 .31 85.36 118.31 8 2 59 992.6 -6.16 353.65

4392.13 20.50 190.45 86.97 67.73 19 27 0 3992,1 17.30 183.11

1399.28 -12.05 344.44 84.15 122.23 9 1 _0 799.3 -7.71 338.03

4358.17 22.64 171.64 85.93 63.68 20 37:51 3758.2 18.92 164.48

NI0-COJR.gd[ _X[CUTION ACCURACY CR_IT OETERNINATION ACCURACY

TC3 1.4436 B/_J .2488 5_T 1571.7 SGR 1096.8 SG3 370.0 ST 403.9 SR 214.6 SS 499.2

RC3-1.6115 FAU .05819 RRT-.8830 RRF .9526 RTF -,9078 CRT -.8598 CRS -.1142 CST .5966

FC3-5.8565 BSP 6000 S_6 1917.4 1_3 -.1796 RI3 .9463 LSA 586.3 NSA 338.1 SSA 20.6

BC3 2.1636 FSP -1085 .TK,I 1867.7 S_2 433.4 THA 146.52 ELI 446.5 EL2 99.! ALF 154.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH GATE AUG ]6 1970

HELIOCENTRIC CONIC

RL 151.48 LAL .00

RP 107.59 LAP 1.28

RE 57,469 GL 17.00

PLANE T_ENTRIC CONIC

C3 B.492 VHL 2,914

LNCH AZMTH LEH TIE

90.00 5 51 16

90.00 17 11 58

100.00 7 II 26

1(30.00 18 34 29

110.00 8 16 59
llO.O0 19 45 25

FLIGHT TIN[ 118.00 ARRIVAL 0ATE OEC 12 1970

DISTANCE 312.645

LC_. 322.72 VL 26.640 GAL -.44 AZL 88.17 HCA 135.77 5HA I27.30 ECC .19008 INC 1.8322 Vl 29.412

LOP 98.51 VP 37.743 GAP -6.41 AZP 91.31 TAL 181.89 TAP 317.65 RCA 103.11 APO 151.50 v2 ]5.222

GP -32.23 2AL 87.71 2AP 41.69 ETS 41.09 ZAE 137.61ETE 311.17 2AC 69.85 ETC 261.03 CLP -28.02

CLA -2.52 RAL 236.81RAO 6567.3 VEL 11.397 PTH 1.97 VHP 5.467 DPA -52.94 RAP 238.75 ECC 1.1397

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TII4E PO CST TIN INJ 2 LAT INJ 2 LONG

1952.24 -12.46 25.51 85.70 115.63 6 23 48 1352.2 -8.91 18.63

4752.35 16.86 203.82 86.34 66.91 18 31 10 4152.4 13.59 196.67

1693.63 -13.Z2 6.11 85.31 117.06 7 39 40 1093.6 -9.49 359.31

4486.20 17.63 183.89 85.99 65.46 19 49 15 3886.2 14.17 176.80

1488.42 -15.24 349.38 84.16 120.98 8 41 48 888.4 -11.02 342.82

4264.17 19.69 165.95 84.90 61.48 213 56 29 3664.2 15.73 159.06

DIFFERENTIAL COI_CTIC)NS NI0-COJRSE EXECUTION ACCURACY CRBIT DETERMINATICN ACCURACY

TDE .0071 TRA -.6608 TC3 1o4368 8AU .8663 5GT 1546.6 SGR 1854.1 S_3 394.6 ST 391.8 SR 195.4 SS 599.6

ROE -.0143 RRA .3LP_9 RC3-1.8345 FAU .06078 RRT -.8987 RRF .9665 RTF -.9077 CRT -.9887 CRS -.5052 CST .5948

FOE .5041 FRA 1.3105 FCS-6.1gO9 8SP 6189 _ 1991.8 RZ3 -_1768 RI3 .9554 LSA 669.6 HSA 319.3 SSA 18.8

6OE .0160 8RA .73§4 BC3 8.3456 FSP -1161 SGI 1939.5 SG8 4_0.7 THA 141.65 EL1 436.5 EL8 26.3 ALF 153.61

LAUNCH DATE AUG 16 1970 FLIGHT TINE 120.00 ARRIVAL DATE DEC 14 1970

HELIOCENTRIC CONIC DISTANCE 319.875

RL 151 .48 LAL .(30 LOL 322.72 VL 26.699 GAL -.53 A2'L 87.78 _ 139.00 SNA 127.69 ECC .18659 INC 2.2162 VJ 29.412

RP 107.57 LAP 1.45 LOP 101.74 VP 37.791 GAP -5.81 AZP 91.67 TAL 182.33 TAP 381.33 RCA 103.86 APO 151,51 V2 35.229
RE 59.382 GL 20.69 GP -35._3 2AL 88.57 ZAP 45.92 ETS 39.85 ZAE 135.29 ETE 307.47 ZAC 66.46 ETC 260.78 CLP -31.12

PLANETOCENTRIC CONIC
C3 8.538 VHL 2.9'8_ DLA 1.87 RAL 8_.86 RA0 6567.3 VEL 11.399 PTH 1.97 VHP 5.332 OPA -56.82 RAP 237.04 ECC 1.1405

LNO'I AZMTH LNCH TIME L-I TIN[ INJ LAT INJ LON6 |NJ RT A_ INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 5 23 26 2070.53 -15.83 38.56 86.27 113.79 5 57 57 1470.5 -12.48 25.49

90.00 17 40 13 4636.14 13.68 196.88 85.94 64.93 18 57 30 4036.1 10.13 189.88

1(30.00 6 45 22 1806.25 -16.60 18.76 85.gO 115.28 7 15 29 1206.3 -13.07 5.75
1{30.00 J9 O 59 4375.65 14.39 177.88 85.56 63.51 20 13 54 3775.6 10.71 170.42

110.00 7 54 58 1588.48 -18.65 355.18 84.80 119.18 8 21 86 988.4 -14.62 348.33

110.[30 20 7 52 4166.25 16.41 160.85 84.43 59.58 21 17 19 3566.8 12.25 153.61
DIFFERENTIAL COR_CT|ON5 NI0-CO.WSE EXECUTION ACCURACY ORBIT OETERNINATIC_ ACCURACY

TOE -.0218 TRA -.6458 TC3 1.3837 BAU .2866 .T_T 1508.3 SGR 1439.2 SC,3 415.8 ST 382.7 SR 254.3 SS 718.2

ROE .0580 RRA .3815 RC3-2.0947 FAU .06261 RRT -.8979 RRF .9765 RW -.9062 CRT -.9334 CRS -.8562 CST .6225
FOE .6716 FRA 1.4051 FC3-6.3487 8SP 6492 S_B 2080.4 R_3 -.1657 RI3 .9646 LSA T9_.2 HSA 296.6 SSA 16.4

8DE .0618 8RA .7495 6C3 8.5104 FSP -1837 561 2026.7 S_8 469.5 THA 136.37 ELl 452.9 EL2 77.1 ALF 147.12

LAUNCH DATE AUG 16 1970 FLIGHT TIN([ 122.00 ARRIVAL CATE 0EC 16 1970

HELIOCENTRIC CONIC DISTANCE 325.883

RL 151.48 LAL .DO LCL 322.72 VL 26.750 GAL -.61 AlL 87.35 PiCA 142.25 SMA 128.03 ECC .18353 INC 2.6535 Vl 29.412

RP IO7.55 LAP 1.62 LOP 104.98 VP 37.833 GAP -5.23 AZP 92.10 TAL 182.73 TAP 324.96 RCA 104.53 APO 151.52 v2 35.235

RE 61.346 GL 24.72 GP -39.43 7AL 89.31 ZAP 50.41 ETS 38.49 ZAE 132.66 ETE 303.54 ZAC 62.69 ETC 260.40 CLP -34.41

PLANETOCENTRIC CONIC

C3 8.772 VHL 2.968 0LA 3.35 RAL 237.12 RA0 6567.3 V[L 11.409 PTH 1.97 VHP 5.252 DPA -59.75 RAP 234.47 ECC 1.1444

LNCH AZNTH LNCH TINE L-I TIMC INJ LAT INJ LON6 INJ RT ASC INJ AZ14TH INJ TIf,_ PC) CST TIN INJ 2 LAT INJ 2 LONG

90.00 4 53 56 2202.84 -19.28 40.74 87.60 111.15 5 30 39 1602.8 -16.24 33.39

90.00 18 11 45 4514.11 10.0(3 189.69 86.81 63.37 19 26 59 3914.1 6,34 182.92

1(30.00 6 17 48 1932.33 -20.09 20._ 87.26 112.61 6 50 1 1332.3 -16.85 13.20

1(30.00 19 30 34 4859.85 10.77 170.59 85.80 61.95 20 41 34 3659.9 6.93 163.90

110.00 7 31 50 1700.66 -22.23 I.B6 86.20 116.66 8 O 10 1100.7 -18.48 354,74

110.(30 20 33 2 4064.28 12.81 154.54 84.60 58.03 21 40 47 3464.3 8.50 148.10

DIFFERENTIAL CORRECTIONS N|O-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.O4BO TRA -.6888 TC3 1.2687 8AU .3084 _,T 1437.3 SGR-165| .6 54;3 429.1 ST 378.7 SR 398.3 SS 851.4

ROE .1523 RRA .4542 RC3-8.3035 FAU .06327 RRT -.8977 I_F .9635 RTF -.9016 CRT -.8308 CRS -.9669 CST .6644
FOE .8601FRA 1.4753 FC3-6.2440 8SP 6786 566 Z189.4 R23 -.1488 R13 .9732 LSA 975.0 HSA 276.0 SSA 13.9

BOg .1597 8RA .7757 8C3 2.6298 FSP -1282 _| 2133.9 SG8 4g0.1 THA 130.59 ELI 585.9 EL2 159.6 ALF 133.27

LAUNCH DATE AUG 16 1970 FLIGHT TINE 124.OO ARRIVAL DATE DEC 18 1970

HELIOCENTRIC CONIC DISTANCE 338.469

RL 151.48 LAL .(30 LQ. 3_Z.72 VL 26.795 GAL -.68 AZL 86.84 MiCA 145.46 SMA 128.32 ECC .18087 INC 3.1598 VJ 29.412

RP 107.53 LAP 1.79 LOP 108.82 VP 37.870 GAP -4.68 A2'P 92.60 TAL 183.08 TAP 328.54 RCA 105,11 APO 151.53 v8 35.240

RC 63.355 GL 29.06 GP -43.57 ZAL 89.92 ZAP 55.13 ITS 36.90 ZAI[ 189.66 [TE 299.44 ZAC 58.54 ETC 259.84 CLP -37.90

PLANETOCENTRIC CONIC

C3 9.845 VHL 3.041 OLA 9.70 RAL 837.59 RAO 6567.3 VEL ||.430 PTH 1.98 VHP 5.837 0PA -63.49 RAP 230.68 ECC 1.1522

LNO4 AZNTH LNCH TXNE L-I TIN[ |NJ LAT |NJ LCNG |NJ RT AS( _NJ AZNTH INJ T_NE PO CST T;M INJ 2 LAT INJ 2 LONG
90.00 4 21 54 2358.34 -22.66 50.40 89.86 107.46 5 ! 6 1752.3 -20.05 42.69

90.00 18 47 34 4384.82 5.97 182.33 87.88 62.27 20 0 39 3784.8 2.21 175.66

100.00 5 48 1 2074.59 -83.54 _9.6_ 89.54 108.98 6 22 36 1474.6 -20.73 21.99

I(30.00 213 4 8 4137.81 6.78 J63.72 86.84 60.88 81 13 6 3537.8 2.84 157.15

110.00 7 7 8 1827.03 -85.87 9.87 88.55 113.17 7 37 35 1827.0 -22.50 2.33

110.00 21 1 31 3958.13 8.92 148.78 85.54 56,86 82 7 29 3358.1 4.50 142.49

01FFEMENTIAL CCRRIECTIONS NI0-COURSIE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -.0666 TRA -.6089 TC3 1.09_1 8AU .3324 SGT 1347,9 _ 1889.9 .$G3 433.2 ST 371.7 SR 602.2 55 983.0

ROE .2785 RRA .5438 RC3-8.4554 FAU .06841 RRT -.8913 RRF .9884 RTF -.8923 CRT -.7782 CRS -.9914 CST .6910

FOE 1.0530 FRA 1.5312 FE3-5.8442 B_ ° .7187 S_ 2321.3 R_3 -.1862 R|3 .9806 LSA 1182.7 HSA 261.0 SSA 11.4

608 .8805 8RA .8160 8C3 8.6897 FSP -1306 S_I L_264.6 S_2 510.0 THA 124.44 ELI 676.5 EL2 207.8 ALF 118.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970_

LAUNCH GATE AUG 16 J970 FLIGHT T|NE 126.D0 ARRIVAL CATE CEC 20 1970

HELIOCENTRIC CONIC

RL 151.48 LAL .O0

RP 107.5? LAP 1.95
RE 65.403 GL 33.70

PLANE TOCENTRIC CONIC

C3 10.041 VHL 3.169

LNCH AZNTH LNCH TIH_

90.00 3 45 49

90.00 19 29 19

|00,00 5 14 48

I00.00 _ 43 2

110.00 6 40 7

110.00 21 34 11

LOL 3?2.72 VL 26.834 GAL

LOP 111.47 VP 37.902 GAP

GP -48.06 ?AL 90.38 ?AP

OISTANC£ ]39.0]!

-.7} AZL 86.24 PICA 148.69 SNA 128.58 ECC ,17857

-4.13 AZP 93.21 TAL 183.37 TAP 332.06 RCA 105.62

60.00 ETS 34.99 ZAE 126.24 ETE 295.23 ZAC 54.05

CCA 14.31RAL 238.30 RAO 6567.4 VEL 11.464 PTH 1.99 VHP 5._03 OPA -67.34
L-Z TINE ]NJ LAT |NJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO C$T TIM

2524.20 -25.68 62.08 93.21 102.36 4 27 53 1924.2

4245.48 1.51 174.52 89.36 61.72 ZO 40 5 3645.5
2237.26 -26.69 40.71 92.94 105,99 5 52 5 1637.3

4007.66 2.41 156.53 88.85 60.20 21 49 49 3407.7

1970.27 -29.34 19.56 92.07 108,39 7 12 58 1570.3
3847.42 4.75 142.92 8T._ 56.11 2_ 38 19 3247,4

INC 3.7566 vl 29.412

APO 151.54 V2 35.245

ETC 259.05 CLP -41.57

01FFERENTIAL CORRECTIONS

TOE -.0736 TRA -.5853 TC3 .8824 BAU .3584

ROE .4268 RRA ,6540 RC3-2.5201 FAU .05977

FDE 1.2398 FRA 1.5691 FC3-3.1529 BSP 7668

BOE .4331 BRA .8777 tiC3 2.6701 FGP -1294

MID-COURSE EXECUTION ACCURACY

5GT 1234.2 5GR Z155.1S_3 425.6

RRT -.8763 RRF .9918 RTF -.8755

•_ 2481,7 R_3 -,10|6 R|3 .9867

.S(,I 2424.9 ,S_2 527.9 TNA 118.12

RAP 225.11 ECC 1.1653

INJ 2 LAT INJ 2 LONG

-23.72 53.96

-2.29 167,89

-24.50 32.59

-1.57 150.01

-26.54 11.49

.27 136,70

ORBIT OETERMINATIC_ ACCURACY

S_ 354.0 SR 855.5 SS 1104.1

(RT -.7377 CR$ -.9975 CST .6889

LSA 1418.9 MSA 250.6 SSA 9.3

ELl 897.4 EL? 227.9 ALF 108.19

LAUNCH OATE AUG 16 1970 FLIGHT TIME 128.00 ARRIVAL CATE DEC ?2 1970

HELIOCENTRIC CONIC

RL 191.48 LAL .00 LOL 322.71 VL 26.867 GAL

RP 107.51 LAP 2.11 LOP 114.71 VP 37.929 GAP

RC 67.486 GL 38.58 GP -52.85 ZAL 90.68 ZAP

PLANETC(ENTRIC CONIC

C_ 11.302 VHL 3.362 DLA
LNCH A2'MTH LNCH T|NE L-I TINE INJ LAT

90.00 3 2 41 1728.30 -27.84

90.00 20 20 JO 4089.47 -3.52
100.00 4 35 48 2428.00 -29.09

100.00 21 29 43 3865.00 -2.42

IJ0.00 6 9 34 2134.66 -32.27

110.00 22 12 27 373J.11 .32

0IFFERENTIAL CCRRI[CTION5

TOE -.0618 TRA -.5523 TC3 .6370 BAU ;3847

ROE .6252 RRA .7880 RC3-2.4649 F4U .05506

FOE 1.4048 FRA 1.5756 FC3-4,2177 8SP 8206

80E .6283 BRA .9630 Be3 2.5459 FSP -1237

0ISTANCE 345.569

-.77 AZL 85.5_ I'_A J51.92 5HA 128.BO ECC .17660 INC 4.4757 Vl 29.412

-3.61AZP 93,95 TAL 183.60 TAP 335.52 RCA 106.06 APO 151.55 V2 35.249
64.91 ETS 32.65 ZAE 122.38 ETE 290,96 ZAC 49.25 ETC 257,97 CLP -45.41

19.J2 RAL 239.16 MAD 6567.4 VEL 11.519 PTH 2.01 VHP 5.470 CPA -71.15 RAP 216.81 ECC 1.1860
INJ LOf_ INJ RT ASC INJ 42'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

76.61 97.78 95.40 3 48 9 2128.3 -26.80 68.10

165.81 92.74 61.89 21 28 19 3489.5 -7.26 159.12

54.36 97.62 97.g0 5 16 16 1828.0 -27.79 45.80

148.70 9"Z,13 60.20 22 34 8 3265.0 -6.37 142.14

31.46 96.99 J0J.93 6 45 _ 1534.7 -30,30 22.80

136.84 90,42 55.82 23 14 38 3131.1 -4.17 130.63

NI0-COURS£ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

5rjT 1089,5 S(,R2430.5 SG3 403.9 ST 317.1 SR 1149.0 SS 1201.9

RRT -,8458 RIRIr ,9942 RTF -.8439 CRT -.6599 CRS -.9992 C$T .6300

5(*6 Z663.5 R23 -.0765 R13" .9913 LSA 1675.2 MSA ?42.9 SSA 7.4

SGI _607,8 SG2 541.7 THA 111 .75 ELI 1166.7 EL2 234.3 ALF 100.76

LAUNCH CATE AUG 16 1970 FLIGHT TIME 130.00 ARRIVAL CATE OEC 24 1970

HELIOCENTRIC CONIC

RL 151.48 LAL .00

RP 107.50 LAP 2.25

RC 69.600 GL 43.64

PLANE TOCENTRIC CONIC

C3 13.273 VHL 3.645

LNCH ATHTH LNCH TIIAE

90.00 2 4 14
90.00 21 28 26

I(30.00 3 45 29

lO0.O0 22 29 31

II0.00 5 33 I

II0.00 2_ 38 49

CI$T_NfE 557.079

LOl _22.72 VL 26.895 GAL -.80 AZL 84.64 HCA 155.14 SMA 12P.99 ECC .17494 INC 5.3645 vJ 79.412

LOP 117.96 VP 37.952 GAP -3.10 AZP 94.87 TAL 183.77 TAP 338.9I RCA 1_6.4E APO 151.55 VZ 35.253

CP -57,90 7AL 90.83 _AP 69,75 ETS 29.78 ZAE 11_.09 ETE 286.66 ZAC 44.19 ETC ?56,47 CLP -49,36

CLA ?4.03 RAL 240.50 RA0 6567.5 VEL 11.604 PTH 2.03 VHP 5.770 CPA -74.61

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2990.92 -28.03 95.77 103.38 85.83 2 54 5 2390.9

3895.00 -9.64 154.BO 98.04 63.25 22 33 21 3295.0

2664.44 -29.83 71.86 103.49 88.04 4 29 54 L7064.4

3696,7l -8.05 139.38 97.18 61.11 23 31 28 3096.7

2528.01 -34.04 46.25 103.45 93.36 6 11 49 1728.0
3605.90 -4.46 130.30 94.98 56.07 23 58 55 300fl.9

OIFFERENTIAL CORRECTIONS

T0E -.0188 TRA -.5079 TC3 .3904 BAU .4099
ROE .8775 RRA .9578 RC3-2.2769 FAU .04848

FOE 1.5273 FRA 1.5513 FC3-3.16210 6SP 8823

60E .8777 BRA 1.O841 Bc3 2.3101 FSP -I139

MIO-COURS£ EXECUTION ACCURACY

SGT 920.3 SGR 2716.2 SG3 368.7
RRT -,7823 RRF ,9958 RTF -.7799

2867.9 R23 -.0527 R13 .9944

•%1 2614.0 S_2 553.3 THA 105.46

RAP 204.15 ECC 1.2184

INJ 2 LAT INJ 2 LONG

-28.32 87.12

-13.16 147.88

-29.79 63.06

-11.84 132.64

-33.20 37.11

-8.89 124,00

ORBIT 0ETER_INATION ACCURACY

57 264.2 SR 1466.9 $S 1262.8

CRT -,4414 CR5 -.9997 CST .4712

LSA 1938.9 MSA 238.7 SSA 5.9
ELl 1471.7 EL2 236.3 ALF 94.67

LAUNO4 DATE AUG 16 1970 FLIGqT TIME 13_.00 ARRIVAL DATE OEC 26 1970

HELIOCENTRIC CONIC

RL 151.48 LAL .00

RP J07.49 LAP 2.39

RC 71.740 GL 48.78

PLANETC_ENTRIC CONIC

C3 16.406 VHL 4.050

LI_.H A_TH LN(H TINE
83.41 22 fl5 52

96.59 0 48 48

I00.00 2 16 33

100.00 0 14 44

110.00 4 44 33

110.O0 0 3 13

0ISTANCE 358.520

LCL 322.72 VL 26.917 GAL -,81 AZL 83._0 HI(.A

LOP 121.20 VP 37.970 GAP -2.60 AZP 96.04 TAL
GP -63.16 ZAL 90,83 2'AP 74.36 ETS L:x6.30 ZAE

158.35 SMA 129.14 ECC .17356

183.86 TAP 342.22 RCA 106.73

113.39 ETE 282.31 ZAC 38.93

0LA 29.01 RAL 242.00 RAO 6567.7 VEL II.738 PTH 2.07 VHP 6.249 OPA -77.18

L-I TINE INJ LAT INJ LONG INJ RT _.5( INJ AINTH INJ TIME PO CST TIM

3666,46 -21.21 143.39 107.59 69.73 23 56 58 3066,5

3313.87 -21.20 117.54 107.59 69.72 I 44 2 2713.9

_032,19 -15,99 96.39 109._6 74.69 3 7 5 2432.2

3423.37 -16,58 123.57 I05.5_ 64.77 I 11 47 2823.4

2568.75 -33.41 64.96 111.00 82.33 5 27 21 1968.7

3459.58 -9.95 122.53 101.76 57.13 1 0 53 2859.6
DIFFERENTIAL CORR_CTI_$

TOE .O737 TRA -.44Lw7 TC3 .1_3 BAU .4302

ROE 1.1976 RRA 1.1676 RC3-1.9543 FAU ,04026

FOE 1.5923 FRA 1.489"Z FC3-2.1245 _P 9482

80E 1.1999 BRA 1.2488 6C3 1.9616 FSP -1004

INC 6.4993 Vl 29.412
APO 151.56 V2 35.255

ETC 254.38 CLP -53.35

RAP 185.09 ECC 1.2700

INJ 2 LAT ZNJ 2 LONG

-23.78 135.61

-_3,77 109,75

-27.84 90.08

-19.84 116.30

-34.11 55.79

-14.22 116.02

ORBIT DETERMINATION ACCURACY

ST 2_8.8 SR 1787.0 SS 1277.5

CRT .1281CRS -.9999 CST -.1404
LSA 2196.9 MSA 237.0 5SA 4.7

ELI 1787.2 EL2 236.8 ALF 89.00

NIO-CCUR-_E EXECUTION ACCURACY

SC,T 736.4 _ 2990.6 SG3 321.4

RRT -,6320 RRF .9969 RTF -.6296

SG8 _079.9 R25 -.0304 R13 .9964

S_1 _027.9 ,%_ 563.6 THA 99.17
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH _ATE AUG 16 1970 FLIGHT TIN[ 134.00

HELICX_ENTRIC CONIC

RL 151,48 LAL .O0

RP 107.48 LAP 2.53

RC 73.903 GL 53.85

PLANE TC_ENTRZC C0NIC

C3 21.5H9 VHL 4.646

LNCH AZHTH LNCH TII_

70,61 ZI 31 35

109.39 Z 27 IO

70.61 21 31 35

IO9.39 Z Z7 10

110.00 3 6 32

110.00 I 55 20
OIFFERENTIAL CORI_CTIONS

TOE .2418 TRA -.35|O

ROE 1.6235 RRA 1.4577

FOE 1.6111FRA 1.4158

802 1.6414 BRA 1.4993

01STAN(E 365.010

LOL 322.72 VL 26.935 GAL -.81 AZL 81.99 HCA 161.56 5MA

LOP 124.45 VP 37.985 GAP -Z.13 4?P 97.60 TAL 183.88 TAP

GP -68.6? ZAL 90.71 ZAP 78.59 ETS 22.11 ZAE 108.29 ETE

ARRIVAL 0ATE CEC 28 1970

LAUNCH OATE AUG 16 1970

129.27 EC_ .17244 INC 8.0079 Vl 29.412

345.44 RCA 106.97 APO 151.56 V2 35.257

277.85 2AC 33.50 ETC 251.38 CLP -57.13

HELIOCENTRIC CONIC

RL 151.48 LAL .00

RP 107.48 LAP 2.6§

RC 76.087 GL 58.67
PLANETOCENTRIC CONIC

C3 30.751 VHL 5.545

LNCJ4 ATHTH LNCH TZNE

62,89 20 57 7

117.11 3 17 2!

62,89 ,_0 57 7
117.11 3 17 21

62.89 210 57 7

117.11 3 17 2|

DIFFERENTIAL CC_RECTIONS

TOE .5733 TRA -.1807

ROE 2.1378 RRA 1.8148

FO_ 1.546| FRA 1.2_7

BOE 2.2134 BRA 1.8238

CLA 33.86 RAL 243.77 RAO 6567.9 VEL 11.957 PTH 2.13 VHP 6.988 OPA -78.08 RAP 159.71 ECC 1.3553

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2NTH INJ TIM[ PO CST TIN INJ 2 LAT INJ 2 LCNG

4019.24 -22.71 170.65 115.19 64.18 22 38 35 3419.2 -25.99 163.05

3090.21 -22.70 101.41 115.19 64.17 3 18 40 2490.2 -25.98 93.82

4019.24 -22.71 170.65 115.19 64.18 22 38 35 3419.2 -25.99 163.05

3090,21 -22.70 101.41 115.19 64.17 3 18 40 2490.2 -25.98 93.82
2969.99 -25.99 93.68 116.83 66.97 3 56 2 2370.0 -28.87 85.69

3187.46 -19.50 |07.22 _13.42 61.35 2 48 27 2587.5 -23.17 100.00

NI0-COURS4[ EXECUTION ACCURAC_ ORBIT 0ETERNINATION ACCURAC_

TC3 -.0|41BAU .4323 SGT 600.6 `%R 3260.3 ,%3 268.3 ST 336.7 SR 2105.0 55 1258.7

RC3-1.4976 FAU .0_032 RRT -.2620 _ .9976 RTF -.2620 CRT .6990 CRS-I.OOO0 CST -,7035

FC3-1.2160 6SP 9703 508 3315.2 R_3 -.0082 R13 .9976 LSA 2464.0 HSA 239.4 5SA 3.8
8C3 I .4977 FSP -806 ,%1 ]264.3 ,%2 578.9 THA 92.85 ELI 2118.3 EL2 239.3 ALF 83.54

FLIGHT TINE 136.00 ARRIVAL OATE OEC 30 1970

0ISTANCE 371.416

LQ. 322.72 VL 26.949 GAL -.79 AZL 79.88 H_ 164.75 5HA 129.36 ECC .17156 INC10.1240 vJ 29.412
LOP 127.70 VP 37.996 GAP -1.67 A2'P 99.77 TAL 183.82 TAP 348.57 RCA 107.17 APO 151.55 VZ 35.258

GP -74.33 ZAL _O.51 ZAP 82.29 ETS 17.00 ZAE 102.76 ETE 273.03 ZAE 27.89 ETC 246.74 CLP -60.20

OLA 38.41 RAL 245.74 RAO 65649.2 VEL 12.334 PTH 2.22_VHP 8.132 OP4 -76.79 RAP 135.89 ECC 1.506!
L-I TINE INJ LAT INJ LONG INJ RT A,_K_ INJ AZMTH INJ TIME F_ CST TIM INJ 2 LAT INJ 2 LONG

4232.66 -22.44 187.56 124.35 57.98 22 7 40 3632.7 -26.50 180.40

3051.41 -L:_.43 96.15 124.34 57.97 4 8 12 2451.4 -26.49 90.99
4232.66 -LP'Z.44 187.56 124.35 57.98 22 7 40 3632.7 -26.50 180.40

_051.41 -LP"Z.43 _.15 124.34 57.97 4 8 12 2451.4 -26.49 90.99

4232.66 -L:_.44 187.56 124.35 57.98 22 7 40 3632.7 -26.50 180.40

3051.4| -22.43 96.15 124.34 57.97 4 8 12 2451.4 -26,49 90.99

NID-COUR._E EXECUTION ACCURACY ORBIT OETERMINATION ACCURAC_
SGT 647.9 SGR 3452.5 `%3 210.1 ST 596.7 5R 2322.8 SS 1178.9

RRT ._65 _ .9980 RTF .3883 CRT .9071 CRS-I.O000 CST -.9086

`%6 3512.7 R23 .0100 R13 .9980 LSA 2661.0 HSA 245.4 SSA 3.1

`%1 3461.8 ,%2 595,9 THA 85.73 ELI 2385.7 EL2 244.5 ALF 76.74

rc3 -.o991 8Au .4269

RC3-J.0337 FAU .02124

FC3 -.5980 BSP 10563

BC3 1.0385 FSP -654

LAUNCH CATE AUG 16 1970 FLIGHT TIN[ 138.00 ARRIVAL CATE JAN | 1971

HELIOEENTRIC CONIC

RL 151.48 LAL .00

RP 107.48 LAP Z.77

RC 78.289 GL 6Z.90

PLAN(_TOCENTRIC CONIC

C3 48.681 VHL 6.977

LNEH AZHTH LNCH TIME

57.09 20 38 59

122.91 3 flI 41

57.09 20 3P 59

122.91 3 5J 4J

57.09 2/3 38 59

122.91 3 51 41

CISTANCE 377.767

LOL 322.72 VL 26.959 G4L -.75 AZL 76.68 HCA 167.9] SHA 129,43 ECC .17090 INC13.3209 Vl 29.417

LOP 130.95 VP 38.003 GAP -1.23 AZP |03,04 TAL 183.66 TAP 351.57 RCA 107.31 APO 151 .55 v2 35.259
GP -80.46 ZAL 9(3.27 ZAP 85.32 EIS 10.17 ZAE 96.64 ETE 266.99 ZAC 22.03 ETC 238.43 CLP -60.55

CLA 42.35 RAL 247,77 RAO 6568.8 VEL 13.040 PTH 2.38 VHP 9.975 CPA -73.53 RAP 113.31ECC 1.8012

L-I TIHE INJ LAT INJ LONG INJ RT ASE ]NJ AZNTH JNJ TIHE PO CST TIH INJ 2 LAT INJ 2 LONG

4422,09 -19.71 2OI.60 134.64 5132 Zl 52 41 _822.1 -24.52 195.12

3093.47 -19.69 99.65 134.63 51.72 4 43 14 2493.5 -24.51 93.18

4422.09 -19.71 201.60 134.64 51.72 21 52 41 3822.1 -24.52 195.12

3093.47 -19.69 99.65 134.63 51.72 4 43 14 2493,5 -24.51 93.18

4422.09 -19.71 2OI.60 134.64 51.72 21 52 41 3822.1 -24.52 195.12

3093.47 -19.69 99.65 134.63 51.72 4 43 14 2493.5 -24.51 93.18

CR6/T 0ETERNINATION ACCURAC_

ST 1037.2 SR 2410.7 SS 1085.7

CRT .9628 CR5-1.0000 CST -.9649

LSA 2828.0 HSA 260.8 SSA 2.5

EL1 2611.5 EL2 258.6 ALF 67.26

DIFFERENTIAL CORRECTIONS

TOE 1.2612 TRA .1669 TC3 -.IlBO BAU .3759

ROE 2.7797 RRA 2.3240 RE3 -.5654 FAU .01213
FOE 1.4566 FRA 1.1861 FC3 -.2158 8SP 11260

80E 3.0524 BRA 2.3_O0 8C3 .5776 FSP -497

NI0-COURSE EXECUTION ACCURACY

,%T 1064.9 `%R 3535.7 ,%3 156.0

RRT .78_ _ .9983 RTF .7974

`%6 3692.6 _3 .0279 R13 .9980

,%1 3637.5 ,%2 635.2 THA 76.19

LAUNCH OATE AUG 16 1970 FLIGHT TINE 140.00 ARRIVAL OATE JAN 3 1971

H£LIOCENTRIC CONIC

RL 151.48 LAL .00

RP 107.48 LAP 2.87

RC 80.507 GL 65.89

PLANETOCENTRIC CONIC

C3 89.768 VHL 9,475

LNCH AZMTH LNCH TINE
53.32 20 30 46

126.68 4 132'_

53.32 20 3046

126.68 4 1322

53.32 2'0 3046

126.68 4 13L:_'Z

0I STANEE 384.0_B
LOL 32_.72 VL 26._6 GAL -.69 A2'L 71.29 H_A

LOP 134.20 VP _.007 GAP -.82 A2P 108.49 TAL
6P -87.07 ZAL 90.O2 ZAP 87.59 ETS 352.29 ZAE

171.01 St4A

183.38 TAP

89.46 ETE

129.47 ECC .17044 INC18.7064 Vl 29.412

354.39 RCA I07.40 APO 151.54 v2 35.258

250.24 2AC 15.79 ETC 213.18 CLP -34.72

OLA 45.09 RAL 249.45 RAO 6569.8 VEL 14.530 PTH 2.64 VHP 13.203 0PA -68.48

L-I TINE INJ LJ_T INJ _ INJ RT A,_C INJ A_t'MTH INJ TIME PO CST TIN

4607.58 -14.10 213.21 144.97 46.72 21 47 33 4007.6

31_J.33 -14.08 J04.|0 144.95 46.71 5 6 41 2599.3

4607.38 -14.10 2|_.2| 144.97 46.72 2J 47 33 4007.6

3199.33 -14.08 104.10 144.95 46.71 5 6 41 2599.3

4607.58 -14.10 213.21 144.97 46.72 21 47 33 4007.6

3199.33 -14.08 104.10 144.95 46.71 5 6 41 2599.3

OIFFERENTIAL CORR1ECTION$ NI0-C,(XJR,_E EXECUTION ACCURACY

TOE 3.6862 TRA 1.6726TC3 -.0853 BAU .2161 `%T 2654.7 `%R 2777.4 `%3 110.9

ROE 2.4233 RRA 2,7322 RC3 -.1585 FAU .00318 RRT .9043 RRF" .9852 RTF .9612

FOE 1.3980 FRA 1.1251 FC3 -.0_07 BSP 11801 _ _42.1 R_3 .0443 RI3 .9979

80E 4.4114 8RA 3._O35 8C3 .1801F8P -358 `%1 3749.2 SC,2 839.4 THA 46.43

RAP 97.68 ECC 2.4774

INJ 2 LAT INJ 2 LONG

-19.50 207.46

-19,48 98.35

-19.50 207.46

-19.48 98.35

-19.50 207.46
-19.48 98.35

ORBIT OETERNINATION ACCURAC_

ST 2270.2 SR 1625.0 SS 1019.3

CRT .9673 CRS -.9931 CST -.9904

LSA 2952.4 NSA 341.2 SSA 2.0

ELI 2771.4 EL2 337.4 ALF 35.30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OP

LAUNCH OATE AUG 16 1970

HELIOCENTRIC CONIC

RL 151.48 LAL .DO

RP 107.4H LAP Z.97

RC _Z.739 GL 65.91

PLAN[TOCENTRIC CONIC

C3 ZII.OO1 VHL 14.526

LNCH AZNTH LNCH TIN_

53.39 20 32 9

126.61 4 14 15

53.39 21J 32 9

126.61 4 14 15

53.39 20 32 9

126.61 4 14 15

FLIGHT TIME 14Z.00 ARRIVAL 0ATE JAN 5 1971

ClSTANCE 390.093

LOL 322.72 VL 26.969 GAL -.59 AZL 60.55 HCA 173.95 5HA 129.49 ECC .17015 INC29.4549 Vl 29.412

LOP 137.45 VP 38.D08 GAP -.46 AZP 119.32 TAL 182.87 TAP 356.82 RCA 107.46 APO 151.52 VZ 35.257

GP -82.18 ZAL 89.88 ZAP 89.03 ET$ 198.Z3 ZAE 79.76 ETE 97.38 ZAC lO.O7 ETC 26.70 CLP 82.88

CLA 45.04 RAL 249.74 RAO 6571.E VEL 18.230 PTH 3.02 VHP 19.737 OPA -60,59 RAP 84.56 ECC 4.4725

L-I TIME IN! LAT IN! LONG IN! RT ASC IN! AZNTH IN! TIME PC) CST TIM IN! 2 LAT INJ 2 LONG

4766.86 -6.32 220.43 J53.20 45.33 21 51 36 4166.9 -12.10 213.04

3359.90 -6.50 111.44 J53.19 45.33 5 10 15 2759.9 -12.D8 106.05

4766.86 -6.52 220.45 |53.20 45.33 21 51 36 4166.9 -12.10 215.04

3359.90 -6.50 111.44 I53.19 45.33 5 10 15 2759.9 -12.08 106,05

4766.86 -6.52 220.45 153.20 45.33 21 51 36 4166.9 -12.10 215.04

3359.9(3 -6.50 t11.44 153.19 45.33 5 IO 15 2759.9 -12.08 106.05

OIFFERENTIAL CORRI[CTION$

TOE -.1471 TRA 1.2125 TO3 -,0090 BAU .3112
ROE-6.9595 RRA-4.B279 RE3 -.1099 FAU-.O0850

FOE 1.5072 FRA 1.2256 FC3 .0349 8SP 12138

80E 6.9611 BRA 4.9778 BE3 .I103 FSP -257

LAUNCH OATE AUG 16 1970

NI0-COUR54E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACr

5GT 679.8 5GR 3860.1 $G3 78.7 ST 211.2 SR 2861.7 S5 1072.4

RRT -.6512 RRF -.9965 RTF .6863 CRT -.0081CR$ .9990 CST -.0536

3919.5 R23 -.0586 RI3 -.9976 LSA 3055.7 MSA 216.0 $5A .O

$61 3884.3 562 524.0 THA 96.46 ELI 2861.7 £L2 211.2 ALF 90.03

FLIGHT TIME 144.00 ARRIVAL OATE JAN 7 1971

HELIOCENTRIC CONIC 01STANCE 395.518

RL 151.48 LAL .00 LOL 322.72 VL 26.968 GAL -.35 AZL 35.43 PICA 176.33 SNA 129.49 ECC .16997 INC56.5676 Vl 29.412

RP I07.49 LAP 3.06 LOP 140.70 VP 38.0(36 GAP -.28 A2'P I46.51 TAL |8|.73 TAP 3§8.06 RCA 107.48 APO I51.50 V2 35.255

RC 84.985 GL 57.11 GP -64.88 ZAL 69.67 ZAP 89.64 ETS 186.77 ZAE 62.39 ETE 86.40 ZAC 17.67 ETC ]07.07 CLP 89.14

PLANETOCENTRIC CONIC

C3 718.300 VHL 26.B01

LNO4 AZMTH LNCH TII4E L-I TIME INJ LAT INJ LONG INJ RT A$_ INJ A2_4TH INJ TIME

65.67 21 12 58 4736.68 -.47 212.67 155.54 53.34 22 31 55

114,33 3 4 52 3638.2! -.45 I30.O'Z 155.53 53.34 4 5 30

65.67 21 12 58 4736.68 -.47 212.67 135.54 53.34 22 31 55

114.33 3 4 52 3638.21 -.43 130.02 !55.53 53.34 4 5 30

65.67 21 12 58 4736.68 -.47 212.67 !55.54 53,34 22 3I 55

114.33 3 4 52 3638.21 -.45 130.O2 155.53 53.34 4 5 30

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-3.8307 TRA -.1462 TC3 -.0713 8AU 2.4144 SGT g08.5 _ _609.3 $G3 62,0

RO-11.0366 RRA-9.0_ RC3 -.241I FALP.04117 RRT .7716 RRF -.9992 RTF -.749_

FOE 2.0877 FRA 1.8551 FC3 .0496 8SP 11155 566 372!.9-1_3 -.0644 R13 -.9977

BOEll ,6891 8RA 9.0_00 8C3 .2514 FSP -194 S6I 3678,fl 5_2 567.0 THA 78.74

OLA 36.66 RAL 246.16 RAO 6572.7 VEL 26.976 PTH 3.43 VHP 35.592 OPA -44.86 RAP 71.83 ECC12.8214
IN! 2 LONG

206.65

124.00

206.65
124.00

ZO6.65

124.00

GRSIT OETERMINATION ACCURACY

ST 823.4 5R 2467.7 55 1446.5

CRT .9603 CR$ .9997 CST .9534
LSA 2967.8 MSA 228.0 5SA 1.4

ELI 2592.2 EL2 218.6 ALF 72.10

PO CST TIM IN! 2 LAT

4136.7 -5.23

3038.2 -5.22

41 36.7 -5.23

3038.2 -5.22

4136.7 -5.23

3038.2 -5.22

LAUNCH 0ATE AUG 16 1970

HELIOCENTRIC CONIC

RL I51.48 LAL .00

RP 107,50 L4P 3.14

RC 87.241 GL -52,04

PLAN[TOCENTRIC CONIC

C31014.027 VHL 31.844
LNCH AZMTH LNCH TIME

27.00 3 57 lO

153.00 I4 6 55

27.00 3 57 10

153.00 14 6 55

27.00 3 57 tO
153.00 14 6 55

FLIGHT TIN[ 146.00 ARRIVAL CATE JAN 9 1971

CISTANCE 406.062

LOL 322.72 VL 26.965 GAL -1.fit AZL 158.63 HCA 183.37 ,SMA 129.47 Eke .17106 INC68.6308 Vl 29,412

LOP 143.95 VP 38.002 GAP 1.25 AZP ZI.4O TAL IBS._Z TAP 8.59 RCA 107.32 APO J51.61 V2 35_253

GP 59.55 /AL 90.33 /AP 91.10 ET$ 184.19 ZAE 62.70 ETE 282.15 /AC 138.49 ETC 287.43 CLP 92.16

OLA -66.45 RAL 199.31 RAG 6573.0 VEL 33.694 PTH 3.50 VHP 40.658 DPA 70.51 RAP 6.37 ECC17.6883

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2425.87 -.43 75.92 109.49 156.45 4 37 36 1825.9 6.91 75.13

697.19 -.42 290.31 109.51 156.45 14 18 32 97.2 6,91 287.52

2425.87 -.43 75.92 109.49 156.45 4 37 36 1825.9 6.91 73,13

697.19 -.42 290.31 I09.51 156.45 14 18 32 97.2 6.91 287.52

2425.87 -.43 75.92 109.49 156.45 4 37 36 1825.9 6.91 73.13

697.I9 -.42 290.31 109.51 156.45 14 18 32 97.2 6.91 287.52

OIFFERENTIAL CORRECTIONS MIO-COUR._E EXECUTION ACCURACY

TOE 6.7331 TRA 1.6759 TC3 -.IL:_2 8AU 3.6603 5GT 1619.7 SGR 3263.0 5G3 62.9

R0-I5.8413 RRA -.8659 RE3 .2418 FAU-.05940 RRT -.9321RRF .9995 RTF -.9338

FOE-3.58fll FRA -.2109 FC3 .0507 8SP 11081 SGB ]642.8 _3 -.0640 R13 .9974

80E17.212B 8RA 1.8863 BE5 .2700 FSP -195 SGI Ya03.9 51;2 531.1 THA 115.42

LAUNO-I 0ATE AUG 16 1970 FLIGHT TIME 148.00 ARRIVAL 0ATE

PELIOCENTRIC CONIC DISTANCE 411 ,|80

RL 151.48 LAL .OO LCt. 522.72 VL 26.959 GAL -.77 A2% |2S.65 HCA 185.51 $MA 129,43 ECC .17093 INC35.6452

RP 107.51 LAP 3.2| LCP 147,20 VP 37.994 GAP 1.34 A2'P 54.48 TAL 183.72 TAP 9.23 RCA I07.30 APO 151.55

RC 89.506 GL -64.47 GP 79.45 ZAL 90.13 ZAP 92.17 ETS I85.45 ZAE 82,60 ETE 281.41 ZAC 157.04 ETC 300.01

PLAN[TOCENTRIC CONIC

C3 303.10(3 VHL 17.410 OLA -74.53 RAL 170.17 RAO 657!.7 VEL 20.601 _TH 3.|7 _4P 21.830 0PA 74.10 RAP 296.37

LNCH A_ATH LNCH TII_ L-I TINE INJ tAT INJ LONG INJ RT A8C INJ A2'NTH INJ TIME PC) CST TIM INJ 2 LAT
17.64 I 40 56 2556.89 5.70 79.45 78.58 164.45 2 _ 13 1756.9 13.40

16_.36 12 50 39 5867.00 5.70 261.94 78.60 164.45 14 8 26 5267.0 !3.40

17.64 I 40 56 2556.89 5.70 79.45 78.58 !64,45 2 20 13 1756.9 13.40

162.36 IZ 30 39 fl867.OO 5.70 261.94 78.60 164.45 14 8 26 5267.0 13.40

17.64 I 40 56 2356.89 5.70 79.45 78,58 164,45 2 20 13 1756.9 13.40

162.36 12 30 39 fl867.00 5.70 261.94 78.60 164.45 14 8 26 5267.0 13.40

OIFFERENTIAL COlleCTIONS NID-COL, IRe--_EEXECUTION ACCURACY

TOE 3.4349 TRA I .2320 TC3 -.0805 BAU .7959 5GT |9!5._ _ 3742.3 $65 B0.9

ROE-_,6OO3 RRA-! .9182 RC5 .1799 FAU,-.OI261 RRT -.97_ _ .9994 RTF -.9710

FOE-,_?.1768 FRA -.4773 FC3 .0360 8SP 13303 568 4203.9 R_3 -.0534 RI3 .9980

80E 9.2609 8RA 2.2798 8C3 .1972 FSP -L:_,O 561 4185.2 S(,2 395.3 THA J16.73

ORBIT 0ETERMINATION ACCURACY

ST 1232.6 SR 2853.1 S$ 2268.5
CRT -.9897 CRS-I.OOO0 CST .9901

LSA 3844.2 HSA 166.1 $SA 2.3

ELI 3103.7 EL2 162.3 ALF 115._2

JAN II 1971

Vl 29.412

V2 35.249

CLP 101.92

ECC 5.9883

INJ 2 LONG
77.67

260.16

77.67

260.16
77.67

2_.16
ORBIT DETERMINATION ACCURACY

ST 1219.os_ 2918.1 ss 1391.7
CRT -°9905 CRS-I .0000 CST .9900

LSA3A51.6MSA157.6 SSA t.7
Ol 3158.7EL2 154.5 ALF112.5,
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH CATE AUG 16 1970 FLIGHT T--INE 150.00 ARRIVAL CATE JAN 13 1971

HELIOCENTRIC CONIC

RL l_l .46 LAL .00 LOt. 322.72 VL 26.951 GAL

RP 107.52 LAP },Z6 LOP |50.45 VP 37.985 GAP

RC 91.776 GL -66.39 GP 85.90 IAL 89.80 ZAP

PLAN£TOCENTRIC CONIC

C3 131.610 VHL 11,481

LNCH A2MTH LNCH TIME

16.49 1 12 48

163.51 12 7 7

16.49 1 12 48

163.51 12 7 7

16.49 I lZ 48

163.51 12 7 7

DIFFERENTIAL CORRECTIONS

TCE 3.5607 TRA -,1577 TC3 .0029 BAU .0157

ROE-4.4213 RRA-I.6530 RC3 -.0(384 FAU .00356

FDE-J.H361 FRA -.4711 FC3 -.0234 8SP 13659

60E 5.6H94 BRA 1.6605 BC3 .0089 FSP -361

CISTANCE 417.094

-.60 A2L IIZ.9H PiCA 188.39 .94A I29.37 ECC

1.64 AZP 67.24 TAL 182.91 TAP 11.29 RCA

94.10 ETS 137.72 ZAE 92.84 ETE 232.78 ZAC

.17125 INC22.9757 Vl 29.412

107.ZI APO 151.52 v2 35.245

164.59 ETC 272.16 CLP-179.62

CLA -75.53 RAL I63.69 RA0 6570.4 VEL 15.910 PTH

L-I TIME INJ LAT

2230.12 14,21

5735.84 14.22

2230.12 14.21

5735.84 14.22

22}0,12 14.21

5?35.84 14.22

2.81VHP 14.150 DPA 67.77 RAP 269.27 ECC 3.1693

INJ LONG INJ RT AS( INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

78.40 69.94 165.06 1 49 58 1630.1 21.93 76.60

159.74 69.95 165.06 13 42 43 5135.6 21.94 257.94

78.40 69.94 165.06 1 49 58 1630.I ZI.93 76.60

259.74 69.95 165.06 13 42 43 5135.6 21.94 257.94

78.40 69.94 165.06 1 49 58 1630.1 21.93 76.60

259.74 69.95 165.06 13 42 43 5135.6 21.94 257.94

NIO-COUREdE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5GT 1814.5 S(dR 3970.5 SG3 113.6 ST 17H9.5 SR 2418.5 SS 1172.2

RRT -.40_0 RRF ._27 RTF -,5625 CRT -.8894 CRS -.9924 CST .9388

4365.5 R_3 .0941RI3 .9949 LSA 3157.3 MSA 676.0 5SA 1.6

S_I 4050.6 SG2 1627.8 THA 102.48 ELI 293J.9 EL2 674.7 ALF 125.51

LAUNCH DATE AUG 16 1970 FLIGHT TINE 152.00 ARRIVAL CATE JAN 15 1971

HELIOCENTRIC CONIC

RL 151.48 LAL .00

RP 107.53 LAP 3.31
RC 94.056 GL -65.09

PLANKTC_ENTRIC CONIC

C3 74.532 VHL 8.633

LNCH AZMTH Lf_W_H TIM_

16.46 1 34 44

163.52 12 29 6
16.48 1 34 44

163.52 12 29 6
16.48 I 34 44

163.52 12 29 6

0ISTANCE 423.202

LCL 322.72 VL 26.940 GAL -.46 AZL 106.90 PiCA 191.46 5_A 129.30 ECC .17179 INC16.8978 Vl 29.412

LOP 153.70 VP 37.973 GAP 2.00 AZP 73.42 TAL 182.24 TAP 13.70 RCA I07.08 APO 151,51 V2 35.240

GP 80.30 ZAL 69.31 ZAP 96.73 ETS 28.53 ZAE 99,74 ETE 123.29 ZAC 166.47 ETC 189,53 CLP-134.14

0LA -75.54 RAL 169.20 RAO 6569.4 VEL 13.996 PTH 2.55 VHP 10.503 DPA 61.94 RAP 257.51 ECC 2.2266
L-I TIME INJ LAT |NJ _ INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2108.31 22.22 76.61 73.14 164.35 2 9 52 1508.3 29.90 74.55

5613.99 22.22 257.94 73.16 164.35 14 2 40 5014.0 29.90 255.86

2108.31 22.22 76.61 73.14 164.35 2 9 52 1508.3 29.90 74.55

5613.99 Z2.22 257.94 73.16 164.35 14 2 40 5014.0 29.90 255.86

2108.31 22.22 76.6J 73.14 164.35 2 9 52 1508.3 29.90 74.55

5613.99 ZZ.22 257.94 73.16 164.35 14 2 40 5014.0 29.90 255.88

NI0-CCI._SE EXECUTION ACCURACY CRBIT 0ETERMINATION ACCURACY

,f_T 2756.7 5GR 3511.9 SG3 160.2 ST 1528.7 5R 2906.2 55 1216.6
RRT -.9093 RRF -.9955 RTF ,9379 CRT -.9633 CR$ .9995 CST -.9716

,Tw_B 4464,6 R23 .0814 R13 -.9953 LSA 3518.8 MSA 366.5 $SA 2.5

SGI 4368.3 54;2 922.5 THA 127.47 ELI 3263.3 EL2 365.3 ALF 117.24

DIFFERENTIAL CORRECTIONS

TOE-2.0395 TRA -.8911 TC3 -.2325 BAU ._O53

ROE 4.2813 RRA .7659 RE3 .1994 FAU .01482

FOE-2.1211 FRA -.4403 FC3 -.1721 8SP 14089

BDE 4.7422 BRA 1.1750 Be3 .3064 FSP -515

LAUNCH CATE AUG 16 1970 FLIGHT TIME 154.00 ARRIVAL CATE JAN 17 1971

HELIOCENTRIC CONIC

RL 151.48 LAL .00

RP IO7.55 LAP 3.35

RC 96.339 GL -6'Z"169

PLANE TOCENTRIC CONIC

C3 49.242 VHL 7.017
LNCH AZMTH LNCH TIME

17.06 2 13 57

162.92 13 5 55

17.06 2 13 57

162.92 13 5 55

17,08 2 13 57
162.92 13 5 55

CISTANCE 429.369

LOt. 322.72 VL 26.927 GAL -.33 AZL 103.39 HCA 194.61 SMA 129.21 ECC .17248 INC13.3866 Vl 29.412

LOP 156.95 VP 37.955 GAP 2.36 AZP 77.03 TAL 181.5_ TAP 16.19 RCA 106.92 APO 151.50 v2 35.235

GP 74.10 7AL 88.63 ZAP 99.93 ETS 28.26 ZAE 105,15 ETE 123.33 ZAC 164.63 ETC 211.19 CLP-129.00

CLA -75.01 RAL 178.73 RAC 6568.8 VEL 13.062 PTH 2.38 VHP 8.476 CPA 56.66

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ ATNTH INJ TIME PO CST TIM

2006.68 28.71 74.34 80.28 162.85 2 47 24 1406.7

5514.60 28.72 256.27 B0.31 162.85 14 37 50 4914.6

L_306.68 28.71 74.34 80.28 162.85 2 47 24 1406.7

5514.60 28.72 256.27 80.31 162.85 14 37 50 4914.6

2006.68 28.71 74.34 80.28 162.85 2 47 24 1406.7

5514.60 28.72 256.27 80.31 162.85 14 37 50 4914.6
OIFFERENTIAL CORRECTIONS

TDE-2.3744 TRA -.6682 TO3 -.5097 8AU .4398

ROE 3.6784 RRA .4845 Re3 .4318 FAU .02515

FOE-2.5863 FRA -.3763 FC3 -.4422 85,° 14260
8OE 4.3782 BRA .8253 Be3 .6680 FSP -693

MIO-COURSF. EXECUTION ACCURACY

S6T 2953.0 SGR 3424,5 563 216.1

RRT -.9377 RRF -.9965 RTF .9537

SGB 4521.9 R23 .0944 RI3 -.9936

S(;I 4452.5 SG2 789.0 THA I_0.50

RAP 250.19 ECC 1.8104

INJ 2 LAT INJ 2 LONG

36.33 71.84

36.33 253.77

36.33 71.84

36.33 253.77

36.33 71.84

36.33 253.77

ORBIT 0ETERMINATION ACCURACY

ST 2039.5 $R 3038.3 S5 1566.4

CRT -,9866 CR5 .9999 CST -.9890

LSA 3971.3 MSA 281.8 SSA 3.2

ELI 3648.8 EL2 277.2 ALF 123.74

LAUNCH DATE AUG I6 1970 FLIGHT TINE 156.00 ARRIVAL DATE JAN 19 1971

HELIOCENTRIC CONIC

RL 151.48 LAL .00
RP 107.57 LAP 3.37

RC 98.624 GL -59.85

PLANETOCENTRIC CONIC

C3 35.949 VHL 5.g96

LNCH ATMTH LNCH TIME

18.26 2 57 16

161.74 13 44 27

18.26 2 57 16
161.74 13 44 27

18.26 2 57 16

161.74 13 44 27

DISTANCE 435.552

LOL 322.72 VL 26.912 GAL -.19 A2% 101.11 MCA 197.79 $MA 129.11 ECC .17333
LOP 160.20,VP 37.942 GAP 2.73 A2'P 79.41 TAL 180.91 TAP 18.70 RCA 106.73

GP 68.32 2AL 87.78 ZAP IO3.54 ETS _0.09 ZAE 109.64 ETE 126.10 7AC 161.02

OLA -73.99 RAL 188.99 RA0 6568.4 VIEL 12.543 PTH 2.27 VHP 7.237 0PA 51.69

L-I TINE INJ LAT INJ I._ INJ RT AS( INJ A2'NTH INJ TIM[ PO CST TIM
1925.08 33.67 71.50 87.96 160.65 3 29 21 1325.1

5437.72 33.67 254.61 87.98 160.65 15 15 5 4837.7

1925.O8 33.67 71.50 87.96 160.65 3 29 21 1325.1

5437,72 33.67 254.61 87.98 160.65 15 15 5 4837.7

lgr_5.1_ 33.67 71.50 87.96 160.65 3 29 21 1325.1

5437.72 33.67 254.61 87.98 160.65 15 15 5 4837.7

OIFFER_NTIAL CORRECTIONS
T08-2.5968 TRA -.4997 TC3 -.8570 8AU ,5150

ROE 3.1691RRA .2663 RC3 .6434 FAU .03504

F08-3.0165 FRA -.27_ FC3 -.8438 BSP I4374

8OE 4.0971 8RA .5662 8C3 1.0716 FSP -B81

INC11.1077 Vl 29.412

APO 151.49 V2 35.229

ETC 225.94 CLP-129.31

RAP 244.99 ECC 1.5916

INJ 2 LAT INJ 2 LONG

41.17 68.41

41.17 251.51

41.17 68.41

41.17 251.51

41.17 68.41

41,17 251.51

ORBIT DETERMINATION ACCURACY

ST 2535.5 SR 3041.1 55 1811.3

CRT -.9934 ERS 1.OO00 CST -.9942
LSA 4347.7 MSA 233.8 554 4,1

ELI 3953,0 EL2 224.4 ALF 129.79

NI0-(.OUR_ EXECUTION ACCURACY

SGT 3195.8 SC,R 3258.4 SG3 276.4

RRT -.9513 RRF -.9963 RTF .9622

S(_ 4563,9 R23 .1064 RI3 -.9917

•f_J 4508.0 ,_,2 71_.4 THA 134.41
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE AUG 16 1970

HELIOCENTRIC CONIC

RL 151.48 LAL .00

RP 107.59 LAP 3.39

RC 100.910 GL -56.86

PLANE TO(ENTRIC CONIC

C3 18.1Z1 VHL 5.303
LNCH ATHTH LNCH TIME

19.90 3 38 54

160.10 14 19 IB

19.9(3 3 38 54

160.10 14 19 IB

19.90 3 38 54
160.10 14 19 18

FLIGHT TIME 158.00 ARRIVAL CATE JAN 21 1971

OISTANCE 441.734

LOL 3Z2.TZ VL _6.896 GAL -.04 AZL 99.50 HCA Z00.99 SNA 1Z9.00 ECC .1743Z INC 9.5022 VI Zg.41Z

LOP 163.45 VP 37.924 GAP }.J0 AZP 81.lZ TAL 180.21 TAP ZI.ZO RCA 106.51 APO I51.48 v2 35.222

GP 62.91 ?AL 86.74 ZAP 107.41ETS 31.99 ZAE 113.40 ETE IZ9.53 ZAC 156.81ETC 234.94 CLP-131.07

CLA -72.fi6 RAL 198.58 RAO 6568.1 VEL IZ.ZZ7 PTH Z.ZO VHP 6.438 CPA 46.93 RAP 240,85 ECC 1.4628

L-I TIME INJ LAT INJ LONG INJ RT A._ INJ A2'NTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

1859.75 37.Z9 68.10 94.72 I57.87 4 9 54 1259.8 44.63 64.29

5379.56 37.30 252.88 94.74 157.87 15 48 58 4779.6 44.64 249.07

1859.75 37.29 68.10 94.72 157.87 4 9 54 1259.8 44.63 _4.29
5379.56 37.30 252.88 94.74 157.87 lfi 48 58 4779.6 44.64 249.07

1859.75 37.29 68.10 94.72 157.87 4 9 54 1259.8 44.63 64.29

5379.56 37.30 252._ 94.74 157.87 15 48 58 4779.6 44.64 249.07

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE-2.7046 TRA -.3615 TC3-1.2717 BAU .5725 ,5_T 3472.3 SGR 3060.1 5(,3 337.2

ROE Z.6786 RRA .1237 RC3 .8379 FAU .04500 RRT -.9634 RRF -.9958 RTF .9709

F02-3.3044 FRA -.1579 FC3-I .3852 BSP 14866 _ 4628.3 RZ3 .I094 RI3 -.9907 LSA 4583.0 MSA 195.0

602 3.8065 BRA .3821 Be3 I .5229 FSP -II00 S_I 4586.5 SG2 620.8 TMA |_8.75 EL1 4129.9 EL2 179.5

LAUNCH OATE AL,K; 16 1970 FLIGHT TIME |60,00 ARRIVAL GATE

HELIOCENTRIC CONIC 0ISTANCE 447.906

RL I51 .48 LAL .00 LCL 322.72 VL 26.877 GAL .lI AZL ge.3I HCA Z04.Z0 5xA 128.87 ECC .17545 INC 6.3060

RP 107.6J LAP 3.39 LOP I66.70 VP 37.904 GAP 3.47 AZP 82.4| TAL 179.47 TAP 23.66 REA I06.26 APO 151.48

RE 103.196 GL -53.82 GP 57.86 ZAL 85.53 ZAP IJI.4J ETS 33.63 ZAE 116.55 ETE 133.19 ?AC 152.51 ETC 240.66

PLAMETOCENTRIC CONIC

C3 23.139 VHL 4,8|O DLA -70,83 RAL 207.07 RAO 6567,9 VEL I2.0_ PTH 2.I5 VHP 5,91I DPA 42.38 RAP237.68
LNO-I AZMTH LNCH TIME LoI TIME INJ LAT INJ LONG INJ RT A_ INJ A_TH INJ TIME PC) CST TIM INJ 2 LAT

21.90 4 16 59 1806.79 39.83 64.26 I[30.21 154.69 4 47 6 1,306.8 46.97

158.10 14 49 0 5336,28 39.84 251.10 100.23 134.69 16 17 57 4736.3 46,97

21.90 4 16 59 1806.79 39.83 64,26 100.21 154,69 4 47 6 1L_36.8 46.97

156.10 14 49 0 5336.28 39.84 25I.|0 |00.23 154.69 J6 17 57 4736.3 46.97

21.90 4 16 59 1806.79 39.83 64.26 I00.2! 154.69 4 47 6 1206.8 46.97

158.10 14 49 0 5336.28 39.84 251.10 100.23 154.69 16 17 57 4736.3 46,97

DIFFERENTIAL CORRECTIONS MI0-COUR,_E EXECUTION ACCURACY

TOE-2.7195 TRA -.2044 TC3-I.6944 BAU .5986 .T_T 3701.4 _ 2B01.2 SG3 387.3

RDE 2.2267 RRA -.0164 RE3 .9346 FAU .05168 RRT -.9657 _ -.9948 RTF .9721

F02-3.42J8 FRA .0397 FC3-1.9337 BSP 14595 _ 4641.8 RZ3 .1229 RI3 -.9882

BOE 3.5149 8RA .2050 8C3 1.9351F,SP -1225 SGI 4604.9 ._2 584.3 THA 143.15

ORBIT DETERMINATION ACCURACY

ST 2948.6 5R 2897.3 SS 1988.4

CRT -.9962 CRS I.O000 CST -.9964
SSA 5.0

ALF 135.50

JAN 23 1971

Vl 29.412

v2 35.215

CLP-J33.3Z

ECC 1.3808

INJ 2 LONG

59,68

246.51

59.68

246.51
59.68

246.51

ORBIT DETERMINATION ACCURACY

ST 3247.3 SR 2652.5 SS 2081.6

CRT -°9972 ORS 1.0000 CST -.9969

LSA 4677.7 MSA 179.8 55A 6.1

ELI 4190.0 EL2 155.0 ALF 140.77

LAUNCH OATE AUG 16 1970 FLIGHT TIME 162.00 ARRIVAL CATE

HELIOCENTRIC CONIC CISTANCE 454.065

RL 151,48 LAL ,00 LOL 322.72 VL 26.858 GAL .28 AZL 97.38 HCA 207.41 ,94A I28.74 ECC .17672 JNC 7.3756 vl 29.412

RP 107.64 LAP 3.39 LOP 169.94 VP 37,883 GAP 3.84 AZP 83.44 TAL 178.69 TAP 26.10 RCA 105.99 APO 151.49 v2 35.2_7

RC 105.482 GL -50.80 GP 53.16 7AL 84.14 ZAP 115.42 ETS 34.95 ZAE 119.07 ETE 136.90 ZAC 148.36 ETC 244.49 CLP-135.72

PLANE TOCENTRIC CONIC

C3 19.795 VHL 4.449 CLA -68.91RAL 214.49 RAC 6567.8 VEL 1I.B82 PTH 2.I1VHP 5.562 CPA 38.04 RAP 235.24 ECC 1.3258

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
24.13 4 51 21 1763.14 41.51 Co0.14 104.52 151.28 5 20 44 1163.1 48.39 54,78

155.87 15 13 48 5_04.75 41.5I 249.33 I04.54 ISI .28 16 42 12 4704.8 48.40 243.96

24.13 4 5I 21 1763,14 41.5! 60.14 104.52 151.28 5 ZO 44 1163.1 48.39 54.78
155.87 15 13 48 5304.75 41.51 249.33 104.54 151.28 I6 42 12 4704.8 48.40 243.96

24.13 4 51 21 1763.14 41.51 60.14 104.52 151.28 5 ;_ 44 1163.1 48.39 54.78
155.87 15 13 48 5304.75 41.51 249.33 104.54 151.28 16 42 12 4704.8 48.40 243.96

JAN 25 1971

OLFFERENTIAL CCRRECTIONS NI0-COURS{ EXECUTION ACCURACY C_BIT 0ETERMINATION ACCURACY

TOE-2.6738 TRA -.0669 TC3-Z.1602 8AU .6319 ,%T _950.8 SGR 2559.2 SG3 430.9 ST 3444.6 SR 2369.4 55 2103.7

ROE 1.8379 RRA -.0996 RE3 1.0178 FAU .05827 RRT -.9698 _ -.9935 RTF .9754 CRT -.9978 CRS .9999 CST -.9972
FOE-3.3940 FRA .2214 FC3-2.5487 8SP 14872 ,_ 4707._ R_3 .1245 R13 -.9869 LSA 4677.4 MSA 164.1 SSA 7.1

BOE 3.2446 BRA .12OO BC3 2.3880 FSP -1375 SGI 4677.6 ,T_2 527,2 THA 147.40 ELl 4178.8 EL2 129.2 ALF 145.50

LAUNCH DATE AUG 16 1970 FLIGHT TINE 164.00 ARRIVAL DATE JAN 27 1971

HELIOCENTRIC CONIC

RL 151.48 LAL .00

RP 107.66 LAP 3.37

RC 1071765 GL -47o82

PLAN[TOCENTRIC CONIC

C3 17.467 VHL 4.179

LN04 A2"MTH LNCH TIME
26.52 5 22 31

153.48 13 34 26

26.52 5 22 31

153.48 15 34 26

_6.52 5 22 31

153.48 J5 34 26

OIFFERENTIAL CORRECTIONS

T02-2.5860 TRA .0707 TC3-2.6225 8AU .6592

ROE 1.5079 RRA -.|604 RC3 1.0452 FAU .06272

F02-3.2389 FRA .4109 FC3-3.1090 8SP 15102

6OE 2.9935 8RA .1753 8C3 2.8231FSP -148_

0ISTANCE 460.L'06

LOL 32"Z.72 VL 26.836 GAL .46 AZL 96.63 _ 210.63 .f,MA 128.60 ECC .17813 INC
LOP J73.18 VP 37.8e0 GAP 4.L_O AZP 84.29 TAL I77.87 TAP L_.50 RCA 105.69 APO

GP 48,83 ?AL 82.6l ZAP 119.35 ET$ _5.97 ZtdE 12J.07 ETE !40.56 ?AC Z44.47 ETC

6.6276 vI 29.412
151.51 V2 35.198

247.19 CLP-138.12

OLA -66.86 RAL _'d0.98 RA0 6567.7 VEL 11.783 PTH 2.08 VHP 5.338 0PA 33.95 RAP 233.38 ECC 1.2875

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1726.48 42.48 5_.89 107.93 147.80 5 51 17 1126.5 49.08 49.81

5282.68 42.49 247.65 107,95 147.79 I7 Z 28 4682.7 49.09 241 .57

1726.48 42.48 55.89 107.93 147.80 5 51 17 1126.5 49.08 49.81

5282.68 42.49 247.65 107.95 147.79 17 2 28 4682.7 49.09 241 .57

1726.48 42.48 55.89 107.93 147.80 5 51 17 1126.5 49.08 49.81

5282.68 42.49 247.65 I07,95 147.79 17 2 28 4682.7 49.09 241.57
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

._T 4|75.5 _ 2313.0 ,5G3 461.4 ST 5546.6 SR 2074.3 $5 2057.7

RRT -.9714 RRF -.9918 RTF .9772 CRT -.9982 CRS .9999 CST -.9971

S_ 4773.4 R23 .J247 RI3 -.9856 LSA 4592.5 MSA 154.8 SSA 8.2

,SGI 4748.9 ,T_2 482.6 THA 151.39 ELI 4107.3 EL2 108.2 ALF 149.70
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19703

LAUNCH 0ATE AUG 16 19?0 FLIGHT TIN[ 166.00 ARRIVAL DATE JAN ;_9 1971

HELIOCENTRIC CONIC

RL 1§1 .48 LAL .00

RP 107.69 LAP 3.34

RC 110.046 GL -44.91

PLAN£ TOCgNTRI C CONIC

C3 I§.810 VHL 3.976

LNCPI AZNTH LNCH TINE

29.01 5 51 7

150.99 15 51 40

29.01 5 51 7

150.99 15 51 40

29.01 5 51 7

150.99 15 51 40

OlFFKR[NTIAL CORRIEC TION$

TOE-2.4774 TRA .21L_0

ROE 1.2420 RRA -.L:_5|

FOE-3.0107 FRA .6007

BOE 2.7715 BRA .2950

DISTAN([ 466.333

LOt. 322.72 VL 26.814 GAL .65 AZeL 96.01 HCA 213.85 SNA

LOP 176.42 VP 37.835 GAP 4.57 AZP 85.00 TAL 177.02 TAP

GP 44.87 7AL 80.93 ZAP I23.13 ET$ 36.73 ZAE I22.60 ETE

TC3-3.0715 BAU .6850

RC3 1.0342 FAU .06549

FC3-3.5862 BSP 15351

BC3 3.2409 FSP -1554

128.45 ECC .17968 INC 6.0095 Vl 79.412

50.87 RCA 105.37 APO 151.53 v2 35.489
|44.06 ZAC 140.89 ETC 249.16 CLP-140.46

LAUNCH OATE AUG 16 1970

0LA -64.73 RAL 226.72 RAO 6567.6 VEL 11.713 PTH 2.06 VHP 5.203 0PA 30.11 RAP 737.02 ECC 1.2602

L-I TIN[ |NJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TINE PC) CST TIN INJ 2 LAT INJ 2 LONG

1695.06 42.88 51.63 110.70 144.36 6 19 22 1095.1 49.18 44.92

5266.42 42.89 246.17 110.72 144.36 17 19 28 4668.4 49.19 ?39.46

1695.06 42.88 51.63 110.70 I44.36 6 19 22 1095.1 49.18 44.92

5268.42 42.89 246.17 110.72 144.36 17 19 28 4668.4 49.19 239.46

1695.06 42.88 51.63 110.70 144.36 6 19 22 1095.1 49.18 44.92

5268.42 42.89 246.17 110.72 144.36 17 19 28 4668.4 49.19 239.46

N|D-COURS£ EXECUTZON ACCURACY ORBIT OETERNINATZON ACCURACY

5GT 4384.3 _ _087.8 ,SG3 481.6 ST 3577.1 SR 1801.9 55 1969.8

RRT -.97|6 _ -.9894 RTF .9782 CRT -.9984 CR5 .9997 CST -.9969

4856.0 RZ3 .1224 RI3 -.9844 LSA 4460.9 MSA 149.8 SSA 9.2

561 4835.3 ,SG2 446.2 THA I54.94 ELI 4004.3 EL2 89.9 ALF 153.29

H£LICCENTRIC CONIC

RL 151.48 LAL .GO
RP 107.72 LAP 3.30

RC 112.324 GL -42.06

PLANETOCENTRIC CONIC

C3 14.622 VHL 3.824

LN(.H AZHTH LNCH TINE
31.58 6 17 42

148.42 16 6 10

31.56 6 17 42

148.42 16 6 10

31.58 6 17 42

148.42 |6 6 IO

DIFFERENTIAL CORR[(TION5

TDE-2.3523 TRA .3577

ROE 1.0260 RRA -.2373

FOE-2.7275 FRA .7824

80E 2.5663 _A .4292

T(3-3.4845 BAU .7080

RC3 .9874 FAU .06644
FC3-3.9334 BSP ISf6"Y

Be3 3.6217 FSP -1587

ARRIVAL 0ATE JAN 31 1971FLIGHT TINE 168.00

OISTANCE 472.439

LOL 322.72 VL 26.7_O GAL .86 ATL 95.49 H(A 217.07 5HA

LOP 179,66 VP 37.809 GAP 4.93 A2'P 85,62 TAL 176.13 TAP

GP 41,28 ZAL 79,11 2AP 126,72 ET$ 37.30 ZAE 123.72 ETE

0LA -62.55 RAL 231,87 RAO 6567,6 VEL 11.662 PTH 2.05 VHP 5,136 0PA 26.54 RAP 251.09 ECC 1.2406

L-I TINE INJ tAT |NJ _ ]NJ RT A,SC INJ A2'NTH INJ TINE PC) CST TIH INJ 2 LAT INJ 2 LONG

1667.67 42.83 47,45 I13.07 141.06 6 45 29 1067.7 48.82 40.23
5260.74 42.84 244.93 113.09 141.05 17 33 5I 4660.7 48.83 237.71

1667.67 42.83 47.45 113.07 141.06 6 45 29 1067.7 48.62 40.23

5260.74 42.84 244.93 113,09 141.05 I7 33 51 4660.7 48.83 237.71

1667.67 42.83 47.45 113.07 14|.06 6 45 29 1067.7 48.82 40.23

5260.74 42.84 244,93 113.09 141,05 17 33 51 4660.7 48.83 237.71

NI0-_S£ EXECUTION ACCURACY ORBIT 0ETERNINATZON ACCURACY

5GT 4569.0 5GR 1878.5 SG3 490.4 ST 3542.7 SR 1554.8 S$ 1845.1
RRT -.9703 RRF -.9663 RTF .9785 (RT -.9987 CRS .9994 CST -.9963

568 4940.1R_3 .liB4 R13 -.9832 LSA 4283.7 NSA 148.2 SSA IO.3

SGI 4922.0 SG2 4L:_.I TH4 158.06 ELI 3868.2 EL2 73.2 ALF 156.32

J28.29 ECC .18137 INC 5.4875 Vl 29.412

33.L:_3 R(A 105.02 APO 151.56 V2 35.179
147.35 ZAC 137.65 ETC 250.65 CLP-142.71

LAUNC_ OATE AUG 16 1970

HELIOCENTRIC CONIC

RL 151.48 LAL .O0

RP 107.75 LAP 3.26

RC 114.599 GL -39.28

PLANE T(_.ENTRIC CONIC

C3 13.777 VHL 3.7|2

LNCH ATNTH LNCH TINE

34.19 6 42 45

145.81 16 18 24

34.19 6 42 45

145.81 16 18 24

34.19 6 42 45

145.81 16 IB 24

FLIGHT TINE 170.00 ARRIVAL CATE FEB ? 1971

CISTANCE 478.524

L_.. 322.72 VL 26.766 GAL 1.07 AZL 95.04 HCA 220.29 5HA

LOP 182.90 VP 37.782 GAP 5.29 AZP 86.15 TAL 175.21 TAP

GP 38.04 ?AL 77.19 ZAP 130.09 ETS 37.72 ?AE 124.51 ETE

128.13 ECC .1832! INC 5.0380 VI 29.412

35.50 RCA 104.65 APO 151.60 v2 35.169

150.38 ZAC 134.74 ETC 251.81 CLP-144.85

CLA -60.35 RAL 236.54 RAD 6567.5 VEL 11.626 PTH 2.04 VHP

L-I TINC INJ LAT INJ LONG INJ RT A.T_ INJ AZNTH INJ TINE

1643.26 42.4| 43.40 llS,Z0 I37.93 7 JO 8

5258.9(3 42.42 244.0I 115.22 137.93 17 46 2

1643.26 42.41 43.40 115.20 137.93 7 10 8

5258._ 42.42 244.01 115.22 137.93 17 46 2

1643.26 42.41 43.40 115.20 137.93 7 I0 8

5258.90 42.42 244.01 115.22 137.93 17 46 2

5.119 OPA 23.23 RAP 130.53 ECC 1.2267
POCST TIN INJ 2 LAT INJ 2 LONG

1043.3 48.08 35.80

4658.9 48.09 236.40

1043.3 48.08 35.80

4658.9 48.09 236.40

1043.3 48.08 35.80

4658.9 48.09 236.40

ORBIT OKTERNINATION ACCURACY

ST 3465.4 SR 1344.5 55 1705.0

CRT -.9990 CRS .9987 (ST -.9955

LSA 4086.8 HSA 148.4 SSA |1.4

ELI 3716.7 EL2 56.6 ALF J58.81

ARRIVAL DATE FEB 4 1971

DIFFERENTIAL CORRECTIONS NIO-COURSCEXECUI'ION ACCURACY

TOE-2.2234 TRA .5040 TC3-3.8675 BAU .7325 SGT 4742°9 _ 1694.3 ,SG3 491.4

ROE .8567 RRA -.25H2 RC3 .9263 FAU .06642 RRT -.9681 _ -.9821RTF .9788

FOE-2.4_O4 FRA .9437 FC3-4.1735 8.S,P 15_86 _ _O36.4 RZ3 .JIG7 R13 -.9822

BCE 2.3827 BRA .5662 BC3 3.9769 FSP -1604 ,_| _,_.5 .SG2 400.8 THA I60.79

LAUNCH OATE AUG 16 1970 FLIGHT TINE 172.00

HCLIC(ENTRIC CONIC 0ISTANC[ 484.589

RL 151 .48 LAL .00 LOt. 322.72 VL 26.740 GAL 1,30 AZL 94.64 PICA 223.51 ,S_A

RP 107.79 LAP 3.20 LOP 186.|4 VP 37.734 GAP 5,65 ATP 86.63 TAL 174.25 TAP

RE 116,871 GL -36.58 GP 35.13 ZAL 75.17 ZAP 133.24 ETS 38.04 ZAE I25.02 ETE
PLANETOCENTRIC CON1(

C3 13.196 VHL 3.633 OLA -58.14 RAL 240.82 RAO 6567.5 VEL 11,601 PTH 2.03 VHP

LNOH ATNTH LNCH TINE L-X TINE INJ LAT INJ LONG INJ RT ASC [NJ AZNTH ]NJ TIME
36.84 7 6 36 16_1.10 41.69 39,52 117.21 135.03 7 33 37

143.16 16 28 41 5262.29 41.70 243.42 117.23 135.02 17 56 23

36.84 7 6 36 1621.10 41.69 39.52 117.21 135.03 7 33 37

143.16 16 28 41 5262.29 41.70 243,42 117.23 135.02 17 56 23
36.84 7 6 36 1621.10 41.69 39.52 117.21 135.03 7 33 37

143.I6 16 28 41 5262.29 41.70 243.42 1J7.23 135.02 17 56 23
OIFFERENTIAL CORRECTIONS NID-COURSIE E_CUTION ACCURACY

T0[-2.0893 TRA .6570 TC3-4.1963 BAU .7S53 ,%T 4899.8 SGR 1531.9 SG3 485.5

ROE .7225 RRA -.2733 RC3 .8493 FAU .06522 RRT -.9646 RRF -.9768 RTF .9786

gOE-2.1278 FR4 1.0919 FC3-4,2790 BSP 16176 566 5133.7 R_3 .1021 R13 -.9_12

BOE 2.2107 BRA .7115 BC3 4.2814 FSP -1594 561 5119.1 SG2 386.7 THA 163.12

127_96 ECC .18521 IN(: 4.6448 Vl 29.412

37.76 RCA 104.26 APO 151.66 V2 35.158

153.13 ZAC 132.16 KTC 252.75 CLP-146.90

5.141 OPA L:_.18 RAP 2_0.29 ECC 1.2172

PO CST TIN INJ 2 LAT INJ 2 LONG
1021.1 47.06 31.64

4662.3 47.07 235.53

I021.I 47.06 31.64

4662.3 47.07 235.53

1021.1 47.06 31.64

4662.3 47.07 235.53

ORBIT 0ETERNINATION ACCURAC_

ST 3348.8 _R 1105.8 SS 1553.5

CRT -.9993 CRS .9974 CST -.9943

LSA 3868.3 NSA 151.6 SSA 12.4

ELI 3545.7 EL2 40.5 ALF 160.81
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE AUG 16 I970

HELIOCENTRIC CONIC

RL 151.48 LAL .DO

RP 107.81 LAP 3,13

RC 119,138 GL -33.95

PLANE TOCENTRIC CONIC

C3 lZ.SZ6 VHL 3._8I

LNCH A?NTH LNCH TINE

39.5I 7 29 5Z

140.49 16 57 17

39.51 7 29 32

140,49 16 37 17

39,5I 7 Z9 32

I40.49 I6 37 17

FLIGHT TINE 174.00 ARRIVAL 0ATE FEB 6 1971

LOt. 322.71 VL

LOP 189.37 VP

GP 31.51 ZAL

DISTANCE 490.631

16.714 GAL 1.55 A?L 94.3Q HCA Z16,73 5NA

37.725 GAP 6.01AZP 87.05 TAL 173.16 TAP
73.07 ZAP 1_6.18 ETS 38.30 ZAE I25.32 ETE

127.78 ECC .18736 INC 4.2957 VJ 29.412
39.99 RCA 103.84 APO 151.72 V2 35.147

155,60 ZAC 129.87 ETC 253.52 CLP-148.83

9LA -55.94 RAL Z44.78 RAO 6567.5 VEL 11.585 PTH 2.03 VHP

L-[ T114[ INJ LAT INJ LONG INJ RT ASC ZNJ A2'NTH INJ TIME
1600.61 40.72 35,82 119,17 132.36 7 56 13

5170.50 40.74 243.19 119.19 132.34 18 5 7
1600,61 40.72 35.81 119,17 132,36 7 56 13

5170.50 40.74 143.19 119,19 132.34 18 5 7

1600.61 40.72 35,82 119.17 132,56 7 56 13

5270.50 40,74 243.19 119.19 132.34 18 5 7

01FFEMENTI4L CORRECTION5 NIO-COURSI[ EXECUTION ACCURACY

TOE-1.9547 TRA .8151 TC3-4.4700 8AU .7776 5GT 5045.0 "%R 1391.7 SG3 475.0
ROE .6|83 RRA -.2837 RE3 .7666 FAU .06329 _tT -.9598 RRF -.970! RTF .9783

FDI[-I .e_Jl FRA 1.2_Z7 FC3-4.27|8 6SP 16490 _ 3233.4 R23 .O_ZI R13 -.9802

BOE 2.0501 BRA .8630 8C3 4.5353 FSP -1569 ,SGI 5219.8 S_ 3Tt.tl THA 165.09

LAUNCH DATE AUG 16 19"/0 FLIQ,_T TIME |76.00

H[LIOCENTRIC CONIC DISTANCE 496.6_

RL 151,48 LAL .00 LCX. 3LP'Z.72 VL 26,686 GAL 1.80 AZL 93.98 HCA 229.94 StAA

RP 107,86 LAP 3.05 LOP 192.60 VP 37.695 GAP 6.37 AZP 87,43 TAL 172,25 TAP

RE 121.402 GL -31,41 GP 3(3,19 ZAL 70,91 ZAP 138,90 ETS 38,54 Z_[ 125,46 ETE

PLANET(XENTRIC CONIC

C3 12.632 VHL 3.554 OLA -53.76 RAL 248.45 RA0 6567.5 VEL I|.577 PTH 2.02 VHP
LNCH 4214TH LNCH TINE L-I TINE ZNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE

42.19 7 51 47 1581.23 39.57 32.30 121.14 129.91 8 18 8

137.81 16 44 19 5283.35 39.58 243._ 121.16 129.90 18 12 23

42.19 7 51 47 1581.23 39.57 32.30 121.14 129.91 8 18 8

137,81 16 44 19 5283,35 39.58 243.34 121.16 129.90 18 12 23

42.19 7 51 47 1581.23 39.57 32.30 121.14 129,91 6 18 e

137.81 16 44 19 5283.35 39.58 243.34 121,16 129.90 18 12 23

DIFFERENTIAL CORIq[CTIONS NID-COURSE EXECUTION ACCURACY

TDE-1,8255 TRA ,9721 TC3-4,7034 BAU ,8028 E_T 5|85.0"%R IZ7|.3 5_3 461,0

ROE .5394 RRA -,2884 RC3 ,6910 FAU ,06130 RRT -,95dO I_F -,9617 RTF ,9784

F02-1.5777 FRA | ,3L_4 FC3-4,2012 8SP |6_ ,_ 33_H_,7 R_3 ,0785 R13 -,9796

80£ 1.90_6 BRA 1.0140 8C3 4.7559 F,SP -1553 SGI 5323.8 ,%2 3?0.9 THA 166.76

5.196 0PA 17,36 RAP 230,32 ECC 1,2111

PO CST TIN INJ 2 LAT INJ 2 LONG
1000,6 45.82 27.75

4670,5 45.83 235,12

1000.6 45.82 27.75
4670.5 45,83 235,12

1000,6 45.82 27.75

4670.5 45.83 235.12

CR81T 0ETERNINATION ACCURACY

ST 3105.7 SR 1018,B SS 1402.7

CRT -,9997 CRS ,9948 CST -.9925
LSA 3641.1NSA 156.9 S$A 13.4

ELl 3363.6 EL2 24.6 ALF 162.37

ARRIVAL 0ATE FEB 8 197I

127,60 ECC .18968 IN(. 3.9819 VJ 29.412

42.19 RCA 103.40 ARD 151.81 v2 35.136

157,79 ZAC 127,86 ETC 254,18 CLP-150,68

5.276 OPA 14.76 RAP 230.60 ECC 1.2079
PO CST TIN tNJ 2 LAT INJ 2 LONG

981,2 44.40 24.12

4_3.3 44.41 235,16

981,_ 44.40 24.12

4683,3 44.41 235.16

981.2 44,40 24.12

4683,3 44.41 235,16

CRBIT DETERNINATION ACCURACY

ST 3050.1 5R 901,2 SS 1261,1

CRT -.9999 CRS .9903 C$T -.9903

LSA 5417,5 NSA 162.8 SSA 14.3

ELl 3180.4 EL2 14.3 ALF 163.54

LAUNCH OATE AUG 16 1970 FLIGHT TINE 176.00

HELIOCENTRIC CONIC

RL 151.46 LAL .L_

RP 107.89 LAP 2.96

RE 123.660 GL -28.95
PLAMETOCENTRIC CCIMIC

C5 12.592 VHL 3.548

LNCH AZMTH LNCH T|1,1[

44.88 8 13 32

135.12 16 49 56

44.8_ B 13 32

135,12 16 49 56

44,6H B 13 32

135.12 16 49 56

LCX. 322.72 VL

LOP 195.63 VP

GP 28.11 ZAL

DISTANCE 502,646

26.658 GAL Z.O8 AZL 93.70 HCA 233.16 SMA

37,664 GAP 6,74 AZP 87,78 TAL 171.20 TAP

68.71 ZAP 141.43 ETS 38.78 ZAE 125,48 ETE

ARRIVAL CATE FE6 10 1971

127.42 ECC .19217 INC 3.6967 Vl 29.412

44.36 RCA 102,93 APO 151.91 V2 35.124

159.73 ZAC 126.10 ETC 254.76 CLP-152.43

5.377 DPA 12.36 RAP 231wI0 ECC 1.2072

PO CST TIH INJ 2 LAT INJ 2 LONG

962.6 42.85 20.71

4700.7 42.86 235.64

962.6 42,85 20.71

4700,7 42.86 235.64

962.6 42.85 Z0,71

4700.7 42.86 235.64

ORBIT 0ETERNINATION ACCURACY

ST 2_68.0 SR 801.2 55 1120.3

CRT -.9995 CRS .9818 CST -.9865

LS_ 3176.8 NSA 174,8 SSA 15.1

ELI 2977.7 EL2 25.1ALF 164.40

DLA -51.59 RAL 251.88 RA0 6567.5 VEL 11.575 PTH 2.02 VHP

L-I TZNE INJ LAT INJ LONG INJ RT A_K_ INJ AZNTH INJ TIHE

1562.55 38.27 28,93 125,f5 127.70 6 39 34
5300,67 _.26 _43.87 123.16 127,68 18 16 17

1562.55 38.27 28.93 123.15 127.70 8 39 34
5300,67 _k_.28 243,87 I23,16 127.68 18 18 17

1562.55 _.27 28.93 123,15 127,70 8 39 34
5300.67 38.28 243,87 123.16 127.68 18 18 17

DIFFERENTIAL CORRECTIONS NIO-COUREdE EXECUTION ACCURACY

TDE-1,6863 TRA 1.1470 TC3-.4,8389 BAU ,8209 _T 5300i6 _ 1164_.8 ,_3 444.4

ROE .4752 RRA -.2952 RC3 .6043 FAU .05811 RRT -,9458 RRF -.95|6 RTF .9775
FOE-1,3228 FRA 1,4318 FC3-3.9956 6SP 17164 _ 5427,5 1_3 ,0692 RI3 -.9786

60E 1.7521 6RA 1.1644 Be3 4.8765 FSP -1493 5G1 3414.8 ,%2 3"/'0.8 THA |6_.18

LAUNCH DATE AUG 16 J970 fLIGHT TINE 1_0.00

H_LI(_ENTRIC CON|C DISTANCE 508,617

RL 151,48 LAL ,OO LOL 322,72 VL 26,630 GAL 2,37 AZL 93,43 HCA 236,37 SMA 127,23 ECC

RP 107.93 LAP 2.86 LOP 199.05 VP 37.633 GAP 7.10 A_P 88.10 TAL 170.13 TAP 46.51 RCA

RC 125.912 GL -26,58 GP 26.25 ZAL 66.48 ZAP 143.78 ET$ _3.05 ZAE 125.42 ETE 161.43 ZAC

PLAN[T(_ENTRIC CONIC

C3 12,691 VHL 3.563 OLA °49.47 RAL 255.09 RAO 6567.5 VEL 11.579 PTH 2.02 VHP

LNCH AZNTH LNCH TINE L-I TIME INJ LAT INJ _ INJ RT AS( INJ AZNTH INJ TIME
47._e 8 34 55 1544.!7 36.83 25,7J |_5.L_ 125.69 9 0 39

132.42 16 54 11 53L>2.43 _NP.86 244.77 125.23 125.68 18 22 53

47.58 8 34 55 1544.17 _.85 25.71 125.22 125.69 9 0 39

132.42 16 54 11 53LP,J,43 36.86 244.77 125.23 125.68 18 22 53
47.58 8 34 55 1544.17 36.85 25.71 125._ 125.69 9 0 39

132.42 16 34 11 332_.43 _6.86 244.77 125.23 125.68 18 22 53

DIFFERENTIAL C,CI_IECTIONS NID-C_UR_[ [_ECUT|ON ACCURACY

T0_-1,5514 TRA 1,3255 TC3-4,_P'_32 B/_I .8401 SGT 541_,0 "%R 1078,5 SG3 426,7
ROE .4269 RRA -,292_ RC3 ,5275 FAU ,05499 RRT o,9363 RRF -,9397 RTF ,9769

FOE-1.09_9 FRA 1.5120 FC3-3.7513 8SP J7451 S(_ 5518.4 1_3 .0_89 R13 -.9777

_0£ 1.6090 eRA 1,3589 8C3 4.9314 FSP -|440 ,T_I 5_O5,8 SG2 372,2 THA 169,38

5.497 0PA

ARRIVAL DATE FEB 12 1971

.19485 INC 3.4347 Vl 29.412

102.44 APO 152.03 V2 35.112

124.56 ETC 255.28 CLP-154,IO

10.15 RAP 231.79 ECC 1.2089

PO C$T TIM INJ 2 LAT INJ 2 LONG
944.2 41,22 17.49

4722.4 41.23 236,55

944,2 41.22 17.49

4722.4 41.23 236.55
944.2 41.2_ 17.49

4722.4 41.23 236.55

CRBIT OETERNINATION ACCURACY

ST 2684.2 5R 721.9 SS 995.1

CRT -.9978 CRS .9674 CST -.9814

LSA 2946.2 H$A 189.0 SSA 15.7

ELl 2779.2 EL_ 46,3 ALF 164.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 0ATE AUG 16 1970 fLIGHT TIME 182.00

H£LIOCENTRIC CONIC

RL 151.48 LAL .(30 LOt. 322.72 VL

RP 107.97 LAP Z.75 LC_ 202.27 VP

RC I28.158 GL -24.30 GP 24.59 ZAL

PLAMETCX:ENTRIC CONIC

C5 |2,92] VHL 3.595

LN(J-I AZNTH LNCH TIE

50.28 8 56 4

129.72 16 57 6

50.28 8 56 4

129.72 16 57 6

_0.28 8 56 4

|29.72 16 57 6

OIFFERENTIAL CORRECTIONS

TDE-1.417B TRA 1.5108 TC3-4.94_| 8AU .8585

ROE .3906 RRA -.3037 RC3 .4576 fAU .05177

fOE -.8962 FRA 1.5936 fC3-3.4682 6SP I7739

BOE 1.4707 ERA 1.5410 6C3 4.9692 FSP -138_

01STANCE 514.562

26.600 GAL 2.67 AZL 93.19 HCA 239.59 SNA

37,600 GAP 7.48 AZP 88.38 TAL I69.04 TAP

64.25 ZAP 145.96 ETS 39.36 ZAE 125.29 ETE

ARRIVAL DATE FEB 14 1971

127.05 ECC .19772 INC 3.1917 Vl 29.412

48.63 RCA 1OI.93 APO 152.16 V2 35.099

162.92 ZAC 123.21 ETC 255.76 CLP-IfiS.69

0LA -47.38 RAL 258.11RAO 6567.5 VEL 11.589 PTH 2.03 VHP 5.632 OPA 8.09 RAP 232.64 ECC 1.2127

L-I T|ME INJ LAT INJ LOhlG INJ RT A,f_ INJ A2'NTH INJ TIME PO CST TIH ZNJ 2 LAT INJ 2 LONG

1525.77 35.35 22.61 127.34 123.88 9 2I _ 925.8 39.51 14.41

5348.58 35,37 246.06 127.35 123.87 18 26 14 4748.6 39.52 237.86

1525.77 35.35 22,61 I27.34 123.88 9 21 30 925.8 39.51 I4.4|

5348.58 35.37 246,06 127.35 123.87 18 26 I4 4748.6 39.52 237.86

1525.77 35.35 L:>Z.6I 127.34 123.88 9 21 30 9Z5.8 39.51 14.4I

5348.58 35.37 246.06 127.35 123.87 18 26 14 4748.6 39.52 237.86

NID-CCX)RSE EXECUTION ACCURACY CR81T CETERHINATION ACCURACY

SGT 5514.4 _ 1003.5 SG3 408.3 ST 2501.3 SR 658.6 SS 885.6

RRT -.9'252 RRF -.926I RTF .9762 CRT -.9937 CRS .9439 CST -.9746

SGe 5605.0 R23 .0493 RI3 -.9769 LSA 2726.1 HSA _6.2 SSA 16.1

•f_I 5592.4 ,_2 375.3 THA 170.40 ELI 2585.5 EL2 71,7 ALF 165.33

LAUNCH DATE AUG 16 1970 fLIGHT TINE 184.00 ARRIVAL DATE fEB 16 1971

HELIC_ENTRIC CONIC 01STANCE 520.480

RL 151 .48 LAL .00 LOt. 322.72 VL 26.571 GAL 2.99 AZL 91_.96 _ 242.80 SMA 126.85 ECC .ZOO81 IN(: 2.9643 Vl 29.412

RP 108.01 LAP 2,64 LCP ZO5.49 VP 37.567 GAP 7.85 A2_ 88.64 TAL 167.92 TAP 50.72 RCA 101.38 APO 152.33 V2 35.086

RC 130.397 GL -L:_'Z.12 GP 23.10 ZAL 62.03 ZAP J48.00 ET$ _9.74 ZAE 125.12 ETE 164.23 ZAC 122.03 ETC 256.22 CLP-157.2!
PLANETOCENTRIC CONIC

C3 13.28| VHL 3.644 OLA -45.35 RAL 260.94 RAO 6567._ VEL 11.605 PTH 2.03 VHP 5.782 OPA 6.18 RAP 233.64 ECC 1.2186
INJ _ INJ P-J" A,S_ INJ A2'HTH INJ TINE PO CST TIM INJ Z LAT INJ Z LONG

19.60 129.53 122.25 9 42 15 906.9 37.77 11.45

247,73 129.54 122.24 I8 28 19 4779.3 37.78 239.58

lg.w |29.53 122.25 9 42 15 906.9 37.77 11.45

247.73 IZ9.54 122.24 18 28 19 4779.3 37.78 239.58

19.60 I29.53 122.25 9 42 15 906.9 37.77 11.45

247.73 129.54 I22.24 18 28 19 4779.3 37.78 239.58

NI0-COURSE E_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 5608.8 SGR 940.0 ,f_3 389.7 ST 2324.3 SR 608.0 SS 792.8

RRT -.9126 RRF -.9109 RTF .9756 CRT -.9853 CR5 .9080 CST -.9657
5687.0 R23 .0404 RI3 -,9761 LSA 2519.7 NSA 226.7 5SA 16.4

,SGI 5674.3 SG2 380.0 THA |71.27 ELI 2400.4 EL2 100.4 ALF 165.52

LNO4 AZNTH LNCH TINE L-I TINE INJ LAT
52.97 9 17 8 1506.91 33.80

127.03 16 58 40 5379.26 33.8|

52.97 9 J7 B 1506.91 33.80
127.03 16 58 40 5379.26 33.81

52.97 9 I7 8 1506.9I 33.80

187.03 16 58 40 5379.26 3_,81

01FFERENTIAL C.O_RECTIONS

TOE-I.2853 TRA 1.7040 TC3-4.9173 BAU .B759

ROE .3637 RRA -.3077 RC3 .3952 FAU .04853

FOE -.7182 FRA 1.6581 fC3-3.1631 BSP 18025

8OE 1.3357 BRA 1.7316 8C3 4.9332 fSP -I329

LAUNCH OATE 4UG 16 1970 FLIGHT TII4E 186.00 ARRIVAL CATE FEB 18 1971

HELIOCENTRIC CONIC

RL 151.48 LAL .00 LC_. 322.72 VL

RP 108.05 LAP 2.51 LOP 208.71 VP

RE 152.627 GL -20.05 GP 21.76 ZAL

PLANETOCENTRIC CClq'IC

C5 |3,768 VHL 3.711DLA -43,37 RAL 263.62 RA0 6567.5 VEL

LNCH AZMTH LNCH TIN[ L-I TIlulE INJ LAT

55.67 9 38 14 1487.28 32.L:_3

|Z4.33 16 58 54 5414.58 32.21

55.67 9 38 14 1487.28 32.20

|24.33 16 58 54 5414.58 32.21

55.67 9 38 14 1487.28 32.20

124.33 16 58 54 5414.58 32.2I

DIFFERENTIAL CORRECTIONS

TOE-I.|540 TRA 1.9065 TC3-4,8349 BAU .8922

ROE .3444 RRA _.3|22 RC3 .3403 fAU .0453I
FOE -.562_ FRA 1.7154 fC3-2.8489 8SP I8](J0

8OE I.Z043 BRA 1.9319 8C3 4.8469 fSP -1274

CISTANCE 526.369

26.540 G4L 3.33 AZL 92.75 HCA 246.01 ,94A 126.66 ECC .20411 INC 2.7499 Vl 29.412

37.534 GAP 6.23 AZP 88.88 TAL 166.79 TAP 52.79 RCA 100.81APO lflZ.51 V2 55.074

59.83 ZAP 149.89 ETS 40.20 7AE 124,93 ETE 165.38 7AC 121.01ETC 256.66 CLP-158.67

11.626 PTH 2.04 VHP 5.946 CPA 4.41 RAP 254.78 ECC 1.2266

INJ LONG INJ RT AS_ INJ A2'MTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG
16.65 131.79 I20.78 10 3 1 887.3 36.02 8.56

249.78 131.79 120.77 18 Z9 8 4814.6 36.02 241.69

16.65 131.79 1L_.78 10 3 1 887.3 36.02 8.56
249.78 131.79 IL_.77 18 29 8 4814.6 36.02 241.69

16.65 131,79 120.78 10 3 1 887.3 36.02 8.56

249.78 I31.79 IZ0.77 16 29 8 4814.6 36.02 241.69
N|O-EOURS_. EXECUTION AECURAC_ CRBIT 0ETERtIINATION ACCURACY

SGT 5696.5 ,SGR 886.8 SG3 371.6 ST 2159.4 SR 567.8 SS 717.8

RRT °.8986 _ -.8946 RTF .9750 CRT -.9706 CR5 ,8565 CST -.9551

SC43 5765.J _3 .0328 R13 -.9753 LSA 2331.9 HSA 250.4 SSA 16.5

5GI 5752.2 ,SG2 385.3 THA 172.(X] ELI 2228.9 EL2 132.4 ALF 165.63

LAUNCH OATE AUG 16 1970 FLIGHT TINE 188.00 ARRIVAL DATE FE9 L:_ 1971

HELIOCENTRIC CONIC
RL 151.48 LAL .00

RP 108.09 LAP 2.38
RC 134.850 GL -18.05

PLAN[TOCENTRIC CONIC

C3 14.385 VHL 3.793

LNO4 A2'NTH LNCH TIME

58.36 9 59 £'9
1_1.64 16 57 44

58.36 9 59 29

I21.64 16 57 44
58.36 9 59 29

1Z1.64 16 57 44

OISTANCE 532.2_5

LOL 3LP'Z,72 VL 26,510 GAL 3.69 A2_. 9"Z.55 PICA 249.22 SMA 126.46 ECC .20766 INC 2.5461 VJ 29.412

LCP 2|1,92 VP 37.500 GAP 8.62 _ZP 69.|0 TAL 165.63 TAP 54.85 RCA 100.L_3 APO 152.73 VZ 35.061

GP 20.56 ZAL 57.67 ZAP 151.67 ETS 40.75 Z_E 124.72 ETE 166.38 ZAC IL_O.II ETC 257.09 CLP-160.07

DLA -&1.45 RAL 2r_.|4 RAO 6567.6 VEL 11.652 PTH 2.05 VHP 6.122 OPA 2.76 RAP 256.03

L-I T|NE INJ LAT INJ _ INJ RT AS( INJ A214TH INJ TIME PO EST TIN INJ Z LAT
1466.46 30.59 |3.72 134.10 119.46 IO 23 55 866.5 34.26

5454,71 30.61 252.LPZ 134.11 119.45 18 2839 4854.7 34.27

1466.46 3(3.59 13.72 |34.10 119.46 10 23 55 866.5 34.26

_454,7l 3(3.61 252.L_'Z 134.11 119.45 18 28 39 4854.7 34.27

|4_.46 30.59 13.72 134,10 119.46 I0 23 55 866.5 34.26

5454.71 30.61 25_.L_ 134.11 119.45 18 28 39 4854.7 34.27

DIFFERENTIAL CORRECTIONS
TDE-I.0454 TRA 2.0947 TC3-4.771_ BAU .9195

ROE .3352 _A -.31_. RC_ .3048 FAU .04324

FOE -.4476 FRA 1.743_ fC3-2._DZ5 BSP 19107
BOE 1.0978 8RA 2.1179 BC3 4.7809 FSP -I266

MI0-(.Q_SE EXECUTION ACCURAC_

5GT 5780.7 .SGR 841.6 5G3 353.1

RRT -.8841 _ -.8772 RTf .9756

SC_ 5841.7 _3 .0228 R13 -.9758

,_1 5828.6 ,_G2 3_0.0 THA 172.63

ECC 1.2367

INJ 2 LONG
5.71

244.20

5.71

244.20

5.71

244.20

ORBIT OETERNINATION ACCURACY

ST L:>027.3 _ 540.6 SS 663.J

CRT -.9491CR5 .8003 CST -.9479

LSA 2183.7 HSA 269.9 SSA 16.3

ELI 2991.6 EL2 165.1 ALF 165.71
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JPL TM 33-99 EARTH--_VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE AUG 16 1970 FLIGHT TIN[ 190.00 ARRIVAL DATE FEB 22 1971

HELIOCENTRIC CC_IIC

RL |51.48 LAL .00

RP 108.13 LAP Z.24

RE 137.D63 GL -16.17

PLAN[TOCENTRIC CONIC

C3 15.141VHL 3.891

LNO4 AZMTH LNCH TINE
61.07 10 2! 7

118.93 16 5_ 5

61.07 10 21 7

118.93 16 55 5

61,07 10 21 7

118.93 16 55 5

DIFFERENTIAL CORRECTIONS

TDE -.8984 TRA _.3325 TC3-4.5584 8AU .9241

ROE .3Z31 RR4 -.3221 RC3 .2537 FAU .03932

FOE -.3092 FRA 1.8039 FC3-2.2481 6SP 1894§

80E .9§48 8RA 2.3546 6C3 4.5654 FSP ;|175

DISTANCE 538.053

L0L 322.72 VL 26.479 GAL 4.07 &ZL 92.35 PICA 252.42 SNA 126.27 ECC .21147 INC

LOP 215.13 VP 37.466 GAP 9.02 A?P 89.29 TAL I64.46 TAP 56.88 RCA 99.57 APO

GP 19.48 ZAL 55.55 ZAP 153.33 ETS" 41.41 ZAE I24.50 ETE 167.26 ZAC 119.33 ETC

2.3509 Vl 29.41Z

152.97 v2 35.047

257.52 CLP-J61.AJ

DLA -39.60 RAL 268.§2 RAO 6567.6 VEL 11.684 PTH 2.06 VHP 6.310 OPA 1.21 RAP 237.39 ECC 1.2492

L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TII,_ PO CST TIN INJ 2 LAT INJ 2 LONG

1443.89 28.98 10.77 136.48 118.27 10 45 11 843.9 32.51 2.83

5500.08 28.99 255.06 136.49 118.25 18 26 45 49OO.1 32.52 247.12

1443.89 28.98 10.77 12}6.48 118.27 10 45 11 843.9 32.51 2.83

5500.08 28.99 25fl.06 136.49 118,2fl 18 26 45 4900.1 32.52 247.12
1443.89 28.98 10,77 1}6.48 1_8.27 |0 45 11 843.9 32.51 2.83

5500.08 28.99 255.06 136.49 118.25 18 26 45 4900.1 32.52 247.12
NID-COURS_ EXECUTION ACCURACY CRBIT DETERt4INATION ACCURACY

SGT 5848.6 SGR 802.7 SG3 336.3 ST 1884.1 SR 510.4 $$ 6]6.8
RRT o.8678 f_RF -.8591RTF .9741 CRT -.9120 CR6 .7065 CST -.9341

5903.4 R_3 .0|99 R13 -.9743 LSA 21324.6 NSA 302.9 5$A 16.3

5G1 5820.1 $62 396.1 THA 173.18 ELI 1941.4 EI..2 Z03.2 ALF 165.97

LAUNCH DATE AUG J6 1970 FLIGHT TINE I�Z.O0 ARRIVAL DATE FEB 24 1971

P_LIOCENTRIC CONIC

RL 151.48 LAL .00

RP 108.17 LAP 2.09

RC 139.266 GL -14.38

PLANETOCENTRIC CONIC

C3 16.O42 VHL 4.005
LNO4 AIMTH LNCH TIME

63.80 IO 43 17

116.20 16 50 49

63.80 10 43 17

116.20 16 50 49

65.80 10 43 17

116.20 16 50 49

DIFFERENTIAL CORRECTIONS

TOE -.7627 TRA 2,5691 TC3-4.3483 BAU .9337

ROE .3172 RRA -.3297 RC3 .2155 FAU .OYoO9
FOE -.1978 FRA 1.8484 FC3-1.9476 9SP 19054

8DE .6260 BRA 2.5902 8C3 4.3536 FSP -Ill2

OISTANCE 543.845

LOL 322.72 VL 26.448 GAL 4.47 AZL 92.16 PICA 255.62 5HA
LOP 218.34 VP 37.432 GAP 9.43 AZP 89.46 TAL 163.28 TAP

GP 18.51ZAL 53.49 ZAP 154.88 ETS 42.19 ZAE 124.28 ETE

126.07 ECC ,21555 INC 2.1626 Vl 29.412

58.90 RCA 98.90 APO 153.24 v2 35.034

I68.03 ZAC 118.65 ETC 257.95 CLP-162.71

OLA -37.83 RAL 270.76 RAD 6567.6 _L 11.723 PTH 2.07 VHP 6.511 DPA -.23 RAP 238.85 ECC 1.2640

L-I TIHE INJ LAT INJ LONG INJ RT A_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1418.95 27.38 7.74 138.91 117.19 11 6 56 818.9 50.79 359.87

5551.14 27.39 258.35 138.91 |17.18 18 23 E) 4951.1 30.80 250.46

1418.95 27.38 7.74 I]8.91 117.19 11 6 56 818.9 30.79 359.87
5551.14 27.39 258.35 138.91 117.18 18 23 _ 4951.1 ]0.80 250.48

1418.95 27._8 7.74 138.91 117.19 IJ 6 56 818.9 ]0.79 359.87

5551.14 27.39 258.35 138.91 117.18 18 23 ZO 4951.1 ]0.80 250.48
NI0-COUR_I_ EXECUTION ACCURACY CRBIT OETERNINATION ACCURACY

56T 5913,7 56R 769.6 5G3 320.0 ST 1774.7 ,SR 487.9 $5 587.5

R_T -.8514 RRF -.8407 RTF .9732 CRT -.8612 CRS .6055 CST -.92fl5

5963.5 R23 .01§9 RI3 -.9734 LSA 1903.1 HSA 332.7 55A 16,2

._I 5950.0 SG2 401.2 THA 173.65 ELl I824.7 EL2 241,2 ALF 166.44

LAUNCH CATE AUG 16 1970 FLIGHT TIHC J94.00 ARRIVAL DATE FEB 26 1971

HELIOCENTRIC CONIC

RL 151 .48 LAL ._O LOL 322.72 VL

RP ID8.ZJ LAP 1.94 LOP 221.54 VP

RC ]41.459 GL -1Z,70 GP 17.63 ZAL

PLANE TOCENTRIC CONIC

C3 17.101 VHL 4.135

LNCH AZHTH LNCH T]HE L-I TIME INJ LAT

66.57 11 6 16 1390.86 25.80

113.43 16 44 _5 5608.51 25.81

66.57 11 6 16 1390.86 25.60

113.43 16 44 45 5608.51 25.81

66,57 11 6 16 1390.86 25.60

113.43 16 44 45 56(]8.51 Z5.81

DIFFERENTIAL CORRECTIONS

TOE -.6309 TRA 2,8124 TC3-4.|24S 8AU .9439

ROE .3151 RRA -.3375 RC3 .1845 FAU .03315

FOE -.I036 FRA 1.8855 FC3-1.6783 8SP 19242

80E .7052 8RA 2.8326 8C3 4.1286 FSP -1059

DISTANCE 549.599

26.417 G_L 4.89 A?L 91.98 HCA 258.82 5_A 125.87 ECC .21994 INC |.9798 Vl 29.412

37.397 GAP 9.85 AZP 89.62 TAL 162.08 TAP 60.90 RCA 98.19 APO 153.56 V2 35.021

51.49 ZAP 156,35 ETS 43.11 7AE 124.06 ETE 168.71 7AC 118.05 ETC 258.38 CLP-]63.97

CLA -36.12 RAL 272.88 RAD 6567.7 VEL 11.768 PTH
INJ LONG INJ RT ASC INJ A234TH INJ TIME

4.58 141.39 16.21 11 29 27

262.11 141.39 16._ 18 18 ]4

4.58 141.39 16.21 11 29 27

262.11 141.39 16.20 18 18 14

4.58 141.39 16.21 11 29 27

262.11 141.39 16.L_ 18 18 14

HID-COURSE EXECUTION ACCURACY

S6T 5972,6 SGR 741.0 54;3 304.3

RRT -.8349 RRF -.8225 RTF .9726

SG6 6018.4 R23 .O1L_ RI3 -.9728

SGI 6004.7 5G2 405.7 THA 174.06

Z.O8 VHP 6.72& CP4 -1.58 RAP 240.40 ECC 1.2814

PO CST TIH INJ 2 LAT |NJ 2 LONG

790.9 29,10 356.78

5008.5 29.11 254.31

790.9 29.10 356.78

5008.5 29.11 254.31

790.9 29.10 356.78

5008.5 29.11 254.31

ORBIT DETERNINATION ACCURACY

ST 1693.8 SR 469.9 55 570.3

CRT -.7958 CR5 .5015 CST -.9225

LSA 1812.6 HSA 359.3 5SA 15.9

ELI 1735.7 EL2 277.7 ALF 167,22

LAUNCH DATE AUG 16 1970 FLIGHT TIME 196.00 ARRIVAL OATE FEB 28 1971

HELIOCENTRIC CONIC 01STANCE 555.309
RL 151 .48 LAL .00 LO. 3L:_Z.72 VL 26385 GAL 5.34 A2'L 91.80 HCA 262.02 ,5_A 125.67 ECC .22466 INC 1.8011 Vl 29.412

RP 108.25 LAP 1.78 LOP 224.74 VP 37.363 GAP 10.28 A2'P 89.75 TAL 160.87 TAP 62.90 RCA 97.44 APO 153.91 V2 35.O08

RC 143.643 GL -11.12 GP 16.83 ZAL 49.57 ZAP 157.72 ETS 44,19 ZAE 123.84 ETE 169.31 7AC 117.53 ETC 258.82 CLP-165.19

PLANETOCENTRIC CONIC

C3 18.331 W4L 4.21_2 DLA -34.49 RAL 274.88 RAO 6567.7 V_L 11.820 PTH 2.09 VHP 6.951 DPA -2,84 RAP 242.02 ECC 1.3017

LNOq AZMTH LN_H TIME L-I TIME INJ LAT INJ _ INJ RT A_ INJ A_TH INJ TIME PO CST TIM INJ 2 LA T INJ _ LONG

69.43 ,,_' 30 _S |3_8.4_ 24 ._¢_ ,.,_ _a |4_._(_ _1_,3_ ........f! _X _ 7_R.4 _7o45 3_3.45

110,57 16 36 33 _673.26 24,26 266.4| 143.91 115.3I 18 11 6 _O73.3 27.46 258.68

69.43 11 30 25 1358.40 24.25 I.I8 143.90 115.32 11 53 3 758.4 27.45 353.45

110.57 16 _6 33 5673.26 24.26 266.41 143.91 115.31 18 11 6 5073.3 27.46 258.68
69,43 11 30 2fl 1358.40 24.25 1.18 14_.g0 115.32 11 53 3 758.4 27.45 353.45

110.57 16 36 33 5673.26 24.26 26_.41 143.91 115,51 lB 11 6 5073.3 27.46 258.68
DIFFERENTIAL CCRRI[CTIONS NIO-C,_UR,_E EXECUTION ACCURACY OR6IT 0ETERNINATION ACCURAC_

TOE -._gh04 TRA 3.0452 TC3-3.9321 _AU .9_45 SGT 60_Z.4 _ 716.0 SG3 _88.4 ST 1641.8 SR 458.1 SS 558.2

ROE .3187 RRA -.3433 RC3 ,1652 FAU .05118 RRT -.8186 RRF -._046 RTF .97_0 CRT -.7253 CR$ .Aif17 CST -.9271
FOE-.0381 FRA 1.9035 FC3-J.4726 BSP 19948 _ 6064.9 R_3 .0076 RI3 -.9731 L$A 1753.2 HSA 378.0 SSA lfi.fl

_OE .6103 8RA 3.0645 BC3 3.9355 FSP -|044 S_1 60_1.0 SG2 409.3 THA 174.42 ELl 1676.3 EL2 ]08.9 ALF 168.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CAT[ AUG 16 1970 FLIGHT TINE 198.0(3 ARRIVAL 0ATE NAR 2 1971

HELIOCENTRIC COMIC

RL 151 .48 LAL .DO LOL 322.72 VL

RP 108.29 LAP 1.62 LOP 227.94 VP

RC 145.816 GL -9.63 GP 16.11 ZAL

PLAN[TOC[NTRIC COMIC

C3 19.753 VHL 4.444

LNCH ATNTH LNCH Tll._

72.42 11 56 23

107.58 16 25 40

72.42 II 56 23

107.58 16 25 40

110.00 15 31 J

110.00 17 50 17

0IFF[RENTIAL CORR[CTIONS

TOE -.3665 TRA 3.3334 TC3-3.6340 8AU .9603
ROE .3182 RRA -.3556 RC3 .I360 FAU .0277I

FOE .0512 FRA 1.9508 FC3-1.2147 6SP 19608

BOE .4854 BRA 3.3524 Be3 3.6365 FSP -961

01STANCE 560.979

26.353 GAL 5.81 AZL 91.63 HCA 265.22 5tAA

37,328 GAP 10,73 AZP 89.86 TAL 159.66 TAP

47.71 ZAP 159.02 ETS 45.44 ZAE I23.62 ETE

125.47 ECC .22973 INC 1.6254 VJ 29.412

64.88 RCA 96.65 APO 154.30 V2 34.995
169.84 ZAC 117.06 ETC 259.27 CLP-166.38

CLA -32.94 RAL 276.77 RAO 6567.8 VEL JI.8BO PTH

L-I TIM[ INJ LAT

1319.58 22.73

5747.32 22.74

1319.58 22.73

5747.32 22.74

627.48 I6.68

5487.41 29.07

2.11VHP 7.191 0PA -4.01 RAP 243.71 ECC 1.3251

INJ LONG INJ RT AS(: INJ A214TH INJ TIN[ PC) CST TIM INJ 2 LAT INJ 2 LOMG

357.40 146.47 114.51 12 IB 22 719.6 25.84 349.73

271.40 146.48 114.50 I8 1 28 5147.3 25.85 263.72

357.40 146.47 114.51 I2 18 22 719.6 25.84 349.73

271.40 146.48 114.50 18 I 2B 5147.3 25.85 263.72

303.16 143.14 IL_3.28 15 41 29 27.5 20.58 296.20

254.09 149.27 108.83 19 21 40 4887.4 31.36 245.63

NI0_COUR_ EX[CUTICN ACCURACY ORBI7 OETERMINATION ACCURACY
.T_,T 6072.7 S6R 693.8 $G3 275.3 ST I610.1 5R 441.8 5S 560.4

RRT -.b026 RRF -.7874 RTF .9718 CRT -.6269 CRS .502! CST -.9316

SC_ 61|2.Z R23 .0064 RI3 -.9718 LSA 1715.2 MSA 399.6 SSA 15.4

SG| 6098.2 502 412.I THA I74.74 EL1 1634.8 EI.2 339.0 ALF 169.80

LAUNCH OATE AUG 16 1970 FLIGHT TIN[ 200.00 ARRIVAL OATE MAR 4 1971

HELIOCENTRIC COMIC

RL 151 .48 LAL .00 LCqL 322.72 VL

RP 108.33 LAP 1.45 LOP 231.I3 VP
RE I47.979 GL -8.24 GP I5.45 ZAL

PLANETOCENTRI( CONIC

C3 21,387 VHL 4.625

LNO4 AZMTH LNCH TIME

75.68 12 25 14

104.32 16 11 3
75.68 12 25 14

104.32 J6 JI 3

110.00 15 S 10

110.00 18 30 IB
OIFFERI[NTIAL CORRIECTICN$

TOE -.2329 TRA 3.6127 TC3-3.3767 BAU .9660

ROE .322S RRA -.3659 RC3 .1169 FAU .02518
FOE .1149 FRA I .980S FC3-1.0194 BSP 19785

BOE .3978 6RA 3.6312.BC3 3.3787 FSP -917

01STANCE 566.597

26.3_ GAL 6.31A?L 91.45 HCA 268.41 ,SNA 125.28 ECC .23520
37.293 GAP 11.20 A2'P 89.96 TAL 158.44 TAP 66.85 RCA 95.81

45.94 ZAP 160.24 ET$ 46.88 ZAE 123.4I ETE I70.3I ZAC 116.66

INC 1.4514 VI 29.412

APO 154.74 v2 34.982

ETC 259.72 CLP-167.54

OLA -31.46 RAL 278.55 RAO 6567.9 VEL 11.948 PTH Z.I3 VHP 7.447 CPA -5.12 RAP 245.47 ECC 1.3520

L-I TINE INJ LAT INJ _ INJ RT A$C INJ A214TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1270.86 21.25 352.97 149.07 113.76 I2 46 24 670.9 24.28 345.35

5834.05 21.26 277._O 149.07 113.75 17 48 18 5234.0 24.29 269.68

1270.86 21.25 352.97 149.07 113.76 12 46 24 670.9 24.28 345.35
5834.05 21.26 277.30 149.07 113.75 17 48 18 5234.0 24.29 269.68

751.48 12.30 310.09 144.11 122.15 15 17 41 151.5 16.46 503.45

5401.42 30.81 247.99 152.87 105.60 20 0 19 4801.4 32.64 239.25
MIO-COURSE EXECUTION ACCURACY CRBIT 0ETERRINATIOM ACCURAC_

SGT 6113.3 SGR 673.6 $03 261.8 ST I603.2 SR 430.2 SS 563.0

RRT -.7872 RRF -.7709 RTF .9715 CRT -.5315 CRS .2146 CST -.9409
6150.3 RZ3 .0043 RI3 -.9715 LSA 1703.9 MSA 410.8 SSA lS.l

5G1 61 36.4 5G2 413.8 THA 175.02 ELI I620.3 EL2 360.5 ALF 171.46

LAUNCH CA TE AUG 16 1970 FLIGHT TIN[ 202.00 ARRIVAL CA TE WAR 6 1971

HEL|C(ENTRIC CONIC CISTANCE 572.161

RL 151.48 LAL .00 LOL 3Z2.7_ VL Z6.290 GAL 6.84 AZL 91.28 H(A 271.60 SMA 125.08 ECC .24110 INC 1.2781 vl 29.412

RP 108.37 LAP l.Z8 LOP 234.33 vP 37.259 GAP 11.68 AZP 90.04 TAL 157.22 TAP 68.63 RCA 94.92 APO 155.24 v2 34.969

RE 150.132 GL -6.93 GP 14.86 ZAL 44.24 ?AP 161.39 ET$ 48.54 7AE 123.Z0 ETE 170.75 ZAC 116.29 ETC 260.19 CLP-166.67

PLAN[TOCENTRIC C_NIC

C3 23.258 VHL 4.823 CLA -30.06 RAL 280.24 RA_ 6567.9 VEL 12.026 PTH 2.I5 VHP 7.718 CPA -6.14 RAP 247.28 ECC 1.3828
LNCH AZNTH LN_H TIWE L-I TIME INJ LAT INJ LOI_ INJ RT AS_ INJ A_MTH INJ TIN[ PO CST TIM INJ Z LAT INJ 2 LONG

79.46 12 59 2'Z 12'04.37 19.82 347.32 I51.70 113.08 13 19 27 604.4 22.77 339.76

100.54 15 50 ZI 653.16 19.85 306.77 151.71 I13.06 16 I 14 53.2 22.79 299.20

79.46 IZ 59 2"Z 1L_34.37 19.82 347.32 151.70 113.08 13 19 27 604.4 22.77 339.76

100.54 15 50 21 653.16 19.83 3(36.77 151.71 113.06 16 1 14 53.2 22.79 299.20

110.0(3 14 48 35 848.32 8.74 315.33 145.60 123.18 15 Z 43 248.3 13.05 308.88
110.00 19 0 18 5545.25 31.76 243.89 156.06 103.35 20 29 24 4745.2 33.27 234.99

OIFFERIENTIAL CORRI[CTICY4S NI0-(X)UR,_E [XECUTICIN ACCURACY CR_IT CETERNINATION ACCURACY

Tb'_[ -.0980 TRA _.90(_0 TC3-3.1176 B4U .9699 5GT 6148.5 SGR 654.9 SG3 249.2 ST 1615.2 SR 419.6 $S 568.4

ROE .3281RRA -.3768 RC3 .1005 FAU .0:._278 RRT -.7724 RRF -.7554 RTF .9713 CRT -.4357 CR$ .1377 CST -.9511

FOE .1711 FRA 2.0091 FC3 -.8478 8SP 19950 5(.6 6183.2 R"Z3 .0026 RI3 -.9714 LSA 1713.2 MSA 415.9 SSA 14.8

802 .3424 8R4 3.9241 6C3 3.1192 FSP -874 .T,GI 6169.3 SG2 414.5 THA 175.27 EL1 1626.1 EL2 375.1 ALF 173.18

LAUNCH OAT£ AUG 16 1970 FLIGHT TIN[ Z04.00 ARRIVAL CATE MAR 8 1971

HELI(X:ENTRIC CONIC

RL ISI.48 LAL .IX} LOL 322.72 VL
RP 108.41 LAP 1.10 LOP 237.52 VP

RC 152.275 GL -5.72 GP 14.31ZAL

PLAMETOCENTRIC CCNIC

C3 25.398 _ S.040

LN(J4 A2'_I4TH LNCH TIN[

84.92 13 48 46

95.08 IS 13

IO0.O0 14 42 41

100.00 17 2 23

I10.00 14 36

110.00 19 25 6

OIFF[R[NTIAL C.ORI_CTIOI_,
TOt[ .0379 TRA 4.21N TC_-2._14 gAU .9720

ROE .3350 RRA -._3 RC3 .08_4 FI_U .020S!

_0£ .2_03 FRA 2.0_ F¢3 -.6oJ90 OSP 20132

BO[ .3371 8RA 4.2312 _3 2.8628 FSP -835

01STANCE 577.663

26.258 GAL 7.41 A?L 91.10 HC.A 274.79 5HA I24.88 ECC .24747 IN(: 1.1043 Vl 29.412

37.L:_24 GAP 12.19 AZP 90.09 TAt. I56.01 TAP 70.80 RCA 93.98 APO 155.79 V2 34.956

42.63 ZAP 162.48 ETS 50.45 ZAI[ 122.99 ETE 171.10 ZA( 115.97 ETC 260.66 CLP-169.79

OLA -28.73 RAL _81.83 RAO 65_8.0 VEL 12.115 PTH 2.17 VHP 8.007 OPA -7.10 RAP 249.15 ECC 1.4180

L-I TJI,_ ;NJ LAT INJ _ INJ RT ASC INJ AZMTH ;NJ TIME PO (ST TIN INJ 2 LAT INJ 2 LONG

1087.74 18.43 338.09 154._ 112.44 14 6 53 487.7 21.32 3_0.57

812.99 i8.45 317.97 154.37 112.43 15 27 J1 213.0 21.33 310._4

912.69 J2,5_ 32"Z.47 151.53 117.35 14 57 54 312.7 16.12 315.49

5751.31 24.54 272.45 156.75 107.63 18 _8 15 5151.3 26.72 264.33

952.27 5.58 319.78 147.37 123.78 14 52 0 332.3 9.98 313.46

5304.50 32._ 240.87 159.08 10J.65 213 53 31 4704.5 33.63 231.86
MI0-(.,OUR_WE E4_CUTICN 4CCL_ACY ORBIT 0ETERWINATION ACCURACY

SGT 6177.5 SGR 637.3 SG3 237.1 ST 1641.7 SR 409.7 $S 575.0

RRT -.7_83 RRF -.7407 RTF .9713 CRT -.3440 CRS .0714 CST -.9608

SG8 6210.3 R_3 .0013 RI3 -.9714 LSA 1738.0 MSA 415.7 SSA 14.4

SGI 6196.5 SG2 414.2 THA 175.51 EL1 164_.1 EL2 383.2 ALF 1T4._1

1062



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNO_ DATE AU¢ 16 1970 FLIGHT T|NE 206.00 ARRIVAL DATE NAR 10 1971

HIELIOCENTRIC CONIC

RL 151.48 LAL .D0

RP 108.45 LAP .92

RC 154.408 GL -4.58

PLANET(XENTRZC CONXC

C3 17.844 VHL 5.277

LNO4 AZMTH LNCH T|NIE

90.DO 13 36 35

90.00 15 37 45

1OO.00 14 17 52

I00.00 17 39 9

110.00 14 27 3

110.00 19 46 27

OIJ:'FER_NTIAL COI_[CT|ONS

TOg .1756 TRA 4.5_61 TC3-2.6103 BAU .972|

ROE .3427 RRA -.4aO3 RC3 .0741FAU .01856

FOE .2641 FRA 2.D643 FC3 o,5707 B_ Z0319

BO£ ._51BRA 4.5538 _:3 2.6114 FSP -799

DISTANCE 583.096

LQ, 322.72 VL 26.226 GAL 8.01AZL 90.93 I,_A 277.98 S_IA

LOP 240.70 VP 37.190 GAP 12.73 AZP 90.13 TAL 154.79 TAP

GP 13,82 ZAL 41.10 ZAP 163.49 [TS §Z.63 2AE 122.79 ETE

124.69 ECC .25436 INC .929I VI 29.412

72.77 RCA 92.97 APO 156.40 v2 34.943

171.43 ZAC 115.67 ETC 261.15 CLP-170.89

DLA -27.47 RAL 283.32 RAO 6568.J V1EL 12.216 PTH 2.19 VHP 8.315 OPA -7.99 RAP 251.05 ECC 1.4582

L-I TIME JNJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIN([ PO CST TIM INJ 2 LAT INJ 2 LONG

1170.59 12.07 341.19 1§4.76 115.81 15 56 6 570.6 15.45 534.14

775.7fl 22.27 316.74 159.04 107.95 15 50 41 175.7 24.52 308.79

1037.20 B.56 329.56 |52.92 118.75 14 35 9 437.2 12.33 322.80

5672.41 26.06 267._ 160.27 105.19 19 13 42 5072.4 27.89 258.76

1008.33 2,69 323.77 149,32 124.09 14 43 51 408.3 7.15 317.52

5274.04 32.76 256.56 162.01 100.35 21 14 21 4674.0 53.84 229.5J

N|0-COURSI[ [XECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT C_00.4 SC_ 6_).2 SG3 _5.8 ST 1678.4 SR 400.1 $8 582.3

RRT -.7449 RRF -,7270 RI"F .9715 CRT -.259J CRS .0146 CST -.969Z

SGe 6231.4 RZ3 .O00"Z R13 -.9715 LSA 1773.9 NSA 411.3 SSA 14.1

_1 6117.7 _ 412.7 THA 175.72 ELI 1681.8 EL2 385.7 ALF 176.27

LAUNCH OATE AUG 16 19T0 F'L|GHT TIHE 208.00 ARRIVAL DATE MAR 1_ 1971

I"_LI_ENTR]¢ CONIC

RI. 151.48 LAL .DO

RiP 108.49 LAP .74

RC 156.530 GL -3.52

PLANETOCENTRIC CONIC

C3 30.639 _ 5.535

LNCJ'4 A2'NTH LNCH TIME

gO.00 13 B 51

90,00 16 16 44

100.00 14 1 24

100.00 18 6 52

110.(30 14 19

110.00 20 5 16

DIFFERENTIAL CORRECTIONS

TOE .3153 TRA 4.8755 TC3-2.5666 BAU ._J8

ROE .3514 RRA -.4126 RC3 .0634 FAU .01632

FOE .3027 FRA 2.09J8 FC3 -.4611BSP L::_521

8OE .4721 6RA 4.89_j 6C3 2.5675 FSP -766

0fSTANCE 588.451

LO- 322.72 VL. 26.195 GAL 8.65 A2'L 90.75 _ 281.16 SNA

LOP _,43.89 VP 37.156 GAP 13.30 AZP g0.15 TAL 153.59 TAP

GP 13.37 ZAL 39.65 ZAP 164.44 ETS 55.|5 Z_ IL_.56 ETE

124.49 ECC .26184 INC .7512 Vl 29.412
74.75 RCA 91-._0 APO 157.09 V2 34.931

171.73 ZAC 115.40 ETC 261.64 CLP-17|.97

0LA °26.29 RAL 284.73 RAO 6569.2 VI[L 12.329 PTH 2.22 VHP 8.644 OPA -8.82 RAP 253.00 ECC 1.5042

L-| TIME INJ LAT INJ _ |NJ RT A_ ZNJ AZI4TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LCXqG

1305.46 7.96 348.96 156.14 117.26 13 30 56 705.5 11.55 342.13

688.75 23._ 310.94 162,64 105.53 16 _ 13 88.6 25.88 302.79

1135.72 5.29 33§.05 154.69 119.46 14 20 20 535.7 9.18 328.41

5621.77 26.91 263.56 163.48 I03.52 19 40 33 5021.8 28.51 255.12

1078.97 -.01 327.46 151.40 124.18 14 37 28 479.0 4.48 321.25

5251.28 33.03 256.86 164.9| 99.37 21 32 47 4651.3 33.97 227.74

NZ0-CCUR_EEXECUTZON ACCURACY CRGJT OETERNINATION ACCURACY

._T r_.|7.2 SGR 003.4 S(,3 215.0 ST 1721.7 SR 390.8 SS 589.6

RRT o.7_1 _ -.7142 RT1F .97_8 CRT -.1825 CRS -.0337 CST -.9762
_4_.4 R_3 -._005 R13 -.9718 LSA 1816.9 NSA 405.9 SSA 13.7

`%1 6132.9 _2 410.0 THA 175.92 ELI 1723.2 EL,?. 383.9 ALF 177.50

LAUNCH OATE AUG 16 1970 FLIGHT TIN( 210.00 ARRIVAL CATE NAR 14 1971

HELI(XENTRIC CONIC

RL 151.48 LAL .00 LOt. 322.72 VL

RP 108_53 LAP .55 LOP 247.07 VP

RC 158.641 GL -2.55 GP 12.95 7AL

PLAN[TO_ENTRIC CONIC

C3 33.838 VHL 5.817

LNCH ATMTH LNCH TINE

90.00 12 51 9

90.00 16 45 0

100.00 13 49 5

100.00 18 29 46

110.00 14 13 15

110.00 20 22 4

OIFFER1ENTIAL CCRRIECTIONS

T0g .4583 TRA 5.2340 TC3-2.1310 BAU .9_44

ROE .3606 RRA -.4251 RC3 .0538 FAU .01436

FOE .3377 FRA 2.1_7 FC3 -.3674 6SP 20719

BOg .5831 8RA 5.2512 BC3 2.1317 FSP -734

0JSTANCE 593.717

26.165 GAL 9.34 AZL 90.57 PICA 284.54 SI4A 124.30 ECC .26995 INC .5694 Vl 29.412

37.123 GAP 13.90 AZP 90_4 TAL 152.40 TkP 76.74 RCA 90.75 APO I57.86 V2 34.919

38,28 2AP 165.33 [TS 57,97 ZAE 122.36 ETE 172.00 2AC 115,16 ETC 262,15 CLP-173.05

DLA -25.17 RAL 286,06 RAO 6568.3 VEL 12.458 PTH

L-I TIME INJ LAT

1408.44 4.71

635.77 24.90

1221.42 2.41

5586.06 27.46

1145.57 -2.55

5234.68 33.L:_

2.25 VHP 8.997 OPA -9.58 RAP 254.98 ECC 115569

INJ LONG INJ RT A_ INJ A214TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

354.78 157,96 117.95 13 14 38 808.4 8.41 548.06

]07.33 165.90 103.94 16 55 36 35.8 26.57 299.06

339.77 156.68 119.80 14 9 26 621.4 6.35 333.21

261.05 166.56 102.31 20 2 52 4986.J 28.88 252.53

330.94 153.59 124.10 14 32 21 545.6 1.94 324.73

235.59 167.79 98.64 21 49 19 4634.7 54.04 226.45

N|O-CO, JWS[ [_ECUT_ON ACCURACY ORBIT OETERN|NATION ACCURACY

SGT 6228.5 _ 586.6 `%3 204.8 ST 1768.9 SR 381.3 SS 597.1

RRT -.7198 RRF -.7021 RTF .9722 CRT -.1141 CRS -.07fil CST -.9818

`%B 6256.0 _3 -.DOI0 RI3 -.9723 LSA 1864.3 MSA 394.3 SSA 13.4

,%1 6242.8 ,%Z 406.3 THA 176.10 ELI 1769.5 EL2 378.7 ALF 178.52

LAUNCH DATE AU_ 16 1970 FLIGHT TINE 212.00 ARRIVAL DATE NAR 16 1971

HELIOCENTRIC CONIC O|STANCE 598,882

RL 151,48 LAL _ 322,72 VL. 26.132 GAL. 10.07 A21. 90.38 PICA 287.52 SNA

RP 108.56 LAP .37 LOP 250,25 VP 37,Og0 GAP 14,54 A2'P gO,12 TAL 151.23 TAP

RC 160.740 GL -1,61 GP 12,57 ZAL 37.00 ZAP 166,14 ETS 61,20 ZAE 122,14 ETE

PLANE TOCENTRIC CONIC

C3 37.504 VHL 6.124 OLA -24.|1 RAL _7._10 RA0 6568.5 V[L 12.604 PTH 2.29 VHP

LNO_ A2NTH LNCH TIHE L.-I TIN[ INJ I.AT INJ _ INJ RT AS_

90.00 12 38 2 1496.89 1.87 359.73 159.99

90.00 17 8 3 5887.32 25.47 282.72 169.130

I00.00 13 39 le 1299.10 -.23 344.03 158,82

IDO.OO 18 49 2B 5560.34 27.82 259.22 169.56
110.(30 14 8 2 1L='09.00 -4.97 334.26 15_,87

110.00 20 37 13 5223.20 33.32 234.72 170.68
OZFFERENTIAL CORgl[CTIONS H|0-COURSE E)_CUTICN ACCURACY

TOE .6052 TRA 5.6133 TC3-1.9049 8AU .9554 ,%T 6234.4 `%R 56_.6 ,%3 195.2

ROE .3704 RRA -.4377 RC3 .0451 FAU .0124e RRT -.7080 _ o.690.7 RTF .9729

FOE .3693 FRA 2.1511FC3 -.1880 BSP 20911 _B 6260.4 R_3 -.0014 R13 -.9729
BOg .7095 BRA 5.6303 BC3 1.9054 FSP -?04 ,%1 6247.5 ,%2 401.4 THA 176.28

124.11 ECC .27879 INC .3826 vl 29.412

78.75 RCA 89.51APO 158.71 V2 34.907

172.25 7AC 114.93 ETC 262.66 CLP-174.12

9.376 DPA -10.28

INJ A2'NTH INJ TINE PO CST TIM
118.26 13 2 59 896.9

101.81 18 46 I0 5287.3

119,89 14 0 57 699.1

101.41 20 22 8 4960.3

123.86 14 28 11 609.0

98.13 22 4 16 4623.2

RAP 256.98 ECC 1.6172

INJ 2 LAT l_J 2 LONG

5.63 353.07

26.98 274.37

3.75 337.51

29.11 250.66

-.49 328.04

34.08 225.56

_IT OETERNINATION ACCURACY

5T 1817.9 SR 371.7 SS 604.7

CRT -.0536 CR5 -.!108 CST -.9862

LSA 1913.5 HSA 383.2 SSA 13.0

ELI 1818.0 EL2 37J.2 ALF 179.34

I063



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OATE AUG 16 1970 FLIGHT TIH[ 214.00 ARRIVAL OATF MAR 18 1971

HEL IOCtrNTRIC CONIC

J_L 151 .48 LAL .00 LOt. 322.72 VL

RP 108.60 LAP .18 LOP 253.42 VP

RE 162.826 GL -.75 GP 12.23 7AL

PLANE T(XENTRIC CONIC

C3 41.715 VHL 6.459

LN(J4 AZI4TH LNCH TIN[
90.00 12 27 39

90.00 1 ? 27 42

100.00 13 31 17

100.00 19 6 46

I JO.O_ 14 3 3_

110 o00 20 5O _7

O lFFERENT ZAL CORRECTZOMS

TO_E .7577 TRA 6.D1_ TC3-J .6879 8AU .9416

.3805 RRA -.4_O2 RC3 .0373 FAU .01064
FOr .3993 FRA 2.1844 FC3 -.L_ 8SP 21074

B0t[ .8479 BRA 6.0336 BC_ J .688_ FSP _-675

DISTANCE 603.926

26.101 GAL 10.86 AZL 90.19 NCA 290.70 S_AA 123.92 ECC .28842 INC .1891 Vl 29.412

37.057 GAP 15.22 A2P 90.07 TAL 150.08 TAP 80.78 RCA 68.18 APO 159.67 V2 34.896

35.79 ZAP 166.87 ITS 64.87 ZAE 121.91 ETE 172.47 ZAC 114.71 ETC 263.17 CLP-1?5.19

DLA -23.12 RAL 288.46 RA0 6568.6 VEL 12.770 PTH 2.32 VHP 9.785 0PA -10.92 RAP 259.00 ECC 1.6865

L-I TJN[ IN] LAT IN] LONG IN] RT AS_ IN] A2'NTH |NJ T|lq[ PC) CST TIM IN] 2 LAT IN] 2 LONG
1576.50 -.70 A.17 162.16 118.31 12 53 56 976.5 3.09 357.54

5861.46 25.85 280.92 172.02 101.98 19 5 2A 5261.5 27.24 272.53

1371.14 -2.67 347.99 161.O6 119.78 13 5A 8 771.1 1.32 3Al.A?

5342.06 28.06 257.92 172.52 IOO.76 20 39 8 A942.1 29.25 2A9.32

1269.85 -7.27 337.47 158.L_Z 123.49 IA 24 45 669.9 -2.81 331.22

5216.11 33.38 234.17 173.53 97.82 22 17 53 4616.1 34.10 225.01

NID-¢.OJR.qE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 6235.9 St,R 552.! $63 186.2 ST 1867.4 5R 361.8 SS 612.6

RRT -.6966 RRF -.6799 RTF .9737 CRT -.DOG0 ORS -.1420 CST -.9896
6260._ R23 -.0015 RI3 -.9737 LSA ]963.6 NSA 371 .l SSA 12.7

SG| f_.47.7 _ _HJ5.4 THA 176.46 ELI 1867.4 EL2 361 .8 ALF 160.00

LAUNO4 DATE AUG' 16 1970 FLIGHT TINE 2J6.00 ARRIVAL OATE MAR 20 1971

H[L IOCENTRIC C(_11C

RL 151.48 L41. .00

RP IO8.63 LAP -.01

RC 164. gOD GL .05

PLANETOCENTRIC CONIC

C3 46.966 VHt. 6.824
LNC_ AZMTH _ TINE

90.00 12 19 8

90.00 17 44 53

I00.00 13 24

I00.00 19 Z'Z ]0

110.00 13 59 44

110.OO 21 3 _t

O IFF[RI[NTIAL CORlq[CT iONS

TD( .9174 TRA 6.4473 TC3-1.4807 8AU ,9'220

,3909 RRA -.MR4 RC3 .0300 FAU .00881

FD£ .4279 FRA 2.L_Z10 re3 -.1639 8SP 21184

BOE .9972 8RA 6.A639 8(3 1.4810 F_ ° -645

0I STANCE 608.836

LOL 3ZZ./_Z VL 26.O_ OAk 11.71 AZL 89.99 HC4 293.87 SNA 123.74 ECC .29896 INC .OO00 v] 29.412

LOP 258.60 VP 37.025 GAP |5.96 AZP 90.00 TAL 148.96 TAP 82.84 RCA 86.75 APO J60.73 V2 34.885

GP 11.91 ZAL 34.67 ZAP J67.53 ETS 69.00 Z)JE 121.66 ETE 172.68 2'AC 114.51 ETC 263.69 CLP-176.27

Okk -ZZ.]8 RAL 289.55 RiO 6f_8.7 V[L 12.959 PTH 2.36 VHP I[}.228 DPA -1! ,51 RAP 261 .04 ECC 1.1664
k-I TINE INJ LAY |NJ I._ INJ RT AS( |NJ A2_4TH INJ TINE PO CST TIM INJ 2 LAT ]NJ 2 LONG

1649.95 -_.07 8.17 164.43 118.16 12 46 38 1049.9 .72 I .64

5843.37 Z6.IO 27_).65 174.99 101.39 19 22 16 5243.A 27.41 211.23

1438.87 -4.95 351,7;_ 163.39 119.52 13 48 31 8]6.9 -.98 3AS.IS

3319,¢_ _.21 157.03 175.44 100,32 20 5A 19 A929.7 29.35 248.AI

13Z8.50 -9.A5 340.60 1GO.63 123.00 IA 21 53 728.5 -5.0A 334.29

5212.82 33.41 233.g_ 176.40 97.67 22 30 19 4612.8 34,11 224.75

N10-O_Uli_J_ I:_CUTION ACCURACY ORBIT 0F'TERMINATION ACCURACY

SGT f_33.Z SGR 534.0 54;3 177.8 ST 1916.4 SR 351.5 SS 621.2

RRT "._52 _ -.0693 R1T .9746 CRT .0477 CRS -.1697 CST -.9922

SG_ f_56.0 1_3 -,0016 RI3 -.9746 LSA 2013.A NSA 358.3 SSA 12.3

SGJ 6_43.9 SC_ _.3 THA 176.63 ELl 1916.5 EL2 351.1 ALF .52

LAUNCH DATE AUG 16 1970 FLIGHT TIN[ 218.00 ARRIVAL GATE MAR Z2 1971

H_LIOCENTRIC CONIC

RL 151.48 LAL ._0

RP 108.66 LAP -,20

RC 166.961 GL .79

PLAN[T(XENTRIC CCIN]C

C3 52.173 VHL 7.223

LNCH AZMTH LNCH TIW[

90.00 12 II 5?

90.00 18 0 5

I00.00 13 18 44

100.00 19 35 58

110.(X} 13 _6 Z2

II0.0_ 21 14 50

01FFERENTIAL CORRECTION5

TO[ 1.0859 TRA 6.g094 TC3-1.2827 8_J .8949

ROE .4015 RRA -.4740 RC3 .0234 rAu .00698

FOE .4559 FRA 2.26_1FC3 -.11_8 8SP 21L_4

BO[ 1.1578 _A 6,92_6 13(:3 1.28x0 FSP -615

DISTANCE 613.583

LOt. 322.72 VL 26.040 GAL 12.62 AZL 89.78 I._A 297.05 5.qA 123.56 ECC .31051 INC .2233 Vl 29.412

LOP 259.?7 VP ]6.994 6AP 16.75 AZP 89.90 TAL 147.88 TAP 84.93 RCA 65.19 APO 161.92 V2 34.874

GP 11.62 7AL 33.64 ZAP 168,09 ETS 73.63 ZAE 121.39 ETE 172.88 ZAC 114.31ETC 264.22 CLP-177.35

0LA -21._0 RAL 2_.35 RAO 6568.9 VEL 13.175 PTH 2.41 VHP 10.709 DPA -12.03 RAP 263.09 ECC 1.8586

L-I TJNE INJ LAT INJ LON_ INJ RT A.54_ INJ A274TH INJ T]N_ PO CST TIM INJ 2 LAT ]NJ Z LONG

1718.72 -3.27 12.13 166.77 117.86 12 40 35 1118.7 -1.50 5.A8

5831.34 26.26 278.81 177.90 101.O0 19 37 16 5231.3 27.51 270.36

1503.15 -7.09 355.29 165,77 119.11 13 43 48 903.1 -3.16 348.71

5522.15 28._0 256.49 178.33 100.05 21 8 0 4922.2 29.40 247.85

1165.20 -11.54 343.67 163.09 122.40 14 19 27 785.2 -7.18 337.28

3212,86 33.41 R33.g2 179.26 97.67 22 41 43 4612.9 34.11 224.75

NID-O_JR_I[ [_CUTION ACCURAC_ ORBIT DETERNIN_TION ACCURACY

8GT 6227.6 St.4_ 515.2 863 169,9 ST 196A.6 5R 340.7 SS 630.7

RRT -.67_9 _ -.6590 R1T .9758 CRT .0906 CRS -.1947 CST -.9943

_48.8 R_3 -.0D15 RI3 -.9758 LS_ 2062.7 MSA 34A.8 SSA 11.9

$61 _7.3 _ _10.1 THA 176.80 ELl 1964.9 EL2 339.3 ALF .93

LAUN_ DATE AUG 16 1970 FLI_T TINE _.00 ARRIVAL OATE MAR 24 1971

HELIOCENTRIC CCNIC

RL 151.48 LAL .00

RP 108.69 LAP -.}9

RC 169,007 GL 1.48

PLAN[T(_NTRIC (.OII_

C3 ]6.f_O _ 7.6¢W3

LNCH AZMTH LNCH TINE
gO.OO 12 5 45

gO.O0 18 13

I00.00 13 13 42

100.00 19 4_24

II0.00 13 53_

110.00 21 25 12

Ol$TkqCl[ 618.138

LOL 322.7_ Vl. _.010 6Ak 13._ _Zl. 89.55 HCA N_0.22 SMA 123.]6 ECC .32321 INE .4A72 Vl 29.412
262.94 VP 36.964 GAP |7,I_ A21 _ 8_.77 TAL 146.85 TAP 87,07 R_A 83.30 APO 163.26 v2 34.864

GP 11.35 ZAL 32.69 ZAP l(l_.S§ [TS 7_.T? ZAE 121.11 ETE 173.06 ZAC 114.1] ETC 264.74 CLP-]?B .45

01_4 -20.48 RAL 291.48 RAG 65(_.1 MEL 13.418 PTH 2.45

L-I TINE IN] I_T IN] LO_ IN] RT A_K_ IN] A2NTH

1783,72 -7._ 15.80 |_.16 117.43
_SRA .25 26.35 ZTil. 31 IO0.77 100.76

15_1.A8 -9.11 3_WI. 73 IM._O !18.59

5518.72 _.34 Z56.ZA 181.18 99.9"Z
14A0.12 -13.53 34G.(d 165.59 1_1.70

5215.85 33.39 Z34.15 1_Z.10 97.81

VHP 11.234 OPA -12.51

INJ TINE PO CST TIM

12 35 29 1183.7

19 _0 45 5224.2

13 39 A6 96A.5

21 20 _Z 4918.7
14 17 23 8A0.1

L_ 52 B 4615.9
O]FFERI[NTIAL CORR[C?ICNS

TO{[ l .2648 TRA 7.40_ TC3-1.09_O _K/ .8591

• O_ .A12A RRA -.A848 RE3 .0173 FAU .00511

FOE .4840 FRA 2.3084 tO3 -.0755 B_P 21167

1.3_03 eRA 7.4_21 _(3 J.0_51F_ ° -_4

RAP 265.13 ECC 1.9657

IN] 2 LAT IN] 2 LONG

-3.59 9.11

27.57 269.85

-5.22 352.10

29.A_ 247.60

-9.24 340.21

34.10 224.99

ORBIT OETERNIN_TION ACCURACY
ST 2011.] 5R 329.6 55 6A1.5

CRT .1294 CRS -.2178 CST -.9958

LSA 2110,7 MSA 3_0.9 SSA 11,6

ELI 2011.6 EL2 326.7 ALF 1.25

NIO--C(XII_ [_CUTI_N ACCURACY

_T a_19o_ S_ 4_.6 _M_3 162.6

i_r -,61_3 _ -.M_5 RTF .9771

(l_MI.9 RL_3 -.0013 R13 -.9771

_1 _7.9 _ 370.8 THA 176.97



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH 0ATE AUG 17 1970

HIrL I_ENTRIC CONIC

RL 151.46 LAL .00

RP 108.44 LAP -2.73

RC 45.530 GL -7.89

PLAN[ TOC[NTR| C CONIC

C3 73.073 VHL 8.548

LNCH A2'MTH LNCH TINE

82.16 10 51 19

97.84 13 0 37

100.00 12 27 9

100.00 14 7 28

110.00 IZ B 44

110.00 16 42 23

FLIGHT TINK 70.00 ARRIVAL CATE OCT 26 1970

CISTANCE 153,Z81

LEX, 323.66 VL ZI.ZSO GAL 4.45 AZL 93.17 HCA 59.32 SNA IOZ.Jl ECC .48797 INC 3.172? Vl 29.418

LOP 22.97 VP 33.884 GAP -Z�.Ol AZP 91162 TAL 175.30 TAP 234.62 RCA 52.28 APO 151.94 vZ 34.948
GP °6.29 ZAL 76.61 ZAP 19.36 ETS 158.94 ZAE 166.25 ETE 170.27 ZAC 91.91ETC 257.27 CLP 18.35

CLA °29.30 RAL Z43.90 RAO 6569.4 V[L 1].944 PTH 2.54 VHP 17.178 0PA -19.24 RAP 217.15 ECC Z.7026

L-I TII,_ INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIM[ PC) CST TIM INJ 2 LAT INJ _ LONG
14Z1.45 11.15 35_,1t 1tl.51 117._7 |I 15 0 8Z1.5 14.72 3§Z.20

1003.57 11.17 328.47 133.12 117.26 13 17 21 403.6 14.74 371.54

1110.gO 6.12 333.67 130.57 119.32 12 45 40 510.9 9.98 377.01

789.36 16.29 313.L_'Z 135.92 115.42 14 20 38 189.4 19.58 307.97

1168.90 -3.44 332.16 124.68 124.03 12 28 13 568.9 1.05 3?5.95

5592,16 Z6.56 261.20 140.80 112.35 18 15 35 4992.Z 29.35 753.17

OIFFERI[NTIAL CORI_[CTION$

TOE .1977 TRA-I.OJ_ TC3 -.0701 6AU °0694

ROE -.6628 RRA -.0Z72 RC3 .0112 FAU .01630

FOE -.1444 FRA .4793 FC3 -.1931 8SP _73

60£ ,6917 BRA 1.0192 BC3 .0710 FSP -9"_

NI0-CCIJRSI[ [_CUTICIq ACCURACY ORBIT OETERNINATIC_ ACCURACY

SGT 803.| _ 445,2 8G3 43.5 ST 269.7 SR 444.3 SS 718.5
RRT -.1253 I_F .1293 R'rF -.6464 CRT -.4789 CRS -.6467 C8T .9757

SC_ 918.3 R_3 -.0136 RI3 .6481 LSA 501.5 NSA ?57.4 SSA 14.1

SGI B05.9 S_ 440.1 THA |74.33 ELI 468.8 EL2 274.4 ALF Ill.3?

LAUNCH 0ATE AUG 17 1970 FLI_.iT TINE 72.00 ARRIVAL CATE OCT ?8 1970

H£LIOCENTRIC CONIC

RL 151.46 LAL .00

RP 108.40 LAP -2.61

RC 44.337 GL -7.96

PLANETOCENTRIC CONIC

C3 64.804 VHL 8.050
LNO'I ATNTH LNCH TINE

81.58 10 48 49

98.42 13 7 16
100.00 12 35 53

100.00 14 2 53

llO.O0 12 12 51

110.00 16 42 24

OISTAN(E 159.706

LOL 323.68 VL Z1.768 GAL 4.L_ A21. 92.94 HC4 62.51 SNA 103.79 ECC .46388 INC 2.9439 VI 79.418

LCP 26.16 VP 34.205 GAP -27.53 A2_P 91.36 TAL 175.10 TAP 237.60 RCA 55.64 APO 151.93 v2 34.961
GP -6.55 ZAL 76.14 ZAP 17.94 ET$ 156.40 2AE 168.35 ETE 170.92 ?AC 91.93 ETC 257.44 CLP 16.74

OLA -29.44 RAL 244.42 RAO 65_.2 Vl[L 13.644 PTH 2.49 _4"IP 16.377 OPA -_.05 RAP 218.61

L-| TINE INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TII,_ PC) CST TIM INJ 2 LAT

1,I07.62. 12.09 358.E0 _ 132.09 117.05 11 12 17 807.6 15.63

g_O.42 12.11 325.77 132.10 117.05 13 Z3 16 360.4 15.64

I0f:0.93 7.78 3_0.89 129.77 118.95 12 53 34 460.9 11.58

782.35 16.49 314,80 154.32 115.29 14 15 55 182.3 19.76

1133,48 -2.09 3_Oo30 123,71 124,13 12 31 45 533.5 Z.40

5570.60 27.11 259,76 139.28 111.66 18 15 15 4970,6 29.80

OZFFERENTIAL CCgI_C TICI_

TOE .1957 TRA-I .0052 TC3 -.0640 8AU .0560

ROE -.6313 RRA -.O170 RC3 ,0091 FALl .016_4

FOE -.1467 FRA .4949 FC3 -.L_"_50 8_k° _'_13

8CE .6609 _RA 1.0054 gC3 .0_47 FSP -103

NI0-COU_ [_CUTION ACCURACY

SGT 839.? _ 449.8 SG3 47.8

RRT -.1_ I_ .1445 RTF -.6668
95_.5 R_3 -.0154 RI_ .6686

_I 842.9 S_2 443,7 THA 174.08

ECC 2.0665

INJ ? LONG

351.63

318.60

324.16

307.53

324.10

751.61

ORBIT 0ETERNINATION ACCURACY

ST 283.1SR 449.3 SS 227.0

CRT -.4840 CR$ -.6437 CST .9778

LSA 512.4 MSA 266.2 $8A 14.4

ELI 477.1 EL2 233.4 ALF 117.67

LAUNCH DATE AUG 17 1970 FLIGHT TIM[ 74.00 ARRiVaL CATE OCT 30 1970

HELIC_ENTRIC CONIC

RL 151.46 LAL .00

RP 108.36 LAP -2,49
RC 43.276 GL -8.O0

PLAN[T(XENTRIC CONIC

C3 57.507 VML 7.583

LNCH A_NTH LNC_ TI_E

81.?0 10 47 32

98.80 13 I! 52

100.00 12 42 43

100.00 13 59 22

110.00 12 15 55

110.00 16 42

OIFFERI[NTIAL CCRRI[CTIONS

TOE .1876 TRA -.9_5 TO3 -.0598 6AU .0462
ROE -.6OO4 RRA -.0073 RC3 .0064 FAU .01740

FOE -.1481 FRA .5118 FC3 =.2619 B,SP 21_

BOg .6290 ORA .9985 8C3 .0601FSP -I13

01STANW_E 166.186

LOL 323.68 VL 22.220 GAL 3,97 A?L 92.73 HCA 65.69 SMA 105.4] ECC ._4098 !NC ?.7282 v_ 29=418

LOP 29.35 VP 34._08 GAP -26.12 AZP 91.12 TAL 174.94 TAP 240.64 RCA 58.94 APO 151.92 V? 34.974

GP -6.83 ZAL 75.76 ZAP 16.57 ET5 153,37 ZA£ 170.62 ETE 172.14 ZAC 91.91ETC 257.63 CLP J5.13

0LA -29.54 RAL 244.83 RAO 6569.0 VEL 13.374 PTH 2.44 VHP 15.608 DPA -70.88 RAP ?20.08 ECC 1.9464

L-I T|NE INJ LAT _NJ LONG _NJ RT ASC INJ A2'MTH INJ TIN[ PO C$T TIM INJ ? LAT INJ ? LONG

1388.08 13.02 357,64 130.73 116.75 II 10 40 788.1 16.51 350.61

921.97 13.04 323.41 130.73 116.75 13 27 14 322.0 16.53 316.38

1015.27 9.27 328.32 128.72 118.54 12 59 39 415.3 13.02 321.53

770.02 16.85 314.0_ 132.65 115.06 14 12 I2 170.0 20.09 306.76

1099.73 -.BO 328.54 122.58 124.17 12 34 15 499.7 3.69 322.34

5546.35 27.71 258.13 137.61 110.87 18 15 6 4946.4 _O.29 249.89

NIO-CC]URSIE E_CUTION ACCURACY CRBIT DETERMINATION ACCURACY

5GT 883.3 _ 453.8 _3 52.4 ST 296.3 SR 453.6 SS ?35.3

RRT -.J489 RRF" .|602 RTF" -,6818 CRT -.4748 CRS -.6380 CST .9773

993.! 1_3 -,O240 R13 ._40 LSA 521.4 MSA 277.2 SSA 14.7

SGJ 886.8 .%2 447.0 THA 174.13 EL1 483.4 EL2 ?44.7 ALF 113.62

LAUNCH OATE AUG 17 1970 FLIGHT TIN[ 76.00 ARRIVAL 0ATE NOV 1 1970

LNCH A2'NTH LNCH TINE L-I TIN[ INJ LJ_T

81.03 JO 47 24 1363.09 13.94

98.97 13 14 ZB 888.24 13.95

100.00 12 46 43 977.03 I0.31

100.00 13 57 50 749.53 17.44

110.00 12 17 50 1068.07 .4|

I10.00 16 43 12 5519._0 _.33
OIFFERIENTIAL CORRECTIONS

TOE .191| TR4 -.9804 TC3 -.0448 _AU .0306

ROE -.5705 RRA .0015 RC3 .OO'Z_ FAU .01809

FOE -.1511 FRA .5275 FC3 -.3067 BSP 2432

BO£ ,6017 eRA .9804 6C3 .0449 FSP -128

HELIOCENTRIC CONIC 0ISTANC£ 172.714

RL 151.46 LAL .00 LOL 323.68 VL L_Z.639 GAL 3._ AZL 92.52 PICA 68.89 SMA 107.03 ECC .41925 INC 2.5230 Vl 29.418

RP 108.32 LAP -2.35 LOP 32,55 VP _4.793 GAP -24.78 A2'P gO.�l TAL 174.84 TAP 243.73 RCA 62.16 APO 151.90 V2 34.987

RC 42.355 GL -8.00 GP -7.14 ZAL 75.49 ZAP 15._6 ETS 149.72 7A£ 173.03 £TE 174.62 7AC 91.86 ETC 257.83 CLP 13.52

PLAN[TCX_ENTRIC CONIC

C3 51.062 VHL 7.146 OLA -29.59 RAL 245.14 RAO 65_.9 VEL 1_.131 PTH 2.40 VHP 14.871 0PA -21.72 RAP 221.55 ECC 1.8403

INJ LONG JNJ RT ASC INJ A2'NTH _NJ TIME PO CST TIM JNJ ? LAT INJ ? LONG
356.2'6 129.21 116.37 !1 !0 7 763.1 ..... 349.17

321.38 129.21 116.36 13 29 16 288.2 17.38 314.79

326.16 127._ 1J8.15 13 3 0 377.0 14.19 319.30
312.82 130.94 114.67 14 10 20 149.5 2_.62 305.47

326.89 121.28 124.18 12 35 38 468.1 4.89 320.67

256.29 133.79 109.95 18 15 11 4919.3 30,80 247.94

MI0-(,OJR_ [_ECUTION ACCURACY CR_IT 0ETERMINATION ACCURACY

S_T 919.2 .%R 457.5 5C,3 57.5 ST 311.5 SR 457.5 SS ?44.3

RRT -.1702 RRF" .1798 RTF -.7029 CRT -.4926 CRS -.6381 CST .9812

1026.7 R_3 -.0"230 R13 .7052 LSA 534.3 MSA 283.3 SSA 14.9

5G1 923.5 SC.2 448.7 THA 173.66 ELI 493.0 EL2 251.6 ALF 115.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 1970)

LAUNCH CATE AUG 17 ;970 FLIGHT TII_. 78.00 ARRIVAL CATE NOV ] 1970

H[LIOCENTRIC CONIC

RL 151.46 LAL .00

RP 108.27 LAP -2.21

RE 41.583 GL -7.96

PLANE TOC[NTRIC CCt_IC

(3 45.371 VHL 6.736

LNEH AZHTH LNCH TIME
81.06 10 48 28

98.94 13 15 0

100.00 12 46 59

100.00 13 59 10

110.00 12 I8 31

110.00 16 44 8

0ISTANCE 179.285

LOt. 323.68 VL 23.027 GAL 3.43 ATL 92.33 NCA 72.08 5NA 108.58 ECC .39869 INC 2.3_62 Vl 29.418
LOP 35.75 VP 35.060 GAP -23.50 AZP 90.72 TAL 174.80 TAP 146.88 RCA 65.29 APO 151.87 V2 ]5.DO0

GP -7.49 ?AL 75.32 ZAP 14.04 ET5 145.32 ZAE 175.55 ETE 180.66 ZAC 91.77 ETC 258.03 CLP 11.91

OIFFERENTIAL CORR[CTIONS

TOE .1928 TRA -.9644 TC3 -.0270 BAU .0165

RCE -.541fl RRA .0099 RC3 -.0036 FAU .01884
FOE -.1539 FRA .54_ FC3 -.3595 BSP 2616

OOE .5748 _6'A .9644 BC3 .0273 FSP -|44

CLA -29.58 RAL 245.34 RAO 6568.7 VEL 12.913 PTH 2.35 VHP 14.164 CPA -22.59 RAP 223.02 ECC 1.7467

L-I TIt4E |NJ LAT INJ LONG INJ RT AS( INJ A2'NTH INJ T[M_ PO CST TIM INJ 2 LAT ZNJ Z LONG

1332.69 14.82 354.46 127.54 115.90 11 10 40 732.7 18.19 ]47.30

859.54 14.84 319.70 127.55 115.89 13 29 20 259.5 18.20 31_.55

949.18 11.40 324.57 125.76 I|7.82 13 2 48 349.2 15.03 317.66

718.28 18.31 310.91 129.24 114.05 14 11 9 118.3 21.41 303.48

1038.95 1.52 325.37 119.81 124.15 12 35 50 438.9 5.99 319.14

5489.32 29.03 254.L;_ 133.83 108.89 18 15 37 4889.3 31.33 245.77

NI0-COURSI_ EXECUTION ACCORACY ORBIT 0ETERMINATION ACCURACY

SGT 958.1 _R 460.7 SG3 63.2 ST 327.1 SR 460.6 SS 253.2

RRT -.1914 RRF .2012 RTF -.7217 CRT -.5069 CRS -.6376 CST .9843

,S_ 1063.1 R23 -.0244 R13 .7241 LSA 547.1 NSA 289.4 SSA 15.2

,T_I 963.5 $62 449.8 THA 173.27 ELl 502.3 EL2 258.6 ALF 117.72

LAUNCH OATE AUG 17 1970 FLIGHT TINE 80.00 ARRIVAL 0ATE NOV 5 1970

HELIC(ENTRIC CONIC

RL 151.46 LAL .[30

RP 108.23 LAP -2.07

RC 40.971GL -7.88

PLANETC(ENTRIC CONIC

C3 40.347 VHL 6.352
LNCH ATHTH LNCH TIME

81.32 10 50 5Z

98.68 13 13 19

100.00 12 43 20

100.00 14 3 33

II0.00 12 17 51

110.00 16 45 31

01STAI_E 185.896
LCL 325.68 VL 23._87 GAL 5.16 AZI.. 92.14 /'_A 75.28 .Sl4A 110.08 ECC .37928 INC 2.1363 VI 29.418

LOP 58.95 VP 55.510 GAP -L:_'_.27 AZP 90°54 TAL 174.80 TAP 250.08 RCA 68.33 APO 151.84 VZ 35.013

GP -7.86 ZAL 75.25 ZAP 12.93 ET$ 159.99 ZAE 177.96 ETE 2134.07 ZAC 91.64 ETC 258.24 CLP 10.]0

OLA -29.51 RAL 245.43 RAO 6568.6 VEL 12.717 PTH 2.31 VHP 13.486 0PA -23.47 RAP 224.49 ECC 1.6640
L-I TINE INJ LAT INJ LONG INJ RT A.T_ JNJ A21qTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
1296.38 15.66 552.19 125.75 IJ5.34 11 12 29 696.6 18.94 344.97

856.52 15.67 518.41 125.74 115.53 13 27 16 236.5 18.96 311.19

932.54 11.95 523.61 125.82 117.61 12 58 52 332.5 15.53 316.68
675.79 19.47 308.29 127.53 115.14 14 14 49 75.8 22.44 300.75

1012.85 2.52 524.01 118.17 124.10 12 34 44 412.8 6.98 317.76

5456.30 29.74 251.91 151.75 107.69 18 16 27 4856.3 31.86 243.34

ORBIT 0ETERNINATION ACCURACY

ST 343.1 SR 463.2 SS 262.2

CRT -.5205 CRS -.63_2-C5T .9869

LSA 560.2 NSA 294.9 SSA 15.5

ELl 511.8 EL2 265.1 ALF 119.83

DIFFERENTIAL COPI_CTIONS

TOE .1941 TRA -.9488 TC5 -.0049 BAU .0066

ROE -.5134 RRA .0178 RC3 -.0113 F4U .01967

FOE -.1567 gRA .5_8 FC3 -.4221 9._ ° 2788

B0E .5489 BRA .9490 Be3 .0123 FSP -161

MIO-CCt_SE EXECUTION ACCURACY

SGT 996.9 SGR 463.7 SG3 69.4

_T -.214| RRF .LP'Z52 RW -.7390
1101.5 R23 -.0272 R15 .7417

•%! 1005.1 ,%2 450.2 THA 172.89

LAUNCH 0ATE AUG 17 1970 FLIGHT TINE 82.00 ARRIVAL CATE NOV 7 1970

HELIOCENTRIC CONIC OISTANCE 192.540

RL 151 .46 LAL .00 LOL 32].68 VL 23.720 GAL 2.88 AZL 91.95 HCA 78.47 SMA 111.53 ECC .36100 INC 1.9518 Vl 29.41_

RP 108.19 LAP -1.91 LOP 42.15 VP 35.54_ GAP -21.10 42P 90.39 TAL 174.87 TAP 253.35 RCA 71 .27 APO 151 .80 v2 35.027

RC 40.525 GL -7.74 GP -8.28 ?AL 75.29 ?AP 11.97 ETS 133.56 ?AE 178.13 ETE 295.52 ?AC 91.46 ETC 258.46 CLP 8.67

PLANE TO(ENTRIC CCIq|C

C3 35.914 VHL 5.993 CLA -29.37 RAL 245.42 RAO 6568.4 VEL

LNCH AZNTH LNCH TIE L-I TINE INJ LAT
81.87 10 55 7 1253.31 16.43

98.13 13 8 56 820.96 16.44

100.00 12 36 19 925.50 12.15

100.00 14 IO 25 624.00 20.82

II0.00 12 15 46 990.18 3.38

110.00 16 47 27 5420.13 30.46
OIFFERENTIAL CORRECTIONS

TOE .1954 TRA -.9329 TC3 .02310AU .0152

ROE -,4864 RRA .0254 RC3 -.0215 FAU .0_059
FOE -.1592 FRA .5784 FC3 -.4964 OSP 2955

80E .5241BRA ,9332 6C3 .0316 FSP -180

12.541PTH 2.27 VHP 12.835 0PA -24.39 RAP 225.95 ECC 1.5911

INJ LONG INJ RT A,_ INJ 42'14TH INJ TIt4E PO CST T|H INJ 2/LAT INJ 2 LONG

349.37 123.79 114.69 11 16 O 653.3 19.62 342.07

317.64 125.80 114.68 13 22 37 221.0 19.64 ]10.34

523.21 121.63 117.52 12 51 44 525.5 15.74 316.26
305.04 125.79 111.94 14 20 49 24.0 23.62 297.35

522.83 116.37 124.04 12 52 17 590.2 7.83 316.56

249.34 129.49 106.33 18 17 47 4820.1 32.39 240.65

MI0-CCURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

,%T 1040.7 SGR 466.5 SG3 76.3 ST 359.4 ,SR 465.1 S$ 271.0

RRT -.1391RRF .1518 RTF -.7555 CRT -.5551 CRS -.6567 CST .9894
,_ 1140.5 R_3 -.0506 R15 .7584 LSA 575.6 NSA 299.3 $SA 15.8

SGI 1048.0 ,T)G2 449.8 THA 172.49 ELI 521.7 EL2 270.6 ALF 122.01

LAUNCH OATE AUG 17 1970 FLIGHT TINE 84.00 ARRIVAL 0ATE NOV 9 1970

HIELIOCENTRIC CONIC

RL 151.46 LAL .00

RP 108.15 LAP -1.75
RC 40.252 GL -7.54

PLANETOCENTRIC CCNIC

C3 32.004 _ 5.657

LNO't AZMTH LNCH TINE

82.80 11 1 58

97.20 13 1 4

I00.00 12 26 42

100.00 14 19 1

110.00 12 12 13

110.00 16 49 59

OISTAI_E 199.214
L0L 323.68 VL 24.028 GAL 2.61 AZL 91.77 I._ 81.68

LOP 45.36 VP 35.764 GAP -19,97 A2'P 90.26 TAL 174.99

GP -8.74 ZAL 75.42 ZAP 11.20 ETS 125.94 ZAE 175.61

0LA -29.14 RAL 245.29 RAO 6568.3 VEL 12.385 PTH 2.24

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZ_t4TH

1200.60 17.12 349.80 121.72 113.99

819.52 17.14 317,56 121.73 115.94

925.85 12.14 323.23 119.24 117.55

3853.53 L:'2.26 279.20 123.95 110.48
971.45 4.10 321.84 114.42 125.97

5380.72 31.18 246.49 127.12 104.78

S_4A 112.93 ECC .34384 INC 1.7712 VJ 29.418

TAP 256.67 RCA 74.10 APO 151.76 V2 35.040

ETE 323.38 ZAC 91.23 ETC 258.69 CLP 7.03

VHP 12.210 0PA -25.53 RAP 227.39 ECC 1.5267

INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

11 21 59 600.6 20.22 338.43

13 14 39 215.5 20.23 310.19

12 42 8 325.8 15.73 316.28

15 56 54 5255.6 24.85 271,]5

12 28 25 371.4 8.53 315.56

18 19 40 4780.7 32.89 237.69

ORBIT OETERNINATION ACCURACY

ST 376.1 SR 466.3 SS 279.6

CRT -.5505 CRS -.6561 CST .9917

LSA 587.5 HSA 302.7 SSA 16.1

EL1 532.2 EL2 275.1 ALF 124.25

0IFFERENTIAL CORRECTIONS

TOE .196_ TRA -.9167 TC3 .0572 BAU .0_86

ROE -.4605 RRA .0527 RC5 -.0547 FAU .02161

F0E -.1615 FRA .5969 FC3 -.5846 BSP 51LP'Z

80E .5006 BRA .9175 BC3 .0669 FSP -202

MIOoO3UI_ EXECUTION ACCURACY

SG7 1083.5 Sr_ 469.4 SG3 83.9

RRT -.L_9 _ ,2818 RTF -.7709

,T_ 1|B0.8 R23 -.0346 R13 .7741

SGJ 1092.2 S62 448.7 THA 172.05
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DkTF AUG I7 ]970

HEL I(X:IrNTRI C CONIC

RL lSl .46 LAL ,00

RP I08.1 l LAP -1.§9

RC 40.|56 GL -7.26

PLAN[ TOCF'NTR I_ CONIC

C3 28. SSB VHL S.344

LNCH AZMTH LNCH TIME

84.34 ]] |3 26

95.66 12 47 44

100.00 12 15 7

]OO.O0 14 28 45
110.OO 12 7 8

]lO.OO 16 33 18

FLIGHT TIME 86.0{] ARRIVAL CATE NOV 11 1970

O ISTANCE Z05,912

LOL 323.68 VL 24.31Z GAL Z.34 AZL 91.59 HEA 84,88 SNA II4.27 ECC .32775 INC !.5935 Vl 29.41_}

LOP 48,56 VP 35,968 G4P -18.89 AZP 90.14 TAL 175,18 TAP ?.60,06 RCA 76,8Z APO 151.7Z VZ 35.053

GP -9.Z5 ZAL 75.67 ?AP 10,68 ETS 117.16 ?AE I72.78 ETE 329.93 ZAC 90.94 ETC 258.92 CLP 5.37

CLA -28.83 RAL 24§.06 RAO 6568.1 VEL JZ.Z4fl PTH ?..Z0 VHP ll.61I OPA -26.30 RAP ?.28.8?. ECC 1.4700

L-I T|NE IN] LAT IN] LONG |NJ RT ASC IN] AZNTH IN] TIE PO CST TIM IN] ?. LAT IN] ?. LONG

1132.10 17.72 341.03 119.54 113.12 11 32 18 532.1 Z0.70 333.59

826.88 17.74 318.67 119.55 It3,II 13 I 31 ?.26.9 20.7?. 311.22

931.91 11.95 323.58 116.71 117.61 12 30 39 331.9 15.55 316.64

5790.33 ?.3.71 275.06 121.99 108.76 16 5 15 5190.3 26.05 267.04

956.99 4.65 37.1.09 112.33 1Z3.90 IZ 23 5 357.0 9.07 314.79

53]8.02 31.88 243.36 124.62 103.05 18 22 tO 4738.0 33.34 234.44

OIFFERENTIAL CORRECTIONS

TOE .1978 TRA -.9OO3 TC3 .0991BAU .0427

R_E -.4353 RRA .0396 RC3 -.0517 FAU .07.274

FOE -.1632 FRA .6163 FC3 -.r_94 BsP 3291

BOE .478| 8RA .9012 BE3 .1118 FSP -216

NI0-COURSE EXECUTION ACCURACY CRBIT 0ETERMINATION ACCURACY

S_T 1127.0 SGR 472.4 SG3 92,3 ST 397.,7 SR 466.9 55 287.8

RRT -.2976 RRF .3150 RTF -.7855 CRT -.5661 CRS -.6346 CST .9938

5_ 1222.O RZ3 -.0394 R13 .7891 LSA 601.4 MSA 305.1 SSA 16,4

$G1 1137,4 SG_ 446,9 THA I71,58 EL1 fl42,9 EL2 278.5 ALF 126,46

LAUNCH OATE AUG I7 1970 FLIGHT TIME 88.00

H_LI(XENTRIC CONIC

RL 151.46 LAL .00

RP 108.07 LAP -I.42

RC 40.2_8 GL -6.9!

PLANETC_ENTRIC CONIC

C3 25.524 VHL 5.052
LNO'I ATNTH LNCH TIME

87,49 11 _W 6

92.51 J2 20 24

100.00 12 I 54

1130.00 14 39 16

110.(30 12 0 31

110.00 16 57 9

ARRIVAL DATE NOV 13 1970

OIFFERiENTIAL CORRIECTIONS

TOE .]986 TRA -.8837 TC3 .149| 8AU .0567

ROE -.4113 RRA .0469 RE3 -.0732 FAU .02400

FOE -.1644 FRA .6368 FC] -.8141 8SP 3461

60E .4367 BRA .8849 8C3 .I661FSP -252

OISTAKE 212.6_O

LCt. 323.68 VL ?.4.575 GAL 2.08 AZl. 91.42 H_ 88.09 5HA 115.54 ECC .31272 IN( 1.4174
LOP 51.77 VP 36.159 GAP -17.85 421_ gO,05 TAL 175,41 TAP 263.50 RCA 79.41 APO 151.68

GP -9.81 7AL 76.02 ZAP 10,47 ETS 107.50 7AE 169.90 ETE 332.36 2AC 90.59 ETC 259.15

OLA -?.8.42 RAL 244.72 RAO 6568,0 VEL 12.120 PTH 2.17 VHP 11.037 OPA -27.31 RAP 230.22 ECC 1.4201

L-I TINE INJ I..AT INJ LONG INJ RT ASK: INJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1020.13 18.21 333.03 117.25 112.20 II 55 6 420.1 ZI.07 325.51

883.05 18.L_'Z 323.01 117.26 112.19 12 35 7 283.1 21.08 315.49

942.83 11.60 324.20 114.0/ 117.74 12 17 37 342.8 I5.22 317.29

5723.62 25.10 270,59 119.88 106.79 16 14 40 5123.6 27.16 262.39

947.20 5.02 320.57 110.11 J?.3.86 12 16 I8 347.2 9.43 314.26
5292,02 32.53 239.93 121._ 101.12 18 25 21 4692.0 33.72 230.90

ORBIT DETERMINATION ACCURACY

ST 409.4 SR 466.8 55 295.5

CRT -.5822 CR5 -.6324 CST .9955

LSA 615.3 MSA 306.4 5SA 16.7

ELI 553,9 EL2 ?.80.fi ALF 128.64

NIO-CCJURSE EXECUTION ACCURACY

$_T 1171.3 _ 476.1 SG3 101,7
RRT -.3318 RRF .3523 RTF -.7990

$(A_ |164.3 1_3 -.0450 RI3 .BO30

S(,I 1183,7 S_2 444.4 THA 171.05

Vl 29.418

V2 35.066

CLP 3.69

LAUNCH 0ATE 4UG 17 1970 FLIGHT TINE 90.00 ARRIVAL 0ATE NOV 15 1970

HELIOCENTRIC CONIC

RL 151.46 LAL -00

RP 108.03 LAP -I.24

RE 40.497 GL -6.46

PLANETOCENTRIC CONIC

C3 22.858 VHL 4.781

LN04 A?MTH LNCH TIME

90.00 II 14 37

90.00 12 40 24

10(3.00 11 47

1130.00 14 50 23

]10.00 II 52
110.(30 17 I 51

LOt. 323.68 VL

LOP 54.98 VP

CP -I0.44 7AL

OISTAN(E E19.365

24.817 G4L 1,82 AZL 91.24 HCA 91,30 SMA I16.76 ECC .29870 INC 1.2419 Vl 29.418

36.337 GAP -16.86 AZP 89.97 TAL 175.7I TAP 267,00 RCA 81.88 APO 151.64 V2 35.079

76.47 ZAP 10.67. ETS 97.53 ZAE 167.03 ETE 333.31 ZAC 90.16 ETC 259.39 CLP 1.97

0LA -27.90 RAL ?.44.29 RAO 6567.9 VEL IZ.010 PTH ?..14 VHP I0.487 0PA -28.36 RAP 231.60 ECC ].3762

L-I TINE IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO C$T TIM IN] 2 LAT IN] 2 LONG

1063.94 15.14 334.86 113.38 114.22 II 32 21 463.9 18.29 3?.7.60

785.12 22.07 317.36 116.?.2 108.20 12 53 _0 185.1 24.36 309.43

938.2_3 II.ll 325.08 111.36 117.93 I?. 3 18 358.2 14,76 318.19

5634.14 26.38 265.81 117.61 104.60 16 24 37 5054.1 28.12 257.45

942.39 5.20 320.32 107.79 17.3.83 IZ 8 4 342.4 9.61 314.00

5242.72 33.17. 236.21 119.23 98.99 18 29 13 4642.7 34.01 227.08

OIFFERENTIAL CORRECTIONS

TOE .1981 TRA -.8671 TC3 .2083 BAU .01_7

ROE -.3682 RRA .0540 RE3 -.!004 FAU .02540

FOE -,1643 FR4 .6fl87 FC3 -.9621 85P 3619

80E .4339 8RA ,8688 8C3 .2313 FSP -282

MIO-(.(3JR,TWE EX[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1215.9 S(.R 480.7 SG3 II2.1 ST 47.5..?. 5R 465.8 SS 30Z.3

RRT -.36gO _ .3934 RTF -.8116 CRT -.5970 CRS -.6279 CST .9968

S_ 1307,5 R23 -.0521 R13 .8162 LSA 628.1MSA 307.2 SSA 17.1

$G1 12_.7 SG?. 44!,4 THA 170,46 ELI 564.4 EL2 281,6 ALF 130.66

LAUNCH OATE AUG 17 1970 FLIGHT TINE 92.00

HELIOCENTRIC CONIC

RL 151.46 LAL .00
RP 107.99 LAP -1.06

RC 40.930 GL -5.90

PLANET(X.ENTRIC CONIC

C3 EO.317 VHL 4.530

LN(.H AZHTH LNCH TIE
90.00 10 47 10

90.00 13 3 41

10(3.00 II 31 3?.

100.00 13 2 1

110.00 lJ 42 42
110.00 17 7

ARRIVAL DATE NOV 17 1970

OISTANCE 226.111

LQ. 323.68 VL ?.5.040 GAL 1.58 AZI. 91.07 HCA 94.51 5_44 117.91ECC .28567 INC 1.0657

LOP 58.19 VP 36.502 GAP -15,gO AZP 89,9_ TAL 176.05 TAP 270.56 RCA 84.23 APO 151.60

GP -11.13 IAL 77.03 ZAP 11.13 ET$ 87.89 ZAE 164.22 ETE 333.54 ZAC 89.65 ETC 259.63

OLA -27.25 RAL 243,76 RAO 6567.8 VEL 11.912 PTH 2.12 VHP 9.960 0PA -29.46 RAP 232.93

L-I TIME INJ ]_AT INJ _ INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT
1181.L_ 13.51 338._ 110.16 115.12 11 5 51 521.2 16.79

675,71 24.21 310.06 114,30 105.15 13 14 57 75.7 26.06

977.90 10.48 326.20 108.60 118.15 11 47 49 377.9 14.17

5582.30 27.51 26_.78 115.19 102.18 16 35 3 4982.3 28.91
947.,82 5,19 320.34 105.39 123,83 11 58 25 342.8 9.59

5190.15 33.61 232.18 116.3_ 96.66 18 33 50 4590.2 34.16

0IFFERENTIAL COR_CTION$

TOE .1988 TRA -.84g0 TC3 .2791 8AU .0850

ROE -.3661 RRA .0614 RE3 -.1343 FAU .02695
FOE -.1623 FRA .6823 FC3-1.1370 8SP 3817

80E .4166 BRA .8512 8C3 .3097 FSP -315

NI0-COUREdE EXECUTION ACCURACY

SCaT 12_9.5 SC,R 486.7 $G3 123.6

RRT -.4122 Rq_ .438S RIT -.8842

SC_ 1350.3 1_3 -.0573 RI3 .8293

SGI 1277.6 SG?. 437.2 THA 169.74

Vl 29,418

v2 35.09?.
CLP .23

ECC ].3377
IN] 2 LONG

331.;4

301.87

319.35

?.52.26

314.03

222.98

ORBIT 0ETERMINATION ACCURACY

ST 441.2 5R 463.9 55 307.9

CRT -.6156 CRS -.6202 CST .9976

LSA 640.7 MSA 306.?. SSA 17.5

ELI 575.6 EL2 2_0.2 ALF 137..67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH CATE AUG 17 1970 FLIGHT TIME 94.00 ARRIVAL CATE NOV 19 1970

P_LIOCENTRIC CONIC

RL 151.46 LAL .00

RP 107.95 LAP -.88

RE 41.5}O GL -5.ZZ

PLANE TOCENTRIC C_IC

C3 L8.466 VML 4.297

LN_-I AZMTH LN(ZH TII._

9O.O0 10 Z3 It

9O.00 13 ?Z 5Z

I00.00 11 14 37

I{30.00 15 14 7

II0.00 II 31 3_

110.00 17 13

OIFFERENTIAL CORRECTIONS

TOE .|94I TRA -.83_ TC3 .3549 BAU .0978

ROE -.3448 RRA ,06e2 RC3 -.|763 FAU .01864

FOE -.1581 FRA .7083 FC3-1.3427 8SP 39_

0OE .3956 BRA .8364 BC3 .3962 FSP -351

CIST4NCE ?3?.866

LOt. 3?3.68 VL 75.746 GAL 1.34 AZL _0.89 HCA 97.71 SMA 119.01 ECC .27359 INC .8878 Vl 79.418

LOP 61.41 VP 36.655 GAP -14.98 AZP 89.88 TAL 176.45 TAP 774.17 RCA 86.45 APO 151.$6 V? 35.105

GP -11.91 ZAL 77.68 ZAP l?.0I ET5 79.16 ZAE 16J.51ETE 333.34 ZAC 89.05 ETC ?59.86 CLP -1.56

CLA -?6.46 RAL 743.16 RAC 6567.7 VEL 11.826 PTH 2.09 VHP 9.458 0PA -30.61 RAP 734.71ECC 1.3039

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_NTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

1168.10 l?.I4 341.04 107.10 115.78 10 47 39 568.1 15.51 333.99

5867.00 ?5.77 281.30 112.04 102.16 15 0 39 5267.0 Z7.19 777.97

IOOZ.O0 9.70 327.57 105.83 110.41 11 31 19 402.0 13.43 3?0.76

55p8.34 28.46 255.49 112.62 99.55 16 45 56 4908.3 ?9.49 246.84

948.73 4.96 3?0.65 102.94 123.86 11 47 24 348.7 9.37 314.34

5134.37 33.96 227.86 113.39 94.13 18 39 I3 4534.4 34.16 718.67

NIO-COURSE EXECUTION ACCURACY CR6IT CETERMINA TION ACCURACY

S6T 1304.3 .SGR 494.8 S_3 136.3 ST 453.6 ,SR 460.7 SS 317.0

RRT -.4541 RRF .4873 RTF -.8340 CRT -.6244 CRS -.607? CST .9973

,S_ 1395.0 RZ3 -.0689 RJ3 .8400 LSA 648.7 M$A 306.9 S$A 18,0

SOl 1325.9 S(,? 433.7 THA 169.04 ELI 58?.7 EL2 ?80 .I ALF 134.20

LAUNC_ OATE AUG 17 1970 FLIGHT TIME 96.00 ARRIVAL CATE NOV ?I 1970

HELIOCENTRIC CONIC

RL 151.46 LAL .0(3

RP 107.91 LAP -.69

RE 4Z.791 GL -4.41

PLANE TOCENTRIC CONIC

C3 16.673 VHL 4.084
LNO_ AZMTH LNCM TII_

90.00 IO 0 IZ

9O.0O 13 40 31

I00.00 10 56 47

100.00 15 ?6 47

110.0(3 II lg 7

110.00 17 _ 47

01STANCE ?39.6?5

LOL 323.68 VL 25.434 CAL I.II AZL 90.71 HCA 100.94 SMA 120.04 ECC .26242 INC .7072 Vl 29.418

LOP 64,62 VP 36.797 GAP -14.09 AZP 89.87 TAL 176.89 TAP ?77.83 RCA 88.54 APO 151.53 v? 35.117

GP -12.78 ZAL 78.43 ZAP 13.?l ETS 71.64 ZAE 158.91ETE 332.81 ZAC 88.35 ETC 260.09 CLP -3.39

0LA -25.52 RAL 242.49 RAO 6567.7 VEL 11.750 PTH 2.07 _4P 8.978 OPA -51.83 RAP 235.43 ECC 1.2744
L-I TIME INJ LAT INj LONG INJ RT AS_ INJ AZMTH INJ TIME PC) CST TIM INJ ? LAT JNJ 2 LONG

1213.07 10.80 343.66 104.15 116.34 10 Z)O 26 613.1 14.75 336,68

5774.7! 26.93 274.80 109.57 99.10 15 16 45 5174.7 27.91 266.27

1030.66 8.77 379.19 103.08 118.69 II 13 53 4_0.7 12.54 322,42

5437.35 79.|9 249.96 109.93 96.73 16 57 15 4852.3 ?9.82 241.21

960.34 4.52 321.26 100.48 173.92 I1 35 7 360.3 8.94 314.96

5075.43 34.16 2?3.27 110.34 91.42 18 45 2? 4475.4 33.98 714.03

MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SOT 1349.9 S(,R 505.9 ,5(.3 I50.5 ST 464.4 SR 456.1 SS 314.5
RRT -.4987 RRF .5394 RTF -.8427 CRT -.6309 ORS -.5869 CST .9959

SO8 1441.6 R'Z3 -.0825 RI3 .8499 LSA 653.9 MSA 307.7 $54 18.6

5(,I 1375.9 S.G? 430.? THA 168.25 ELI 587.8 EL2 ?79.6 4LF 135.8g

OIFFERENTIAL CORRECTIONS

TOE .1876 TRA -.8198 TO3 .4386 8AU .if02

ROE -.3240 RR4 .0778 RC3 -.2278 F4U .0)050

FOE -.1502 FRA .7379 FC3-l.5833 BSP 4OI0

80E .3744 BRA .8735 BE3 .4943 FSP -389

LAUNCH CATE AUG 17 _'_7f? FLICHF TIE _8,0_ ARRIVAL CATE NOV 23 1970

HELIOCENTRIC CONIC

RL 1_1.46 LAL .00

RP 107.88 LAP -.51

RC 43.202 GL -3.44

PLAN[TOCENTRIC CONIC

C3 15.115 VHL 3.888
LNCH ATMTH LNCH TJHE

90.00 9 37 ?6

90.00 13 57 31

100.00 10 37 51

1130.00 15 39 47

110.00 11 5 21

110.00 17 ?8 46

0IFFERENTIAL CORRECTIONS

TOE .1884 TRA -.79S?
RDE -.3043 RRA .0864

FOE -.1415 FRA .7651

BOE .3579 OR4 .7999

CISTANCE 246.385

LOL 323.68 VL 25.607 GAL .89 AZL 90.52 HCA 104.15 5MA 121.00 ECC .25712 INC .5223 vl 29.418

LOP 67.84 VP 36.928 GAP -13.73 AZP 89.87 TAL 177.37 TAP 281.53 RCA 90.50 APO 151.51 V2 3§.I79

GP -13.75 ZAL 79.27 lAP 14.71 ETS 65.35 /AE 156.44 ETE 332.03 7AC 87.53 ETC 760.31 CLP -_.28

0LA -74.41 RAL 741.77 RAC 6567.6 VEL

L-I TIME INJ LAT

1759.14 9.39

5684.06 27.74

1064.10 7.67

5354.33 29.68

977.83 3.85

5013.36 34.16

TO3 .5569 BAU .1271

RC3 -.2927 FAU .03272

FC3-1.8740 BSP 4366

Be3 .6291FSP -443

11.683 PTH 2.05 VHP 8.571 OPA -33.13 RAP 236.58 ECC 1.2487

INJ LONG INJ RT ASC INJ A_TH INJ TIME PC _ CST TIM INJ ? LAT INJ ? LONG

346.32 101.79 116.84 9 58 25 659.1 17,92 339.41

268.29 106.95 95.93 15 37 15 5084.1 28.27 259.66

331.06 100.37 118.98 I0 55 35 464.1 11.48 3_4.34

244.?I J07.|3 93.74 |7 9 2 4754.3 ?9.88 235.4?

322.18 98.02 123.99 If 21 39 377.8 8.29 315.90

718.42 105,24 88.55 18 52 2'0 4413.4 33.50 209.23

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 1386.0 5GR 527.0 SG3 166.2 ST 475.7 SR 450.5 SS 315.3

RRT -.5570 RR_ .5958 RTF -.8567 CRT -.6569 ORS -.5677 CST .9910

S_O 1481.0 R'Z3 -.0840 RI3 .8640 LSA 660.9 MSA _3_.7 SSA 19.0

S6I 1419.2 .S(.? 423.4 THA 166.97 EL1 596.6 EL2 ?70.8 ALF 137.37

LAUNCH OATE AUG 17 1970 FLIGHT TIME IGO.O0 ARRIVAL 0ATE NOV 25 1970

H_LICX_ENTRIC CONIC

RL 151.46 LAL .00

RP 107,84 LAP -.32

RC 44.254 GL -2.3!
PLANETOCENTRIC CONIC

C3 13.761 VHL 3.710

LNCM AZMTH LNCH TINE

90.00 9 14 33

90.00 14 14 21

I00.00 IO 18 I0

100.00 15 53 ?6

IlO.O0 10 SO 26

110,00 17 37 _9

0IST_NCE 253.143

LOL 323.6_ VL ?5.766 GAL .68 _ZL 90.33 HCA 107.37 5MA 171.91 ECC .24766 INC .3370 v! 29.418

LOP 71,06 VP 37,050 GAP -12.41 AIP 89,90 TAL 177,89 TAP 285,26 RCA 9_,33 APO 151,49 V? 35,141

GP -14.83 Z4L 80.18 ZAP 16.47 ETS Co(].71 ZAE 154.17 ETE 331.01 ZAC 86.58 ETC 260.52 CLP -7.23

OLA -23.12 RAL 241.01 RAO 6567.5 EL 11.625 PTH ?.04 VHP 8.088 OPA -34.52 RAP ?37.64 ECC 1.2765

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

I307.913 7.88 349.10 98.54 117.79 9 36 21 707.9 11.48 341._7

5593.75 28.L:_ 261.72 104.23 g?.67 J5 47 35 4993.7 78._7 253.06

1102.59 6.40 333,21 97.74 119.26 IO 36 32 50?.6 10.25 3?6.54

5274.29 29.89 238.77 104.28 90.62 17 21 _ 4674.3 29.65 229.48

1(301.40 2.96 323.41 95.61 I74.07 11 7 8 401.4 7.41 317.15

4948.?4 33.93 213.35 104.12 85.55 19 0 7 4348.2 3_.94 Z04.25

ORBIT 0ETERMINATION ACCURACY

ST 481.1 SR 447.I SS 314.1

CRT -.6660 ORS -.5293 CST .9827

LSA 658.6 MSA }02.? SSA 19.6

ELI 596._ EL? ?65.8 ALF 138.62

OIFFERENTIAL CORRECTIONS

TOE .1005 TRA -.7777 TC3 .6698 BAU .1408

ROE -.2844 RRA ,0966 RC3 -.3705 FAU .03505
FOE -.1255 FRA .7988 FC3-?.?O53 BSP 4516

BOE .3369 8RA .7836 BC3 .7655 F.SP -493

MI0-COURSE EXECUTION ACCURACY

SOT 1474.9 SGR 543.0 S63 183.6

RRT -.6(386 RR'F .6512 RTF -.865J

5(,B 1574.9 R'_3 -.0955 RI3 .8743

S(,J 1466.? S(,2 418.7 THA 165.76
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970)

LAUNCH OATE AUG 17 1970 FLIGHT TIE 102.00 ARRIV4L C4TE NOV 27 1970

HELIOCENTRIC CC_IC

RL 151,46 LAL ,00

RP 107.8! LAP -,13

RE 45.436 GL -.99

PLAIqET_ENTRIC CONIC

C3 12,594 VHL 3,549

LNCH AZMTH LNCH TIHE

90.00 8 51 26

90,00 14 3I 19

I430.OO 9 _7 44

I00.00 16 7 42

110.00 10 34 29

110.OO 17 47 27

01FFERENTIAL COR_CTJCINS

TCE ,1704 TRA -,7607 TC3 ,7940 OAU ,1549

ROE -,2644 RRA -1082 RC3 -,4650 FAU ,03766

FOE -,1026 FRA .SYoO FC3-Z,5885 OSP 4716

Bog .3145 BRA .?0_)4 Be3 .9L:_I FSP -553

CISTANCE ?59,897

LCR.. 323,68 VL 25,910 GAL ,48 ATL 90,14 HCA 110,60 _A

LOP 74,28 VP 37,161 GAP -11,61 AZP 89,95 TAL 178,45 TAP

GP -16.06 7AL 81.17 ZAP 18.47 ETS 56.04 ZAE 151.93 ETE

122.75 ECC ,23399 INC ,1]44 Vl 29.418

289,03 RCA 94,03 APO 151,47 V2 35,152

329.76 ZAC 85,48 ETC 260,72 CLP -9.26

CLA -ZI,63 RAL 140,14 RAO 6567,5 VEL 1|.575 PTH 2,01 VHP 7,678 0PA -36,02 RAP 238,60 ECC 1,2073
L-I TIN[ INJ LAT INJ LONG INJ RT A_K_ INJ 4234TH INJ TIME PC) CST TIM INJ 2 LAT ZNJ 2 LC_NG

I}60,39 6,23 352.O8 95,94 117,68 9 14 6 760,4 9.89 345,31

5502,92 28.31 255,08 101.46 89,34 16 3 2 4902,9 27,92 246,44

1146,43 4,93 335,64 95,23 119.5Z 10 16 50 546,4 8.83 329,02

5192,11 29,79 231,17 101,41 07,41 17 34 14 4592,1 29,11 223,43

1031,24 1,81 314,97 93,29 114,14 I0 51 40 431,2 6,29 318,73

4880,07 33,44 ZOO.09 101,03 8Z.48 19 8 47 4280,1 32,04 199,14

MIC-COUR,_E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 1461.5 SGR 571.3 5G3 202.8 ST 482.8 SR 430.6 SS 311.3

RRT -,66OZ RRF ,7082 RTF -,8736 CRT -,673| CRS -,4741 CST ,9673

5_ 1570.1 R23 -,I076 R13 ,8844 LSA 650,7 MSA _02.8 SSA 20.3

SGI |514.5 S02 414.3 THA 164,34 EL1 592,7 EL2 259,4 ALF 139,83

LAUNCH DATE AUG 17 1970 FLIGHT TIME I04.00 ARRIVAL 0ATE NOV E9 1970

HELIOCENTRIC CONIC

RL 151.46 LAL ._

RP 107.77 LAP .06

RC 46,738 GL .54

PLANETOCENTRIC CONIC

C3 11,596 VHL 3.405
LNO-I AZHTH LNCH TIME

90.00 8 28 J

90.00 14 48 38

100.00 9 36 38

100.00 16 22 42

110.00 I0 17 36

110.00 17 58 13

0ISTANCE 266,644

LQ. 323.68 VL 26,042 GAL ,29 A2'L 89,93 MEA 113.82 SMA 123.53 ECC .E?C-,08 IN(: ,0692 VJ 29.418

LOP 77.50 VP 37.264 GAP -10.85 AG'P 90.03 TAL 179.00 TAP 292.82 RCA 95,6J APO 151.46 V2 35.163

GP -17.44 ZAL 62.21 ZAP _0.71 ETS 52.67 ?AE 149.88 ETE 328.27 ZAC 84.22 ETC 260,90 ELP -11.36

0LA -19,93 RAL 239,48 RAO 6567,4 VEL 11.537 PTH 2,01 VHP 7,192 OPA -37,64 RAP 239.43 ECC 1,1908
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AiFMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1417.42 4.42 35_.29 93.52 118.00 8 51 38 817.4 8.13 348.57

5411.02 28.05 248.37 98.71 85.99 16 18 49 4811.0 27.20 239.81

1195,94 3,27 338,37 92,88 119,73 9 56 34 595,9 7,20 331,79

5107,72 29,37 225,93 98,58 84,15 17 47 49 4507,7 28,25 217.31

1067.56 .43 326.87 91.I1 124.18 10 35 24 467.6 4.91 320.65

4808.87 32.68 202.68 98.02 79.36 19 18 22 4L_08.9 30,86 193.97

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETER_4INATZON ACCURACY

SGT 1496,0 _ 606,4 SG3 223,3 ST 477,3 5R 414,1 SS _09,6

RRT -._Z0 RRF ,7597 RTF -,8778 CRT -,6635 CRS -,3850 CST ,9427

SG6 1614,2 RE3 -,1292 R13 ,8913 LSA 631.9 MSA 308.8 SSA 21.1

SGI 1560.2 SG2 414.1 THA 162,87 ELI 577,7 EL2 256,0 ALF 141.06

OIFFERENTIAL CORRECTIONS

TOE .1518 TRA -,75OO TC3 ,8940 OAU ,1646

ROE -,2429 RRA ,J226 Re3 -,5733 FAU ,04015

FOE -,0675 FRA ,8831 FC3o2,9973 BGP 4730

BOE .2864 BRA .7600 0C3 I .0620 FSP -6(36

L4UNCH CATE AUG 17 1970 FLIGHT TIME 106.00 ARRIV4L C4TE 0EC 1 1970

HELIO(ENTRIC CONIC

RL 151.46 LAL .00

RP 107.74 LAP .76

RC 48.150 GL 2.29

PLAN£TOCENTRIC CONIC

C3 10,750 VHL 3.279

LNCH AZMTH LNCH TIME

90.00 8 4 14

90.00 15 6 31
100.00 9 14 57

100.00 16 38 29

110.00 9 59 55

110.00 18 |0 0

ClSTANCE 27}.381

LCW_ 323.68 VL 26.163 GAL .I? ATL 89.71HCA 117.05 SMA 124.26 ECC .218P8 INC .2868 VI 29.418

LOP 80.73 VP 37.358 GAP -10.10 AZP 9(3.13 TAL 179.57 TAP ?96.62 RCA 97.06 APO 151.46 V2 35.174

CP -1H.99 7AL _3.29 7AP 23.18 ETS 49.94 ZAE 147.95 ETE 326.53 ZAC 82.77 ETC 261.05 CLP -13,55

CLA -17,99 RAL 23P.74 RAC 6567,4 VEL 11.495 PTH ?,00 VHP 6,931 0PA -39,40

L-I TIME JNJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIME PO CST TIM

1479,6_ 2.42 358.77 91.30 118.22 8 28 54 879,7

5317.52 27,4? 241,61 9(5.03 82,66 16 35 0 4717.5

1251,52 1.39 34|,42 90,73 119,86 9 3_ 48 651,5
_2_.90 ?H.60 219.59 95.84 80.90 10 2 I0 4420.9

1110.62 -1.72 329.11 89.10 124.16 10 10 26 510.6

4734,58 31.61 197,15 95,13 76,25 19 _8 55 4134,6
OIFFER_NTIAL CORRECTIONS

TOE .1338 TRA -.7288 TC3 1.0435 OAU .1815

RCE -.2195 RRA .1376 RE3 -.7111 FAU .04345
FOE -.0190 FRA .9253 FC3-3.4993 BSP 4863

00£ .2571 ORA ,7416 0C3 1,2628 FSP -668

MI0-COURSE EXECUTION ACCURACY

5GT 1521.8 5GR 654.6 5G3 246.8

RRT -.7502 RRF .B090 RTF -.8868

1656.6 R23 -.1379 RI3 .9026

SG| 1605.0 .$G2 410.4 THA 160._q1

RAP 240.10 ECC 1.1769

INJ ? LAT INJ 2 LONG
6.J8 352.10

26.12 233.18

5.35 334.88

27.04 ?11.14

3.77 322.90

29.39 188.64
OR01T 0ETERMINATION ACCURACY

ST 465.3 SR 391.3 SS 308.8

CRT -,6617 CRS -,2597 CST .8922
L$A 604,4 MSA 315,0 SSA 21,7

ELI 556.2 EL2 245,4 ALF 142,37

LAUNCH OATE AUG 17 1970 FLIGHT TIME 108,00 ARRIVAL 0ATE 0EC 3 1970

HELIOCENTRIC CONIC

RL 151.46 LAL .00

RP 107.71 LAP ,45

RC 49,661 GL 4.29

PLANE TOCENTRIC CONIC

C3 10.046 VHL 3,169

LNCH A;_4TH LN_H TIME
90.OO 7 40 8

_.00 15 25 8

100.00 8 52 44

lO0.O0 16 55 14

110.00 9 41 32

110.00 18 22 55

01STANCE 180.108

LOL 323.68 VL _6.271 GAL -.04 AZL 89.48 hlCA |_.27 .944 124.93 ECC .21236 INC .5164 Vl 29.418
LOP 83.96 VP 37,443 GAP -9.39 A$'P 90.26 TAL 180,16 TAP 300.43 RCA 98,40 APC) 151.46 v2 35.184

GP -Z0,75 ZAL 84,40 ZAP _5,89 ITS 47,70 ZAE |46,10 ETE 324,52 ZAC 01,10 ETC 261,17 CLP -15,85

0LA -15,82 RAL 238,05 RAO 6567,4 VEL 11.464 PTH 1,99 VHP 6,595 0PA -41,33 RAP 240,60

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ A2'MTH |NJ TIME PO CST TIM INJ 2 LAT

1547.8('I .23 _.57 89.35 118.32 8 5 56 947.8 4.01

522_Z,O6 16,41 234,80 93.50 79,39 16 52 II 4622.J ?4.68

1313,57 -,72 _44.83 88,82 119,88 9 14 37 713,6 3._6

4931.52 27.47 EI3.19 93.26 77.72 J8 17 26 4331.5 25,50

1160.68 -3.13 331.72 87.32 124.06 10 0 53 560.7 1.36

4657.18 _0.22 191.54 9"Z,45 73.Z0 19 40 32 4057.2 27,62
OIFFERENTIAL CORRECTIONS

TOE .1278 TRA -.6970 TO3 1.1789 BAU .1968

ROE -.1988 RRA ,1504 RC3 -.8705 FAU ,04682

FOE ,0179 FRA ,9478 FC3-4,0349 8SP 5215

8oE .2363 _RA .71_O 0C3 1.4654 FSP -769

MI0-COURG_ EXECUTION ACCURACY

5GT 1525.3 SGR 716.5 SG3 Z69.3

RRT -.7917 RRF' .05L:_0 RTF -.8910

SGe Jf_5.E _3 -.1501 R13 .9105

SGI 1635.0 562 408,4 THA 158.17

ECC 1.1653

INJ ? LONG
355.93

226,56

338.30
204,95

325.52

183.31

ORBIT 0ETERMINATION ACCURACY

ST 456.3 SR 369.6 55 308.1

CRT -,6919 CRS -,1749 CST .8274

LSA 584.3 MSA 312.8 5SA 22.5

ELl 547.6 EL2 ?24.4 ALF 143.53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE AUG 17 1970

HELIOCENTRIC CONIC

RL 151 ,46 LAL .00

RP 107.6B LAP .64

RC .51 .163 GL 6.54

PLAN[ TC_ENTRI C CLINIC

C3 9.474 VHL 3.078

LNC_ AZNTH LNCM TIN[

90.00 7 15 41

9(3.00 15 44 44

100.00 8 30 2
IOO.OO 17 13 4

II0.00 9 ZZ 33

110.00 18 37 2

FLIGHT TIME 110.00 ARRIVAL CATE CEC 5 1970

LEX. 323.68 VL 26.370 GAL

LOP 87.19 VP 37.521 GAP

GP -22.73 ZAL 85,52 ZAP

CISTAN(E 286`819

-.19 AZL 89.24 HCA 123.50 5,qA 125.54 ECC .20647 INC .7618 V] 29.418

-8.70 AZP 90.42 TAL 180.73 TAP _04.23 RCA 99.62 APO 151.46 V2 35.193

28.85 ETS 45.86 ZAE 144,32 ETE 322.22 ZAC 79.19 ETC 261.26 CLP -18.27

CLA -13.38 RAL 237.44 RAO 6567.3 VEL 11.440 PTH J.98 VHP 6.288 0PA -43.44 RAP 240.87 ECC 1.1559

L-I TIME INJ LAT INJ LONG INJ RT A,_wC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

J6Z2.47 -2.18 6.74 87.69 118.24 7 42 43 1022.5 1.61 .11

5124.22 25.00 Z27.99 91.18 76.25 17 10 8 4524.2 22.87 219.97

1382.59 -3.06 348.62 87.21 |19,75 8 53 4 782.6 .93 342.09

4839.33 25.97 EO6.75 90,9| 74.65 18 33 44 4239.3 23.61 198.75

1218.08 -5,31 334.74 85.81 123.82 9 42 51 618.1 -`83 328.51

4576.60 28.50 195.90 90.00 70.27 19 53 19 3976.6 25.54 177.97

OIFFERENTIAL CORRECTIONS

TOE .I038 TRA -.6929 /C3 1,2916 BAU .2109

ROE -.1705 RRA .1774 RC3o1.0511 FAU .05014
FOE .0915 FRA 1.0280 FC3-4.5822 BSP 5394

8OE .J996 6RA .7152 8C3 1.6653 FSP -848

NI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 1§58.0 SGR 796.6 5G3 297.5 ST 442.9 SR 333.9 SS 336.8

RRT -.8265 RMF ,8891RTF -.8981 CRT -.6919 CR8 -.0370 CST .7422

5G8 1749.9 R23 -.1613 R13 .9212 LSA 558.9 MSA 329.0 SSA 22.6

SG1 1701.0 SG2 410.8 THA 155.57 ELl 514.3 EL2 207.6 ALF 146.24

LAUGH DATE AUG 17 1970 FLIGHT TIME 112.00 ARRIVAL GATE OEC 7 1970

HELI(X_ENTRIC CONIC

RL 151.46 LAL .(30

RP 107.65 LAP `82

RC 52.948 GL 9.07

PLANETCX_ENTRIC CONIC

C3 9,029 VHL 3,005

LNCH AZHTH LNCH TIME

_90.00 6 50 3O

90.00 16 5 31

10(3.00 8 6 51

10{3.00 17 31 11

110.00 9 3 1

110.00 18 _2 31

OIFFERENTIAL CORRECTIONS

TOE .0769 TRA -.6773 TC3 1.3734 BAU .2244

ROE -.1370 RRA .2042 RC3-l.Sf125 FAU ,05337

FOE .1844 FRA 1.0902 FC3-5.1169 8SP 5579

SO? .157! 8RA ,7074 8C3 1,8588 FSP -935

8ISTANEE 293,515

LCL 323.68 VL 26.458 GAL -.33 AZL 88.97 HCA 126.73 SMA

LOP 90.42 VP 37.592 GAP -8.03 AlP 90.61 TAL 181.30 TAP

GP -24.96 ZAL 66.62 lAP 32,07 ETS 44.29 ZAE 142.54 ETE

126.10 £CC .20118 INC 1.0261 VI 29.418

308.03 RCA 100.73 APO 151.47 V2 35.202

319.61 ZAC 77.02 ETC 261,29 CLP -20.81

OLA -10,67 RAL 236.93 RAO 6567.3 VEL 11.420 PTH 1.98 VHP 6.010 SPA -45.77 RAP 240,87 ECC 1.1486

L-I TIME INJ LA T INJ LONG INJ RT ASC INJ AIMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 L(_G

1704.40 -4`8| 11.32 86,39 117.94 7 19 14 1104.4 -1.04 4.68

5023.61 23.2g 221.17 89.16 73.29 17 29 15 4423.6 20.69 213,39

1459.15 -5.63 352.84 85.94 119.41 8 31 I0 859.2 -1.67 346.29

4744.10 24.09 Z00.30 88.85 71.75 18 51 15 4144.1 21.37 192.56

1283._7 -7.77 338.18 84.63 123.39 9 24 24 683.3 -3.32 331.92

4492.75 26.44 180.2fi 87.88 67.50 20 7 23 3892.7 23.15 172.63
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,SGT 1558,9 SGR 889.9 SG3 323.9 ST 421.4 SR 287.9 8S 379.8

RRT -.8508 RRF .9175 RTF -.9012 CRT -.7065 CRS .0683 CST .6520

SG6 1795,0 R23 -.1728 RI3 .9298 LSA 534.9 MSA 343.7 SSA 22.6
SGI 1745.7 SG2 417.5 THA 152.38 ELl 477.7 EL2 179,8 ALF 149.45

LAUNCH CAT? AUG 17 1970

HELIOCENTRIC CC_IIC

RL 151.46 LAL .00

RP 107.63 LAP |.01

RC 54.707 GL 11.90

PLANE TO(ENTRIC CONIC

C3 8.711 VHL 2.951

LNCH A2MTH LNCH TIME

90.00 6 E5 31

90.00 16 27 46

100.00 7 43 9

100.00 17 52 48

110.00 8 42 57

110.00 19 9 30

FLIGHT TIME 114,00 ARRIVAL GATE 0EC 9 1970

LOt. 323.68 VL 26.538 GAL

LOP 93.65 VP 37.656 GAP

GP -27.49 7AL 87.67 lAP

CIST4NCE 300.195

-.45 AlL 88.69 HCA 129.96 SNA 126.60 ECC .19644 INC 1.3139 VI 29.418

-7.38 AlP 90.84 TAL 181.84 TAP 311.80 RCA 101.73 APO 151,47 v2 35.210

35.55 ET$ 42.92 lAE 140.72 ETE 316.68 ZAC 74.55 ETC 261.27 CLP -_3.50

DLA -7.69 RAL 236,55 RAC 6667.3 VEL 11.406 PTH 1.97 VHP 5.766 OPA -48.33 RAP 240.fi3 ECC 1.1434

L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AS'MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1794,45 -7.66 16.41 85.51 117.34 6 55 25 1194.5 -3.93 9.71

4919.82 21.01 214,35 87.48 70.56 17 49 46 4319.8 18.16 206.83

1543.97 -8.44 357,57 85,09 118.78 8 8 53 944.0 -4,53 350.96

4645.53 21.84 193,85 87.15 69.06 19 10 14 4045.5 18.79 186.37

1356.74 -10.50 342.12 83.85 122.72 9 5 34 756.7 -6.11 335.78

4405.52 24.04 174.61 86.14 64.93 _ 22 55 3805.5 20.46 167.29

OIFFERENTIAL CORRECTIONS

TOE .O500 TRA -.6655 TC3 1.4393 BAU .2403

ROE -.O973 RRA ,2380 RC3--I,4785 FAU .05667

FOE .2930 FRA 1.1627 FC3-5.6319 8SP 5758

80E .1094 BRA .706_ Be3 2.0635 FSP -1022

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 1559,2 SGR 1007.3 5(;3 351.7 ST 403.8 SR 236.4 SS 446.9

RRT -`8708 _ .9403 RTF -.9042 CRT -.7720 CRS .0468 CST .5914

SGB 1856.3 R23 ".1789 R13 .9393 LSA 546.0 HSA 346.5 SSA 21.8
SGI 1806.4 S_2 427,4 THA 148.69 ELI 447,9 EL2 135.5 ALF 153.00

LAUNCH OATE AUG 17 1970 FLIGHT TIME 116.00

HELIOCENTRIC CONIC

RL 151.46 LAL .(30

RP 107.60 LAP 1,19

RE 56.533 GL 15.03

PLANETOCENTRIC CONIC

C3 8.523 VHL 2.919

OISTANCE 306.856

LOL 323.68 VL 26,609 GAL -.56 AZL 88.37 PICA J33.19 SMA

LOP 96.89 VP 37.713 GAP -6.75 AZP 91.12 TAL |82.36 TAP
GP -3O.32 lAL 88.67 lAP 39.32 ET$ 41.66 _AE 138.79 ETE

OLA -4.42 RAL 236.31 RAO 6567.3 VEL 11.398 PTH 1.97 VHP

ARRIVAL DATE OEC 11 1970

127,06 ECC .19222 IN( 1.6304 Vl 29.418

315.55 RCA 102.64 APO 151.49 VZ 35.218

313,43 ZAC 71,76 ETC 261.18 CLP -26.34

5.558 OPA -51.14 RAP 239.77 ECC 1.1403

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 5 59 34 1893.64 -10.71

90.00 16 5J 48 4812.36 18.42

JOO.OO 7 18 50 1637.93 -11.47

1130.00 18 15 13 4543.30 19.21

110.00 8 2220 1439.17 -13.49

I10.00 19 28 13 4314.82 21.31

OIFFERENTIAL CORRECTIONS

TOE .0203 TRA -,6487 TC3 1.4589 BAU .2568

ROE -.0473 RRA ,2772 RC3-1.7179 FAU .0fi961

FOE .4304 FRA 1.2307 FC3-6.0553 8SP 5955

8OE .Ofl14 BRA .705fl BC3 2,2538 FSP -1106

INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LCNG

_,I0 85.11 116.37 6 31 8 1293.6 -7.08 15.30

207.53 86,24 68.11 18 12 0 4_12,4 15.29 200.75

2.gO 84.71 117.79 7 46 8 1037.9 -7.66 356.18

187.39 85.89 66,65 19 30 56 3943.3 15.89 180.18

346.63 83.53 1_1.71 8 46 19 839.2 -9.20 340.16

168.99 84.83 62.62 _ 40 8 3714.8 17.47 161,96

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT |_.6 SGR 1145.6 SG3 377.4 ST 386.0 SR 190.5 SS 537.5

RRT -.8839 RRF .957J RTF -,9052 CRT -.9133 CR5 -.2054 CST .5728

5(;8 J9lfl.8 R'd3 -.1792 RI3 .9487 LSA 604.3 MSA 329.6 SSA 20.3

SGJ 1864.3 SG2 441,3 THA 144.29 ELI 424.6 EL2 70.5 ALF 155.00
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 0ATE AUG 17 1970 FLIGHT TZI_ 118.00 ARRIVAL CATE 0EC 13 1970

HELIOCENTRIC CONIC

RL 151.46 LAL .00

RP 107.58 LAP 1.37

RE 58.419 GL 18.48

PLAN[TOCENTRIC CONIC

C5 8,477 VHL 2.911

LNCH ATNTH LNCH TZfa_.

90.00 5 32 47

90.00 17 18 2

100.00 6 53 43

I00.00 l_ 39 47

110.00 8 1 3

110.00 19 48 57

GISTANEE 313,498

LOt. 323.68 VL 26,672 GAL -.66 AZL 88,02 HCA 136.42 $144 127.47 ECC .18848 INC 1,9824 Vl 29.418

LOP 100.12 VP 37.764 GAP -6.14 AZP 91,44 TAL 182,84 TAP 319.26 RCA 103.45 APO 151.50 V2 35.225

GP -33.49 ZAL 89,57 ZAP 43,37 ETS 40,42 ZAE 136,67 ETE 309,89 ZAC 68,62 ETC 260,99 CLP -29.36

CLA -.H6 RAL 236.24 RAO 6367.] VEL 11.396 PTH 1.97 VHP 5.39£ OPA -54.22 RAP 238.46 ECC 1.1395

L-I TII,_ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2003.24 -13.94 28,5Z 85.18 114.90 6 6 10 1403.2 -10.47 ZI.57

4700.69 15.45 200,68 85,50 65,97 18 36 23 4100.7 12,07 193,63

1742.15 -14.70 8.95 84.90 116.32 7 22 45 1142.1 -11.05 2.06

4437.02 16.22 180.91 85,13 64,54 19 53 44 3837.0 IZ,66 173.94

1531.40 -16.73 351.82 83.77 120.25 8 26 34 931,4 -12.58 345.16

4220.53 18.25 163.38 84.02 60.58 L_0 59 17 3620,5 14.20 156.61

CRSIT 0ETERMINATION ACCURACY

ST 376.6 SR 198.5 SS 648.3
CRT -.9883 CRS -.6778 CST .5935

LSA 712.5 MSA 305.9 SSA 18.2

ELI 424,8 EL2 26.8 ALF 152.36

OIFFERENTIAL CORRECTIONS

TOE -.DOS1 TRA -.6358 TC3 1.4317 8AU ."Zq_

RCE .0151 RRA .3273 RC3-1.9606 FAU .06199

FOE .5857 FRA 1.3078 FC3-6.3313 BSP 6192

B0E .0171 BRA .7151 Be3 2.4277 FSP -1184

MIC-COURSE EXECUTION ACCURACY

SC,T 1503.7 ._ 1311.2 SG3 401 .0

RRT -.8918 RRF .9696 RTF -,9044

$68 1995,1 R_3 -,1732 R13 ,9580

_1 1941.5 S_2 459.4 THA 139.38

LAUNCH {)ATE AUG 17 1970 FLIGHT TINE 1?0.00 ARRIVAL CATE CEC 15 1970

HELIOCENTRIC CONIC

RL 151.46 LAL .00

RP 107.56 LAP 1.54

RE 60,358 GL 22.24

PLANETOCENTRIC CONIC

C3 8,592 VHL 2.931
LNO-I AZMTH LNCH TIME

90.00 5 4 45

90.00 17 47 2

100.00 6 27 29

100.00 19 6 59

110.00 7 38 55

110.O0 20 12 2

01STANCE 3L_0.119

LOL 323,68 VL 26,728 GAL -,74 AZL 87,6? I._A 139,65 5HA 177.84 £CC ,18519 IN(: 2,3790 Vl 29.418

LOP 103.36 VP 37.810 GAP °5.36 ATP 91.81 TAL 183.28 TAP 322.93 RCA 104.16 APO 151.51 v2 35.232
GP -37.01 7AL _.30.36 ?AP 47.70 ETS 39.10 ?AE 134.30 ET£ 306.07 ZAC 65.11 ETC 260.69 CLP -32.56

OLA 2.98 RAL 236.36 RA0 6567.3 VEL II.401PTH 1.97 VHP 5.274 OPA -37.55 RAP 236.45 ECC 1.1414

L-I TIME INJ LAT INJ LON6 INJ RT AS_ INJ AZ_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2124.97 -17,30 35,89 86,12 112,77 5 40 10 1525,0 -14.06 28.70

4584.10 12,10 193,75 83.35 64.L:_0 19 3 26 3984,1 8,53 186,89

1858,11 -18.08 15,9(3 83,76 114.22 6 58 27 1258.1 -14,66 8.78

4326.19 12.86 174,40 84,96 62.78 _ 19 5 3726,? 9.12 167.62

1634.53 -20,16 357,85 84,68 118,21 8 6 10 1034,3 -16.23 350.93

4122.54 14.89 157.78 83.80 58.87 21 20 44 3f122.5 10.65 151.23

ORBIT DETERMINATION ACCURACY

ST 371.3 SR 296.3 $S 774.1

CRT -,8779 CRS -.9240 CST .6337

LSA 862.9 MSA 283.2 SSA 15.7

ELI 461.1 EL2 114.2 ALF 142.26

OIFFERENTIAL CORRECTIONS

TOE -.0351 TRA -.6201 TC3 1.3550 BAU .2961

ROE .0949 RRA .3880 RC3-2.1931 F4U .06359

FOE .7618 FRA 1.3796 FC3-6.4073 BSP 6477

BOE .1012 BRA .7315 BE3 ?.5779 FSP -1249

MI0-COURSE EXECUTION ACCURACY

SGT 1452.? S(,R 1504.7 SG3 419.9

RRT -,8950 RRF ,9786 RTF" -.9016
SGB L_91.2 R23 -.1594 RI3 .9673

SG1 L;_35.6 SG2 478.7 THA 133.86

L4UNCH C4TE AUG 17 1970 FLIGHT TINE I72.00 ARRIV4L CATE DEC 17 1970

HELIC_ENTRIC CONIC

RL 151.46 LAL .00

RP 107.54 LAP 1.71

RC 62.346 GL 76.31

PLANE TOCENTRIC CONIC

C3 8._6 VHL 2.984

LNC_H ATMTH LNCH TIk_E

90.00 4 34 53

90.00 18 19 32
100.00 5 59 37

100.00 19 37 29
110.00 7 15 37

110.00 L_ 37 57

CISTANCE 376.718

LL'_- 323.68 VL 26.777 GAL -.87 ATL 87.17 HCA 147.89 SMA 128.16 ECC .18231 INC 2,8322 Vl 29.41B

LOP 106.60 VP 37.850 GAP -4.99 ATP 97._6 TAL 183.66 TAP 3?6.55 RCA 104.80 APO 151.52 V? }_.23_

CP -40._9 ?AL 91.01 ZAP 5?.?7 ETS 37.6? ?AE ]31.59 ETE }0_.05 ZAC 61.24 ETC 260.25 CLP -35.96

OLA 7.10 RAL ?56.69 RAC 6567.3 VEL 11.415 PTH 1.98 VMP 5.?14 DPA -61.12 RA_233.46

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2"MTH INJ TIME PO CST TIM INJ 2 LAT

2261.19 -20,67 44.46 87,77 109.79 5 12 34 1661.2 -17.79

4461.54 8,38 186.68 85.91 62,85 19 33 53 3861.5 4.67

1987.88 -21.50 ?4.02 87,44 111.28 6 32 45 1387.9 -I_.42

4210.09 9.16 167.77 85.49 61.42 20 47 39 3610.1 5.78

1750.01 -23.71 4.93 86.41 115.38 7 44 47 1150.0 -20.09

4020.72 11.23 152.16 84.25 57.50 21 44 58 3420.7 6.86

01FFERENTIAL CORRECTIONS

TOE -.0575 TRA -.6021 TO3 1.2114 BAU .3181

RCE .1975 RRA .4625 RC3-2,3812 FAU ,06371

FOE .9522 FRA 1,4433 FC3-6,1931 B.SP 6837

8OE .2057 8RA ,7592 BC3 2.6716 FSP -1293

NIO-COURSE EXECUTION ACCURACY

S_T 1375.4 S(,R 1721.7 5G3 4_.3

RRT -.8917 RRF .9849 RTF -.8945

SG8 2L_03.7 R23 -.1402 RI3 .9755

SGI 2146.3 5C,2 499.3 THA 127.88

ECC 1.1466

INJ 2 LONG

36.97
179.96

16.58

161.14

357.65

145.79

ORBIT OETERMINA TION ACCURACY

ST 367.1 SR 466.5 55 907.3

CRT -.7976 CRS -.9821CST .6722

LSA J05|.3 MSA 265.0 SSA 13.2

ELI 564.8 EL2 182.9 ALF 126.57

LAUNCH OATE AUG 17 1970 FLIGHT TIME I74.00 ARRIVAL CATE OEC 19 1970

HELIOCENTRIC CONIC

RL 151.46 LAL .00
RP IO7.53 LAP 1.87

RC 64.375 GL 30,69

PLANETO_ENTRIC CONIC

C3 9.476 W'IL 3,078

LNO4 ATMTH LNCH TIME
90,00 4 2 9

90.00 18 56 43

100.00 5 29 17

I00.00 210 12 15

110.00 6 50 39

II0.00 21 7 23

DIFFERENTIAL CORRECTIONS

TOE -.0714 TRA -.5814 TC3 1.0234 gAU .3433

ROE .3289 RRA .5548 RC3-2.5088 FAU .06240

FOE 1.1456 FRA 1.4943 FC3-5.7007 8SP 7235

80E ,3366 BRA .8036 8C3 2.7095 FSP -1](32

DISTANCE 333.294

LOt. 323.68 VL 26.819 GAL -.87 AZL 86.64 PICA 146.17 S,_4A 128.44 ECC .17981 INC 3.3587 Vl 29.418

LOP 109,85 VP 37.885 GAP -4,43 A2'P 9"Z,79 TAL 183,99 TAP 330.11 RCA 105.35 APO 151.54 V2 35.243

GP -45.11 ZAL 91.51 ZAP 37.03 ETS 33.88 7AE 128.50 ETE 297.86 74( 57.01 ETC 259.61 CLP -39.55

0LA 11.47 RAL 237.25 RA0 6567.3 VEL 11.440 PTH 1.98 VHP 5.2?3 GPA -64.86 RAP 229.11ECC 1.1559

L-I TIME INJ LAT INJ LONG INJ RT AS_C INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2415.52 -23.88 _4,63 90,38 105.68 4 4? 24 1815.5 -21.50 46.76

4331.25 4.26 179.31 87.32 61.98 _ 8 54 3731.3 .48 172.67

2134.49 -24.80 33.66 90.08 107.24 6 4 52 1334.3 -22.21 25.82

4087.51 5.11 160.93 86.86 60.51 21 20 23 3487.5 1.14 154.39

1879.91 -27.23 13.37 89,13 111.51 7 21 58 1279.9 -24.07 5,64

3914,86 7,_0 146,_8 85,51 36,51 22 1_ 38 3314,9 2,85 140.22

MI0-COURSE _ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 1278.3 .%R 1967.5 5G3 431.3 ST 357.4 SR 690.6 55 1037.1

RRT o.8819 RRF ,9894 RTF -.8821 CRT -.7573 CRS -,9951 CST .6906

568 _346.? _3 -.1166 RI3 .9827 LSA 1271.5 MSA 257.0 SSA 10.8

S_| _88.3 ._G2 318.0 THA 121,62 ELI 747.1 EL2 215.8 ALF 113.48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CArE AUG 17 1970

HfL IOCENTRIC CONIC

RL 151 .46 LAL .00

RP 107.51 LAP Z.03

RC 66.441 GL 35,33

PLANE TCK_ENTRI C CONIC

C3 10.398 VHL 3.225

LNCH ATMTH LNCH TIN_

90.00 3 24 45

90.00 19 40 32

100.00 4 55 2

100.00 2(3 52 55

110.00 6 23 8

llO.O0 21 41 19

FLIGHT TIME 126.00 ARRIVAL 04TE 0EC 21 1970

LOt.. 323.68 VL 26.855 GAL

LOP 113.09 VP 37.915 GAP

GP -49.66 Z4L 91.83 ZAP

CISTANCE 339.846

-.92 A_L 86.02 HCA 149.34 SMA 128.68 ECC .17766 INC 3.9019 Vl 29.418

-3.90 AZP 93.43 TAL 184.27 TAP 353.61RCA 105.82 APO 151.35 v2 35.247

61.91 ETS 33.77 ZAE 124.99 ETE 293.58 ZAC 52.45 ETC 258.73 CLP -4].34

CLA 16.06 R4L 238.05 RA0 6567.4 VEL 11.480 PTH 2,00 VHP 5.316 0PA -68.67 RAP 222.72 ECC 1.1711

L-I TIME INJ L4T INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

2594.06 -Z6.60 66.98 94.11 100.07 4 7 59 1994.1 -24.94 58.71

4189.62 -.30 171.40 89.80 61.68 20 50 21 3589.6 -4.08 164.76

2302.88 -27.69 45.33 93.87 J01.75 5 33 25 1702.9 -25.79 37.05

3956.02 .67 153.69 89.27 60.11 21 58 51 3356.0 -3.32 147.17

2027.26 -30.49 23.60 93.07 I06.26 6 56 55 1427.3 -27.96 15.32

36104.41 3.12 I40.66 87.74 55.94 22 44 43 3204.4 -1.37 134.46

OIFFERENTIAL CCRRECTIONS MI0-COURE EXECUTION 4CCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.0711 TRA -.5544 TC_ .7907 BAU .3692 SGT 1151.9 _ 2231.7 ,_-,3 419.4 ST 332.9 5R 959.9 SS 1152.4

ROE .4976 RRA .6679 RC3-2.5354 FAU .05907 RRT -.8603 RRF .9925 RTF -.8589 CRT -,7088 CRS -.9985 CST .6702

FOE 1.3283 FRA 1.5228 FC3-4.9186 BSP 7723 SGB 2511.4 R_3 -.0912 RI3 .9883 LSA 1517.0 MSA 242,5 SSA 8.7

8CE .5027 8R4 .8680 8C3 2.6558 FSP -1275 SGI 2454.0 SG2 534.1 THA 115.22 ELI 990.2 EL2 227.6 ALF 104.60

LAUNCH OATE AUG 17 1970 FLIGHT TIME 128.00 ARRIVAL 0ATE OEC 23 1970

HELIOCENTRIC CONIC 0ISTANCE 346.373

RL 15! .46 LAL .00 LCL 323.68 VL 26.886 GAL -.95 AZL 85.26 PiCA 152.57 SMA 128,89 ECC .17583 INC 4.7363 Vl 29.4!8

RP 107.50 LAP 2.18 LOP 116.33 VP 37.940 GAP -3.361AZP 94.2I TAL 184.47 TAP 337.04 RCA 106.23 APO 151 .55 V2 35.251

RC 68.539 GL 40.19 GP -54.47 ZAL 91.98 ZAP 66.79 ETS 51.20 ZAE 121.05 ETE 289.25 Z4C 47.62 ETC 257.52 CLP -47.29

PLANETC_ENTRIC CONIC

C3 11.833 VHL 3.440 OLA 20.82 RAL 239.11 RA0 6567.5 VEL I1.542 PTH 2.0| VHP 5.518 OPA -72.33 RAP 213.19 ECC 1.1947
LNCH AZMTH LN_H TIME L-I TIME IN! LAT IN! LONG IN! RT AS_ IN! A_4TH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG

90.00 2 38 45 2809.51 -28.22 82.52 99.01 92.46 3 25 35 2209.5 -27.58 73.9l

90.00 20 35 1 4027.38 -5.51 162.32 93.71 62.18 21 42 9 3427.4 -9.19 155.58

100.O0 4 1] 57 2502.52 -29.C',0 59.84 98.92 94.36 4 55 40 1902.5 -28.68 51.16

1OO.00 21 42 50 3809.61 -4.29 145.65 93.04 60.39 22 46 0 3209.6 -8.20 139.05
110.00 5 51 ]6 2197.04 -33.06 36.16 98.44 99.25 6 28 13 1597.0 -31.43 27.31

110.00 22 21 21 3687.85 -1.34 134.58 91.213 55.84 23 22 49 ]087.8 -5.81 128.35

DIFFERENTIAL CORRECTIONS ORBIT DETERMINATION ACCURACY

TOE -.0470 TRA -.5190 TC3 .5388 BAU .3952 ST 288.5 SR 1262.1 SS 1238.1

ROE .7113 RRA .8083 RC3-2.4396 FAU .05377 CRT -.5857 CRS -,9995 CST .5607

FOE 1.4797 FRA 1.5247 FC3-3.9338 BSP 8297 LSA 1775.6 MSA 236.8 SSA 7.0

BCE .7128 BRA .9606 BE3 2.4984 FSP -I208 ELI 1273.7 EL2 231.7 ALF 97.89

MID-COURSE EXECUTION ACCURACY

SGT 999.4 Sr_ 2509.1 S(,3 393.9

RRT -.8164 RRF .9946 RTF -.8141

SG8 2700.8 R'Z3 -.0664 RI3 .9924

S(,1 2644.7 SG2 547.6 THA 108.85

LAUNCH 04TE AUG 17 1970

HELIOCENTRIC CONIC

RL 151.46 LAL .00

RP 107.49 L4P 2.3Z

RE 70.666 GL 45.19

PLANE TOCENTRIC CONIC

C3 !4.064 VHL 3.750

LNEH AZMTH LNCH TIME

90.00 1 31 16

9O.OO 21 53 17

100.00 3 18 9

100.00 22 49 0

110.00 5 13 2

llO.O0 23 10 36

FLIGHT TIME 130.00 4RRIVAL 0ATE 0EC 25 1970

CISTANCE 552.872

LOt- 323.68 VL 26.912 GAL -.97 AZL 84.33 HCA 155.79 SMA 129.06 ECC .17430 INC 5.6745 Vl 29.418

LOP 119.58 VP 37.961 GAP -2.87 AZP 95.18 TAL 184.61 TAP 340.41 RC4 106.57 APO 151 .56 v2 35.254

GP -59.52 ZAL 91.96 74P 71.53 ETS 28.06 7AE 116.70 ETE 284.87 7AC 42.56 ETC 255.86 CLP -51.}§

CLA 25.68 RAL 240.45 RAC 6567.6 VEL 11.638 PTH 2.04 VHP 5.859 OPA -75.49 RAP 198.81 ECC 1.2515

L-I TIME IN! LAT IN! LONG IN! RT 4SC IN! AZMTH IN! TIME PO CST TIM IN! 2 LAT IN! 2 LONG

3102.88 -27.22 103.86 104.66 81.86 2 22 59 2502.9 -28.06 95.29

3808.3(3 -12.26 149.77 99.84 64.27 22 56 40 3208.3 -15.62 142.71

Z758.30 -29.41 78.80 104.96 84.41 4 4 7 2158.3 -29.88 70.03

5628.12 -10.28 135.51 98.81 61.78 23 49 28 50Z8.1 -13.98 128.67

2398.83 -34.18 51.77 105.23 90.09 5 53 1 1798.8 -33.79 42.55

3560.35 -6.19 127.90 96.33 56.31 24 9 56 2960.3 -10.57 1Z1.55

01FFERENTIAL CORRECTIONS

TCE .0149 TRA -.4678 TC3 .2983 84U .4201

ROE .9805 RRA .9810 RC3-2.2143 FAU .04674
FOE 1.5820 FRA 1.4914 FC3-2.8770 8SP 8921

8OE .9804 8RA 1.0868 8C3 2.2343 FSP -1099

MI0-COURSE EXECUTION ACCURACY

SGT 824.3 S(,R 2787.0 SG3 355.1

RRT -.7210 RRF .9960 RTF -.7181

.568 2906.3 R23 -.0433 R13 .9951

SGI 2852.2 SG2 558.1 THA 102.53

LAUNCH DATE 4UG 17 1970 FLIGHT TIME 132.00

HELIOCENTRIC CONIC

RL 151.46 LAL .00

RP 107.48 LAP 2.46

RC 72.818 GL 50.24

PLANE TC(ENTRIC CONIC

C3 17.615 VHL 4.197

LNCH ATNTH LINK_H TIME
78.11 22 11 Z0

101.89 1 26 1

78.11 22 11 20

101.89 1 26 1

110.00 4 19 1

110.00 0 21 27

0ISTANCE 359.340

LOL 323.68 VL 26.932 G4L -.98 AZL 03.12 HCA

LOP 122.83 VP 37.978 GAP -2.39 A2P 96.43 TAL
GP -64.76 ZAL 91.79 ZAP 76.00 ET5 24.27 ZAE

ORBIT 0ETERMINATION ACCURACY

ST 239.1 5R 1579.5 SS 1282.9

CRT -.2251CRS -_9998 CST .2079

LSA 2035.4 MSA 233.9 SSA 5.6

ELI 1580.4 ELI 232.8 ALF 91.99

159.01 5NA 129.L_ ECC .17304

184.68 TAP 343.69 RCA 106.85

111.95 ETE 280.42 ZAC 37.31

OLA 30.52 RAL 242.07 RAO 6567.7 VEL 11.790 PTH 2.08 VHP 6.395 0PA -77.55

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A2_4TH INJ TIME PO CST TIM

3813.58 -21.86 154.58 109.21 68.15 23 14 54 3213.6

3199.50 -21.84 109.32 109.21 68.14 2 19 20 2599.5

3W13.58 -21.86 154.58 109.21 68.15 23 14 54 3213.6

3199.50 -21.84 109.32 109.21 68.14 2 19 20 2599.5
2658.47 -32.39 71.76 112.76 78.43 5 3 19 2'058.5

3402.61 -12.04 119.43 103.99 57.76 I 18 9 2802.6

MI0-COUREWE EXECUTION ACCURACY

,S6T 655.0 _ 5050.5 ,%3 505.8

RRT -.4863 RRF .g97D RTF -.4834

51L_O.O R_3 -.0217 R13 .9968

SGI 5067.7 SG2 569.1 THA 96.18

OIFFERENTIAL CGRRECTIONS

TOE .1351 TRA -.39_ TC3 .0898 BAU .4_1

ROE 1.3215 RRA 1._3 RC3-1.8581FAU .03814
FOE 1.6270 FR4 1.4278 FC3-1,8745 85P 9599

8OE 1.3284 8RA 1.2633 BE3 1.8602 FSP -959

ARRIVAL OATE DEC 27 1970

INC 6.8811 Vl 29.418

APO 151.56 V2 35.256

ETC 253.53 CLP -55.42

RAP 177.90 ECC 1.2899

IN! 2 LAT IN! 2 LONG

-24.63 146.82

-24.62 101.57

-24.63 146.82

-24.62 101.57

-33.65 62.75

-16.21 112.81

ORBIT 0ETERMINATION ACCURACY

ST 262.8 SR 1892.7 SS 1283.4

CRT .4539 CRS -.9999 CST -.4627

LSA 2290.0 MSA 233.7 SSA 4.4

ELI 1896.6 EL2 233.7 4LF 86.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH 0ATE AUG 17 1970 FLIGHT TIME 134.00

HELIOCENTRIC CONIC 01STANCE 365.776

RL 151 .46 LAL .(30 LOL 323.68 VL 26.949 GAL -.97 AZL 81.50 HCA

RP 107.48 LAP 2.59 LOP 126.08 VP 37.990 GAP -1.92 ATP 98.10 TAL

RC 74.992 GL 55.18 GP -70.20 2'AL 91.50 ZAP 80.02 ETS 19.70 7AF

PLANE TOCENTRIC CONIC

C3 ;)3.536 VHL 4.851 0LA 35.21 RAL 243.95 RA0 6568.0 VEL 12.038 PTH

LNCH A2'MTH LNCH TII,_ L-I TIN[ INJ LAT

68.14 21 13 51 4084.30 -22.89

111.86 2 38 30 3067.07 -22.88

68.14 21 13 51 4084.50 -22.89

111.86 2 38 30 3067.07 -22.88

68,14 21 13 51 4084.30 -22.89

I 11.86 2 38 30 3067.07 -22.88

DIFFERENTIAL CONREC TION5

TOE .3503 TRA -.2838 TC3 -.0694 BAU .4358

ROE 1.769e RRA 1._O29 RC3-1.3831 FAU .02808

FOE 1.6242 FRA I .3536 FC3-1.0328 BSP _10

BOE 1.8043 BRA !.5294 0C3 I .3849 FSP -759

ARRIVAL DATE DEC 29 1970

162.21 SNA 129.31 ECC .17203 INC 8.5005 vJ 29.418

164.67 TkP 346.88 RCA 107.07 APO 151.56 v2 35.258

106.82 ETE 275.77 ZAC 31.92 ETC 250.13 CLP -59,25

LAUNCH DATE ALKa 17 1970

HELICCENTRIC CONIC

RL 151.46 LAL .00

RP 107.48 LAP 2.71

RC 77.|06 GL 59.82

PLANETC(ENTR|C CONIC

C3 34.159 VHL 5.845
LNCH ATMTH LNCH TIN[

61.]6 20 46 2

118.84 3 22 49

61.16 20 46 2

118.84 3 22 49

61,16 20 46 2

118.84 3 22 49

DIFFERENTIAL CORRECTIONS

TOE .7674 TRA -.0769 TC3 -.13!7 BAU .4233

ROE 2.3055 RRA 1.8789 RC3 -,9176 FAU .01907

FOE 1.5458 FRA 1.2400 FC3 -,4834 OSP 10658

8OE 2.4298 8RA 1,8804 Be3 .9270 FSP -610

2.15 VHP 7.213 OPA -77.79 RAP 152.24 ECC 1.5873

INJ LONG INJ RT ASC INJ A2'NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

175,85 117.21 62.49 22 21 55 3484.3 -26.39 168.35

99.69 117.2'0 62.48 5 29 37 2467.1 -26.38 92.19
175.85 117.21 62.49 22 21 55 3484.3 -26.39 168.35

99.69 117.20 62.48 3 29 37 2467.1 -26.38 92,19

175.85 117.21 62.49 22 21 55 3484.3 -26,39 168.35

99.69 117.20 62,48 3 29 37 2467.1 -Z6.38 92.19

MI0-COURSI[ EXECUTION ACCU_ACY ORBIT OETERNINATION ACCURACY

SGT 586.5 SGR 3299.9 $63 252.1 ST 431.6 5R 2189.9 55 1250.3
RRT ,0331R_r ,9976 RTF .0342 CRT .8301 CRS-I.0000 CST -.8331

SC_ 3351.6 R25 -.0OO1 R13 .9976 LSA 2547.3 MSA 237.8 SSA 3.6

•%1 3300.0 $62 586.1 THA 89.65 ELI 2219.4 EL2 257.5 ALF 80,60

FLIGHT TIME 136.O0 ARRIVAL DATE DEC 31 1970

DISTANCE 372.166

LOL 323.68 VL 26.961 GAL -.94 AZL 79.20 HOL

LCP 129.33 VP 58.000 GAP -1.46 A?P 100.46 TAL

GP -75.91 ZAL 91.13 7AP 85.48 ETS 14.03 ZAE

165.39 SMA 129.40 ECC .17125 IN(10.8018 Vl 29.418
184.57 TAP 349.96 RCA 107.24 APO 151.55 V2 35.259

101.24 ETE 270.57 ZAC 26.53 ETC 244.7_ CLP -62.22

DLA 39.54 RAL 246,02 RAO 6568.3 Vl[L 12.471 PTH 2.26 VHP 8.482 0PA -75.95 RAP 128.24 ECC 1.5622
L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ A214TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

4282.82 -22.04 191.46 126.67 56.30 21 57 25 "3682.8 -26.31 184.45

3054.18 -'_'Z.02 98.10 126.66 56.29 4 15 43 2454.2 -26.29 91.10

4282.82 -L>Z.04 191.46 126.67 56.30 21 57 25 3682.8 -26.51 184.45

3054.18 -22.02 98.10 126.66 56.29 4 13 43 2454.2 -26.29 91.10

4282.82 -22.04 191.46 126.67 56.30 21 57 25 3682.8 -26.31 184.45

)(354,18 -22.02 98.10 126.66 56.29 4 13 43 2454.2 -26.29 91.10

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,SGT 774.1 5GR 3458.8 5G3 195.1 ST 752.9 SR 2371.2 55 1163.4

RRT .6095 RRF .9980 RTF .6138 CRT .9407 CRS-I.O000 CST -,9423

SG8 3544.4 R_3 .0176 RI3 .9979 LSA 2755.4 MSA 246.0 5SA 2,9

SGI 3491.9 ,%2 607.8 THA 81.99 ELI 2475.8 EL2 244,6 ALF 73.20

LAUNCH DATE AUG 17 1970

HELIOCENTRIC CONIC

RL 151.46 LAL ,00

RP 107.48 LAP 2.82
RC 79.396 GL 63,77

PLANE TOCENTRIC CONIC

C3 55.461 VHL 7.447

LNCH AZMTH LI_H TIN[

55.93 20 31 38

124.07 3 53 53
55.93 20 31 3_

124.07 3 53 53

55.93 20 31 38
124.07 5 53 53

FLIGHT TIME 138.00 ARRIVAL DATE JAN 2 1971

DISTANCE 378.49_

LOL 323.68 VL 26.969 GAL -.90 A?L 75.66 HCA

LOP 132.57 VP 58.006 GAP -1.05 ATP 104.07 TAL

GP -82.09 2AL 90,75 ZAP 86.25 ETS 5,75 2AE

168.54 SMA 129.45 ECC .17067 INC14.3430 Vl 29.418

184.37 TAP 552.92 RCA 107.36 APO 151.55 v2 55.259

95,01ETE 265,20 7AC 20.46 ETC 254.55 CLP -61.60

0LA 43.18 RAL 248.11 RAC 6569.0 VEL 15,297 PTH 2.43 VHP 10.548 OPA -72.51 RAP 109.56 ECC 1.9128

L-I TII,_ INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIN[ PC) CST TIM INJ 2 LA T INJ 2 LONG

4467.57 -18.63 204.69 137.07 50.31 21 46 5 3867.4 -23.62 198.40

3112,92 -18.62 100.46 157.05 50.31 4 45 46 2512.9 -23.60 94.16

4467.37 -18.65 204,69 157.07 50.51 21 46 5 3867.4 -25,62 198.40

3112,92 -18,62 100.46 137.05 50.31 4 45 46 2512.9 -23.60 94.16

4467.37 -18.63 204.69 137.07 50.31 21 46 5 3867.4 -23.62 198.40

5112.92 -18.62 1(30.46 137.05 50.31 4 45 46 2512.9 -23.60 94,16

DIFFERENTIAL CORRECTIONS

TOE 1.6868 TRA .3917 TO3 -.1297 BAU .3572
ROE 2.9037 RRA 2.4061 RC3 -.4640 FAU .01017

F0E 1.4522 FRA 1.1417 FC5 -.1588 BSP 11544

8OE 3.3581 6RA 2.4377 6C3 .4818 FSP -459

MIO-COUR,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T 1375.6 _ 3451.5 .%3 143.4 ST 1303.7 5R 2360.3 SS 1070.1

RRT .8597 RRF .9980 RI"F .87_0 CRT .9729 ORS -.9999 CST -,9764

SC_ 3715._ 1_3 .0349 R13 .9978 LSA 2888,6 HSA 267.8 SSA 2.4

SC.,I )655,8 SG2 663,3 THA 70.41 ELI 2683.4 EL2 265.1 ALF 61.44

LAUNCH DATE AUG 17 1970 FLIGHT TIME 140.00

HELIOCENTRIC CONIC

RL 151.46 LAL ,00

RP 107.48 LAP 2.92

RE 81.6ZI GL 66.26

PLANETC_ENTRIC CONIC

C3 106.247 VHL 10._]8

LNO4 AZMTH LNCH TIME
52.89 20 26 19

127.11 4 12 11

52.89 20 26 19

127.11 4 12 II

52.89 20 26 19

127.11 4 12 II

DIFFERENTIAL CORRIECTIONS

TOE 4.8993 TRA 3.04L_ TC3 -.0881 _AU .1526

ROE -.0732 RRA 1.5813 RC3 -.0615 FAU ,00113
FOE 1.4123 FRA 1.1073 FC3 -.0092 8_ 11858

BOE 4.8999 BRA 3.4287 8C3 .1074 FSP -330

OISTANCE 384.722

LCL 323.68 VL 26.974 GAL -.83 AZL 69.52 HCA

LOP 135.83 VP _.008 GAP -.63 ATP 110.28 TAL

GP -88.23 ZAL 90.34 ZAP 88.23 ETS 524.83 2AE

ARRIVAL DATE JAN 4 1971

171.62 S_A 129.48 ECC .17028 INC20.4774 V! 29.418

184.03 TAP 355.65 RCA 107.44 APO 151.53 V2 35,258

87.53 ETE 225.49 7AC 14.16 ETC 183.56 CLP 2.66

OLA 45.41 RAL 249.74 RAO 6570.0 V_L 15.086 PTH 2.71 VHP 14.246 0PA -66.85 RAP 95.03 ECC 2.7486

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
4648.12 -12.47 215.37 147.16 45.97 21 43 47 4048,! -17.95 _09,75

3231.39 -12.45 105.47 147.15 45.97 5 6 3 2631.4 -17.94 99.85

4648.12 -12.47 215.37 147.16 45.97 21 43 47 4048.1 -17.95 209.7"3

3251.39 -12.45 105.47 147.15 45.97 5 6 3 2651.4 -17.94 99.85

4648.12 -12.47 215.37 147.16 45.97 21 43 47 4048.1 -17,95 209.75

3231.39 -12.45 105.47 147.15 45.97 5 6 3 2651.4 -17.94 99,85

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT _40.4 SGR 1_59.2 SG3 101.7 ST 2817.6 SR 377.9 SS 1019.1

RRT .6_ RRF .7L_18 RTF .9927 CRT .1508 CRS -.2137 CST -,9980

3852.0 R25 .05_0 R13 .9976 LSA 2996.2 HSA 378.0 SSA 1.8

SGI 3734,4 ,S_2 944.3 THA 15.33 ELI 2818.2 EL2 375.5 ALF 1.18
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OATE AUG 17 19713 FLIGHT TIME 142.00 ARRJV_.L CATE JAN 6 1971

HELICX_ENTRIC CONIC CISTANCE 390.705

RL 151 .46 LAL .DO LOt. 323.68 VL 26.975 GAL -.70 AZL 56.74 HCA 174.49 5_4& 129.49 ECC .17003 INC33.2582 Vl 29.418

RP 107.48 LAP 3.02 LOP 139.08 VP 38.008 GAP -.30 4ZP 123.14 TAL 183.43 TAP 357.92 RC4 107.47 APO 151.51 VZ 35.256

RC 85.861 GL 65.12 GP -79.49 74L 90.0| ZAP 69.39 ET5 195.20 ZAE 76.92 ETE 95.05 ZAC 9.39 ETC 9.22 CLP 86.67

PLAME TOCENTRI C CONIC
G5 265.883 VHL 16.306 CLA 44.22 R4L 249.65 RAO 657!.5 EL J9.677 PTH 3.IZ VHP 22.004 DPA -58.00 RAP 62.36 ECC 5.5758

LNC.H AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ l"ll't_ PO CST TIM INJ 2 LAT INJ 2 LONG

54.49 _0 32 5 4788.03 -4.g(3 220.78 154.6! 45.99 Z| 51 53 4188.0 -10.42 -215"36

125.51 4 5 42 340].33 -4.88 113.82 154.59 45.99 5 2 25 2803.3 -10.41 108.40

54.49 _ 32 5 4788.03 -4.90 2"Z0.78 154.61 45.99 21 51 55 4188.0 -10.42 215.36

IZ5.51 4 5 42 3403.33 -4.88 I|3.82 154.59 45.99 5 2 25 2803.3 -10.41 109.40

54.49 20 52 5 4788.03 -4.90 2L_.78 J54.6J 45.99 21 5I 53 4188.0 -10.42 215.36

125.51 4 5 42 3403.33 -4.88 113.82 154.59 45.99 5 2 25 2803.5 -I0.41 108.40

DIFFERENTIAL CORRECTIONS NIC)-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8178 TRA .9239 TC3 -.0_3 BAU .5423 SGT 541.4 SGR 3861.2 SC.,3 73.3 ST 318.0 SR 2861 .7 SS 1120.9

R02-7.8191 RRA-5.4408 RC3 -.1512 FAU-.0IL_'Z4 RRT -.|860 RRF -.9973 RTF .2490 (RT .7478 CRS .9992 CST .7206

FDE 1.5908 FRA 1,2742 FC3 .0399 8SP 12063 5G8 3898.9 RZ3 -.0610 R13 -.9975 LSA 3082.3 HSA 215.9 SSA l .6

802 7.8618 _A 5,5J90 8(3 .1526 FSP -239 5G| 3862,5 SG2 53| ,7 THA 91.52 EL1 2871.6 EL2 210.4 ALF 85.22

LAUNCH DATE AUG 17 1970 FLIGHT TIME |44.00 ARRIVAL 0ATE JAN 8 J971

HELIOCENTR|C CONIC 01STANCE _5.831
RL 151 .46 LAL .00 LCL 323.68 VL 26.973 GAL -.4I A2'L. 23.63 PICA 176.62 .SNA 129.48 ECC .16986 INC66.3739 Vl 29.418

RP 107.49 LAP 3.10 LOP 142.33 VP 38.004 GAP -.20 A2'P 156.34 TAL 181.99 TAP 358.61 RCA J07.49 APO 151.47 V2 35.254

RC 86.111 GL 53.02 GP -59.34 2'AL 89.75 TAP 89.75 ETS 185.87 ZAE 56.80 ETE 85.79 ZAC 22.27 ETC 298.60 CLP 89.51

PLANE TOCENTRIC CONIC

C3 956.870 VHL 30.933 OLA 32.62 RAL 243.25 RAO 6572.9 VEL 32.835 PTH 3.49 VHP 40.883 OPA -39.42 RAP 69.94 ECC16.7477
LNCH A2MTH LNCH TIME L-I TIME INJ LAT INJ _ INJ RT ASC ZNJ A2'NTH INJ TIME PC) CST T|H INJ 2 LAT INJ 2 LONG

73.09 21 49 JO 4619.29 .14 _3.04 I55.49 57.38 23 6 10 4019.3 -4.16 196.71

106.91 2 |3 31 3786.45 .|6 141.L>"Z I55.47 57.38 3 I6 38 3186.5 -4.15 134.89

73.09 21 49 I0 4619.29 .14 203.04 155.49 57.38 23 6 10 4019.3 -4.16 196.71

106.91 2 13 31 3786.45 .16 I4|.E"Z 155.47 57.38 3 16 38 3186.5 -4.15 134.89

110,{30 3 _0 52 3486.44 -8.96 123.97 161.37 56.87 4 48 59 2886.4 -13,26 117.51

110.00 I 14 56 3967._0 9.26 149.27 149.59 56.95 2 21 3 3367.3 4.84 142.97

OIFFERENTIAL CORRECTIONS NIO-CCXJR.SE EXECUTION ACCURACY ORBZ T CETERHINATION ACCURACY

TOE-4.6289 TRA -.3264 TC3 -.0807 gAU 3.2540 SGT 994.6 _ 3417.8 SG3 60.0 ST 857.8 SR 2252.8 S,S 1555.3

R�-I! .6294 RRA-9.9771 RC3 -.2412 FAU-.05527 RRT .8087 RRF -.9994 RTF -.7906 CRT .9634 CRS .9998 CST .9572

FOE 2.2570 FRA 2.0g04 FE3 .0500 BSP 11087 _ 3559.6 R'23 -.0690 RI3 -.9974 LSA '2859.7 MSA Z27.5 SSA 1.3

BOE12.5168 BRA 9.9825 6C3 .2544 IrSP -196 SGI 3513.8 SC,2 569.1 THA 76.39 ELl 240[3.9 ELI 215.8 4LF 69.68

LAUNCH OATE 4UG 17 19713

HELIOCENTRIC CONIC

RL 151 .46 LAL .00

RP 107.50 LAP 3.17

RC 88.372 GL -56.02

PLANE TOCENTRI C CON|C

C3 780.156 VHL _7.931

LNCH A_'NTH LNCH TIME

23.15 3 _ 35

156.85 13 47 15

23.15 3 20 35

156.85 13 47 15

23.15 3 20 35

156.85 13 47 15

FLIGHT TIME 146.00 ARRIVAL O4TE JAN I0 197]

CISTANCE 406.408

LOL 323.68 VL 26.969 GAL -I.13 AZL 149.20 HCA 193.69 SMA 129.45 ECC .17111

LOP 145.58 VP 37.998 GAP 1.34 ATP 30.85 T4L 185.49 TAP 9.19 RCA I07.30

GP 64.86 ZAL _.42 ZAP 91.34 ETS 184.45 Z4E 67.96 ETE 281.33 ZAC 143.44

INC59.2025 Vl 29.418

APO 151.60 VZ 35.251

ETC 289.15 CLP 93.14

0LA -69.75 RAL 193.25 RAC 6572.8 VEL _W3.024 PTH 3.45 VHP 35.565 CPA 74.07 R4P 352.74 ECC13.8394

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_NTH INJ TIME P_ CST TIM INJ _ LAT INJ 2 LONG

2424.22 .41 77.71 I03.08 159.75 4 0 59 1824._ 7.91 75.34

672.31 .42 287.96 103.10 159.75 13 58 _7 72.3 7.92 285.59

_424.22 .4| 77.71 103.08 159.75 4 0 59 1824.2 7.91 75.34

672.31 .42 287.96 103.10 159.75 13 58 27 72.3 7.92 285.59

2424.22. .41 77.71 |03.08 159.75 4 0 59 1824.2 7.91 75.34
672.31 .42 287.96 103.10 159.75 13 58 27 72.3 7.92 285.59

DIFFERENTIAL CORRECTIONS

TOE 6.0439 TRA 1.5823 TC3 -.1155 84U 2.7872

R0-14.7282 RRA-1,4503 RC3 .24]0 F4U-.04421

F02-3.2836 FRA -.3288 rc3 .0491BSP 12075

80E15.92130 8RA 2.1464 BC3 .2672 FS_ -L_39

LAUNCH OATE AUG 17 1970

HELIOCENTRIC CONIC

RL 151.46 LAL .{30
RP 107.51 LAP 3.24

RC 90.64! GL -65.30

PLAMETO_ENTRIC CONIC

C3 250.514 VHL 15.828

LNCH A2'NTH LN_H TIME

17.0| l 25 27

162.99 12 17 44

17.O1 I _ 27

162.99 12 17 44

17.01 I 25 27

162.99 12 17 44

OIFFERENTIAL CORRECTIONS

TOE 2.8552 TR4 1.0934 TC_ -.0629 _AU .5_15

ROI[-7.SJ|I RRA-I,8487 RC3 .1522 FAU-.00830

FOE-I.9911 FRA -.4747 re3 .0287 8SP 131_

8OE 8.0355 BRA 2.1478 6C3 .1647 FSP -269

MI0-COU_SE EXECUTION ACCURACY
.Tw;T 1683.1 ,_ 3417.4 5/,,3 65.0

RRT -.9423 RRF .9995 RTF -.9428
SGB _809,4 R_3 -,061! RI3 .9976

SGI 3775.2 5G2 509.9 THA 115.39

FLIGHT TIME 148.00

ORBIT DETERMINATION ACCURACY

ST 1271.5 SR 3032.5 SS 2077.7
CRT -.9905 CRS-1.0000 CST .9907

LSA 3886.1MSA 164.9 SSA 2.0

ELI 3284.3 EL2 161.5 ALF 112.61

ARRIVAL 0ATE JAN 12 1971

OISTANCE 411.785

LCL 323.68 VL 26.961 GAL -.87 A2'L 1L_.24 H_A 186.08 ,%_A 129.40 ECC .17110 INC32.2358 Vl 29.418

LOP 148.83 VP 37.990 GAP |.50 A2'P 57.91 TAL |84.2! TAP 10.29 RCA 107.2_ APO 151.54 V2 35.247

GP 81.67 ZAL 90.29 ZAP 92.66 ETS 183.89 7AE 85.03 ETE 279.19 7AC 158.95 ETC 3OI.34 CLP 108.72

OLA -75.08 RAL 167.59 RAO 6571.5 VEL 19.283 PTH 3.10 VHP 19.805 CPA 73.17 RAP 287.71 ECC 5.1228

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ A2'HTH INJ TIME P_ CST TIM INJ _ LAT INJ E LONG
2333.99 7.30 79.49 75.62 164.95 2 4 21 1734.0 15.02 77.77

5841.62 7.30 26|.35 75.65 164.95 13 55 5 5_41.6 15.02 259.62

2333.99 7.30 79.49 75.62 164.95 2 4 21 1734.0 I5.02 77.77

5841.62 7.30 261.35 75.65 164.95 13 55 5 5241.6 15.02 259.62

2333.99 7.30 79.49 75.62 164.95 2 4 21 1734.0 15.02 77.77

5841.62 7.30 261.35 75.65 164.95 13 55 fl 5241.6 15.02 259.62

NI0-COURSE EXECUTION ACCURACY OR61T 0ETERRINATION ACCURACY

SGT 1862.9 S(,R 3791.9 SG3 85.2 ST 1131.8 SR 2828.6 SS 1280.1

RRT -.9769 RRF .999_ RTF -.9734 CRT -.9902 CRS-I.O000 C$T .9890

SGB 4_24.8 1_3 -.0fl4J RI3 .9979 LSA 3301.2 MSA 150.7 554 1.7

SGI 4L=09.3 SG2 358.8 THA 115.84 ELI _O43.1 EL2 147.2 ALF Ill.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE AUG 17 1970

HELIOCENTRIC CONIC

RL 151.46 LAL .00

RP 107.53 LAP 3.Z9
RC 92.917 GL -66.27

PLANETOC[NTRJC CONZC

C3 116.271 VHL 10,783

LNCJ4 AZNTH LNCH TIME

16.35 1 11 7
163.63 12 6 f

16.35 1 11 7

163.65 12 6 I

16.35 1 11 7
163.65 12 6 1

FLIGHT TIME 150.00 ARRIVAL 0ATE JAN 14 1971

CISTANCE 417.757

LOL 323,68 VL 26,9§Z GAL -.71AZL 1|1,49 HCA 189,01 SM4 129,33 ECC .17147 INC2|.4B69 Vl .29.418

LOP 152,08 VP 37,979 GAP I,BI AZP _,75 TAL 183,42 TAP 12.44 RCA 107,16 APO 151.51 v2 35,243

GP 84.97 ZAL 90.02 ZAP 94.82 ETS 68.Z8 ZAE 94.29 ETE 162,84 ZAC 165.15 ETC 207.18 CLP-163.28

CLA -75.65 RAL 164.33 RA0 6570.2 VEL 15,415 PTH 2.75 VHP |3,286 0PA 66.68 RAP 265,87 ECC Z.9135

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZ)4TH INJ TIME PC) C$T TIM INJ 2 LAT INJ 2 LONG

2205.69 15.85 78.15 70.15 165.07 I 47 53 1605.7 23.56 76.33

5710.89 15.85 259.35 70.J7 165.07 13 41 11 5110.9 23.57 257.53

2205.69 15.85 78.15 70.15 165.07 I 47 53 1605.7 23.56 76.33

5710.89 15.85 259.35 70.17 165.07 13 41 11 5110.9 23.57 257.53

2205.69 15.85 78.15 70.15 165.07 I 47 53 1605.7 23.56 76.33

5710.89 15.85 259.35 70.17 165.07 13 41 11 5110.9 23.57 257.53

DIFFERENTIAL CCRgIECT|CI_L_

TOE-Z.1110 TRA-1.5_56 TC3 -.0640 BAU .0997
ROE 4.8737 RRA .2800 RE3 -.0037 FAU .00614

FOE-1.8207 FRA -.4660 FC3 -.0457 6SP 13781

BOE 5.3112 BRA 1.5620 8C3 .0642 FSP -386

MIC-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5GT 3482.5 _ 2658.3 SG3 12'0.5 ST 1494.9 SR 2599.9 .S_ 1162.6

RRT -.5272 RRF" -.8376 RTF .9041 CRT -.7944 CRS .9734 CST -.9124

4381,1 R23 ,1318 R13 -.9902 LSA 3106.0 MSA 823,3 SSA 2,1

•_,1 _185.3 SGZ 2'0_4.7 THA 148.70 ELI 2881 .8 EL2 817.9 ALF 116.93

LAUNCH 0ATF AUG 17 1970 FLIGHT TIME 152.00 ARRIVAL CATE JAN 16 1971

HELIOCENTRIC CONIC

RL 151.46 LAL .00

RP 107.54 LAP 3.33

RC 95.197 GL -64.67

PLANETOCENTRIC CONIC

C3 68.801 V_. 8.258
CNO'f A2'MTH LNCH TIME

16.53 1 37 52

163.47 12 32 4
16.53 1 37 52

163.47 12 32 4

16.53 1 37 52

163.47 12 32 4

DIFFERENTIAL CCRRI[CTION$

TOE-2.2430 TRA -.8"_[_ TC3 -.2915 gAU .3441

ROE 3.9860 RRA .6861RC3 .E397 FAU .01693

FOE-2.1497 FRA -.4296 FC3 -.2149 8SP 14054

BOE 4.5738 _A 1.1086 BC3 .3774 FSP -539

OISTANCE 423.8"/_

LOL 323.68 VL 26.940 GAL -.57 ATL 106.09 _ 192.11 SMA 129.25 ECC .17L_35 INC16.0872 Vl 29.419

LOP'J55.33 VP 37.9_ GAP 2.16 AZP 74.25 TAL 182.74 TAP 14.85 RCA 107.01 APO 151.49 v2 35.238

GP 78.95 7AL 69.58 ZAP 97.63 ETS 29.99 ZAE 100.80 ETE 124.41 ZAC 166.17 ETC 195.15 CLP-133.84

OLA -75.49 RAL 170.95 RAO 6569.3 VEL 13.768 PTH 2.52 VHP 10.066 CPA 60.92 RAP 255.51 ECC 2.1224
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

_087.33 23.58 76.24 74.45 164.14 2 12 39 1487.3 31.25 _4.11

5593.17 23.59 257.62 74.47 164.14 14 5 17 4993.2 31.26 255.48

L_087.33 23.58 76.24 74.45 164.14 2 12 39 1487.3 31.25 74.11

5593.17 23.59 257.62 74.47 164.14- 14 5 17 4993,2 31.26 255.48

2087.33 23.58 76.24 74.45 164.14 2 12 39 14_7.] 31.25 74.11

5593.17 23.59 257.62 74,47 164.14 14 5 17 4993.2 31.26 255.48

MID-COL_.S_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 2910.4 `%R 3378.6 SG3 167.7 ST 1716.2 SR 2823.6 55 1333.8

RRT °.9231RRF -.9953 RTF .9493 CRT -.9732 ORS .9995 CST ".9800

SC_ 4459.3 R23 .0868 R13 -.9947 LSA 3546.9 MSA 341.0 SSA Z.7

$01 4374.7 `%2 864.3 THA 130:39 EL1 3286.8 EL2 338.9 ALF 120.97

LAUNCH 0ATE AUG 17 1970 FLIGHT TIME 154.00 ARRIVAL CATE JAN 18 1971

HELIOCENTRIC CONIC

RL 151.46 L4L .DO

RP 107.56 L4P 3.36

RE 97.481 GL _62.15

PLANE TOCENTRIC CONIC

C3 46.062 VHL 6.787

LNCH AZNTH LNCH TIME

17.2B 2 18 27

162.72 13 9 36

17.28 2 18 27

16Z,72 13 9

17.28 2 18 27

162.72 13 9 36

DIFFERENTIAL CORRECTIONS

TOE-2.4836 TRA -.6532

ROE 3.4590 RRA .4307

FOE-2.6052 FRA -.3602

BOE 4.2583 8RA .7824

OI$TANCE 430.035

LOL 323.68 VL 26.926 GAL -.43 AZL 102.88 H(A 195.26 SMA

LOP 158.5_ VP 37.950 GAP 2.53 AZP 77.56 TAL 182.07 TAP

GP 72.85 7AL 88.94 ZAP |00.96 ETS 29.93 IAE 105.99 ETE

CLA -74.84 RAL 180.74 RA0 6568.7 VEL

L-I TIME INJ LAT

1989.58 29.77

5498.28 29.78

1989.58 29.77

5498.28 29.78

1989.58 29.77

5498.28 29.78

TC3 -.5882 BAU .4632
RC3 .4689 FAU .02710

FC3 -.5093 BSP 14193

BC3 .7522 FSP -714

129.16 ECC .17279 1NC12.8778 VI 29.418

17.33 RCA 106.84 APO 151.48 V2 35.232

124.82 ZAC 163.89 ETC 215.06 CLP-130.14

LAUNCH OATE AUG 17 1970

12.939 PTH Z.36 VHP 8.233 0P4 55.67 RAP 248.80 ECC 1.7581

INJ LONG INJ RT A$_ |NJ ATNTH INJ TINE PO CST TiM INJ 2 LAT INJ 2 LONG

73.83 81.81 162.46 2 51 36 1389.6 37.37 71.22
255.96 81.83 162.46 14 41 15 4898.3 37.38 253.35

73.83 81.81 162.46 2 51 36 1389.6 37.37 71.22

255.96 81.83 162.46 14 41 15 4898.3 37.38 253.35

73.83 81.81 162.46 2 51 36 1389.6 37.37 71.22
255.96 81,83 162.46 14 41 15 489H.3 37.38 253.35

NI0-COUR,_[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

,T_T 3078.7 _ 3296.4--S03 223.1 ST 2190.1 ,SR 2949.8 SS 1584.0

RRT -.9422 RRF ".9962 RIT .9579 CRT -.9886 ORS .9999 CST -.9908
S(18 4510.3 1_3 ,1007 R13 -.9928 LS4 3991 .7 MSA 271.2 SSA 3.4

SGJ 4445.0 `%2 764.8 THA 132.93 ELl 3664.4 EL2 265.5 ALF 126.50

HELIOCENTRIC CONIC

RL 151.46 LAL .00

RP 107.58 LAP 3.38

RC 99,767 GL -§9.26

PLANETOCENTRIC CONIC

C3 34.112 VHL 5.841

LN04 ATMTH LNCH TIME
18.58 3 1 37

161.42 13 47 31

18.58 3 1 37

161.42 13 47 31

18.58 3 1 37

161.42 13 47 31

OIFFERIENTIAL CORRECTIONS

TOE-2.6596 TRA -.48B0

ROE E.9823 RRA .2345

FOE-3.00fl2 FRA -.2565

_OE 3.9959 _A .5414

FLIGHT TIME 156.00

DISTANCE 436.211
LOt. 323.68 VL _6.910 GAL -.29 AZI. 100.75 I,_A 198.44 SMA

LOP 161.83 VP 37.933 GAP 2.gO A2'P 79.79 TAL 181.37 TAP

GP 67.15 ZAL 88.10 ZAP 104.66 ETS 31.55 ZAE 110.31 ETE

ARRIVAL 0ATE JAN _0 1971

129.05 ECC .17368 INC10.7519 VJ 29,418

19.81 RCA 106.64 APO 151.46 V2 35.226

127.53 ZAC 160.13 ETC 228.23 CLP-1_0.66

OLA -73.71 RAL 1gO.gO RAO 6568.3 VEL 12.469 PTH 2.26 VHP

L-I 71N[ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TINE

1911.18 34.46 70.85 89.32 160.11 3 33 28

5425.13 34.47 254._8 89.35 160.11 15 17 56

1911.18 34.46 70.85 89.32 160.11 3 33 28

5425.13 34.47 254,L_ 89.35 160.11 15 |7 56

1911,18 34.46 70.85 89.32 160,11 3 33 28

5425.13 34.47 254._ 89.3S 160.11 15 17 56

NI0-COURSE E)_CUTICN ACCUR4CY

TC3 -.9559 BAU .5343 5GT 3311.8 `%R 313_.7 SG3 282.5

RC3 .6774 FAU .03692 RRT -.9fl37 R_ -.9960 RW .9645

FC3 -.9371 8SP 14414 _ 4563,6 _3 .1120 RI3 -.9_09

BC3 1.1716 FSP -904 5GI 4510.6 ,%2 693.4 THA 136.60

7.096 OPA 50.70 RAP 243.89 ECC 1.56;4

PO CST TIM INJ 2 LAT INJ 2 LONG
1311.2 41.93 67.62

4825.1 41.94 251.05

1311.2 41.93 67.62

4825.1 41'.94 251.05

1311.2 41.93 67.62

4825.1 41.94 251.05

ORBIT DETERNINATION ACCURACY

ST 2659.1SR 2936.0 SS 1815.1

CRT -.9940 CR$ 1.00(30 C$T -.9947

LSA 4351.3 N$A 227.6 S$A 4.3

ELI 3955.2 EL2 216.7 ALF 132.15
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CAT£ AU6 17 1970

HELIO(ENTRIC CONIC

RL |51.46 LAL .0(]

RP 107.60 LAP 3.39

RC 102.053 GL -56.24

PLANETOCENTRIC CONIC

C3 26.948 VHL 5.191

LNCH ATMTH LNCH TIN[

20.31 3 42 41

159.69 14 ZI 21

213.31 3 42 41

159.69 14 21 21

20.31 3 42 41

159.69 14 Zl Zl

FLIGHT TIN( 158.00 ARRIVAL DATE JAN 22 1971

CI$TANCE 442.386

LC¢ 323.68 VL Z6.892 GAL -.14 AZL 99.24 HCA 201.64 SHA 1Z8.93 £CC .17471 INC 9.2355 Vl 29.418

LOP 165.07 VP 37.914 GAP 3.26 AZP 81.4! TAL I_0,64 TAP 22.28 RCA 106.41 APO 151.46 V2 55.218

6P 61.81 ZAL 87.08 ZAP 108.58 ETS 33.25 ZAE 113.94 ETE 130.87 ZAC 155.90 ETC 236.36 CLP-132.43

CLA -72.21 RAL 200.29 RAD 6568.1 VEL 12,179 PTH 2.19 VHP 6.358 0PA 45.95 RAP 240.12 ECC 1.4435

Lol TIN( INJ LAT INJ LONG ]NJ RT AS_ INJ AZNTH ]NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

1848.19 37.87 67,33 95.83 157.23 4 13 29 1248.2 45.17 63.36

5369.92 37.88 25Z.52 95.85 157.22 15 50 51 4769.9 45.18 248.56

1848.19 37.87 67.33 95.83 157.23 4 13 29 1248.Z 45.17 63.36

5369.92 37.88 252.52 95.85 157.22 15 50 51 4769.9 45.18 248.56

1848.19 37.87 67.33 95.83 157.23 4 13 29 1248.2 45.17 63.36

5369.92 37.88 252.52 95.85 157.22 15 50 51 4769.9 45.18 248.56

0IFFER1ENTIAL CORRECTIONS NI0-COURS_ EXECUTION ACCURACY

TOE-2.7358 TRA -_3417 TC3-1.3718 8AU .5795 S6T 3559.5 _ 2934.5 563 339.6

RCE 2.5212 RRA .0910 RC3 .8397 FAU .04562 RRT -.9621 _ -._54 RTF .9701

F0£-3.2597 FR4 -.1217 FC3-|.4655 BSP 14637 S_ 4613.2 R_3 .1188 RI3 -.9893

8Og 3.7204 BRA .3536 8C3 I .6064 FSP -1091 SGI 4571.0 SG2 622.9 THA 140.71

LAUNCH OAT[ AUG 17 1970 FLIGHT TIME 160.00 ARRIVAL DATE

HELIOCENTRIC CONIC 0ISTANCE 448.550

RL 151.46 LAL .00 L_L 323.68 VL L_.873 GAL .03 A2'L 96.09 HCA 204.85 5MA 128.80 ECC .17588 INC 8.0946

RP 107.63 LAP 3.39 LOP 168.32 VP 37.893 GAP 3.63 A2'P 82.65 TAL 179.88 TAP 24.73 RCA 106.15 APO 151.46

RC 104.339 GL -93.20 GP 36.83 ZAL 65.87 ZAP 11Z.EO ETS _4._ ZAE 116.93 ETE 134.43 ZAC 151.65 ETC 241.60

PLANETC_.ENTRIC CONIC
C3 LPZ.334 VHL 4.726 OLA -?0.43 RAL 208.59 R_ 6567.9 VEL 11.988 PTH 2.14 VHP 5.870 0PA 41.40 RAP 237.20
LNO_ A2_ITH LNCH TINE L-Z TINE INJ L_T INJ LON_ INJ RT ASC JNJ A2_4TH INJ TJHE P_ CST TIN INJ 2 LAT

22.36 4 20 6 1796.97 40.24 63.40 101.07 153.97 4 50 3 1197.0 47.32

157.64 14 50 8 5328.88 40.25 250.72 10t.09 153.97 16 18 57 4728.9 47.33

22.36 4 213 6 1796.97 40.24 63.40 101.07 153.97 4 50 3 1197.0 47.32

157.64 14 50 8 5328.88 40.25 250.72 101.09 153.97 16 18 57 4728.9 47.33

22.36 4 20 6 1796.97 40.24 63.40 J01.07 153.97 4 30 3 1197.0 47.32

157.64 14 50 8 3328.88 40.25 250.72 101.09 153.97 16 IB 57 4728.9 47.33

DIFFERENTIAL CORRECTIONS NID-OOUR_E EXECUTION ACCURACY

TOE-2.6978 TRA -.|844 TC3-J .8181 64U ,6120 ,_7_T 3754.6 _ _41 .I ._.,3 381.6

ROE 2.0464 RRA -.0390 Re3 .9464 FAU .05268 RRT -._39 _ -.9942 RTF .9701

FOE-3.2686 FRA .0786 FC3-2.04210 6SP 14192 5C_ 4590.5 _3 .1357 R13 -.9859

BOE 3.3862 BRA .1885 8C3 2.0496 FSP -1177 SGI 4553.7 SG2 580.1 THA 145.22

OR6IT 0ETERNINATION ACCURACY

ST 3042.5 SR 2784.6 SS 1978.0
CRT -.9962 CRS 1.0000 CST -.9964

LSA 4_70.0 MSA 195.9 SSA 5.Z

ELI 4120.6 EL2 178.1ALF 137.54

JAN 24 1971

Vl 29.418

V2 35.211

CLP-134.62

ECC 1.3676
INJ 2 LONG

58.64

245.97

58.64

245.97

58.64

245.97

ORBIT 0ETERMINATION ACCURACY

ST 3277.4 SR 2481.6 SS 2010.5

CRT -.9969 CRS 1.0000 CST -.9966

LSA 4572.5 MSA 183.2 55A 6.2

EL1 4108.0 EL2 155.0 ALF 142.89

LAUNCH 0ATE AUG 17 1970 FLIGHT TINE 162.00 ARRIVAL C4TE JAN 26 1971

HELIOCENTRIC CONIC 0ISTANCE 454.700
RL 15! .46 LAL .00 LOt. 321.68 VL 26.852 GAL .20 AZL 97.20 H(A 208.07 5.HA I_8.66 ECC .17718 INC 7,2007 Vl 29.418

RP 107.65 L4P 3.38 LOP 171.56 VP 37.870 GAP 3.99 4_P 83.64 TAL 179.07 TAP 27.14 RCA 105.87 APO 151.46 V2 35.202

RC IO6.624 GL -50.17 GP 52.21 ZAL 84.48 ZAP 116.59 ET$ 35.87 ZAE 119.36 ETE 138.05 ZAC 147.56 ETC 245.15 CLP-136.94

PLANETOCENTRIC CONIC
C] 19.210 VML 4._83 OLA -6EI.47 RAL 21_.8fi R40 6567.8 V(L 11.857 PTH 2.10 VHP 5.548 0PA _7.09 RAP 234.95

LNO_ A/MTH LNCH TIN( L-I TIME INJ LAT INJ _ INJ RT AS_ INJ AZMTH INJ TIN(

24.64 4 53 58 1754.53 41.78 59.21 105.20 150.52 5 23 13

155.36 15 14 10 5299.15 41.78 248.95 105.21 150.52 16 42 29

24.64 4 53 58 1754.53 41.78 59.21 105.20 150.52 5 23 13

155.36 15 14 10 3_99.15 41.78 246.9_ I0_.21 150.52 16 42 29

24.64 4 53 58 1754.53 41.78 59.21 105.20 150.52 5 23 13

155.36 15 14 10 5299.15 41.78 248.95 105.21 150.32 16 42 29

OIFFERENTIAL CORRECTIONS NI0-CCUR_E EXECUTION ACCURACY

T0(-2.6647 TRA -.0562 TC3-2.2937 8AU .6448 SGT 4027.0 _ 24_4.6 S(,,_ 428.1

ROE 1.7252 RRA -.1042 RC3 I .0210 FAU .05t_3 I_T -.9693 _ -.9950 RTF .9752

FOE-5.2836 FRA .2378 FC3-2.6f114 B_P 14857 _ 4716.2 R_3 .1290 RI3 -.9859

_£ 3.1744 8RA .1184 8c3 2.5106 FSP -1_62 _K,I 4687.6 SG2 518.5 THA 149,00

LAUNCH 0ATE AL,IG 17 1970 FLIGHT TINE 164.00

H[LIOCENTRIC CONIC 0ISTANCE 460.834

RL 151.46 LAL .00 LO. 323.68 VL 26.830 GAL .3_ 42%
RP 107.68 LAP 3.36 LOP 174.80 VP 37.847 GAP 4.36 AI_P

RE 108.906 GL -47.19 GP 47.97 ?AL 82.92 ZAP 120.48 ET$

Pl..AN[TOCENTRIC CONIC

C3 17.023 VHL 4.126 OLA -66.39 R*L 2_.23 R_O 6_7.7 _IEL

LNCH ATMTH LNCH TINE L-I TIN( INJ L.AT INJ

27.06 5 24 47 1718.74 42.63 _4.93

152.94 15 34 14 3276.53 42.64 247._
27.06 5 24 47 1718.74 42.63 _4,93

152.94 15 34 14 5278.5_ 42.64 247.26

27.06 5 24 47 1718.74 42,63 54.9_

152.94 15 _4 14 5278.53 42.64 247.26

OlFFEI_ENTIAL CORI_CT|ONI_

T0(-2.5690 TRA .0824 TC3-Z.7_ B_U .6712
ROE 1.4197 AHRA -.1616 RC3 1.0401FAU .06279

F0(-3.1199 FRA .4244 FC3-3.19_4 8_P 15154

Bog 2.9352 _A .18|4 6C3 2,9491 FSP o1468

ECC 1.3161

PO CST TIM INJ 2 LAT INJ 2 LONG

1154.5 48.60 53.69

4699.1 48.61 243.42

1154.5 48.60 53.69

4699.1 48.61 243,42

I154.5 48.60 53.69

4699.1 48.61 243.42

ORBIT DETERMINATION ACCURACY

ST 3484.5 5R 2258.2 S5 2061.5

CRT -.9978 CRS .9999 CST -.9971
LSA 4632.9 MSA 164.0 554 7.3

ELl 4150.3 EL2 126.6 ALF 147.08

ARRIVAL 0ATE JAN 28 1971

96.48 _ 211.28 S_4A 12_.52 ECC .17862 INC 6.4774 Vl 29.418

84.46 TAL 178.23 TAP 29.32 RCA 105.56 AP_ 151.47 V2 35.193

36.76 Z_J[ 121.27 (T( 141.60 7AC 143.75 ETC 247.67 CLP-139.25

11.765 PTH 2.08 VHP 3.343 0PA 33.03 RAP 233.27 £CC 1.2802

INJ RT A,T_ INJ AZNTH INJ TII4E PO CST TIN INJ 2 LAT INJ 2 LONG
108.49 147,02 _ 53 26 1118.7 49.17 48.69

10_.50 147.01 17 2 13 4678.5 49.17 241.05

108.49 147.02 5 53 26 1118.7 49.17 48.69

10_.50 147.01 17 2 13 4678.5 49.17 241.05
108.49 147,0_ 5 53 26 1118.7 49.17 48.69

10_.50 147,01 17 2 13 4678.5 49.17 241.05

MI0-O3UR_ EXECUTION ACCURACY ORBIT 0ETERI<INATION ACCURACY

_T 424_.0_R 2L_2,0 _3 456.2 ST 3569.3 SR 1978.8 $S 2010.7

RRT -.970_ R_F -.9911 R1T .9767 CRT -.9981 CRS .9999 CST -.9970

4788.7 I_3 .1284 R13 -.9846 LSA 4546.8 NSA 155.5 $SA 8.4

_61 4764,9 ,,_ 476.8 THA 152.76 ELI 4079.7 EL2 106.1 ALF 151.02
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 0ATE AUG 17 1970 FLIGHT TIE 166.O0 ARRIVAL CAT[ JAN 30 1971

H£LIO(ENTRIC CONIC 01STAN(£ 466.949

RL 151 .46 LAL .00 LOL 323.68 VL 26.807 GAL .58 AZL 95.88 HCA Z14.50 SI4A I28,36 ECC .18DZ0 INC 5.6771 V| 29.4]_

RP 107.71 LAP 3.3Z LOP 178.04 VP 37.82! GAP 4.7Z AZP 85.15 TAL 177.36 TAP 31.86 RCA 105.23 APO 151.49 V2 35.184

RC |11.166 ;L -44.27 GP 44.09 ZAL 81.Z2 lAP IZ4.ZI ET$ ]?.4] 7AE IZ2.72 ETE 145.00 ZAC 140.26 £TC 249.53 CLP-141.51

PLANETOCENTRIC CONIC

C3 15.463 VHL 3.932 0LA -64,24 RAL 227.89 RAO 6_67.6 _E:L |1.698 PTH Z.06 VHP 5.222 0PA 29.23 RAP 232.07 ECC 1 .2545

LN(J4 ATNTH LNK_H TINE L-I TIN| IN| LAT IN| LCI_ IN| RT ASC IN| A2'NTH IN| TIN( PO CST TIN JNJ 2 LAT IN| 2 LONG

29.58 5 53 12 1687.92 42.95 _0.65 111.20 143.58 6 21 Z0 1067.9 49.17 43.80

150.42 15 51 4 5265.52 42.95 245.83 111.21 143.57 17 16 49 4665.5 49.16 236.99

29.58 5 53 12 1687.92 42.95 50.65 |11._ |43.58 6 21 20 1087.9 49.17 43.60

150.42 15 51 4 5265.52 42.95 245.83 |ll,2l |43.57 17 18 49 4665.5 49.16 238.99

29.58 3 53 12 1687.92 4Z.95 50.65 111.20 J43.58 6 21 20 1067.9 49.17 43.60

1_O.42 15 51 4 5265.52 42.95 245.83 111.21 143,57 17 18 49 4665.5 49.16 238.99

OIFFERENTIAL CORRECTIONS NI0-(X]URE EXECUTION ACCURACY CROIT 0ETERHINATION ACCURACY

TOE-2.4535 TRA .2218 TC3-3._I_2 BAU .6970 ._T 4440._ _ _004.4 ,f_3 473.3 ST 3582.6 SR 1716.3 SS 1916.1
ROE 1.1709 RRA -._17 RE3 1.0245 FAU .06521 RRT -.9_ I_F -.9685 RTF .9778 CRT -.9984 CRS .9997 CST -.9967

FOE-2.8840 FR4 .6043 ¥03o3.6508 8SP 15409 S66 4871.6 1_3 .J243 R13 -.9836 LSA 4408.7 MSA 150.0 SSA 9.4

80E 2.7186 8RA .29_ 8C3 3.3716 FSP -15_h? ,T_| 4851.5 $62 441.9 THA 156.13 ELI 3972,4 EL2 87.5 ALF 154.40

LAUNCH OATE At.K, 17 1970 FLIGHT TJNE 168.00 ARRIVAL CArE FE_ 1 1971

P_LIOCENTRIE CON|C

RL 151.46 LAL .00 LCL 3Z3.68 VL
RP 107.74 LAP 3.28 LOP 181.18 VP

RE J13,462 GL -41.41 GP 40.58 ZAL

PLANETOCENTRIC CON|C
C3 14.344 VHL 3.787 DL_ -62.05 RAL 233.00 RAO 6567.6 VEL

LNCH A2'NTH LNCH TIN| L-I TINE IN| LAT

32.17 6 19 42 1660.9"Z 42.8!

147.83 16 5 16 52_.96 42.82

32,17 6 19 42 1660.92 42.8J
147,83 16 5 16 5258,96 42,82

32.17 6 19 42 1660.9"_ 42.81

147.83 16 5 16 5_58.96 4E.82

DIFFERENTIAL CORRI[CTIONS

TOE-2.322| TR4 ,3695 TC3-3.6_29 8AU ,7194
ROE ,9683 RRA -.2334 RC3 .9733 F4U .06579

FOE-2.5977 FRA .7835 FC3-3.9710 85P 156||

8OE 2.5159 8RA .4371 8C3 3.7514 FSP -1557

0ISTANCE 473.046

26.78_ GAL .79 A2'L 95.37 HCA _|7.7_ SM_ 128.L_0 ECC .16192 IN(: 5.3676 Vl 29.41_

37.795 G_P 5.07 AZP 85.75 TJU.. 176.44 TAP 34.16 RCA 104.88 APO 151.52 v2 35.174

79.39 ZAP |27.73 ETS 37.9_ 7AE 123.77 ETE 148.17 7AC 137.10 ETC 250.95 CLP-143.69

|1.6_R) PTH 2.05 VHP 5.165 CP_ 25.71 RAP 231.27 ECC 1.2361

IN| L_ IN| RT A,_ IN| AZNTH INJ T|I4_ PO CST TIM INJ 2 LAT IN| 2 LCe_G

46,46 |13.54 140,_8 6 47 22 1060.9 46.72 39.13

244.64 113.55 140._8 17 32 55 4659.0 48.73 237.31

46.46 113.54 140.28 6 47 22 1060.9 4H.72 39,13

244.64 113.55 140.28 17 3Z 55 4659.0 48.73 237.31

46.46 113.54 140.28 6 47 _2 1060.9 46.72 39.13

_44.64 113.55 140.28 17 32 55 4659.0 48.73 237.31

NI0-COURSE E_CUTION ACCURAC_ CR_IT OETERHINATION ACCURACY

SGT 4614.6 SGR 1804.7 SG3 480.2 ST 3532.1 SR 148_.4 SS 1786.5

RRT -.96_8 _ -.9_50 RTF .9778 CRT -.9986 CRS .9993 CST -.9960

,S6_-4954.9 R_3 .IL:_O6 R13 -.9822 LSA 4224.1 NSA 149.5 SS_ 10.5

$61 4937._ $(12 418.2 THA 159.09 ELI 3630.0 EL2 71.4 ALF 157.25

L_UNCH 0ATE _UG 17 1970 FLIGHT TIM| 170.00 ARRIVAL CATE FEB 3 1971

HELIOC[NTRIC CONIC OISTANC£ 479.121

RL 151 .46 LAL .00 LOL 323.66 VL 26.757 G*L 1.01 *ZL 94.93 HC_ 220.94 SI4_

RP 107.77 LAP 3,23 LOP 184,52 VP 37.767 GAP 5.43 kZP 86._7 T_L 175.50 TAP

RE 115.736 GL -38.63 GP 37.42 7AL 77.43 ZAP 131.04 ETS 38.29 ZAE 124.51ETE

PLAN[T(_ENTRIC CONIC

C3 13.550 VHL 3.681 0LA -59.83 RAL 237.64 R_O 6567.5 VlEL 11.616 PTH 2.04 VHP 5.156 0PA 22.45 RAP 230.63 ECC 1.2230

LNCH AZNTH LNCH TIN| L-I TIN_ IN| LAT IN| LONG IN| RT AS(: IN| A_NTH IN| TIN_ PO CST TIM IN| 2 LAT IN| Z LONG

34.81 6 44 44 1636.75 42.32 42.41 115.67 137.18 7 12 O 1036.8 47.92 34.71

145.19 16 17 15 5258.14 42.33 243.77 115.68 137.17 17 44 53 4656.1 47.93 236.07

34.81 6 44 44 1636.75 42.32 42.41 115.67 137.18 7 12 0 1036.8 47.92 34.71

145,19 16 17 15 5258.14 42.33 243.77 115.68 137.17 17 44 53 4658.I 47.93 236.07

34.81 6 44 44 1636.75 42.32 42.41 115.67 137.18 7 12 O 1036.8 47.92 34.71

145.19 16 17 15 5258.14 42.33 _43.77 |15.68 137.17 17 44 53 4658.1 47.93 236.07

OIrFERENTIAL CORRECTIONS NI0-COL/R_ [_CUTION ACCURACY CRSIT 0ETERNINATZON ACCURACY

TOE-2.1907 TRA .5161 TC3-4.0033 8AU .74_ _T 478_.0 _R 1630.7 $63 480.0 ST 3444.5 .SR 1284.9 SS 1646.6

ROE .8113 RR_ -.2530 RE3 .9112 F4U .06557 RRT -._ _ -.9(]O5 RTF .9781 CRT -.9990 CRS .9985 CST -.9952

FOE-2._074 FRA .9385 FC3-4.1894 8,T_o 15946 ,_ _05_.4 1_3 .1118 R13 -.9813 LSA 4025.5 MSA 149.6 SSA 11.6

_OE 2.3362 8R4 .5747 8C3 4.1057 FSP -1571 ,_l 5036.7 S_ 397.9 THA 161.64 ELl 3675.9 EL2 54.6 ALF 159.56

128.03 ECC .16379

36.44 RCA 104.50

151.10 ZAC 134.28

INC 4.9276 Vl 29.418

APO 151.56 VZ 35.164

£TC 252.06 CLP-145.76

LAUNCH OAT[ AUG 17 1970 FLIGHT TINE 172.00 ARRIVAL 0ATE FE6 5 1971

HELIOCENTRIC CONIC 0ISTAI_E 485.176

RL 151 .46 LAL .DO LCL 323.68 VL 26.731 GAL 1._5 A_'I. 94.54 HCA 224.16 ,S_4A 127.86 ECC .18561 INC 4.5417 Vl 29.418

RP 107.80 LAP 3.16 LOP 187.75 VP 37.738 GAP 5.79 A2'P 86.74 TAL 174.5_ TAP 38.68 RCA 104.10 APO 151 .61 v2 35.153

RE 118.005 GL -35,_Z GP 34.59 ZAL 75._ ZAP 1_4.1_ ETS _.57 Z_l[ 124.99 £TE 153.74 ZAC 131 ,77 ETC 252.97 CLP-147.74

PLANE TC_IrNTRI C CONIC

C3 13.009 VHL 3.6(]7 0LA -57,6| RAL _4|.g0 RA0 6567.5 VI[L 11.593 PTH 2.03 VHP 5.184 CPA 19.44 RAP 2_0.69 ECC I .214!

IN| I.ON6 IN| RT ASC IN| A?NTH IN| T|I_ PO C$T TIN IN| 2 LAT |NJ 2 LONG
38,53 117.59 134.30 7 35 34 1014.7 46.64 _0.57

_43.E5 117.70 134.;._9 17 55 2 4662,6 46.64 235.30

3_.5_ 117.69 134.30 7 35 34 1014.7 46.84 _0.57

243.25 117.70 134._9 17 55 2 4662.6 46.84 235.30

38.53 117,69 134.50 7 35 34 1014.7 46.84 _3.57

Z43.E5 117./O 134.29 |7 55 2 4662,6 46.84 235.30

Ml0-r,_ [_ECUTION ACCURACY CR_IT 0£TERf4INATION ACCURAC¢

56T 49_13,3 S_R 1477.3 863 473.4 ST 3318.3 SR 1116.9 SS 1496.7

RRT -._ _ -,9748. R1T ,9779 CRT -,9993 CRS ,9969 C.ST -.9938

5J49.7 1_3 .1023 RI3 -.9603 LSA 3804.7 HSA 152.9 SSA 12.7

_| 5|35._I ,f_ _4.6 THA 163,83 ELI 3501 .I EL2 38.4 ALF 161 .41

LNO4 A_PNTH LN_H TINE L-I TIN| IN| I_T
37.48 7 8 39 1614.68 41.54

14Z.52 16 27 19 526_,55 41.55

37.48 7 8 ]9 1614.68 41.54

142.52 16 _7 19 5_62,55 41,5_
37.48 7 8 39 1614.68 41.54

142.52 16 Z7 19 5262.55 41.55
OIFFER[NTIAL CORRECTIONS

T0[-2.0542 TR4 ._3 T¢3-4.3_6 _AU .7_6_

ROE .6869 RRA -,2675 RC3 ,8348 FAU ,064Z7

FOE-2,01_N_ FRA 1.0810 FC3-4,_772 _ 16_35

60£ 2.1660 8RA .7208 8C3 4.4083 FSP -1557
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 17 1970 FLIGHT TIH[ ]74.00 ARRIVAL DATE FEB 7 197J

HELIOCENTRIC CONIC

RL 151.46 LAL ,00

RIP 107.84 LAP 3.09

R¢ 120.271 GL -33.19

PLAN[TOCENTNIC CONIC

C3 12.672 _ 3.5t0

LNCJ4 AZNTH LNCH T|M[
40.18 7 31 43

139.81 16 35 42

40.18 7 31 43

139.82 16 35 4Z

40.18 7 31 4_

139.82 16 35 42

D|FF[RI[NTIAL CCI_q[CT|(_NS

T0t[-1.9170 TRA .e_ TC3-4,59f4 BAU ,78_)

ROE .SS�? liRA -.ZTt? NC3 .7533 FAU .08_S
FO[-I .7399 FRA 1 .Z072 FC3-4.2547 8SP 16550

801[ Z.0056 (IRA .8736 K3 4.6568 FSP -1532

DISTAI_E 49J.L_1

LOt. 323.68 VL 26.703 GJL 1.50 AZI. 94.20 NCA ZZ7.38 t,_A 127.68 ECC .lBS00 XNC 4.1980 vl 29.,He

LOP 190.98 VP 37.?08 GAP 6.15 AZP J?.15 TAL 173.51 TAP 40.89 RCA 103.67 APO 151.68 V| 35.14!

GP 32.05 7AL 73.25 ZAP 136.99 [TS 38.81 ZAI[ 125.27 £TE 156.11 ZAC 129.56 ETC 253.72 CLP-149.63

DLA -55.39 RAL 245.84 RA0 656?.5 _L |1.578 PTH

L-I TIN[ IN| LAT

1394.12 40.32

5271.02 40.33

15_4.11 40.52

5271.01 40.53

1594.12 40.52

5271.81 40.53

2.02 VHP 5.243 OPA 16.66 RAP 230.82 ECC 1.2085

IN| L_NG IN| RT AK |NJ 4214TH IN| TIN[ POCST TIN IN| 2 LAT IN| 2 LONG

34.83 II�.M 131.66 ? 58 17 994.1 45.54 26.71

243.10 119.69 131.65 18 3 34 4671.8 45.55 234.98

34.85 |J�,M 131.66 ? 58 17 994.1 45.54 26.71

245.10 IJ9,H 131.65 18 3 34 4671.8 45.55 254.98

34.85 119.68 151.66 7 58 17 994.1 45,54 26.71

E45,10 llS,_ 151.65 18 3 34 4671.8 45.55 234.98

NIO"_ [N[CUT|ONACCURACY ORBIT OETERNINATION ACCURACY

_K,T SO't_.S K.R |544.6 SG3 462.5 ST 3166.2 SR 918.2 SS 1347.0

RRT -.9dJ74 _ -.l_T| RTF .9775 CRT o.9997 CRS .9940 CST -.9918
8r8 5247.8 _ .0916 R15 -.9794 LSA 3573.? NSA 158.6 SSA 13.7

861 5254.4 _ 5715.E 1)4A 163._ ELl 3313.8 [I.2 22.7 ALF 162.84

¢AUNO4 OdT[ AUG J? 1970 FLIQHT TINE 176.00 ARRIVAL DATE FEB 9 1971

H[LIOCENTR|C CO41C OlST_ 497.218

RL 151.46 I.AL .00 LOt. Nr3.M _ Lq.875 G&L 1.70 I_. 95.89 _ E_0.59 SK4 1Z?.49 £CC .19035 IN(: 3.8683 Vl 291418

RP 107,87 LAP 3.00 _ 194.21 VP 57.878 GAP 8.51 AZP 87.95 TAL 172.47 TAP 43.0? RCA J03.23 4PO 151.76 V2 35,130

N¢ IL_Z.SSI GL -30.73 6P E9,78 Z/It. 71.06 ZAP I_8.(N! IT8 _,05 ZN[ J25.40 £YI[ 158.L=_ ZAC 127.62 ETC 254.37 CLP-I91.42

PLAN[TO¢[NTRIC C,C)I|C

C3 1_._16 _ 3.5N_ DI_ -53.10 fUL 249.51 _ 651|7.5 _ 11.571 PTN E.02 _ 5.327 OPA 14.11 RAP 231.18 £CC 1.2058

LNO4 A2NTH LJqO4 TIN[ L-I TIN[ INJ WiT IN,/ _ IN,/ RT AgC IN,/ AZIMTH INJ TIN[ PO CST TIN INJ 2 LATINJ 2 LONG
42.89 ? 34 7 1574,61 _._ 51.30 JEl,f_ 119.24 8 ZO 21 974.6 44.0? 23.09

l_?.ll 16 42 34 5_05.71 3g.55 E45,55 IEJ,I_ |n._5 16 lO 39 4685.7 44.08 235.12

42.39 ? 34 7 1574,61 3_,5_ 51,50 IEI._ |L_J).E4 8 _0 21 974.6 44.07 23.09

137.11 16 4_._ 5E85.71 3_.55 _45._L$ lEl.lg 1_9.23 18 10 39 4685.7 44.0B 235.1_

42.89 ? 34 ? 1574.61 _9._ 51._0 JEI._ |29,24 8_021 974.6 44.07 23.09

137,11 II 42 _4 52_5.11 _J.55 245.55 |El.?0 J_.E5 |8 10 _ 4685.7 44.08 Z3S.JZ

OIFIr[I_NTIAL COII_CTI01_ N|(_._(_ll_[ [_OJTIONACCURACY ORBIT DETERRINATION AC_CURACY

T01[-I.MS! TRA .g871_TC_-4.8159 BAU .8151 _T _._ _ 1251._65 448.7 ST _O02.8 SR 867.6 SS 1207.8

NO[ .5165 RR_ -.Z_33 /I¢5 .STT| FAU .OliOl4 _ -._JIE _ -.8_87 RTF .977_ CRT -.9998 CR5 .9888 CST -.9892

F01[-1.4800 FRA 1.5100 FCS-4.J_LqP 17000 _ S_49.EI1_ .0784 213 -.9788 L$A 3346.8 MSA 165.3 SSA 14.6

1.8M3 BRA 1.0_4 B¢5 4.8655 F_P -ISLE _1 5556.4 _ 570.7 ?HA 167.26 EL! 3125.6 EL2 14.7 ALF 16_.89

LAUNCH DATE AUG 17 1970 FLIGHT TINE 178.00 ARRIVAL DATE FE_ 11 |971

HELIOCENTRIC CONIC

RL 1_1.46 LAL .GO

RP 107.91 LAP 2.9J

RC 124.786 GL -_.29
PLANETOCENTR_C CONIC

C3 12.492 VHt. 3.534

LNCH AZNTH LN_H TIN[

4_.61 8 16 4

134.39 16 47 58

45.61 8 16 4

134.39 16 47 _8

45.61 8 16 4

134.39 16.47 _8

OIFFER_NTIAL CORRI[CT|ONS

TOE-1.6448 TRA I .16_0 TC3-4.9424 8AU .83|3

ROE .4568 RRA -.29_'Z RC3 .5930 FAU .03701

FOE-I.2_56 FRA 1.4118 FC3-3.9512 8SP I7204
BOE 1.7070 _RA 1.1_6 BC3 4.9779 F_ -1454

DISTANCE 503.2_4

LOL 323.68 VL 26.64? GAL 2.04 AZL 93.61H_A 233.81 SMA 127.31 ECC .19287 INC 3.6062 Vt 29.418

LOP 197.44 VP 37.646 GAP 6.87 AZP 87.87 TAL 171.41 TAP 45.22 RCA 102.75 APO J5|.86 V2 35.118

GP 27.75 7AL 68.83 ZAP 142.13 ETS 39.27 ZAE 1_5,42 ETE 160.08 7AC 125.91ETC 254.94 CLP-153.12

DLA -51.O2 RAL 257.93 RAO 6567.5 VlEL 11._71 PTH 2.02 VHP 5.4_1 DPA 11.75 RAP 231.75 ECC 1.2056

L-I TIN[ INJ LAT INJ LONG INJ RT ASC |NJ 4214TH INJ TIN[ P() CST TIM INJ _ L_T INJ 2 LONG
155_.68 37._8 27.93 |23,74 |27.05 B 41 59 955.7 42.49 |9.68

5304.16 37.99 243._ 123.75 127.04 18 16 22 4704.2 42.50 235.70

1555._ 37.98 27.93 123.74 127.05 8 41 59 955.7 42.49 19.68

5_4.16 37.99 245.95 123.75 127.04 18 16 2_ 4704.2 42.50 235.70

1555.66 37._ 27.95 123.74 127.05 8 41 59 935.7 42.49 19.68
5304.16 37.99 243.9_ 125,13 127.04 18 16 22 4704.2 42.50 235.70

NIO-O_URS[ [_CUTION ACCURACY CRSIT OETERNINATION ACCURACY

SGT 5519.9 S_q 1|_.9 SG3 432.4 ST 2815.8 SR 773.9 SS 1071.1

RRT -.SM_qS RI_ -.9480 RTF .9767 CRT -.9993 CRS .9789 CST -.9850
_k_ 54_8.8 _ .0685 R|3 -.9777 _SA 3105.3 NSA 177.7 SSA J5.3

561 5426.1 S_Z 3?0.9 ?HA 168.60 ELI _920.1 EL_ 27.9 ALF 164.64

LAUNCH DATE AUG 17 1970 FLIC44¢ TIN[ 180.00 ARRIVAL OATE FEB 13 !971

H_LI(XENTRI( CCNIC OISTM_E 509,165

RL 151 ,d6 LAL ._0 LOL 323.68 VL 26.618 GAL 2.55 AZL 93.35 HC.A 237.02 _44 127.12 ECC .19558 INC 3,3466 Vl 29.418

RP 107,95 L_P 2,61 LOP 200.66 VP 57.614 GAP ?.24 AZP 8_,18 TN. 170.52 TAP 47.34 RCA 102.26 APO |51.98 V2 35.105

RC 127.O36 GL -25.92 GP 2_.94 ZAL _6._8 ZAP 144.42 ITS _.54 ZA[ 125.36 [TE 161.72 ?AC 124.42 ETC 255.46 CLP-154.75
PLAN[TCCENTRIC CC_IC

C3 12.615 _ 3._Z DLA -48.88 RAL 256.15 RAO 6_d37.5 V[L |1.576 PTH 2.02 VHP 5.553 OPA 9.56 RAP 232.51 ECC 1.2076

LNCH A2_4TH LNCJ4 T_NE L-| T|N[ |NJ LAT XNJ L_NG _NJ RT AS_ |NJ 42147H |NJ T|N[ POC$T TXM IN| 2 LAT IN| Z LONG
48.33 8 37 41 1536.88 NS.55 24.69 125.85 123.08 9 3 18 936.9 40.82 16.45

131.67 16 51 58 5_7.14 _.54 244,M 1_5.86 I25.06 18 20 45 4727.1 40.83 236.71

48.33 8 _7 41 13_J6.88 _4_.35 24.CH) 125.85 125.08 9 3 18 936.9 40.82 16.45

131.67 16 31 M 5527.|4 _S.54 244._ |ES.86 125.06 18 _ 45 4727.| 40.83 236.71

48.33 8 57 41 |5_6..88 36.5_ 24.69 123.85 125.08 9 3 18 936.9 40.82 16.45

131.67 16 51 58 5527.14 M.54 244o_ 125.8_ 125.06 18 20 45 4727.1 40.83 236.71

DIFFERI[NTIAL C(_RI_CT|ONS NIO.,'COUI_ [_ECUTION ACCURACY ORBIT 0ETERNINATION 4CCURAC_

TDt[-I.SO8S TRA |.5422 T(3-S.0158 _ .8_O4 SGT 5427.5 S_R 1049.7 ,%3 415.2 ST 2628.4 SR 699.7 SS 950.5

ROE -.4123 RRA -._1RC5 .S|SI FAU .05595 RRT -.95_8 _ -.9355 RI"F .97_O CRT -.9972 CR$ .9624 C$T -.9792

FOE-I.0197 FRA 1.4964 FC5-3._O9 _qP 17496 _ 5527.9 _5 .0380 R13 -.9768 LSA 2874.8 MSA 192.3 SSA 15.9
BC_ 1.5638 BRA 1.3743 _5 5.04E5 FSP -1403 ,%1 5515.3 SC_ 372.7 THk169.73 ELI _719.5 EL2 50.1ALF J65.13
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5. 1970)

LAUNCH 0ATE AUG 17 1970 FLIGHT TJNE J82.00 ARRIVAL CATE FF8 15 1971

H[L ZO_ENTR|C COqXC

RL IS1 .46 LAL .00

RP 107.9 <) LAP 2.70

RC 119.178 GL -23.65

PLAN[ TOCENTRI C COLIC

C3 12.869 VHI. 3._7

LNO4 A_I4TH LNCH T;NE

51.06 8 59 6

128.94 16 54 37

_1.O6 8 59 6
1Z8.94 16 94 37

51.O6 B 59 6

12S.94 16 54 37

OZFFERENT|AL _CTXCNS

TO£-I .3133 Tea 1.5Z9Z TC3-5.02S5 8_J .gTffl6

ROE ,3789 RRA -.1997 Re3 ,45OI FAU .05076

FOE -.8279 FRA |.5699 FC3-3.4148 B_IP 17779

_DE 1.4248 aRA |.5_3 _(:3 5.0486 F_P -13_0

0|STANCE 515.100

LOL 323,68 VL Z6.588 GAL 2.64 AZL 93,11 HCA 240,23 SNA 126.93 ECC .19849 INC 3.1053 Vl :39.418

LOP 203,88 VP 37,581 GAP 7,61 AZP 88,46 TAL 169.21 TAP 49.44 RCA 101.73 APO 152.12 V2 35.093

GP Z4.31 ZAL 64.32 ZAP 146.56 ITS 39.66 ZAE 125.24 ET[ 163.15 7AC 113.11 ETC 255.94 CLP-156.30

0LA -46,78 RAL Z59,16 RN) 6567,5 _EL 11,587 PTH 2.03 VHP 5.691 DPA 7.54 RAP 233,42 ECC I .2118

L-| TINE |NJ |.AT IN| LO_ IN| RT A,T_ IN| AZI4TH IN| TIN[ PO CST TIN IN| 2 LAT IN| 2 LONG

1517,95 35,00 21.57 1Z8,02 123.29 9 24 24 918.0 39.09 13.37

fl3fl4.(d) 35,0] 246,35 1Z8,03 12_-.28 18 23 52 4754.6 39.10 238.14

1517,95 35,00 21.57 128.02 123,29 9 24 24 918.0 39.09 13.37

5354",60 35,01 246,35 126,03 1Z3,28 18 23 52 4754.6 39.10 238.14

1517,95 35,00 21.37 128,02 123,29 9 24 24 918.0 39.09 13.37

5354,_O 35,01 246,35 128,03 123,28 18 23 52 4754.6 39.10 238.14

NlO-_ [XECUT|ON ACCURACY ORBIT 0ETERMINATIC_I ACCURACY
SGT 551.7.3 _ 979.4 SG3 397.4 ST 2443.2 SR 640.6 SS 846.0

-,_|| _-,92|4 RTF .9754 CqT -,9924 CR5 .9357 CST -.9715

56|3,4 II23 ,0482 RI3 -.9760 LSA 2655.3 NSA 210.3 SSA 16.3

SG| 5f_0,11 S6Z 376,3 THA 170.69 ELI 2524.6 EL2 76.5 ALF 165.40

LAUNO4 OAT[ AUG 17 1970 FLI_4T TINE |84,00 ARRIVAL 0ATE FEB 17 1971

HEr. IOCENTRIC COMIC

RL 151.46 tat. ,(30 1._ 313.M VL

RIP 108.03 LAP Z.58 LOP 207.10 VP

RC 131,31_ GI. -21,47 GP 2Z,86 7N.

PLANETOCENTR|C CONIC

C3 13.150 VHI. 3.640
INCH 4214TH LNCH TINE

53.79 9 _D 19

126.2| 16 53 33

53.79 9 ZO 19

]Z6.Z| J6 55 53

53.79 9 20 ,29

1_.6.21 16 55 53

DIFF_:RENTIAI. CORI_C TIOI_

TI_-I .Z397 TRA J-,TZ40 TC3-4._47 8AU ._57

ROE .3542 RRA -.3043 RC3 .3691 F_4J ,04755

FOE o.6376 FRA 1.6_4| FC3-3.|069 BSP JB06|

BOE 1 .Z893 BRA 1.7506 BC3 4.9999 FSP -1295

OISTAN(E 521,00S

26,558 GAl. Z,97 A21. _,M HO_ Z43,44 S_A

37,548 GAP 7,9_ AZP 8_,7| TAt. 168_07 TAP

62.07 ZAP |4_.54 ETS 40.15 ZAE 125.08 [T[

1_6.73 ECC .2016! IN(: 2.8792 Vl 29.418

51.52 RCA 101,18 APO 152.28 V2 35.080

|64.41 ZAC 121.97 ETC 256,40 CLP-157.78

DLA -44,74 RAt. _,00 RA0 6_7.5 Yl[L 11,_03 PTH 2,03 VHP 5,842 OPA 5.66 RAP 234,48 ECC 1.2181
k-| T|NE ZNJ LAT IN| _ |NJ RT AS(: IN| AZNTH IN| TINE PO (ST TIN IN| 2 LAT ;NJ 2 LONG

149_,43 33,41 18.53 110.23 121,69 9 45 27 898,4 37.32 10,38

5_6.73 33.43 248.13 130.26 J21.68 18 25 40 4786.7 3-7.34 239.98

149_.43 33.41 18.53 130.25 J2J.69 9 45 27 898.4 37.3_ 10.38

5_6.73 33.43 248.13 J_O.21_ 121.68 18 25 40 47"86.7 37.34 239.98

14_.43 33.41 J8,53 J30.25 121.69 945 27 898.4 37.32 J0.38

5386,73 33,43 248,13 1_0,_ 121,68 18 25 40 4786.7 37.34 239.98

NI0-O_I_JE E_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 5618.9 _ 919.7 SG3 379.6 ST Z265.6 SR 593.1 SS 7_8.Z

RRT -._0_0 RRF-.90_8 RI"F .9748 CRT -.98_8 CRS .6950 CST -.9616

S_ 3693,7 R_3 ,0397 R13 -.9752 LSA 2450.7 NSA 231,9 5SA 16.6

S_J 5680,9 S_2 38J,1 THA 171.5J ELI 2339.6 EL2 106.?. ALF 165.54

LAUI_J4 0ATE AUG 17 1970 FLIGHT TIN[ 186.00 ARRIVAL 0ATE FEB 19 1971

Ht[L I(XENTRIC CON|C

RL 151.46 LAL .00

RP 108 .G7 LAP i?.45

RC 133.740 GL -19.39

PLAN[ TO_rNTR] C CON|C

C3 13.760 VHL 3.709

LN_J4 ATMTI_ LN_H TIN[

56.51 9 41 57

|23.49 16 55 45

56.51 9 41 57

123.49 16 55 45

36.51 9 41 57

123.49 16 55 45

DIFFERENTIAL C.ORRI[C T IONS

TDE-I.IO6fl TR4 1,9_74 TC3-4,8g02 _AU .gO|7
ROE .3365 RRA -._91 RC3 .33_7 FAU .04439

FOE -.5078 FRA |._ FC3-2.79_O BSP 18327

802 1.1566 _RA 1.9521 8(:3 4,g017 FSP -1241

01 STANCE 526.8B7

LQ. 323.68 VL 26.527 GAL 3.32 AZL 92.67 HCA 246.65 SNA 126.53 ECC .20495 INC _.6656 Vl 29.418

LOP 210,31 VP 37,514 GAP 8.36 AZP 88,94 TAL 166,92 TAP 53.57 RCA 100.60 APO 151._.47 VZ 35.067

GP 21.56 ZAL 59.85 ZAP 150.40 IrTS 40.73 7AIr 124.90 ETE 165.52 7AC 17.0.96 ETC 256.85 CLP-159.;-_I

0LA -42.76 RAL 264,67 RA0 6567.5 t/1[L |1.615 PTH 2.04 VHP 6.007 OPA 3.92 RAP 235.66 ECC 1._265

L-! TINIE |NJ LAT IN| LCN_ |NJ RT AS(: IN| A?NTH ZNJ TIN_ PO (:ST TIM IN| 2 LAT IN| 2 LONG

1477.92 31,80 15.53 132.55 120.24 10 6 34 877.9 35.55 7.45

5423.68 31.81 250.31 132.56 120.23 IB 26 9 4823.7 35.56 242,Z2

1477.9_ 31,80 15,53 132,55 1_0.24 10 6 34 877,9 35.55 7.45

3423.68 31,81 2_0,3! 132,56 120,23 18 26 9 4823.7 35.56 242.22

J477,92 31.80 15,53 132,55 120,24 10 6 34 877.9 35.55 7.45

5423,68 31,81 250,31 132,56 120,23 18 26 9 4823,7 35.56 242.22
NI0-COJR_I[ E_ECUTION ACCURACY ORBIT OETERNINATIQ¢ ACCURACY

SGT 5703.0 SG_ 869.1 SG3 361.9 ST 2100.7 SR 555.Z SS 687.9

RRT -.8937 RRF -.8889 R1T .9742 CRT -.9659 CRS .8375 CST -.9499

S_ 5768,8 _ ,0319 R13 -,9745 LSA 2264.5 MSA 256.5 SSA 16.6

S_1 5755,9 S6Z 386,4 THA 172,21 ELI 2168.3 EL2 139.3 ALF 165.62

I_UNO4 0ATE AUG J7 1970 FLIGHT TINE 188.00 ARRIVAL OATE FEB 21 1971

P_L IOCENTRI C _IC

RL 151 .46 LAL .O0

RP 108.11 LAP 2.31

RC 135.957 GL -17.42

PLANE TOC_NTRIC COqIC

C3 14.402 VY4. 3.795

LNC._ A2'NI"H LN_H TINE
59.23 10 3 39

120.75 16 54 8

59.25 10 3 39

IL=_.75 |6 34 B

39.25 10 3 39

1L:'0.73 16 54 8

DISTANCE 53Z.73Z

LOt. 323.68 Yr. L_,496 GAL _.M AZt. _.46 NC4 249.86 SNA 126.34 ECC .20834 IN(: 2.4622

213,53 VP 37,4_0 GAP 8,75 AZP 89,15 TAL 165,75 TAP 55.61 RCA 99,99 APO 152.68

6P 20.39 7AL 57.67 ZAP 152.13 ETS 41._1 ZkE 124.70 ETE 166.49 7AC 120.11 ETC 257.29

OLA -40.84 RAL 167.19 RI_ 6367.6 VEL 1|.6_3 PTH 2.05 VHP 6.185 OPA 2.29 RAP 236.96 ECC 1._370

L-; TZN_ IN| I.),7 |NJ _ |NJ RT A_ IN| A2'NTH IN| TINE PO CST T|M IN| 2 LAT IN| 2 LONG

1433.94 _0.17 12.54 134.91 118.94 10 27 55 835.9 33.78 4.53
5465.73 30.18 252.89 134.91 118.93 18 25 13 4865.7 33.78 244.68

1455,94 30,17 12,54 134,91 118,94 10 27 55 855,9 33,78 4.53

3465.73 _0.18 252.89 134.91 118.93 18 25 13 4863.7 33.78 244.88
14_5.94 _0.17 J2,54 134,91 118.94 10 27 55 853.9 3_.78 4,33

3465.73 _0.18 252.89 |34.91 118.93 18 25 13 4863,7 33.78 244.88

ORBIT OETERNINATZ.CIq ACCURACY
ST 1968.4 SR 529,4 5S 637.3

CRT -.9412 CR5 .7740 CST -.9419

LSA 2117.5 MSA 277.7 SSA 16.5

ELl 2031.0 EL2 173.3 ALF 165.69

OIFFER_NTZAL CCRRIECTION$

TOll -.9938 TRA 2.11_2 TC3-4JO_O BALI .9171
RDE .3281RRA -.3114 RC3 .2997 FAU ,04L_24

FOE -.39_O FRA 1.7210 FC3-2.53/_9 BSP Jg065

_OE 1.O466 _RA 2.1430 BC3 4.8154 F_P -1L_9

NI0-GXIR_ EXE_/TION ACCURACY

_T 57_4.5 S_ B_S.7 SG3 344.1

RRT -.8789 RRF -.8713 R1T .9747

Sr_ 5843.2 RL_J .0224 RI3 o.9749

S61 5e_O.l S_2 391.3 _A 172.81

Vl 29.418

V2 53.054
CLP-160.58
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUI_H 0ATE AUG |7 J970 FLZGHT T|14[ 190.00

HCLZOCIrNTRIC CCNIC

RL 151.46 kAL .00

RIP 108.15 LAP 2.17

RC 13_.l_ GL -15.55

PLANE T(X[NTRI( CX)II C

C3 15.183 _ ).897

A_T_ LNC.H TINE

62.00 10 25 46

118.00 16 50 59

62.00 10 Z5 46

118.o0 16 50 59

GZ.OD 10 25 46

liB.00 16 50 59

DIFFEFd[NTIAL C.O_C TJCN5

TO( o.B467 TRA Z.3581 TC3-4.5868 8AU .9324

.3175 NRA -.3ZOG RC3 ,2507 F/4J .03847

IrD£ -,2645 FRA 1.7799 IrC3-2.1933 88P 18939
BO1[ .gO43 MA 2.579e BC3 4.3936 FSP -1|45

ARRIVAL 04TE FEB 25 1971

0|STANCE 538.549

L_ 323.68 VL 26.465 GAL 4.07 A;'L 92.27 HCA 253,06 S_4A 126.14 ECC .ZJ239

L_P 216.73 VP 37.446 GAP 9.15 AZP 89.34 TAL 164.56 TAP 57.63 RCA 99.35

GP 19,33 ZAL 55,54 ZAP 153,7G ET$ 41.99 |All 124.49 ETE 167,34 ZAC 119.35

LAUNCH OAT( AUG 17 1970

INC 2.2672 VI 29.418

APO 152.93 v2 35.041

ETC 257.72 CLP-161.90

I.ELICCENTRIC C.OqlC

RL 131.46 LAL .00

IO8.19 tap 2.02

Re 140.364 GL -13.78

PLAN[T(XENTRIC C(_NIC

C3 16,112 VI.K. 4,014
LNO_ ATNTH LNC_ TINE

64.78 10 48 33

115.22 16 46 6

64.78 10 48 33

115,22 16 46 6

G4.78 10 48 33

115.22 16 46 6

0L4 -38.99 RAL _9.57 RAO 65G7.6 V[L 11.686 PTH 2.06 VHP 6.375 OPA .77 RAP 238.36 £CC 1.2499

L-I TIN[ |NJ LAT |NJ _ |NJ RT ASC INJ AZNTH INJ TII4E PO CST TIN INJ 2 LAT INJ 2 LONG

1432,03 28.55 9.51 137.33 117.77 10 49 38 832.0 32.02 1.58

5513,19 28.56 255,90 137_33 117.75 18 22 53 4913.2 32.03 247.97

1432.03 28.55 9.51 137.33 117.77 J0 49 38 832.0 32.02 1.58

5513.19 28.56 255.gO 137.33 117.75 18 _ 53 4913.2 52.03 247.97

1432.03 28.55 9,51 137.33 117.77 I0 49 38 832;0 32.02 1.58

5513.19 _.56 255.gO 137.33 117.73 18 LP'Z 53 4913.2 32.03 247.97

MID-COURSE [XECUT|(3N ACCURACY ORIBIT 0ETERNINATION ACCURACY

SGT 5850.5 S_ 7_9._S_3 328.0 ST 1831.0 SR 501.1 SS 596.8

RRT -.81_3 RRF -.8529 RW .9732 CRT -.8996 CRS .6734 CST -.9281

SGB 3gO3.6 1_3 .0193 R13 -.9734 LSA 1965.4 NSA 311.1 SSA 16.4

S_1 5890.E _,_ 397.2 Tl._ 173.33 ELI 1986.4 [L_ 212.4 ALF 165.99

FL|t_.IT TIME l_oO0 ARRIVAL 0ATE FEB 25 1971

OISTN_Q[ 344.330

LOL 323.68 VL 26.433 GAL 4.47 AZL 9Z.0_ H_ 256.26 SNA

lOP 219.94 VP 37.411 GAP 9.56 AZP 89.5| TAL 163,36 TAP

GP 18.38 ZAL 53.46 ZAP 155._ £T$ 42.81 |All 124.28 (T[

125.94 ECC .21653 |NC 2.0788 Vl 29.418

59,63 RCA 98.67 APO 153.21 V2 35.028

168.09 ZAC 118.69 ETC 258.16 CLP-J63.18

OLA -37.Z| RAL 271.B1 R40 6_7.6 _k 11.726 PTH 2.07 _P 6.577 0PA -.64
L-| TIME |NJ |.AT |NJ _ |NJ RT ASC INJ A214TH INJ TIN[ PC) CST TIN

1405.37 26,94 6.3_ 139.79 116.71 11 II 59 805.4
5566.70 26.93 259.37 139._3 J16.69 18 IB 53 4966.7

1405.37 L_.94 6.38 139,79 116.71 1J 11 59 805.4
5566.70 _.95 259.37 139.80 116.69 18 IB 53 4966.7

1403.37 26.94 6,5_ |3_.79 116.71 11 11 59 805.4
5566.70 26.95 239.37 139.80 116.69 18 18 53 4966.7

OIFFE_NTIAL C.CRI_CT|ON.q

TO([ -.7091 TRA R.5_3 TC3-4.3675 8MJ .9419

RO_ .3125 RRA -.3_8 RC3 .2136 F_J .03532

FOE -.1580 FRA 1.8243 FC3-J .8977 8SP 1g048

80E .7755 E_A 2.6170 BC3 4,3727 FSP -J_4

RAP 239.86 ECC 1.2652
INJ 2 LAT INJ 2 LONG

30.29 358.52

30.30 251.51

30.29 358.52

30.30 251.51

30.29 358.52

30.30 251.51

ORBIT 0[TERNINATIC_¢ ACCURACY

ST 17_8.0 _R 479.8 SS 572.5

CRT -.8432 CR$ .5672 CST -.9205

LSA 1851.4 MSA 341.0 SSA 16.5

ELI 1775.8 EL2 251.1ALF 166.55

NI0-G:X/RS_ E_CUTICN _CCORACY

SGT 5913.8 SGR 7_8.5 SG3 312.3

RRT -.1_1_ RRF -.8345 RTF" .9724

5962,2 _3 .0133 213 -.9726

SGI 5948.6 SG2 402.3 THA J73.78

LAUNCH DATE AUG IT 1970

H_LIO(ENTRIC CONIC

RL 151.46 LAL .00

RP |08.23 LAP 1.86

RC 142.552 GL -IZ.lI

PLANET(_ENTRIC CCN|C

C3 17,202 VHL 4.148

LNCJ4 A2_4TH LN_H T1tq[

67.6_ 11 12 18

112.58 16 59 15

67,62 11 12 18

112.38 16 39 15

67,62 II 12 18

112.58 16 39 15

FLIGHT TIN[ 194.00 ARRIVAL 0ATE FEB 27 1971

0ISTANCE 550.072

L_. 325.68 VL 26.402 GAL 4.90 AZL 91 .gO H_A 259.46 SMA 125.74 £CC .22097 INC 1.8957 VJ 29.418

LOP 223.14 VP 37.376 GAP 9,98 ATP 89,65 TAL I62.15 TkP 61.62 RCA 97,95 APO J53.52 V2 35.0J4

GP 17.52 7AL 51.46 ZAP 156,71ETS 43.77 ZAE 124.07 ETE 168.75 ZAC 118.10 ETC 258.60 CLP-164.4J

0LA -35.51 RAL 273.93 RA0 6567.7 VI[L 1|,772 PTH 2.08 VHP 6.792 0PA -1.97 RAP 241.44 ECC 1.283J
L-I TIME INJ LAT INJ _ INJ RT AS_ |NJ A214TH INJ TIN[ PO ¢5T TIN INJ 2 LAT INJ 2 LONG

1375.00 25.35 3.07 142.31 115.74 lI 35 13 775.0 28.59 555.28

5627.09 25.36 263.35 142,32 115.73 18 13 2 5027.1 28.61 255.56
1375,00 25,35 3.07 142.31 115.74 11 35 13 775.0 28.59 555.28

5627.09 25.36 _63,35 J42.32 115.73 18 13 2 5027.1 28.61 255.56
1575.00 25.35 3.07 142.31 115.74 11 35 13 775.0 28.59 355.28

5627.09 _5.36 263.35 142.3Z 115.73 18 13 2 5027.1 28.61 255.56

0IFFEI_ENTIAL _CTICNS MIO-_SE ELOCUTION ACCURACY ACCURACY

TOE -.5765 TRA 2,B412 TC3-4,1353 8AU .9519 SGT 3970.7 S6R 731.3 SG3 297.1 462.8 SS 559.4

ROE .3112 RRA -.3369 RC3 .1834 FAU .03246 RRT -.8293 RRF -.8163 RTF .9719 ,4603 CST -.9193
FOE -.0680 FRA 1.8617 FC3-1.6335 8SP 19'239 _ E015,3 R_3 ,0117 R13 -.9720 367.2 SSA 16.0

• 3E .6551 _RA 2.8611 8C3 4.1394 FSP -1034 $61 6001.3 _ 406.6 THA 174.17 287.6 ALF 167.45

LAUNCH 0ATE AU_ 17 I970 FLI_4T TXNE 196.00 ARR|VAL 0ATE MAR 1 1971

P_.LIOCENTRIC COi|C 0ISTAN¢£ 335.7'rz

151.46 L_L .00 LQ. 323.68 VL 2q_.370 GAL 5.36 AZ_. 91.71 _ 162.66 SNA 125.54 ECC .22574 IN( 1.7164 Vl 29.418

RP 108.27 L_P J.70 L_P 226.34 VP 37.341 GAP |0o4| A2P _._8 TAL 1_3.93 TAP 63.59 RCk 97.20 APO 153.88 V2 55.001

R_ 144.730 GL -10.54 GP 16,74 7AL 49.52 ZAP 15_.06 [TS 44*88 ZAE 123.86 [TE 169.33 ZAC 117.59 ETC 259,05 CLP-165,61

PLAN[TOC[NTR|C COqIC
C3 18,467 W4L 4,Z97 OLA -33.88 RA4. 273._3 RAO 6_?,? _[L ||,B_ PTH 2.09 _4P 7.020 0PA -3.21 RAP _43.09

LNCH A_eMTN LNO.t TIM[ k-I TIM[ IN,J LAT INJ L.CN_ INJ RT AS_ INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT
70.56 11 37_ 13_.44 23.80 359.47 144.87 114.87 11 _9 48 26.94

109.44 16 3(3 | _5._ 23,81 267,94 144,88 114.85 18 4 _7 26.96

7b 36 II 37Z_ 13_.44 Z3.80 359.47 144.87 lid.B? 11 59 48 26.94

109.44 16 30 1 5695.68 Z3.BI L_?.94 144,88 114.83 18 4 57 26.96

110.00 13 59 9 5789.95 Z0,83 27_.f_J |43.L:'9 1|7.73 17 33 39 24.38

110.(30 17 7 31 5581.21 215.84 2_O.47 146._ IIZ,0| 18 40 32 29.58

OIFFERI[NTIAL CORI_I[CTIONS NIO--O_JRS_ £X[OJT|Qq ACCURACY

T01[ -.4470 TRA 3._J_._ TC3-3.8965 B_IU .9628 SGT t!O21.Z _GR 707.4 SG3 282.5

ROE .3128 RRA -.3454 RC3 .15gO FAU .0LPg_8 RRT -.8|50 RRF -.7984 RTF" .9716

FOIl .0079 FRA 1,_9_JO FC3-I.dO09 8SP 19323 _ f_362.6 R_ .0083 R13 -,9717

_0E .5456 _RA 3.1127 BC3 3.8998 FSP -_ SG| 6048.7 SGZ 410.0 THA 174.52

ORBIT 0ETERMINATION

ST 1654.4 SR

(RT -.7717 CRS

LSA 1769.0 MSA

ELI 1693.7 EL2

ECC 1.3039

INJ 2 LONG
739.4 351.74

5095.7 260.21

739.4 351.74
5095.7 260.21

5189.9 266.34

4981.2 252.55
CN6IT DETERMINATION ACCURACY

ST 1608.4 SR 449.1 SS 553.7

CRT -.6882 CRS ,3599 CST -.9241
LSA 1715.9 NSA 388.1SSA 15.7

ELI 1639.0 EL2 319.7 ALF 168.69

1080



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE AUG 17 1970 FLIGHT TIN[ 198,00 ARRIVAL 0ATE MAR 3 1971

HELI(XENTRIC CONIC

RL 151.46 LAL .00

RP 108.31 LAP 1.54

RC J46.898 GL °9.08

PLAME TOCFNTRI C CONIC

C_ 19.927 VHL 4.464

LNO4 ATMTH LI_PI TZM[

73.69 12 4 53

106.31 16 17 40

73.69 12 4 53

106.31 16 17 40

110.00 15 16 11

II0.00 18 5 _Z

DIFFERENTIAl. CORlq[C YICNS

TOil -. 3096 TRA 3 • _
ROE .3152 mR'A -.3558

FOE .O807 FRA 1.9281

80[ ,4412 8RA 3,_50

01STAN(E 561.427

LOL 323.68 VL 26.338 G4L 5.84 ATL 91.54 14CA 265.85 SM4 125.34 ECC .23088 INC. !.5399 Vl 29.418

LOP 229.54 VP 37._106 GAP 10.86 42P 89.89 TAL 159,71 TAP 65.56 RCA 96.40 APO 154.28 V2 34.988

GP 16.03 7AL 47.67 ZAP 159.33 ETS 46.18 ZAE 123.66 ETE 169.84 ZAC 117.13 rTC 259.51 CLP-166.78

TC3-3.6301 BAll .9677

RC3 .1358 FAU .027|3

FC3-1.1787 BSP 19598

BC3 3.6326 FSP -939

DLA -32.34 RAL 277.82 RAD 6567.8 VEL 11.887 PTH 2.1"J VHP 7.262 DPA -4.36 RAP 244.81 ECC 1.3279

L-I TIME |NJ LAT ;NJ LOM6 INJ RT AS(: INJ AZMTH /NJ T|NE PO CST T|N INJ 2 L4T INJ 2 LONG

1296.O4 22.28 355.37 147.47 114,O6 12 26 29 696.0 25.34 347.71

5775,O1 22.29 273.30 147.47 114.05 17 53 55 5175.0 25.35 265.63

1296.04 22.28 355.37 147.47 114,06 12 26 29 696.0 25.34 347.71

5775,O1 22.29 273.30 147.47 114.05 17 53 55 5175.13 25.35 265.63

677.17 14.95 305.97 143.43 121.10 15 27 28 77.2 18.97 299.15

5441,89 3(3.03 ?.50.89 1_0.71 107,15 19 36 14 4841.9 32.08 242.27

NIO-C(XJR,e_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6067,1 _ _.0 _,3 269.1 ST 1587.4 SR 435.9 SS 555.5

RRT -.7971 RRF -.7813 RTF .9711 CRT -.5916 CRS ,2609 CST °.9322

SC_ 6105.8 t_3 .0060 R13-.9712 LSA 1689.6 MS4 404,5 554 15.4

S_1 f:09|.8 S_ 411.6 TH4 174.83 ELI 1609.2 F'L2 346.7 4LF 170.32

I.AUNO4 DAT[ AUG 17 197'0 FLIGHT TINE 200._ 4RRIVAL D4TE MAR 5 1971

HELIOCENTRIC CCNIC

eL 151.46 I_L .00

RP 108.35 LAP 1,36

RC 149.057 GI. -7.70

PI,.4ME TOCENTR| C CCNIC

C3 21.604 _ 4.648

LNC,H A;"NTH LNC.H TINE

77.|7 17. 36 0

107..83 16 0 45

77.17 12 36 0
107..83 16 0 45

J 10.00 14 54

110.00 18 41 3

0 IFFI[RI[NTIAL _C T|CW$,

TOE -,17_?. TRA 3,6487. TC3-3,_7 _ .9730

ROE .319e I_q'A -.3665 RC3 .1169 FAU .07.464

FOE .1419 FRA 1,9589 FC3 -.9e74 BSP I9767

BOE .3637 BRA 3.6665 B(3 3.3687 F_P -B_NS

Ol STN¢CE 367.031

LCL 3?.3.68 Vl. 26.306 GAL 6.34 A71. 91.36 HCA ?.69.05 SNA

L.CP ?.32.73 VP 37,?.77. GAP 11,33 AZP 89._ TAL 158,48 T4P

GP 15.39 ZAL 45.89 ZAP IE0.53 ETS 47,68 ZAi[ !?.3.46 EYE

17.5.14 ECC .?.3642 INC 1.3649 VI 29.418

67.53 RC4 95.55 4PO 154.72 v2 34.975

170,30 Z4C 116.73 ETC ?.59.97 CLP-167.93

OLA -_0.87 RAL 279.60 RAO 6567.9 VEL 11.958 PTH ?..13 VHP 7.5213 OP4 -5.44 RAP 246.60 ECC 1.3555
L-I TIME INJ LAT XNJ l.OdG INJ RT 4SC INJ A2'MTH INJ TIME PO (:ST TIM INJ ?. L4T INJ 2 LC_IC,

17.40._ ZO,SJ 350.44 150.J0 113.33 I?. 56 40 640.1 23.78 342.1_3

5869,68 Z0.87. 279.78 150.11 113.37. 17 38 35 5269.7 23.80 272.16

17.40.0g 20.81 350.44 150.10 113.33 17. 56 40 °640.1 23.78 342.83

5869.68 20.8?. 279.78 150.11 113,37. 17 38 35 5?.69.7 23.80 272.16

788.20 10.96 317.._ 144.M 17.?..58 15 8 0 188.?. 15.18 3{35.53

5369.36 31.37 ?.45.68 J54,10 104.34 20 10 33 4769.6 33.02 236.84

MID-COURSE: EXECUTION ACCURACY ORBIT 0ETERNIN4TION 4CCURACV

SGT 6106.5 _ 666._J SG3 ?.56,1 ST 1589.0 SR 424.7 S5 560.3

RRT -.78|7 RRF -.7649 RTIF .9709 CRT -.4929 CRS .1758 (:ST -.9427

SC41 6147.,8 R_3 .0040 RJ3 -.9709 LS4 1687.5 MSA 413.6 554 15.1

_! 6118.8 8G2 414.?. THA 175.10 ELI 1603.5 EL2 366.2 ALF 172.08

LAUNCH 04TE AUG 17 1970 FLIGHT TINE 202.00 ARRIVAL OATE MAR 7 1971

HIEL IOCFNTRIC CONIC

RL I'll .46 LAL .00

RP 108.39 LAP 1.19

RC 151,205 GL °6.42

PLAMETOCENTRIC CONIC

C3 23.524 VHL 4.850

LN(J4 47MTH LN_H TIME
81,47 13 14 58

98.53 15 35 12
I00.00 15 4 71

100.00 16 28 29

liO.OO 14 40. 18
lI0.00 19 9 2

OIFFERENTI4L COR_.CTIONS

TOE -.0363 TRA 3.9437 TC3-3,1031 8M.J .97_1
ROE .3258 RRA -.3777 RC3 .IOOG F4U .OLPZZ8

FOE .1959 FR4 1.9883 F(3 -.82OO BSP 198_i

BOg .3178 824 3.9618 8C3 3.1047 FSP -856

O| STANCE 572.580

LOL 323.68 VL 2151274 GAL 6.88 ATL 91.19 PICA 272.24 SMA 124.94 ECC .24240 INC 1.1903 Vl 29.418

LOP 235.92 VP 37-.237 GAP 11.87. ATP gO.05 TAL 157.25 TAP 69.48 RCA 94.65 APO 155.23 V2 34.962

GP I4.81 ZAL 44.19 TAP 161.65 ETS 49.39 2'AF 123.26 ETE 170.71 2AC 116.37 ETC 260.45 CLPo169.05

OLA -29.47 RAL 281.?.8 RAO 6568,0 VEL 12.038 PTH ?.,15 VHP 7.793 OPA -6.45 RAP 248.44 ECC 1,3871

L-I TIM[ INJ LAT INJ L_NG INJ RT AS_ INJ A2_4TH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

1158.00 19.38 343._ 157..76 117.,65 13 34 16 558.0 22.28 336.12

705._37 19.39 310.43 157..77 112.64 15 46 57 105.1 22.29 302.86

BO3,81 15.86 316.08 151.11 115.67 15 17 45 203.8 19.19 308.87

582_.54 22.99 ?.77.18 154.?.6 109.65 18 5 31 522?..5 25.46 269.25

879.67. 7.fl7 317.00 146.31 123.43 14 54 57 279.6 11.91 310.60

5319.49 37.,15 241,g_ 157,?.I 102.?.8 20 37 41 4719.5 33.51 233.02

MID-COURSI[ ¢'_ECUTZCN ACCURACY ORBIT DETERMINATION ACCURACY

S_T 6140.0 _ 648.3 SG3 ?.43.8 ST 1608.5 SR 414,4 SS 567.0

RRT -,7669 RRF -.7494 RTI r ,9708 CRT -.3954 CRS .1015 CST -.9535

SG_ 6174.1 1_3 ,13[Y_4 RI3 -.9708 LSA 1704.9 MS4 416.6 SSA 14.8

•%1 61_0,I S&?. 414.7 THA 175,55 ELI 1617.3 £L2 378.6 ALF 173.84

LAUNCH DATE AUG 17 1970 FLIGHT TINE _04.00 ARRIVAL DATE MAR 9 ]97!

HELIOC£NTR-fC CCNIC 0ISTANQ[ _78.0_

eL 151.45 I._L .00 LQ. 37.3.28 VL _.Z4Z GAL 7.46 AH. 91.07. _ ?.75.4?. SMA 124.74 ECC .24886 IN(:

RP IO8.43 LAP 1,,01 lOP _39.|1 vP 37._02 GAP 17..33 A2'P g0.10 TAL 156.07. TAP 71.44 RCA 93.70 4PO

RC 153.343 GL -5.ZZ GP 14.?.8 ZAL 47.._8 ZAP 161.71 [YS 51.36 Z/M[ 17.3.05 ETI[ 171.07 7AC 116.05 ETC

PLANE TOC£NTRZ C C(_N| C
C3 23,719 VHL 5,07| OLA -?._,15 RAL _?.,_i6 RA0 65fM_,0 MEL 11,I_ PTH ?.,17 VHP 8.084 OPA °7.38 RAP 250.32 ECC 1.4233

LNCH A2'NTH LNC,H T;ME L-I TIME INJ 1.iIT ZNJ LOqG INJ RT AS_ INJ.A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
90.OO 14 4 37 1040,37 15,_0 333.44 154.48 113.81 14 ?.I 57 440,4 18.88 326.12

90_00 14 58 II B_6.57 20.?.5 3L_Z,63 156.37 110.?.3 15 17. 37 266.6 22.82 314.91

IOO.(30 J4 27 |7 9_7,04 10.83 315._ 157..(_ 118.03 14 43 24 367,O 14.50 318.71

1130,00 17 18 I?. 5703.17 25,49 269.19 158.?.4 106,16 18 53 15 5103.?. 27.46 260.95

110.OO 14 29 12 gGO.49 4.51 321.?.7 148.1/I 17.3.97. 14 45 _ _0.5 8.94 314.97
lID.IX) 19 3E 36 57.82,49 37.,6_ ?.39._Z J_O._ 100,77. 21 0 39 4687..5 33.79 230.16

DIFFERENTIAL CORR[CT|CNS MI0-_ I[_CUT/CN ACCURACY ORBIT OETERt4INATION ACCURACY"

TOE .1016 TRA 4.1533 TC3-Z.84_ BAU .9787. SGT 6167.3 Star 6_1,0 SG3 ?.32.?. ST 1641.3 SR 404.8 SS 574.8

.33_ RR4 -,_94 RC3 .0865 IsAU .0_5 RRT -.75_ _ -,7349 RTI s .9708 CRT -.30_ CRS .0380 CST -.9632
FOE .2435 FRA ?..O1_ FC3 -,6750 BSP L:_II4 _ 6|99.5 N_J .0011 R13 -.9708 LS_ 1736,7 MS4 414.5 SSA 14.4

BOg .3480 _A 4.?.711 BC3 E.8449 FSP -818 SG| 6183.6 _Z 414,1 THA 175.58 ELI 1646.?. EL2 384.5 4LF 175.47

1.O152 VJ 29.418

155.79 V2 34.949

260.93 CLP-170.15



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197Q_

LAUNCH DATE AUG 17 1970 F"L-_,4T TXI_ 206,00 ARRIVAL OAT[ MAR 11 1971

HELI(XENTRIC CONIC

RL 131,46 LAL .00 LQ. 323.68 VL

RP 108.47 LAP .83 LOP 242.29 VP

RC 135.470 GL -4.10 GP 13_79 ZAL

PLANETOCENTRIC CONIC

C3 28,229 VHL 5.313

LNCH AZMTH LNCH TiME

90,00 13 18 37

90.00 15 55 45

100.(30 14 6 54

100.00 17 50 30

I10.OO IA 2046

110.OO 19 53 G

DIFFERENTIAL CORR[CTfOI_

TOE .2417 TRA 4.5790 TC3-Z,5893 8AU .9776

ROE .3409 RRA -.4016 RC3 .0742 FAU .01793

FOE .2858 FRA 2.0454 FC3 -.5499 B_P 20301

• 4178 BRA 4.5966 _3 2.5903 FSP -783

DISTAI_E 583.482

26.210 GAL 8.07 AZL 90.84 HCA 278.61 S_AA

37.168 GAP 12.87 AZP 90.13 TAL 154.8¢ TAP

41.05 ZAP 163.70 (TS 53.62 7AE 122.85 ETE

I24.55 ECC .23585 INC .8362 Vl 29.418

73.41RCA 92.68 APO 156.41 vz 34.937

171.39 7AC 115.75 ETC 261.43 CLP-171.Z3

0LA -26.91 RAL 284.35 RA0 6568.1 VEL IZ.231 PTH

L-I TINE INJ LAT

1232.95 I0.20

720.24 23.39

1078.09 7.21

5636.37 26.64

1034.54 1.69

5254.69 32.99

Z.ZO vHP 8.395 OPA -8.25 RAP 232.23 ECC 1.4646

INJ I.CNG INJ RT A_ INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

344.81 155.20 116.56 13 39 _O 633.0 13.68 337.87

313.06 160.62 106.43 16 7 45 1L_0.2 25.42 304.98

331.84 133.61 119.09 14 24 52 478.1 11,04 325.14

264.72 161 ._ 104.08 19 24 28 5038.4 28.32 256.32

325.14 150.21 124.15 14 36 J 434.5 6.16 318.91

237.11 163.12 99.52 21 20 41 4654.7 33.95 228.01

NIO-COJRSE [XECUTIOI ACCURACY ORBIT OETERNIN_TION ACCURACY

SGT 6188.7 SGR 614.1 SG3 221.2 ST 1683.5 SR 395.4 SS 582.9

RRT -.7394 RRF -.7212 RIT: .9710 CRT -.2L_O CRS -.O161 CST -.9713

6119.! RZ3 .0001 R13 -.9710 LSA 1778.6 MSA 408.7 SSA 14.1

SGI 6205.4 SC_ 412.4 THA 175.78 ELJ 1685.9 EL2 385.2 ALF 176.88

LAUNCH DATE AUG 17 19/O FLIGHT TINE 208.00 ARRIVAL DATE MAR 13 1971

HELIOCENTRIC CONIC

RL 151.46 LAL .00

RP 108.51 LAP .64

RC 157.587 GL -3.06

PLAN[TOCENTR|C CONIC

C3 31.099 VHL 5.577
LNO_ A2'NTH UNK:H TIN[

gO.OO 12 56 54

90.00 16 29 0

IO0.O0 13 52_8

1OO.00 18 16 7

110.00 14 13 48

110.OO 20 11 17

DISTANCE 588.818

LCL 323.68 VL _6.J78 GAL B.?2 AZL 90.66 HCJ, 281.79 SMA

LOP 243.48 VP 37.1_4 GAP 13.44 AZP g0.13 TAL 153.59 TAP

GP 13.35 ZAL 39.60 ZAP J64.63 ETS 56.19 Z_E 122:65 ETE

124.35 ECC .26343 INC .6584 VJ 29.418
75,36 RCA 91.59 APO 157.11 V2 34.925

17J.69 ZAC 115.49 ETC 261.93 CLP-172.31

OLA -25.73 RAL 285.76 RAO 6568.2 VEL 12.348 PTH 2.23 VHP 8.728 OPA -9.05 RAP 254.21 ECC 1.5118
L-I TINE INJ L/IT INJ LONG INJ RT ASC INJ ATNTH INJ TIN[ PC) CST TIM INJ 2 LAT INJ 2 LONG

1350.09 6.56 331.49 156.85 117.61 13 19 24 750.1 10.21 344.71

651.59 24,63 308.41 J64.02 104.42 16 39 52 31.6 26.38 3OO.18

11/0.66 4.12 336.96 155.52 119.63 14 11 59 570.7 8.03 330.38

5594.30 27.34 261.63 J64.74 102.59 19 49 22 4994,3 28.80 253.13

1103.73 -.95 328.75 152.36 124.17 14 32 12 503.7 3.54 322.54
5233.99 33.21 235.54 166.02 98.61 21 38 31 4634.0 34.04 226.40

ORBIT 0[TERNINATION ACCURACY

ST 1731.2 SR 386.2 SS 590.9

CRT -.1451CR5 -.0621CST -.9782

LSA 1826.2 MSA 400.1 5SA 13.7

ELI 1732.1 EL2 381.9 ALF 178.05

DIFFERENTIAL CORRECTIONS

T0_ .3636 TRA 4.YZ|4 TC3-2.3436 BAU .9747

ROE .3496 RRA -.4140 RC,3 .0634 FAU .01593

FOE .3233 FRA 2,0740 FC,3 -.4434 8SP 20498

80E .5192 _A 4.9388 8C,3 2.3445 FSP -751

NI0-COURS_ EXECUTION ACC,URAC,Y

SGT 6204.1 SGR 597.5 563 210.7

RRT -.7266 RRF -./084 RTF ,9714

6232.8 R23 -.0006 R13 -.9714

561 6219.4 S(,2 409.5 THA 175.98

LAUNCH DATE AUG 17 1970 FLIGHT TINE 210.00 ARRIVAL 0ATE NAR 15 1971

t'_LIOCENTRIC, C,ONIC

RL 151 .46 LAL .(X) LOL 323.68 VL

RP 108.94 LAP .46 LOP 248.66 VP

RC 159.692 GL -2.09 GP 12.94 ?AL

PLAN[TCCENTRIC, CONIC

C3 34.383 Vl.fl.. 5.864

LNCH AZPMTH LNC,H TINE

90.00 12 41 35

90.00 16 54 52

100.00 13 41 23

100.00 18 37 45

110.00 14 8 2

110.00 20 27 35

DIFFERENTIAL C,ORREC,TIONS

TIM[ ._292 TRA 5.2827 TC,3-Z.1074 BAU ._

•3591RRA -.A_5 RC3 .0536 FAU .01_O2

FOE .3572 FRA 2.1036 F_ -.3529 BSo 20/05
801[ .6395 8R_ 5.2999 BC,3 2.1081FSP -721

DISTANCE 594.063

26.146 GAL 9.42 AZL 90.47 PiCA 284.97 SMA 124.16 EC,C .27167 INC .4746 Vl 29.418

37.101 GAP 14,05 AZP 90.1_ TAL 15_.39 TAP 77.36 RCA 90.43 APO 157.89 VZ 34.913

36.24 ZAP 165.49 ETS 59.11ZAE 122.44 ETE 171.95 ZAC 115.24 ETC, 26_.44 C,LP-173.38

OLA -24.62 RAL 287.08 RAO 6568.4 VEL 12.480 PTH

L-I TIN[ INJ LAT

1445.92 3.51

606.34 25.37

1252.86 1.34

5562.68 27.79

1169.24 -3.46

5219.06 33.36

2.26 VHP 9.085 DPA -9.79 RAP 256.21 ECC, 1.5659

INJ LONG INJ RT AS( INJ A2_ATH INJ TIME[ PC) C,ST TIN INJ 2 LAT INJ 2 LONG

356.88 158.80 118.12 13 5 40 845.9 7.24 350.19

305.30 167.20 103.03 17 4 58 6.3 26.91 296.97

341.50 157.60 119.87 14 2 16 652.9 5.31 334.95

259.39 167.79 101.49 20 10 28 4962.7 29.09 250.83

332.J7 154.61 124.03 14 27 31 569.2 1.03 325.97

234.40 168.90 97.95 21 fl4 34 4619'.1 34.09 225.24

MIO-CCURS_E EXECUTION ACCURACY OROIT OETERNINATION AC,C,URAC,v

SGT 6Z14.1 SGR 580.7 SG3 200,9 ST 1781.7 SR 376.8 SS 598.9

RRT -.7142 _ -.6963 RTF .9719 CRT -.0789 C,RS -.1014 C,ST -.9835

SC_ 6241.1 R_3 -.0011 RI3 -.9719 LSA 1877.0 MSA 389.7 SSA 13.4

._1 6_28.0 SG2 405.5 THA 176.17 ELI 1782.0 EL2 375.6 ALF 179.00

LAUNCH OAT[ AUG 17 19/0 FLIGHT TIME 212.00 _RIVAL DATE MAR 17 1971

H_L IC_ENTRI C, CONIC,

RL 151.46 LAL .DO

RP 108.58 LAP .27

RC 161.784 GL -1.19

PLANE T(XENTRIC CONIC

C,3 36.148 VHt. 6.176

LNO_ _TH LNCH TINE
90.00 12 29 50

90.00 17 16 29

100.00 J3 32 27

JO0.OO _8 56 33

110.00 14 3 !1

1_0.00 20 4Z 19

Ol STANCE 599.204

LO. 323.68 Vi. 26.115 GAL 10.16 AZl. go.z9 HC_ 288.15 Sl4k 123.97 ECC .28064 INC .2852

LOP 151.83 VP 37.068 GAP 14.69 AZP 90.09 TAL 131.21 TAP 79.36 RC,A 89.18 APO 158.76

GP 12.57 7AL 36.96 ZAP 166.17 ETS 62.43 ZI_ 122.22 ETE 172.20 ZAC 115.00 ETC, 262.96

O_A -23.57 RAL ZBS._" RAO 6568.5 V[L 12.630 PTH 2.29 VHP 9.4680PA -10.47 RAP 258.23

L-I TIME INJ LAT INJ _ INJ RT A_ INJ A214TH INJ TIN[ PO CST TIM INJ 2 LAT

1530.30 .79 1.60 160.92 118.31 12 55 20 930.3 4.57

586Z.51 25.84 L_0.99 1/0._7 102.01 18 54 12 5262.5 _7.23

1328.19 -I.21 345.63 159.81 119.87 13 54 35 728.2 2.77

5539.86 _.08 257.76 1113.78 100.68 20 2B 53 4939.9 29.27

1231.82 -5.83 335.46 156.94 123.74 14 23 43 631.8 -I .36

5209.00 33.45 233.63 171.78 97.50 22 9 8 4609.0 34.12

DIFFERENTIAL CORRECTICN_

TOE .679fl TRA 5.f_61 TC3-1,_797 BAU .9589

ROE .3689 RRA -.4390 RC3 .04_O FAU .01215

FOE .3886 FRA 2.1357 FC3 o.2756 8SP L_[_84

8OE .7732 _A 5,6831BC3 1.8803 FSP -'691

NI0-CO,IRSE EXECUTION ACCURACY

_T 6219.0 SGR 563.6 ,%3 191.6

RRT -./023 RM: -.6849 R1T .9726

SC_ 6244.9 R23 -.0014 R13 -.9726

S_1 6231.6 .%2 400.4 THA 176.34

VJ 29.418

V2 34.901
C,LP-|74.44

ECCI.6278

INJ 2 LONG

354.95

272.6O

339.11

249.16

329.23

224.4fl

DIGIT OETERNINATION ACCURAC,Y

ST 1833.6 SR 367.3 SS 607.0

CRT -.0204 CRS -.1354 C,ST -.9876

L,SA 1929.3 NS_ 378.1 SSA 13.0

ELI 1833.6 EL2 367.2 ALF 179.76

10_2



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 17 1970 FLIGHT TIN| 214.00 ARRIVAL DATE

HELIOCENTRIC CONIC DISTANCE _4.223

RL 151.46 LAL .00 LOL 323.68 VL 26.084 GAL 10.96 AZL 90.09 HC.A 291.33 _A 125.78 ECC .29043 INC .0885 Vl 29.418
RP 108.61 LAP .08 L(DP 2§5.01 VP 37.035 GAP 15.59 ATP 90.05 TAL 150.06 TAP 81._8 RCA 87.85 APO 159.73 V2 54.890

RC 163.865 GL -.35 GP 12.23 7AL 35.76 2AP 166.98 IrTS 66.18 |AlE 121.99 ETE 172.42 ZAC 114.78 ETC 263.48 CLP-175.51

PLANIr TOCENTRI C CCNIC

C3 42.476 VHL 6.517 0LA -22.59 RAL 289.47 RAO 6568.6 VI[L 12.800 PTH 2.33 VHP 9.883 OPA -11.09 RAP 260.26 [(_C 1.6991

LNC./4 AZMTH LNCH TIME L-| TIMI[ |NJ LAT |NJ L.CNG |NJ RT AS(: IN| AZMTH |NJ TIME PC) (:ST TIN IN| 2 LAT IN| 2 LONG

90.00 12 20 23 1607.20 -|.6_) 5.88 163.16 118.27 12 47 1! 1007._ 2.10 359.26
90.00 17 35 10 5839.87 26.15 279.41 173.28 101.28 19 12 30 5239.9 27.4A 270.98

100,00 13 25 3 |396.50 -3.59 349.49 162.11 119.70 13 48 _Z 798.5 .39 342.97

JOO.00 19 13 11 5523.82 28.28 256.61 J73.73 100.11 20 45 15 A923.8 29.39 247.98

110o00 13 59 2 |291.95 -8.09 338.65 159.34 123.32 14 20 34 692.0 -3.65 332.37
110.00 20 55 41 5203.13 33,50 Z33.18 174.66 97.24 22 L_ 25 4603.1 34.14 223.99

MAR 19 1971

O|FFERENTZAL CORNIECTIONS NIO_COUR_E EXECUTIQN ACCURACY ORB|T OETERtAINATION ACCURACY

TOE °8352 TRA 6.0735 TC3-|,6625 8AU .9443 `%T _.|9,2 S_ 546,0 SG3 |82,9 ST I885,0 SR 357.A S$ 61§.4
RIME .3792 RRA -,4514 RC3 .03?0 F_J .01032 I_T -.6g06 RRF -.6739 RTIF .9734 CRT .0312 CR$ -.1652 CST -.9907

FOE o4179 FRA 2.1702 FC3 -.2104 BSP 2104| S_B 6243.J R_ -.00J5 R|3 -.9734 LSA 1981.4 MSA 565.6 SSA 12.6

BOg .9173 BRA 6.0902 1_.3 1.6629 FSP -663 `%1 6?.30;6 SC_ 394.2 TI_ 176.52 ELl 1885.1 EL2 357.2 ALF .35

LAUNO4 0ATE AUG 17 1970 FL|_.IT TIN| 2|6.00 ARRIVAL 0ATE NAR 21 1971

I'EL|OCENTRIC CCNIC

RL 151.A6 LAL .O0

RP |08.65 LAP -.11

RC 165.932 GL ,43

PLAME TOCENTRJC C_N;C

C3 47.465 VHL 6.889
LNC.H AZNTH _ T|ME

90.00 12 |2 33

90.OO 17 51 36

I00.00 13 18 48

I00.00 19 28 3

110.130 13 55 2_'

110.00 21 ? 92

OlSTM_£ f_09.101

LQ. 323.68 VL. 26.053 GAL |J.83 A2L 89.88 _ 294.50 _ I-'ZS.60-ECC .30114 INC .1145 Vl 29.418

LCP 2_.|8 VP 37.003 GAP |$.|3 AZIP 69,95 TAL 148,94 TAP 83;44 RCA 86,38 APO 160.81 V2 34.880

GP 11.92 ZAL 34.64 ZAP 167.61 [T8 70.39 ZAA[ 121.74 ET[ 172.63 ZAC 114.57 ETC 264.01 CLP-176.58

DLA -Z|.67 RAL _JO.55 RAO 6568.8 VI[L |2.993 PTH 2.37 VHP J0.332 0PA -11.65 RAP _62.31
L-I TINE XNJ LAT |NJ LGN6 |NJ RT ASC IN| AZNTH IN| T|ME PO CST TIN IN| 2 LAT

1678,69 -3,99 9, sua 165,49 1J8,O6 12 40 32 1078,7 -,21

582A.21 26.35 278._O 176.23 100.76 19 28 40 5224.2 27.57

|464.89 -5.82 353.16 164.49 119.37 13 43 12 864.9 -1.86
55|3.24 26.4| 253.84 176.65 99.73 20 59 56 4913.2 29.46

1349.98 -IO.23 341.76 161.79 IL_Z.79 14 17 57 750.0 -3.86

5200.92 33,52 233.01 177.53 97.14 22 34 33 4600.9 34,14
OIFFERENT|AL CCRRECTIONS N|D-COURSE £XECUTION ACCURACY

TOE .9988 TRA 6.5090 TC3-J .4548 BAil .9234 `%T 6215.7 K_ 527.B ,%3 174.7

ROE .3897 RRA -.4633 RC3 ,0297 FAU .00852 ART -.6790 f_F -.6631 RTF .97A5

FOE ,4463 FRA 2.21_3 IrC3 -,1553 BSP 21142 _ 62_,] _ -.0015 RJ3 -.9745

BOE 1.0721 9RA 6.5254 BC3 1.4551 FSP -634 ,%1 6226.1 ,%2 386.9 THA 176.69

ECC 1.7812
IN| 2 LONG

3.24

269.83

346.61

247.20

335.42

223.82

OK_|T 0ETERN|NATION ACCURACY

ST 1933.7 SR 347.2 ss 624.4

CRT .0771CRS -,19J7 CST -.993J

LSA 2033,0 HSA 352,5 SSA 12,3

ELJ 1935.9 EL2 34_,1 ALF .BZ

LAUNCH OATE AUG 17 19T0 FLIGHT TIN| 218.00 ARRIVAL DATE MAR 23 1971

HELIOCENTRIC CONIC 0ISTANCE 613.81_

RI. 151,46 LAL .130 LOt. 323,68 VL 26,022 GAL 12,76 ATL 89,67 HC.A 297,67 SMA 123,41 ECC .31289 INC ,3305 VJ 29,418

RP 108.68 LAP -.29 LOP 261.36 VP 36.972 GAP 16.94 ATP 89.85 TAL 147.86 TAP 85.53 RCA 84.80 APO J62.03 v2 34.869

RC 167,985 GL 1.15 GP 11.63 7AL 33.6! ZAP 168.14 ETS 75.10 ?AE 121.48 ETE 172.82 ?AC 114.37 ETC 264.54 CLP-177.66
PL_N_TOCKNTRIC CONIC

C3 53.235 VHL 7.296 OLA -20.80 RAL 291.55 RA_ 6568.9 V[L 13,_|3 PTH Z.41 VHP 10.820 OPA -12.15 RAP _64.37 ECC 1.8761

LNCH ATNTH LNCH TIME L-I T|ME IN| LAT |NJ LCII_ |NJ RT ASC IN| A2'HTH IN| TIME P() CST TIN IN| 2 LAT IN| 2 LONG

90.0(] 12 5 53 1745.9A -6.13 13.66 167.89 117.70 12 34 59 1145.9 -2.38 7.00

90.00 18 6 14 581A,12 26.48 277.59 |79.14 100.43 19 43 8 3214.1 27.65 269,12

100.00 13 13 24 1528.07 -7.92 356.645 166.92 118.92 13 38 52 928.1 -4.00 350.08

100.DO 19 41 24 5507.22 28.47 255.A1 179.54 99.51 21 13 11 4907.2 29.49 246.76

110.00 13 52 18 1406.13 -12.30 344.81 164.29 122.15 14 15 44 806.1 -7.97 338.40

110.00 21 18 59 5201.93 33.51 233.09 180.40 97.18 22 45 41 4601.9 34.14 223.90

DIFFERENTIAL CO_qIECT|ON8 N|0-C._UR_E E)_CUTION ACCURACY CRS|T DETERMINATION ACCURACY

TOE 1.1715 TRA 6.9762 TC3-1.2573 6AU .8950 ,%T 6209.3 SGR _O8.9 ,%3 167.1 ST 1985.0 SR 336.5 55 634.4

ROE .4005 NRA -.4746 RC3 .0230 FAU .00669 RRT -.6673 _ -,6524 RTF" .9757 CRT .1183 CRS -.2158 EST -.9949

FOE .4743 FRA 2.2510 FC3 _.1089 6SP 21.169 _ 6230.1R_5 -.OOlA 213 -.9757 LSA 2083.5 HSA 339.0 SSA 11.9

801[ 1.2M1 MA 6.99_3 BC3 1.7575 FSP -604 ,%1 6218.6 S_ 378.5 THA 176.86 ELI 1985.4 EL_ 334.0 ALF 1.18

LAUNCH OATE AUG 17 I970 FLIGqT TIN| 220.00 ARRIVAL DATE MAR 25 197!

HELIOCENTRIC C.CNIC

RL 151.46 LAL .00 L.CL 323.M VL

RP |08.71 LAP -.AS LOP 264,93 VP

RC 1113.025 GL 1.82 GP 11,37 7AL
PLANETOCENTR|C C_N|C

C3 59.938 VHt, 7.742 OLA -|9.99 RAL 292.47 RAO 6!W_9,| VEL

LNO_ ATNTH I.NO4 TINE L-| T|NE IN| I.AT |NJ _ |NJ

90.00 12 0 6 1809.69 -8.13

90.00 18 19 18 580_.63 26.54

JO0.OO 13 8 a| 1588.47 -9.89
I00.00 19 93 26 5505.09 28.50

110.00 13 49 30 14_.53 -14.25

110.00 21 29 6 5205.78 33,A8
OIFFERENT|AL CONI_CTICI_

TOE 1,355A TRA 7.47_'Z TC3-J .O700 B.MJ .8575

ROE .4115 _A -,-4849 R_3 .Of{H} FAU .00483
FOE .5025 FRA 2.L_J<J_ FC3 -,_ B_JP 2|102

BOE 1,4164 BRA 7.4949 B_3 1,0701 FSP -574

0ISTM_L'_ 618.325

Z_.992 6AL 13.77 AZt, 89.44 H_ 300.84 SIAA 123.23 ECC .32581 IN<: .5586 v! 29.418

38.942 GAP 17.81AZP 89.71 TAL 146.82 TAP 87.66 RCA 83.08 APO 163.39 V2 34.859

3Z.67 ZAP 168.57 ET8 80.31ZAE 121.19 ETE 173.00 7AC 11A.17 ETC 265.07 CLP-178.76

13.465 PTH 2.A6 vHP 11.352 0PA -12.60 RAP 266.41 ECC 1.9864

RT AS(: IN| ATNTH [NJ T]ME PC) CST TIM IN| 2 LAT |NJ 2 LONG
17.Zg 170._ IIT.L:_Z 12 30 17 1209.7 -4.4_ 10.56

277.ZD 18_.01 100.24 19 56 7 5208.6 27.69 268.72

•_ 169,3g 118.35 13 35 9 988.5 -6.02 353.42
2flS,L:q_ 162,39 29,A3 21 25 12 A�Ofi.1 29.51 2_6,_

_47,62 166.8Z 121,40 14 13 51 860.5 -9.99 341,31

' 233,3_ J83,E5 97,36 22 55 52 A605,8 34,13 224.20

NIO-_OUR_ E_CUTION ACCURACY ORBIT OETERNINATION ACCURACY

,%T (_0.4 S_R 489.1 ,%3 160.0 ST 2052.5 SR 325.4 SS 645.7

RRT -.6_5Z Rglr -.6415 RTF' .9770 CRT .1558 CRS -.2382 CST -.9963

S_ 6219,6 RL_3 -,00|2 R13 -.9770 LSA 2132,6 MSA 325,1 SSA 11.5

,%1 6206.7 S_ 369.0 THA 177.03 ELl 2033.1 EL2 321.3 ALF 1.47
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCH DATE AUG IB 1970

I'_LIOC[NTRI¢ CONIC

RL 151.43 LAL .00

_WP 108.A7 LAP -_.67

RC 44.918 GL o7.91

PLA,NE TOCENTRI C CONIC

C3 69.761 VI_ J.35Z

LiqO.i A2'NTH INCH TIME

111.87 10 46 14

100.00 12 17 19

100.00 14 I 33

110,00 12 6 545
110.00 16 38 35

FL|GHT TINE 70.00 ARRIVAL DATE O(T 2? 1970

DISTANCE 154.061

LQ. 324.65 Vl. ZI.439 GJL 4.02 AZL 93.09 _ 59.95 SNA 10Z.6Z ECC .47956 INC 3.0855 VI 29.423

L(3P 14.56 VP 33.986 GAP o18,49 AZP 91.55 TAL 175.62 TAP Z35.57 RCA 53.,11 APO 151.83 V2 34.954

GP -6.45 ZAI. 77.30 ZAP 18,93 [TS 157.95 ZNE 167.58 £TE ]70,56 74C 91.94 [TC 257.39 CLP 17.84

0LA -Z9,37 RAI. 244.18 RAO 6569.3 VIE|. 13,824 PTH 2.52 VHP 16.897 OPA o19.78 RAP 218.16 ECC 2.1481

L-I TIN[ |NJ LAT JNJ _ |NJ RT AS(: INJ A214TH INJ TINE PO CST TIN INJ Z LAT INJ 2 LONG

1417.87 11,52 359,(_ 132,_93 11 7,Z0 11 9 52 817.9 15,07 352.11

965.32 11.54 327.37. 132.94 117.19 13 16 32 385.3 15.09 320.37

1089.88 6.82 332.50 130.38 119.17 12 45 39 489.9 10.66 32fl.82

7_.54 16.31 315.17 135.37 115-.40 14 14 41 188.5 19.60 307.9Z

1154.62 -Z.90 331,41 124,41 124.07 lZ 26 |0 554,6 1.59 325.20
5584.61 26.76 260.?0 140.30 112,11 18 11 40 4984.6 29.51 252.59

0 IFIrERI_NT 1AI. COEImECTICN_

TD( .1935 TRA -,_7 TC3 -oO644 OH °0_
ROE -.5A74 RRA -.0238 RC3 .0099 FAU .01650

FO[ -.1414 FRA .4111 FC3 -.2047 0SP Z073

80[ .6757 _A .9960 1_:3 .O6§2 FSP -94

MI0oC(X/R_[ [X[CUTIOi ACCURACY ORBIT OirT[RMINATION ACCURACY

SGT 8(_,2 _ 444.8 SG3 44.4 ST 270.0 SR 444.| $S 2/6.2

RRT -,1193 RRF o1336 RTI r -.6477 CRT -.4805 CRS o.6457 CST .9763

_6 917.2 RZ3 -.0_41 RI3 .6495 LSA 500.8 NSA 256.8 SSA 14.1

961 80S.J _. 438.4 THA 174.15 FL! 468.9 lrL2 21.P4.5 ALF 111.41

LAUNCH OAT[ AUG 18 19?0 FLIGHT TIN[ 72.00 ARRIVAL DATE OCT zg. 1970

H[LX(X:ENTR|C COqZC

RL 151.43 i.AI. .013

JWP 108.30 LAP -Z.55
RC 43.790 Or. -7.97

PL.AN[ TOCENTRI C C.Oq| C

C3 61.8|4 VHt. 7.862 OLA -29.49 RAL 244.65 RAO 6569.2 MEL
LNCH AZNTH LNO4 TINE L-J TIN[ INJ LAT

81.40 10 44 15 1400.77 11.46

96.60 13 5 40 944.48 12.48

100.00 lZ 35 12 1041.99 8.40
100.00 13 fl? 31 778.50 16.60

110.00 12 JO 19 1119.87 -|.57

110.00 16 38 44 5561.42 27.34

0 IFFEI_NT |AL _CYlON.q
TOIl .|876 TRA -.g_. TC5 -.0387 BAU .0497

-.6161 RRA -.0138 RC5 .0075 FAU .01704
F0[ -.1432 FRA .4875 FC5 -.2386 8,_ ° 2108

• 644| 8RA .9063 8C5 ,0602 FSP -]04

OISTAN_ 160.506

I.CL 324.65 VL 21.917 GAL 3.?9 AZL 92.86 HC.A 63.14 SMA

LCP 27,76 VP 34,303 GAP -27.03 A2P 91.29 TAL 175.45 TAP

GP -8.72 ZAL 76.88 ZAP 17.52 rTS 155.23 ZNE 169.76 [TE

104.30 ICe .45573 IN(: 2.8585 Vl 29.425

238.59 RCA 56.76 APO 151.85 v2 34.967
171.46 ZAC 91.94 ETC 257.57 CLP 16.22

13.534 PTH 2.47 VHP 16.103 0PA -20.59 RAP 219.62 ECC 2.0173

,[NJ _ INJ RT A,SC INJ A2'NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

358.29 131.62 116.95 11 7 44 B00.8 15.98 551 .29

324.79 131.63 116.94 J3 21 24 344.5 15.99 517.79

329.82 129.44 118.79 12 52 34 442.0 IZ.18 325.07

314.57 133.72 115.LPZ Zd 10 30 178.5 19.86 _7.29

3,29.59 123.34 124,15 12 29 9 519.9 2.92 525.39

2_9,15 138.69 111,37 18 11 25 4961.4 19.99 250.96
NI0-C_URSIE [XECUTION ACCURACY OR_XT DI_TF'RtAINATION ACCURACY

_T 842.1 _ 449.3 `%3 48.7 ST 282.9 SR 449.0 SS 22_._

RRT -,13_J I_F .1486 RTF" -.665_ CRT -.4765 ORS -.6410 CST .9767
SC_ 954.5 R_3 -.[Y_0| R15 .6673 LSA 510.4 NSA 267.0 SSA 14.5

SGJ 845.4 SG2 443.2 THA 174.11 ELI 476.1 EL2 234.6 ALF 112.44

LAUNCH DATE AUG 18 1970 FLIGHT T|N[ 74.00 ARRIVAL OATE OCT 31 1970

I,_LIOCENTRIC CONIC

RL |51.45 LAL .[13

RP 108.54 LAP -Z.42

RC 42.797 GL -7.99

PLANE T(X[NTRI C CON;C

C5 54.907 VHL 7.405

LNO4 A274TH LNCH TIN[

_1.15 10 43 44

_.87 13 9 9

100.00 12 4O 32

100.00 13 55 2

110.00 12 12 56

110.(30 16 38 7

DISTANCE 167.002

L_. 324.65 VL Z'Z.381 GAL 5.55 AZL 92.64 I._A 66.53 SM_ 105.95 ECC .A3310 INC 2.6433 Vl 29.4_3

LOP 30.95 VP 34.601 GAP -25.63 AZP 91.06 TAL 175.53 TAP 2AI.66 RCA 60.05 APO 151.81 v2 34.980

GP -7.01ZAL 76,57 ZAP 16.17 [TS 151.98 ZAE 172.09 ET[ 175.24 ZAC 91.91ETC 257,76 CLP 14.61

OLA -29.56 RAL 145.00 RAO 6569.0 V[L 13.273 PTH 2.43 VHP 15.342 OPA -21.42 RAP 221.08 ECC 1.9020

Lol TINE INJ haT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM |NJ 2 LAT INJ 2 LONG

1577.96 13.40 357.08 130.16 116.60 11 6 A2 778.0 16.86 350.03

90_,44 13.41 312,60 130.17 116.6(3 1524 17 308.4 16.87 315.55

9cJ9._ 9.77 327.46 128.23 118.59 12 57 12 AOO.0 13.49 320.64

761.66 17.09 313.55 132.01 114.90 14 7 43 161.7 20.31 306.23

|0_6,99 -.31 327.M 112.10 |24,18 12 31 3 487.0 4.17 321.67
5535.45 27.97 257.38 138.93 110.50 18 11.25 4955.5 30.50 249.11

0IFFEIq[NTIAL C(3_ECTZ_N_ NI0-_I.JR_ [_[CUTIOql ACCURAC_

TOE r.|9Odl TMA -.94_5 TO3 -.047_ 8AU .0_19 SGT 87/'.8 _ 453.5 _T,3 53.5

RO£ -.5558 RRA -.0049 RC3 .OOAO FAU .01768 RRT -.IM6 RRF .|665 RTF -.6864

FOE -.1458 fRA ._'_5 FC3 -.2793 8_k° 2314 _ 9_8.0 1_3 -.0200 R13 .6886

BO[ .6197 8RA ._'_35 _3 .O476 FSP -118 `%1 881.7 `%Z 445.7 THA 173.70

LAUNCH OATI[ AUG |8 19"/'0 FLIGHT TIN[ 76.00

H[L|OC[NTRIC C(_1¢ DISTANCE 173,_4_

RL 151.43 I_lL ,00 LOL 324,65 vl. 22.772 GAL 3.30 AZL 92,44 HCA _.5_ SNA 107.52[CC .41167

RP 108,_ LAP -Z,28 _ 34.15 VP 34.8_1 GAP -14.31AZP gO.85 TAL 175,26 TAP 244.78 RCA 65.26

RC 41.9_O 6L -7.97 GP -7.34 ZAL 76.35 7AP 14.89 ETS 148.O6 ZA[ 174,55 [T[ 177.18 ZAC 91.84

PLAN[T(_NTRIC CCNIC

C5 48.629 _ 6.973 OLA -19.58 RAL 245.2_ RA0 65_.8 VI[L 13.038 PTH 2.38 VHP 14.615 0PA -22.27

LNCH AZNTH LNCH TIN[ L-| TIME INJ LAT INJ LO_ INJ RT AS(: |NJ AZNTH |NJ TIME PO CST TIM
81.O7 10 44 J2 1349.90 14.30 355.47 128.54 116.17 11 6 42 749.9

96.93 13 10 39 877.O8 14.32 320.74 128.55 116.16 13 25 16 277.1

100.00 12 42 31 967,00 10,83 325.M 126,73 118.03 12 58 39 367.0

100.(30 13 54 59 735.L>Z 17.84 311.95 130.28 114.39 14 7 15 135.2

110.00 12 14 10 1056.44 .85 316.29 120.69 124.17 ]Z 31 46 456.4

|10.00 16 39 51 5506.59 Z_.64 255.41 1_5.01 109.51 18 11 38 4906.6

OIFFERIENTIAL CQqRIECTICI_ NIOoQ_URS[ [XECUTICN ACCURACY

T01[ ,1805 TRA -.9538 TC3 -.0323 8AU ,0210 SGT _1_,8 S_R 437.2 SG3 §8.8

RO( -.5564 RRA .0038 RC3 -.0009 FAU .01838 RRT -.1780 RRF .1864 RTI r -.70_6

FOg -.1485 FRA .5|8_ FC3 -.3274 8SP 2484 _ 1023.6 1_3 -.0216 R15 ,7079

801[ .5881 8RA .9538 8C5 .0514 FSP -132 ,%1 _0.6 ,%2 447.5 THA 173.34

CRSIT 0ET[RNINATION ACCURACY

ST 297.4 SR 453.4 SS 252.9

CRT -.4904 CR5 -.6399 CST .9801

LSA 522.4 NSA 274.2 SSA IA.7

ELI 485.1 EL2 242.3 ALF 114.24

ARRIVAL DATE NOV 2 1970

INC 2.A36A VJ 29.423

APO 151.79 V2 34.993

ETC 257.96 CLP 12.99

RAP 222.55 ECC 1.8003

INJ 2 LAT INJ 2 LONG
17.70 348.35

17.72 513.62

14.50 518.71

20.99 304.56

5.33 320.06

31.05 247.02

ORBIT 0ETERMII¢4TION ACCURACY

ST 312.4 SR 457.1 SS 2AI.7

CRT -.5029 CRS _.6590 CST .9850
LSA 534.6 NSk 281.0 SSA 15.0

ELI 494.1 EL2 249.8 ALF 116.10
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH OAT[ AUG IB 1970 FLIGHT TIME 78.00 ARRIVAL DATE NOV 4 1970

I'flEL IO(FNTRI C CONIC

RL 151 .43 LAL .00

RP IO8.25 LAP -2.14

RC 41.237 GL -7.91

Pt,AN[ TOCENTRIC CONZC
C3 43.1_2 VHL 6.571

LNOI ATMTH LNCH TINE

81.22 IO 45 57

98.78 13 9 58

IOO.DO lZ 40 39

100.00 13 57 57

II0.00 IZ 14 6

II0.O0 16 41 0

O IFFKR1ENTIAL CCI_[C TIONS
TOE .1911 TRA -.9397 TC3 -.0129 BiPJ .0086

ROE -.9279 RRA .O119 RC3 -.0075 FAU .01917

FOg -.1510 FRA .5_111 FC3 -.3843 BSP _41

.5614 gRA .9_87 eC3 .0149 FSP -148

0I STANCE 180.131

t.Q. 324.65 VL 23.153 GAL 3.04 ATL 92.24 PICA 7E.72 SMA 109.07 £CC .39141 IN(: 2.2418 VI 29.423

t,(3P 37,35 VP 35,144 GAP -23.04 AtP g0.67 TAL J75.25 TAP 247.97 RCA 66.38 APO 151.76 V2 35.007

GP -7.69 ZAk 76,24 ZAP 13,70 (TS 143,33 ZAE 177.05 ETI[ 189,18 ZAC 91.73 (TC 258.17 Ct,P 11.37

OLA -29.54 RAL 245.38 RA0 61_8.6 VlEL 12.828 PTH Z.34 VHP 13.913 OPA -23..14 RAP 224.01 ECC 1.7107

L-| TINE INJ l.AT |NJ _ INJRT kS(; |NJ AZMTH INJ TIN[ PO (:ST TIN INJ 2 t,AT INJ 2 LONG

1316.21 15.17 353.41 1Z6.19 115.65 11 7 53 716.2 18.50 346.22

8_$1.14 15.EB 319.25 126.79 115.64, 13 24 9 251.1 18.51 312.07

944.98 11.53 324.33 I24.90 117.77 12 56 24 345.0 15.16 317.41

697,f_0 18.88 509.64 128.56 113.61 14 9 35 97.6 21.91 302.16

10ZB.67 I.gz 3Z4.M 119.11 1Z4.14 12 31 14 428.7 6.38 318.60

5474.71 29.35 253.20 132.95 108.37 IB 12 15 4874.7 31.57 244.70

NIO-CC_JRS( E_CUTION ACCURACY CK_IT 0ETE_4INATICIq 4CCOR4CY

,SGT 955.5 S_ 460.3" SG3 64.6 ST 327.7 SR 460.3 SS 250.3

RRT -,1966 tmF ,2084 RTF -,7236 CRT -.5149 CRS -.6383 CST .9855

S_ 1060.7 _3 -.0245 213 .7262 LSA 546.9 NSA 287.3 SSA 15.3

.%1 961.| S6Z 448.7 TIM 113.(XJ ELI 503.2 EL2 25"7.0 ALF !18.04

LAUNO4 OAT[ AUG 18 1970 FLIGHT TIN[ B0.00 ARRIVAL DATE NOV 6 1970

H[L EO([NTRIC CCNIC

RL 151.43 LAL .00
RP IO8.21 LAP -1.99

RC 40.727 GL -7.80

PLANE T(X[NTRIC C(_II C
C3 M.380 VHt. 6.193

LNCH 4ZMTH LNCH TINE

BI.64 10 49 18

98.36 13 6 49

100.00 12 35 ?

JOO.O0 14 3 41

110.00 12 12 M

1IO.00 16 42

DIFFER[NTIAL CO_C TIOq8

TOE ,1921 TRA -.9Z31 "TC3 .0119 _ ,0103
ROE: -.5OO3 RRA ,0191 RC3 -,0163 IrAU ,02003

F0£ -,1535 FRA .5_08 FC3 o.4519 8_k° L_IO4

.5359 8RA .9_33 8C3 .0'_! FSP -166

DISTANCE 196.754

LOL 324.65 Vl. 23.506 GAL 2.78 421.. 92.05 H¢J, 75.91 SMA 110.56 ECC .37232 IN(: 2.0517 VI 29.423

LOP 40.55 VP 35.391 GAP -21.83 AZP 90.50 TAL 175._0 TAP 251.21 RCA 69.40 APO 151.73 V2 35.020

GP -8.09 ZAk 76,24 ZAP 12,63 [TS 137,61 7AE 178,69 [T[ 257,49 ZAC 91.57 ETC 258,39 CLP 9.74

OLA -29,43 RAL 245,41 RN) 65_!,5 VEL 12,639 PTH Z,29 VHP 13.241 0PA -24.03 RAP 225.47 £CC 1.6316
L-Z TIHE INJ LAT INJ LONG JNJ RT ASC ZNJ AZMTH |NJ TIME PO (:ST TIN 1HE 2 LAT INJ 2 LONG

1276.03 15.9(! 350.83 124.88 115.04 11 10 34 676.0 19.22 343.58

831.81 16.00 31e._ IZ4._J 115.03 13 20 40 231.8 19.24 3f0.97

933.35 11.90 323.66 122.80 117.62 12 50 40 333.3 15.51 316.72

649.72 go.16 306.66 I_6,111 112.55 14 14 31 49.7 23.04 299.05

1004.15 2,85 323,56 117,3E 124,08 12 29 _ 404.1 7,31 317._O

5439,72 50.07 250.7_ 130,7_ 107,07 18 13 18 4839.7 32.11 2A2.11

NIO-C._URS_ E_ECUTION ACCURACY OR6IT 0ETERNINATION ACCURACY

S_T 99_.3 _ 463.6 SG3 71.0 ST 343.6 $R 462.7 SS 258.9

o._16 I_F .2351 RT_ -.7408 CRT -.5283 CR$ -.6374 CST .9880

Sr_ 1098,9 R_J -,0277 213 .7436 LSA 559.7 NSA 292.6 SSA 15.5

SGI 1002,9 SG2 449.0 THA 172.63 ELI 512.7 EL2 263.3 ALF 120.12

LAUNCH OATE AUG 18 1970 FLIGHT TIN_ 82.00 ARRIVAL DATE NOV 8 1970

Hq[t,IOCKNTRIC CONIC

RL 151.43 LAL .00 LOL 324,65 Vt,

RP 108.17 LAP -1.83 LOP 43.75 VP

RC 40.367 GL -7.63 GP -8.52 7AL

PLANiET(X[NTRIC CONIC

C3 34.149 VHIL 5.844

LNCJ4 A2_4TH LN_H TIM[

82.39 10 54 50

97.61 13 0 34

100.00 12 26 38

100.00 14 11 27

110.OO 12 9 43

110.OO 16 44 51

OIFFEAIENTIAL CC_I[CTIONS

TDI[ .1935 TR4 -.gO71 TC3 .0429 _AU .023_

_0[ -.4737 _4 .O2_. RC3 -.0279 fAU .02100
FOE -.1557 FR4 .5678 FC3 -.5324 BSP 2_J_7

.5117 13RA .go75 8(:3 .0511FSP -185

01STANCE 193.409

25.832 GAL Z.51 AZL 91.87 HCA 79.11 S_AA 112.00 ECC .35436 INC 1.8668 Vl 29.423

35.621 GAP -20.67 ATP 90.35 TAL 175.40 TAP 254.52 RCA 72.31APO 151.69 V2 35.033
76.34 TAP 11.73 ETS 130.74 ZAE 176.76 KTE 317.93 74_ 91.37 ETC 258.61 CLP 8.10

0LA -29.24 RAL 245.32 RA0 65_8.3 _IEL 12.471 PTH 2.26 vHP 12.597 DPA -24.95 RAP 226.92 ECC I .5620

L-J TINE INJ LAT ZNJ _ INJRT AS_ INJ AZMTH INJ TIME PO CST TIN INJ 2 t,AT INJ 2 LONG

1227.60 16.72 347.61 122.84 114.34 11 15 18 627.6 19.87 340.28

821.22 16.74 317.90 122.95 114.33 13 14 15 221.2 19.88 310.46

950.04 12.01 323.47 120.47 117.58 12 42 8 330.0 15.61 316.53

5882.05 21.57 281,03 124,_9 111.21 15 49 29 5282.1 24.26 273.27

9_3.33 3.65 3L_Z.47 115.45 124.01 12 26 6 383.3 8.09 316.19

54OI.53 50.81 248.00 1_.4| 105.61 18 14 53 48OI.5 32.64 239.26

NIO-CCURSI[ E_CUTION ACCURACY ORBIT OETERNIN_TION ACCURACY

S_T 1038.0 _ 4_.5 SG3 78.1 ST _59.9 SR 464.5 SS 267.3

RRT -,2474 _M: ._7 RTF -.7570 CRT -.5434 CRS -.6367 CST .9905

S_B 1138.0 RZ3 o.0314 R13 .7601 LSA 573.0 NSA 296.8 5SA 15.9

S_I 1045.8 _Z 448.6 THA 172.21 ELI 522.7 EL2 268.5 ALF 122.30

LAUNCH 0ATE AUG 18 1970 FLIGHT TIN[ 84.00 ARRIVAt, DATE NOV 10 1970

HEt,IOC[NTRIC C,_IIC

RL 151.43 LAL .DO
RP IO8.13 LAP -1.67

RC 40.182 GL -7.39

PLAN£TOC£NTRIC CON|C

C3 50.423 VHL 5.516

LNO4 A2'I4TH LNCH TII4[
83.62 11 3 53

96.38 12 49
JDO.DO 12 15 55

IDO.DO 14 20 34

lEO.DO 12 5 15

IIO.DO 16 47 42

01STMK'E 200.0g_

LCL 32_,65 q, 24,133 GAI. 2,25 AZl. 91.69 PICA 82,32 SMA

lOP 46.96 _P 35.837 GAP -19.55 AZP g0.23 TAL 175.57 TAP

GP "9,00 ZAL 76.35 ZAP 11.05 [T$ IZ'Z.M ZN[ 173.99 £TE

113.39 KCC .33752 INC 1.6856 Vl 29.423

257.88 RCA 75.12 APO 151.66 V2 35.046

328.58 ZAC 91.11 ETC 258.84 CLP 6.44

0LA-28,97 RAL 245,12 RAO 6568,2 VEk 12,$21PTH 2,22 VHP 11,980 0PA -25.89

L-| TIME INJ LAT |NJ _ INJRT AS(: INJ AZ}ATH ;NJ TI142 PO CST TEN
1166.86 I?.M 343,43 120.68 113.55 11 23 19 566.9

823.79 17._9 31_.29 120.M 113.54 13 3 39 223.8

933.15 11.91 3Z3.65 117,97 117.62 1_ 31 28 333.1

SSgo.78 23,03 27_.06 123,06 109,60 15 57 35 5220,8
966,63 4.2g 3Zl,59 113,_) 123,95 12 21 25 566.6

5320.07 31.53 244.68 125.94 103.96 18 17 2 4760.1

OIFFgRENTIAL _CTION8

TOE .1949 TRA o,8911 TC3 .0807 B_J ,0371

ROE -.4482 RRA .0332 RC3 -.04ZSFAU .0_'207

FOE: °,1577 IrRA ,3859 FC3 -.6279 _ 3132

80E .4887 _RA .8917 8(:3 .0913 FSP °Z08

N|O-C.OJR8E [_ECUTION ACCURACY

SGT 1080.9 SGR 469.6 SG3 86.0

RRT -.2761 I_ r .2917 RTF -.7723

SG6 1178.5 RE3 o.0358 RE3 .7758

SGI 1090.2 _. 447.5 THA 171.76

RAP 228.36 KCC 1.5007
INJ 2 t,AT INJ 2 LONG

20.41 336.03

20.43 310.88

15.51 316.71

25.49 269.13

8.71 315.30

33.12 236.12

ORBIT OETKI_IINATION ACCURACY

ST 376.5 SR 465.7 $S 275.A

CRT -.5589 CRS -,6355.C$T .9927

LS4 586.7 NSA 300.0 SSA 16.2

ELI 533.1 EL2 272,7 At,F 124.51



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970_

LAUNCH OATE AUG 18 197D FLIGHT TINE 86.00 ARRIVAL CATE NOV 12 1970

PIELI(XENTRIC CONIC

RL 151.43 LAL .00

RP 108.09 LAP -1.50

RC 40.174 GL -7.07

PLAN[TOCENTRI¢ CONIC

C3 27.146 VHL 5.210

LNC.H ATNTH LN(H TIN[

85.78 11 20 22

94.22 12 30 59

100.00 12 3 24

100.00 14 30 38

110.00 11 59 17

110.00 16 51 14

OIFFERENTIAL CORRI[CTICN5

TOE .1959 TRA -.8741 TO3 .1268 6AU .0512

ROE -.4237 RRA .0_J9 Re3 -.0618 FAU .02325

FOE -.1591 FRA ._44 FC3 -.7414 6_P 3296

B(3[ .4667 BRA .8750 8C3 .141| FSP -232

DISTANCE 206.798

LOL 324.65 VL 24.411 GAL 1.99 AZL 91.51HCA 85.52 5NA 114.71 ECC .32176 INC 1.5071 VI 29.423

LOP 50.17 VP 36.037 GAP -18.49 AZP 90.12 TAL 175.79 TAP 261.31 RCA 77.80 APO 151.62 V2 35.060

GP -9.53 ZAL 76.87 2AP 10.64 ITS 113.54 2AE 171.13 [T[ 332.04 ZAC 90.80 £TC 259.07 CLP 4.77

OLA -2B.r_ RAL 244.81 RA0 6568.1 VEL 12.187 PTH

L-I TIN[ INJ LAT

1081.g_'Z 17.93

852.48 17.94

941.47 11.64

5755.50 24.45

954.43 4.74

5315.31 32.21

2.19 VHP 11.388 _PA -26.88 RAP 229.77 ECC 1.4468

INJ _ INJ RT ASC INJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

337.39 IJ8.40 I12.67 11 38 23 481.2 20.84 329.90

3Z!3.64 118.41 112.66 12 45 12 252.5 20.86 313.16

324.12 113.35 117.73 12 19 6 341.5 15.27 317.21

272.13 120.98 107.75 16 6 33 5155.5 26.65 264.62
320.95 111._0 123.89 12 15 12 354.4 9.16 314.65

Z41.67 123.33 102.11 18 19 50 4715.3 33.5,1 232.70

NI0-COURSI[ £_CUTION ACCURACY CRSIT DETERNINATION ACCURACY

SGT 1123.? SGR 473.0 SG3 94.7 ST 392.8 SR 466.1 SS 283.0

RRT -.3078 _ ._.62 R1T -.7867 CRT -.5750 CRS -.6336 CST .9946

560 1219.2 i_3 -.0408 R13 .7906 LS4 600.1 NSA 302.1 SSA 16.5

•%1 1134.8 SG2 443.6 THA 171.26 ELI 543.8 EL2 275.5 ALF 126.67

LAUNO'e DATE AUG 18 1970 FLI_4T TII4E 88..,00 ARRIVAL DATE NOV 14 1970

HELIOCENTRIC COqIC

Rt. 151.43 LAL .00
RP IO8.03 LAP -1.33

RC 40.345 61. -6.67

PLAN[TOCFNTRIC CCNIC

C3 24.266 v_ 4.926

LNCJ.I A2NTH LNCH TIM_
90.00 11 25 35

90.OO 12 22 29

100.00 11 49 24

I00.00 14 41 21

110.00 11 51 45

110.00 16 55 30

0|$T/_CE 213.523

LCL 324.63 VL 24.668 6AL 1.74 AZL 91.33 HCA 88.73 S*4A
LOP 53.38 VP 36.2"Z4 GAP o17.46 AZP g0.03 TAt. 176.07 TAP

GP -10.12 ZAI. 77.L=9 ZAP 10.56 ETS 103.71 7All 168.23 ETE

115.97 gCC .30705 INC 1.3299 Vl 29.423

264.8,0 RC4 80.36 4PO 151.58 V2 35.073
333.42 ZAC 90.41 ETC 259.31 CLP 3.06

OL4 -28.13 RAL 244.40 _ 6568.0 VEL 12.068 PTH 2.16 VHP 10.821 OP4 -27.gO
L-I TINE INJ I.AT INJ LO_ |NJ RT ASC INJ AZMTH INJ TINE PO (:ST TIN

1031.48 16.04 332.90 113.02 113.65 11 42 47 431.5

846.81 20.71 321.37 1|6,96 109.76 12 36 36 246.8

954.42 |1,23 _4.87 112._4 117.88 12 5 19 354.4
5687,15 25.79 268.10 11/!.75 105,¢=e 16 16 8 5087.1

947.06 5.02 320._ 108.89 123.86 12 7 32 347.1
5267.27 32.84 238.07 120.59 100.06 18 23 17 4667.3

DIFFERENTIAL CORRECTIONS

TOg .1967 TRA -.8566 TC3 .1821 BAU .0653

m31E -.4002 RRA .0466 RC3 -.0859 FAU .02457

FOg -.1596 FRA .6241 FC3 -.8766 BSP 3463

60E .4459 8RA .8579 8C3 .2013 FSP -260

NI0-CGUR_ EXECUTION ACCL_ACY

5_T 1166.6 SGR 477.1 SG3 104.3

K'RT -.3434 RRF .5647 RTF -.8003

S(,6 1260.4 223 *.0463 R13 .8047

SG| 1180.0 SG2 443.0 THA 170.68

RAP 231.16 ECC 1.3994

INJ 2 LAT |NJ 2 LONG

19.10 325.57

23.21 313.59

14.88 317.97
27.69 259.81

9.44 314.25
33.88 228.98

ORBIT DETERMINATION 4CCUR4CY

5T 408.9 SR 465.8 SS 289.9

CRT -.5918 CRS -.6304 CST .9962
LSA 613.3 MSA 303.0 5S4 16.9

ELI 554.6 EL2 276.9 4LF 128.78

L4UN(H O4TE AUG 18 1970 FLIGHT TIN[ 90.00 4RRIVAL C4TE NOV 16 1970

HELI(XENTRIC CONIC DISTANCE 2213.262

RL 151 .43 L4L .00 LCC 524.65 VL 24.903 GAL 1.49 47L 91.15 HCA 91.94 SNA 117.18 ECC .29337 INC 1.1531 Vl 29.423

RP IO8.01 LAP -1.15 LOP 56.59 VP 36.398 GAP -16.48 ATP 89.96 TAL 176.40 T4P 268.34 RC4 82.80 4PO 151.55 V2 55.086

RC 40.692 Gk o6.17 GP -10.77 7AL 77.82 Z4P 10.85 ETS 93.80 ZAE 165.42 ETE 333.89 Z4C 89.95 ETC 259.55 CLP 1.33

PLAN[TOCENTRZC CONIC

C3 2J .739 VHt. 4.663 OL4 -27.54 R4L 243.89 RA0 6567.9 V[L

LNCH A2'MTH LNCH TIME L-I TINE INJ LAT

90.OO 10 53 53 1101.73 14.08

90.00 12 50 9 723.02 23.34

100.00 11 34 6 971.75 10,68

100.00 14 5Z 37 5616.28 27.00

110.00 11 42 41 944.82 5.11

110.00 17 0 32 5215.97 33.38

OIFFERI[NTIAL CORRECTIONS

TDE .1963 TR4 -.8406 TC3 .2466 6AU .079"Z

ROE -.3776 RR4 .0535 RC3 -.1161 FAU .OL_O4

FOE -.1587 FRA .6458 FC3-1.O370 BSP 3833

eOE .4257 BRA .g423 8C3 .2726 FSP -L_JO

11.963 PTH 2.13 VHP 10.278 DPA -28.96 R4P 232.51 £CC 1.3578

INJ LONG INJ RT AS( INJ AZNTH INJ TINE PO CST TIN INJ 2 L4T INJ 2 LONG

337.12 111.59 114.83 11 12 15 501.7 17.31 329.94

313.24 113.27 106.31 13 2 12 123.0 25.38 305.17

323.85 109.86 118.09 11 50 18 371.8 14.35 318.99

263.18 116.35 103.34 16 26 13 5016.3 28.57 254.73

320,43 106.49 123.85 11 58 26 344.8 9.52 314.13

234.16 117.73 97.81 18 27 28 461_.0 34.10 225.00
NI0-COURSE [_CUTION ACCURACY ORBIT 0£TERMINATION 4CCUR4CY

SGT 1211.? _ 482.3 S(3 115.1 ST 424,9 SR 464.6 SS 295.8

RRT -.382_ _ .407_ RTF -.8|_0 CRT -.6073 CRS -.6240 CST .9972

St_ 1304.2 RZ3 -.0533 R13 .8179 LS4 625.6 NS4 303.6 554 17.3

S_1 12'27.8 S_ 439.8 THA 170.06 ELI 565.1 EL2 277.5 4LF 130.81

LAUNCH OATE AUG 18 1970 FLIGHT TINE 92.0D ARRIVAL DATE NOV 18 1970

P_L IOOrNTRI C COdlC

RI, 131.43 LAI. .00

RP 107.97 LAP -.97

RC 41 .J_O_ GI. -5.55

PLANE TO¢lm111I¢ CONIC

C3 19.327 _ 4.419

LNO4 AZNTH LNCH TIN[
90.00 10 21_ 57

20.00 13 10 Zl

100.00 11 17 38

100.00 15 4 21

110.00 11 32 8

110.00 17 6 ZI

OIFFEN[NTIAL CORlq[C TIOlCq

TO_ .1949 TRA -.8221 TC3 ,3_3 _AJ .0833

ROE -.3539 RRA .Or_6 RC3 -.1538 FALl .02766

FOE -.1556 FRA .6684 FC3-1.221S5 _SP 3805

_OE .4058 _RA .8243 _C3 ._373 FSP -324

0ISTM_E 127.012

LOL 324.65 Vl. 23.123 GAg 1.25 AZl. gO.g_ NCA 95.15 SNA 118.31 ECC ._8066 INC .9755 Vl 29.423

LCP _9.80 VP 38._0 GAP -15.S_ AZP 89.91 TAL 176.78 TAP 271.94 RCA 85.11APO 151.52 v2 35.098
GP -11.50 ZAL 7_.46 ZAP 11._10 [TS 84.4? ZAi[ 162.66 ETE 333.84 7AC 89.40 ETC 259.78 CLP -.44

01._ -26.82 RAt. 243.30 RAO 6567.8 VEL 11.870 PTH 2,11 VHP 9.759 OP4 -_0.07 RAP 233.82 ECC 1.3214
L-I TIN[ INJ LAT INJ _ INJ RT AS( INJ AZNTH INJ TINE PO CST TIN INJ 2 L4T INJ 2 LONG

11_O,72 12.66 340.0_ 108.44 |15,54 10 48 8 550.7 15.99 332.93

622._ 25.11 306,4_ 113.10 103,34 13 _0 44 22.7 26.73 298.13

993.46 9.98 $27.09 107,06 118.32 11 34 12 393.5 13.69 320.26

9543.20 28.04 238,00 113.81 100.80 16 _6 44 4943.2 29.25 249.40

947.95 4.99 320,6| |04.0_ 123.86 11 47 36 347.9 9.40 314.30

516J .47 33.81 L_Zg.g7 114.16 95.36 18 32 22 4561.5 34.18 220.74

MI0-CCUI_J[ [_CUTION ACCURACY ORBIT OETERNINATION 4CCUR4CY

SGT J253.6 S_R 489.1 ,%3 126.9 ST 438.5 S_ 462.3 ss 300.0

RRT o.4248 _ .4_35 RTI r -,8251 CRT -.6221 CRS -.6134 CST .9974

_,_ |345.7 I_ -.0604 RI3 .8307 LSA 635.4 MSA 303.2 SS4 17.8

8G1 1273.1 _ 436.0 THA 169.32 ELI 574.1 EL2 276.5 ALF 132.58

1086



JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 5. 1970)

LAUNCHOATEAUG 18 1970 FLIGHT TINE 94.00 ARRIVAL 0ATE NOV 20 1970

HELIOCENTRIC CONIC

RL 151.43 LAL .IX]

RP 107.93 LAP -.79

RE 41.891 GL -4.81

PLANE TOC[NTRIC CONIC

C3 17.393 VHL 4.194

LNO.4 AZMTH LNCH TINE
gO.O0 1O S 40

90.00 13 28 IB
lOO.OO 11 O 7

tOO.DO 15 16 33

IIO.DO 11 20 11

110.[30 17 12 58

DIFFER1ENTIAL CQ_CTIOI_

TOE .|921 TRA -._O_5

ROE -.3351 RRA .068Z
FOE -.1503 FRA .6937

BOE .3862 BRA .8083

CISTANCE 233.769

LQ.. 324.65 VL Z5.3Z3 GAL 1.02 AZL 90.80 HCA 98.37 ,_44 119.39 ECC .26890 IN(: .7958 Vl 29.423

LOP 63.01 VP 36.710 GAP -14.61 4ZP 89.88 TAL I77.21 TAP 275.58 RCA 87.29 APO 151.49 V2 35.111

GP -IZ.31 ZAL 79.19 ZAP 12.51ETS 76.18 ZAE 160,01ETE 333.44 ZAC 88.76 ETC 26(3.01 CLP -2.26

TC3 .4084 BAU .1070

RC3 -.£1X]4 FAU .02947

re3-! .4501 B._ 3965

BC3 .4§49 Irsp -3453

OLA -15.95 RAL 241.63 RAO 6567.7 VEL 11.789 PTH Z.O8 VHP 9.263 OPA -3J.25 RAP 235.07 ECC 1.1895

L-I TIN[ INJ LAT INJ LONG |NJ RT 4SC JNJ ATNTH 1NJ TINE PO CST TIN INJ Z LAT INJ 2 LC_IG

1195.46 11.33 34Z.64 105.41 116.13 10 25 35 595.5 14.75 335.63

5817.05 26.44 277.80 110.68 100.52 I5 5 15 5217.J 27.63 269.33

1019.64 9.13 328.57 104.25 118.59 11 17 6 419.6 12.88 321.78

5468.10 28.88 252.57 111,15 98.07 16 47 41 4868.1 29.70 243.86

956.67 4.645 321.07 101.52 123.90 11 36 7 356.7 9.08 3;4.77

5103.84 34.09 225.49 111.70 92.72 18 38 2 4503.8 34.09 216.24

NI0-C(3L_S_ EXECUTION ACCLMACV ORBIT OETERHINATION ACCURACY

SGT 1297;9 _ 49B.5 SG3 140.2 ST 451.4 SR 45B.8 SS 303.1

RRT -.4707 _ °5040 RTF" -.B361 CRT -.6354 CRS -.5983 CST .9963

13g0.O 1_3 -.0694 RI3 .8426 LSA 643.5 NSA 302.8 SSA 1B.3

SGI 1321.R SG2 431.9 THA 1_.50 ILl 582.0 EL2 274.B ALF 134.27

LAUNCH OATIr AUG 18 1970 FLI_'IT UNE 96.00 ARRIVAL 0ATE NOv 22 1970

_LIOCENTRIC CCNI¢

RL 151.43 LAL .DO

RP 107.89 LAP -.GO

RC 42.728 GL -3.92

PLANETOCENTRIC CCNIC

C3 15.909 VHL 3._9
LN_ AZNTH LNCH TINE

gO.OO 9 42 _lO

90.00 13 4S 19
JDO.DO 10 41 37

IDO.DO 15 E9 13

110.0(3 11 6 54

IJO.DO 17 20 25

DIFFERENTIAL C_CTIOI_

TOE .1862 TRA -.7890 TC3 .5007 B_J .Jig7

-.3147 RRA .O764 RC3 -.2573 FAIl .03|43

r0E -.1408 FRA ./Eli FC3-1.7101 8_P 4096

mE .3656 BRA .79E7 BC3 .56E9 FSP -405

OI STANCI[ 240.529

LOL 324.65 VL E5._37 GAL ._ A21. g0.61 HOL 101.58 SMA

LOP 66.E3 VP ]6.849 GAP -13.74 AZP 89.88 TAL 177.69 TAP

6P -13.E1 ZAL 80.02 ZAP 13.83 ET$ 69,13 Z,_ 157.49 ETE

120.40 ECC .25805 IN( .6132 Vl 29.423

279.28 RCA B9.33 APO 151.47 V2 35.123
332.77 ZAC 88.01ETC 260.24 CLP -4.12

DLA -E4.93 RAL 241.gO RAO 6567.6 VEL 11.717 PTH 2.06 VHP 8.791 OPA -32.30 RAP 236.26 ECC 1.2618

L-| TINE INJ I.AT INJ I_ INJ RT A,_ INJ AZt4TH INJ TIN[ PO C$T TIM INJ 2 LAT INJ 2 LONG

1240.27 9.97 _145.23 102.46 116.64 1O 3 30 640.3 13.47 338.30

57_.03 27.41 271.31 IO_.07 97.41 15 20 45 5126.0 28.15 262.73

1050.49 8.1Z 3_0.30 101.48 118.e7 10 59 7 450.5 11.91 323.56

5391.05 29.49 246.93 1136,33 95.15 16 59 4 4791.0 29.89 238.15

971.17 4.11 321.83 99.01 123,97 11 23 5 371.2 8.54 315.54

5043.14 _11.1_ _.75 10_.58 89.92 IB 44 28 4443.1 33.79 211.53

NI0-(,OURSE EXECUTION ACCURACY CRBIT 0ETERMINATION ACCURACY

SGT |3_.1SGR 911.0 S_3 154.7 ST 460.7 SR 453.5 SS 303.8

I_T -.5175 RRF .5570 RTF -.8451 CRT -.6441 CRS -.5739 CST .9934
SGe 1433._ 1_3 -.0815 _i3 .8527 LSA 646.7 HSA 302.9 SSA 18.9

SGI 1367.8 S_2 428.0 THA 167.60 ELi 586.2 EL2 272.7 _LF 135.70

LAUNCH OATE AUG 18 1970 FLIGHT TIME 98.00 ARRIVAl _ATE" NOV 24 19T0

I"_LIC_ENTRIC CONIC

RL 151.43 L4L .DO

RP X07.86 _AP -.41
RC 43.711 GL -2.88

PLAN[TC_ENTRIC CONIC

C3 14.447 VHL 3.801

LNO4 A_NTH LN_H TIN[

90.00 9 20 1

90.00 14 I 57

IDO.DO 10 22 15

IOO.DO 15 42 23

I_O.DO 10 52 2_

JIO.DO 17 28 43

LOt. 324.65 VL

LOP 69.45 VP

GP -14.23 7AL

OISTANCE 247.289

25.675 GAL .59 AZL 90.43 HNCA 104.80 SNA 121.35 £CC .24806 INC .4261 vl 29.423

36.977 GAP -11.89 AZP 89.89 TAL 178.21 TAP 283.01 RCA 91.25 APO 151.45 vz 35.135

BO.93 ZAP 15.43 [TS 63.29 ZA£ 155.10 ETE 331.87 2AC 87.14 ETC 260.46 CLP -6.O5

OLA -23.73 RAL 241.13 RA0 6567.6 VEL 11.655 PTH 2.05 VHP 8.342 OPA -33.83 RAP 237.37 ECC 1.2378

L-I TIME INJ LAT ZNJ LOI_ INJ RT A._ INJ ATMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1287.16 B.53 347.92 99.65 117.10 9 41 2B 687.2 12.10 341.06

5635.90 28.03 264.79 105.35 94.20 15 35 53 5035.9 28.32 256.14

1086.23 6.94 332,30 98.77 119.13 I0 40 22 486.2 10.78 325.61

5312.06 29.83 241,08 105.46 92.10 17 10 56 4712.1 29.80 232.28

991.62 3.33 312.g0 _.54 124.04 11 8 57 391.6 7.78 316.63

4979.43 34.07 215.78 10_.42 B6.9_ IB 51 42 4379.4 33.27 206.63

DIFFERENTIAL CORRI[CTIONS

TOE .1750 TRA -.7753 TC3 .59_3 B_U .1313

ROE -.2942 _A .O8_ RC3 -.3263 FAU .03394

FOE -.1244 FRA ,752_ FC3-2.0102 8SP 4140

_OE .3423 BRA .7B00 BC3 .6797 FSP -447

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

K'r I_0,1 _52 327.3 K3 170.7 ST 465.2 SR 445.6 SS 301.9

RRT -o_25 I_F .6112 R1T -.8520 CRT -.6430 CRS -.5318 CST .9876

1477.4 _3 -.0984 R13 .8612 LSA 642.2 MSA 305.4 SSA |9.6

SGI 1414.9 _G_ 429.3 THA 166.64 ELl 584.0 EL2 271.B ALl r 136.92

•LAUNCH OATE AUG 18 1970 FLI_T TIN[ |O0.DO

H[LIOCENTRIC COqlC

RL 1_1.43 L4L .OD

107.82 LAP -._Z

RC 44.829 GL -1.88

PLAN[TOCENTRIC CONIC

C3 13.183 VHt. 3.631

LNC_ ATNTH LNCH TINE
90.00 B 56 58

90.OO 14 18 34

IDO.DO IO 2 6

IDO.DO 15 56 B

JIO.DO J0 36 31

II0.DO 17 37 5E

0IFFER_NTIAL CC_CTICNS

TO_ .1727 TRA -.7524

ROE -.1748 _e_ .0955

FOE -,1080 FRA .784E

• 3246 BRA .7_4

OlSTANC[ 234.046

LOt. 324.63 Vl. 25.829 G_L .39 _21. g0.23 _ 108.02 SNA

LCP 72.67 VP 37J_i5 GAP -12.08 AZP 89.93 TAt. 178.76 TAP

GP -15._S Z_L 81.92 Z_P 17.29 ETS 58.52 Z_E 152.86 ETE

OLA -ZZ.34 R_L 240.32 RN) 6567.5 _IE_ 11.f_0PTH 2.03 VHP

L-Z T|N[ INJ I.AT _NJ LON_ INJ RT ASC |NJ AZNTH INJ TIME
1337.34 6._ 350.77 9_.92 117.32 9 19 16

5343.61 _8.30 258._ |O"Z.55 90.91 15 _1 O

1127,14 3.38 3_4.57 _.16 119.41 10 20 53

5231.04 29.88 235.06 101.55 B8.93 17 23 19

1018.21 2.3E 324,L_t 94.14 124.11 10 33 49

4912.74 33.71 210._O IO_.27 83.94 18 59 45

NI0-COJR_ EXECUTION kCCURACV

TC3 .731B B)4J ,1480 SGT 1415,8 _ 551.6 SG3 188.9

RC3 -.41E3 FAU .03610 _ -.6230 I_F ,6693 R1T -.8652

FC3-E.3705 B_= 4468 _ 1919.4 _ -.1005 R13 .B753

BC3 .8400 FSP -505 SGI 1460.7 SG2 418.2 THA 165.11

ARRIVAL 0ATE NOV 26 1970

12_Z.24 ECC .23890 IN( .2329 Vl 29.423
E86.78 RCA 93.03 APO 151.44 v2 35.146

330.74 2AC 86.13 [TC 260.66 CLP -8.03

7.917 OPA -35.25 RAP 238.39 ECC 1.2170

PO CST TIN INJ 2 LAT INJ 2 LONG
737.3 |0.59 343,98

4943.6 _8.13 249.54

527.1 9.46 327.93
4631.0 29.41 226.29

418.2 6.78 3!8.04
4312.7 32.50 201.58

ORBIT DETEI_INATION ACCURACY

ST 472.0 SR 436.5 SS 300.3

CRT -.6657 CRS -.4904 CST .9737

LSA 641,9 NSA _01.8 SSA 20.1

ELI 587_2 EL2 261.9 ALF 138.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATr /AUG 18 1970 IrLI_4T TXHE 102.00 ARRIVAL CAT[ NOV 28 1970

HELIOCENTRIC CC_IIC

RL 151.43 LAL .DO

RP 107.79 LAP -.03

RC 46.073 GL -.Z5

PLANETiXENTRIC COLIC

C3 12.098 _ 3.478

LNO4 A_HTH LNCH TINE

gO.00 8 33 40

gO.O0 14 35 g6

I00.00 9 41 16

I(3(3.00 16 I0 31

110,00 I0 20 19

110.00 17 47 58

OlFFER(NTIAL C,_CTIONS

TOE .1636 TRA -.7_62 TC3 .8549 BAU .1614

ROE -.E549 RRA .1073 RC3 -.5143 FAU .03877

FOE -.oe31FRA .8215 FC3-R.7741BSP 4625

8OE JOZ9 _RA ,7440 K3 3977 FS o -565

DISTANCE 260.797

LC_ 324.65 VL 2fl._9 GAL .20 AZL 90.03 NCA Ill.g5 SMA

LOP 75.89 VP 37.203 GAP -11.29 AZP 89.99 TAL 179.33 TAP

GP -16.64 ZAL 82.97 ZAP 19.39 ETS 54.66 ZAE 150.76 ETE

123.06 ECC .23053 INC .0288 VI 29.423

290.58 RCA 94.69 APO 151.43 VZ 35.158

329.39 ?AC 84.97 ETC 260.85 CLP -10.10

0LA -20.74 RAL 239o51RA0 6567.5 VEL 11.554 PTH

L-! TINE INJ IJT

1391.63 5.24

5454.61 28._

1173.49 4.02

5147.97 29.61

1051.10 1.06

4843.14 33°08

2.02 VHP 7.515 0PA -36.79 RAP 239.29 ECC 1.1991

INJ _ |NJ RT AS( INJ AZHTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

333.84 94.36 117,87 B 56 52 791.6 8.93 347.10

251.55 99.74 87.58 16 6 20 4854.6 27.59 242.94

337.13 93.69 119.65 10 0 49 573.5 7.94 330.54

228.90 99.65 85.70 17 36 19 4548.0 28.70 220.21

326.01 91.85 124.17 I0 37 50 451 .| 5.53 319.78

205.27 99.17 80.84 19 8 41 4243.1 31.46 196.42

NI0-CCURSE E_CUTI_i ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1451,9 _ 583,0 SG3 208.7 ST 473.6 _ 423,8 SS 297.9

RRT -.6745 RRF .7250 RTF" -.8727 CRT -.6747 CRS -.4253 CST .9516

St_ 1564.6 A23 -.1137 R13 .8848 LSA 633.0 N9 302.5 SSA 20.8

_1 1508.7 SC.Z 414.2 THA 163.57 ELI 582.4 £1_ 254.4 ALF 139.69

LAUNCH DATE AUG 18 19/_ FLIGHT TIME I04.00 AA't_IVAL OATE NOV 30 1970

PEL|OCENTRIC CONIC

RL 151.43 IJL .00

RP 107.76 LAP .16

RC 47.431GL 1.38

PLAMETOCENTRIC CONZC

C3 11.175 _ 3.343
LNCH A2't4TH LNCH TINE

90,00 8 10 4

90.00 14 52 43

I00.00 9 19 50

100.00 16 25 39

II0.00 I0 2 57

I|0.00 17 59 1

0IST_U_ 267.539

LOL 324,65 VL 26.097 0AL .OZ AZL 89.82 _ 114.47 SMA

LOP 79.12 VP 37,_3 GAP -10.53 AZP g0,07 T/q. 179.92 TAP
GP -18.09 ZAL 84.07 ZAP 21.73 £T$ 51.52 ZAE 148.79 ETE

123.83 £CC .22290 IN(: .1756 Vl 29.423

294.39 RCA 96.22 APO 151.43 V2 35.168
327.79 ZAC 83.64 ETC 261.02 CLP -12.25

OLA -18.93 RAL 238.72 RAO 6567.4 VEL 11.514 PTH 2.01VHP 7.138 0PA -38.45

L-; TINE INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TINE PO C$T TIN

1450.73 3.35 357.15 _'Z.01 118.13 8 34 15 850.7

5382.38 27,T7 244.84 96.98 84.24 16 _ 6 4762.4

1225.61 2,21 340.00 91.41 119.81 9 40 15 625.6
5062.73 29.01 Z"_.M 96.82 82.45 17 50 2 4462.7

1090.49 -.45 328.1_ 89.71 124.18 l0 21 7 490.5

4770.61 32.16 199.81 96.18 77.74 19 18 31 4170.6
O|FIrER[NTIAL O_CTIONS

TD[ .1407 TRA -.7232 TC3 .g028 BAIJ .1632

-.2320 _A .IL>'Z2 RC3 -.6153 FAU .04029

FOE -.0383 FRA .8701 IRC3-3.12J2 BSP 4444

BOE .2713 l_'A .7534 8C3 1.0925 RiP -5_M

MIO-COJI_IE rxECUTION ACCURACY

SGT 1462.7 Stae 613.5 S_3 L'_.O
f_T -°70"['0 R_F .7687 RW -.8731

SC_ 1586.1 1_3 -.1373 R13 .8885

_l 1531.0 _2 414,5 THA 1_.13

RAP 240.05 ECC 1.1839
INJ 7 LAT INJ 2 LONG

7.09 350.47

26.68 236.34

6.22 333.44
27.66 214.09

4.04 321.85

30.14 191.18

ORBIT DETERNINATION ACCURACY

ST 461.5 SR 403.3 SS 297.0

CRT -.6567 CRS -._002 CST .9128
LSA 604.9 NSA 312.3 SSA 21.4

ELI 559.1 EL2 251.0 ALF 140.82

L_UNCH 0ATE AUG 18 1970 FLIGHT TIN_ |06.00 ARRIVAL 0ATE 0£C 2 1970

H_LIO(ENTRIC CONIC

RL 151.43 LAL .00

RP 107.72 LAP .35

RC 48.893 GL 3.23

PLAN_T(X[NTRIC CONIC

C3 10.400 VI,4L 3.225

LN(.H ATNTH LNO4 TIN[

90.00 7 46 10

9O.OO 15 10 39

I00.00 B 57 53

IDO.DO 16 41 37

iio.oo 9 44 53

110.00 18 11 7

0ISTAN_E 274.274

LOL 324.65 VL 26.214 GAL -.14 AZL 89.60 PR_ 117.70 SNA 124.53 ECC .21598 INC .3965 VI 29.423

LOP 82.]4 VP 37.]94 GAP -9,80 AZP 90.18 TAL |B0.51 TAP _98.21 RCA 97,63 APO ]51.43 V2 35.119

GP -19.71ZAL 85.20 ZAP 24.29 [TS 48.97 ZAIE 146.93 ETE 325.94 ZAC 82.11ETC 261.16 CLP -14.50

OLA -16.89 RAL 237.97 RA0 6567.4 VEL 11.480 PTH 2.00 VHP 6.786 0PA -40.27 RAP 240.65 ECC 1.1712

L-I TI_ |NJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TIN[ PO _$T TIN INJ 2 LAT INJ 2 LONG

1515.24 1.28 .76 89.89 118.29 8 11 25 915.2 5.05 354.11

5268.53 26.95 238.10 94.34 80.96 16 38 27 4668.5 25.42 229.76

1283.85 .29 343,ZD 89.34 119.89 9 19 16 683.8 4.27 336.67

4975.16 28.06 216._0 94.12 79.25 18 4 32 4375.2 26.29 207.95

11_6.61 "2.21 330.47 87.78 124,12 10 3 49 536.6 2.28 324.26

4695.17 _0.93 194.27 93,36 74.67 19 29 22 4095.2 28.52 185.90

CR81T OETERNIN_TION KCU_K_

ST 453.5 SR 381.7 SS 298.7

CRT -,6664 CR$ -.1945 CST .8566

LSA 583.8 MSA 315.1 SSA 22.4

ELI 543.0 EL2 237.7 ALF 142.28

OIFFERI[NTIAL CC2_IECTI_q_

TOE .1285 TRA -o7_3 TC3 1.10_Z 8AU .1886

ROE -.gJ04 RRA .1361RC3 -,7802 FAU .04487

FOE .0023 FRA 3054 FC3-3.7352 85P _082

BOE .2466 _RA .7154 8C3 1.3561 FSP -7L'4

MI0-COJI;_[ EXECUTION ACCUd_ACY

SGT 1504.8 _ 675.9 S03 253.8

RRT -.7620 RRF .823_ RTF' -.8856

SC_ 1649.7 R_3 -.lUg R13 ,9034

_1 1597.3 K2 412,4 THA 159.69

LAUNCH OATE AUG 18 1970 FLIGHT TIN[ 108.00 ARRIVAL OATE OEC 4 1970

HEL IO_ENTRIC C(_IC

RL 151.43 LAL .00

RP 107.69 L_P .54

RC 50.451 GL 5.32

PLAN[ T_X:rNTRIC C(_IIC

C3 9.762 Vf,4. 3.124

LNCH A2_ATH LNCJ4 TIME
50.00 7 Zl 57

go .00 15 29 23

IDO.O0 8 35 27

I00.00 16 58 34

110.00 9 26 11

110.00 18 24 19

OlSTANCE ZB0.994

LCL 324.65 Vl. ZL319 GAL -.30 All. _9.37 _ 120.92 S_A 125.18 ECC .20973 INC .6305 Vl 29.423

LOP 85.57 VP 37.477 GAP -9.09 A21_ gO.32 TAL 181.11 TAP _O2,04 RCA 98,93 APO 151.43 V2 35.188

OP -21.54 Z_I. 86.35 ZAP _/'.10 ETS 46.88 ZklE 145.15 ETE 323.81ZAC P0.36 ETC 261.26 CLP -16.85

OLA -14._O RAL 237.29 RAO 6_67.4 VEL 11o452 PTH 1.99 WAP 6.460 0PA -42.25 RAP 241.05
L-| TINE INJ LAT fNJ IOMG JNJ RT ASC INJ AZNTH INJ TfNE PO CST TIN INJ 2 LAT

1385.80 -l.O0 4.69 88.05 118.30 7 48 _ 985.8 2.79

5172.66 25.74 231.34 91.88 77.78 16 55 36 4572.7 23.80

I_48.62 -1.91 _46.75 87.55 119.84 8 57 56 748.6 2.08

4885.07 96.75 _09.93 91,62 76.14 18 19 59 4285.1 24.58

1189.73 -4.24 333,Z5 86,09 123.95 9 46 1 589.7 .25

4616.73 2_.38 188.69 g0,76 71.70 19 41 16 4016.7 26.61

0IFFERENTIAL CORRECTIONS

TOE .1116 TRA -o_812 T(3 Io23_0 _ .20_

ROE -.1851RRA .1538 R_3 -.94_0 FAU .04818

FOE .0628 FRA ,9_01 FC3-4.27_0 8_k° 5241

E_ .2161 8RA .6_3 8C3 1.5586 FSP 495

NIO-C._ EXECUTION ACCURACY

SGT 1518.8 _r_ 741.8 SG3 278.4

RRT -._019 R_r .N42 RIT -.892J

1690.2 _3 -.1537 RI3 .9134

SGI J639.6 S02 4J0.5 THA 157.09

ECC 1.1607

INJ 2 LONG
3_8.06

223.21

340.23

201.80

327.03

180.6J

ORBIT 0ETERHII_TION ACCURACY

ST 438.6 SR 350.9 SS 311.5

CRT -.6739 CRS -.0490 CST .7660

LSA 553.6 NSA 324.9 SSA 22.8

ELl 516.8 EL2 220.0 ALF 144.23

10_8



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE AUG 18 1970 FLIGHT TIN| 110.00 ARRIVAL OAT[ 0EC 6 1970

HIELIOCENTRIC (CNIC 0|STANCE 287.700

RL 151 .43 LAL .00 LOt. 324.65 VL 26.414 GAL -,44 JZL 89.12 HC.A 124.15 SNA 125.77 ECC .20409 INC .8811 VJ 29.423

RP 107.67 LAP .73 LOP 88.80 VP 37.552 GAP -8.40 AZP g0.49 TAL 181.70 TAP 305.85 RCA J00.iJ APO 151.44 V| 35.198

RC 52.096 GL 7.67 GP -23.61 ZAL 87.48 TAP 30.16 lrTS 45.12 ZN[ 143.40 F'TF" 321.38 ZAC 78.36 ETC 261.33 CLP -19.33

PLANE T(XF'NTRI ( CCNIC

C3 9.252 VHL 3.042 OL4 -12,06 RAL 236.69 RAD 6567,3 V1EL 11,4_0 PTH |,98 VHP 6.163 0PA -44.43 RAP 241.21 ECC ! .152_

LNCJ,4 A2'NTH LNCH TINE L-I TINI:' ;NJ L.AT IN! _ IN! RT AS_ |NJ AZNTH IN! TIN| PO CST TIN IN! 2 LAT IN! 2 LONG

gO.00 6 57 25 1663,00 -3.49 9.00 86.53 118.|Z 7 25 8 1063,0 .30 2.37

9(3.00 15 49 9 _074.4§ 24,|5 Z24.59 89.67 74.75 17 13 44 4474.5 21.83 216.69

100.00 8 12 36 1420,40 -4.33 }50.70 _,07 1|9,61 8 36 17 820,4 -.36 344.17

JO0.OO 17 16 39 4792,29 25.08 203,54 89.38 73.18 18 36 31 4192.3 22.54 195.67

110.(30 9 6 58 1250.17 -6.52 336.43 84.71 123.63 9 27 48 650.2 -2.06 330.19

110.00 18 38 47 4535.29 27.52 183.09 M.4S _.87 19 54 L_Z 3935.5 2A.59 175.31

01FIrEN[NTIAL CORIq[CT|CNS NI0-OOUI_ [N[CUTICN ACCURACY ORBIT 0ETERNINATION ACCURACY

TO[ .0816 TRA -._6 TC3 |.3587 _,U .21"/_ SGT |331.$ _& n4,6 SG3 305.1 ST 420.8 SR 310.4 S| 345.6

RO( -.1552 RRA .IT'S RC5-|,J_C_ FAU .05155 RRT -.6318 W ,_MO RTF -,8965 CRT -,6762 CRS .0837 CST .6717

F0[ .1428 FR4 1101_ FC3-4.8235 6_IP 5352 _ 1740.3 R_ -.J667 R|3 .9226 LSA 525.5 NSA 340.9 SSA 23.1

BOil .1782 8RA ,6917 BC3 |.7562 FSP -871 $61 1C_10.2 S_ 415.1 TIM 154.2| ELI 483.5 EL2 199.0 ALF 147.28

LAUNO4 04TE AUG 16 19"/'O FLICd4T TIN| |12.00 ARRIVAL 0ATE 0EC B 1970

HEL|OCENTR|¢ C.CNIC 0I$TAINIQ[ Z_I._I0

21. 151.43 LAL .00 L,.Q. 324.65 VL 29.499 GAL -,56 A2L M.65 PiCA |27.38 SI4A |26.32 ECC ,19904 INC 1.1517 VI 29.423

k'P 107.64 LAP ,92 LOP 9_.04 VP 37,$_0 GAP -7.74 A2P g0,70 TAt. |82.27 TAP _9,66 RCA 101,17 APO 151.46 V2 35.206

RC 55.818 GL 10,50 GP -25,94 ZAL. 8a._MI ZAP 33.441 [TS 45.61 ZA[ |41,66 ETE 518,64 7AC 76.08 ETC 261.34 CLP -21.95

PLAN[T(_ENTR|C CCN]C

C3 8.868 VHt. 2.978 DLA -9.25 RAt. 236.Z| RN) 8367.3 VIII. J1.413 PTH 1.98 VHP 5.897 OPA -46.83 RAP 241.08 ECC 1.1459
LNG.I AZMTH LNO.I TIN| L-| T;141[ ]NJ LAT IN| _ IN| RT AS(: ]NJ AZNTH |NJ TIN| PO CST T|N |NJ 2 LAT IN| 2 LONG

gO.O0 6 32 3| 1747,58 "6.18 |3.76 85.40 |17.69 7 | 39 1147.6 -2.43 7.09
gO.O0 16 10 12 4973.51 Z_.|8 217.85 67,76 71.93 |7 33 5 4373.5 19.51 210.20

100.00 7 49 20 |499.76 "6,M 333.10 84,H 119.]4 8 14 20 899,8 -3.04 348.53
100.00 17 _ 4 4_.56 23.04 J97,16 87,47 ?0;41 18 54 20 4096.6 20.16 189.55

110.00 8 47 16 13|6.34 -9.1_ 340,1_ 83.1_ 123.|0 9 9 15 718.3 -4.66 333.76

110.00 18 54 37 443aO.75 23.3| J77.3| INS,49 66._ 20 8 48 3850.7 21.88 170.03

O|FFEIq[NT|AL (..OI_CT|(_ N|0."(._i_J[ [_CUT|(_I A(_LIRACY OI_|T 0_T[RN|NAT|CN ACCURACY
TO[ .0612 TRA -.6|dO TO3 | .42_1 _ .2_7 SGT |535.S _ SP_.7 SG3 332.8 ST 401.0 SR 260.3 S$ 401.6

ROE -.1194 RRA .2052 RC3-|.3514 FAil ,05504 lINT -.85G0 iN" .g_50 RTF -.9004 CRT -.7050 CRS .1444 CST .5931

FOE .2427 FRA 1.O'/_3 FC3-_,37_1 68P 55_ _ J?_M.O R_ -.1749 R|3 .9323 LSA 515.9 NSA 351.0 SSA EE.?

.1342 eRA .M54 (K:_ 1.9C:_7 FSP -'9_7 SGI 1743._ S_ 422.3 1'HA 150.77 ELI 448.7 EL| 165.0 ALF 151.15

LAUNCH OATE AUG 18 1970 FLIGHT TIN| 114.00 ARRIVAL O_TE 0EC 10 1970

HI[LI(XENTRIC COliC 0ISTANCE 301.062

RL 151.43 LAL ,(X_ LOt. 324.65 VL 26.575 GAL -.68 _TL 88.55 PI_A 130,61 SNA 126.80 ECC .194_3 IN(: 1.4468 Vl _9.425

RP 107,61 LAP |.lO LCP 95.27 VP 37.C_2 GAP -7.10 A2'P g0,94 TAL 182.82 TAP 313.43 RCA 102.14 APO-LSt.47 v2 35.214

RC 55.612 GL 13.22 GP -28.57 7Ak _9,63 TAP 37.08 ETS 42,26 7AE 139,64 ETE 515.58 ZAC 73,51ETC 261.29 CLP -24.71

PLAN[TOCENTRIC CONIC
C3 8.609 VY4. 2.954 OLA -6.17 RAL 235,86 RAO 6367.3 VI[L 11.402 PTH J.97 VHP 5.665 OPA -49.46 RAP 240.58 ECC 1.1417

LNCH ATMTH LN_H 11141[ L-I TIN| IN| LAT |NJ LONG IN| RT A_ |NJ AZMTH |NJ TIN| PO CST TIN IN| _ LAT IN| _ LONG

90,00 6 ? 10 1840.57 -'9.08 19,03 84,70 116.94 6 37 50 1240.4 -5.40 12.29
90.00 16 3_ 47 486<3.43 19.83 211.|2 86.29 69._ 17 53 56 4269.4 16.84 203.72

100,(30 7 25 34 1387.41 -9.85 .OZ 64.30 118.38 7 52 2 987.A °5.99 353.37

100.00 17 57 3 4597.6| 20.64 |g0,79 65.95 67.68 19 13 41 3997.6 17.46 183.a4

110.00 8 27 6 1394.76 -1|.89 344119 83.08 122.29 8 50 21 794.8 -7.54 337.79

110.00 19 12 1 4363,03 22.79 |71.94 94.91 63.80 Z0 24 44 3763.0 19.08 164.77

0IIrFI[I_NTIAL CCR_I[CT|CNS NIO-C_LIR_ [_(,"UT|(_N ACCURACY OR1E_IT 0ETIrRMINATION ACCURAC y'

TO[ °0335 TRA -.6_3 TC3 1.4631 BAt) .2479 SGT |5_.5 _ 1049.8 _G3 _59.4 ST 383.1 SR 206.0 S| 481.3

ROE -.0757 RRA .2_8 RC3-1.5605 rat) .038|6 RRT -.67_8 _ .gdS$ 211 r -.g020 CRT -.8026 CRS .0380 CST .5559

F'O[ .3640 FRA 1.|399 FC3-5.8204 BSP 5"_ _ 1649.3 1_3 -.1795 R13 .9416 L,S_ 551.7 NS4 340.7 SSA 21.7
I_E .0827 BRA .6824 BC3 2,1538 IrSp -1046 SG| |797.? SGZ 434.0 THA 146.77 ELi 420.5 El,_ 112.0 ALF 154.74

LAUNCH OATE AUG 18 1970 FLIGHT TIN| 116,00 ARRIVAL 0ATE DEC 12 1970

H[L |OCENTR|C C.CN | C
RL 151.43 LAL .00

RP 107.59 LAP |.28

RC 57.469 Gl. 16.43

PL4N[ TOCrNTRJC COLIC

C3 8.48| _ 2.9|Z

LNCH A2'NTH LNCH T|N[

90.00 5 4l I0

gO.O0 16 57 16

100.00 7 I |2

100.00 18 19 55
110.00 6 6 ZS

110o00 19 31 |2

DISTANCE 30?.?IS

L.Q. 324.63 Yr. L_.M3 GAL -.78 AZli. M._3 HC,A 133.85 SNA |27.24 ECC .19(352 IN(: !.7721

g_,Sl VP 37.737 GAP .-$.48 A_IP 91.23 T_. |83.33 TAP 317.18 RCA 103.00 APO 151.49
GP -3|,_10 ZN. g0,38 RAP 40,_ ITS 40.9_ ZN[ 137,gO ETE 312.2J ZAC 70.60 ETC 261,16

OLA -2.63241. _5._7 _ _$?,3 V_L |1.396 PTH |.97 VHP 5.471DPA -52.35 R_P 239.61

L-| T|N_ |NJ L_T |NJ _ |NJ _ 45_ |NJ A2_ITH |NJ T|NE FrO C$T T|N |NJ 2 LAT

194_,41 -1_.17 _4.g4 64.5_ _15.77 6 13 33 1542.4 -8.61

418],73 IT.J| Z04,39 85,_4 67,09 18 16 37 4161,7 13.66

|M4.27 -12._3 5.57 _14.14 117.J9 7 29 |6 1084.3 -9.18

4495,11 17.8_ 184.43 94,19 65,64 19 34 50 3895.1 14.44

1460,10 -|4.94 _148.S1 8_,g_ J_l.|l 6 31 5 880.1 -10.71

42"_.05 19.9_ lf_.4l 83,_1 6J,65 20 42 24 _S72,0 16,01
DZFFE_I[NT|AL CORR[CT|OIS

TO[ .0058 TRA -.6Z50 TC3 | .4646 BAU .L_$51

ROE -.0219 J_A .280_ R(:3-1.6L_5 F_J .0_103

FO[ .5051 FRA 1.2103 FC_-6._S 8_P 5_

60[ .0Z27 MA .M49 BC3 2.3381F_P -11_

MI0-GXIt_ [)I:OJrrXO_ACOJRACV

SGT 1497,8 SM 1197.2 SG3 384,8

RRT -.884_1tlF .9611RTF -.gO2_

SC_ 1917.4 RL_ -,1778 RI3 .9512

SGI 1664.0 _ 449.4 THA 142.17

VI 29.423

V_ 35.222
CLP -_7.65

ECC 1.1596

|NJ 2 LONG
18.07

197.22

358.78

177.32

342.37

|59.51

ORBIT OETERN|NAT|ON ACCURACY

ST 370.4 SR 174.0 S| 5BJ.l

C.RT -.9689 CRS -.3695 CST .5615

LSA 655.6 NS_ 317.0 SSA 19.9

ELI 407.4 EL2 59.J ALF 155.28
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 0ATE AUG 18 1970 FLIGHT TIME |18.00 ARRIVAL 0ATE DEC 14 1970

HqELIOC[NTRIC CONIC OISTANCE 314.349

RL 151 .43 LAL .00 LOL 324,65 VL 26.704 GAL -.87 AZL 87.87 HCA 137.08 ._IA 127.64 ECC .18698 IN(: Z.1349 Vl 29.423

RP 107.57 LAP 1.45 LOP 101.74 VP 37.785 GAP -5.88 AZP 91.56 TAL 183.80 TAP 32'0.88 RCA 103.77 Also 151.50 V2 35.229

RC 59.382 GL 19.95 GP -34.7B 74L 91.43 ZAP 45.10 FTS 39.69 ZNE 135.74 [TO" 308.54 ZAC 67.35 ETC 260.94 CLP -30.76
PLANK TOCrNTRI C CONIC

C3 8.499 _ 2.915 OLA .79 RAL 235._ RAO 6567.3 MEL 11.397 PTH I._)7 VNP 5.3Zl 0PA -55.49 RAP 238.05 FCC 1.1399

LN(.H ATNTH LNCH TIME L-| TIN[ XNJ I.AT INJ _ INJ RT ASC INJ A2'NTH |NJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

90.00 5 14 17 2055.06 -15.41 31.63 84.94 114.06 5 48 32 1455.1 -12.03 24.58

90.00 17 24 5 4649.86 14.02 197.63 84.74 65.14 18 41 55 4049.9 10.55 190.67

100.00 6 36 0 1791.49 -16.17 11.88 84.58 115.49 7 5 51 1191.5 -12.61 4.90

I00.00 18 45 3 4388.66 14.78 178.05 64.38 63.72 19 58 12 5788.7 11.13 171.16

110.00 7 45 5 1575.LP_ -18.21 354.35 83.47 119.44 B 11 21J 975.2 -14.15 347.59

110.00 19 52 27 4177.69 16.80 160.g0 83.23 59.79 21 2 5 3577.7 12.66 154.24

DIFFERI[NTIAL CORI_CTIONS NIO-CJ_JI_E EIECUTZ()I ACCURACY QRBIT OETERNINATION ACCURACY

TOE -.O216 TRA -.6104 TC3 1.4152 eAU .7842 SGT 1416.7 SGR 1370.3 SG3 406.9 ST 363.2 SR 218.7 SS 699.8

ROE .0467 _RA .3310 R¢.3-Z.0675 FI_J .06372 RRT -.8900 _ .9724 RTF -.9004 CRT -.9446 ORS -.8184 CST .5979

FOE .6698 FRA 1.2818 FC3-6.4398 BSP 6166 SGe 1_.9 _ -.1686 R13 .9607 LSA 764.2 NSA 291.8 SSA 17.5

_3OIE .0514 8RA .6943 8C3 2.5013 FSP -1205 $61 1944.4 SG_ 468.0 THA 138.97 ELl 419.4 F'L2 62.2 ALF 149.64

LAUNO< OATE AUG 18 J970 FLIGHT TINE |_.00 ARRIVAL OATE 0EC 16 1970

HEL ](XENTRI C CONIC
RL 151.43 LAL .00

RP |07.55 LAP 1.62

RC 61.346 GL 23.77

PLANE T_ENTRIC CONZC

C3 8.685 _ 2.947

LNCH A2'NTH LNCH TIME

gO.00 4 46 3
90.00 17 55 51

JOO.DO 6 9 35

100.00 19 12 59

110.00 7 2"Z 53

110.00 20 16 11

OZSTlaKE _*O.gSO

LO. 324.65 VL 215.757 GAl. -.95 AZL. 87.,46 _ 140.31 SI4A 127,_3 ECC .18388 INC 2.5447 vJ 29.423

LOP 104.98 VP 37.879 GAP -S.30 AZP- 91.96 TAL 184.23 TAP 324.54 RCA 104.45 APO 151.52 V2 35.235

GP -38.40 ZN. 92.13 ZAP 49.52 ET$ 38.28 ZA£ 133.30 ETE 304.61 ?AC 63.74 ETC _60.58 CLP -34.07

OLA 4.68 RAL 239.B5 RAO 65157.3 _EI. 11.405 P1H 1.97 VHP 5.222 0PA -58.88
L-I T|NE XNJ LAT INJ _ INJ RT A_ ZNJ A214TH TNJ TINE PO CST TIN

2180.14 -18.72 39,31 $6.07 111.64 5 22 23 1580.1

4533.00 10.57 190,78 84,86 63,58 19 9 24 3933.0

1910.67 -19,52 19.15 85.73 113,10 6 41 26 1310.7

4277.70 11.34 171.61 B4.46 62.16 20 24 17 3877.7

1681.29 -21.64 .67 84.66 117,13 7 50 54 1081.5

4079.84 13.37 155.40 83.27 58.24 21 24 11 3479.8
OIFFERI[NTIAL CORIREC TIONS

roll °.0470 TRA -.59_ TC3 I ._92 B_J ._1053

ROE .1349 RRA ._._0 RCS-2.L_03 FAU ,06437

FOE .8543 FRA 1.3484 FC3-6.4160 6_P 6493

8OK .1428 8RA ,7119 6C3 2.6794 FSP -1262

RAP 235.69 ECC 1.1429
INJ 2 LAT INJ 2 LONG

-15.61 32.01

6.94 183.99

-16.22 -t1 .gD

7.52 164.89

-17.83 353.61

9.08 J48.93

ORBIT 0ETERMINATION ACCURACY

ST 359.9 SR 351.1 85 831.2

CRT -.8291 CRS -.9609 (:ST .6461

LSA 933.1 HSA 270.0 SSA 15.0

ELI 480.9 EL2 146.9 ALF 135.86

NI0-COLMS_ EN[CUTI(]q ACCURACY

SGT 1394.5 _ 1569.4 SG3 423.1

_RT -._05 _ .9805 RTF -.6956

• G_ Z099.4 RZ3 -.1523 R13 .9698

SGI _042.0 ._2 487.7 THA 131.21

LAUNCH 0ATE AUG 18 1970 FLIGHT TIN[ 122.00 _RRIVAL 0AT£ 0KC 18 1970

HELIOCENTRIC CONIC

RL 151 .43 LAL .(_O

"RP 107.53 LAP 1.79

RC 63.355 GL 27.86

PLANE TO(£NTRIC CONI(

C3 9.081 VHL 3.013

LNC.PI A_'NTH LKH TINK

90 .IX} 4 15 46

90.00 18 27 24

I(30.00 5 41 24
100.00 19 44 27

110.00 6 59 _6

110.0(} 20 42 54
OIFFrR_NTIAL CORR1ECTION$

TOE -.0650 TRA -.5757 TC3 I .1_O 8AU .32g0

ROE .2466 RRA .4"/'05 RC3-2.4536 FAU .06419
FOE 1.0463 FRA 1.4096 FC_-6.1193 BSP 6804

BO[ .2550 BRA .7435 8C3 2.7097 F_ o -IL_I_

01 STANCE 327.550

LOL 324.65 VL 26.803 GAL -1.02 ATL 86.99 HC* 143.54 SNA 128,29 ECC .18117 INC 5.0145 Vl 29.423

LOP 108.22 VP 37.866 GAP -4.74 AZP 92,43 T4L 184.60 TAP 328.14 RCA 105.05 APO 151.53 V2 35.240

GP -42.37 7AL 92.67 ZAP 54.15 ETS 36.67 ZA£ 150.52 ETE _X).49 ZAC 59.77 ETC _60,07 CLP -37.57

CLA 8.82 RAL 236.26 RA0 6567.3 VEL 11.422 PTH 1.98 VHP 5.183 0P* -62.48 RAP 232.25 ECC 1.1494

Lol TINE INJ LAT INJ LONG INJ RT ASC INJ A2_4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG
2320.28 -21 .99 48.29 88.05 108.31 4 54 26 1720.3 -19.28 40.66

4409.93 6.76 183.74 $5.72 _.44 19 40 54 3809.9 3.02 177.07

2044.07 -22.85 27.65 87.72 109.82 6 15 28 1444.1 -19.94 20.07
4161 .58 7.56 165.03 85.29 60.99 20 53 48 3561 .4 3.64 158.45

1799.86 -25.15 8.11 86,72 113.98 7 29 26 1199.9 -21.67 .66

3978.35 9.67 149.87 84.01 57.05 21 49 12 3578.3 5.26 143.55
NI0-COJRS[ E_ECUTION ACCURACY ORBIT 0ETERt4IN_TION ACCURACY'

SGT 1312.5 SGR 1796.1 SG3 431.5 ST 355.1 SR 543.7 SS 963.7

RRT -o8_47 _ .9862 RTI r -.BB63 CRT -.7722 CRS -.9902 CST .6783
72_4.6 R_3 -.1_10 RI3 .9779 LSA 1133.7 MSA 254.7 SSA 12.5

_1 2165.9 _ 507.4 TH_ 125.09 ELI 618.3 EL2 198.4 ALF 120.20

LAUNCH OATE AUG 18 1970 FLIGHT TIN[ 124.00 ARRIVAL DATE CEC 20 1970

H_LIOCENTRIC CONIC

RL 151.43 LAL .00

RP 107.52 LAP 1.95
RC 65.403 GL _.27

PLANETOCENTRIC CONIC

C3 9.752 _ 3.123

LN¢..q ATMTH LNCq TIME

90.00 3 42 15
gO.00 19 6 5

I00.00 5 10 2_

I00.00 20 20 3_
110.00 6 34 10

110.00 21.13 _0

OISTANCE 334.116

LOL 324.65 VL 26.843 GAL -1.07 AZI,- 66.44 _ 146.77 ,_44 128.56 ECC .17883 I_C 3.5622

111.47 VP 37.899 GAP -4.19 AZP _,9_ TAL 184.91 TAP 331.6,q RCA 105.57 APO 151.55

6P -46.66 7AL 93.04 ZAP _.gfl ETS 34.76 Z_E 127,35 ETE 296.22 ZAC 55.47 ETC 259.35

DLA 13.20 RAL 238.91RAO 6567.4 VEL 11.452 PTH 1.99 VHP 5.216 OPA -66.21 RAP 227.25

L-I T|NE INJ L4T INJ _ INJ RT AS(: INJ ATMTH INJ TIME PC) CST TIM INJ 2 LAT
2479,62 -24.99 58.99 91.01 103.76 4 23 34 1879.6 -22.85

4278.47 2,57 176.36 87.49 61.79 20 17 24 3878.5 -1.22

2195.12 -25.96 37.79 90.73 105.36 5 47 3 1595.1 -23.60

dO38.20 3,45 1_8.21 $7.00 60.29 21 27 52 3438.2 -.53
1953.20 -ZB.51 16,99 89,83 109.71 7 6 23 1335.2 -25.56

3872.89 5.72 144.L_ 83.59 56,24 22 17 53 3272.9 1.25

OIFFERENTIAL _CTIONS

TOE -.0730 I_A -.5555 TC3 .9381 _AU .3540

ROE .3901 RRA .5656 RC3-2.3477 FAU .06218

FOE I .2_3 FRA 1.4549 IrC3-5.5202 68P 7296

_OE .3969 BRA .7914 BC3 2.7149 FSP -_1_

NI0-C_JR_ EXECUTION ACCURACY
SGT 1_03.8_ Z044.6 SG3 428.2

RRT -,8_j4 _#F ._J_ RTT: -.8688

237_.7 R_3 -.1064 R13 .9846

SGI 2313.7 SG2 525.6 THA 118173

Vl 29.423

V2 35.245

CLP -41.28

ECC 1.1605

INJ 2 LONG
50.98

169.73

29.79

151.68
9.06

138.03

ORBIT DETERMINATION ACCURACY
ST 340.8 5,R 785.4 SS 1059.9

CRT -.7350 CR$ -.9972 CST .6835

LSA 1_64._ MSA 243.5 SSA 10.2

ELI 827.6 EL2 219,3 ALF 109.08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE AUG 18 1970

HELIOCENTRIC CONIC

RL 151.43 LAL .00

RP 107.51 LAP Z.lI

RC 67.486 GL 36.91

PLANE TOCENTRZC CONIC

C3 10.808 VHL 3.288
LNCJ-I ATNTH LNCH TIN[

90.00 3 3 15

90.00 19 52 17
I00.00 4 35 0

100.00 21 3 12

lJO.O0 6 6 5

liD.DO 2I 48 37

FLIGHT TIME IZ6,l_ ARRIVAL 0ATE 0EC ZZ 1970

CiSTANCE 340.658

LOt. 324,65 VL 16,877 GAL -|,lI A?L 85,79 HCA I50,00 StAA 118.79 ECC ,J7683 INC 4,Z133 vJ 19,423

LOP 114.7l VP 37.927 GAP -3.66 ATP 93.65 TAL 185.16 TAP 335.16 RCA 106.0l APO 1fii.56 V2 35.249

GP -§l._4 7AL 93.21 ZAP 6_.81 ETS _2.44 ZAE IZ_,7_ ETE 291.87 ZAC §0.86 ETC 258.37 CLP -45.I9

OLA I7,76 RAL 237,81 RAO 6567,4 VEL 11,498 PTH 2,00 VHP 5,338 OPA -69.92 RAP 219,9A ECC I,I779

L-I TIN[ INJ LAT |NJ LONG INJ RT A,_ INJ AZ14TM |NJ TIN[ PO CST TIM |NJ 2 LAT INJ 2 LONG

2665,58 -27,35 72,08 95,I0 97,62 3 47 40 2065,6 -26.0Z 63.67

4133,83 -2,10 168,Z9 90,39 61,75 ZI III 3533.8 -5,86 16J.63

2369,68 -28,52 _0,12 94,9I 99,36 5 I4 30 I769,7 -26,93 41,68

3904,97 -1,07 I50.89 89.82 60,12 22 8 17 3_05,0 -5,03 J44,35

2'084,73 -31.51 27,77 94,I9 103,99 6 40 50 1484,7 -29.27 19.28

3762,68 1,52 138.48 88,_ 55,85 22 fll _O 3162,7 -Z,97 132.28

DIFFERIENTIAL CORRI[CTIONS NIO-(_UR_E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.0632 TRA -.5239 TC3 .6947 8AU .3802 SGT 1067.6 ,_ 23|0.5 SG3 412.3 ST 308.3 SR 1067.0 55 I196.I

ROE .5726 RRA .6821 RC3-2.5378 FAU .05826 RRT -.8_7 RRF .9930 R1T' -,8367 CRT -.6636 CRS -.9991 CST .6323

FOE 1,4124 FRA 1,4766 FC3-4,6663 BSP 7827 _ 2545,2 1_3 -,0809 R13 ,9897 LSA 1615,1 MSA 235,7 55A 8,2

.5760 6RA .8600 8C3 2.6312 FSP -1259 ,%1 2487.2 _2 540.1 THA I12.29 ELI 10117.3 EL2 226.3 ALF 101.35

LAUNCH DATE AUG 18 J970 FLIGPIT T|NE |28,(_ ARRIVAL 0ATE OEC 24 1970

PELICXENTRIC CONIC OISTANQE 347°|73

RL 151,43 LAL .00 LOL 324,65 VL 26.g05 GAL -1,|3 A2'L 84.99 NCA 153,22 ,T#4A 17..8,98 ECC ,17514 |NC 5,0054 vI 29,423

RP IO7,50 LAP 2,25 LCP 117,96 VP 37,950 GAP -3,1fl AZP 94,47 TAL 185,35 TAP 338,57 RCA I06,39 APO I51,57 v2 35,253

RC 69,600 GL 41,73 GP -56,07 ZAL 93,Z0 ZAP 68,64 ETS 29,62 Z_E J19,74 ETE 287,47 ZAC 46,01 ETC 257,02 CLP -49.25

PLAMETOCENTRIC CONIC

C3 12.433 VHL 3.526 0LA 22.46 RAL 23_.96 RAO 6567.5 VEL ||.568 PTH 2.02 VHP 5.575 0PA -73._39 RAP 209.07 ECC ].2046
LNCH AZMTH LNCH TIN[ L-| TIN[ INJ I.AT INJ _ |NJ RT ASC INJ A_4TH |NJ TIN[ PO CST TIM INJ 2 LAT ZNJ 2 LONG

90.00 2 13 31 2895.06 -28.31 88.77 100.28 89.33 3 1 46 2295.1 -18.10 B0.I1

90.1_ 20 31 21 3962.75 -7.55 158.67 94.87 62.63 21 57 24 3362.7 -11.16 ISI .85

I00.00 3 31 I8 2579,76 -29,86 65,57 100,27 91,36 4 34 18 1979,8 -29,36 56.80

IOO,OO 21 56 15 3753.28 --6.19 142.53 94.12 60.69 22 58 48 3153.3 -10.04 135,87

IIO.00 5 33 25 2260.28 -33.64 41.00 96.97 96.44 6 II 5 1660.3 -32.39 31.99

110.00 LP'Z 30 36 3645.52 -2.95 I32.37 _.I3 55.93 23 31 23 3045,5 -7,40 126.11

OIFFERENT|AL CCIRI_ECTION..9 NIO-C(_E [_CUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -,0246 TRA -,46F3TC3 ,4417 6AU ,4061 SGT gO7,0 S_R 2584,9 ,%3 383,0 ST 258,6 SR 1374,9 SS I268,9

ROE .8018 RRA .8263 RC3-2.4036 FAU .05240 RRT -.7748 Mr .9649 R1T' -.7720 CRT -.4610 CRS -.9997 CST .4396

FOE I .5486 FRA 1.4714 FC3-3.6494 BSP 8409 _ _739.5 R23 -.0565 RJ3 .9933 LSA 1874.5 MSA 231 .4 5sa 6.6

60E .8022 BRA .9578 6C3 2.4434 FSP -1179 ._1 2683.2 5G2 552;4 THA 105.90 ELI 1380.2 EL2 228.6 ALF 95.09

LAUNCH 0ATE AUG 18 1970 FLIGHT TIN[ 130.00 ARRIVAL DATE OEC 16 1970

HELIO(ENTR|C CONIC

RL I5|,43 LAL .00

RP IO7.49 LAP 2,39

RC 71,740 GL 46,67
PLAN[TOCENTRIC CONIC

C3 14,951 VHL 3.867

LNCH ATMTM LNCH TIN[

90.00 0 49 9

90.00 22 27 17

I0(1.00 2 47 I3

I00.00 23 J1 55

110.00 4 52 2I

It0.00 23 23 16

OISTAI_E 353,66]

LOL 314,65 VL 26,929 GAL -J,14 AZL 84,00 HCA 156,44 _AA IZ�,I4 ECC .17373 INC 5.9966 VJ 29.423
LCP 121.L_ VP 37,969 GAP -2,65 A?P 95,50 TAL 185,A6 TAP 34J.90 RCA 106.70 APO I51.57 V2 35.255

GP -6I.II ZAL 93.01ZAP 73.27 ETS 26.L=_} ZAE 115.33 ETE 283.00 ZAC 40.95 ETC 255.17 CLP -53.43

CLA 27.23 RAL 14_.43 RAO 6567,6 VI[L 11,676 PTH 2,05 VMP 5,961 OPA -76,19 RAP 192,9I [CO I ,2_6!

L-I TIN[ INJ LAT INJ _ INJ RT AS_ INJ AZI4TH |NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

3244,08 -25,46 113.92 105,64 77.17 1 43 13 2644,I -26,98 105,48

3694,24 -15.52 142,99 102.11 66,02 23 28 52 3094,2 -I8,64 135.69

2863,49 -28.47 86,48 106,30 80,49 3 34 56 2263,5 -29,49 77.82

3550.06 -12.76 131.04 100.74 62.74 24 II 5 2950.I -16.3I 124.05

2471,92 -34,04 57,48 107,04 86,72 5 33 32 1871,9 -34,I2 48.23

3514,40 -7.92 125,46 97.87 56,64 24 21 51 2914,4 -12.25 I19,05

DIFFERENTIAL CORRECTIONS

TOE .0582 TRA -.4266 TC3 .L_357 BAU .4287

ROE 1.0897 RRA 1.0060 RC3-2,1350 FAU .04476

FOE 1,6329 FRA 1.4343 FC3-2.5920 BSP g028

1.0913 MA 1,O9_17 _C3 2.1449 FSP -1059

NIO-C(X/RSI[ EXECUTIOI ACCURACY' ORBIT DETERMINATION ACCURACY

,_.,T 733.5 SGR 1853.7 SG3 341.1 ST 230.I SR I692,0 SS 1300.1

RRT -,6_82 RRF ,9962 RIT -,6249 CRT ,0816 CRS -,9999 CST -.0954

S_ 2946,4 R23 °,0339 RI3 ,9956 LSA 2]33,6 MSA 229,6 SSA 5,3

SGI _.89"_.| SG_ 563.1 THA 99,54 ELI 1691.1 El.2 229.3 ALF 89.35

LAUNCH DATE AUG 18 1970 FLIGNT TINE 132.00 ARRIVAL 0ATE DEC 28 1970

HELIOCENTRIC CONIC

RL 151,43 LAL ,00

RP 107.48 LAP 2,53

RC 73.903 GL 51.62

PLANETOCENTRIC CONIC

C3 I8.973 VHL 4.336

LNCH A2'NTM LNCH TIN[
74.56 21 42 44

I05.44 l 47 31

74.56 21 42 44

105,44 1 47 31

IlO.O0 3 49 53

110.00 0 43

DISTANCE _1_0.117

LQ- 324,65 VL _6.947 GAL -|,14 AZL _/_I(A 159,66 S_A 129,26 ECC ,17259

L_P 124,45 VP 37,965 GAP -_,17 AZP 96,83 TAL 185,49 TAP 345,15 RCA 106,95

GP °66,32 ZAL 91,67 ZAP "17,57 ETS ZZ,07 ZAIE 110,54 ETE 278,42 ?AC 35,74

0LA 31.94 RAL 242.17 RAO 6567.8 VI[L 1|.847 PTH rZ.l 0 VHP 6"556 DPA -77.7!

k-I TIN[ INJ LAT INJ _ INJ RT AS_ INJ A21,1TH INJ TIN[ PC) CST TIM
_9.87 -_.35 I_.!_ 110.92 66.57 22 47 54 3309.9

3137.95 -2"Z,34 104,90 110.91 66,56 2 39 49 2538,0

3909.87 -Z_,35 |6_,_ 110.92 66.57 22 47 54 3309,9

3137.95 -22.34 104.g0 110.91 66.56 2 39 49 2538.0

2759.04 -30.78 79.16 J14.26 74.33 4 35 52 2159.0

3336.78 -14.40 115._ 106.58 58.66 ! 39 5 2736.8

DIFFERENTIAL CORRECTIONS

TOE ,2122 TRA o,3413 TC3 ,0168 BAU ,4452

ROE 1,4489 RRA 1._339 RC3-1.7552 FAU .03596
FOE 1.6544 FRA 1.3686 FC3-I.6424 BSP 9(_7

8OE 1,4643 _RA 1.2802 8C3 1.7552 FSP -90_

IN_ 7,2812 Vl 29,423

APO 151,57 V2 35,257

ETC 252,57 CLP -57,58

RAP 170,57 ECC 1,3122

INJ 2 LAT INJ 2 LONG
-25,33 154.36

-25,32 97,20

-25.33 I54,36

-25.32 97.20

-32.62 10,42

-18.45 I09,02

OROIT DETERNINATIC_ ACCURACY

ST 321.1 SR 1990.9 SS 1284.5

CRT ,6898 CRS-I,O000 CST -,6955

LSA 2379,7 MSA 23I.I 55A 4,3

ELI L=O03._ EL2 23l.I ALF 83.57

NIO-CCUR_ EXECUTION ACCURACY

SGT 5_.3 SGR 3102.9 .%3 2_0.2

RRT °.2"I'04 RRF .9971 RTF -.2665

3160.1 R_3 -.0132 RI3 ,9970

SGI 3107.3 _2 515.2 THA 93.09
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5, 1970 )

LAUNC_ DATE AUG 18 1970 FLI(#_T TII( 134.00

I'_LI(XENTRIC (;ENID DISTANCE 366.538

RL 151 .43 LAL .DO LOL 324.65 VL 26.961 GAL o1.13 47L 80.98 PICA 162.86 SNA

RP 107.48 LAP Z.65 L@P 127.70 VP 37.996 GAP -1.71 ATP 98.63 TAL 185.45 TAP

RC 76.087 GL 56.43 GP -71.74 7AL 91.21 ZAP 81.38 rTS 17.09 ZA£ 105.37 ETE

PLANE TOCENTR;C C(_N| C

C3 25,743 VHL 5,074 0LA 36,47 RAL 244.16 RA0 6568.0 VEL 1_,129 PTH _,17 VHP

LNCH ATNTH LNCH T;14[ L-I TIN[ |NJ LAT |NJ LONG ZNJ RT ASC |NJ AZNTH IN| TII_

66.00 20 58 53 4141.77 -L_Z.92 180.45 119.28 60.82 22 7 55

||4.00 2 47 16 _053.67 -22.g0 98,_ 119.27 60.81 3 38 10

66.00 20 58 53 4141.77 -L_Z.92 180.45 119.28 60.82 22 7 55

114.00 2 47 16 3053.67 -_.90 98.64 119.27 60.8J 3 38 I0

66.00 20 58 53 4J41.77 -21.92 180.4S 119.28 60.82 22 7 55

114.00 2 47 16 3053.67 -22.90 96.64 J19.27 60.81 3 38 10

o|IrFERI[NT|AL C(3RRI[CTIONS NI0-C_JRSI[ EXECUTION ACCURACY

TOE .4831 TRA -.2_J4 TC3 -.1177 6AU .4384 5GT 631.Z SGR 3327.5 SG3 236.2
ROE 1.9175 RRA 1.5483 RC3-1 .2684 FAU ,025_0 I_r .3313 I_F .9977 RTF .3340

FOE 1.6315 FR4 J.29_8 FC3 -.8711 8SP 9913 Sr_ 3386.8 I;E_3 .0078 R13 .9976

80E 1.9774 BRA 1.5624 8C3 1.2739 FSP -714 SGI 3334.3 SGZ 594.3 THA 86.29

L_UNC.H DATE AUG J8 1970 FLIGHT T|NE 136,00

HELI(XENTR| C COLIC

RL 151.43 LAL ,DO

RP J07.48 LAP 2.77

RC 78.289 GL GO;B7
PLANE TOCENTR| C CONZC

C3 38.093 V_. 6.172
LN(.H A214TH LNO4 TII_

59.63 20 36 20

120.37 3 27 e

59.63 20 36 20
120.37 3 27 8

59.63 20 36 20

120.37 3 27 B

OISTI_C£ 372.911

LQ. 324.65 VL _.972 GAL -1.09 A2_. 7B.47

LOP 130.95 VP 38.003 GAP -J._ AZP IOI.ZO 7AL

GP -77.45 ZAL 91.67 Z4P 84.G0 lETS |0°?2 ZN[

ARRIVAL DATE 0EC 30 1970

129.36 ECC .17168 |NC 9.0232 VJ 29.423

348.30 RCA 107.15 APO 151.57 v2 35.258

273.55 ?AC 50.37 ETE 248.73 CLP -61.45

7.461 0PA -77.33 RAP 145.38 ECC !.4237

PC) CST TIN IN| 2 LAT IN| 2 LCNG

3541.8 -26.62 173.05

2453.7 -26.61 91.25

3541.8 -26.62 173.05

2453.7 --26.61 91.25

3541.8 -26.62 173.05

2453.7 -26.61 91.25

ORBIT OETERNINATION ACCURACY

ST 552.7 SR 2261.8 SS J238.6

CRT .8991 CR$-1.0000 CST -.9013

LSA 2626;6 MSA 237.0 SSA 3.5

EL! 2316.3 EL2 236.2 ALF 77.48

ARRIVAL DATE JAN 1 1971

166.03 SI4A 129.43 ECC .17099 INC11.5328 Vl 29.423

185.31 TAP 351,35 RCA 107.30 APO 151.36 V2 35.259

99.73 ET[ 267._0 ZAC 24.80 ETC 242.4I CLP -64.31

DLA 40.58 RAt. 246.33 RAO 65f_.5 VEL I2.628 PTH 2.29 VHP 8.868 0PA -75.01 RAP 123.32
L-I TIN[ IN| LAT JNJ _ IN| RT ASC IN| AZNTH IN| TIH[ PO CST TIN IN| 2 LAT

4330.13 -21.47 195.04 I29.01 54./0 21 48 30 3730.1 -25.93

3061.96 -21.45 98.34 JIg.00 54.69 4 18 10 2462.0 -25.92

4330.13 -21.47 |95.04 I_.01 54.7'0 21 48 30 3730.1 -25.93

3061.96 -21.45 98.34 119.00 54.69 4 18 10 2462.0 -25.92

4330.13 -21.47 195.04 129.01 54.70 21 48 30 3730.1 -25.93

3061.96 -21.45 96.34 119.00 54.69 4 18 10 2462.0 -25.92

O|FFEI_NTIAL O_RI_CTICI_ NIO-COUR_E E_ECUTIO_ ACCURACY

TOE l.OO_ TR4 .O453 TC3 -.J574 BAU .4175 _GT 9_8.0 ,SGR 3_41.1 5G3 IBO.7

ROE 2.4618 RRA I .9416 RE3 -.8046 FAU .0|699 RRT .7477 RRF .9980 RTF .7548

FOE 1.5408 FRA 1.1865 FC3 -.3862 8SP ]0722 SG_ 3_72.0 R_3 .0_50 R13 .9977

_OE 2.6605 _ 1.9422 8C3 .8198 FSP -566 S01 3517.4 8_2 6L_.4 THA 77.85

ECC 1.6269
IN| Z LONG

188.21

91.50

188.21

91.50

188.21

91.50

CRlgIT OETERNIN_TION ACCURAC_

ST 936.6 52 2393.9 SS 1145.6

CRT .9599 CRS-I.0000 CST -.96J7

LSA 2803.4 MSA 247.7 55A 2.9

ELI 2558.8 EL2 245.7 ALF 69.22

LAUNCH DATE AUG 18 1970 FLIGHT TIN[ 138.00 ARRIVAL DATE JAN 3 1971

HELIOCENTRIC CONIC OISTANCE 379.217

RL 151.43 LAL .DO LOL 324.65 VL 26.978 GAL -I.04 AZL 74.53 HCA 169.I7 SNA 129.47 ECC .17049 INC15.47Z3

RP 107.48 LAP 2.87 LOP 134.20 VP 38.008 GAP -.84 AZP 105.21 TAL 185.07 TAP 334.24 RCA 107.40 APO 151.55

RE 80.507 GL 64.52 GP -83.73 ?AL 91.12 2AP 87.09 ETS .1! ZAE 93.36 ETE 258.23 ZAE 18.89 ETC 228.86
PLANETO_ENTRIC CONIC

C3 63.536 ViOL 7.97! DLA 43.89 RAL 248.47 RAO 6569.2 VlEL J3.597 PTH 2.49 VHP 11.190 0PA -71.03 RAP 106.25 ECC 2.0456

LNCH ATNTH LNCH TIN[ L-I TIN[ IN| LAT IN| LOI_ |NJ RT AS(: |NJ 4214TH IN| T|I_ PO CST TIN IN| 2 LAT |NJ 2 LONG

54.94 20 23 13 45]0.98 -17.42 207.52 |39.45 49.05 21 40 24 3911.0 -22.55 201.40

125.O6 3 55 IB 3135.59 -17.40 101.41 139.44 49.04 4 47 34 2535.6 -22.53 95.29

54.94 20 25 13 4510.98 -17.42 207.52 |39.45 49.05 21 40 24 3911.0 -22.55 201.40

125.06 3 35 18 3133.39 -17.40 101.41 J39.44 49.04 4 47 34 2535.6 -22.53 95.29

54.94 20 25 15 4510.98 -17.42 Z07.52 139.4fl 49.05 21 40 24 3911.0 -22.55 201.40

125.O6 3 55 18 3133.59 -17.40 101.4| 139.44 49.04 4 47 34 2335.6 -22.53 95.29
DIFFERENTIAL CCIRR[CT|ONS NID-CCI, J_ E_ECUTION ACCURACY ORB|T OETERNINATION ACCURAC_

TOE 2.2592 TRA .6_2 TC3 -.1372 BAU .33|8 SGT 1180.5 SGR 32B4.5 SG3 |31.8 ST 1631.3 SR 2225.8 5S 1056.2

ROE 2.9216 RRA 2.4634 RE3 -.3857 FAU .0(_23 RRT .8978 I_F .9969 RTIF .9|91 CRT .9781 CRS -.9995 CST -.9840
FOE 1.4487 FRA 1.1033 FC3 -.|122 8SP 11_71 SG8 3736.1R_3 .04_0 R13 .9975 LSA 2945.0 MSA 279.0 SSA 2.4

80E 3.6932 _A 2.5604 8C3 .3906 FSP -4L_ _1 3669.4 S_ 702.5 THA 62.98 ELI 2749.3 EL2 275.9 ALF 53.84

LAUNCH DATE AUG 18 1970 FLIGHT TIN[ 140.00 ARRIVAL DATE JAN 5 1971

HELIOCENTRIC CON|C DISTANCE 385.403

RL 151.43 L4L .DO LQ. 324.65 VL _.981G4L -.96 AZL 87.49 PICA 172o22 SNA 1_9.49 ECC .17016 INC22.5073 V| 29.423

VJ 29.423

v2 55.258

CLP -62.27

RP 107.48 LAP 2.97 LOP 137.45 VP 38.009 GAP ".45 AZP 112.32 TAL 184.67 TAP 356_89 RCA 107.46 APO 15|.53 v2 35.257
RE 82.739 GL _6.45 GP -87.7J ZAL gO.59 ZAP 88,79 £TSL_O.I2 ZAIE 85.51ETE 159.49 7AC 12.54 ETC 115.48 CLP 58.23

PLANETOCENTR|C CONIC

C3 126.9OO VHt. J].L=_5 DLA 45.55 RAL 2_tO.OD RAO 85_0._ VEL 15.755 PTH 2.80 VHP 15.4_0 OPA -65.12 RAP 92.59 ECC 3.0885

LN04 A2'NTH LNCH TII,_ L-I T|NE IN| I.AT IN| LCNG IN| RT ASC |NJ AZNTH IN| TINE FrO C$T T|H |NJ 2 LAT |NJ 2 LONG
52.70 20 _ 46 4685.8| -10.79 217._0 149.25 45.47 21 40 3| 4085.8 -16.34 211.68

127.30 4 lO 2 3_65.48 -10.77 106.96 J49,2_ 45.47 5 4 27 2665.5 -16.32 101.45

52.70 20 22 46 4_B5.81 -10.79 217._0 149.25 45.47 2| 40 51 4085.8 -16.34 211.68

127.30 4 10 2 3265.48 -10.77 106.96 149.23 45.47 5 4 27 2665.5 -16.32 101.45

52.70 ZO L_Z 46 4685.8| -]0.79 2J7.20 I48.25 45.47 21 40 5| 4085.8 -16.34 211.68

127.30 4 |0 Z 32155.48 -I0.77 106.96 149.23 45.47 5 4 27 2665.5 -16.32 101.45

OIFFERENTIAL CORRI[CT|ON8 NIO-r..X_URS_ EXECUTION ACCURACY CI_IT 0ETERNINATION ACCURAC_

TOE 4.0852 TRA 3.4798 TC3 -.0365 8AU °0695 SGT 3272.9 S6R _049.1 S03 93.6 ST 2211.8 SR 1858.2 SS 1026.4
ROE-3.6143 RRA-|.2449 RE3 .0|85 FAU-.OO|05 RRT -.9108 RRF -.9305 RTF .9978 CRT -.9794 CRS .9855 CST -.9995

FOE 1.4363 FRA l.|OOT FC3 .0072 8SP 11799 _ 388J.4 /_3 -.0624 R|3 -.9973 LSA _051.7 MSA 293.0 SSA 1.6

80E 5.4546 _A 3.6957 8C3 .0409 FSP -_02 $61 3791.7 _2 _730.| THA 149.03 ELI 2874.3 EL2 288.8 ACF 140.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH 0ATE AUG 18 1970 FLI_T TXNE 142.00 ARRIVAL 0ATE JAN 7 1971

P_ELI(X£NTRJC CON](

RL J51.43 LAL .0(3

RP 107.49 LAP 3.06

RE 84.985 GL 63.88

PLANE TOC[NTRIC CONIC

C3 339.888 _ 18.436

LNO_ AZNTH LNCH TIN[
56.24 20 34 Zi

123.76 3 34 3

56.24 20 34 Zl
I23.76 3 54 5

56_24 20 34 21

123.76 3 94 5

CISTAN(E 391.283

LOL 324.65 VL 26.981 GAL -.81 AZL 52.15 H(_ 175.01 SNA 129.49 ECC .16995 INC37.8467 VJ 29.423

LCP 140.70 VP _8.007 GAP -.15 ATP 127.74 TAL 183.95 TAP 358.96 RCA 107.49 APO 151.50 V2 35.255

GP -76.41 7AL 90.14 TAP 89.68 ETS 192.86 7A£ 73.74 EYE 93.37 ZAC 9.58 ETC 349.41 CLP 88.62

DLA 42.96 RAL 249.46 RAD 6571.9 V[L 21.475 PTH 3.21 VHP 24.721DPA -55.05

L-! TIN[ |NJ LAT JNJ LC]N6 |NJ RT AS(: IN| AZNTH |NJ TIN[ PO CST TIN

4798.87 -3.43 220.36 155.78 47.15 21 54 20 4198.9

3451.17 -3.41 116.73 155,77 47.15 4 51 36 7851.2

4798.87 -3.43 220._ 155178 47.15 21 54 20 4198.9

3451.17 -3.41 116.73 155.77 47.15 4 51 36 2851.2

4798,87 -3.£3 L_0.36 155.18 47.15 21 54 20 4198.9

3451.17 -5.41 116.73 155.t7 47.15 4 51 56 2851.2

OIFF[RI[NTIAL CORIq[CTICNS

T0[-1.4687 TRA .?062 TC3 -.0524 6AU .8305

_D[-8.75L_ RRA-6.1249 RC3 -.1845 FAU-.01695

FO[ 1.6992 FRA 1.3516 FC3 .045Z 8SP 11957

801[ 8.8746 8RA 6.1655 BC3 .1872 FSP -224

M|O-O3JRS[ (NECUT|ON ACCURACY

`%T 559.0 SGR 51J24.3 ,%3 68.8

_T .2539 _ -.9978 RTF -.1976

MM.9 R23 -.0629 R13 -.9974

,%1 _26.9 SGZ 540.3 THA 87.83

RAP 80.26 ECC 6.5937

IN| Z LAT IN| 2 LONG

-8.84 214.85

-8.83 111.22

-8.84 214.85

-8.83 111.22

-8.84 214.85

-8.83 111.22

ORBIT D[TERNINATION ACCURACY

ST 465.2 SR 2829.8 SS 1186.4

CRT .8898 CRS .9994 CST .8729

LSA 3096.0 MSk 216.2 SSA 1.6

ELI 2860.1 [L2 210.1ALF 81.63

LAUNO4 OAT[ AUG 18 1970 FLI_T T|N[ J44.00 ARRIVAL DATE JAN 9 1971

HEL|CX;[NTRIC CCNIC

RL 151.43 LAL .GO

RP 107.50 LAP 3.14

RC 87.241 GL 48.13

PLAN[T(X;[NTRI( CONIC

C31251.351 vHt.' 55.374
LNCJ4 A214T H LNCJ_ TIN[

90.00 0 44 50

90.00 23 2 45

100.00 Z 31 35

100.00 23 38 43

110.00 5 1 39

110.00 23 45 7

0ISTANC[_N_.OI7

L(X. 324.65 VL 26.978 OAL -.44 AZL |Z.44 HCA 176.79 Sf4A 129.47 [CO .16975

LGP 143.95 VP _.00Z GAP -.16 AZP 167.54 TAL 182.14 TAP 358.92 RCA 107.49

OP -55.20 2AL 89.79 ZAP 89.81 £TS |85.1Z ZA[ 50.62 KT[ 85.14 ZAC _7.72

0_ 27.76 RAL 244.34 P-N) 6573.1 VIEL 31.049 PTH 3.54 W/P 46.565 0PA -53.33
L-J TINE INJ LAT INJ _ |NJ RT ASC |NJ A214TH |NJ T|NE PO CST T|N

4054.34 -4.64 163.85 157.97 62.03 | 52 24 3454.3

4373.79 5.62 191.?0 J52.36 62.20 24 15 39 3773.8

3646,02 -9.?0 156.fl2 110.71 61.59 5 52 19 3046.0

4257.55 10.69 170,46 149.84 61.92 24 49 40 3657.6

3238,89 -17.79 110.23 165,35 60,52 § 35 37 2638,9

4237.44 18.82 |64.57 145.27 60.92 24 53 44 3637.4

INC77. 5566 Vl 29.423

APO 151.45 v2 35.253

[TC 292.69 CLP 89.68

DIFFER[NTIAL CORRECTIONS NID-G_.IRS( [XECUTIOM ACCURACY

T01[-5.3223 TRA -.9063 TC5 -._'_ _ 4.1825 ,%T' 107Z°Z _ 3182°0 ,%3 58.7

RO-11.6409 RR-I0.7046 RC3 -.2336 FAU-.07288 RRT .8352 _ -.9995 RTF -.8201

FOE 2.3827 FRA 2.3546 re3 .0504 8_P 10111 `%8 3357.8 1_3 -.0763 Rt3 -.9969

80£12.7999 _A10.7165 8C3 .2_00 F_k° -186 ,%1 3309.5 ,%2 567.0 THA 73.79

RAP 68.34 ECC21.5941
INJ 2 LAT INJ 2 LONG

-8.35 157.13

J.85 J75.O5

-13.43 129.71

6.86 1§3.77

-21.60 103.18

14.80 J57;56

CIRSIT DETERNINATION ACCURACY

ST 862.7 SR J975.6 SS 1637.9

CRT .9638 CRS .9998 CST .9580

LSA 2697.9 MSA 227.2 SSA 1.3

ELI 2145.3 EL2 211.8 ALF 66.94

LAUNCH OAT[ AUG 18 1970 FLIGHT TINE 146.00 ARRIVAL 0ATE JAN 11 1971

H[LI(XENTRIC CONIC _ISTAN([ 406.841

RL 151.43 LAL .00 LOL 324.65 VL 26.972 GAL -1.20 AZL 1i1.43 KA 184.10 S,MA 1Z9.43 ECC .17121 INC51.4538 Vl 29.423

RP 107.51 LAP 3.21 LOP 147.20 VP 37.995 GAP 1.45 AZP 38.62 TAL 185.84 TAP 9.94 RCA 107.27 APO J51.59 V2 35.249

RC 89.fK36 GL -§9.10 GP 69,35 7AL 90.54 ZAP 91.64 [TS 184.54 ZA[ 72.46 IT[ 280.50 ?AC 147.59 ETC 290.96 CLP 94.66

PLANETOCENTRICCONIC

C3 604.059 VHL 24.578 DLA -72.12 RAL 187.06 RA0 6372.6 VEL 26.932 PTH 3.39 VHP 31.214 OPA 76.12 RAP 336.39 [CC10.9413

LNCH AZNTH LNCH TIN[ L-I TINE INJ LAT INJ LONK; INJ RT AS( INJ ATNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
20.42 2 46 11 2415.03 1.47 78.88 96.57 162.11 3 26 26 1815.0 9.07 76.82

159.58 13 24 _6 649.18 1.47 286.28 9_.60 162.11 13 35 15 49.2 9.08 284.22

20.42 2 46 1! 2415.03 1.47 78.88 96.57 162.11 3 26 26 1815.0 9.07 76.82
159.58 13 24 26 649.18 1.47 286.28 96.60 162.11 13 35 15 49.2 9.OK 284.22

20.42 2 46 11 2415.03 1.47 78.88 96.57 162._1 3 26 26 1815.0 9.07 76.82

159.58 13 24 26 649.18 1,47 286.2_ 945,60 162.11 13 35 15 49.2 9.08 284.22
OIFFERENTIAL CCRRI[CTIONS MID-C_UR_E EX[CUTION ACCURACY ORBIT OKTERNINATION ACCURACY

T0£ 5.1718 TRA 1.4570 TC3 -.1090 8AU 2.083fl ,%T 1721.7 `%R 3526.7 ,%3 67.5 ST 12fl0.6 SR _082.1 SS 1862.3

RO-13,1086 RRA-1,7549 RC3 .2341FAU.-,03277 RRT o,9510 I_F ,9993 R1T" -,9501 CRT -.9904 CRS-I.0000 CST .9904

F0£-2.9372 FRA -.3918 FC3 .0470 8,%° 12134 _ 3_#24.5 R_5 -.059_ R13 .9977 LSA 3808.5 MSA 163.4 SSA I .9

00K14.O920 _RA 2.2809 8C3 .2582 FSP -212 ,%| _94,8 _ 481,8 THA 115.32 ELI 3322.3 [L2 160.2 ALF 111.95

LAUNCH OAT[ AUG 18 1970 FLIGHT TIN[ 148.00 ARRIVAL DATE JAN 13 1971

H[LIOCENTRIC CONIC

RL 151.43 LAL .GO

RP 107,32 LAP 3._

RC 91.778 GL -65.85

PLAN[TCX:KNTRI¢ CONIC

C3 210.402 VHL 14._05

LNCH A2'NTH LNCH TIN[

16._8 I 13 45
163.42 12 7 45

16.58 1 13 45

163.42 12 7 45

16.58 I 13 45

163.42 12 7 45

DIFFERENTIAL CORRECTIONS

TOE 2.3196 TRA .9340 TC3 -.0403 8AU .3470

ROK-6.6892 RRA-I.SJOI RC3 .1J65 FAU--.GO444

FOK-I.8563 FRA -.4734 FC3 .0183 BSP 13542

7.0800 8RA 2.0_o8 8C3 .1234 FSP -292

OISTANK'I[4IZ.405

LCL 324.65 Vl. 26.963 GAL -.97 AZL 119.40 HC_ 186.66 SMA 129.37 [CC .17130 1NC29.4019 Vl 29.423

_SO.45 VP 37._5 GAP 1.66 A2P _0.76 TAL 184.71 TAP 11.37 RCA 107.21 APO 151.53 V2 35.245
OP 83.40 7AL 90.48 ZAP 93.22 [TS 180.53 ZAl[ 87.17 IT[ 275.22 7AC 160.53 ETC 301.18 CLP 119.31

0LA -75.45 RAL 163._NS RAD 6571.2 V[L JB.Zl_ PTH 3,02 VHP 18.122 DPA 72.07 RAP 280.79 [CC 4.4627

L-| T|NE IN| L.AT |NJ _ |NJ RT ASC |NJ A214TH IN| T|I4E PC) C$T TIN IN| 2 LAT IN| 2 LONG

2309.94 8.95 79.42 73,51 |65.27 I 52 15 1709.9 16.68 77.72

5815._N_ 8.95 L_:0.83 73.53 165.27 13 44 41 5216.0 16.68 259.15

2X39,94 8.93 79,42 73,51 165,27 1 52 15 1709.9 16.68 77.72

5815.96 8,95 _.85 73,53 165,27 13 44 41 5216.0 16.68 259.15
2309.94 8.95 79.42 73._1 165.27 1 52 15 1709.9 16.68 77.72

5815,96 8.93 260.85 73.55 165.27 13 44 41 3216.0 16.68 259.15

NID-_UI_J_ £_[CUTION ACCURACY ORBIT DETERNINATION ACCURACY
,%T 1754.9 `%R _.I ,%5 90.6 ST 1016.7 SR 2776.8 55 1_00.6

RRT -.9_18 RRF .9990 RTF -.9763 CRT -.9908 CRS -.9999 CST .9886

SG6 4266,7 RZ5 -,0351 R! 3 ,9977 LSA 3188.7 MSA 133.9 SSA I .7

,%1 4256.0 ,%2 301".4 THA 113.73 ELl 2954._ EL2 129.2 ALF 109.98

J093



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970,

LAUNCH 0ATE AUG IB 1970 FLIGHT TINE 150.00 ARRIVAL DATE JAN 15 J97J

H[L|(X[NTR|C CONIC

RL |51o43 LAL .00

RP 107.53 LAP 3,3|

RC 94.056 GL -66.07

PLANETOCENTRIC CONIC

C3 I03.446 VHL 10.11l

LNO4 ATMTH LNCH TINE

J6.28 J JO 9?

163.72 12 6 4

J6.28 J 10 5Z

163.72 12 6 4

16.28 I 10 52

163.72 12 6 4

OIFFERI[NTIAL CCRRECTIONS

TOE-2.5976 TRA-I.3162 TC3 -.1151 6AU .1703
ROE 4.2711 RRA .6808 RC3 .0438 FAU ._52

FOE-I.8172 FRA -.4595 FC3 -.0713 6SP 13793

SOE 4.9989 BRA 1.4683 BC3 .1232 FSP -409

OISTANCE 4|8.410

LOC 324.65 VL 26,952 GAL -.82 A?L 110.18 HCA 189.64 S_4A 129.30 ECC .17173 INC20.1787 VI ?9.423

LOP 153.70 VP 37,973 GAP 1.98 A?P 70.08 TAL 183.94 TAP 1}.58 RCA 107.09 APO 151150 V2 35.?40

GP 83.75 7AL 90.26 ?AP 95.58 ETS 48.18 ?AE 95.65 ETE 142.29 ZAC 165.52 ETC 191.67 CLP-153.6J

0LA -75.72 RAL 165.29 RA0 6570.0 VEL 14.993 PTH 2.70 VHP 12.535 0PA 55.58 RAP 252.88 ECC 2.7025
Lol TINE INJ LAT INJ LONG INJ RT A$_ INJ A2'NTH INJ TIME PC) CST TIN INJ 2 LAT tNJ 2 LONG

2|81.68 17.44 77.87 70.70 165.01 J 47 14 1581.7 25.15 76.0J

5686.61 17.44 258.99 70.71 165.01 13 40 51 5086.6 25.16 257.13

2181.68 17.44 77.87 70.70 165.01 1 47 14 1581.7 25.15 76.01

5686.61 17.44 258.99 70.71 165.01 13 40 51 5086.6 25.16 257.13

2181.68 17.44 77.87 70.70 165.01 1 47 14 1581.7 25.15 76.0_

5686.61 17.44 258.99 70.71 165.01 13 40 51 5086.6 25.16 257.13

NI0-(.CURSlE EXECUTION ACCURACY CRBIT 0ETERNINATION ACCURACY

SGT 3350.6 SGR 28_9.3 SG3 127.3 ST I718.7 5R 2447.0 SS 1160.0

RRT -.8446 RRF -.9682 RW .9492 CRT -.9327 CRS .9934 CST -.9679

,_ 4_5,4 R_3 .0868 R13 -.9951 LSA 3165.8 HSA 515.0 $SA 2.2

$G1 4217.0 SG2 1203.5 THA 140.69 ELI 2945.6 EL2 514.9 ALF 124.43

LAUNCH DATE AUG 18 1970 FLIGHT TIN? 152o00 ARRIVAL DATE JAN 17 1971

HIELI(XENTRIC CONIC 01STANC£ 424.5_

RL 151.43 LAL .IX) LOL 324.65 VL 26.939 GAL -.67 AZl. 105.35 He4 192.75 S_4A I29.21 ?CO .17235 INC15.3482 VI 29.423

RP 107.55 LAP 3.35 LOP 156.95 VP 37.958 GAP 2.33 AZP 75.01 TAL 183.24 TAP 15.99 RCA 106.94 APO 151.48 V2 35.235
RC 96.339 GL -64._1 GP 77.60 ?AL a9.87 ZAP 96.57 ETS 31.38 ZAE 101.82 ETE I25.50 ZAC 166.76 ETC 200.35 CLP-133.94

PLAN[TOCENTRIC CONIC

C3 62.701 VHL 7.918 OLA -75.41 RAL 172.81 RAO 65_.2 VEL 13.567 PTH 2.48 VHP 9.676 OPA 59.88 RAP 253.67 ECC 2.0319
LNCH AZMTH LNCH TIME L-Z TIN[ INJ LAT INJ _ |NJ RT ASC INJ AZT4TH INJ TIE PC) CST TIM INJ 2 LAT INJ 2 LC_G

16.63 1 41 N 2067.00 24.89 75.82 75,86 163.88 2 16 I 1467.0 32.55 73.61

163.37 12 35 22 5573.19 24.90 257.30 75.89 163.88 14 8 16 4973.2 3?.56 255.09

16.63 1 41 34 2067.00 24.89 75.82 75.86 163.88 2 16 1 1467.0 3?.55 73.61
163.37 12 35 22 5573.19 24.90 257._ 75.89 163.88 I4 8 16 4973.2 32.56 255.09

16.63 I 41 34 2067.00 24.89 75.82 75.86 163.88 2 16 1 1467.0 32.55 73.61

163.37 12 35 22 5573.19 24.90 257._O 75.89 163.88 14 8 16 4973.2 32.56 255.09
0IFFERENTZAL CORglECTION5 M|0oCOURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

T0£-2.3868 TRA -.8S0_ TC3 -.3562 I_U .3800 SGT 3044.6 _ 3261.9 SG3 175.3 ST 1876.2 SR 2750.9 SS J353.3

ROE 3.7297 RRA .6188 RC3 ,2803 FAU .01904 RRT -.9318 RRF -.9951 R7F .9561 CRT -.9788 CRS .9995 CST -.9846

rOE-2.1804 FRA -.4_J FC3 -.2629 6,SP 14021 S_ 4462.1 R23 .0923 RI3 -.9940 LSA 3579.9 NSA 32l .9 SSA 2.8

_OE 4.4280 8RA 1.0518 BE3 ,4533 F$P -562 ,_1 4385.7 S_2 821.8 THA 132.88 EL1 3314.5 EL2 319.0 ALF 124.08

LAUNCH DATE AUG 18 1970 FLIGHT TIN[ 154.00 ARRIVAL OATE JAN 19 1971

H£LIOCENTRIC CONIC

RL 151.43 LAL .DO

RP 107.57 LAP 3.37

RC 98.624 GL -61.59

PLAN[ TO_ENTRIC CONIC

C3 43.207 VHL 6.573

LNCH ATNTH LN_H TIN?

17.52 2 23 6
162.48 13 13 18

17.52 2 23 6

162.48 13 13 18

17.52 2 23 6

162.48 13 13 18

OIFFERENTIAL CORRECTIONS

TOE-2.5729 TRA -.6403 TC3 -.6728 BAU .486(]
ROE 3.2398 RRA .3651RC3 .5052 FAU .02903

FOE-2.6241 FRA -.3468 FC3 -.5817 BSP 14245

_E 4.1528 _RA .7477 6C3 .8413 FSP -741

01STANCE 430.698

LOt. 324.65 VL 26.924 GAL -.53 AZL 102.40 H(_ 195.91 ,_A 129.11 ECC .17313 INC12.4003 Vl 29.423

LOP 160.21_ VP 37.942 GAP 2.69 AZP 78.06 TAL 182.54 TAP 18.45 RCA 106.75 APO 151.46 V2 35.2?9

GP 71.60 ?AL 89.26 ?AP 102.02 ETS 31.47 ZAE 106.81ETE 126.22 ZAC 163.10 ETC 218.53 CLP-131.78

0LA -74.63 RAL 182.77 R_0 6_68.6 VEL 12.829 PTH 2.34 VHP 8.012 OPA 54.65 RAP 247.52 ?CO 1.7111

L-I TIN? INJ LAT INJ LONG INJ RT AS_ INJ A$'t4TH INJ TIN([ PO CST TIN INJ 2 LAT INJ 2 LONG

1973.02 30.78 73.27 83.33 162.03 2 55 59 1373.0 38.35 70.55

5482.66 _0.79 255.64 83.36 162.03 14 44 40 4882.7 38.36 252.92

1973.02 30.78 73.27 83.33 162.03 2 55 59 1373.0 38.36 70.55

5482.66 30.79 255.64 83.36 162.03 14 44 40 4882.7 38.36 252.92

1973.02 30.78 73.27 83.33 162.03 2 55 59 1373.0 38.36 70.55

5482.66 30.79 255.64 83.36 162.05 14 44 40 4882.7 38.36 252.92

MIO-_SI[ EXECUTION ACCURACY CRSIT 0ETERNINATION ACCURACY

SGT 320(3.9 SGR 3182.3 S63 230.3 ST 2330.1 SR 2866.9 SS 16OI.J

RRT o.9457 _ -.9959 RTF .9611 CRT -.9900 CRS .9999 CST -.9921

S_ 4513.6 R23 .I066 R13 -.99'Z0 LSA 4017.8 HSA 262.3 SSA 3.6

SGI 44_2.0 SG2 743.5 THA 135.18 EL1 3685.6 EL2 255.4 ALF 129.04

LAUNCH OATE AU6 18 1970 FLIGHT TINE 156.1X) ARRIVAL OATE JAN 21 1971

t_LIOCENTRIC CONIC

RL 151.43 LAL ._0

RP 107.59 LAP 3.39

RC 100.910 GL -58._

PLANETOCENTRIC CONIC

C3 32.424 VHL 5.694

LNCH A_MTH LN_H TIME

15.93 3 6 2

161.07 13 _ 27

18.93 3 6 2

161.07 13 _O 27

18.93 3 6 2

161.07 13 50 27

DISTANCE 436.869

LOL 324.65 VI. 26.g07 GAL -._8 A2L 1_0.41 PICA 199.10 _44 128.99 ECC .17406 INC10.4131 Vl 29.423

LOP 163.45 VP 37.9_3 GAP 3,06 AZP 80.15 TAL 181.82 TAP 20.92 RCA 106,54 APO 151 .44 V2 35.222

GP 65.98 ZAL 88.45 ZAP 103.B0 ET8 32.92 2AE 110.97 ETE 128.89 ZAC 159.23 £TC 230.31 CLP-131.98

0LA -73.41RAL 19"2.81RAO 6568.3 VEL 12.401PTH 2.24 VHP 6.968 OPA 49.68
L-I TIN? |NJ I.AT INJ LON_ INJ RT AS_ INJ 42147H |NJ TIN_ PO CST TIM

1897.62 35.Z'Z /_.15 90.66 159.54 3 37 40 1297.6

5413.11 35,_'Z 253.94 90.68 159.54 15 20 40 4813.1

1897.62 35.L_Z 70.15 90.66 159.54 3 37 40 1297.6

5413.11 35.22 253.94 90.68 159.54 15 20 40 4813.1

1897.62 35.22 70.15 90.66 159.54 3 37 40 1297.6

5413.11 _5.LP'Z 253,94 g0.68 159.54 15 20 40 4813.1
OIFFER1ENTIAL CCR_CTION$

TOE-2.7085 TRA -.4713 TC3-1.0555 BAU .5496

ROE 2.8069 RRA .2075 RC3 .7024 FAU .0)846

FOE-2.9892 FRA -.2409 FC3-1 .0_8 8SP 14404

BOE 3.9006 8RA .5204 BC3 1.2679 FSP -922

RAP 242.96 ECC 1.5336

INJ 2 LAT INJ 2 LONG

42.65 66.77

42.66 250.56

42.65 66.77

42.66 250.56

42.65 66.77

42.66 250.56

ORBIT OETERNINATION ACCURACY

ST 2771.9 SR 2832.9 55 1817.4

CRT -.9944 CRS 1.000_ CST -.9951

LSA 4354.6 HSA 221.7 SSA 4.5

ELI 3957.9 EL2 209.2 ALF 134.37

MI0-CCUR_ EXECUTION ACCURACY

_T _o6 _R 3025.1 _3 288.3

RRT -.9556 RRF -.9957 R1T" .9664

4566.3 R23 .1171 R13 -.9901

•%1 4_16.2 SG2 675.1 TH_ I_8.67
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE AUG 18 1970 FLIGHT TIN( I58.00 ARRIVAL CATE JAN 23 1971

H(LI(XENTRJC CONIC

RL 151.43 LAL .DO

RP 107.61 LAP 3.39

RC 10].1_6 GL -55.61

PLANETOCENTRIC CONIC

C3 Z5,854 VHL 5.085

LN(.J4 ATNTH LNCH TIME

20.75 3 46 26

159.25 14 23 18

20.75 3 46 26

159.25 14 23 18

20.75 3 46 26

159.25 14 23 18

OIFFERIENTIAL CORR1ECTICINS

TOE-2.7534 TRA -.3295 TC3-1.4877 84U .59_6

ROE Z.3652 RRA .0718 RC3 .8584 rAU .04691

FOE-3.2OO7 FRA -.IO02 FC3-1.5709 8SP 14628

8OE 3.6297 BRA .3370 BC3 1.7175 FSP -110(3

01STANCE 443.036

LEe 324.65 VL 26.888 GAL -.23 AZL 98.98 PICA Z02.30 5NA 128.87 ECC .17512 I_ 8.9782 vl 29.423

LOP 166.70 VP 37.903 GAP 3.42 AZP 81.68 TAL 181.07 TAP 23.37 RCA 106.30 APO 151.43 V2 35.215

GP 6(3.72 2AL 87.43 ZAP 109.76 ET5 34.42 ZAE 114.45 ETE 132.15 ZAC 155.00 ETC 237.67 CLP-133.73

0LA -71.83 RAL 201.99 RAO 6568.0 VEL 12.134 PTH 2.I7 VHP 6.266 OPA 44.94 RAP 259.47 ECC 1.4255

L-I 7I!4[ |NJ LAT INJ LONG INJ RT A,SC |NJ A2NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1816.89 38.42 66.51 96.89 156.55 4 17 3 1236.9 45.67 62.38

5360.67 38.43 252.15 96.91 156.54 15 52 38 4760.7 45.68 248.02

1836.89 38.42 66.51 96.89 156.55 4 17 3 1236.9 45.67 62.38

5360.67 38.43 252.15 96.91 156.54 15 52 38 4760.7 45.68 248.02

1836.89 38.42 66.51 96.89 156.55 4 17 3 1236.9 45.67 62.38

5360.67 38.43 252.15 96.91 156.54 15 52 38 4760.7 45.68 248.02

MIO-COURS( [X[¢UTION ACCURACY OR6IT OETERNINATION ACCURACY

5GT _51.1 _ ZB16.4 SG3 542.2 ST 3123.4 SR 2666.4 SS 196(3.0

RRT -._6 RRF -.99_0 RTF .9706 CRT -.9963 CRS 1.0000 CST -.9964

SC_ 46|1.2 1_5 .1245 R13 -.9883 LSA 4546.4 MSA 193.3 SSA 5.4

5G1 4570.7 SG2 609.9 THA 142.63 ELI 4103.1 EL2 173.3 ALF 139.53

LAt.'qO_ 0ATE AUG 18 1970 FL|_.4T T|ME 160.00 ARRIVAL (_ATE JAN 25 1971

HELI(XENTRIC (_NIC OISTANCE 449.191

RL 151.43 LAL .00 I.Q. 324.65 VL 26.868 GAL -.06 A2'1L. 97.89 _ 205.51 .S_4A 128.73 ECC .17632 IN(; 7.8885 V! 29.423

RP IO7.64 LAP 3.39 LOP 169.94 VP 37.881 GAP 3.79 A2'lP 82.87 TAL 180.28 TAP 25.78 RCA 106.03 APO 151.43 V2 35.207

RE 105.482 GL -52.55 GP 55.81 7AL 86.2I ZAP 113.78 [TS 35.71 ZAE 117.33 ETE 135.64 ZAC 150.79 ETC 242.48 CLP-135.86

PLANETOCENTR;C CONIC

C3 Z1,573 VHL 4.643 OLA -70.00 RAL 210.09 RAD 6567,9 q/EL
LNC.H AZNTH LNCN T|NE L-| T|NE INJ tAT

22.86 4 23 14 1787.27 40.6_

157.14 14 31 _ _321.82 40,63

Z2.86 4 23 14 1787.27 40.62

157.14 14 51 9 5321.82 40.65

22.86 4 23 14 1787.87 40.62

157.14 14 51 9 5321.82 40.63

0ZFF[R(NTIAL CORRECTIONS

TOE-Z.7318 TRA -.1932 TC3-1.9586 8AU .6307

ROE 1.9733 RR4 -.0237 RC3 .9729 FAU .05427

FOE-3.2683 FR4 .0556 FC3-2.1779 8SP 14870

BOg 3.3699 BRA .I947 8C3 2.|869 FSP -1258

11.956 PTH 2.13 vHP 5.835 OPA 40.41 RAP 236.77 £CC 1.3550
|NJ LOqlG ZNJ RT ASC INJ A214TH |NJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG

82.49 101,89 153.22 4 53 1 1187.3 47.65 57.57
250.34 101.91 153.22 16 19 51 4721.8 47.66 245.41

62.49 101.89 153.22 4 33 1 1187.3 47.65 57.57

290.34 101.91 153.22 16 19 51 4721.8 47.66 245.41

62.49 101.89 153.22- 4 33 1 1187.3 47.65 57.57

250.34 101.91 153.22 16 19 51 4721.8 47.66 245.41

MIO-_ (X[CUTION ACCURACY OR6IT OETERNINATION ACCURAC_

SGT 389'Z.6 5GR 2597.9 ,SG3 390.1 ST 3376.8 SR 2434.5 55 2032.9

RRT -.!N_79 I_F -._ RI"F" .9745 CRT -.9974 CRS 1.0000 CST -.9970

4679.9 R23 .1260 RJ3 -.9872 LSA 4629.5 NSA 172.0 SSA 6.4

SGI 4647.8 5G2 547.5 THA 146.62 ELI 4160.4 EL2 143.5 ALF 144.23

LAUNCH 0ATE JUG 18 1970 FLIGHT TINE _62.00 ARR|VAL OAT£ JAN 27 197!

HELIOCENTRIC CONIC

RL 151.43 LAL .00

RP 107.66 LAP 3.37

RC 107.765 6L -49:52
PLAN[T(XENTRIC CONIC

C3 18.653 V_. 4.319

LNCH ATNTH LNCH TIME

25.18 4 56 37
154.82 15 14 28

25.18 4 56 37

154.82 15 14 28
25.18 4 56 37

154.82 15 14

OIFFER(NTIAL CORRECTIONS

T0(-2.6467 TRA -.0454 TC3-2.4238 _ .6555

ROE 1.6149 RRA -.1085 RC3 1.0169 FAll .05g04

FOE-3.1641 FRA .2542 FC3-2.7402 8_IP 14892
60£ 3.1005 BRA .1176 8C3 2.6285 F_P -1355

0ISTANCE 455.331

L_. 324.65 VL 26.847 GAL .12 AZL 97.03 I.,_A 208.72 SMA 128.58 Ecc .17766 INC 7.0285 Vl 29.423

LOP 173.18 VP 37.858 GAP 4.151AZP 83.83 TAL 179.45 TAP 28.17 RCA _05.74 APO 151.43 V2 35.198

GP 51.27 ZAL 84.82 ZAP 117.76 (TS 36.74 ZAE 119.64 (T( 139.16 ZAC 146.78 ETC 245.78 CLP-138.1!

OLA -68.01RAL 217.20 RA0 6367.8 V(L 11.834 PTH 2.10 VHP 3.538 0PA 36.13 RAP 234.72 (CC 1.3070

L-I TINE INJ L4T INJ LONG INJ RT ASC INJ A2't4TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1746.00 42.02 58.25 105.85 149.73 5 25 43 1146.0 48.78 52.56

3293.82 42.03 248.56 105.87 149.73 16 42 42 4695.8 48.79 242.87

1746.OO 42.02 58.25 105.85 149.73 5 25 43 1146.0 48.78 52.56

5293.82 42.03 248.56 105.87 149.73 16 42 42 4693.8 48.79 242,87

1746.00 42.1_ 58.25 105.85 149.73 5 25 43 1146.0 48.78 52.56

5293.82 42.03 248.56 105.87 149.73 16 42 42 4693.8 48.79 242.87

NI0-C_UR_E (_ECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 4091.2 SC,R 2347.2 SG3 425.6 ST 3512.1 SR 2145.7 SS 2012.9

RRT -._4 _ -.9923 RTF" .9747 CRT -.9977 CRS .9999 CST -.9970

SC_ 4716,7 R23 .1339 R13 -.9848 LSA 4578.6 HSA 164.2 SSA 7.5

_I 4689.0 S_2 510.5 THA 150.56 ELI 4113.8 EL2 124.0 ALF 148.60

LAUNCH OATE AUG 18 I970 FLIGHT TINE 164.00 ARRIVAL DATE JAN 29 1971

HELIOCENTRIC CONIC

RL 151.43 I_L .00 LOL 324.65 VL 28.824 GAL

0ISTANC( 461.456

.31 A2'L _.33 _ 211.94 SMA 128.43 ECC .179J3 IN(: 6.3288 Vl 29.423

RP 107.69 LAP 3.34 LOP 176.42 VP 37.833 GAP 4.51 4ZP
RC 110.O46 GL -46.53 GP 47.11 Z_. 83._5 ZAP 121.60 ETS

PLANETO(ENTRIC CONIC

C3 16.599 VHL 4.074 OLA -65.gO RAL _3.47 1_0 6587.7 VEL

84.82 TAL 178.59 TAP 30.52 RCA 105.43 APO 151.44 V2 55.189

37,_2 Z_ 121.45 (T( 142.61 2AC 143.05 ETC 248.14 CLP-140.35

11.747 PTH 2.07 VHP 5.35J OPA 32.10 RAP 233.21 ECC 1.2732
INJ AZt4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

146.21 5 55 37 1111.0 49.25 47.54

146.21 17 I 54 4674.6 49.23 240.53

146.21 5 55 37 1111.0 49.23 47.54

146.21 17 1 54 4674.6 49.23 240.53

146.21 5 55 37 Jill.0 49.23 47,54

146.21 17 1 54 4674.6 49.23 240.53

ORBIT DETERMINATION ACCURACY

ST 3583.5 SR 1885.2 SS 1960.7

CRT -.9981CRS .9998 CST -.9969

LSA 4496.2 MSA 155.2 SSA 8.5

ELI 4047.8 EL2 103.5 ALF 152.2_

LNCJ.I AZNTH LNCH TIME L-I TINE INJ I.AT INJ _ INJ RT AS(:

27.63 5 27 6 1711.03 42.76 53.93 109.02

152.37 15 33 59 5274.64 42.77 248.92 109.04

27.63 5 27 6 1711.03 42.76 _3.93 10<3.02

152.37 15 33 39 5274.64 42.77 246.92 109.04

27.63 3 27 6 1711.03 42.76 53.93 109.02

152.37 15 33 39 5274.64 42.77 _46.92 109,04

OIFF[RENTIAL CCRR(CTION8

TOE-2.5467 TRA .O9_ TC3-2.8987 8AU .68_8

ROE 1.3352 RRA -.IC_38 Re3 1.0327 FAU .06273

FOE-2.9985 FRA .4334 FC3-3.2721BSP 15173

BOE 2.8755 6RA .1834 Be3 3.0772 FSP -1449

NIO-C.X_UR_ E_ECUTION ACCURACY

5GT 4_0_.0 SGR 2130.8 SC,3 449.9

RRT -.9696 RRF -.9902 RTF .9764

SC_ 4800.8 R_3 .1310 R13 -.9838
5411 4777.8 SG2 469.2 THA 154.08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OAT[ AUG 18 1970 FLXGHT TINE 166.00 ARRIVAL 0ATE JAN 31 1971

HELIO([NTRIC CONIC

RL 131.43 LAL .00 LOL 324.65 VL

RP 107o71 LAP 3.30 LCP 1 79.66 VP

RE 112.3Z4 GL -43.61GP 43.3Z ZAL

PLANETOCENTRIC CONIC

C3 15.129 VHL 3.890

LN(.t4 A2't4TH LNCH TIN[

30.1S 5 55 19

149.82 15 5025

30.18 5 55 19

149.82 15 50 25

30.18 5 55 19

149.82 15 5025

0XFF[RENTZAL CORIRECTZONS

TOE-2.4ZS/ TRA .2)Z8 TC5-3.3546 _,kU .?089

ROE 1.10L_:J RRA -.1985 RC5 1.OI42 F/,J .06480

F0[-2.7567 FRA .6101 FC3-3.7135 iL.qP 15463

80E 2.6642 BRA ._065 BC3 5.5047 F._P -1509

DISTANCE 467.36!

26.800 GAL .51 AZL 95.75 HCA 215.15 _,44

37.807 GAP 4.86 ATP 83.30 TAL 177.69 TAP

81.52 ZAP 125.27 ETS 38.09 ZAE 122.83 ETE

128.27 £CC .18074 INC 5.74§Z VJ 29.423

32.84 RC4 105.09 APO 151.45 VZ 35.179

145.90 ZAC 139.64 ETC 249.89 CLP-142.53

0LA -63.73 RAL _19.06 RA0 6567.6 VEL 11.684 PTH

L-I TINE INJ LAT

1680.78 42.98

5262.85 42.99

1680.78 42.98

5262.85 42.99

1680.78 42.98

3262.85 42.99

2.05 VHP 5.243 0PA 28.35 R4P 232.15 ECC 1.2490

INJ lONG INJ RT A.Y_ |NJ AZNTH INJ TINE PO CSY T|M |NJ 2 LAT INJ 2 LONG

49.63 111.67 142.78 6 23 L_O 1080.8 49.13 42.66

245.50 111.69 142.77 17 18 8 4662.9 49.14 238.52
49.63 111.62 142.78 6 23 20 1080.8 49.13 42.66

245.50 111.69 142.77 17 18 B 4662.9 49.J4 238.52

49.63 111.67 142.78 6 23 20 1080.8 49.13 42.66

245.50 111.69 142.77 17 18 8 4662.9 49.14 238.52

NZ0-(.X_UR_E E_CUT;ON ACCURACY OR_|T 0ETERNINATION ACCURACY

SGT 4491.3 SGR 1924.3 SG3 464.9 ST 3580.7 5R 1637.0 SS 1860.5

RRT -.9694 RRF -.9874 RW .9772 CRT -.9984 CRS .9996 CST -.9965

SG6 4886.Z R23 .1267 R13 -.9827 LSA 4332.0 NSA 150.7 SSA 9.6

_I 4866.? S_. 438.1 THA 157.25 ELI 3936.3 EL2 85.4 ALF 155.46

LAUNCH OATE AUG lB 1970 FLI_T TIME 168.00 ARRIVAL OATE FEB 2 1971

HELIOCENTRIC CONIC

RL 151.43 LAL .00

RP 107.75 LAP 3.26

RC 114.599 GL -40.75

PLANETOCENTRXC CONIC

C3 14.076 VHt. 3.752

LN(.H A2_4TH LNO4 TINE

32.80 6 21 43

147.20 16 4 18

32.BO 6 21 45

147o20 16 4 16

32.80 6 21 43

147.20 16 4 18

0ISTANC[ 473.648

LOL 324.65 VL 26.774 6AL .72 AZl. 95.25 H(..A 218.37 SMA

LOP 182.9D VP 37.780 GAP 5.Z"Z AZP 85.88 TAL 176.75 TAP

GP 39.89 ZAL 79.66 ZAP 1_.73 ETS 38.52 Z/_ 123.82 ETE

128.10 ECC .18249 INC 5.2482 Vl 29.423

35.12 RCA J04.73 APO 151.48 V2 35.169
148.96 ZAC J36.57 ETC 251.24 CLP-144.64

DLA -61.52 RAL 234.12 RA0 6567.6 VEL 11.639 PTH 2.04 VHP 5.195 DPA 24.87 RAP 231.49 ECC 1.2316

L-I TINE INJ /.AT |NJ L(_NG |NJ RT ASC INJ A214TH INJ T|NE PO CST TZM ZNJ 2 LAT |NJ 2 LONG

1654.12 42.77 45.43 113.99 139.49 6 49 19 1054.1 48.60 38.00

5237.44 42.79 244.38 114,00 139.49 17 31 35 4657.4 48.61 236.92

1654.12 42.77 45.43 113.99 139.49 6 49 19 1054.1 48.60 38.00

5257.44 42.78 244.38 114.00 139.49 17 31 55 4657.4 48.61 236.92
1654.12 42.77 45.43 113.99 139.49 6 49 19 1054.1 48.60 38.00

5237.44 42.79 244.38 114.00 139.49 17 31 35 4637.4 48.61 236.92
ORB|T OETERNINATION ACCURACY

ST 3519.0 SR 1415.3 S$ 1730.4

CRT -.9986 CRS .9992 CST -.9958
LSA 4166.3 MSA lSO.l SSA 10.7

ELl 3792.3 EL2 69.1ALF 158.11

0IFFERENTIAL C.ORf_CTZCNS

TOE-2.2911 TRA .3804 TC3-3.7634 8AU .7309

ROE .9154 RRA -.2_9 RE3 .9597 FAU .06515

FOE-2.4750 FRA .7824 FC3-4.0072 8SP 156(:0

BOlE Z.4672 BRA .4440 8C3 3.8839 FSP -13_6

NIO-COURSIE E_ECUTION ACCURACY

SGT 4658.4 5GR 1735.0 SG3 470.1

RRT -.9673 _ -.9636 RTF .9772

SG6 4971.0 R_3 .1218 R13 -.9813

,5G1 4953.8 SC.2 413.9 THA 160.04

LAUNCH 0AYE AUG 18 1970 FLIGHT TINE 170.00 ARRIVAL OATE FEB 4 197!

HELIC_ENTRIC CONIC

RL 151.43 LAL .00 LOL 324.65 VL

RP 107.79 LAP 3.20 LOP 186.14 VP

RE 116.871 GL -37.96 GP 38.81ZAL

PLANET(XENTRIC CONIC

C3 13.332 VHL 3.6510LA -39.29 RAL 238.73 RAD 6567.3 Vl[L

LN_.H AZNTH LNCH TINE L-I TINE INJ LAT

35.46 6 46 48 1630.14 42.20

144.54 16 16 1 5237.69 42.21

35.46 6 46 48 1630.14 42.20

144.54 16 16 1 5257.69 42.21

35.46 6 46 48 1630.14 42.20

144.54 16 16 1 5257.69 42.21

DIFFERENTIAL CORRECTIONS

T0£-2.1549 TR4 .5289 TC3-4.1401 8AU .2550

ROE .7683 RRA -.2484 RC3 .8958 FAU .06470

FDEo2.1861 FRA .9349 FC3-4.2015 8SP 15985

8oE 2.2818 8RA .3844 Be3 4.2359 FSP -1536

DISTANCE 479.714

26.748 GAL .95 AZL 94.82 hICA 221.59 SMA 127.93 ECC .18439 INC 4.8J74 VJ 29.423

37.751 GAP 5.38 AZP 86.39 TAL 175.78 TAP 37.37 RCA 104.34 APO 151.52 V2 35.158

77.68 Z4P 131.97 ETS 38.83 ZAE 124.52 ETE 151.78 ZAC 133.83 ETC 252.31 CLP-146.6§

11.607 PTH 2.03 VHP 3.194 OPA 21.66 RkP 231.16 ECC 1.Z194

INJ LONG INJ RT ASC INJ A?MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

41.38 116.12 136.41 7 13 58 1030.1 47.72 33.60

243.55 I16.13 136.41 17 43 39 4657.7 47.73 235.76

41.38 116.12 136.41 7 13 58 1030.1 47.72 33.60

243.55 116.13 136.41 17 43 39 4657.7 47.73 235.76

41.38 116.J2 136.41 7 13 58 1030.1 47.72 33.60

243.55 116.13 136.41 J7 43 39 4657.7 47.73 235.76

MIO-COUR_d[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 4818.3 _ 15_3.? SG3 468.7 ST 3417.6 SR 1227.3 55 1587.7

RRT -.9645 f_F -.9798 RTT .9772 CRT -.9990 CRS .9982 CST -.9947

SG6 5067.6 _3 .1132 RJ3 -.9803 LSA 3960.3 MSA 151.2 SSA 11.8

•%1 5052.1 S_ 395.3 ?HA 162.45 ELI 3630.9 £L2 52.8 ALF 160.26

LAUNCH OATE AUG 18 1970 FLIGHT TIME 172.00 ARRIVAL DATE FEB 6 1971

HELIOCENTRIC CCNIC 0ISTAN_E 485.759

RL 151.43 LAL .00 LCL 324.65 VL 26.221 GAL 1.J9 A2"L 94.44 PICA 224.81 SN4 127.75 ECC .18644 IN(: 4.4381 VI 29.423

RP 107.82 LAP 3.13 LOP 189.37 VP 37.722 GAP 5.93 A2'P B6.85 TAL 174.78 TAP 39.59 RCA 103.93 APO 151.57 v2 35.147
RE 119.138 GL -35.25 GP 34.05 ZAL ?5.60 ZAP 1_4.99 ETS 39.08 ZAE 124.97 ETE 154.32 7AC 131.40 ETC 253.19 CLP-148.57

PLANETOCENTNIC CONIC

C3 12.830 _4L 3.582 OLA -_?.05 RAL 242.97 RAO 6567.5 VEL

LNO4 ATNTH LNO4 TIME L-I TIME INJ I_T
38.16 7 10 48 Jfd_.08 41.38

141.84 16 25 52 5263.14 41.37

38.16 ? 10 48 1_08.08 41.38

141.84 16 25 _2 5263.14 41.37

_.16 ? 10 48 1608.08 41.36

141.84 16 25 52 5263.14 41.37

DIFFERENTIAL CORRECTIONS

TOE-2.0169 TRA ._22 TC3-4.4_O6 8AU .???9

ROE .6530 RR4 -.2621RC3 .8_01FAU .06331

FOE-J.9021FR4 1.0713 FC3-4.2718 8SP 16291

BOE 2.1199 eRA .7308 8C3 4.5354 FSP -J522

11.585 PTH 2.03 VHP 5.228 0PA 18.70 RAP 231.12 ECC 1.2111

INJ _ INJ RT ASC INJ A214TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

37.50 118.16 133.56 7 37 38 11308.1 46.58 29.49

243.10 118.18 133.55 17 53 35 4663.1 46.59 235.08

37.50 118.J6 133.56 7 37 36 1008.1 46.58 29.49

243.10 118.18 133.55 17 53 35 4663.1 46.59 235.08
37.50 118.16 133.56 ? 37 36 1008.1 46.58 29.49

243.10 118.18 133.55 17 53 35 4663.1 46.59 235.08

NID-COJR_E E)_ECUTION ACCURACY ORBIT OETERNINATION 4CCURACY
SGT 4964.4 SGR 1424.9 SG3 461.6 ST 3283.2 Sit 1069.9 55 1439.7

RRT -.9604 RRF -.9726 RTF .9770 CRT -.9994 CRS .9965 CST -.9932

SG_ 5164.8 R23 .1026 R13 -.9794 LSA 3738.1MSA 154.4 $SA 12.9
SGJ 5150.7 $62 382.6 THA _64.50 ELl 3453.0 EL2 36.4 ALF 161.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH CATE AUG 16 1970 FL|GHT TIN[ 174.00 ARRIVAL CATE FEB 8 ]971

HELXC(ENTRIC CON|C DISTANCE 49].779

RL 15].43 LAL .00 LOL 324.65 VL 26.693 GAL !.45 A?L 94.10 IdEA 228.03 5MA 127.57 ECC .18865 IN(: 4.0997 VI 29.423

RP 107.86 LAP 3.05 LOP 192.60 VP 37.691 GAP 6.29 AZP 87.26 TAL 173.75 TAP 41.78 RC4 103.50 APO 151.64 V2 35.136

RC 12! .402 GL -32.62 GP 31.57 7AL 73.44 ZAP 137.80 ETS 39.30 IAE 125.23 ETE 156.61 ZAC 229.26 ETC 253.91 CLP-|50.40

PLANETOCENTRXC CONIC

C3 12.525 VHL 3.539 OL* -54.82 RiL 246.90 RAO 6567.5 VEL 1|.572 PTH 2.02 YHP 5.291 OPA 15.97 RAP 231.34 ECC 1.Z061

LNC.H AZNTH LNCH TIN| L-| TIN| IN| LAT IN| LONG IN| RT AS(: IN| A2'NTH IN| TIN| PO CST TIN IN| 2 LAT IN| 2 LONG

40.88 7 33 58 1587,50 40.29 33,B0 |L_O.|8 |_0.94 B 0 25 987.5 45.23 25.64

139.!2 16 34 1 5273.45 40,_0 243.03 |L_O.|9 |30.93 18 1 55 4673.5 45.24 234.86

40.88 7 33 58 1587.50 40.29 33.80 |_°0,18 |30.94 B 0 25 987.5 45.23 25.64

139.12 |6 34 | 5273.45 40.30 243.03 1_.19 130.93 18 1 55 4673.5 45.24 234.86

40.88 7 33 58 1587.50 40.29 33.80 J20.18 J30.94 8 0 25 987.5 45.23 25.64

!39.12 16 34 | 5273.45 40.30 243.03 120.19 110.93 18 I 55 4673.5 45.24 234.86

DIFFERENTIAL (.CIRIRIECTION$ MI0-C(_[ [_ECUTI(31q ACCURACY OR61T OETERNINATION ACCURACY

TDE-I.8998 TRA .8|94 TC3-4.7899 8AU .8123 SGT 5|24,0 _ |505,3 _3 452.1 ST 3|53.9 SR 952.2 $S 13|2.8

ROE .5717 RRA -.2644 RE3 .7674 FAU .06285 RRT o.9568 RRI: -.965| RTF .9785 CRT -.9998 CRS .9937 CST -.9919

FDE-! .6665 FRA | .|6ll FC3-4.3442 6SP 17146 _ 5_87.6 /_ .0826 RJ3 -.9801 LSA 3543.| H$A 153.8 5S4 13.9

60[ 1.9839 624 .86|0 8C3 4.85|0 FSP -|561 SGI 5174.7 S_ 368.8 THA |66.23 ELI 3294.5 EL2 19.7 4LF 163.20

LAUt_J4 D4TE 41.K, 18 1970 FLIGHT TIN[ 176.00 ARRIV4L DATE FEB 10 1971

HELIC(ENTRIC CONIC

RL 151.43 LAL .DO

RP 107.89 LAP 2.96

RC 123.660 GL -30.07

PLANET{XENTR|C CONXC

C3 12.387 VHL 3.520
LNCH AZNTH LNOI TIME

43.62 7 56 34

136.38 16 40 41

43.62 7 56 34

136,38 |6 40 41

43.62 7 56 34

!36.38 16 40 41

DIFFERENTIAL CORRECTIONS

TDE-l.7437 TR4 |.0027 TC3-4._89 _AU o8236

ROE .4946 RRA -.1782 RE3 .6639 FAU .05903

FDE-I.3869 FRA 1.2935 FC3-4.|253 BSP J702|

8DE 1.8125 6R4 1.0406 BE3 4.9735 FSP -1470

DISTANCE497.78!

LOL 324.65 VL 26.665 GAL 1.7"Z A2'i,.. 93.79 HCA 23!.24 SNA |27.38 ECC .19103 IN(: 3.7940 VI 29.423

LOP 195.83 VP 37.660 GAP 6.65 A_ 87.62 TAL 172.69 TAP 43.94 RCA 103.05 APO J51.72 V2 35.124

GP 29.36 ZAL 7|.21 ZAP 140.40 £T5 39.5| ZAE |25.35 ETE |58.63 IAC 127._ ETC 254.56 CLP-J52.13

DL4 -52.61 RAL 250.56 RAO 6567.5 VEL 1J.566 PTH 2.02 VHP 5.378 DPA 13.45 RAP 231.79 ECC J .2039
L-| T|NE |NJ I.AT JNJ LO_ |NJ RT A_ IN| AZI4TH IN| TIME PO CST T|N |NJ 2 LAT |NJ Z LONG

|567,77 39.05 50.27 1L_2.23 128.56 8 L_Z 41 967.8 43.73 22.03

5288.48 39.06 243.35 |L:'2.24 128.55 18 8 49 4688.5 43.74 235.10

1567.77 39.05 ]10.27 lL_Z.23 128.56 8 22 41 967.8 43.73 22.03

5288.48 _J.06 243.33 |_.24 128.55 18 8 49 4688.5 43.74 235.10

1567.77 _J.05 50.27 122.23 128.56 8 L_Z 4| 967.8 43.73 22,03

52_.48 39.06 243.35 |_.24 118.55 18 8 49 4688.5 43.74 235.10

NI0-CCURSE EXECUTION ACCURACY OR6IT O£TERHINAT|ON ACCURACY

SC,T 5227.0 _ ||92.9 SG3 436.8 ST 2952.8 _ 835.8 SS 1155.9

RRT -.9482 RRF -.9554 RTIF .9766 CRT -.9998 CRS .9870 CST -.9880

Sr_ 5361.4 i_3 .0779 RJ3 o.9779 LS4 3275.0 MSA 167.6 SSA 14.8

_v_J 5348.5 _2 370.5 TH4 |67.73 ELI 3068.8 EL2 15.6 ALF 164.Z0

LAUNCH CAT[ AUG 18 1970 FL/GHT TIP( 178.00

HELIOCENTRIC CONIC

RL |51.43 LAL ._

RP 102.93 LAP _.86

RC J25.91Z GL -27.61

PLAN(_TOCENTR|C CON|C

C3 12.398 VHL 3.521

LNCH AZNTH LN_H TINE

46.36 8 18 42
133.64 16 45 5_

46.36 8 18 42

133.64 16 45 51

46.36 8 18 42

133.64 16 45 51

DIFFERENTIAL CORRECTIONS
TOE-I.6OI9 TRA 1.1789 TC3-5.0451 _AU .8417

ROE .4396 RR4 -.2853 RC3 .5823 FAU .05596

FOE-I.1526 FR4 1.3920 FC3-3.9075 BSP |7236

6DE 1.661| BRA 1.2130 BC3 5.0786 FSP -14|6

CISTAN_E 503.758

LOL 324.65 VL 26.636 GAL 2.00 _?L 93.5-1 HCk 234.46 S#4A

LOP 199.05 VP 37.628 GAP 7.01 _?P 87.95 T_L 17|.61 T4P

GP 27.39 Z4L 68.95 ?4P 142.8| ETS 39.74 Z_£ 125.37 ETE

ARRIVAL CATE FEB 1_ 1971

L4UNCH O4TE AUG 18 1970

127.19 ECC .19358 /NC 3.5149 Vl 29.4_3

46.07 RC4 102,57 4PO 151,82 v2 35.112

160,42 Z4C 125.73 ETC 255.13 CLP-153.79

DLA -50.42 RAL 255.99 RAD 6567.5 VEL 11.567 PTH 2.02 VHP 5.485 OPA 11.13 RAP 232.43 ECC 1.2040

L-I TII,_ |NJ L4T INJ LONG INJ RT A._ ]NJ 4214TH INJ T|N_ PO CST TIM INJ 2 LATINJ 2 LONG

1548.51 37.66 26.89 |24.52 126.40 8 44 31 948.5 42.|0 18.63

5308.09 37.68 244.06 124.34 126.39 18 14 19 4708.1 42.11 235.79

1548.51 37.66 26.89 124.32 1_6.40 8 44 31 948.5 42.10 18.63

5308.09 37.68 244.06 124.34 126.39 |8 14 |9- 4708.1 42.11 235.79

1548.51 37.66 26.89 |24.32 |26.40 8 44 31 948.5 42.10 18.63

5308.09 37.68 244.06 124.34 126.39 18 14 19 4708.| 42.11 235.79

NID-CCURS_ EXECUTION ACCURACY CR_IT DETERNIN4TION ACCURACY

SGT 5337.0 S(_ 1100.4 SG3 420.9 ST 2760.9 SR 748.1 SS 1023.3

RRT -.9392 RgF -.9441R7F .9759 CRT -.9991CRS .9756 CST -.9832

S_ 5449.3 R_3 .0674 R|3 -.9768 LS4 3032.6 MS4 |80.4 SS4 15.6

5_1 5436,7 _2 370.9 TH4 168.99 ELI 2860.3 EL2 31.1 4LF 164.85

FLIGHT TINE l_.O0 ARRIVAL DATE FEB 14 1971

H_LIOCENTRIC COhI|C DISTANCE _09.709

RL 151.43 LAL .00 LQ. 324.65 VL 26.606 GAL 2.30 AZ_. 93._6 I,(A 237.67 _44

RP J07.97 LAP 2.75 LOP Z02.27 VP 37.595 GAP 7.37 _ZP 88.26 T_L 170.50 TAP

RE 128.158 GL -25.25 GP 25.62 Z4L 66.67 7AP J45.05 ETS 40.02 ZAE 125.31ETE

PL4NETO_ENTRIC CONIC

C3 12.544 V/AL 3.542 OL4 -48.27 RAL 257._0 RAO 6567.5 VEL 11.573 PTH 2.02 VHP

LNCH AZNTH LNCH TINE L-I TIME INJ LAT

49.12 8 40 35 1329.27 36.18

130;88 J6 49 36 5332.34 _.J9

49.12 8 40 35 1529.27 36.18

130.88 16 49 36 5332.34 36.19

49.12 8 40 35 1529.27 36.18

130.88 |6 49 36 3332.34 36.J9
DIFFERENTIAL CORRECTIONS

TDE-|.4642 TRA 1.35_ TC3-5.|060 BAU .8r_5

ROE .3985 RR4 -.2908 RE3 .5089 FAU .05287

FOE -.9457 FRA 1.4751 FC3-3.649J BSP 17528

80E 1.3175 1_e_-1".3903 8C3 3.1313 FSP -1367

127.00 ECC .19633 IN<: 3.2576 Vl 29.423

48.17 RE4 102.07 APO 151.93 v2 35.099

161.99 ZAE 124.28 ETC 255.64 CLP-155,38

5.610 OPA 8.98 RAP 233.25 ECC I.Z064

INJ t.CNG INJ RT AS(: INJ A2'Y4TH INJ TIH_ PO CST TIN |NJ 2 LATINJ 2 LONG
23.64 126.48 |24.46 9 6 4 929.3 40.40 15.39

245.|7 126.49 124.44 18 |8 28 4732.3 40.41 236.92

_3.64 126,48 124.46 9 6 4 929.3 40.40 15.39

245.17 J26.49 124.44 |8 18 28 4732.3 40.41 236.92

23.64 J26.48 124,46 9 6 4 929.3 40.40 15.39

245.17 126.49 124.44 |8 18 28 4732.3 40.41 236.92

NID-O_UR_E E_CUTION ACCURACY ORBIT OETERNINATION ACCURACY

_T 5441.8 S_R |OLP_.3 S_3 404.1 ST 2570.1 SR 678.6 SS 907.2
RRT -.9'Z87 _ -.9311RTT" .9752 CRT -.9966 CRS .9565 CST -.9767

SG8 5537.0 R_3 .0571 R13 -.9759 LS4 2801.9 XSA 195.9 SS4 16.1

SGI 5524.4 _2 373.4 TH4 |70.06 ELI 2657.6 EL2 54.3 4LF 165.25
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OATE AUG 18 1970 FLIGHT TIME 182.00 ARRIVAL DATE FEB 16 1971

H(LIO([NTRIC CONIC

RL 151.43 LAL .DO

RP 108.01 LAP 2,64

RC 130.397 GL -22.98

PLAN[TOC[NTR|( CONIC

C3 12.821VHL 3,58|

LNCH ATNTH LNCH TII4(

51.87 9 Z 18

128.13 16 51 57

51.87 9 E 18

128.13 16 51 57

51.87 9 E 18

128.13 16 51 57

O|FFERtENTIAL CORR(CT|ONS

T0(-1.3278 TRA 1.5478 TC3-5.1053 BAU .8785

ROE .3677 RRA -.2959 RE3 .4423 FAU .04973

FOE -.7617 FRA 1.5472 FC3o3.3580 8SP 17804

BO( 1.3778 BRA 1.5758 8(:3 5.1244 FSP o13|4

0ISTAN(E 515.634

LEt. 324.65 VL 26.575 GAL Z.62 ATL 93.02 HCA 240.88 ._44 116.80 [CC .19917 INC 3.0180 Vl 29.4Z3

LOP 205.49 VP 37.562 GAP 7.74 ATP 88.53 TAL 169.37 TAP 50.15 RCA 101.54 APO 152.07 v2 35.086

GP 24.04 ZAL 64.38 ZAP 147.14 (TS 40.35 ZAK 125.19 (T( 163.37 ZAC IZ3.0Z ETC 256.13 CLP-156.89

OLA -46.17 RAL 260.22 RAO 6567.5 VEL 11.585 PTH 2.03 VHP 5.749 DPA 6.99 RAP 234.22 [CC 1.2110

L-! TXN[ JNJ LAT ]NJ LONG INJ RT AS4: INJ A;_4TH ZNJ TII42 PO CST TIM INJ 2 LAT INJ 2 LONG

1509.72 34.62 20.49 128.69 122.70 9 27 28 909.7 38.64 12.29

5361.23 34.63 246.68 |28.70 122.69 18 21 18 4761.2 38.65 238.47
1509.72 34.62 20.49 128.69 122.70 9 27 28 909.7 38.64 12.29

5361.23 34.63 246.68 128.70 122.69 18 21 18 4761.2 38.65 238.47
1509.72 34.62 20.49 128.69 122.70 9 27 28 909.7 38.64 12.29

5361.23 34.63 246.68 128.70 1_Z.69 J8 21 18 4761.2 38.65 239.47

NIO-C(XIR_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURAC_

S(,T 5538.2 SGR 956.0 SG3 586.9 ST 2382.8 SR 623.1 SS 807.3

RRT -.9167 RRF -.9165 RTF .9746 CRT -.9908 CR$ .9260 CST -.9680

3620.1RZ3 .0474 213 -.9751 LSA 258_.9 MSA 214.8 SSA 16.5

$61 5607.4 SG_ 377.3 THA 170.97 ELI 2461.6 EL2 81.6 ALF 165.46

LAUNCH DATE AUG IB 19"10 FLIGHT TINK 184.00 ARRIVAL OAT( FEB 18 1971

HELIOCENTRIC CCN|C

RL 151.43 LAL .00
RP 108.05 LAP 2.51

RC 132.627 GL -20.81
PLAN[TOC(NTRIC CONIC

C3 13.225 VHI. 3.637

LNC..H AZNTH LNCH TII42
54.63 9 24 0

125.37 16 52 54

54.63 9 24 0
125.37 16 52 54

54.63 9 24 0

125.37 16 52 54

OIFF(R(NTIAL CORR1ECTION$

T02-1.1926 TRA 1.7440 TC3-5.0486 8AU .8952
ROE .3451 ERA -.3010 RE3 .3831 FAU .04659

FOE -.5992 FRA 1.6101 FC3-3.0498 85P 18077

80E 1.2416 8RA 1.7697 8C3 5.0631 FSP -1262

01STANCE 521.532

LOL 324.65 VL 218.545 GAL 2.95 AZL 92.79 H_ 244.09 SHA 126.61 ECC .20243 INC 2.7931 Vl 29.423

LOP 208.71 VP 37.528 GAP 8.11AZP 88.78 TAL 168.22 TAP 52.31 RCA 100.98 APO 152.24 V2 35.074

GP L_Z.63 ZAL 62.11 ZAP 149.08 ETS 40.76 Z_ 125.04 ETE 164.59 ZAE 121.91 ETC 256.60 CLP-158.34

OLA -44.12 RAL 263.05 RAO 6567,5 VEL 11._32 PTH 2.03 VHP 5.903 0PA 5.14 RAP 235.33 ECC 1.2176
L-I TIN[ INJ LAT INJ LONG INJ RT AS(_ INJ A2_4TH INJ,TIHE PO CST TIM INJ 2 LAT JNJ 2 L(3NG

1489.46 33.01 17.42 1_0.97 121,12 9 48 50 889.5 36.86 9.27

5394.87 33.03 248.58 1_0.98 121.11 18 22 49 4794.9 36.87 240.43

1489.46 33.01 17.42 130.97 IET.]Z 9 48 50 889.5 36.86 9.27

5394.87 53.03 248.58 130.98 121.11 18 22 49 4794.9 36.87 240.43

1489.46 33.01 17.42 130.97 J21.12 9 48 50 889.5 36.86 9.27

5394.87 33.03 248.58 130.98 121.11 18 22 49 4794.9 36.87 240.45

MIO-COUR,T_ EXECUTION ACCURACY OROIT 0ETERHINATIONACCURACY

SGT 5627.1 5GR 899;8 5G3 369.6 ST 2204.9 SR 578.8 SS 724.7

RRT -.g032 RRF -.9004 RTF .9740 CRT -.9796 CRS .8802 CST -.9570

S_ 5698.6 223 .0387 RJ3 -.9744 LSA 2380.2 NSA 237.2 SSA 16.7

SC,I 5685.8 ,_2 382.2 THA 171.74 ELl 2276.8 EL2 112.5 ALF 165.54

L4UNCH OAT[ AUG 16 1970 FLIGHT TINK 186.00 ARRIVAL CATE FEB 2D 1971

HELIO([NTRIC CONIC

RL 151.43 LAL .DO

RP 108.09 LAP 2.38

RC 154.8_0 GL -18.7&

PLANETC([NTRIC CONIC

C3 13.758 VHL 3.709

LNC.H ATMTH LN(H TI1.1[

57.39 9 45 51

122.61 16 52 LP_

57.39 9 45 51

122.61 16 5222

57.39 9 45 51

122.61 16 5222

DIFFERENTIAL CORRI[CTIONS

TOE-| .0580 TRA J ,9491 T(3-4.94J2 8AU .9109

ROE .3290 RRA -.30r_ R(3 .3310 FAU .04348

FOE -.4554 FRA 1.6660 FC3-2,7361 88 o 18337

802 1.1079 ORA 1.9731 Be3 4.9523 FSP -1209

CISTAN(E 527.400

LOL 324.65 VL 26.514 GAL 3._0 _7L 92.58 H(.A 247.30 5,q4

LOP 211.92 VP 37.494 GAP 8.49 _TP 89.00 T4L 167.05 T_P

GP 21.55 Z_L 59.87 ZAP 150.89 (TS 41.26 2_( 124.87 ET(

126.41ECC .20581 INC 2.5804 V1 29.423

54.54 RCA 100.39 APO 152.42 vz 35.061

165.65 ZAC 120.95 ETC 257.05 CLP-159.74

EL4 -42.13 RAL 265.73 RA0 6567.5 VEL I1.625 PTH 2.04 VHP 6.069 CPA 3.42 RAP 236.56 ECC 1.2264

L-I TIM[ INJ LAT INJ LONG INJ RT AS( INJ A_4TH INJ TIN_ PO CST TIN INJ 2 LAT INJ 2 LONG

1467.98 31_38 14.37 133.31 119.70 10 10 19 868.0 35.07 6.30

5433.56 31.39 250.89 133.32 119.69 18 22 56 4833.6 35.08 242.82

1467.98 31._8 14.37 133.32 119.70 10 10 19 868.0 35.07 6.30

5433.56 31.39 250.89 133.32 119.69 18 22 56 4833.6 35.08 242.82

1467,98 3J._8 14.37 133.32 119.70 10 J0 19 868.0 35.07 6.30

5433.56 31.39 250.89 133.32 119.69 18 22 56 4833.6 35.08 242.82

NI0-CCURS_ EXECUTION ACCURACY CRSIT OETERt4INATION _CCURACY

SGT 5708.8 S(,R 852.3 .%3 352.6 ST L=_41.2 52 543.2 $$ 659.6

RRT -.8886 RRF -.8832 RTF .9734 CRT -.9603 ERS .8158 CST -.9442

5772.1 223 .0311 213 -.9737 LS4 2197.1NSA 263.0 SS4 16.8

SGI 5759.1SG2 3_7.6 THA 172.41 ELI 2107.1 EL2 146.8 ALF 165.59

LAUNCH OATE AUG 18 1970 FLIr_T TINE 188.00 ARRIVkL CATE FEB 22 1971

H_LIOCENTRIC CONIC

RL 151.43 LAL .00 _ 324.65 VL

108.13 LAP 2.24 I.O_2J5,J3 VP

RC 137.063 GL o16.78 GP Z0.2| ZAL

PLAN[TOCENTRJC CONIC
C3 14,424 _ 3,798

LNO,_ ATMTH INCH TIME
60.17 10 8 1

119.83 16 _O 18

6(3.17 10 8 1

119.83 16 50 18

60.11 10 8 I

119.83 16 50 18

DIFFERENTIAL COR1RIECTIONS

TOE -.9412 TRA 2.1461 TC3-4.8375 8AU .9346

.3213 ERA -._09_ RE3 .L:_46 FAU .04123

FOE -.3461 FRA 1.6997 FC3-2.4748 8SP 1g012

80E .9946 6RA 2.1684 _C3 4.8464 FSP -1193

OISTAN_ 533.235

L:_.482 GAL 3.67 471. 92._8 H(.A 250.50 SNA 1215.21 ECC .20944 IN( 2.3774 Vl 29.423

37.460 GAP 8.88 AZP 89.21 TAL |65.86 TAP _6.36 RC_ 99.77 4PO 152.64 V2 35.047

97.67 2AP 152.59 ETS 41.86 ZAE 124.68 ETE 166.59 2AC 12'0.10 ETC 257.49 ELP-161.08

O1._ -40.21 RAL 268.24 RAO 6567.6 _I[L 11.654 PTH 2.05 VHP 6.248 0PA 1.83 RAP 237.90 ECC 1.2374

L-I TINE INJ LAT INJ _ |NJ RT ASC INJ A214TH JNJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
1444.82 29.74 11.32 135.72 118.42 10 32 6 844.8 33.28 3.32

5477.55 29.75 253.63 135.72 118.41 18 21 35 4877.5 33.29 2_5.62

1444.82 29.74 11.32 135.72 118.42 10 32 6 844.8 33.28 3.32

5477.55 _9.75 253.83 135.72 118.41 18 21 35 4877.5 33.29 245.62

1444,82 29.74 11.32 135.72 118.42 10 32 6 844.8 33.28 3.32

9477.59 29.75 253.63 135.72 118.41 18 21 35 4877.5 33.29 245.62

MIO-OOUR_ K_CUTION AECURAC_ ORBIT DETERNINATION ACCUR_C_

,%T 5787.3 5GR 812.2 ,%3 335.5 ST I_9.5 SR 518.4 S$ 613.3

RRT -.8734 RRF -.8652 RI"F .9738 CRT -.93213 CRS .7445 CST -.9353

5(_ 5844.0 _3 .0221 R13 -,9740 LSA 2051.6 HSA 286.0 5SA 16.6

5G1 5830.8 S(,2 39",3.6 THA 172.98 EL/ 1970.2 EL2 182.1 ALF 165.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE AUG 18 1970 FLIGHT TIN([ 190.00 ARRIVAL DATE FEB 24 1971

HELIOCENTRIC CONIC

RL 151.43 LAL .00

RP 108.17 LAP 2.09

RC 139.266 GL -14.92

PLANETOCENTRIC CONIC

C3 15.232 VHL 3.903

LNO4 AZI4TH LNCH TIN[

62.96 10 30 43

117.O4 16 46 34

62.96 10 30 43

117.04 16 46 34

62.96 10 30 43

117.04 16 46 34

DIFFERENTIAL CORRECTIONS

TOE -.7946 TRA 2._39 TC3-4.6125 BAU .9406

ROE .3|12 RRA -.319! RC3 .2479 FAU .03764

F0E -.1221 FRA 1.7566 FC3-2.1393 65P 18930

8DE .8537 eRA 2.4052 BC3 4.6192 FSP -|115

OZSTAI_E 539.041

LC_ 324.65 VL 26.451 GAL 4.06 AZL 92.16 HCA 153.70 SNA 126.01 ECC .21334 INC Z.JBZ6 VJ Z_,423

LOP 118.34 VP 37.485 GAP 9.18 AZP 89.39 TAL 164.66 T4P 58.36 RCA 99.13 APO 158.89 V2 35.034

GP 19.18 ZAL 35.5Z ZAP 154.18 ETS 41.§8 ZAE IZ4.49 ETE 167.41 ZAC 119.36 ETC 257.94 CLP-162.38

0LA -38.36 RAL 270.61 RA0 6567.6 VEL 11.688 PTH 2.06 VHP 6.439 0PA .33 RAP 139.34 ECC 1.2507

L-I T|N[ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

1419.31 28.!0 8.19 138.18 117.26 10 54 12 819.3 31.51 .27

5527.36 28.11 £56.81 138.18 I17.£5 18 18 4£ 4927.4 31.52 248.89

1419.31 £8.10 8.19 138.18 117.26 I0 54 £2 819,3 31.51 .27

5527.36 28.11 £56.81 l_k_,18 117.25 18 18 4£ 4927.4 31.52 248.89
1419.31 28.10 8.19 138.18 117.26 10 54 22 819.3 31.51 .27

5327.36 28.11 256.81 1_.18 117.£5 18 18 42 4927.4 31.52 248.89

NI0-COURSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T 5851.9 St_ 777.5 $63 319.9 ST 1779.1 SR 492.2 S5 578.8

RRT -.856_ I_F -.8467 RTF .9724 CRT -.8854 CRS .6378 CST -.9222

568 5903,4 823 .0188 R13 -.9726 LSA 1907.9 HSA 319.4 SSA 16.5

561 5889.9 _ 398.4 THA 173.48 ELI 1832.5 EL2 222.1ALF 166.O3

LAUNCH OATE AUG 18 1970 FLIGHT TIME 192.00 ARRIVAL DATE FEB 26 1971

HELIOCENTRIC CONIC

RL 151.43 LAL .OO

RP 108.21 LAP 1.94
RC 141.459 GL -13.17

PLANETOCENTRIC CON|C
¢3 16.190 VHL 4,024

L,NCH AZMTH LNCH TIME

65.8O 10 54 10

114.20 16 41 0

65.80 10 54 I0

114.20 16 41 0

65.80 10 54 10

114.20 16 41 0

0ZSTA_E 544.810

LQ. 3£4.65.VL £6.419 GAL 4.48 ASL 91.99 _ £56.90 SHA 129.81 ECC .21752 IN(: 1.9941 Vl 29.423

LOP £21.54 VP 37.390 GAP 9.69 AZP 89.55 TAL 163.45 TAP 60.35 RCA 98.44 APO 153.17 V2 35.021

GP 18.£§ _ 53.44 ZAP 155.67 ETS 43.42 Z_E 1£4.29 ETE 168.14 2AC 118.7£ ETC 258.38 CLP-163.63

OLA -_5.59 RAL £7£.86 RAO 6567.6 VEL 11.7£9 PTH 2.07 VHP 6.643 0PA -1.06
L-! TIME INJ LAT INJ LONG INJ RT AS_ INJ A214TH INJ TIHE PO CST TIM

1390.70 £6.48 4.94 140.69 116.22 11 17 20 790.7

5583.56 £6.50 260.48 140.69 116.21 18 14 4 4983.6

1390.70 16.48 4.94 140.69 116.22 II 17 20 790.7

5583.56 26.50 260.48 140.69 116.21 IB 14 4 4983.6

1390.70 £6.48 4.94 140.69 116.£2 11 17 20 790.7

9583.56 £6.50 £60.48 140.69 116.21 18 14 4 4983.6

DIFFERENTIAL CORRECTIONS
TOE o.6570 TRA 2.6230 TC3-4.3848 BAU .950£

ROE .3082 RRA -.3£75 RC3 .£120 FAU .03459

FOE -.1209 FRA 1.8006 FC3-1.8496 BSP 19055

80£ .7257 BRA 2.6434 BC3 4.3899 FSP -1059

RAP 240.87 ECC 1.2664

INJ 2 LAT INJ 2 LONG

29.78 357.09

29.79 252.63
29.78 357.09

£9.79 252.63

29.78 357.09

29.79 252.63

ORBIT 0ETERNINATION ACCURACY

ST 1683.4 58 472.£ SS 559.2
CRT -.8231 CR5 .5275 CST -.9161

LSA 1802.1 HSA 349.1 SSA 16.3

EL1 1728.8 EL2 261.2 ALF 166.69

MI0-_URS_E EXECUTION ACCURACY

56T 5913.1 56R 747.8 563 304.8

RRT -.8401 _ -.8282 RTF .9717

566 5960.1 823 .0148 RI3 -.9718

561 5946.5 $62 403.3 THA 173.91

LAUNCH OATE AUG IB 1970 FLIGHT TIME 194.00 ARRIVAL CATE FE6 28 1971

HELIOCENTRIC CONIC DISTANCE 550.540

RL 151.43 LAL .00 LOL 324.65 VL 26.387 GAL 4.91 ATL 91.81 HCA 260.10 SHA 125.6{] ECC .22201 INC 1.8107 VI 29.423

RP 108.25 LAP 1 .78 LOP 224.74 VP 37.355 GAP 10.1! AZP 89.6_ TAL 162.22 TAP 62.32 RCA 97.72 APO 153.49 v2 35.008

RC 143.643 GL -'_11.52 GP 17.41 ZAL 51.42 ZAP 157.07 ETS 44.42 7AE 124.09 ET£ 168.78 ?AC 118.15 ETC 258.83 CLP-164.84

PLANCTC_ENTRIC CONIC

C3 17.311 VHL 4.161DLA -34.89 RAL 274.98 RAO 6567.7 VEL 11.777 PTH 2.08 VHP 6.859 0PA -2.36 RAP £42.49 ECC |.1849

LNCH ATHTH LNCH TI_E L-I TIME INJ LAT INJ LONG INJ RT A._ INJ AZNTH INJ TIME PO CST TIN INJ _ LAT INJ 2 LONG

68.71 11 18 47 1357.70 24e89 1.46 143.24 115.27 11 41 25 7fi7.7 28.08 353.68
111.29 16 33 16 5647.30 24.91 264.71 143.25 115.26 18 7 23 5047.3 28.09 256.93

68.71 11 18 47 1357.70 24.89 1.46 143.24 115.27 11 41 25 757.7 28.08 353.68

111.29 16 33 16 5647.30 £4.91 264.71 143.25 115.26 18 ? 23 5047.3 28.09 256.93

68.71 11 18 47 1357.70 24.89 1.46 143.24 115.27 11 41 25 757.7 28.08 353.68

111.29 16 33 16 5647.30 £4.91 264,71 143.25 115.£6 18 7 23 5047.3 28.09 256.93

OIFFERENTIAL CORRECTIONS NI0-COJR._E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.5216 TRA 2.8?03 TC3-4.143£ BAU .9598 56T 5968.4 568 721.8 563 290.2 ST 1_17.6 SR 456.0 5S 550.0

ROE .3074 RRA -.3363 RC3 .1824 FAU .03178 RRT -.B£36 _ -.8099 RTF .9712 CRT -.7449 CRS .4179 CST -.9169

FOE -.0340 FRA 1.8385 FC3-1.5892 BSP 1923£ S_ 6011.9 823 .0111 R13 -.9713 LSA 1728.1 HSA 374.8 SSA 16.1

_0£ .6055 8RA 2.8899 8C3 4.1472 FSP -1009 561 5998.1 562 407.4 THA 174.29 ELI 1654.1 EL2 297.5 ALF 167.74

LAUNCH OATE AUG 18 1970 FLIGHT TIN[ 196.00 ARRIVAL DATE NAR 2 1971

H_LIO_ENTRZC CONIC 0ISTANCE 556.228

RL 151.43 LAL .00 LQ. 324.65 VL _.354 GAL 5.37 ASL 91.63 HCA 263.30 SHA 1£5.40 ECC

RP 108.29 LAP J .62 LOP £27,94 VP 37.320 GAP 10,54 ASP 89.81 TAL 160.99 TAP 64.29 RCA

RC 145.816 GL -9.97 GP 16.65 _AL 49.48 ZAP 198.39 ETS 45.58 ZAE 123.89 ETE 169.34 ZAC

PLANETOCENTRIC CONZC

C3 18.611 VHL 4.314 OLA -33.27 RAL 276.9_ RA0 6567,8 V_L 11.832 PTH 2.10 VHP 7.089 DPA

LNO_ A?NTH LN_H TII.IE L-I TIME INJ I_T INJ _ INJ RT A._ INJ A_t.ITH INJ TIME
71.76 11 45 9 !318,46 23.34 357.61 145.83 114.41 12 7 7

108.24 16 22 50 57213.31 £3.35 £69.6£ 145.84 114.40 17 58 I0
71.76 11 45 9 1318.46 £3.34 357.61 145.83 114.41 12 7 7

108.24 16 _2 50 5720.31 23.35 269.6£ 145.84 114.40 17 58 10
110.00 15 33 48 5870.76 18.20 278.48 143.04 119.45 17 11 39

110,(30 17 33 £0 5_O4.O4 28.70 255._4 148.23 109.42 19 5 4

DIFFERENTIAL CORR_CT|ONS MI0-COUR_E £XECUTION ACCURACY

TOE -.3871 TRA _.JL_O TC3-3.8889 BAU .9684 56T 6017.6 S_ 698.9 563 276.2

ROE .3091 RRA -.3457 RC3 .1573 FAU .0291£ RRT -.807£ RRF -.79£I RTF .9708

FOE .0414 FRA 1.8731 FC3-1.3547 BSP 19426 5_ 6058.0 823 .0081 R13 -.9709

8DE .4954 8RA 3.1471 BC3 3.8921 FSP -963 561 6044 .J 56_ 410.8 THA 174.6£

•22685 INC 1.6309 Vl 29.423

96.96 APO 153.85 V2 34.995

117.64 ETC 259.29 CLP-166.03

-3.57 RAP 244.17 ECC 1.3063

PO CST TIM INJ £ LAT INJ 2 LONG
718.5 26.43 349.89

5120.3 26.44 261.90
718.5 26.43 349.89

5120.3 26.44 261.90

5270.8 21.98 271.39

4904.0 31.08 246.84

ORBIT 0ETERNINATION ACCURACY

ST 1580.0 SR 442.4 SS 548.2

CRT -.6539 CRS .3148 CST -.9234

LSA 1684.1MSA 394.9 5SA 15.8

ELI 1607.4 EL2 329.0 ALF 169.17
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 5. 1970)

LAUNCH 0ATE AUG 18 1970 FLIGHT TIN[ 198.00" ARRIVAL DATE MAR 4 1971

HELIOCENTRIC CC_IC

RL 151.43 LAL .DO

RP 108.33 LAP 1.45

RC 147.979 GL -B.52

PLANETOCENTRIC CONIC

C3 20.110 VHL 4.484

LNCH A_NTH LNCH TIN[
75.06 12 14 17

104.94 16 8 43

75.06 12 14 17

104.94 16 B 43

110.00 15 3 34

110.00 18 18 37

OIFFERENTIAL CORRECTIONS

TOE -.2505 TRA 3.3993 TC3-3.6237 8AU ,9749
ROE .3124 RRA -.3560 RC3 .1355 FAU .02655

FOE .1086 FRA 1.9062 FC3-1.1431 BSP 19590

8OE .4005 BRA 3.4179 8C3 3.6263 FSP -918

DISTANCE 561.870

LOL 324.65 VL 26.322 GAL 5.86 41L 91.45 h_A 266.49 SNA 125.20 ECC .23205 INC 1.4535 VI 29.423

LOP 231.13 VP 37,285 GAP 10.99 AZP 89.91 TAL 159.75 TAP 66.24 RCA 96.15 APO 154.25 V2 34.982

GP 15.96 ZAL 47.62 ZAP 159.64 ETS 46.93 ZAE 123.70 ET[ 169.84 ZAC 117.Z0 ETC 259.76 CLP-167.18

OLA -31.73 RAL 278.86 R4D 6567.8 VIEL 11.895 PTH 2.11VHP 7.333 DPA -4.70 RAP 245.92 ECC 1.3310

L-I TIN[ |NJ LAT INJ LONG INJ RT AS( INJ A_4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

1269.61 21.83 353.14 148.47 113.62 12 35 26 669.6 24.83 345.49

5805.81 21 .84 275.43 148.47 113.61 17 45 29 5205.8 24.84 267.77

1269.61 21.83 353.14 148.47 113.62 12 35 26 669.6 24.83 345.49

5805.81 21.84 275.43 148.47 113.61 17 45 29 5205.8 24.84 267.77

720.45 13.42 308.38 143.85 121.74 15 15 34 120.4 17.52 301.67

5402.97 ]0.78 248.10 152.03 105.66 19 48 40 4803.0 32.62 239.37

MID-COURSE E_ECUT|ON ACCURACY CRBIT OETERHINATION ACCURACY

SGT 6061.2 SGR 678.4 SG3 265.1 ST 1568.0 SR 430.3 SS 551.7

RRT -.7913 RRF -.7750 R1T .9705 CRT -.5542 CRS .2204 CST -.9335
5(_ 6099.1RZ3 .0057 R15 -.9705 LSA 1667.6 HSA 408.6 SSA 15.4

S_I 6085.1 SG2 413.1 THA 174.92 ELI 1587.0 EL2 353.8 ALF 170.90

LAUNCH OATE JUG Ie 1970 FLIGHT TIME 200.00 ARRIVAL DATE MAR 6 1971

HELIOCENTRIC CONIC

RL 151.43 LAL .00
RP 108.37 LAP 1.28

RE 150.13Z GL -7.16

PLANETOCENTRIC CONIC

C3 21.831 VHL 4.672

LNCH AIHTH LNCH TIN[

78.85 12 48_J

101.15 15 48 42
78.B5 12 48

101.15 15 48 42
110.00 14 45 24

II0,00 18 50 57

0ISTANCE 567.461

LCL 324.65 VL 26.290 GAL 6.38 AZI.. 91.28 PICA 269.68 SNA

LOP 234.33 VP 37.250 GAP 11.46 AZP 89.99 TAL 158.51 TAP

GP 15.33 7AL 45.84 2AP 160.81 ETS 48.47 ZAIE 123.50 ETK

125.00 ECC .23766 INC 1.2775 Vl 29.423

68.19 RCA 95.29 APO 154.71 V2 34.969

170.29 ZAC 116.80 ETC 260.23 CLP-168.31

OLA -30,26 RAL 280,64 RAO 6567.9 VEL 11.967 PTH 2.13 VHP 7.593 OPA -5.76
L-I TIN[ INJ LA7 INJ LONG INJ RT ASC INJ A_TH INJ TIN[ PO CST TIN

1203.69 20.36 347.5J 151.13 112.89 13 8 33 603.7

623.09 20.37 304.77 151.14 112.88 15 59 5 23.1

1203.69 20.36 347.51 151.13 112.89 13 8 33 603.7

623.09 20.37 304.77 151.14 112.88 15 59 5 23.1

822.65 9.69 313.96 145.30 122.94 14 59 7 222.7

5340.17 31.84 243.52 155.28 103.14 20 19 57 4740.2
DIFFERENTIAL CORRECTIONS

TOE -,1130 TRA 3.6834 TC3-3.3548 BAU .9797

ROE .3174 RRA -.3670 RE3 .1167 FAU .02410

FOE .1677 FRA 1.9377 FC3 -.9559 85P 19748
BOE .3369 BRA 3.7016 8E3 3.3568 FSP -876

NI0-O3UR_E EXECUTION ACCURACY

S_T 6098.8 _ 659.4 SG3 250.5

RRT -.7760 RRF -.7587 RTF .9702

SG6 6134.4 R_3 .OO38 RI3 -.9703

SGI 6120.4 5G2 414.5 THA 175.18

RAP 247.73 ECC 1.3593
INJ 2 LAT INJ 2 LONG

23.28 339.91

23.29 297.16

23.28 339.91

23.29 297.16

13.96 307.46

33._2 234.60
_IT OETERNINATION ACCURACY

ST 1577.8 SR 419.4 SS 558.3

CRT -.4526 CRS .1375 CST -.9450

LSA 1674.5 HSA 415.6 SSA 15.1

ELI 1589.8 EL2 371.2 ALF 472.74

LAUNCH DATE AUG 18 1970

HELIOCENTRIC CONIC

RL 151.43 LAL .(30

RP 108.41L4P 1.10

RC 152.275 GL -5.90

PLANETOCENTRIC CONIC

C_ 23.801 VHL 4,879

_NCH AZNTH LNCH fINE

84.08 13 35 59

95.92 15 14 34

10(3.00 14 41 19

100,00 16 51 55

110.00 14 32 27

110.00 19 17 16

FLIGHT TIN[ 202.00 ARRIVAL CATE NAR 8 1971

DISTANCE 572.995

LOL 324.65 VL 26.257 G_L 6.93 A?L 91.10 H(A 272.87 5HA 124.80 ECC .24372 INC 1.1018 Vl 29.423

LOP 237.52 VP 37.215 GAP 11.95 AZP 90.06 TAL 157.27 TAP 70.14 RCA 94.38 APO 155.22 V2 34.956

GP 14.76 2AL 44.14 ZAP 161.91ETS 50.25 7AE 123.31ETE 170.68 ZAC 116.44 ETC 260.72 CLP-169.41

CLA -28.88 RAL 282.31 RA0 6568.0 VEL 12.049 PTH 2.15 VHP 7.868 OPA -6.74 R4P 249.59 ECC 1.3917

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A2NTH INJ TIN[ PO EST TIN INJ 2 L4T INJ 2 LONG

1093.89 18.94 338.76 153.83 112.22 13 54 13 493.9 21.79 3YJ.2D

774.93 18.95 315.39 153.83 112.21 15 27 28 174.9 21.80 307.83

881.87 13.51 320.68 1fl1.24 116.92 14 56 1 281.9 17.01 313.64

5750.21 24.56 272.38 156.02 107.59 18 27 45 5150.2 26.74 264.25

909.76 6.44 318.60 147.05 123.64 14 47 37 309.8 10.81 312.24

5295.09 32.49 240.16 158.34 101.26 20 45 31 4695.1 33.70 231.14

DIFFERENTIAL CORRECTIONS NI0-CCURSE EXECUTION ACCURACY ORBIT OETER141NATION ACCURACY

TOE .0258 TRA 3.9813 TC3-3.0872 8AU .98L_9 SGT 6130.9 SGR 641.7 5G3 2_8.7 ST 1604.8 SR 409.4 SS 566,5

ROE .3236 RRA -.3785 RE5 .1006 FAU .02179 RRT -.7613 _ -.7434 R1T .9702 CRT -.3543 CRS .0661 CST -.9561
FOE .2199 FRA I .9680 FC3 -.7927 8SP 19918 S(_B 6164.4 RZ3 .00_Z 813 -.9702 LSA 1700.0 HSA 416.5 SSA 14.8

8DE .3246 BRA 3.999_ BE3 3.0888 FSP -837 SGI 6150.4 SG2 414.8 THA 175.42 ELI 1611 .7 EL2 381.2 AL_ 174.53

LAUNCH OAT£ AUG 18 1970 FLIGHT TINE 204.00 ARRIVAL DATE MAR 10 1971

HELIOCENTRIC CONIC 0ISTANC[ 578.465

RL 151.43 LAL .(30 LOt. 324.65 VL ZG.Z25 GAL 7.51 AZl. gO.93 HCA 276.06 5NA 124.60 ECC .25026 INC .9252 Vl 29.423

RP 108.45 LAP ,92 LOP 240.70 VP 37.180 GAP 12.47 AZP g0.10 TAL 156.03 TAP 72.09 RCA 93.42 APO 155.79 V2 34.943

RC 154.408 GL -4.72 GP 14.24 ZAL 42.53 ZAP 162.94 ITS 52.29 ZAIE 123.12 ET[ 171.04 ZAC 116.12 ETC 261.21 CLP-170.50
PLANETCX_ENTRIC CONIC

C3 26.054 Vlv4. 5.104 OLA -27.57 RAL 283.89 RAO 6568.1 VEL 12.142 PTH 2.18 VHP 8.162 DPA -7.65 RAP 251.50 ECc 1.4288

LNCH A2'NTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 15 34 Z8 1142.68 12.89 339.55 154.44 115.43 13 53 30 542.7 16.21 332.44

90.00 15 28 42 770.66 22.38 316.41 158.38 107.82 15 41 32 170.7 24.61 308.45

I00.00 14 14 14 1014.15 9.31 328._ 152.58 118.53 14 31 8 414.2 13.05 321.47

100.00 17 31 36 5662.46 26.23 266.40 159.62 104.87 19 5 59 5062.5 28.02 258.05

110.00 14 _ _3 988.01 3.47 3,_2.71 149.01 124.03 14 39 1 _B8.O 7.91 316.44

110.00 19 39 46 5261.57 32.91 237.62 161.30 99.81 21 7 28 4661.4 33.91 228.53

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .1662 TRA 4.2939 TC3-2.8235 BAU .9839 S_T 6156.9 SGR 624.7 SG3 227.4 ST 1644.1 5R 399.9 SS 575.3

ROE .3308 RRA -.3gO5 RC3 .0865 FAU .019_0 RR1 -.7472 RRF -.7289 RTF .9703 CRT -.26_0 CRS .0054 CST -.9658

F0E .2660 FRA 1.9977 FC3 -.6511 8SP 20089 SG_ 6188.5 R_3 .0009 RI3 -.9703 LSA 1738.8 M$A 412.6 5SA 14.4

808 .3703 _RA 4.3116 _C3 2.8248 FSP -801 SGJ 6174.6 SG2 414.0 THA 175.65 ELI 1647.6 EL2 585.0 ALF 176.13
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH {)ATE AUG 18 1970 FLIGHT TII4E 206.00 ARRIVAL CATE MAR 12 1971

HELIOCENTRIC CONIC

RL 151.43 LAL .00

RP 108.49 LAP .74

RC 156.330 GL -3.62

PLANETOCENTRIC CONIC

C3 28.629 VHL 5.351

LNCH AZNTH LNCH TIN[

90.00 13 4 36

90,00 16 JO 26

100,00 13 56 53

100.00 IB 0

110.00 14 14 41

110,(30 19 59 31

DIFFERENTIAL CCRRECTION$

TOE .3081 TRA 4,6219 TC3-2.5675 BAU .9831

ROE .339| RRA -.4027 RE3 .0742 FAU .01753

FOE .3067 FRA 2.0269 FC3 -.5300 BSP 20279
BOg .4582 BRA 4.6394 BE3 2.5686 FSP -767

DISTANCE 583.863

LOt. 324.65 VL 26.]93 GAL 8.13 AZL 90.75 t,ACA 279.24 5NA 124.40 ECC .25735 IN( .7467 V! 29.423

LOP 243.89 VP 37.146 GAP 13.01 AZP 90.12 TAL 154.80 TAP 74.04 RCA 92.39 APO 156.42 V2 34.931

GP 13.76 2AL 41.00 2AP 163.91 ET$ 54.61ZAE 122.92 ETE 171,36 ZAC 115.63 ETC 261.71 CLP-17J.SB

DLA -26.33 RAL 285.38 RA0 6568.2 VEL 12.249 PTR- 2.20 VHP 8.476 DPA -8.50 RAP 253.45 ECC 1.4712

L-I TJI_ IN] LAT IN] LONG IN] RT ASC IN] A214TH |NJ TIM[ PO CST TIN IN] 2 LAT IN] 2 LONG

1285.01 B.60 347.8(3 155.80 117.08 13 26 1 685.0 12.16 340.93

§75.21 24.22 310.02 162.06 105.13 16 21 41 75.2 26.07 301.84

1116.t6 5.95 333.96 154.36 119.35 14 15 29 516.2 9.81 327.3!

5607P_3 27.14 262.95 162.87 103.04 19 34 17 5007.3 28.66 254.08

1060.28 .71 326.49 151.12 124.18 14 32 21 460.3 5.19 320.26

5235.98 33.19 233.69 164.21 98.70 21 26 47 4636.0 34.03 226.55

MX0-COURS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURkC_

,_T 6176,7 SGR 608.0 $63 216.8 ST 1691.2 5R 390.7 SS 584.0
RRT -.7337 _ -.7|53 RT!F ,9705 CRT -.1809 CRS -.0460 CST -.9738

S_ 6206.6 RZ3 o.0000 R13 -.9705 LSA 1785,9 NSA 405.4 SSA 14.0

SGI 6192,9 SG2 412.0 THA 175.85 ELI 1692.9 EL2 383.9 ALF 177,48

LAUNCH DATE AUG 18 1970 FLIGHT TI14[_08.00 ARRIVAL DATE MAR !4 197!

HELIOCENTRIC CONIC

RL J51.43 LAL .00
RP 108.53 LAP .55

RE 158.641 GL -2.60

PLAN[TOCENTRZC CONIC

C3 3!.575 VHt. 5.619

LNO'I AZIMTH LNCH TINE

90.00 12 46 9
90.00 16 40 3

1OO.00 13 44 5

100,00 18 24 49

110.00 14 8 16

110,00 2_ 17 7

01STANCE 589.180

LCL 324.65 VL 26,161 GAL 8.79 AZl. 90,57 HC.A 282.42 SMA 124.21ECC .26504 IN( .5649 VJ 29.423

LOP 247.07 VP 37.112 GAP 13,59 AZP 90.12 TAL 153,58 TAP 76.00 RCA 91.29 APO 157.13 V2 34.919

GP 13.32 ZAL 39.55 ZAP 164.81 ETS 57.25 ZAE 122.72 ETE 171.65 ZAE 115.56 ETE 262.22 ELP-172.64

DLA -25.16 RAL 286.78 RAD 6568.3 VEL 12.367 PTH 2.23 VHP 8.812 OPA -9.28 RAP 255.43 ECC 1,5196

L-I TINE INJ LAT 1NJ _ INJ RT A,SC INJ A2'NTH INJ TINE PC) CST TIM INJ 2 LATINJ 2 LONG

1391.10 5.26 353.81 157.62 117.86 13 9 20 791.1 8.95 347.07

618,_"Z 25,18 306,12 165,35 103.40 16 50 22 18.2 26.78 297.82

1204.06 2.99 338.82 156.37 119.76 14 4 9 604.1 6.93 332.24

5568.54 27.71 239.81 163.97 101.70 J9 57 37 4968.5 29.04 25J .26

1128.18 -1.89 330.03 153.33 124.14 14 27 4 528.2 2.60 323.82

5217.18 33.37 234.16 167.11 97,86 21 44 4 4617.2 34.10 225.09

ORBIT DETERMINATXON ACCURACY

ST 1742.9 SR 38J.6 SS 592.6

CRT -,1081CRS -.0896 (ST -.9801
LSA 1837.9 NSA 395.8 SSA 13.7

ELI 1743.4 EL2 379.3 ALF 178.58

DIFFERENTIAL CCRRECTIONS

TOE .4529 TRA 4.9673 TC3-2.3201 8AU .9797

ROE .3480 RRA -.4132 RE3 .0634 FAU .01556

FOE .3432 FRA 2.0567 FE3 -.4265 B$P 20479

BOg .5712 BRA 4.9846 8C3 2.3209 FSP -737

MID-COURSE EXECUTION ACCURACY

SGT 6190,9 SGR 591.4 SG3 206.7

RRT -.7208 RRF -.7025 RTF .9710

6219.1 R23 -,0(307 RJ3 -.9710
•%1 6205.6 ,%2 409.0 THA J76.04

LAUNCH 0ATE AUG 18 1970 FLIGHT TIN£ 210.00 ARRIVAL DATE MAR 16 1971

HELI(XENTRIC CONIC

RL 151.43 LAL .00

RP 108.56 LAP .37

RC 160.740 GL -!.65

PLANETOCENTRIC CONIC

C3 34.947 VHL 5.912

LNCH AZNTH LNCH TIN[

90.00 12 32 38

90.00 I7 4 3

1(30,00 13 34 2

I00.00 18 45 21

110,(30 14 2 56

110.00 20 32 56

OIFFERENTIAL CORRECTIONS

TOE .6011 TRA 5.3322 TC3-2.0821 8AU .9731

ROE .3576 RRA -.4277 RE3 .0536 _AU ,01366
FOE .3763 FRA 2.0877 FC3 -,3385 8SP 20675

BDE .6994 8RA 5.3493 8C3 2.0828 FSP -707

OISTANCE 594.404

LOL 324.65 VL 26.J29 GAL 9.50 AZL 90.38 PICA 285.60 SNA 124.02 ECC .27341 INC .37H8 Vl 29.423

LOP 25O.25 VP 37,079 GAP 14.20 ATP 90.10 TAL 152.57 TAP 77.97 RCA 90.IJ APO 157,92 V2 34,907

GP 12.93 2AL 38.19 2AP 165.64 ETS 60._6 ZAE 122.52 ETE 171.91 ZAC 115.31 ETC 262.74 CLP-173.TO

DLA -24.07 RAL 288.10 RAO 6568.4 V[L 12.503 PTH 2.26 VHP 9.173 OPA -9.99 RAP 257.44 ECC 1.575!

L-I TIN[ IN] LAT IN] LONG IN] RT AS_ IN] A214TH IN] TIN[ PO (ST TIN ZNJ 2 LAT IN] 2 LONG

1481.49 2.36 358.87 159.68 118.23 12 57 20 881.5 6.12 352.21
5867.03 25.77 281.31 168.48 102,16 18 41 50 5267.0 27.19 272.92

1283.32 .31 343.17 158.54 119.89 13 55 25 683.3 4.28 336.64

5540.43 28.08 257.80 169.00 100.70 20 17 42 4940.4 29.27 249.20
1192.69 -4.35 333,40 153.64 123.94 14 22 48 592.7 .14 327.19

5203.83 33.49 233.23 170.00 97,27 21 59 40 4603.8 34.I4 224.05

MI0-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY
SGT 6199.6 SGR 574.7 SG3 197.1 ST 1796.7 SR 372.4 SS 601.1

RRT o.7084 R_ -.6904 R1T" .9716 CRT -.0441 CRS -.1269 CST -.985J

6226.E R25 -.O012 RI3 -.9716 LSA 1892.0 NSA 384.8 SSA 13.3
,%1 6213.0 SGZ 404.7 THA 176.23 ELI 1796.8 EL2 372.0 ALF 179.45

LAUNCH DATE AUG 18 1970 FLIGHT TINE 212.00 ARRIVAL DATE MAR 18 1971

HELIOCENTRIC CONIC

RL 151.43 LAL .00

RP IO8.60 LAP .18

RC 162.826 GL -.77

PLAN[ TOCENTR| C CONIC

C3 38.815 _ 6,230

LNCH A2'IATH LNCH TIN[
90.00 12 22 3

90.00 17 24 29

100.00 13 25 91

I00.00 19 3 22

110.00 13 58 25

1!0,00 20 47 17

OISTANCE _J9.520

LQ. 324.65 VL 26.097 GAL J0.21_ A21. 90,19 HCA 288.78 _ 123.82 ECC .28252 IN( .1868 Vl 29.423

LOP 253.42 VP 37.046 GAP 14.85 AZP 90,06 TAL 151.19 TAP 79.97 RCA 88.84 APO 1fl8.81 V2 34.896

GP 12,56 ZAL 36,92 ZAP |66,40 ETS 63._ ?AE 122.30 ETE 172.15 ZAC 115.07 ETC 263.26 CLP-174.76

DLA -23.03 RAL 289.33 RAO 65_.5 _EL 12.656 PTH 2.30 VHP 9.562 OPA -10.65

L-I T|NE IN] I.AT IN] _ IN] RT A_,C IN] A214TH IN] TIHE PO (ST T|N

!562.52 -.25 3,39 161.89 118.32 12 48 5 962.5

5839.05 26.16 279.35 171.52 101,25 19 1 48 5239.1

1356._d3 -2.18 347.19 1E0.81 119.82 13 48 27 756.6

5520.21 28.32 256.35 171.98 99.98 20 35 22 4920.2

1254.45 --6,69 336.66 158.02 123.60 14 19 20 654.5
5195.12 33.57 232.56 17_.89 96.88 22 13 52

NIO-_ EXECUTION ACCURACY

SGT 6203.4 SGR 557.6 SG3 188.1

RRT o.6963 R_ -.6788 R1T ,9723

SG6 6L_28.4 R_3 -.00J4 R13 -.9723

S_1 6215.6 SG2 399.4 TH4 176.40

DIFFERENTIAL COAWECTIONS

TOE °7542 TRA 5.7191 TC3-1.8542 BAU .9_5

ROE .3676 RRA -.4402 RE3 .0448 FAU ,01183

FOE .4070 FRA 2.1_08 FC3 -.2638 BSP L=_858

• 8390 8RA 5.7360 8C3 1.8547 FSP .-679

RAP 259.48 ECC 1.6388

IN] 2 LAT IN] 2 LONG
3.54 356.76

27.45 270.92
1.81 340.67

29.41 247.71

-2.22 330.41
4595.1 34.15 223.37

CR_IT DETERNINATION ACCURACY

ST 1850.8 SR 362.9 SS 609.6

CRT .0121CRS -.1592 CST -.9888

LSA 1946.7 NSA 372.7 SSA 12.9

ELI 1850.8 EL2 362.9 ALF .14

1101



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 18 1970

HELIOCENTRIC CONIC

RL 151.43 LIU_ .DO

RP 108.63 LAP -.Ol

AN: 164.900 GL .05

PLANETOCENTRIC CCINZC

C3 43.263 VHL 6.577
LNCH ATNTH LNCH TIIAE

90.00 12 13 25

90.00 17 42 18

100.00 13 19 1

100.00 19 19 23

110.00 13 54 34

110.00 21 0 19

FLIGHT TINE 214.00

DISTANCE 604.512

LQ. 324.65 VL 26.066 GAL 11.07 AZL 89.99 HCA 291.95 ,SNA 123.64 ECC

LOP 256.60 VP 37.013 GAP 15.55 AZP 90.00 TAL 150.03 TAP 81.98 RCA

GP 12.Z3 ZAL 35.72 ZAP 167.09 ETS 67.49 ZAE JZ2.0B ETE 172.37 ZAC

ARRIVAL DATE MAR 20 J971

.29246 |NC .0000 VZ 29.423

87.48 APO 159.79 V2 34.885

1|4.84 ETC 263.79 CLP-17§.82

OLA -22.06 RAL 290.48 RAC 6568.6 VEL 12.831 PTH 2.34 VHP 9.981 DPA -11.25 RAP 261.53 ECC 1.7120

L-I TINE INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

1637.10 -2.65 7.55 164.19 118.20 12 40 4_ 1037.1 1.14 .92

5819.24 26.41 277.95 174.51 100.60 19 19 17 §219.2 27.61 269.49

1425.37 -4.50 350.97 163.17 119.58 13 42 46 825.4 -.§2 344.44

5506.20 28.49 255.34 174.93 99.47 20 51 9 4906.2 29.50 246.68

1313.91 -8.91 339.82 I60.47 1_3.14 14 16 28 713.9 -4.49 333.52

51gO.42 33.60 232.20 175.77 96.67 22 26 50 4590.4 34.16 223.00

DIFFERENTIAL CORRECTIONS NI0-COI_SE EXECUTION ACCURACY ORBIT DETERMINATICN ACCURACY

TOE .9135 TRA 6.1307 TC3-1.6364 BAU .9467 S6T 6202.5 SGR 339.9 SG3 |79.6 ST I904.1 5R 353.1 SS 618.3

ROE .3780 RRA -.4523 RC3 .0368 FAU ,01002 RRT -,6844 RRF -,6676 RTF" .9732 CRT .0616 ORS -.1876 CST -.9917

FOE .4360 FRA 2.1565 FC3 -.2OO5 BSP 21004 SC_ 6226.0 R23 -.0015 R|3 -.9732 LSA 2000.8 HSA 360.0 SSA 12.6

BO£ .9886 6RA 6.1474 9C3 1.6568 FSP -651 SGI 6213.6 SG2 393.0 THA 176.58 ELI 1904.3 EL2 352.4 ALF .68

LAUNCH OATE AUG 18 1970 FLIGHT TINE 216.00 ARRIVAL DATE

HELIOCENTRIC CONIC DISTANCE 609,358

RL 151 .43 LAL .00 LOL 324.65 VL 26.O35 GAL 11.9§ A2'I. 89.78 PICA 295.13 SMA 123.45 ECC .30335 INC .2196 vJ 29.423

RP 108.66 LAP -._ LOP 259.77 VP _.962 GAP 16.30 AZP 89.91 TAL 148.91 TAP 84.03 RCA 86.00 APO 160.90 V2 34.874

RC 166.961 GL .81 GP |1.92 ?AL 34.62 "laP |67.68 ETS 7|.79 ZAE 121.83 ETE 172.56 ZAC 114.63 ETC 264.33 CLP-176.66

PLAN[T_ENTRIC CONIC
C3 48.394 VHL 6.957 OLA -21.15 RAL 19|.53 RAO 6368.8 VEL 13.029 PTH 2.38 VHP 10.456 DPA -11.78 RAP 263.59 ECE 1.7964

LNCH A2)ATH LNCH TIME L-I TINE INJ i.AT INJ LONG INJ RT AS(: INJ A214TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 6 11 1706.83 -4.89 11.46 166.58 117%93 12 34 38 1106.8 -1.11 4.81

90.00 17 58 5 5805.77 26.58 277.00 I77.46 100.15 19 34 51 5205.8 27.71 268.52

1130,00 13 15 12 14g0.54 "_._ 354.59 165.60 119.20 13 38 2 690.5 -2.73 548.02
100.00 19 35 45 5497.30 28.58 254.69 177.85 99.14 21 5 22 4897.3 29.55 246.02

110.00 13 51 14 1371,35 -If.03 342.9I 162.96 |22.56 14 14 5 771.3 -6.66 536.55

110.00 21 12 13 5189.25 33.61 232.11 178.66 96.62 2g 38 42 4589.3 34.16 222.91
DIFFERENTIAL CORRECTIONS NID-CC_JRSIE EXECUTION ACCURACY CRSIT 0ETERNINATION ACCURACY

TOE 1.0807 TRA 6.57U8 TC3-1.4288 BAU .9246 SGT 6198.! 5GR 521.6 563 171.7 ST 1956.1 SR 342.9 SS 627.8

ROE .3887 RRA -.4640 RE3 .0294 FAU .00823 RRT -.6725 RRF -.6567 RW .9743 CRT .1057 CRS -.2130 EST -.9939

FOE .4642 FRA 2.1961 FC3 -.1471 BSP 21095 SG6 62_0,0 R_3 -.00I 5 RI 3 -.9743 LSA 2055.7 MSA 346.7 5SA 12.2

8DE 1.1485 8RA 6.5872 BC3 1.4291FSP -622 SGI 6208.0 SG2 385.4 THA I76.75 ELI 1956.4 EL2 340.9 ALF 1.09

MAR 22 1971

LAUNCH 0ATE AUG 18 1970 FLIGHT TINE 218.00 ARRIVAL OATE HAR 24 1971

HELIO(KNTR|C CONIC

RL 151 .45 LAL .00 LOL 324.65 VL

RP 108.69 LAP -.39 LOP 262.94 VP

RC 169.OO7 GL l.Sl GP 11.64 7AL

PLANETOCENTRIC CONIC

C3 54.334 VHL 7.371 CLA -Z0.30 RAL 292.54 RA0 6569.0 VEL

LNCH AZNTH LNCH TINE L-I TIME INJ LAT
90.00 12 0 O 1772.69 -6.98

90.00 18 12 10 5797.47 26.68

100.00 13 8 IO 1552.69 -8.72

100.00 19 46 41 5492.71 28.63

II0.00 13 48 17 1426.96 -13.05

110100 21 23 3 5191.20 33.60

0IFFERENTIAL CORRECTIONS

TOE 1.2579 TRA 7.0434 TC3-1.2313 BAU .8946

ROE .3996 RRA -.4749 RE3 .0226 FAU .00641
FOE .4922 FRA 2.2403 FC3 -.1021 BSP 21106

80E 1.31_ BRA 7.0594 Be3 1.2315 FSP -593

0ISTANCE 614.032

26.004 GAL 12.90 AZL 89.56 HCA 298.30 SMA 123.27 ECC .31531 INC .4387 Vl 29.423

36.951 GAP 17.12 AZP 89.79 TAL 147.83 TAP 86.12 RCA 84.40 APO 162.14 V2 34.864

33.59 ZAP 168.19 ETS 76.58 ZAE 121.57 ETE 172.77 ZAC 114.42 ETC 264.86 CLP-177.96

13.255 PTH 2.42 VHP 10.931 0PA -12.26 RAP 265.65 ECC 1.8942

INJ LONG INJ RT A_ INJ A2_4TH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

15.18 169.02 117.51 12 29 52 1172.7 -3.24 8.49

276.41 180.37 99.87 19 48 48 5197.5 27.77 267.92

358.06 168.08 118.70 13 34 3 952.7 -4.83 351.44

254._H_ 180.74 98%98 21 18 14 4892.7 29.58 245.68

345.96 165.50 121.88 14 12 4 827.0 -8.75 539.51

232.26 181.54 96.70 22 49 34 4591.2 34.16 223.06

NI0-COURS£ EXECUTION ACCURACY ORBIT DETERNINATION ACCURAC_

SGT 61gO.8 SGR 502.5 SG3 164.3 ST 2006.4 SR 332.3 SS 638.Z

RRT -.6_3 RRF -.6456 RTF .9756 CRT .1453 CRS -.2363 CST -.9955

6211.1 _3 -.0014 RI3 -.9756 LSA 2105.3 MSA 333.1 SSA 11.8

SGI 6199.7 S_2 376.8 THA 176.92 EL1 2007.0 EL2 328.7 ALF 1.42

LAUNCH DATE AUG 18 1970 FLIGHT TIME L_Z0.O0 ARRIVAL DATE MAR 26 1971

HELIOCENTRIC CONIC OISTANCE 618.503

RL 151 .43 LAL .(30 LCL 324.65 VL 25.974 6AL 13.93 A2'L 89.53 I'_A 301.46 S_A 123.09 ECC

RP 106.72 LAP -.57 LOP 266.11 VP 36.920 GAP 18.01AZP 69.65 TAL 146.79 TAP 68.26 RCA

RE 171.039 GL 2.16 GP 11.38 ZAL 32.66 ZAP I68.58 ET$ 81.85 2AE 121.28 ETE 172.95 7AE
PLANETOCENTRIC CONIC

C3 61.240 VHL 7.826 OLA -19.50 RAL 293.45 RAO 6569.1 VEL 13.513 PTH 2.47 VHP 11.473 OPA
LNCH AZHTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ frMC

90.00 11 54 57 IB35.28 -8.93 18.74 171.50 116.98 12 25 13

90.00 18 24 48 5793.48 26.72 276.13 183.24 99.73 20 1 21

100.00 13 3 45 1612.21 -10.65 1.43 170.36 118.10 13 30 37

1(30.00 19 58 2! 5A91.80 28.64 254.30 183.59 98.94 21 29 53

II0.00 13 45 40 1480.86 -14.97 348.96 1_.07 121.10 14 10 21

IlO.O0 21 32 56 519fl.gD 33.56 232.61 184.39 96.91 22 59 32

DIFFERENTIAL CORRECTIONS MI0-COIJRSE EXECUTION ACCURACY

TOE 1.4461 TRA 7.5523 TC3-I.OAAB 6AU .85§§ SGT 618|.1 SGR 482.5 SG3 157.4

ROE .4108 RRA -.4946 RC3 .0163 FAU ,004§6 RRT -.6477 RRF -.6342 RTF .9770

FOE .5206 FRA 2.2900 FE3 -.0644 BSP 21024 SC_ 6199.9 RZ3 -.0012 RI3 -.9770

80]['1.5033 8RA 7.5679 BE3 1.0449 FSP -563 S61 6189.0 SG2 367.2 THA 177.10

.32847 INC .6711 Vl 29.423

82.66 APO 163.52 v2 34.855

114.21ETC 265.39 ELP-179.06

-12.69 RAP 267.70 ECC 2.0078

PC) CST TIN INJ 2 LAT INJ 2 LONG

1235.3 -5.24 12.00

5193.5 27.80 267.63

1012.2 -6.8| 354.74

4891.8 29.58 245.62
880.9 -10.74 342.41

4595.9 54.15 223.43

ORBIT DETERMINATION ACCURAC_

ST 2054.4 SR 321.3 55 650.0

CRT .1813 CRS -.2581CST -.9967

LSA 2155.0 MSA 319.2 SSA 11.4

EL1 2055.2 EL2 315.8 ALF 1.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG 19 1970 FLIGHT TIME 70.00 ARRIVAL DATE OCT Z8 1970

HELIOCENTRIC CONIC DISTANCE 154.848

RL 131 .40 LAL -.O0 LOL 315.61 VL 21,§97 GAL 3.58 AZL 93,00 lick 60.59

RP 108.40 LAP -2.61 LOP 16.16 VP 54.087 GAP -17.97 AZP 91.47 TAL 175.96

RC 44.337 GL -7.94 GP -6.61 ZAL 78.04 ZAP 18.51 ETS 156.89 ZAE 168.94

PLANETO(ENTR|C COMIC

C3 66.568 VHL 8.159 DLA -19.41 RAL 244.42 RAO 6569.3 VEL 13.708 PTH 2.50

LN(J.I AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A.T_ INJ AZNTH

81,63 lO 41 32 1412.21 11.89 358.84 132.49 117.12

98.35 12 58 50 968.70 11.90 326.28 132.50 117.11

100.00 12 Z7 7 1070.31 7.47 331.41 130.10 119.03

1OO.OO 13 55 57 785.82 16.39 315.01 134.78 115.35

110.00 12 4 44 1140.82 -2.37 330.69 124.06 124.11

110.00 16 34 49 5576.13 26.97 160.|3 139.74 111.84

,SMA 103.14 ECC .47117 INC 2.9978 Vl 29.429

TAP 236.55 RCA 54.54 APO 151.73 V2 34.961

ETE 170.96 ZAC 91.96 ETC 257.51 CLP 17.32

DIFFEI_NTIAL CORRECTIONS N|D-COURSI[ EXECUTION ACCLMACY

TOE .1867 TRA -.9758 TC3 -.0599 BAU .0538 .%T 903.5 _ 444.4 SG3 45.3

ROE -.6321RRA -.0204 RC3 .0084 FAU .01669 RRT -.1304 RRF .1376 RTF -.6470

FOE -.J382 FRA .4642 FC3 -.2170 6SP 2003 .%6 918.2 1_3 -.0J75 R13 ,6490

80E .6590 8RA ,9760 BC3 .0604 FSP -96 SGI 806.3 _,Z 439.0 THA 174.13

VHP |6.617 OPA -20.32 RAP 219.17 ECC 2.0955

INJ TIME PO CST TZN INJ 2 L4T INJ 2 LONG

11 5 5 812.2 15.43 351.87

13 14 59 368.7 15.44 319.31

12 44 57 470.3 11.28 324.7D

14 9 3 185.8 19.67 307.75

12 23 45 540.8 2.12 324.48

18 7 45 4976.1 29.69 252.00

ORBIT DETERMIN4TION ACCURACY

ST 270.0 SR 443,9 SS 213.6

CRT -.4758 CRS -.6437 CST .9756

LSA 499.3 HSA 257.1 SSA 14.2

EL1 468.Z EL2 225.1ALF 111.28

LAUNCH DATE AUG 19 1970 FLIC4_T TIME 72._ ARRIVAL DATE OCT 30 1970

HELICCENTRIC CCNIC DISTANCE 161.310

RL 151.40 LAL -,(30 LQ. 323.61 VL L_Z.067 GAL 3.37 AZL 9"4.77 HCA 63.77

RP 108.36 LAP -2.49 LOP 29.33 VP 34.400 GAP -26.53 AZP 91.23 TAL 175.82

RC 43.276 GL -7.98 GP -6.89 7AL 77.68 7AP 17.11 ET5 153.98 ZAE !71.19

PLANETC(ENTRIC _ONIC

C3 58.934 VHL 7.677 OLA -29.52 RAL 244.82 RA0 6569.1 VEL 13.427 PTH 2.45
LNCH A2'MTH LNCH TIME L-I TIME INJ I..AT |NJ _ INJ RT A.T_ INJ AZHTH

81.29 JO 40 17 1:391.97 12.83 357.83 131.09 116.82

98.71 13 3 19 930.08 12.85 323.91 131.09 116.81

lO0.O0 12 33 33 1025.33 8.93 328.89 129,01 118.64

JO0.OO 13 52 44 771.95 16,79 314.17 133.08 115.10

110.OO 12 7 4I 1106.84 -1.07 328.91 112.89 124.17

110,00 16 35 3 5551.24 27.59 258.46 138.03 111.03

_44 104.81 ECC .4476J INC 2.7717 VJ 29.429

TAP 239.60 RCA 57.90 APO 151.72 V2 34.974

ETE 172.25 ZAC 91.94 ETC 257.70 CLP 15.70

DIFFERENTIAL _CTIONS MI0-COJRSE EXECUTION ACCURACY

TOE .I875 TRA -.93_N5 TC3 -.0498 BAU .0395 .%T 838.3 .%R 449.0 .%3 49.8

ROE -.6013 RRA -.0113 RC3 .0055 FAU ,01729 RRT -.1475 RRF .1541RTF -.6685

FOE -.1406 FRA .4787 FC3 -.2541 8SP 2188 Sr_ 931.0 R23 -.0177 R13 .6706

80E .6299 _;'A .9397 BC3 .0501 FSP -lOB S61 842.0 ,_2 442.2 THA 173.76

VHP 15.831 OPA -21.13 RAP 2_0.62 ECC 1.9699
INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

11 3 29 792.0 16.33 350.81

13 18 49 330,I 16.34 316.89

12 50 39 425.3 12.70 322.11

14 5 36 171.9 20.04 306.88

12 26 8 506.8 3,42 322.71

18 7 36 4951.2 30.19 250.23

ORBIT OETERNINATION ACCURACY

ST 283.8 5R 448.8 SS 221.9

CRT -.4875 CRS -.6420 CST .9788

LSA 518.8 HSA 264.8 SSA 14.5

ELI 477.1 EL2 233.1 ALF 112.89

LAUNCH O4TE AUG 19 1970 FLIGHT TINE 74.00 4RRIVAL 04TE NOV 1 1970

HELIOCENTRIC CONIC CISTANC[ 167.824

RL 151.40 LAL -.00 LOL 325.61 VL 22.502 GAL 3.14 AZL 92.56 HCA 66.96

RP 108.32 LAP -2,35 LOP 32.55 VP 34.694 GAP -25,15 ATP 91.00 TAL 175.74

RC 42.355 GL -7.98 GP -7.20 7AL 77.42 ZAP 15.77 ETS 150.49 ZAE 173.58

PLANET0(ENTRIC CCNIC

C3 52.214 VHL 7.226 DLA -29.56 RAL 245.12 RAD 6568.9 VEL 13.175 PTH 2.41

LNO'I 47NTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH

81.13 10 40 13 1366.12 13.76 356.39 129.52 116.43

98.87 13 5 43 896.29 13.78 321.89 129.53 116.42

100.00 12 37 7 987.85 10.16 326.77 127.62 118.26

IOO.OO 13 51 31 749.80 17.43 312.83 131.34 114.68

110.00 12 9 _P 1074.96 .15 327.25 121.54 124.18

110.(30 16 35 38 5523.49 28.15 256.57 136.17 110.09

SNA 106.44 ECC .42528 INC 2.5575 VI 29.429

TAP 242.70 RCA 61.17 APO 15J,71 v2 34.987

ETE 174.94 Z4C 91.89 ETC 257.89 CLP 14.07

01FFERENTIAL CORRECTIONS MI0-C(X_SIE EXECUTION ACCURACY

TOE .J878 TRA -.9446 TO3 -.0369 BAU .0258 .%T 875.5 SGR 453.1 .%3 54.7

ROE -.5713 RRA -.0027 RC3 .0014 FAU .01796 RRT -.1650 RRF .1725 RTF -.6884
FOE -.1432 FRA .4936 re3 -.2977 8SP 2345 SG6 985.9 R23 -.0197 R|3 ,6907

BOE .6015 _RA .9446 BC3 .0370 FSP -121 SGJ 879.8 SG2 444.7 THA 173.44

VHP 15.077 DPA -21.96 R4P 222.88 ECC 1.8593

INJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG

11 2 59 766.1 17.20 349.31

13 2,0 40 296.3 17.21 314.81

12 53 34 387.8 13.86 319.93

14 4 1 149.8 2,00.61 305.49

12 27 23 475.0 4.63 321.04

18 7 42 4923.5 30.72 248.25

ORBIT OETERNINATION ACCURACY

ST 298.2 SR 453.1 SS 230.4

CRT -.4979 CRS -.6406 CST .9814

LSA 522.4 RSA 272.4 SSA 14.7

ELI 485.9 EL2 241.2 ALF 114.56

LAUNCH DATE AUG 19 1970 FLIGHT TIME 76.00 ARRIVAL DATE NOV 3 1970

HELXC(ENTRIC CONZC OISTANCE 174.382

RL 151.40 LAL -.00 LOt. 325.61 VL 22.906 G_L 2.90 AZL 92.35 HOL 70.16 SMA 108.03 ECC .40414 INC 2.3530 Vl 19.429

RP 108.17 LAP -2.21 LOP 35.75 VP 34.970 GAP -23.84 A?P 90.80 TAL 175.71 TAP 245.87 RCA 64.37 APO 151.69 V2 35.000

RE 41.583 GL -7.93 GP -7.fl3 7AL 77.27 ZAP 14.52 ETS 146.29 ZAE 176.07 ETE 181.91 ZAC 91.80 ETC 258.10 CLP 12.45

PLANETOCENTRIC CONIC

C3 46.296 VI.N. 6.904 OLA -29.53 RAL 245.30 RAO 6568.7 VEL ]2.948 PTH 2.36 VHP 14.355 OPA -22.81 RAP 223.54 ECC 1.7619

LNCH A2'NTH LNCH TINE L-I T|ME INJ L,AT JNJ LONG ]NJ RT ASC |NJ ATNTH INJ TZME PO CST TIM INJ 2 LAT INJ 2 LONG

81.18 10 41 _ !334,71 14.65 354.52 127.81 115.95 IJ 3 37 734.7 18.03 347.38

98.82 13 6 1 867.66 14.67 390.22 J27.8_ 115.94 13 2,0 28 267.7 18.04 313.08

100.00 12 37 O 960.50 11.04 325.21 125.92 117.96 12 53 0 360.5 14.69 318.33

1OO.OO 13 53 4 717.10 18.35 310.84 129.60 114.O2 14 5 1 117.1 21.44 303.41

110.00 12 9 39 1043.64 1.27 325.72 190.02 124.16 12 27 25 445.6 5,74 319.49

110.00 16 36 34 5492.76 28.95 254.46 |34.16 109.02 18 8 7 4892.8 31.27 246.02

OIFFERENTIAL CORRECTIONS MID-(,OUR_E EXECUTION ACCURACY CRBIT OETERNINATION ACCURACY

TOE .1883 TRA -.9193 TC3 -.0201 BAU .0127 ,_T 913.8 .%R 456.9 .%3 60.1 ST 313.0 SR 456.8 S$ 238.8

ROE -.5425 RRA .0053 RE3 -.0042 FAU .01869 RRT -.1842 RRF .1929 R'rF -.7071 CRT -.5095 CRS -.6395 CST .9841

FOE -.1456 FRA .5087 FC3 -.3495 BSP 2497 $4_ 1021.6 R23 -.0221 R13 .7096 LSA 534.2 M$A 279.3 $SA 15.0

BOE .5742 6RA .9293 8C3 .0205 FSP -138 .%1 918,9 .%2 446.6 THA 173.10 ELI 494.8 EL2 248.6 ALF 116.38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OJ

LAUNCH DATE AUG 19 1910 FLIGHT TIN[ 78.00 ARRIVAL 0ATE NOV 5 1970

HELIO(ENTRXC CONIC

RL 151.40 LAL -.00

RP 108.23 LAP -2.07

RC 40.97! GL -7.85

PLAN[TOCENTRXC CONI(

C3 41.086 VHL 6.410

LNC.H A2'NTH LNCH TIME

81.48 10 43 57

98.52 13 3 57

100.00 12 33 5

100.00 13 57 31

110.00 12 9 8

110.00 16 37 57

OIFFERENTIAL CORRIECTIONS

TO[ .1892 TRA -.9140 TC3 ,0017 6AU .0066

ROE -.514A RRA .0128 RC3 -.0118 FAU .01950

FOg -.14B0 FRA .5243 FC3 -.4109 eSP 2652

BOg .§481 8RA .9141 6C3 .0120 FSP -152

01STANCE 180.982

LQ. 325.61 VL 23.279 GAL 2.65 AZL 92.16 14(:4 73.35 SMa 109.56 ECC .38420 IN(: 2.1565 Vl 29.429

LOP 38.95 VP 35.229 GAP -22.58 AZP 90,62 TaL 175.73 TAP 249.09 RCa 67.47 APO 151.66 V2 35.013

GP -7.91 7aL 77.22 ZaP 13.37 [TS 14J.20 Z_E 178.37 [T[ 213.69 2aC 91.67 [TC 258.31CLP 10.81

CL4 -29.47 RaL 245.36 RAO 6368.6 VI[L 12.746 PTH 2.32 VHP 13.662 0Pa -23._LR.&_ 225.00 ECC 1.6762
L-I TIN[ INJ LAT INJ lONG INJ RT ASw[ INJ A214TH JNJ TIN[ PO CST TIN INJ 2 LaT INJ 2 LONG

1297.22 1§.50 352.17 125.95 115.38 11 5 35 697.2 18.80 344.95

845.03 15.52 318.97 125,95 115.37 13 18 2 245.0 18.81 311.75
943.88 11.57 324._ 123.92 117.76 12 48 49 343.9 15.19 317.35

673.61 19.53 J08.|5 127.85 113,09 14 B 44 73,6 22.49 300.61

1019.35 2.27 324.35 118.32 124.12 12 26 7 419.4 6.73 318.11

5458.94 29.68 252,09 132.00 107.79 18 8 56 4858.9 31.82 243.54

NIO-COJRSI[ [_ECUTI(_I aCCURACY OK_IT D[TERNINATION ACCURACY

SGT 953.5 gGR.,,J_0.3 SG3 66.1 ST 328,4 SR 459.8 SS 247.1
RRT -.Z1354 RRI r ,2157 RW -,7290 CRT -.5223 CRS -.6386 CST .9866

SG8 1058.8 R23 -.{Y_52 R13 .7278 LSA 546.6 NSa 283.3 SSa 15.3

SGI 959,5 S_. 447.6 THa 172.75 ELI 504.0 EL2 255.5 aLF 118.35

LAUNCH O4TE AUG 19 1970 FLI_4T TINE 80,00 ARRIVAL DATE NOV 7 1970

H[LI(XENTRIC CONIC DISTANCE 187.617

RL 151 .40 LaL -.00 LCL 325.61 VL 23.624 GAL 2.40 aZL 91.97 HC.A 76.55 sMa 111.05 ECC .36543 IN(: 1.9663 VJ 29.429

RP 108.19 LaP -1.91 LOP 42.15 VP 35.471 GAP °21._ aZP g0.46 TaL 175.82 TAP 252.37 RCa 70.47 aPO 151.63 V2 35.027

RC 40.525 GL -7,70 GP -8.31 7AL 77.Z8 ZAP I2.M ETS 135,06 2AE 177.82 ETE 306.66 ZaC 91.50 ETC 258.53 CLP 9.17

PLAN[TOC[NTRIC CONIC

C3 36.501VHL 6.042 OLA -29.32 RaL 245.32 RAO 65M.4 _[L 12,565 PTH 2.28 WaP ]2.998 0PA -24.58 RAP 226.45 [CC 1.6007
LNCJ_ A2'NTH LNCH TINE L-I TIN[ INJ LaT INJ LO_ |NJ RT A_ INJ a2t4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

82.07 10 48 23 1252.48 16.29 349,24 123.94 |14.72 11 9 16 652.5 19.49 341.95

97.93 12 59 8 829.98 16.30 318.24 123.95 114.71 13 J2 58 230.0 19.50 310,95
100.00 12 25 55 936.49 11.80 323,_4 121.67 117.66 12 41 31 336.5 15.41 316.91

10(3.OO 14 4 18 621.20 20,89 304,86 126.04 111.88 14 14 39 21.2 23.68 297.17

110,00 12 6 50 996,56 3.14 323.16 116,46 124.06 12 23 27 396.6 7,59 316.90

110.00 16 39 52 5421.94 30,42 249.47 129.70 106.40 18 10 14 4821.9 32.37 240.79
OIVFKRI[NTIaL CCIRRECTIONS NI0-COUR_ £]_CUTION aCCURaCY ORBIT 0KTKRRINATICN aCCURaCY

TOE .1903 TRA -.8_2 TC3 .0295 8aU .0179 .%T 994.1 .%R 463.4 .%5 72.7 ST 344.2 SR 462.2 SS 255.3

ROE -.4873 RRA .0200 RC3 -.0219 FaU .02041 RRT -.22911_F .2412 RTF -.7422 CRT -.5363 CRS -.6575 CST .9892

FO[ -.1502 FRa .5404 FC3 -.4840 8SP 2b08 _ 1096.8 R_3 -.0285 R13 .7452 LSA 559.2 MS4 290,4 SSa 15.6

8(3E .5232 BRa ,8964 8C3 .0367 FSP -170 SGJ 1001.2 .%2 447.9 THa 172.37 ELI 513.6 EL2 261.5 aLF 120.42

LAUNCH OAT[ AUG 19 1970 FLIGHT TIN[ 82.00 ARRIVAL CaTE NOV 9 1970

HELIOCENTRIC CONIC 0ISTANC[ 194,282

RL 151 .40 LAL -.0{J LOL 325.61 VL 23.943 GAL 2.15 _J- 91,78 HC4 79,75 S_a 112.48 ECC

RP J0_.15 LAP -1.75 LOP 45,36 VP 35.698 GaP -20.24 aZP 90.32 TaL 175.96 TaP 255,72 RC4

RC 40.252 GL -7,50 GP -8.77 ZAL 77.46 2aP 11,53 KTS 127.75 2AE 175.19 ETE 326.34 ZAC

PLAN[TOCENTRIC CONIC

C3 32.467 VHL 5.698 0L4 -29.09 RAL 245.15 RaD 6568.3 V[L 12,403 PTH 2.24 VHP 12.361 0Pa

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ aZNTH INJ TINE

83.06 1O 55 39 _197,51 16,99 345.52 121.81 113.97 I! 15 36

96,94 12 50 35 825.R4 17.01 318.26 121,82 113.96 13 4 20
IO0.00 12 16 11 9)6.32 11.81 323.83 119.22 117.66 12 31 47

I00.00 14 12 44 5850.31 22.34 278.99 124.12 110.39 15 50 14

II0.00 12 3 2 977.69 3.86 322.17 114.44 123.99 12 19 20

II0.00 16 42 22 5381.70 31.16 246,56 127.25 104.82 18 12 3

0I_FER[NTIaL.CORRECTIONS NI0-C_/RSE [XECUTION aCCURACY

TOE .1915 TRa -.8822 TC3 .0635 8aU .0314 .%T 1035.8 SGR 466.6 .%3 80.0

ROE -.A613 RRA .0268 RC3 ",0_49 FaU .02141 RRT -,2555 RRIr .2699 R1T -.7582

FO_ -.152_ FRA .5570 FC3 -.5109 8SP 2_2 S_ 1136,0 A23 -.0328 RI3 .7616

80E .4995 _Ra .B_26 8C3 .0724 FSP -190 .%1 1044.2 S_. 447.5 TH4 171,95

LAUNCH OATK AUG 19 1970

.34780 INC 1.7809 Vl 29.429

73.36 APO 151.60 V2 35.040

91.27 ETC 258,76 CLP 7.52

-25.51 RAP 227.89 ECC 1,5343

PO CST TIN INJ 2 LaT INJ 2 LONG

597.5 20.09 338.15

225.8 20.10 310.90

336.3 15.42 316,90

5250.3 24.92 271.13

377.7 8.30 315.89

4781.7 32.88 237.76

ORBIT OETERMIN4TION ACCURACY

ST 360.3 SR 463.9 SS 263.3

CRT -.5512 CR5 -.6365 CST .9915
LSA 572.3 MSA 294.4 SS4 16.0

ELl 523.5 £L2 266.4 4LF 122.57

FLIGI_r TINE 84.00 ARRIVAL CATE NOV 11 1970

H_L|OCENTRIC CONIC DISTANCE Z00.974

RL 151 .40 L_L -.00 LOL 325._1 VL 24.238 GaL 1.89 aZL. 91,60 HCa 82.96 S,Na 113.85 ECC .33129 IN(: 1.5992 Vl 29.429

RP 108.11 LAP -1.59 LOP 48.56 VP 35.g09 GaP -19,14 AZP g0.20 TaL 176.17 TAP 259.13 RCA 76.13 4PO 151.57 V2 35.053

RC 40.156 GL -7.22 GP -9.27 2aL 77.74 2AP 10.94 ETS 119.26 IAE 172.35 ETE 331,45 2aC 90,99 KTC 258.99 CLP 5.84
PLAN[TOCENTRIC CONIC

C3 28.921 VHL 5.378 OLA -_8.76 RaL 244.88 RA0 6_8.2 V_L 12.260 PTH 2.21VHP 11.751 0Pa -26.46 RaP 229.51 ECC 1.4760

LNC.PI aTNTH LNCH TIN[ L-I TIN[ INJ I,_T INJ _ INJ RT AS(: INJ AZIMTH INJ TIN[ PO CST TIM INJ 2 LaT INJ 2 LONG

84.73 11 8 2 1125.01 17.60 340.46 119.55 113.12 11 26 47 525.0 20.58 333.02

95.27 12 36 0 840.28 17.81 319.E0 119.56 113.11 12 50 0 240.3 20.59 312.16

100.00 12 4 27 941.86 11.63 324.15 116.62 117.73 12 20 9 341.9 15.25 317.25

I00.00 14 22 15 5788.70 23,79 274.81 1L_.08 108.65 15 58 42 5186.7 _.12 266.79

110.00 11 57 41 _3.15 4.41 321.41 112.28 123.93 12 13 45 363.1 8.84 315,12

110.00 18 45 31 5338.18 31.87 243.37 124.67 103.06 18 14 29 4738.2 33.34 234.45

0IFFKI;_NTIAL CORRECTIONS NJ0-CCURSE _ECUTION ACCURACY ORBIT 0[T[RMINATION ACCURACY

TO[ .1950 TRA -.8653 TC3 .1058 8aU .0455 .%T 1077.5 _ 469.9 ,%3 88.1 ST 376.6 SR 465.0 SS 270.8

ROll -.4363 RRA .0333 RC3 -.0516 FaU .0_54 RRT -.2853 _ ._0_ RTI r -.7735 CRT -.5677 CR$ -.6350 CST .99_6

FOE -.1538 FRA .5741FC3 -.6746 BSP 3133 SC_ 1175.5 R_3 -.0372 RJ3 .7772 LS4 585.5 NSa 297.1 554 16.3

BOg .4771 ERA .8859 8C3 ,1177 FSP -213 .%1 1087.6 .%2 446.2 THA 171.46 ELI 554.0 EL2 270.0 aLF 124.74
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNEH DATE AUG 19 1970 FLIGHT TINE 86.00 ARRIVAL DATE NOV 13 1970

HELIOCENTRIC CONIC

RL 151.40 LAL -.00

RP 108.07 LAP -!.42

RC 40.238 GL -6.86

PLANET(XENTRIC CONIC

C3 25._08 VHL 5.080

LNO4 ATNTH LNCH TINE

88.79 11 40 12

91.21 12 O 46

1OO.00 11 51 6

100.00 14 32 33

110.00 11 50 47

110.00 16 49 22

DIFFERENTIAL EORRECTION$

TOE ;_939 TRA -.8484

ROE -.4123 IRA .0397

FOE -.1545 FRA .5923

BOg .4556 8RA .8493

DISTANCE 207.688

LOL 325.61 VL 24.510 GAL 1.65 ATL 91.42 HCA 86.16 SNA 115.16 ECC .31586 INC 1.4198 Vl 29.429

LOP 51.77 VP 36.106 GAP -18.08 AZP 90,09 TAL 176.43 TAP 262.59 RCA 78.78 APO 151.53 V2 55.066

GP -9.82 ZAL 78.13 ZAP 10.65 (TS 109.82 ZAE 169.48 ETE 333.40 ZAC 90.64 ETC 259.23 CLP 4.15

TC3 .1fl68 BAU .0597

RE3 -.07_0 F/,J .02379

FC3 -.7979 BSP 3293

BC3 .1730 FSP -239

DLA -28.34 RAL 244.50 RAO 63(_.0 VEL 12.13Z PTH 2.17 VHP 11.166 DPA -27.45 RAP 230.71 ECC 1.4247

L-I TINE IN| LAT IN| _ IN| RT AS( IN| AZNTN IN| TINE PO CST TIN IN| 2 LAT IN| 2 LONG

987.64 18.09 330.¢:0 117.19 112.19 ll 56 40 387.6 20.95 323.09

921.00 18.11 325.73 117.20 112.18 12 16 7 321.0 20.96 318.22

952.30 11.30 324.74 113.9"4 117.86 12 6 58 352.3 14.94 317.85

5719.62 23.18 270.31 119.88 106.67 16 7 53 5119.6 27.22 262.11

953.50 4.79 320.89 11_._3 |23.89 12 6 40 353.3 9.21 314.59

5291.38 32.54 239.Jl/t 1EI.95 101.10 18 17 33 4691.4 33.73 230.65

NIO-ECUR_I( (XECUTIOq ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1|Z0.3 _ 473.6 _63 97.1 ST 392.7 SR 465.3 SS 277.6

RRT -.3I_Z _ .3377 R1T -.7850 CRT -.5839 CR5 -.6317 CST .9954

SG8 1216.3 RZ3 -.04E3 R13 .7922 L_ 598.4 NSA 299.0 SSA 16.7

SGI IJ3E.E S_ 444.2 THA 170.93 ELI 544.5 EL2 272.4 ALF 126.87

LAUNCH DATE AUG 19 1970 FLI_,IT TIN[ _.00 ARRIVAL DATE NOV 15 1970

HELIOCENTRIE O3NIC DISTANCE 214.418

RL 151.40 LAL -.00 LOL 325.61 VL 24.761 GAL 1.40 AZL 91.24 H_ 89.37 9HA 116.41 ECC .30149 IN(: 1.2416 Vl 29.429

RP 108.03 LAP -1.24 LOP 54.98 VP 36.289 GAP -17.07 AZP g0.01 TAL 176.75 TAP 266.12 RCA 81.31 APO 151.50 V2 35.079

RC 40.497 GL -6.41 GP -IO.43 2AL 78.64 7AP 10.70 gTS 99.20 ZAE 166.63 ETE 334.14 ZAC 90.22 ETC 259.46 CLP 2.42

PLANE TO(ENTRIC CONIC

C3 23.070 _ 4.804 DLA -27.81 RAL 244.01 RAD 6567.9 YEL
LNO4 ATNTN LNCH TINE L-I TINE IN| LAT

gO.00 11 J 20 1080.42 14.68

gO.OO 12 35 46 773.31 2E.3E

100.00 11 36 El _NS7.23 10.SE

100.00 14 43 26 5649.70 26.45

110.OO 11 4E 19 948.44 4.97

110.OO 16 53 57 5241.33 33.13

DIFFERENTIAL CORR(CT|ONS

TOE ,1938 TRA -.8312 TC3 .2|61 _ .0734

ROE -.3893 RRA .0461 RE3 o.0996 F_U .025|6

FOE -.1541 FRA .6115 FC3 -.9438 0_ 3468

BOE .4348 BRA S324 BC3 .2380 FSP -_

12.019 PTH 2.15 VHP 10.606 OPA -28.48 RAP 232.08 ECC 1.3798
|NJ _ IN| RT ASC |NJ A2'NTH |NJ TIN[ PO CST TIM IN| 2 LAT IN| 2 LONG

335.85 ||3._ 114,49 11 1920 480.4 17.86 328.62

316.38 116.20 107.89 12 d8 39 173.3 24.56 308.63

3ES.GO 111.13 118.03 11 52 28 367.2 14.49 318.73

265.5E 117.52 104.45 16 17 36 5049.8 28.18 257.14

320.64 107.59 123.86 11 58 8 348.4 9.39 314.33

236.10 119.11 98.93 18 21 18 4641.3 34.01 226.97

NJD-(_UR_E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

.T_T 1163.0 S6R 478.1SG3 107.1 ST 408.1SR 464.7 $$ 283.5

ART -.354| RRF .3773 RIT -.8012 CRT -.5992 CRS -.6263 CST .9967

S_B 1E57.4 R23 -.0488 R13 .8060 LSA 610.3 MSA 300.1 SSA 17.1

SG| J|77.3 ,%2 441.7 THA 170.54 ELI 554.5 EL2 273.8 ALF 128.87

LAUNCH DATE AUG 19 1970 FLIGHT TINE 90.00 ARRIVAL DATE NOV 17 1970

HELIOCENTRIC CONIC DISTANCE 221.162

RL 151 .40 LAL -.00 LOL 325.61 VL 24.992 GAL 1.16 AZL 91.06 HCA 92.58 _A 117.59 ECC

RP 107.99 LAP -1.06 LOP 58.19 VP 36.460 GAP -16.10 AZP 89.95 TAL 177.12 TAP 269.71 RCA

RC 40.9_0 GL -5.85 GP -11.II 7AL 79.25 ZAP 11.13 ET5 90.15 ZAE 163.84 ETE 334.27 ZAC

PLANETOCENTRI( CONIC

C3 20.687 VNL 4.546 DLA -27.15 RAL 243.43 RAO 6567.8 V_L 11.919 PTH 2.12 VNP |0.070 DPA

LNO4 AZNTH LNCH TIN_ L-I TIN[ INJ LAT INJ LON_ INJ RT A,_g_ INJ AZNTN INJ TINE

90,00 10 34 49 1133.63 13.15 339.01 109.82 115.30 I0 53 43

90.00 12 57 39 667.26 24.36 }09.48 114.14 104.89 13 8 46

100.00 I1 20 21 986.54 10.20 326.70 108.30 118.25 1! 36 48

100.00 14 54 48 5577.62 27.50 2_.45 115.00 102.01 16 27 46

110.00 11 32 21 948.85 4.96 320.66 105.11 12_.87 11 48 10

I10.00 16 59 18 51BB.08 33.62 232,02 116.15 96.56 18 25 46

DIFFERENTIAL CORRECTIONS NIO-O_UR_E EXECUTION ACCURACY

TOE .1894 TRA -.8153 TE3 .2817 BAU .0862 SGT I206.2 _R 484.0 SC_3 118.2

ROE -.3672 RRA .0527 RE3 -.1334 FAU .02671 RRT -.3896 I;_ .4211 R1T -.Rl16

FOE -.1521 FRA .6321 FC3-1.1176 8SP 3566 S_ 1299.6 R_3 -.0609 R13 .8173

_O_ .4131 _A .8170 _C3 .3117 FSP -299 .561 IE23.1S_2 439.5 THA 169.78

.28813 INC 1.0635 Vl 29._29

• 83.71APO 151.48 V2 35.092

89.72 ETC 259.70 CLP .66

-29.56 RAP 233.41ECC 1.3405

PO CST TIM INJ 2 LAT IN| 2 LONG

533.6 16.46 331.89

67.3 26.17 301.28

386.5 13.90 319.86

4977.6 28.96 251.92

348.8 9.37 314.35

4588.1 34.16 222.82

ORBIT DETERMINATION ACCURACY

5T 420.6 SR 463.1 55 288.2

CRT -.6065 CRS -.6176 CST .9971

LSA 618.7 NSA 302.1 55A 17.7

ELI 561.5 EL2 275.8 ALF 130.48

LAUNCH DATE AUG 19 1970 FLIGHT TINE 9E.00 ARRIVAL DATE NOv 19 1970

NELIO(ENTRIC C(_IIC DISTANCE 227.915

RL 151.40 LAL -.00 LOL 325,61 VI. 25,204 GAL .93 A_'L 20.88 HC_ 95.B0 S_4A 118.71 ECC

RP IO7.95 LAP -.88 LOP _1.41 VP 36.618 GAP -15.16 ATP 89.91 T_L 177.55 TAP 273.34 RCA

RC 41.530 GL -5.17 GP -11.87 7AL 79,96 ZAP II.�E ETS 81.19 2AE 161.14 ETE 334.00 2AC
PLANETOCENTRIC CONIC

C3 18.599 VHL 4.313 OLA -26.35 RAL 242.77 RAD 6567.8 V_L 11.831 PTH 2.10 VHP 9.559 DPA

LNEJ4 A2_4TH LNCH TINE L-| T|NE |NJ LAT |NJ _ IN| RT ASC |NJ A214TH IN| TIN[
gO.O0 10 11 4 1178.80 11.83 341.67 10_,?0 llS._e'Z 10 30 42

SO.D0 13 16 7 _59,68 25.68 7.80.79 111.7B 101.92 14 53 47

IOO,DO 11 3 14 1010.30 9.44 3E8.04 105.45 118,50 1I 20 4

100.00 15 6 38 5503.40 20.52 255.13 112.34 99.3? 16 38 21

110.OO 11 20 56 954.75 4.73 3_0.97 10_.59 123.89 It 36 51

110.00 17 5 25 5131,71 33,_ L:_7,66 l|3.08 94.00 18 30 57

DIFFER(NT|AL CORRIECTIONS NIO-CX_UR_I_ EXECUTION ACCURACY

TOE ,1917 TRA -,7955 TC3 ._4 BAU .|014 SGT 1247.7 .%R 491.8 ,%3 130.5

-.34_ RRA .0595 RE5 -.1751FAU ,OL_O RRT -.4_6 RIEr .4688 RTF -.8261

FOE -.1479 FRA .6fl43 FE3-I ,3LP'Z2 0SP 3810 _ 134| .1 _3 -.O627 RI3 .8322

Bog .5955 BRA .7977 BE3 .4078 FSP -335 ,%1 1268.8 $62 434.6 THA 168.87

.27575 IN_ .8843 Vl 29.429

85.98 APO 151.45 v2 39.105

89.14 ETC 259.94 CLP -I.13

-_0.70 RAP 234.69 ECC 1.3061

PO CST TIN INJ 2 LAT INJ 2 LONG

578.8 15.22 354.63

5259.7 27.26 272.40

410.3 13.17 321.24

4203.4 29.52 246.47
_54.7 9.15 314.67

4531.7 34.16 218.42

OR_|T DETER_41NATION ACCURACY

5T 436.1 _R 460.4 55 291.4

CRT -.6299 CR5 -.6045 CST .9967

LSA 629.9 MSA 299.9 SSA 18.1

ELI 572.7 EL2 272.2 ALF 132.53
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5 197OJ

LAUNCH DATE AUG I9 1970 FLIGHT TIRE 94.00 ARRIVAL DATE NOV 21 1970

HELI_ENTRZC CONIC DISTANCE 2]4.673

RL 151 .40 LAL -.00 LOL 315.61 VL 25.400 GAL .7I AZL 90.70 HCA 99.01 5HA 119.77 ECC .16432 INC .7030 V; .29.429

RP 107.9l LAP -.69 LOP 64.62 VP 36.764 GAP -14.Z6 AZP 89.89 TAL 178.02 TAP 277.03 RCA 88.11 APO 151.43 V2 _1_.117

RC 42.291 GL -4.36 GP -12.72 ZAL 80.78 7AP I3.05 ET$ 7].36 ZAE 158.56 ETE 333.45 ZAC 88,45 ETC 260.17 CLP -2.9H

PLANE TOCENTRI C CCN[C

C3 16.779 VHL 4,096 CLA -25.40 RAL 242.05 RAO 6567.7 VlEL II.754 PTH 2.07 VHP 9.071 OPA -31.89 RAP 235.91 ECC 1.2761

LNCH A_'MTH LNCH TIRE L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 L_G

9(3.00 9 48 6 1222.72 10.51 544.22 105.68 116.45 10 8 28 622.7 15.98 337.16

90.00 13 ]3 13 5767.90 27.00 274.51 109.20 98.86 15 9 21 5167.9 27.95 265.77

100.00 10 45 7 1038.65 8.51 529.64 102.62 118.76 It 2 25 458.6 12.29 522.88

lO0.O0 15 18 54 5427.25 29.25 249.59 109.55 96.55 I6 49 2! 4827.2 29.85 240.85

110.0(3 11 8 9 966.52 4.29 521.58 100.04 125.95 11 24 16 366.3 8.72 515.29

liD.D0 17 12 20 5072.30 54.16 223.05 109.94 91.27 18 36 55 4472.5 33.96 215.79

DIFFERENTIAL CORRECTIONS NI0-(.OUR,_E EXECUTION ACCURACY CRBIT DETERNINATION ACCURACY

TOE .1879 TRA -.77_2 TC5 .4601 8AU .|150 5GT 1289.7 _ 502.2 _3 144.1 ST 447,1 SR 456.1 55 292.6

ROE -,5253 RRA .0669 RE3 -.2264 FAU .03029 RRT -.4852 Ah_tr .52_3(3 RI"F" -.8370 CRT -.6418 CRS -.5834 CST .9944

FOE -.1404 FRA .6785 FC$-I .5627 8SP 5959 5_ 1384.0 R2_ -.0719 RI3 .8440 LSA 655.1 HSA 299.7 SSA 18.6

0DE .3757 8RA .7811 8C3 .5|27 FSP -375 5GI 1315.] SGZ 4_0.5 THA 168.00 ELI 578.7 EL2 278.2 ALF 154.11

LALRACH DATE AUG 19 1970 FLIGHT TINE 96.00 ARRIVAL DATE NOV 23 197D

HI[LIOCENTRIC CONIC

RL 151.40 LAL -.00 LOL 325.61 VL

RP 107.88 LAP -.51 LCP 67.84 VP

RE 45.202 5L -5.40 GP -13.66 ZAL

PLANET_ENTRIC CONIC

C3 15.198 VHL 3.898

LNCH AZHTH LNCH TIRE

90.00 9 25 16

90.00 13 49 45

I00.00 IO 26 4

I00.00 15 31

110.00 10 54 7

110.00 17 20 4

DIFFERENTIAL CORRI[CTICNS

TOE .1823 TRA -.7612 TC5 .5615 8AU .1283

ROE -.3054 RRA .07A9 RE3 -.2891FAU .03237

FOE -.1298 FRA .7053 FC3-1.8457 8SP 4116

802 .]557 8RA .7648 BC3 .6516 FSP -419

OISTANCE 241.4_M

25.578 GAL .50 AZL g0.52 HE4 102.23 ,944 IZ0.77 ECC .25378 INC .5183 Vl 29.429

_.899 GAP -|3.39 AZP 89.89 TAL 178.53 TAP 280.76 RCA 90.12 APO 151.41 v2 35.129

81.66 ZAP 14.49 ETS 66.77 ZkE 156.11ETE 332.66 ZAC 87.65 [TC 260.59 CLP -4.87

0LA -24.28 RAL 241.24 RAO 6567.6 VEL 11.687 PTH 2.06 VHP 8.606 OPA -55.17 RAP 217.07 ECC 1.1501
L-I TIRE INJ LAT |NJ _ INJ RT A_ INJ A2_4TH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

1267.99 9.12 ]46.82 100.76 1|6.92 9 46 24 668,0 12.66 539.93

5677.68 27.78 267.83 106.48 95.10 15 24 23 5077.7 28.28 259.20

1071.72 7.42 331.49 99.84 119.04 IO 43 56 471.7 11.24 524.78

5349.18 29.i_ 243.83 106.66 93.54 17 0 47 4749.2 29.88 255.03

983.75 ].6] ]L:_2.49 97.51 124.01 11 I0 31 385.8 8.D7 516.22

5009.92 ]4.15 218.16 106.75 88.39 18 43 34 4409.9 33,55 208.96

MIO-O_Uff,_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

_f 1330.] _ 516.5 S(13 159.2 ST 455.6 SR 450.3 SS 292.4

RRT -.554] RRF .5746 RTF -.8469 CRT -.6517 CRS -.5549 CST .9896

1427.0 R23 -.0829 RI3 .8551 LSA 657.0 HSA 299.5 SSA 19.2

8G1 136! .8 _2 426.5 THA 166.98 EL1 582.1 EL2 267.5 ALF 135.51

LAUNCH DATE AUG 19 1970 FLIGHT TIRE 98.06 ARRIVAL DATE NOV 25 1970

HELIC)(ENTRIC CONIC 0ISTANCE 248.19A

RL 151 .40 LAL -.00 LOL ]25.61 VL 25.742 GAL .30 AZL 90.35 HCA 105.45 5HA 121.70 ECE .24411 INC .3287 V1 29.429

RP 107._4 LAP -.52 LOP 71.06 VP 57.024 GAP -12.55 AZP 89.91 TAL 179.08 TAP 284.55 RCA 91.99 APO 151.40 V2 35.141

RC 44.254 GL -2.28 GP -14.72 ZAL 82.67 ZAP 16.20 ETS 61.3_ ZAE 155.81 EYE 551.65 ZAC 86.73 ETC 260.60 CLP -6.83

PLANE TOCENTRIC CONIC

C3 15.830 VHL 5.719 OLA -22.98 RAL 240.42 RA8 6567.5 VEL 11.628 PTH 2.04 VHP 8,165 DPA -54.55 RAP 238.13 ECC 1.2276

LNCH AZMTH LNCH TIRE L-I TIRE INJ LAT INJ LON_ INJ RT A$C INJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 9 2 19 1316.05 7.65 349.56 97.95 117.55 9 24 15 716.0 11.24 341.74

90.00 14 6 6 5587.79 28.22 261.29 103.67 92.45 15 39 14 4987.8 28.26 252.62

10(3.00 10 6 13 1109.82 6.16 ]3].61 97.15 119.31 10 24 45 509.8 lO.OZ 526.95

100.00 15 44 54 5269.26 29.89 237.g0 103.72 90.42 17 12 43 4669.5 29.65 229.11

llO.00 I0 58 57 1007.18 2.74 323.71 95.03 124.09 l0 55 44 407.2 7.19 317.46

110.00 17 28 39 4944.65 53.9I 213.07 10].54 85.39 18 51 4 4544.7 52.90 205.98

DIFFERENTIAL CORRECTIONS NIO-COUR._E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1703 TRA -.7461 TC3 .6685 8AU .1408 5_T J569.4 Sr_ 5_4.6 5G3 175.8 ST 457.6 5R 440.0 ss 288.4

ROE -.2847 RRA .0840 RE5 -.3647 FAU .0_461 I_T o.5812 RffF ._ RTF -.8551 CRT -.6496 CRS -.4985 CST ,9796

FOE -.1092 FRA .7_58 FC5-2.1662 85P 419_ _ 1470.0 R23 -.0972 RI3 .8649 LSA 628.4 MSA 302.7 SSA 19.9

802 .5518 8RA .7509 6C3 .7615 F$P -463 _| 1407.8 _ 423.1 THA 165.92 ELI 577.1ELZ 265.7 ALF 136.65

LAUNO_ OATE AUG 19 1970 FLIGHT TINE I00.00 ARRIVAL DATE NOV 27 1976

HELIOCENTRIC CONIC

RL 151.40 LAL -.00

RP IO7.81 LAP -.13

RC 45.4]6 GL -.97

PLAMET(_ENTRIC CONIC

C_ 1_.654 VHL 5._57

LNCH A2'NTH LN_H TIRE
go.00 8 39 9

90.00 J4 _ 34

tOO.DO 9 45 39

I0(3 .DO 15 58 45

110.00 IO 22A7

II0.00 17 ]8 6

OIST_NC[ 254.949

LQ. 325.61 V& 25.89_ GAL .II _i'1.. _0.13 HO, IO8.67 SMA
LCP 74.28 VP ]7.139 GAP -11_7_ A2'P 89.96 T_L 179.65 TAP

GP -15.91 ZAL 8].72 ZAP 18.16 £TS 56.93 Z_E 151.66 ETE

122.56 ECC .23526 INC .1525 Vl 29.429
288.33 RCA 95.75 APO 151.40 VZ 55.152

3_0.42 ZAC 65.66 ETC 260.80 CLP -8.86

OLA -21.49 RAL 239.37 RAO 6567.5 VEL 11.578 PTH 2.02 Vl.IP 7.748 OPA -35.98

L-I TIRE INJ LAT |NJ _ INJ RT ASC INJ AZ_ATH INJ TINE PO CST TIH

I_67.82 6.00 352.fl0 95._B 117.73 9 1 56 767.8

5497.52 28.31 254.f_J IO0.8Z 89.15 15 54 I_ 4897.5

1153.15 4.71 3_.0| 94.57 119.55 I0 4 53 553.2

5187_42 _.78 231.82 |00.77 87.2] 17 25 12 4587.4

1036.77 1.61 325._I_ 9_.64 124.13 10 40 4 436.8

4876.56 3].41 207.82 I00._I_ 82.3_ 18 59 23 4276.6
DIFFERENTIAL CORRECTIONS

TOE .I_12 TRA -.7_5 TC3 .7627 8AU .1501

ROE -.2612 m_ .0_5]J_3 -.45_0 F_U .0_6

FOE -.0779 FRA .7749 FC3-2.5216 _SP 4164

_OE .3035 _qA .74_6 8C3 .8871 r,_ ° -_06

RAP 239.10 ECC 1.2085

INJ 2 LAT INJ 2 LONG

9.67 345.73

27.89 246.05

8.61 329.40

29.07 223.09
6.08 319.03

31.99 198.88

ORBIT DETERMINATION ACCURACY

ST 453.7 SR 426.9 SS _84.5

CRT -.6315 CRS -.4060 CST .9614

L$4 609.9 MSA 310.8 SSA 20.8

ELI 562.9 EL2 266.7 ALF 157.76

NI0-Q_UR_IE EXECUTION ACCURACY

SGT 1406.8 SC_ 537.5 SG3 19].8

_T -.6_'28 _ .6818 R1T' -.8599

SG6 I513.2 R_] -.1187 RI3 .8720

SG| 1453.1 SG2 4L_Z.2 THA 164.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OD
J

LAUNCH OAT[ AU_ 19 1970 FLIGHT TIN[ 102.00 ARRIVAL CATE NOV ?9 1970

HELIOCENTRIC CONIC DISTANCIr Z61.698

RL ISI .40 LAL -.DO LOL 325.61 VL 26.018 GAL -.07 AZL 89.93 HCA 111.90 .S/4A |23.37 FCC ._1718
RP 107.77 LAP .06 LOP 77.50 VP 37.243 GAP -10.97 AZP 90.03 TAL 180.25 TAP 292.15 RCA 95.34

RE 46.738 GL .53 GP -17.25 ZAL 84.84 ZAP 20.35 ETS 53.34 Z/LE 149.64 ETE 328.96 ZAC 84.44

PLAN[ TOCENTRIC CONIC

C3 1!.648 VHL 3.415 DLA -19.79 RAL 238.73 RAO 6567.4 VEL 11.534 PTH Z.O] VHP 7.355 0PA -37.56
LNO4 AS'MTH LNCH TIN[ L-I TIM[ INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIM[ PO C$T TIM

90.OO 8 15 39 ]424.04 4.21 355.66 92.79 118.03 8 39 ").3 824.0

90.00 14 39 21 5406.29 28.03 248.05 97.99 85.82 16 9 27 4806.3
100.130 9 24 27 1202.04 3.06 338.71 92.16 119.73 9 44 29 602.0

1OO.00 16 13 15 5103.51 29.34 225.62 97.85 83.99 17 38 18 4503.5

110.OO 10 fl 43 1072.71 .23 327.15 90.39 124.18 10 23 36 472.7
JJO.OO 17 48 28 4805.62 32.64 202.43 97.28 ?9.L_'Z 19 8 33 4205.6

INC .D678 Vl 29.429

APO 151.40 V2 35.163

ETC 260.98 CLP -1D.97

RAP 239.94 ECC 1.1917
INJ 2 LAT INJ 2 LONG

7.93 348.95

27.16 239.47
7.00 332.13

28.20 217.01

4.72 320.92
30.81 193.69

OIFFER1ENTIAL CORI_[CTIONS MI0-COURSIE EXECUTIOM ACCURACY OK_3IT DETERNINATION ACCURACY

TOE .1606 TRA -.68_ TO3 .9534 BAU .1736 ,S_T 1418.6 SC.,R 597.5 SG3 214.2 5T 457.5 SR 417.3 SS 276.4
ROE -.2464 RRA .1003 RE3 -.5746 FAU .04049 RRT -.6932 _ .7428 RTF' -.8738 CRT -.6890 CRS -.5858 CST .9304

FOE -.O677 FRA .7759 FC3-3.0091 8SP 4943 $66 |539.3 i_3 -.1|23 RI3 .8872 LSA 610.2 MSA 295.0 SSA 21.5

8DE .2941 8RA .6970 8C3 1.1149 FSP -621 ,Y_I |483.Z _ 411.9 THA 162.32 ELI 569.6 EL2 242.9 ALF 138.81

LAUNCH DATE AUG 19 1970 FLIGHT TINE J04.00 ARRIVAL DATE 0EC I 1970

HELIG(ENTRIC CONIC OISTAI,_.E 268.437

RL J51.40 LAL -.00 LOL 325.61 VL 218.152 GAL -.24 AZl.

RP 107.74 LAP .26 L(3P 80.73 VP 37.341 GAP -I0.L_'Z AZP

RC 48.150 GL 2.23 6P -18.76 ZAL 86.00 ZAP _.78 ETS

PLANE TOCENTRIC CONIC

C3 10.799 VHL 3.286 0LA -17.87 RAL 237.92 RA0 6567.4 VEL
LNCJ,4 A2'NTH LN(H T|NE L-I TINE |NJ LAT

90.00 7 51 34 1485.27 2.24

90.00 14 56 38 5313.78 27.39

100.00 9 2 43 J256.75 |.21

100.00 16 28 30 5017.54 28.56

110.OO 9 47 56 1115.12 -1.39

110.00 17 39 48 4731.93 31.56

O IFFER1ENTIAL (._IRRIEC T ION$

TOE .1412 TRA -.6881 TC3 I .0633 BAU .1839
RCE -.2238 RRA .1180 RE3 -.7012 FAU .04320

FOE -.02LYZ FRA .838E FC3-3.4633 BSP 4908

8DE .2646 _A .6962 6C3 | .2737 FSP -663

89.72 H(.A 115.12 SMA 124.12 ECC .21984 INC
g0.|2 TAL J80.87 TAP 295.99 RCA 96.83 APO

50.43 ZAE 147.75 ETE 327.26 ZAC 83.03 ETC

•2821 VJ 29.429

151.40 V2 35.174
261.13 CLP -13.17

11.497 PTH 2.00 _.IP 6.986 OPA -39.28 RAP 240.64 ECC I .1777
INJ _ INJ RT ASC |NJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

359.[M 90.52 118.24 8 16 40 885.3 6.00 552.42

241.34 93.24 82.52 16 25 12 4713.8 26.07 232.92

341.7l 89.94 119.87 9 23 40 656.7 5.18 335.17
219.35 95.05 80.78 17 52 8 4417.5 26.99 210.90

329.35 88.32 124.|6 10 6 31 515.1 5.10 3_3.14
|9_.95 94._4 76.14 19 18 39 4131.9 29.34 188.45

NI0-(..(_JRS4[ EXECUTION ACCURACY OR61T 0ETERNINATION ACCURACY

SG7 1462.2 SGR 641.4 SG3 237.3 ST a51.8 SR 395.8 SS 2_?.I

RRT -.736fl RRF .7927 RTF -.8806 CRT -.6762 CRS -.2482 CST .8770

15_.7 1_5 -.1301 RJ3 .8966 LSA 587.8 HSA 307.1 SSA 22.2

St_J 1542.9 SG2 411.2 THA 160.67 ELI 551.0 EL2 239.1 ALF 140.55

LAUNCH DATE AUG 19 1970 FLIGHT TIN[ 106.00 ARRIVAL CATE 0EC 3 tgTO

HEL IO(ENTRI C CONI C D I STANCE 275.166

RL 151.40 LAL -.00 LOL 325.61 VL 26.264 GAL -.40 AZL 89.A9 PiCA 118.55 SNA 124.80 ECC .21320 INC .5068 VJ 29.429

RP 107.71 LAP .45 LOP 83.96 VP 37.429 GAP -9.49 kTP 90.14 TAL ]81.46 TAP 299.83 RCA 98.20 APO 151.41 v2 35.184

RC 49.661 GL 4.20 GP -20.46 ZAL 87.17 ZAP 25.45 ETS 48.04 ZAE 145.95 ETE 325.29 ZAC 81.42 ETC 261.26 CLP -15.47

PLANE TOCENTRIC CONIC

C3 10.092 VHL 3.I77 DLA -15.72 RAL 237.17 RAD 6567.4 VEL 11.,167 PTH 1.99 VHP 6.644 DPA -4! .14 RAP 241.I5 ECC 1.1661

LNO4 AZMTH LNCH TINE L-I T]NE INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TINE PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 7 27 55 1552.05 .09 2.81 88.51 118.32 7 53 47 952.1 3.87 356.17

90.00 15 14 38 5219.66 26.38 234.64 92.66 79.31 16 41 37 4619.7 24.64 226.40

1130.00 8 40 34 1517.59 -.85 345.05 87.98 119.88 9 2 32 717.6 3.13 338.52

IDO.O0 16 44 39 4929.36 27.44 213.04 92.42 77.64 18 6 48 4329.4 25.46 204.80

110.00 9 29 32 1164.23 -3.26 331.91 86.48 124.05 9 48 56 564.2 1.23 325.71

110.00 18 12 11 4655.48 30.18 191.42 91.60 73.14 19 29 46 4055.5 27.58 183.20

OIFFERENTIAL CORRECTIONS NIO-C(X_SIE EXECUTION ACCURACY CRBIT DETERNINATION ACCURACY

T0E ,1110 TRA -.6816 TC3 1.1531 8AU .1932 SGT 1485.8 S(,R 694.4 ._G3 260.7 ST 432.8 SR 364.9 SS 293.7
ROE -.1977 RRA .1354 RE3 -.8486 FAU .0461| RRT -.7662 _ .8356 R'rF -.8823 CRT -.6589 CRS -.0631 CST .8029

FOE .0428 FRA .8899 FC3-3.9551 8SP 4784 S_ 1640.1 R23 -.157! RJ3 .9031 LSA 548.4 MSA 324.8 SSA 23.2

80t[ .2267 6RA .6949 8C3 1.4317 FSP -717 $61 1585.9 SG2 418.1 THA 158.75 ELI 514.5 EL? 236.1 ALF 142.52

LAUNCH DATE AUG 19 1970 FLIGHT TIN[ 108.00 ARRIVAL DATE DEC 5 1970

HELIOCENTRIC CONIC

RL 131.40 LAL -.00 LCL 325.61 VL

RP 107._8 LAP .64 LOP 87.19 VP

RE 51.263 6L 6.39 GP -22.37 ZAL

PLANE TOCENTRJ C CONIC

C3 9.518 _ 3.08fl

LNO_ .214TH LNCH TINE
90.00 7 3 37

90.00 lfl 33 _9

100.00 8 17 f19

100.(30 17 J 48

110.(30 9 JD 35

110.00 18 25 42

DIFFERENTIAL COR_CTION_

TOE .0972 TRA -.6382 TC3 I .2934 8AU .2102

ROE -.1715 RRA .1fl36 RC3-1.0277 FAU .04967

FOE .10_ FRA .9346 FC3-4.5180 8SP 5141

_OE .1972 _RA .6759 BC3 I .6520 FSP -811

DISTANCE 281.880

26.366 GAL -.55 AZL 89.25 pl_ 12/.58 S_4A 125.43 ECC .20720 INC .7455 VI 29.429

37.510 GAP -8.79 AZP g0.39 TAL 182.09 TAP 303.67 RCA 99.44 APO 151.42 V2 35.193

88.34 2AP 28.35 (TS 46.06 ZA( 144.23 ETE 323.04 7AC 79.58 ETC 261.35 CLP -17.89

OLA -13.33 RAL 2_.49 RAO 6567.3 VEL H,441 PTH 1.98 VHP 6.328 0PA -43.19 RAP 241.46 ECC 1.1566

L-I TINE INJ LAT tNJ _ INJ RT AS( INJ AS'MTH INJ TII4_ PO CST TIN INJ 2 LAT ZNJ 2 LONG
1625.01 -2.27 6.88 86.79 118.23 7 30 42 1025.0 ! .53 .25

3123.50 24.99 227.94 90.28 76.23 16 58 53 4523.5 22.85 219.92

1385.03 -3.14 348.75 86.31 119.74 8 41 4 785.0 .84 342.23

4838.71 25.96 206.71 90.00 74.63 18 _ 26 4238.7 23.59 198.71

1220.31 -5.40 334.85 84.90 123.81 9 30 55 620.3 -.92 328.63
4576.19 28.49 185.88 89.11 70.26 19 41 58 5976.2 25.53 177.95

MIO-COURS( EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

.%T 1499.2 SGR 767.8 ,%3 286.5 ST 418.6 SR 331 .O SS 315.4

RRT -.8095 RRF .8790 R'rF" -.8912 ERT -.6576 CRS .0761 /ST .6953

.S_ 1684.4 R'Z_ -.1592 R13 .9151 LSA 520.7 MSA 335.5 SSA 23.4

SGI 1632.7 S_2 413.9 THA 155.83 EL1 489.1 EL2 213.4 ALF 144.91
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE AUG 19 1970 FLIGHI TIN[ 110.00 ARRIVAL 0ATE DgC 7 1970

HELIOCENTRIC COMIC 0ISTANCE 288.580

RL 151 .40 LAL -.00 LOL 325;61 VL 26.457 GAL -.68 AZL 89.00 HCk 124.81 SNA 126.01 [CC .`20182 INC 1.0015 Vl 29.4'29

RP 107.65 LAP .82 LOP 90.42 VP 37.582 GAP -8.12 ATP 90.57 TAL I8`2.69 TAP 307.50 RCA 100.58 APO ISI .44 V2 35.20`2

RC 52.948 GL 8.83 GP -24.fi3 HAL 89.49 HAP 31.52 IrTS 44.39 IA[ 142.53 ETE 520.49 ZAC 77.49 ETC 261 .39 CLP -`20.44

PLANE TOCENTRIC CONIC

C3 9.069 VHL 3.012 CLA -10.69 RAL 23f).91 RA0 6f167.3 VEL |1.422 PTH 1.98 VHP 6.042 OPA -45.44 RAP 241.50 ECC 1.J493

LNCJ4 ATNTH LNCH TINE L-I TIME INJ LAT |NJ LONG ;NJ RT AS(: ;NJ A214TH INJ TIME PO CST TIN ;NJ 2 LAT INJ `2 LONG

90.00 6 39 3 1704.68 -4.82 11.34 8f).43 117.94 7 7 28 1104.7 -1.05 4.69

90.00 If) 53 27 _02f).04 23.23 221.26 88.2'0 73.33 17 17 I2 4425.0 £'0.73 213.48

I00.00 7 55 3 14f19.47 -5.64 352.86 84.98 119.40 8 19 23 859.5 -1.68 346.31

100.00 17 EO 8 474f).49 24.12 LPO0.40 87.90 71.79 18 39 13 4145.5 21.41 192.65

110.OO 8 51 12 1283.6f) -7.78 338.20 83.66 123.39 9 12 36 683.6 -3.34 331.94

110.OO 18 40 29 4494.07 26.47 180.34 86.93 67.54 19 55 23 3894.1 `23.19 172.71

01FFERl[NTIAL CORRECTIONS NI0-COURSI[ IrXI[CUTION ACCURACY O881T DETERMINATION ACCURACY

T0[ .0735 TRA -.6428 TC3 1.3869 8AU .2245 56T 150f).5 56R 856.f) 563 313.2 ST 399.5 SR 285.7 SS 359.8

ROE -.1396 RRA .1766 RC3-| .LPZ68 FAU .0§313 RRT -.8376 _ .g06f) RTF -.8952 CRT -.6661 CR5 .1884 CST .6002

FDE .1941 FRA .9896 FC3-f).07|8 8SP 5333 SC_ 1732.0 1_3 -.1702 RJ3 .924f) LSA 496.7 MSA 351.4 SSA 23.4

BOE .1578 _qA .6667 gC3 1.8f117 FSP -896 $61 1680.6 S_ 419.1 THA 152.68 EL1 453.9 EL2 187.5 ALF 148.58

LAUNCH DATE AUG 19 1970 _LIC44T TINE 1|2.00 ARRIVAL OATE DEC 9 1970

H(LIC(ENTRIC CONIC OISTANCE _9f).263

RL 151 .40 LAL -.00 LOt. 325.61 VL 21S.f)39 GAL -.80 AZL 88.72 HCA 128.04 Sl4A
RP 107.63 LAP 1.01 LOP 93.65 VP 37.648 GAP °?.46 AZP gO.79 TAL 183.26 TAP

RC 54.707 GL 11.f15 GP -26.95 HAL 90.58 HAP 34.94 £TS 42.92 ZAE 140.80 [TE

PLANETOCENTRIC _.ONIC
(3 8.744 VHL 2.957 DLA

LNCJ4 AHNTH LNCH TIME L-| TIME INJ I.AT INJ LONG tNJ RT AS(: INJ A214TH INJ TIME

90.OO 6 14 9 1791 .80 -7.f18 |6._ 84.47 117.37 6 44 |

90.00 16 14 46 4923.92 21.10 214.61 86.47 70.66 17 36 49
100.00 7 31 44 1f141 .49 -8.36 357.43 84.0f) J18.80 7 57 26

100.00 17 39 51 4649.4f) 21.93 194.10 86.13 69.16 18 57 21

110.00 8 31 2f) 1354.6f) -10.42 342.01 82.80 122.74 8 f)3 f)9

110.00 18 f)6 40 4409.06 24.14 174.83 85.13 65.03 20 10 9

OIFFERENTIAL CORRECT|ON$ NIO-f,,OLIR_ I[X[CUT_ON ACCURACY

TOE .0471 TRA -.6292 TC3 1.4f111 BAU .2395 56T 1503.0 SGR 96f).0 SG3 340.5

ROE -.1011 RRA .20f12 RC3-1.4465 FAU .056f13 RRT -.8520 RRF .9315 RTF -.8980

FOE ._022 IrRA 1.0f121 FC3-f).5970 6SP 5523 SC_ 1786.1 RZ3 -.1777 R13 .9341
6DE .1116 8RA .6618 EC3 2.0489 FSP -987 .SGI 1734.0 ,_2 428.3 THA 149.02

126.f13 ECC .19700 INC I .`2786 vJ 29.4`29

311.30 RCA 101.60 APO 151.46 v2 35.210

317.62 HAD 75.11 ETC 261.38 CLP -23.13

-7.80 RAL 235.46 RAO 6567.3 VEI. 11.408 PTH 1.97 _4P f).788 DPA -47.91 RAP 241.22 ECC 1.1439

PO CST TIM INJ 2 LAT INJ 2 LONG
1191.8 -3.85 9.56

4323.9 18.27 Z07.08

941.5 -4.45 350.82

4049.f) 18.90 J86.62

7f14.6 _6.03 335.67

3809.1 20.f18 167.51

ORBIT OETERt41NATION ACCURACY

ST 381.1SR 231.4 SS 4`28.4

CRT -.7142 CRS .1909 CST .54`21

LSA 508.2 MSA 351.4 SSA 2E.B

ELI 421.1 EL2 146.6 ALF 153.03

LAUNCH DATE AUG 19 1970

HELIOCENTRIC CON|C

RL 151.40 LAL -.00

RP 107.60 LAP 1.19

RC 56.533 GL 14.55

PLAN[TC_ENTRIC CONIC

C3 8.544 VHL `2.923

LNO4 ATNTH LNCH TIME

90.00 5 48 48

90.00 16 37 42

I(30.00 7 7 57

IOO.OO 18 1 14

II0.00 8 II 12

110.0(3 19 14 28

FLIGHT TIME I14.00

L_. 3`25.61 VL 26.61`2 GAL

LOP 96.89 VP 37.707 GAP

6P -29.68 HAL 91.f19 HAP

01 flTANCE 301.927

-.91 A2L 88.42 I'_A 131.27 SMA

-6.83 AZP 9!.04 TAL 183.81 TAP

38.65 ETS 41.f18 HAE 138.99 ETE

ARRIVAL OAT[ OEC 11 1970

1`27.00 ECC .19`27`2 INC 1,5814 Vl `29.4`29

31f).08 RCA 102.53 APO 151.48 V`2 35.218

314.42 2AC 72.43 ETC 261.30 CLP -`25.98

CLA -4.64 RAL 23f).16 RA0 6f167.3 VEL 11.399 PTH 1.97 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME

1887.20 -10.52 21.73 83.98 116.44 6 L:g 15

4819.71 18.61 207.99 8f).16 68.26 17 f)8 2

1631.84 -11.28 2.f)f) 83.58 117.87 7 35 9

4550.31 19.40 187.83 84.82 66.80 19 17 4

1433.84 -13.30 346:34 82.39 121.78 8 3f) 6
4321.08 21.f)I 169.37 83.76 62.77 20 26 29

NI0-C.OJRSIE EXECUTIC_ ACCURACY

56T 149f).3 568 1095.4 563 367.J

RRT -.8741 _ .9504 RTF -.P992
|845.5 1_3 -.1794 R13 .9439

SC,I 1792.0 SC_ 441.0 THA 144.74

5.569 DPA -50.6`2 RAP 240.53 ECC 1.1406

PO CST TIN INJ 2 LAT ZNJ `2 LONG

I`287.`2 -6.88 14.93

4`219.7 15.49 `200.70

1031.8 -7.46 355.84

3950.3 16.09 180.60

833.8 -9.00 339.87

3721.1 17.68 16`2.32

ORBIT DETERNINATION ACCURACY

ST 365.1SR 178.4 SS 519.1

CRT -.8f)79 CR$ -i_J_4 CST .5308

LSA 570.8 MSA 329.1 SSA `21.4

ELI 397.6 EL2 84.2 ALF 156.12

OIFFERENTIAL CORRECTIONS

TOE .0193 TRA -.6140 TC3 1.4781BAU .2f158

ROE -.0536 RRA .`2393 RC3-1.6824 FAU .0f1972
FDE .4327 FRA 1.1157 FC3-6.0f)14 8SP f1706

802 .0570 BRA .6590 8C3 2.2394 FSP -1072

LAUNCH DATE AUG 19 197[]

H_LIOCENTRIC CONIC

RL 1f)1.40 LAL -.00 LCt. 325.61 VL 2_.e77 GAL

RP 107.58 LAP 1.37 LCP 100.12 VP 37.759 GAP

RE 58.419 GL 17.84 GP -32.72 HAL 92.49 HAP
PLANEYC(ENTRIC CONIC

FLIGHT TINIE 116.00 ARRIVAL DATE DEC 13 1970

OZSTANCE 308.5?2
-1.00 AZL 88.(:_ _.A 134._O _A 127.42 ECC .18892

-6._ AZP 91.34 TAL 184.32 TAP 318,82 RCA 103.35

42.63 ETS 40.27 2/_E 137.02 ETE 310.91 HAD 69.41

C3 8.476 VI,IL 2.9110LA

LNO4 A214TH LNCH TIME L-I TIME INJ LAT
90.00 5 L:_147 1991.97 -13.62

90.00 17 2 39 4711.95 15.76

JO0.OO 6 43 34 1731.42 -14.38

IOO,(30 18 24 34 4447.74 16.53

110.CX_ 7 50 30 1f121.89 -16.40

110.00 19 34 7 42_0.03 18.f)7

DIFFERENTIAL CORlqECTIONS

TOE -.0084 TRA -.5999 TC3 |.4f178 6AU .273f)

ROE .0059 RRA .`2818 RC3-1.9240 FAU .06Z42

FOE .5832 FRA 1.1844 FC3-_.37f)J 9SP f)9"Zf)

_OE .0103 _A .6628 Be3 2.4139 FSP -1152

INC 1.9158 Vl 29.429

APO 151.50 V2 35.225

ETC 261.15 CLP -29.01

-1.23 RAL 235.03 RAO 6567.3 VEL 11.396 PTH 1.97 VHP 5.390 0PA -f13.57 RAP 239.34 ECC 1.1395

INJ L(]_ |NJ RT AS(: INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
27.86 84.03 115.07 5 f)f) f)9 1392.0 -I0.13 20.92

_1:11,36 84.34 66.17 18 21 IJ 4112.O 12.41 194.29

8.3_ 83.65 116.49 7 12 2f) 1131.4 -10.71 1.45

181.56 83.97 64.73 19 38 42 3847.7 1`2.99 174.56

351._ 82.51 120.42 8 If) 52 921.9 -12.24 344.64

163.9_ _2.87 60.77 20 44 37 _6_0.0 14.f13 157.14
NI0-C,(XJRSE E_E:CUTION ACCURACY 0R_IT 0ETERNINATXON ACCURACY

56T I454.4 SGR 12f)0.2 563 391.6 ST 35f).5 SR 170.2 SS 629.6
RRT -.88_1 RRF .9646 RTF -.8986 CRT -.9917 CRS -.5806 CST .5610

SC_ 1917.8 R23 -.1747 R13 .9f138 LSA 678.7 NSA 301 .2 SSA 19.4

561 1862.f) 562 457.5 THA 139.88 ELl 393.7 EL2 19.8 ALF 154.54
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 5, 197OD

LAUNCH0ATEAUG 19 1970 FLIGHT TINE 118.00 ARRIVAL DATE DEC 15 1970

I'_ELIOCENTRIC CCNI(

RL J51.40 LAL -.00 LOt. 515.61 VL

RP 107.56 LAP 1.54 LOP 103.36 VP

RC 60.358 GL 21.41GP -36.09 7AL

PLANIET(XENTRXC CONIC

C3 8.558 V_ 2.915

LNCH AZ"NTH LNCH TIN(

90.00 4 55 49

90.00 17 30 6

100.(30 6 18 17

IO0.O0 18 50 18

|lfl.O0 7 29 9

110.00 19 55 56

OZFF[RCNTZAL CCIqq[CTfCN,S

TO[ -.0345 TRA -.5844 TC3 | ._15 BAU ._:_33

ROE .0814-RRA .3337 RC3-Z.lS?4 FAU .06434

FD£ .7385 FRA 1.25Z"4 FC3o6.5090 BSP 6191

BOlE .0884 8RA .6730 _3 Z.5634 F_ ° -IZ"_

O|STAN_E 315.197

Z6.735 GAL -1.09 AZL 87.71 h_A 137.73 5a4A 127.80 E¢( .18558

37.806 GAP -5.6Z ATP 91.69 TAL 184.78 TAP 3ZZ.51 RCA 104.08

93.26 ZAP 46.87 ETS 38.90 ZAE 134.82 ETE 307.11 7AC 66.05

INC Z.2898 VI 29.429

APO 151.52 VZ 35.232

ETC 260.85 CLP -32.22

OLA 2.44 RAL 135.09 RA0 6567.3 VEL 11.399 PTH 1.97 VHP 5.256 0PA -56.78 RAP 237.49 ECC ! .1408

L-| T|NE |NJ LAT INJ _ INJ RT AS(: INJ AZMTH INJ TI142 FrO CST TIN INJ Z LAT INJ 2 LONG
2107.54 -16.84 34.82 84.21 11_.11 5 30 56 1507.5 -15.56 27.67

4600,00 lZ.5? 194.69 84.09 64.42 18 46 46 4000.0 9.03 187.80

1841.49 -17.61 14.89 8A.55 114.55 6 48 59 1241.5 -14.15 7.81

4_11.28 13.33 |25.17 83.69 63.00 20 2 59 5741.5 9.61 168.47

1619.71 -19.68 356.9? 83.26 118.53 7 56 9 1019.7 -15.72 350.09

4135.82 15.35 158.53 82._4 59.08 21 4 52 3555.9 11.14 151.95
MI0-C(_JI_ EXECUTICN ACCURACY CRIBIT OETERNINATION ACCURACY

SGT 1404.8 SC_ 1430.6 SG3 4|2.0 ST 551.2 SR 255.7 SS 754.8

RRT -.8871 _ .9748 RTIF -.8954 CRT -.8819 CRS -.9076 CST .6107

Sr_ Z00fl.O _3 -.1615 R13 .9635 LSA 825.5 MSA 276.7 SSA 16.8

SG| 1942.6 SG2 4?6.3 THA 154.41 ELI 412.7 EL2 100.2 ALF 145.05

LAUN04 OAT[ AUnt ]9 1970 FLIGHT TINE |20.00 ARR|VAL DATE OEC I? 1970

H[L|OCENTRIC CQqIC 0ISTJNK_ _1_1._00

151.40 i.AL -.DO I.Q. 3_5.61Vl. _.785 GAL -|.J6 ATL 87._HCA 140.92 SMA 118.13 ECC .18266 INC 2.7133 Vl 29.429

RP IO1.54 LAP 1.71 kOP IO6.60 VP 37.847 GAP °5.05 AZP 91.11 TAL 185.19-TAP 326.16 RCA 104.T3 APO 151.54 V2 35.238

RC 62.346 GL 25.27 GP -39.81 ZAL 93,87 7AP 51.37 ETS 37.59 ZAE 132.31 ETE 303.08 ZAC 62.34 ETC 260.44 CLP -35,64

PLAN[TOC[NTR;C C(_NIC

C3 8.816 VHt. 2.969 Dl_t 6.36 RAt. 135.35 RAO 6562.3 VEL 11.411PTH 1.98 VHP 5.176 0PA -60.2! RAP 234.76 ECC J.1451

LNCH A2'NTH LNCH TIME L-I T|NI[ INJ LAT INJ _ INJ RT A_ INJ A214TH |NJ TINE PO CST TIM JNJ 2 LAT INJ 2 LONG

90.00 4 2? 21 2235.g0 -Z0.08 41.84 86.13 110.40 5 4 37 1635.9 -12,12 35.41

90.00 18 0 41 4482.96 9.04 18?.gO 84.47 63.05 |9 15 24 3883.0 5.55 181.16

IO0.O0 5 51 44 |_3.78 -_.gO L=w'_._ 85.79 |11.8_ 6 14 2? |363.8 -17,75 15.11

IO0.OO 19 19 0 4230.31 9.82 1f_.9| 84.06 6J.61 20 29 31 3630.3 5.95 162.26
110.00 ? 6 $4 1728.53 °23.0? 3.58 84.25 115.95 ? 35 42 1128.5 -19.40 356.58

110.00 ZO 20 _ 4038.32 11.87 153.1Z 8_.84 57.21 21 27 38 3438.3 7.55 146.72

O|FF[I_NT|AL CORRI[CTI(]q._ N|0-C_JRS_ £XECUTIOI ACCURACY CR_IT OETERHINAT|ON ACCURACY

TOE -.0569 TRA -.5_ TC3 |.2531 8AU .3149 S_T |3_.Z _R|632.4 SG3 426.0 ST 549.7 SR 416.6 SS 889.I

ROE .I?29 RRA ,39_? RC3-2.3599 FAU .O6508 RRT o.8846 _ .96L=_ RTF' -.8884 CRT -.793! CRS -.9798 CST .6586
F0£ .9485 FRA 1,3|82 FC3-6,3g04 BSP 6526 S_ _1|_,4 RZ_ -.1442 RI3 .9224 LSA 1009.7 HSA 258.1 SSA 14.2

80£ .1868 BRA .6946 BC3 Z.6211F_P -1125 S_I Z05d.3 S_ 496.6 THA 128.49 ELl 516.0 EL2 I71.9 ALF 128,75

LAUNCH DATE AUG 19 1970

H_IO_ENTRIC CONIC

RL 151.40 LAL -.00

RP 107.53 LAP 1.87

RC 64.575 GL Z9.41
PLAMETOC[NTRIC COliC

C3 9.298 VHL 3.049

LNO4 ATMTH LNCH TZN[
90.00 3 56 3?

90.00 18 35 13

100.DO 5 23 11
100.00 19 51 30

liD.00 6 43 19

IIO.O0 20 4? 52

FLIGHT TIME 122.00 ARRIVAL DATE DEC 19 ]970

DISTANCE 3_8.579

LOL 325.61 VL 26.828 GAL -1.21 AZL 86.80 HCA 144.20 SNA 128.42 ECC .18012 INC 3.2005 Vl 29.429

LOP 109.85 VP 37.883 GAP -4.49 A_P 9_.60 TAL 185.54 TAP 529.74 RCA 105.19 APO 151.55 v2 35.243

GP -45.85 7AL 94.29 2AP 56.06 ETS 55.63 ZAE 1_9.45 ETE 298.86 7AE 58.29 ETC _59.86 CLP -39.26

OLA 10.51RAL 235.85 RA0 6567.3 Vl[L 11.452 PTH 1.98 VHP 5.158 OPA -63._1 RAP 2_0.80 ECC 1.1550

L-I TIN[ INJ LAT INJ LONG INJ RT A_ INJ A?NTH INJ TIME PQ__$T.TIM INJ,2 LAT INJ 2 LONG

2380.00 -23.21 _2.24 88.45 106.69 4 36 17 1780.0 -20.70 44.47

4359.36 5.16 180.89 85.65 62.12 19 48 3 3759.4 1.39 174.24

2100.78 -24.10 51.40 88.17 108.25 5 58 12 1500.8 -_1.39 23.65

4113.81 5.99 162.39 85.19 60.66 21 0 4 3515.8 2.03 155.85

1850.06 -16.47 11.39 87.15 112.46 ? 14 9 1250.1 -25.19 3.76

5937.19 8.14 147.67 83._? 56.69 21 53 29 3331.3 3.70 141.39

OIFFERIENTZAL CO_IRIECTIONS

TO£ -.06_ TRA -.5495 TC3 1.0701 8_4J .3389

ROE .2995 RRA .4281RC3-2.5075 FAU .0_43_
FOE 1.1408 FRA 1.3740 FC3-3._93 8SP 6913

BOE ._O76 I_RA .7284 6C3 2.7263 FSP -129_

NIO-COURSIE EXECUTION ACCURACY CRSIT DETERNINAT_ON ACCURACY

SGT 1243.3 _R 186_.2 SG3 430.5 ST _41.8 SR 627.7 Ss 1019.0

RRT -.8745RRF .9_75 RTf' -.8T51 CRT -.7505 CRS -.9946 CST .6799

1244.| R_5 -.1114 R!5 .980| LSA 12_0.2 MSA 245.2 $5A 11.8

SGJ 1184.0 SC,Z _15.9 THA 122.21 ELI 684.0 EL2 207.5 ALF 114.64

LAUNCH DATE AUG 19 1970 FL|_4T T|ME 124.00 ARRIVAL DATE DEC 21 1970

H[L I(XENTRIC CONIC

RL 151.40 LAL -.00

RP 107.51 LAP 2.03

RC 66.441 GL 3_.8|

PLANE TOCENTRI C CON|C

C3 10.026 VHL 3.174

LI_.H ATNTH LNCH TIIA_

90.00 3 22 10
90.00 19 15 45

100.00 4 51 32
IO0.O0 20 29 4

110100 6 17 43

110.00 21 19 L='Z

DIFFERENTIAL ¢CRf_ECTIONS

TOE -.O70Z TeA -.5247

ROlE .4551 RRA .5751

FOE 1.3282 FRA 1.4113
_OE .4605 _RA .7284

0|8TAN_[ 3_1.935

325.61 VL 21_.1566 GAL -I.L_ ATL 86.Z_HC/L,147.43 SNA IL_.67 ECC .17794 IN(: 3.7706 VI 29.429
LOP 113.09 VP 37.913 GAP -3.95 ATP 93.18 TAL 185.84 TAP 335.26 RCA 105.78 APO 151.57 v2 35.747

GP -48.20 ZAL 94.51 7AP 60.8? ETS 35,fl3 |AlE 116.19 [TE 294.52 7AC 53.92 ETC 259.06 CLP -43,09

TC3 .8458 BAU .2_48

RC3-Z.5?Z9 FAU .0618!

FC3-5.3108 8SP ?386

Be3 2.7083 FSP -1289

DLA 14.87 RAL 236.59 RAO 6562.4 VI[L 11.4_6 PTN 1.99 VHP 5.217 OPA -67.50 RAP 225.08 ECC 1.1658

L-! T|14£ |NJ L.AT |NJ _ |NJ RT AS(: |NJ AZMTH |NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2544.6? -_5,92 63._1 9|,1_ 101.20 4 4 34 1944.7 -24.09 55.34

4226.42 .89 173.45 87.77 61,70 20_ 12 5626.4 -2.90 166.82

2256.43 -27.00 41.05 91.49 103.34 5 29 9 1656.4 -24.89 33.88

3969.88 1.81 155,55 87.16 60.16 21 3fl 34 3389.9 -2.17 149.03
19_6.78 -_J._ _O.?Z 90.64 107.79 6 50 50 1386.8 -26.97 12.59

3831.30 4.18 141.11 85.78 56.04 22 23 15 3232.3 -.31 135.91

N|0-COUR_J_ EXECUTION ACCURACY (_R_IT OETERM|NAT_ON ACCURACY

SGT 11Z4.4 SGR 2120.4 SG3 423.8 ST 520.5 SR 883.7 SS 1138.7

RRT -.85_8 _ ._J09 RTF -,8514 CRT -.7045 CRS -.9984 CST .6640

2400.1 1_5 -.0959 RI5 .9864 LSA 1457.6 MSA 255.6 SSA 9.6

S_1 2340.4 SGZ 532.1 THA 115,76 EL| 913.9 EL2 219.9 ALF 105.23
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CATE AUG 19 1910 FLZGHT TIN] 126.00 ARRIVAL 0ATE DEC 23 1970

HELIOCENTRIC CCNIC DISTANCE 341.466

RL 151 .40 LAL -.00 LQ. 325.61 VL 26.898 GAL -1.29 AZL 85.55 NCA

RP 107.50 LAP 2.18 LOP 116.33 VP 37.939 GAP °3.43 AZP 93.88 TAL

RC 68.539 GL 38.43 GP -32.91 ZAL 94.33 ZAP 65.71 ETS 30.99 ZA[

PLANE TOCENTRIC CC_41C

C3 II .276 VHL 5.3S8 DLA 19.39 RAL 237.60 RAO 6_67,4 VEL 11.5]8 PTH 2.01 VHP 5.369 DPA -7I .09 RAP 216.74 ECC 1.1856

LNO4 ATNTH LNCH TINE L-I TINE INJ LAT INJ ICING INJ RT ASC INJ A214TH INJ TINE PO CST TIN INJ 2 LAT INJ Z LONG

90.00 2 41 12 2739.07 -27.91 77.39 96.18 95.01 3 26 51 2139.1 -26.92 68.86

90.00 213 4 43 4077.76 -3.90 16fl.15 91.13 61.93 21 12 41 3477.8 -7.62 158.45

100.00 4 14 3,8 2437.78 -29.17 53.08 96.03 96.83 4 55 16 1837.8 -27.92 46.50

10(3.O0 21 I3 38 3854.28 -2.78 148.11 90.51 60.23 22 18 12 3234.3 -6.73 141.54
110.OO 5 48 59 2142.61 -3Z.39 32.03 95.42 101.59 6 24 42 1342.6 -30.45 23.37

110.00 21 36 7 3722.22 -.02 1_.37 88.78 53.82 22 58 9 3122.2 -4.51 130.16

OIFFERENTIAL CORRECTIONS N|0-COUR_ ELOCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0486 TRA -.4_9 TC3 .5939 8AU .3910 _T _80.2 _ 2_.2 _3 404.0 ST 280.3 SR 1174.3 55 1233.9

ROE .65;0 RRA .6959 RC3-2.5_49 FAU .05725 RRT -.8084 R_ .9935 RTF -.BO58 CRT -.5888 CRS -.9994 CST .5627

FOE 1.4903 FRA I .429I FC3-4.3855 8SP 7904 _ 2379.7 RZ3 °.0707 R13 .9910 LSA I710.9 145A 229.9 SSA 7.8

80E .6528 8RA .8528 8C3 2.5938 FSP -1235 S_| 2521.'Z SGR 546.1 THA 109.3I ELI I186.2 EL2 224.3 ALF 98.30

150.65 5NA |28.88 ECC .17608 INC 4.4511 VJ 29.429

186.06 TAP 336.72 RCA I06.J9 APO 151.58 v2 35.251

J22.51 ETE 2gO.10 ZAC 49.28 ETE 257.96 CLP -47.12

LAUNCH DATE AUG 19 1970 FLI_T TINE 128.00 ARRIVAL DATE DEC 25 J970

HELI_ENTRIC CONIC
RL 151 .40 LAL -.00

RP 107.49 LAP 2.32

RC 70.665 GL 43.21

PLANE TOC£NTRIC CONIC
C3 13.107 VHL 3.620

LN_ A2_4TH LNCH TINE

gO.00 I A5 19

90.00 21 9 48

100.00 3 27 31

I00.00 _ 11 18

110.00 5 14 58

II0.00 l_ 40 20

0ISTAN_ 347.9?O

LOL 325.61 VL 26.924 GAL -l.3l AZl. 94.71 _ 153.88 SNA

LOP 119.58 VP 37.961 GAP -2.92 A2P 94.75 TAL 186.22 TAP
GP -37.65 ZAL 94.33 ZAP 7D.45 ETS 27.90 ZI_E 118.43 ErE

I29.05 ECC .17452 IN( 5.2835 VI 29.429

340.10 RCA 106.54 APO 151.59 V2 55.254

285.61 ZAC 44.42 ETC 256.A6 CLP -51.30

OLA 24.03 RAL 238.87 _0 6367.3 MEL 11.597 PTH 2.03 VHP 5.6,12 OPA -74.32 RAP 2134.43 ECC I .2157

L-I TINE IN] tAT IN] _ IN] RT AS<: IN] A214TH IN] TINK PO CST TIN IN] 2 LAT IN] 2 LONG

2986.94 -28.03 95.48 10|.54 85.98 2 36 6 2386.9 -28.32 86.83

3893.52 -9.69 154.71 96.23 63.26 22 14 42 3293.5 -13.20 147.80

2660.66 -_3.84 71.58 101,63 88.19 4 11 52 2060.7 -29.77 62.78
3695.04 -8.10 159.28 95.39 61.13 23 12 53 3095.0 -11.90 132.55

2324.50 -34._Z 45.98 101.58 93.52 5 33 43 1724.5 -33.16 36.84

_O3.96 -4.54 130.19 93.20 56.08 23 40 24 3OOA.O -8.96 123.90

ORBIT OETERNINATZON ACCURACY

ST 233.3 SR 1484.9 SS 1293.2

CRT -.2528 CRS -.9998 C$T .2345

LSA 1969.8 NSA 226.8 SSA 6.3

F'L_ 1486.1 EL2 225.5 ALF 92.33

OIFFERKNTIAL CORRECTIONS

T0E .00_7 TRA o.AASI TC3 .3436 8AU .41_
ROE .8937 RRA .8448 RC3-2.3526 FAU ,0_086

FOE I .6096 FRA I .4183 FC3-3.3396 89 o 8510

80E .8957 BR_ .9562 8C3 2.3775 FSP -1145

NIO-COURSE EXECUTION ACCURACV

S6T 813.4 S_R 2655.9 ,,%3 37] .J

RRT -.7|35 _ .ggSZ RTF -.7099

SQB 2778.Z RZ3 -.0469 RI3 .9941
S_J _721.7 SG2 537.5 THA 102.91

LAUNCH 0ATE AUG 19 1970

HEL IOCENTRIC CONIC

RL 151 ,40 LAL -,00

RP 107.48 LAP 2.46

RE 72.818 GL 48.08

PLANE TC_ENTRI C CONIC
C3 15.943 VHL 3.993

LNCH AZI.ITH LNCH TIN[

85.15 22 52 3

94.84 O 16 34

I00.00 2 8

I00.00 23 42 42

110.00 4 30 40

110.00 23 37 7

FLIGHT TINE I_0.00 ARRIVAL CATE 0EC 27 1970

LQ. 325.61VL 26.943 GAL
LOP 122.53 VP 37.978 GAP

GP -62.66 7AL 93.99 ZAP

DISTANCE 354.446

-I.3Z AZL 83.67 h_A J37.10 SNA 129.21 ECC .17324 INC 6.3319 VZ 29.4_9

-2.43 A?P 93.54 TAL I86.30 TAP 343.A0 RCA 106.8_ APO J51.59 V2 35._56

74.96 ETS 24.15 ZAE 113.97 ETE 281.05 ZAC 39.38 ETC 254.40 CLP -55.59

OLA 28.69 RAL 2A0.44 RAO 6567.6 VEL 11.719 PTH 2.06 VHP 6.073 OPA -76.71 RAP 186.58 ECC 1.2624

L-I TINE IN] LAT IN] LON_ |NJ RT AS_ IN] A_4TH IN] TINE PO CST TIM IN] 2 LAT IN] _ LONG

3514.12 -21.15 139.52 105,_0 70.14 23 52 17 _014.1 -23.66 131.72

3353.16 -21.13 120.40 105.49 70.I3 I 12 27 2733.2 -23.65 112.60

2992.86 -26.67 95.67 IO7.34 73.97 2 39 29 2392.9 -28.33 87.26

3449.65 -15.81 125.14 103.14 64.30 24 40 I2 2849.7 -19.14 117.93

2548.06 -33.59 63.38 |08.80 83.26 5 13 8 1948.1 -34.16 54.18

3A57.2"Z -9.67 |12.94 99.60 57.05 2A 34 5A 2867.2 -13.95 116.44

DIFFERENTIAL CORI_CTIOI_

TOE .11AZ TRA -.3832 TC3 .1192 _AU .4_82

ROE 1.2OO5 RRA I.OL_:J_ RC3-2.0524 FAU .O4287

FOE 1.5733 FRA 1.3771 FC3-2.3278 85P 9137
_OE 1.2060 _e, 1.09_8 8C3 2.0339 FSP -1017

NI0-CO./RS[ EXECUTION ACCURACY ORBIT OETERt4INATION ACCURACY

_T 654.9 _ 2914.1 SG3 326.7 ST 249.5 SR 1796.0 SS 1309.6

RRT -.4_71 _ .9964 RTF -.4828 CRT .4178 CRS -.9999 CST -.4279

S_ 19_6.8 _3 -.0249 RI3 .9961 LS_ 2_25.2 MSA _26.3 SSA 5.0

S&J _J32.2 _2 5_.4 THA 96.A9 ELI 1799.0 El_. 226.3 ALF 86.63

LAUNCH OAT[ AUG 19 1970 FI,I_T TINE 132.00 ARRIVAL DATE 0EC 29 1970

PELIOCENTRIC (.X_IC

RL 151.40 LAL -.00

RP 107.48 LAP 2.39

RC 74.99_ GL 52.93

PLAN[TOCENTRIC CONIC

C3 20.497 WAL 4.527
LNCH A234TH LNCH TINK

71.73 21 20 52

108.27 2 2 30

71.73 21 20 52

108.27 2 2 _O

110.00 3 12 33

110.00 I 13 56

OISTJU_ _._9

LQ. 325.61 VL _._ G_L -l.3J _?L 82.30 _ 160.30 _A 129.32 ECC .17220 INC 7.7017 Vl 29.429

LOP I_6.08 VP 37.g91 GAP -l._ A;q > 97.26 TAL 186.30 TAP 346.61 RCA 107.05 APO 151.59 V2 35.258

6P -67.84 ZAL 93.47 ZAP 79.0_ ETS 19.71 Z_ 109.15 ETE 276.31 ZAC 3A.20 ETC 251.50 CLP -59.83

01_ 33.28 RAL 242.29 RAO 6567.8 MEL 11.911PTH 2.J2 VHP 6.733 OPA -77.65 RAP 163.36 ECC 1.3373

L-| T]NE |NJ LAT |NJ _ _NJ RT ASC _NJ A?NTH _NJ TJI,_ PO CST T_N _NJ 2 LAT IN] 2 LONG
3885.38 -22.71 lr_.(_ 1l_.1_3 64,99 22 27 17 3385.4 -25.89 160.38

30_3.12 -22.70 102.10 112.69 64.98 2 54 I0 2499.1 -25.87 94.46

3_3.39 -22.71 16_._ 112.7_ 64,99 22 27 17 3385.A -25.89 160.38

_099.12 -L_'Z.'/'0 10"_.10 112.69 64.98 2 54 I0 2499.1 -25.87 94.46

2884.30 -28.14 87.95 115.20 69.74 4 0 37 228A.3 -_0.63 79.64

3248.21 -17.48 110.77 109.80 60.14 2 8 A 2648.2 -21.31 103.74

ORBIT OETERNINATION ACCURACY

ST 409.0 SR 2079.0 SS 1280.8

CRT .8241CRS-I.O000 CST -.8279

LSA 2465.3 MSA 228.9 SS_ 4.1

ELI 2J06.5 EL2 228.6 ALF 80.68

DIFFERENTIAL CORRECTIONS

TOE .3066 TRA -.2847 TC3 -.0516 8AU .4514

ROE 1.5784 RRA 1.2658 RC3-1.6465 FAU .0_82

FD_ 1.57A7 FRA 1.30_ FC3-1.4284 8SP 9791

50E 1.6079 8RA 1.2974 8C3 1.5473 F$P -864

NIO-CQ_SE EXECUTION ACCURACV

_,T 581.8 _ 3144.0 SG3 274.5

RRT .0102 RRF .9971 RTF .0153

3197.3 R_3 -.0047 RI3 .997!

_! 3144.0 S4;2 flBI .8 THA 89.89

1110



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197OJ

LAUNCH GATE AU6 19 1970 FLIGHT TINE ]34.00 ARRIVAL DATE DEC 31 1970

HELIOCENTRIC COkll C

RL 151 .40 LAL -.00

RP 107,48 LAP 2.71

RC 77,186 GL 57.60

PL ANE TOCIrNTRIC CON|C

C3 2B.248 VHL _.315

LNO, I AINTH LNCH T|H_

64.10 ZO 46 1

115.90 2 54 II

64.10 20 46 1

115.90 2 54 11

64.10 20 46 1

115.90 2 54 11

OlSTANCE 367.295

LOL 325.61 VL 26.974 GAL -1.28 AZL 80,42 HCJ 163.50 SNA 129.40 ECC .17139 INC 9.5791 VJ 29.429

LOP 129.33 VP 38.001 GAP -I._O AZP 99.19 TAL 186.22 TkP 349.72 RCA 107.23 APO 151.58 v2 35.259

GP -73.23 ZAL 92.84 ZAP 82.67 ETS 14.25 ZAE 103.93 ETE 271.15 ZAC 28.86 ETC 247.12 CLP -63.75

0LA 37.64 RAL 244.40 RAO 6568.1 VEL 12.232 PTH 2.20 VHP 7.732 0PA -76.71 RAP 139.23

L-| TINE |NJ LAT INJ LONG INJ RT A_ INJ A_4TH INJ TIME PO CST TIN |NJ 2 LAT

4193.91 -22.79 164.60 121.41 59.20 21 55 55 3593.9 -26.69

304"7.66 -_Z.77 98.07 121.40 59.19 3 44 59_ 2447.7 -26.66

4193.91 -22.79 184,60 121.4| 59.20 21 55 55 3593.9 -26.69

3047.66 -22.77 98.07 IZJ .40 59,19 3 44 59 2447,7 -26.66

4193.91 -12.79 164.60 121.41 59,20 21 55 55 3593.9 -26.69

3047.66 -L=_.77 96.07 121,40 59.19 3 44 59 2447.7 -26.68

DIFFERENTIAL COlglEC T |ON$

TOE .6442 TRA -.IL:_8 TC3 -.1599 BAU .4396

RO_ 2.0634 RgA I .3945 RC3-1.1531 FAU .02377

FOE 1.6336 FRA 1.2375 FC3 -.7284 8SP 9993

BO[ 2.1616 _RA 1.5995 8C3 1,1641 FSP -669

ECC 1.4649
INJ 2 LC_IG

177.32

90.80

177.32

90.80

177.32
90.90

OK_IT OETERNINATION ACCURACY

ST 696.4 5R 2318.0 SS 1224.1

CRT .9361 CR5-1.0000 CST -.9380

I.SA 2701.9 MSA 236.9 SSA 3.3

ELI 2408.9 EL2 235.6 ALF 74.13

NI0-C.OURSIE EXECUTION ACCURACY

.%T 735o5 _ 3340.9 .%3 220.9

RRT ._d3g _ .9976 R'rF .5656

342_.9 1_3 .0156 el3 .9975

.%1 3367,1 .%2 604.2 THA B2.72

LAUNCH OATE AUG 19 1970 FLIGHT TIM[ J_.00 ARRIVAL DATE JAN 2 197]

HELIOCENTRIC CONIC

RL 151 .40 LAL -.00

RP 107.48 LAP 2.82

RC 79.396 GL 61.84

PLANE TOC[NTRIC CONIC

C3 42.653 VI.¢ 6.531
LNCJ.4 A2'NTH LNCH TINE

58.27 20 27 47

121.73 3 30 3(3

56.27 210 27 47

121.73 3 _10 30

58.27 20 27 47

121.73 3 30 30

OISTANCJE 373.650

LQ.. 325.61 VL L_._3 GAI,. -1.24 AZL 77.68 HCat

LOP 132.58 VP 38.007 GAP -1.06 AZP 102.00 TAL

GP -78.998 Z_q. 92.14 2AP 85.63 ETS 6.96 ZAE

166.67 5_A 129.46 ECC .17078

186.05 TAP 352.72 RCA 107.35

96,22 ETE 264.65 ?At 23.29

OLA 41.52 RAt. 246.66 RAD 6_.6 VIEL 12.B07 PTH 2.33 VHP 9.295 0PA -73.99
L-I TIME INJ I_T INJ I_ INJ RT ASC INJ AZNTH INJ TINE PO CST TIM

4375.21 -ZD.74 196.36 131.35 53.19 21 40 42 3775.2

3073,_ -2D,73 _._ 1_)1.34 53,18 4 21 44 2474.0

4375.21 -20.74 168,36 131,35 53.19 21 40 42 3775.2

3073,_ -20.73 _.BO 131.34 53.18 4 21 44 2474.0

4375.21 -20.74 I_M._ 131,35 53.19 21 40 42 3775.2

3073,96 -20,73 9_.80 1_}1.34 53.16 4 21 44 2474.0

0IFFERENTIAL CORRECTIONS NI0-C£UR_E EXECUTICN ACCURACY

TOE 1.3073 TRA .1904 TC3 -.1761 BAU ,4089 SGT 1191.3 .%R 3395,3 .%3 167.2

ROE 2.5985 RRA 2.0030 RC3 -.6946 FAU .01498 RRT ,8_O RRF .9978 RTF .6384

FOE 1.3336 FRA 1.1377 FC3 -.3041 8SP 10818 S_ 3398.2 R_3 .0325 R13 .9975

Bor 2.9068 _RA 2.0120 6C3 .7171 FSP -5E6 ,_vl 3540.7 SG2 640.5 THA 73.24

INC12. 3244 V! 29.429

APO 151.57 v2 35.259

ETC 239.60 CLP -66.49

RAP 119.03 ECC 1.7020
INJ 2 LAT INJ 2 LC_G

-25.39 191 .69

-25.37 92.14

-25.39 19! .69

-25,37 92.14

-25.39 191 ,69

-25.37 92.14

ORBIT 0ETERMINATION ACCURACY

ST I148.8 SR 2386.0 55 1)27.3

CRT .9710 CRS -.9999 CST -.9735

LSA 2867.2 HSA 250.9 55A 2.8

ELI 2636.5 EL2 248.5 ALF 64.70

LAUNCH OATE AUG 19 1970 FLIGHT TIME 138.00 ARRIVAL 0ATE JAN 4 1971

HELI(XENTRIC CONIC CISTANCE 379.931

RL 151.40 LAL -.00 LOL 325.61 VL 26.968 GAL -1.18 AZL 73.27 HCA 169.79 S,'4A 129.49 E'{;C ,17036
RP 107,48 LAP 2.92 LOP 135.83 VP 38.009 GAP -.65 A2P 106.48 TAL 185.76 TAP 355.56 RCA |07.4_

RC 81.621 GL 65.17 GP -85,39 2AL 91.44 7AP 87.84 ETS 352.34 ZAE 9|.69 ETE 251.14 7AC 17.32

PLAMETOCENTRIC CONIC

C3 73.222 VHL 8.557 0LA 44.48 RAL 248.84 RA0 6569.4 V_L 13.949 PTH _.55 VHP 11.9|2 DPA -69.70

LNCH A_MTH LNCH TIN_ L-I TINE INJ LAT INJ LONG INJ RT A._ INJ A2_4TH INJ TII4_ PO CST TIN

54.|4 20 19 39 4552.97 -16,08 210.09 141.79 47.95 21 35 32 3953.0

125.86 3 56 0 3161.06 -16.06 102.48 14J.78 47.94 4 48 41 2561.1

54,14 L_} 19 39 4552.97 -16,08 210,09 141.79 47.95 21 35 32 3953.0

125.86 3 56 0 3161.06 -16.06 102.48 141.76 47.94 4 48 41 2561.1

54.14 20 19 39 4552.97 -16,08 210.09 141.79 47.95 21 35 32 3953.0

125.86 3 56 0 3161.06 -16.06 102.48 141,78 47.94 4 46 41 2561.1

INC16.7276 VJ 29.429

APO 151.56 V2 35.258

ETC 220.95 CLP -62.12

0IFFER_NTIAL CORreCTIONS MI0-CCURSIE EXECUTION ACCURACY

TOE 3.0310 TRA 1.1356 TO3 -.1415 BAU .2993 .%T 2505.0 Sr_ 2963.7 .%3 121.2

ROE 2.7041 _A 2.4509 RC3 -.2710 FAU .00634 RRT .9|31 _ .9929 RTF .9496
FOE 1.4478 FRA 1.0714 FC3 -.0749 BSP 11416 _ 3754,6 RZ3 ,0494 R13 .9973

BOg 4.0619 8RA 2,7012 6C3 .3057 FSP -_k_8 .%1 34577.4 _ 757.3 THA 52.77

RAP 103.31 ECC 2.2051

INJ 2 LAT INJ 2 LONG

-21.33 204.14

-21.32 96.55
-21.33 204.14

-21.32 96.53

-21.33 204.|4
-21.32 96.55

CR_IT OETERt4INATION ACCURACY

ST L:_154.5 SR -1937.7 SS 1044.9
CRT .9785 CRS -.9980 CST -.9694

LSA 2996.6 HSA 296.2 5SA 2.3

ELI 2808.9 EL2 292.5 ALF 43.29

LAUNCH OATE AUG 19 1970 FLIGHT TINE 140.00 ARRIVAL 0ATE JAN 6 1971

HELIOCENTRIC CONIC DIST_NC[ 386.069

RL 151.40 LAL -o_ _ 325.61VL 2_.969 GAL -|.0_ A2'L 65.14 HC4 172.61SNA 1_3.50 ECC .17009 INC24.8556 Vl 29.429

RP 107.48 LAP 3.02 LOP 139.06 VP _.009 GAP -.27 AZP 114.68 TAL 165.50 TAP 358.11 RCA 107.46 APO 151.53 V2 35.256

RC 83.861 GL 66.44 GP -85.97 ZAL 90,79 ZAP 89.27 ETS 2'23,54 ZJ_ 83,37 ETE 123,64 7AC 10.96 ETC 73.69 CLP 79,54

pLAMETOCENTRIC CONIC

C3 153.104 Vfa4. 12.374 OLA 45.47 RAL 250.25 RA0 65_0.7 VEL 16.566 PTH 2.66 VHP 16.848 OPA -63.24 RAP 90.33 ECC 3.5197
LN04 A_MTH LI_H TINE L-I TINE INJ LAT INJ L_ INJ RT A,_ INJ A2NTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

52.80 20 20 11 4719,93 "9.10 218.67 1_1.20 45.25 21 _ 51 4119.9 -14.68 213.22

127.20 4 6 43 3501.47 -9.09 108.62 151.19 45.25 5 I 45 270L5 -14.66 103.17

52.60 20 20 11 4719,93 -9.10 218,67 151.20 45.25 21 _'5I 4119,9 -14.66 213.22

127.20 4 6 43 3301.47 -9.09 108.62 151.19 45.25 5_1 45 2701.5 -14.66 103.17

52.80 20 2U 11 4719.93 -9.10 218,67 131.20 45.25 21 38 51 4119.9 -14.68 213.22

127.20 4 6 43 3501.47 -9.09 I08,6_ 151.19 45.25 5 I 45 2701.5 -14.66 103.17
DIFFERENTIAL C_CTION$ MI0-COUR_ [XECUT|ON ACCURACY ORBIT 0ETERNIN_TION ACCURACY

TOE 2.4721 TRA 2._:093 TC3 .0009 BAU .0400 .%T 2068.6 SGR 3261.0 .%3 66.3 ST I256.0 SR 2639.9 SS 1041 .0

ROE-5.5510 RR_-3.0381 RC3 -.0193 F_U-.O0340 RRT -.9486 RRF -.9872 RTF .9854 CRT -.9812 CRS .9967 CST -.9936

FOE 1.4703 FRA I .1045 FC3 .0192 BSP 11777 _ 3861.8 R23 -.0650 RI3 -.9971 LSA 3095.2 NSA 223.9 SSA l .6

BOg 6.0766 BRA 4,0048 BC3 .0195 FSP -278 .%1 3821.2 .%2 558.6 THA 121.80 ELI 2915.2 EL2 219.4 ALF 1|5,18

Ill|



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH DATE AUG 19 1970 FLIGHT TINE 141.00 ARRIVAL 0ATE JAN B 1971

H1KLZ(XENTRZE CONZC 01STANCE 391.817
RL 151 .40 LAL -.00 LOL 313.61 VL 16.987 GAL -.91 AZL 46.58 PiCA 175.49 SNA 129.49 ECC .16989 1NC43.4211 VI 19.429

RP 107,49 LAP 3.10 LOP 142.33 VP 38.0(]3 GAP -.01 AZP 133.33 TAL 184.43 TAP 3§9.92 RCA 107.49 APO 151.49 V2 35.254

RC 86.111 GL 62.08 GP -72.86 ZAL 90.23 TAP 89.89 ETS 190.90 ZAE 70.11 ET[ 92.04 ZAC 10.94 ETC 330.36 CLP 89.63

PLANK TOCENTR|C CONIC

C3 440.627 VHL L_).991 CLA 41.14 RAL 249.17 RA0 6572.2 VlEL 23.705 PTH 3.30 VHP 27.985 OPA -51.64 RAP 78.26 ECC 8.2516

LNO4 ATNTH LNCH TiNE L-I TINE iNJ LAT ;NJ LONG |NJ RT AS( ;NJ AZlqTH INJ TII4E PO CST TIN INJ Z LAT INJ 2 LONG

58.82 ZO 40 7 4795.01 °2.15 218.87 156.72 48.91 22 0 2 4195.0 -7.39 213.22

121.18 3 38 7 3506.81 -2.14 120.44 156.70 48.91 4 36 34 2906.8 -7.37 114.79

58.82 210 40 7 4795.01 -2.15 218.67 156.72 48.91 22 0 2 4195.0 -7.39 213.22

121.18 3 38 7 3506.81 -2.14 120.44 156.70 48.91 4 36 34 2906.8 -7.37 114.79

58.82 20 40 7 4793.01 -2.15 218.8"1 156.72 48.91 22 0 2 4195.0 -7.39 213.22

121.18 3 38 7 3506.81 -2.14 120.44 156.70 48.91 4 36 34 2906.8 -7.37 114.79

OIFFKR1ENTIAL CORRECTIONS NI0-COUR_E rxECUTION ACCURACY ORGIT DETERNINATZON ACCURACY

TOE-2.1625 TRA .5096 TC3 -.0449 0AU I .2679 S_T 646.5 SGR 3763.1 S_3 65.2 ST 592.9 SR 2766.6 55 1Z71 .4

ROE-9.7531 RRA-6.9217 RC3 -.2105 FAU,-.02320 RRT .5239 RRF -.9982 RTF -.4794 CRT .9327 CRS .9995 CST .9206

FOE 1.8360 FRA 1.4641 FC3 .04fl6 8SP 11555 _ 3818.2 R23 -.0644 R13 -.9974 LSA 3094.4 MSA 216.7 SSA 1.6

80[ 9.9900 8RA 6.9404 BC3 .2152 FSP -207 ,%1 3778.6 SG2 548.5 THA 84.75 ELl 2821.6 KL2 209.7 ALF 78.63

LAUNCH DATE AUG 19 1970 FLIGHT TINE 144.00 ARRIVAL DATE JAN 10 1971

P_L ICX:ENTRIC CONIC

RL 151 .40 LAL -.00

RP 107.50 LAP 3.11

RC 88.372 GL 42.76

PLAN[TOCENTRIC CONIC

C31579.39fl _ 39.742
LNCH A214TH LNCH TIME

gO.O0 2 28 37

90.00 21 4 45

100.00 4 6 17

100.00 22 9 46

110.00 5 48 1Z

llO.O0 22 44 20

01STAKE 396.057

LOL 325.61 VL 16,982 GAL -.44 AZl. .49 PICA 176.83 5HA 129.46 ECC .16963
LOP 145.58 VP 37.999 GAP -.lfl AZP 179.51 TAL 182.14 TAP 358.97 RCA 107.50

GP -46.78"ZA1. 89.81 ZAP 89.83 [T$ 184,54 ZAE 44.17 IrT[ 84.47 7AC 33.61

0LA ZZ.40 RAL 243.54 RAO 6573.2 VlEI. 41.239 PTH 3.57 VHP 52.139 0PA -26.91

L-J T|NE INJ k.AT |NJ _ JNJ RT AS_ INJ A214TH INJ T|NE PO (ST TIN

_85._ -15.78 142,44 162.02 66,18 3 30 2 3085.1

4758.86 17.03 204.L>Z 148.08 67.03 22 24 4 4158.9

33713.15 -18.09 120.35 163.10 65.79 5 2 27 2770.1
4549.02 19.36 187.75 147.04 66.77 23 25 35 3949.0

30_$1,27 -23.72 96.90 165.87 64.63 6 39 4 2451.3

4440.67 25.04 J76.85 144.35 65.93 23 58 20 3840.7

DIFFERENTIAL CORRIECTIOI_

T02-5.7888 TRA -.6571 TC3 -.0963 6AU 5.0_3

RD-10.8966 RR-10,9763 RC3 -.2184 FdMJ-.09251
FOE 2,4153 FRA 2.6110 Irc3 .0507 8SP _58

80E12.3388 BRAIO.g960 0C3 .2387 FSP -174

INC89.4740 Vl 29.429

APO 151.42 V2 35.251
ETC 288.65 CLP 89.75

RAP 67.11 ECC26.9928

INJ 2 LAT INJ 2 LONG

-18.87 135.12

13.77 197.05

-21.21 112.94

16.05 180.52

-26.93 91.21

21.57 169.42

ORBIT 0ETERNINATION ACCURACY

ST 835.5 5R 1653.6 SS 1663.2

CRT .9613 CRS .9998 CST .9552

LSA 2479.3 MSA 227.2 SSA 1.2

ELl 1841.1 ELZ 206.6 ALF 63.74

MI0-COURf{ EXECUTION ACCURACY

SGT 1137.0 SGR 2900.0 S_3 57.9

RRT .8537 f_F -.9996 RTF -.8406

3115.0 I_3 -.0878 RI3 -.9960

•_1 3064.1 S_2 560.4 THA 70.83

LAUNCH DATE AUG 19 1970

HELIOCENTRIC CONIC

RL 151 .40 LAL -.00

RP 107.51 LAP 3.24

RC 90.641 GL -61.42

PLANE TOCENTRI C CONIC

C3 474.431 VHL 21.781

LNCH AA'NTH LNCH TINE

18.56 2 15 25

161 .44 13 1 22

18.56 2 15 25

161.44 13 1 12

18.56 2 15 £5

161 .44 13 1 22

FLIGHT TINE 146.00

OISTANCE 407.336

LOL 325.61 VL 26.975 GAL -1.29 AZL 135.18 HCA 184.57 SMA 129.41 ECC .17136 Vl 29.429

LOP 148.83 VP 37.991 GAP 1.58 AZP 44.92 TAL 186.25 TAP 10.81 RCA 107.23 V2 35.247

GP 73.12 7AL 90,70 ZAP 92,0£ ETS 184.30 ZAE 76.£6 ETE 279.47 ZAC 151 .01 ELP 96.97

DLA -73.73 RAL 181 .30 RAG 6572.3 VEL 24.408 PTH 3.32 VHP 27.598 CPA 76.80 RAP 319.63 ECC 8.8079

L-I TINE INJ LAT INJ LONG |NJ RT ASC INJ A_4TH INJ TIHE PO CST TIM INJ 2 LAT ;NJ 2 LONG

2400.45 2.70 79.59 90.50 163.71 2 55 26 1800.4 10.38 77.73

626.30 2.71 285.10 90.52 163.71 13 II 48 Z6.3 10.38 283.24

2400.45 2.70 79.59 90.50 163.71 2 55 £6 1800.4 10.38 77.73

626.30 2.71 285.10 90.52 163.71 13 II 48 26.3 10.38 283.24

2400.45 2.70 79.59 90.50 163.71 £ 55 26 1800.4 10.38 77.73

626.30 2.71 285.10 90.52 163.71 13 11 48 26_3 10.38 283.24

ARRIVAL DATE JAN 12 1971

INC45.1751

APO 151.58

ETC 192.69

DIFFERENTIAL CORRECTIONS

TDE 4.2599 TRA 1.3257 TC3 -.O997 BAU 1.5_1

R0-11.3785 RRA-I.B867 RC3 .2210 FAU-.O£409

FOE-2.5977 FR4 -.4242 FC3 .0440 BSP 12129

8OE12.1497 8RA 2.3059 803 .2425 FSP -216

MI0-COLIRS[ EXECUTION ACCURACY OK_3IT 0ETERMINATION ACCURACY

SGT 1730.0 S6R _O8.6 SG3 "tO.3 ST 1181.2 SR 3040.0 SS 1654.1

RRT -.9572 _ .9994 RTF -.9550 CRT -.9894 CRS-I.0000 CST .9890

S_ 4001.9 1_3 -.0591 RI3 .9977 LSA 3653.2 MSA 163.4 SSA 1.8

S6I _976.0 SG2 454,2 THA 115.00 ELI 3257.5 EL2 160.3 ALF I11.08

LAUN04 OATK AUG 19 1970 FLIfd'tT TINE 148.00

P_LIC_ENTRIC CONIC
RL 151.40 LAL -._0

RP 107.53 LAP 3.29

R_ 9"Z.917 GL -66,16

PLANETOCENTRIC CONIC

C3 179.235 _ 13.388

LNO4 A2'NTH LNCH TINE,

I6.29 1 5 16
163.71 12 0 £3

16.29 1 5 16

163.71 12 0 £3

16.29 1 5 16

163.71 12 0 Z3

OlFFERI[NTIAL COI_q[CTIONS

TOE 1.6917 TRA .6847 TC3 -.0176 6AU .1927

ROE-6.0804 RRA-1.7e41 RC3 .0785 FAU'-.OOI24

FOE-1.7550 FRA -.4704 FC3 .00_0 6SP 13467

_OE 6.3113 _A 1.9109 8C3 .0804 FSP -307

0ISTANCE 413.035

LOL 325.61 VL 2_.965 GAL -1.O8 A21. 117.0| _ 187.26 SNA

LOP 152.08 VP 37.980 GAP 1.82 ATP 63.17 TAL 185.21 TAP

GP 84.56 7AL 90.71 7AP 93.84 ETS 173.43 ZAI[ 89.09 [TE

ARRIVAL DATE JAN I_ 1971

1L_9.34 ECC .17154 I1_27.0143 VJ 29.429

12.47 RCA 107.15 APO 151.53 v2 35.243
267.55 ZAC 161.81ETC £97.59 CLP 134.97

OLA -75.?0 RAL 104.86 RAO 65?0.9 Vl[L 17.337 PTH 2.95 VHP 16.709 OPA 70.89 RAP £75.18 ECC 3.9497

L-I TIME INJ LAT INJ L_NG INJ RT AS( INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
L_85.23 10.62 ?9.28 72.11 165.45 1 43 21 1685.2 18.35 77.58

5790.22 10.62 160.42 72.13 165.45 13 36 54 5190.2 18.36 £58.72

2285.23 10.62 79._8 72.11 165.45 I 43 21 1685.2 18.35 77.58

5790.22 10,62 ZEO.42 72.13 165.45 13 36 54 5190.2 18.36 £58.72

_'*_8fl.23 10.62 79.28 72.11 165.45 J 43 21 1685.2 18.35 77.58

5790.22 10.62 260.42 P_.13 165.45 13 36 54 51_0.2 18.36 258.72

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNIN_TION ACCURACY

S_T 1390.7 _R 4046,2 SG3 95.8 ST 806.85R £762.5 SS 1140.3

RRT -.9_84 RRF .9983 RW -.9BO6 CRT -.9934 CRS -.9996 CST .9899

S_ 4278.5 R23 -.0561 R13 .9975 LSA 3094.1HSA 96.6 SSA 1.8

SGI 4273.9 SG2 2130.3 THA 108.81 ELl £876.6 EL2 88.6 ALF IO6.19
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH CATE AUG 19 1970 FLIGHT TIN[ 150.00 ARRIVAL {)ATE JAN 16 1971

HELIOCENTRIC CONIC 01STANCE 419.069

RL 151 .40 LAL -.00 LOt. 325.61 VL 26.953 GAL °.92 AZL 109,02 PlEA 190.27 ,944

RP lO7.54 LAP 3.33 LOP 155.33 VP 37.966 GAP 2.15 AZP 71.26 TAL 184.45 TAP
RE 95.197 GL -6fl.78 GP 82.45 ?AL 90.55 HAP 96.40 ETS 42.19 Zig. 96.93 gTE

PLANE TOCENTRI C CONIC

C3 92.732 VHL 9.630 GLA -75.74 RaiL 166.53 RAG 6369,8 VIEL 14.631 PTH 2.63 VHP 11.879 GPA 64.47 RAP 260.23 ECC 2.§161

LNCH ATNTH LNCH Till[ L-I TIN[ IN| LAT |NJ LONG IN| RT A,_C IN| AH'MTH |NJ T]14[ PO CST TIN IN| Z LAT IN| 2 LONG

16.25 1 11 49 2158.20 18.99 77,55 71.50 164,90 I 47 48 1558,Z 26.70 75.64

163.75 12 7 8 §663.02 18.99 258.6fl 71.32 164.90 13 41 31 5063.0 26.70 256.74

16.Zfl I 11 49 2158.20 IH.99 77.fl5 71.50 164.90 1 47 48 1558.2 26.70 75.64

163.75 12 7 8 3663.02 18,99 258.65 7|.52 164.90 13 41 31 5063.0 26.70 256.74

J6.25 J JJ 49 2158.Z0 J8.99 77,fl§ 71.50 J64.gO 1 47 48 1558.2 26.70 75.64

163.75 JZ 7 8 5663.02 16.99 258.65 71.§2 164.90 13 41 31 5065.0 26.70 256.74

DIFFERENTIAL CORglECTIONS NIO-COURS[ IrI_CUTION ACCURACY ORBIT OETERt41NATION ACCURACY

TOE-2.6599 TRA-J.20_3 TC3 -.1652 OAU .2315 SGT 3322.0 SGR 187_Z.4 SG3 134.2 ST 1806.3 SR 2389.9 SS 1164.Z

ROE 3.9285 RRA .6879 RC3 .0871 FAU .0|08l RRT -.8967 _ -.9633 RI"F .9604 CRT -.9574 CRS .9965 CST -.9781

F02-1.8250 FRA -.4330 FC3 -.1_O9 8SP 138L_Z 5C_ 4391.7 RZ3 .0859 R|3 -.9950 LSA 3186.4 MSA 411.2 S$A 2.3

13Or 4.7443 eRA 1.3852 BC3 .1867 FSP -432 SG| 4281.5 S_ 977.5 THA 139.6J ELI 2966.2 ELZ 420.5 ALF 126.75

129.26 ECC .17202 INC19.0192 Vl 29.429

14.72 RC4 107.02 APO 151.49 V2 3fl.238

135.98 ZAC 165.72 [TC 190.39 CLP-J47.99

LAUNCH {)ATE 4UG |9 1970 FLIGqT TIN[ 1§2.00 ARRIVAL GAT£ JAN IB 1971

HI[LICCENTRIC CONIC

RL 151.40 LAL -.0(3
RP 107.56 LAP 3.36

RC 97.48| GL -63.72

PLANETOCENTRIC CON|¢

C3 57.888 VHL 7.608

LNCH ATMTH LNCH T|NE

16.76 | 45 4l
163.24 12 38 37

16.76 | 45 41

163.24 12 38 97

16.76 | 45 41

163.24 |2 38 fl?

DISTANCE 425.199

LOL 325.61 VL 2'6.938 GAL -.78 AZI. |04.67 HCA |93.39 SI4A

LOP 158.58 VP 37.951 GAP 2.50 AH'P 75.71 TAL 183.73 TAP

GP 76.27 ZAL _.19 ZAP 99.54 ETS 32.71 7AE 102.80 ETE

129.16 ECC .17268 INC|4.6703 Vl ,39.429

17.12 RCA |[36.86 APO 151.46 V2 35.232

126.57 ZAC 165.25 ETC 205.13 CLP-134.:J9

OLA -7§.29 RAL 174.76 RAO 6569.| VI[L 13.388 PTH 2.45 VHP 9.326 GPA 58.83 RAP 251.99 ECC 1.9527
L-I TIN[ |NJ I.AT IN| I.CNG |NJ RT ASC IN| AZNTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

2047.31 L_.14 75.37 77.35 163.57 2 19 49 1447.3 33.79 73.07

55fl4.02 26.Jfl 236.88 77.37 163.57 |4 JJ 31 4934.0 33.80 254.68

21347.31 26.14 75.37 77.35 163.57 2 19 49 |447.3 33.79 73.07

5554.02 26.15 2f16.86 77.37 163.57 14 11 31 4954.0 33,80 254.68

2047.31 _6.|4 75.37 77.35 |65.57 2 |9 49 1447.3 33.79 73.07

5534.02 26.15 256.96 77.37 163.37 14 11 31 4954.0 33.80 254.68

ORBIT OETERNINAT|ON ACCURACY

ST L_J6.O 5R 2679.8 55 1372.0

CRT -.9824 CRS .9996 CST -.9875

LSA 3610.3 MSA 305.9 SSA Z.9

EL1 3339.# EL2 302,0 ALF 126.82

DIFFERENTIAL CORgIECTIONS

T02-2.49J9 TRA -.8276 TC3 -.424§ 8AU .4|08

ROE 3.4970 RRA .5575 RC3 .3188 FAU .02104

F02-2.2086 FRA -.4091FC3 -.3147 BSP 13_J5
80£ 4.1940 _qA .9978 8C3 .3309 FSP -586

NIO-CCX_SE EXECUTION ACCURACY

SGT 3136.5 SGR 3147.1 5G3 182.6

RRT -.9376 RRF -.9950 RTF .9603

4457.3 R23 .0980 RJ3 -.9933

SGI 4587.Z SG2 787.fl THA J35.09

LAUNCH CATE AUG 19 1970 FLIf_4T TIN[ 154.00 ARRIVAL {)ATE J4N 20 1971

HELIOCENTRIC CONIC

RL 151.40 LAL -.00

RP 107.58 LAP 3.38

RE 99.767 GL -6|.00

PLANE TC_ENTRIC CONIC

C3 40.631 VHL 6.374

LN_ ATNTH LNCH TII4[

17.80 2 27 34

162.20 13 |6 58

17.80 2 27 54

162.20 13 16 58

17.80 2 27 54

162.213 13 16 38

GISTANCE 431.358

LOL 325.6PVL 26.922 GAL -.63 AZL 101.95 HCA 196.56 SMA 129.05 ECC .17350 INC11.9520 VI 29.429

LOP 161.63 VP 37.933 GAP 2.86 AZP 78.53 TAL 183.01 TAP 19.57 RCA 106.66 APO 15J.44 V2 35.226

GP 70.35 HAL 89.61 HAP 103.11 [TS 32.90 7AE 107.39 ETE 127.54 ZAC 162.28 ETC 221.63 CLP-132.41

GLA -74.39 RAL 184.82 RAG 6568.6 VI[L 12.728 PTH 2.31 VHP 7.812 OPA 53.60 RAP 246.33

L-I TIN[ IN| LAT IN| LONG IN| RT ASC IN| ATNTH IN| TIM[ PC) CST T|N IN| 2 LAT

|956.96 31.75 72.67 84.85 161.53 3 O 31 1357.0 39.29

fl467.7| 31.75 2_5.31 84.87 161.55 14 48 5 4867.7 39.30

1936.96 31.73 72.67 84.85 161.55 3 0 31 1357.0 39,29

3467.71 31.75 255.31 84.87 161,55 14 48 5 4867.7 39.30

1956.96 3J.75 72.67 84.85 161.55 3 O 31 1357.0 39.29

5467.71 31.73 255.31 84.87 161.55 14 46 5 4867,7 39.30

DIFFERENTIAL CORRECTIONS

TO[-2.64|9 TRA -.6_ TC3 -.7613 BAU .5068

ROE 3.0691RRA .3472 RC3 .5393 FAU .0_O88

FOE-2.6352 FRA -.3339 FC3 -.6580 BSP 14201

B0E 4,0496 _RA .71_ 8C3 .9330 FSP -76|

NIO-CCURSE EX[CUTION ACCURACY

SGT 3311.7 _ _070.5 .%3 237.5

RRT -.9487 RRF -.9956 RI"F .9638

SGe 4516.1 1_3 .1119 R13 -.9912

_1 44fl8.2 _ 721.0 THA 137.28

ECC 1.6687

IN| 2 LONG

69.82

252.47

69.8_

252.47

69.82

25_.47

ORBIT GETERNIN_TION ACCURACY

ST 2456.6 SR 2780.6 S| 1614.7

CRT -.9911CR5 .9999 CST -.9930

LSA 4036.6 MSA 253.4 SSA 3.7

ELI 3702.3 EL2 245.2 ALF 131.43

LAUNCH OATE AUG 19 19"/0 FLIGHT TIN[ 156.00 ARRIVAL 0ATE JAN _2 1971

H_LI_ENTRIC CONIC

RL 151.40 LAL -.00
RP 107.600 LAP 3.39

RC 102.053 GL -58,03

PLANETOCENTRIC CONIC

C3 30.870 Vl.tL 5.556

LNCH ATNTH LN_H TINE

|9.32 3 10 27

160,68 13 53 |6

19.32 3 |0 27

160.68 13 53 16

19.32 3 |0 27
160.68 13 33 16

OlST_N_[ 437.512

LCL 325.6J VL 26.g04 GAL -.48 A21. 100.09 HC.A 199.75 SMA 128.93 ECC .|7446 INC10.0897 VI 29.429

LOP 165.07 VP 37.914 GAP 3.Z'2 AZP 8(3.49 TAL 182,27 TAP LP_.0I RCA 106.44 APO 15|.42 V2 35.218

GP 6d.91 HAL 88.80 ;rAP 106.96 ETS 34.19 7/1_ 111.60 ETE 130.19 7AC 158.32 ETC 232.20 CLP-! 33.25

DLA -73.07 RAL 194.?0 RAO 6fl_.2 V_L 12.339 PTH 2.22 VHP 6.832 OPA 48.65 RAP 242.11

L-I TIME IN| I.AT IN| _ JNJ RT ASC IN| AZt4TH IN| TII4_ PO CST TIM IN| 2 LAT

1884.42 3_.93 69.40 9!,95 138.92 3 41 51 !284.4 43,33
5401.39 35.94 253.98 91.97 158.92 15 23 18 4801.6 43.34

1884.42 35.93 69.40 91.9_ 158.92 3 41 51 1284.4 43.33

54OI.59 35.94 2fl3._8 91.97 158.92 J3 23 18 4801.6 43.34

|_4.42 35.93 69.40 91.9_ 158.92 3 41 flJ 1284.4 43.3_
_401.59 35.94 253.58 91.97 158.92 lfl 23 18 48OI.6 43.34

OIFFERENTIAL CORRECTIONS

TOE-2.7430 TRA -.463_'TC3-1.1399 BAU .56_0

ROE 2.6373 RRA .1795 RC3 .7272 FAU .03_

FOE-2.9633 FRA -.2211FC3-I.|2|I BSP 14379

_OE 3.8051 _RA .4973 8C3 1.369| FSP -937

MID-COURSE EXECUTION ACCURAC_

_T 3513.8 SGRZ�OT.3 SG3 293.1

RRT -.9fl66 Mr -.99fl3 RTF' .9674

S(_ 4362.3 R_3 .12_0 R|3 -.9891

S_I 4514.3 5_2 659.7 THA 140.65

ECC 1.5080

IN| 2 LONG
65.87

250.05

65.87

250.05

65.87

250.05

OR91T OETERWINAT|ON ACCURACY

ST 2871.5 5R 2726.4 SS 1814.7

CRT -.9947 CRS |.0000 CST -.9954

LSA 4330.3 MSA 217.0 SSA 4.6

ELI 3954.5 EL2 2_2.7 ALF 136.49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH CAT(:" AUG 19 19"/0

HF'L IO(:ENTRI C CONIC

RL 151.40 LAL -.00

RP 107.6) LAP 3.39

RC 104.339 GL -54.96

PLAN[ TOCENTR|C CONIC

C3 24,811 VHL 4._3

LNCH AZMTH LNCH TZN[

21.21 3 SO 11

158.79 14 25 6

21.21 3 50 11

158.79 14 25 6

21.21 3 50 11

158.79 14 25 6

fLIGHT TIE 158.00 ARRIVAL OATE JAN 24 19"/I

CISTANCE 443.680

LOt. 325.61 VL 26.885 GAL -.32 AZL 98.73 I'_A 202.95 ,Sa4A 128.80 ECC .17556 INC 8.7292 Vl Z9.429

LOP 168.12 VP 37.892 GAP 3.58 A2P 81.95 TAL 181.49 TAP 24.44 RCA 106.19 APO 151.41 V2 15.211

GP 59.62 ZAL 87.79 ZAP 110.95 ETS 35.52 ZAE 114.95 ETE 133.39 ?AC 154.10 ETC 238.89 CLP-134.99

CLA -71.43 RAL 203.67 RA0 6568.0 VEL 12.092 PTH 2.16 VHP 6.222 0PA 43.91 RAP 2)8.88 £CC 1.4086

L-I TIM( INJ LAT |NJ LONG JNJ RT A_ |NJ A214TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1825.80 38.93 65.65 97.91 155.83 4 213 37 1225.8 46.14 61.35

5351.84 38.94 251.77 97.93 155.83 15 54 18 4751.8 A6.15 247.47

1825.80 38.93 65.65 97.91 155.83 4 20 37 1225.8 46.14 61.35

5351.84 38.94 251.77 97.95 155.83 15 54 18 4751.8 46.15 247.47

1825.80 38.93 65.65 97.91 155.83 A 20 37 1225.8 46.14 61.35

5351.84 _8.94 231.77 97.93 155.83 15 54 18 4751.8 A6.15 247.47

OIFFERENTIAL CORRECTIONS NIC-COURSI[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE-2,7646 TRA -.3164 TC3-1,6058 BAU ,6067 SGT 3737.6 SC.R 2706,7 5G3 344,8 ST 3197,5 SR 2556,7 SS 1943.8

ROE 2.2229 RRA .0534 RC3 .8726 FAU .04_02 RRT -.9624 _ -.9946 RTF .9707 CRT -.9964 CRS 1.0000 CST -.9965

FDE-3.IA37 FRA -.0775 FC3-1.6742 BSP 14575 5_ 4614.8 1_3 ,1305 R13 -.9872 LSA 4528.0 NSA 191.6 SSA $.6

BOE 3.5474 eRA .3208_8C3 1.8276 FSP -1103 ,T_1 4575.6 _ 600.4 THA 144.42 ELI 4090.5 EL2 169.5 ALF 141.38

LAUNCH OATE AUG 19 1970 FLIGHT TINE 160./30 ARRIVAL 0ATE JAN 26 1971

HELIOCENTRIC CONIC 0ISTAI_E 449.827
RL 151.40 LAH -.00 LOL 323.61 VL 26.863 GAL -.14 A21. 97.69 pt_ 206.16 SI4A 128.65 ECC .17679 INC 7.6871 Vl 29.429

RP 107.65 LAP 3.38 LOP 171,36 VP 37.870 GAP 3.94 A2'P 83.09 TAL 180.67 TAP 26,83 RCA 105.91 APO 151.40 V2 35.202

RE 106.624 GH -51.89 GP 54.79 2AL 66,57 2AP 114.97 ETS 36.66 2_E 117.71 ETE I-,36.79 2AC 149.9A ETC 243.31 CLP-137.07

PLANETOCENTR|C CONIC
C3 20.855 VHL 4.567 OHA -69.35 RAL 211.59 RAO 6567.8 VEL 11.926 PTH 2.12 VHP 5.804 0PA 39.41 RAP 236.41 Ecc 1.3432

LN(.H A2_4TH LI_H TIN[ L-! TINE INJ LAT INJ LONG INJ RT A_ INJ A214TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
23.38 4 26 23 1777.68 40.97 61.55 102.68 152.44 4 56 1 1177.7 47,94 56.45

156.62 14 52 2 531_.12 40.98 249.94 102.70 152.43 16 20 37 4715.1 47.95 244.84
23.38 4 26 23 1777.68 40.97 61.55 102.68 152.44 4 36 1 1177.7 47,94 56.45

156.62 14 52 2 5315.12 40.98 249.94 102.70 152.43 16 20 37 4715.1 47.95 24A.84

23.38 4 26 23 1777.68 40.97 61.55 102.68 152.44 4 56 1 1177.7 47.94 56.A5

156.62 14 52 2 5315.12 40.98 249.94 102.70 152.43 16 20 37 A715.1 47.95 244.84

DIFFERENTIAL CORRIECTICNS NI0-OOUREdE EXECUTION ACCURACY CRBIT 0ETERt4INATION ACCURACY

TOE-2.7210 TRA -.IT79 TC3-2.0879 8AU .64_ SCaT 3_2.3 5QR 2487.9 5G3 388.9 ST 3419.8 5R 2318.0 55 1995,4
ROE 1.8471 RRA -.0375 RC3 .9798 FAU .05503 RRT -._N_70 _ -.9934 RTF .9738 CRT -.9973 CRS 1.0000 CST -.9969

FOE-3.1703 FRA .0826 FC3-2.2842 BSP 14869 S(_ 4678.6 1_3 .1327 R13 -.9859 LSA 4584.7 NSA 172.7 SSA 6.6

8OE 3.2887 8RA .1818 BE3 2.3063 FSP -1256 _1 4647.2 54;2 540.7 THA 148.26 EL1 4128.9 EL2 141.4 ALF 145.90

LAUNCH 0ATE AUG 19 1970 FLIGHT TIN[ 162.00 ARRIVAL CA TE JAN 28 1971

HELIOCENTRIC CONIC 01STAN(E 455.958

RL 151 .40 LAL -.DO LOL 325.61 VL 26.841 GAL .04 4ZL 96,86 N(A 209.37 5a4A 128.50 ECC .17816 INC 6.8590 Vl 29.429

RP 107.68 LAP 3.36 LOP 174,80 VP 37.845 GAP 4.30 AZP 84.02 TAL 179.82 TAP 29.19 RCA 105.61APO 151.40 V2 35.193

RE 108.906 GL -48.85 GP 50.34 ?AL 85.16 ZAP 118.91ETS 37.55 ?AE 119.91ETE 140.23 ZAC 146.00 ETC 246.37 CLP-139.24

PLANETO(ENTRIC CONIC

C3 18.123 VHL 4.257 OLA -67.52 RAL 218.53 RAC 6567,7 VEL 11.811PTH 2.09 VHP 5.531 0PA 35.15 RAP 234.54 ECC 1.2983

LNCH AZNTH LN(H TIME L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2'NTH |NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

25.74 4 59 18 1737.51 42.24 57.29 106.47 148.91 5 28 16 1137.5 48.93 51.39

154.26 15 14 39 5288.81 42.24 248.17 106.49 148.91 16 42 47 4688.8 48.93 242.31

25.7A 4 59 18 1737.51 42.24 57.25 106.47 148.91 5 28 16 1137.5 48.93 51.39

154.26 15 14 39 5288.81 42.2A 248.17 106.49 JA8.91 16 42 47 A688.8 48.93 242.31

25.74 4 59 18 1737.51 42.24 57._5 IO6.47 i48.91 5 28 16 1137.5 48.93 51.39

154.26 13 14 39 5288.81 42.24 248.17 106.49 148.91 16 42 47 4688.8 A8.93 242.31

DIFFERENTIAL CORRECTIONS MIO-COUR,_[ [_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

T02-2.6236 TRA -.0_79 TC3-2.53_O gAU .6663 _T 4149.8 _ L_48.0 S(13 419.5 ST 3_31.7 52 L_339.I SS 1964.5

ROE 1.5121 RRA -.1178 RC3 1.0102 FAU .05912 RRT -.9_7 _ -.9916 RW .9735 CRT -.9976 ERS .9999 CST -.9967
F02-3.0458 FRA .2820 FE3-2.8240 BSP 14648 _ 4719.6 1_3 .1410 213 -.9832 LSA 4523.6 MSA 166.4 SSA 7.6

_OE 3.O281EWA .1210 BC3 2.7502 FSP -1_O6 SGI 4692.1SG2 _O8.5 THA 152.00 EL1 4076.3 EL2 122.9 ALF 150.03

LAUNO4 OAT[ AUG 19 1970 IrLJfJAT TINE 164.00 ARRIVAL DATE JAN 30 1971

PIEL|C_ENTRI¢ CONIC 01STANCE 46_.073

RL 15J.40 LAH -.00 LOL 325.61 VL 26.817 GAL ._3 AZL 9_.18 _ _t-2-.4_ _A 128.35 ECC .17966 IN(

RP IO7.71 HAP 3.32 LOP 178.04 VP 37.820 GAP 4,66 A;_P -84._9--TAL 176.93 TAP 31.52 RCA 105.29 APO

RE 111,18_ GL -45.86 GP 46,26 2AL 83.57 ZAP 12"Z.7| [TS 38.23 _AI[ 121.63 ETE 143.58 2AC 142.35 ETC

PLANETOCENTRIC CONIC

C3 16.1_Z _ 4.0_4 OLA -65.39 RAL _4,7| RA0 6567.6 V[L 11.7_9 PTH _.07 VHP 5.361CPA 31.17 RAP

LNO_ A2'NTH LNCH TINE L-I T|NE INJ L/IT IN./ LOK INJ RT AS( INJ A214TH INJ TINE
28.23 5 29 _0 1_03._ 42.B_ _2.20 10_.54 |45.38 5 57 53

151.77 15 33 3g 5271.06 42.88 246.56 109.56 145.38 17 I 29

28.23 5 2930 I703.29 42.87 52,g0 109.54 145._8 5 57 53

151.77 15 33 38 5271.06 42.88 246._1_ 109.56 145.38 17 I 29

28.23 5 29_0 1703._B 42.87 52.g0 109.54 145.38 5 57 53

151.77 15 33 _ 5271.06 42.88 246._ 1D9.56 145.38 17 1 29

0IFFERENTXAL _CT1(_q NI0-r_URS_ E_CUT_ON ACCURACY

TOE-2.5168 TRA .1021 TC3-3.0438 6AU .6955 _T 4_7.2 SCaR 2041.6 S(;3 443.2

ROE 1.2532 RRA -.1599 RC3 1.0284 FAU .06279 RRT -._8 I_F -.9_93 R1T .9760

FOE-2.8722 FRA .4423 FC3-3.3569 BSP 15186 _ 4811.7 R_3 .1335 R13-.9828
2.8133 _qA .1897 BC3 3.2128 FSP -1427 ,f_1 4789.7 SG2 460.4 THA 155.34

6.1816 Vl 29.429

151.AO v2 35.184

248.59 CLP-141.41

233.20 ECC 1.2665

PO CST TIN INJ 2 LAT ZNJ 2 LONG

1103.3 49.26 46.36

4671.1 A9.26 240.01

1103.3 49.26 A6.36

4671.1 A9.26 2A0.01

1103.3 49.26 A6.36

4671.1 49.26 240.01

ORBIT OETERNINATION ACCURACY
ST 3588.7 SR 1792.1 SS 1906.1

CRT -.9980 CRS .9998 CST -.9967
L$_ 4438.4 NSA 155.2 SSA 8.7

ELI 4010.0 EL2 100.7 ALF 153.49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH OAT[ AUG 19 1970 FLIGHT TIN[ 166.00 ARRIVAL DATE FEB I 1971

HELI(XENTRIC CONIC DISTANCE 468,170

RL 151,40 LAL o,00 LOL 325,61 VL 26,79Z GAL .44 AZL 95,61HCA 215,81 StAA 128.18 ECC ,18130 ZNC 5,6140 Vl 29.429

RIP 107,74 LAP 3,28 LOP 181.28 VP 37,793 GAP 3,01 AZP 85,44 TAL 178,01 TAP 33,81RCA 104.94 APO 151,42 V2 55.174

RC 113.462 GL -42.93 GP 42.56 ZAL 61.62 ZAP 126.32 ETS 38.73 ZAE 122.93 ETE 146.76 ZAC 139.04 ETC 250.25 CLP-143.52

PLANETOCENTRIC CONIC

C3 14r809 VHI. 3,848 OLA -63,Z0 RAL 230,23 RAO 6567,6 VEL II ,670 PTH 2,05 VHP 5,265 OPA 27.47 RAP 232,28 ECC 1,2437
LNO4 A2'NTH LNCH TINE L-I TIN[ INJ LAT |NJ LONG ZNJ RT ASC ]NJ A2'NTH INJ 1114[ PO CST TIN INJ 2 LAT INJ 2 LONG

30,81 5 57 31 1673,58 42,99 48,58 112.13 141,95 6 25 _5 1073,6 49,06 41,48
149,19 15 49 40 3260,49 43,00 245,17 112,15 141,94 17 17 21 4660.5 49,07 238.06

30,81 5 57 31 1673,58 42.99 48,58 112,13 141,95 6 25 25 1073.6 49,06 41,48

149,19 15 49 40 5260,49 43,0(] 245,11 112,15 141,94 17 17 21 4660,5 49.07 238.06
30,81 5 57 31 1673,58 42,99 48,58 112,13 141,95 6 25 25 1073,6 49,06 4|.48

149,19 15 49 40 5260,49 43,0(] 245,17 I12,15 141,94 17 17 21 4660,5 49.07 238,06

DIFFERENTIAL CORI_CTIONS NIO-COUR._E EXECUTION ACCURACY CRBIT OETERI41NATION ACCURACY

T0[-2.3951 TRA .2434 TC3-5._O15 BAU .7212 _T 4541.3 5DR 1848.5 S_5 456,7 ST 3575.0 SR 1560.4 $5 1805.8

ROE 1,0397 RRA -,1969 RC5 1,0048 FAU ,06456 RRT -,9680 RgF -,9663 RTF .9766 CRT -,9983 ORS ,9996 CST -,9962

FDE-2,6337 FRA ,6156 FC5-3,7741 8SP 15505 _ 4903,3 1_3 ,1189 R13 -,9817 LSA 4295.8 HSA J51.6 SSA 9.8

8OE 2.6J10 BRA ,_131 _5 3,6428 FSP -1484 S&I 4884,3 S(_ 431,0 THA 158,32 ELI 3899,6 EL2 83,4 ALF 156.44

LAUNO_ DATE AUG 19 19TO

HELIOCENTRIC CONIC

RL 151 ,40 LAL -,00 LCL 525,61 VL 26,7_ GAL
RP 107,77 LAP 3,25 LOP 184,32 VP 57,765 GAP

RC 115,736 GL -40,06 GP

PLANET(XENTRIC CONIC
C3 13.818 VHL 5,717

FLIGHT TINE 168.00 ARRIVAL DATE FEB 3 197!

0ISTANCE 474,247

,66 ATL 95,J3 HOl Zlg,0z SPAA J28,01ECC ,18307 INC 5,1287 Vl 29,429
5,_ AZP 86,81 TAL 177,05 TAP 36,07 RCA 104,57 4PO 151,44 V2 35,164

39.21 ZAL 79.95 ZAP 129.71 £TS 39.09 Zl_. 123.87 ETE 149.72 ZAC 136.05 ETC 251 .53 CLP-145.56

OLA -60,97 RAL 235,24 RA0 6367,3 MEL 11,628 PTH 2,04 VHP 5,227 0PA 24,04 RAP 231,74 ECC t.2274
LNCH ATNTH LNCH TINE L-I TINE INJ I.AT INJ LONG INJ RT A_ INJ A2NTH INJ TINE

33,45 6 23 53 I647,24 42,?0 44,38 1|4,43 138,69 6 fl! 21

146,55 16 3 14 5256._I 42,71 _44,06 114,44 138,68 17 30 51

33,45 6 25 55 1647,24 42,70 44,58 114,43 138,69 6 51 2J

146,55 16 5 14 5256,2I 42,71 244,06 114,44 l_._ 17 30 51

33,45 6 25 53 1647,24 42,70 44,38 114,43 138,69 6 51 21

146,35 16 3 14 5256,21 42,71 244,08 114,44 138,68 17 _0 51

DIFFERENTIAL CORRECTIONS NID-CC_,/RSE EXECUTION ACCURACY

TOE-2,2575 TRA ,3916 TC3-3,9084 BAU ,74_K] S_T 470J,0 SGR 1669,1 _3 460,4

ROE .8654 RRA -.2248 RC3 .9479 FAU .06458 RRT -.9638 _ -.96LP'Z RW .9765

FOE-2,3552 FRA .7821 FC3-4,0464 8SP 15700 SC_ 4988,5 1_3 ,1229 RIG -,9804

BOE Z,4177 8RA ,4516 6C3 4,0217 FSP -1493 SGI 4971,7 S_2 409,5 THA 160,94

INJ 2 LONG

36.84

236,54

36,84

236.54

36.84

236,54

ORBIT 0ETERNINATION ACCURAE_

ST 3500,7 SR 1351,2 SS 1674.2

ERT -,9986 CRS ,9990 CST -.9954

LSA 4106,1MSA 151,0 SSA 11.0

EL1 3751,8 EL2 67.1ALF 158.92

PO CST TIM INJ 2 LAT
1047,2 48,45

4656,2 48,46
1047,2 48,45

4656,2 48,46
1047,2 48,45

4656,2 48.46

LAUNCH OATE AUG 19 1970 FLIGHT TIN[ 170.00 ARRIVAL GATE FEB 5 1971

HELIOCENTRIC CONIC

RL 151.40 LAL -.OO LOt. 325,61 VL

RP 107,80 LAP 3.16 LOP 187.75 VP

RE 118.OO5 GL -37.27 GP 36.21 7AL

PLAN[TOCENTRIC CONIC

C3 13.!22 VHL 3.622

LNO4 AZMTH LNCH TIME

36.13 6 48 57
143.87 16 14 42

36.13 6 48 57

143.87 J6 14 42
36.!3 6 48 57

143.87 16 14 42

DIFFERENTIAL CORRECTIONS

T02-2.!188 TRA °5406 TC3-4.2790 6AU .7664

ROE .7287 RRA -.2435 RE3 .8815 FAU .O6387
F02-2,0726 FRA ,9294 FC3-4,2142 BSP 16013

BOE Z.2406 (3RA ,flg_O BC3 4.3688 FSP -1498

DISTANCE 480.303

26,739 GAL ,69 AZL 94,711_CA 2Z2.24 5NA 127.63 ECC ,18500 INC 4.7067 Vl 29.429

37.735 GAP 5.72 AZP 86,51 TAL 176,06 TAP 38,30 RCA lO4.18 APO !51.48 VZ 35.153

77.92 ZAP 132.89 ETS 39.36 ZAE 124.52 ETE 152.43 ZAC 133.40 ETC 252.56 CLP-147.50

DLA -58.73 RAL 239,82 RAO 6567,5 VEL !1,598 PTH 2,03 VHP 5,232 DPA L_,BT RAP 231,52 ECC 1,2160

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN [NJ 2 LAT INJ 2 LONG

1623,42 42,07 40,33 116.56 135,63 7 16 J 1023,4 47.50 32,47

5257,53 42.08 245,34 116.58 135,62 IT 42 Z0 4657,5 47.51 235,47

1623,42 42.07 40.33 116,56 155,65 7 16 1 J023,4 47,50 32.47

5257,53 42,08 243,_4 116,58 135,6_ 17 42 L_ 4657,5 47,51 235,47

1623,42 42,07 40,53 116,56 135,63 7 16 1 1023,4 47,50 32.47

5257,53 42.06 243,34 116,58 135.62 17 42 20 4657,5 47,51 235,47

MID-COURSE [_EUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4853.3 SGR 1512._ SG3 457.9 ST 3_88.8 SR 1174.1 SS 1531.5

RRT -,9626 RK$" -,9769 RTF ,9765 CRT -,99_0 CRS ,9980 CST -.9943

SC_ _O83.3 R_3 .1136 R13 -,9794 LSA 3896,7 HSA 152.2 SSA J2.1

_1 _068.3 SG2 39'Z,3 THA 163,20 ELI 3586,0 EL2 50.7 ALF 160,91

LAUNO_ DATE AUG 19 1970 fLIGHT TIN[ 172.00 ARRIVAL DATE FEB 7 1971

HELIOCENTRIC CONIC 0ISTANCE 486,339

RL 151.40 LAL -,00 LOL 325,61 VL 21_,712 GAL 1,14 A2'I. 94,53 H_ _25,46 S_4A 127,65 ECC ,18708 INC 4,3341 VJ 29.429

RP 107.84 LAP 3,09 LOP 190,96 VP 37,?0fl G_P 6,07 A2'P 8_,96 TAL 175,05 TAP 40,49 RCA 103,77 APO 151.53 V2 35.141

RC 120.271 GL -34.56 GP 33.51 7AL 75.81 ZAP 133.84 ETS 39.58 ZAE 1_4.95 ETE 154.88 7AE 131.04 ETC 253.41 CLP-149.37

PLANET(_ENTRIC CONIC

C3 12.658 VHL 3.558 0LA -56.A7 RAL 244.0A RA0 6567.5 VI[L 11.578 PTH _.0_ VHP 5.272 DPA 17.96 RAP 231.59 ECC !.2083

LNCH A2'NTH LNCH TINE L-! T_NE INJ LAT ;NJ _ INJ RT ASC |NJ A2'NTH |NJ TINE PO CST TIM INJ _ LAT INJ 2 LONG

38,86 7 13 2 _F_1,40 41,16 _6,45 118,63 152,81 7 39 44 1001,4 46,30 28,37
141,14 16 _4 19 5264,07 41,17 242,97 118,64 132,80 |7 52 3 4664,1 46,31 234.88

38.86 I 13 2 1601.40 41.16 _.45 118.63 132.81 7 _ 44 lOOI ,4 46.30 28.37

141,14 16 24 19 5264,07 41.17 142,97 118,64 152,B0 17 52 3 4664.1 46.31 234.88
38,86 7 15 2 1601,40 41,16 345.45 118.63 132,81 7 39 A4 1001.4 46,30 28.37

141,14 16 24 19 3264.07 41,17 242,97 118,64 132,80 17 52 3 4664,1 46,31 234.88

DIFFERENTIAL CORRECTIONS MIO-COUR._E _ICECUTION ACCURACY CRBIT OETERNINATION ACCURACY

T02-|.9785 TRA .6946 TC3-4.3951 8AU ,T89! SGT 4995.6 SGR 1375,5 SG5 450.2 ST 3245.1 SR 1025,8 $5 !384.3

ROE .6114 RRA -.2569 RC5 .8058 FAU .06236 RRT -.9581RgF -.970_ R1T .9762 CRT -.9994 CRS .9959 CST -.9926

FDE-1,7960 FRA 1 ,O615 FC5-4,2648 BSP 16321 SGe 5179,5 1_5 ,1016 R13 -,9784 LSA 3670,8 HSA 155.8 SSA 13.2
BOE 2K]738 _RA ,7406 8C3 4,6632 FSP -1483 S_1 5165,5 S_2 380,8 THA 165,14 ELI 3403,2 EL2 34.3 ALF 162.47
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL. 5, 1970)

LAUN(H OATE AUG 19 1970 FLIGHT TIN[ 174.00 ARRIVAL OATE FEB 9 1971

HELIOCENTRIC CClklJ{ 01STANCE 492.349

RL 151.40 LAL -.DO LOL 325.61 VL Z6.683 GAL 1.40 ATL 94.00 HEA ZZ6.68 SMA

RIP 107.87 LAP 3.DO LCP 194.Z1VP 37.674 GAP 6,43 AZP 87.36 TAL 173.99 TAP

RC 122.531 GL -31.93 GP 31,11 ?AL 73.61 7AP-138.58 ETS 39.78 ZAE 125.19 ETE

PLANETOCENTRIC CONIC

¢3 12.384 VHL }.519 CLA -54,13 RAL 247.96 RAO 6567.5 VEL 11.566 PTH Z.02 VHP

LNO4 ATNTH LN(H TINE L-I TIN[ INJ LAT INJ LONG ZNJ RT AS(: ZNJ A214TH INJ

41.60 7 36 20 1580.69 40.04 32.75 120.68 130.22 9

138.40 16 32 16 5275.46 40.06 Z4Z.98 1213.70 130.Zl 18

41.60 7 _ZO 1580.69 40.04 3Z.75 120.68 130.22 B

138.40 16 32 16 5275.46 40.06 242.96 |20.70 130.21 18

41.60 7 36 Z0 1580.69 40.04 32.75 120.68 130.Z2 6

138.40 16 32 16 5275.46 40.06 242.96 120.70 130.21 18

OIFFERIENTIAL CC_RI[CTIONS NI0-COUR_E [X[CUT|ON ACCURACY

T0[-1.8566 TRA .8354 TC3-4.g0§5 8AU .8116 _'vT 5145,1 SGR 1161.5 SG3 440.1

6E)E .5451 I_A -.Z_O2 RC3 .7498 FAU .06158 6_T o.9539 ltF -.9622 RTF .9775

FDE-I.5637 FRA 1.1_14 FC3-4.JO51 85P 17127 _ 5297.5 1_3 .06_O RI3 -.9790

BOE 1.9349 8RA .8750 6(5 4.9625 FSP -1516 ,SC,I 5284.6 SG2 368.7 THA 166.77

LAUNCH DATE AUG J9 1970

127,46 ECC .18932 INC. 4.0807 VI 29.429

42.66 RCA 103.33 APO 151.59 V2 35.130

157.08 7AC 128.96 ETC 254.13 CLP-151.14

5.540 0PA 15.27 RAP 251.89 ECC 1.2038

TINE_ PO CST TIN INJ 2 LAT INJ 2 LONG

2 40 980.7 44,90 24.54

0 11 4675.5 44,91 234.76

2 40 980.7 44.90 24.54
0 11 4675.5 44.91 234.76

2 40 980.7 44._ 24.54
0 11 4675.5 44.91 234.76

ORBIT OETERNINATION ACCURACY

ST 3104.0 5R 913.8 SS 1256.4

CRT -.9998 CRS .9926 CST -.9910

LSA 3467.6 NSA 156.2 SSA 14.2

ELI 3235.7 EL2 18.3 ALF 163.60

P_LIOCENTRIC C_NIC
RL 131.40 LAL -.00

RP IO7.91 LAP 2.91

RC 1Z4.786 GL -29.38

PLAN[TOCENTRIC CONIC

C3 12.274 _ 5.503
LNC,_ A214TH LNCH TINE

44.37 7 59 7

135.63 16 38 41

44.37 7 59 7

135.63 16 38 41

44.37 7 59 7

135.63 16 38 41

FLIGHT TINE J76.0D ARRIVAL OATE FEB 11 1971

OISTANEE 498,541
LOL 325.61 VL 26.654 GAL 1.67 AZL 93.?O H_ 23J .89 SNA 127.27 ECC .19173 IN(; 3.6990 Vl 29.429

LOP 197.44 VP 37.642 GAP 6.78 AZP 87.72 TAL 172.91 TAP 44.80 RCA 102.87 APO 151.67 v2 35.118

GP 28.95 ZAL 71.36 2AP 141.12 ETS _J.ge ZAE 125.31 ETE 159.02 ZAC 127.14 ETC 254.75 CLPo152.83

01FFERENTIAL CC_I_ECTIOMS

TOE-1.7012 TRA 1.0180 TC3-5.0403 8AU .8)40

ROE .4743 RRA -.2735 RC3 .6512 FAO .05794

FOE-J.2981 FRA J .2778 FC3-4.0865 8SP |704J

B(3[ 1.7660 BRA 1.0541 6(3 5.0822 FSP -1430

OLA -52.01RAL 251.62 RAO 6567.5 VEL 11.561PTH 2.02 _P 5.430 OPA 12.79 RAP 231.41ECC 1.2OZO
L-I TINE INJ LAT INJ _ JNJ RT A_ INJ AZNTH INJ TINE PO CST TIN JNJ 2 LAT INJ 2.LONG

1560.70 38.75 29.2'2 JZ2.77 127.87 8 25 8 960.7 43.35 20.9A

5291.65 38.76 243.59 122.78 127.86 18 6 52 4691.7 43.36 235.12

1560.70 38.75 29.Z2 122.77 127.87 8 25 8 960.7 43.35 20'0.94

5291.65 )8.76 243,39 122.78 127.86 18 6 52 4691.7 43.36 235.12

1560.70 38.75 29.22 122.77 127.87 8 25 8 960.7 43.35 2013.94

5291.65 38.76 243.39 122.78 127.86 18 6 52 4691.7 43.36 235.12

ORBIT 0ETERt4INATION ACCURACY

ST 2899.9 SR 805.8 SS 1105.5

CRT -.9998 CRS .9848 CST -.9867

LSA 32OI.9 NSA 170.0 SSA 15.1

EL| 3009.8 EL2 17.0 ALF 164.47

MIO-COJR,_ EX[CUTION ACCURACY

SGT 5246.7 SGR 1156.6 SG3 425.3

RRT -.9450 _ -.9519 RTF .9758

SG6 5372.6 R23 .0772 R13 -.9770

5t.,15359.8 SG2 370.3 THA 168.18

LAUNCH 0ATE AUG 19 1970 FLIGHT TIN[ 178.00

H£LIO(ENTRIC CONIC

RL 151.40 LAL -.DO LOL 325.61 VL

RP 107.95 LAP Z.81 LOP 200.66 VP

RE 127.036 GL -Z6.92 GP 27.03 7AL

PLAN[TC_ENTRIC CONIC

C3 12.309 VHL 3.508 CLA -49.$1 RAL 255.04 RAO 6567.5 VIEL

LNCH AZMTH LN(H TINE L-I T|M[ INJ LAT

47.14 8 21 30 1541.04 37.33

132.86 16 43 36 5312.53 ,,3_.34

47.14 8 21 _I0 154J.04 37.33

132.86 16 43 36 5312.53 37.34

47.14 8 21 _10 1541.O4 37.33

132.86 16 43 36 5312.53 37._4

DIFFERENTIAL CORI_CTICINS

TOE-1.5583 TRA 1.1948 TC3-5.1462 8AU .8521

ROE .4233 RRA -.2808 RC3 .5713 FAU .05487

FOE-I.0729 FRA 1.3733 FC3-3.8594 8SP 17270
8OK 1.6147 BRA 1.2_74 BC3 5.1778 FSP -1379

DISTANCE 504.308

_6.624 GAL 1.96 AZL 93.42 I'KA 235.10 .91A

37.610 GAP 7.14 A?P 88.04 TAL 171.80 TAP

69.07 ZAP 143.48 ETS 40.21ZAE 125.52 ETE

ARRIVAL 04TE FEB 13 1971

LAUNCH OATE AUG 19 1970

127.08 £CC .19431 INC 3.42_9 Vl 29.429

46.91RCA 102.39 APO 151.77 VZ 35.105

160.74 7AC 125.54 £TC _55.3_ CLP-154.45

11.563 PTH 2.02 VHP

INJ LONG INJ RT AS_ INJ A?MTH INJ TIH[

25.83 124.91 125.75 8 47 11

244.21 124.92 125.74 18 12 8

25.83 124.91 125.75 8 47 11

244.21 124.92 125.74 18 12 8

25.8_ 124.91 125.75 8 47 11

244.21 124.92 125.74 18 12 8
MIO-_S£ EXECUTION ACCURACY

5_T 5353.3 SGR 1069.3 SG_ 409.7

RRT -.9355 FeRF -.9400 RTF .9749
SC.8 5459.0 R_3 .0668 R13 -.9759

SGJ 5446.4 _ 371.4 THA 169.37

FLI_'IT TIN[ 180.00

H_LIO(ENTRIC CCNIC OISTANC£ 510.249

RL 151.40 LAL -.00 LOL 325.61 VL L=_.594 GAL 2.27 AZL 93.17 _ 238.31SMA

RP IO7.99 LAP 2.70 LOP R0_.88 VP _7.577 GAP 7.50 AZP 98._ TAL 170.68 TAP

R_ 129.278 GL -24.56 GP 25.31 ZAL 66.76 ZAP 145.67 [TS 40.49 7All 125.26 ETE

PLAN[TOCENTRIC CCNIC

C3 12.479 VHL 3.533 OLA -47.65 RAL 2_8.25 R_0 6567.5 VEL

LNO,I A2'NTH LNOd TINE L-I TINE INJ LAT
49.92 8 43 36 1521.34 35.81

130.O8 16 47 6 5338.05 35.B_

49.92 8 43 36 1521.)4 35.81

I_0.08 16 47 6 5338.05 33.83

49.92 8 43 36 1521.34 35.81

1_0.08 16 47 6 5338.05 33.83

OIFFERENTIAL CORR1ECT|CI_
T01[-1.4191 TRA J.37f_ TC3-3.19_!_J ,8705

ROE '.3853 RRA -.2_7 Re3 .4997 FI_J .05183

FOE -.8746 FRA 1.4545 FC3-3.5955 8$P 17551

BOIl 1.4705 BRA 1.4064 6(3 5.2176 FSP -1330

5.540 OPA 10.51 RAP _53.13 ECC 1.20_6

PO CST TIM INJ _ LAT INJ 2 LONG

941.0 41.70 17.54

4712.5 41.71 235.9_

941.0 41.70 17.54

4712.5 41.71 235.92

941.0 41.70 17.54

4712.5 41.71 235.92

ORBIT OETERt41NATION ACCURACY

ST 2703.8 SR 723.5 SS 976.7

CRT -.9988 CR$ .9717 CST -.981_

LSA 2958.7 MSA 183.5 SSA 15.8

ELI 2798.7 EL2 34.4 ALF 165.O3

ARRIVAL CATE FEB 15 1971

126.88 ECC .19709 IN(. 3.1678 Vl 29.429

48.99 REA 101.88 APO 151.89 v2 35.093

162,26 ZAC 124.15 ETC 255.83 CLP-155.99

11,570 PTH 2.02 VHP 5.666 OP_ 8.40 RAP 234.00 EC( 1.2054

INJ _ INJ RT A6( INJ A214TH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

22.56 127.11 123.83 9 8 58 921.3 39.96 14.30
245.42 127.12 123.82 18 16 4 4738.1 39.97 237.16

12.96 127.11 123.83 9 8 58 921.3 39.96 14.30

245.42 127.J2 123.82 18 16 4 4738.1 39.97 237.16
22,56 127.11 123.83 9 8 58 921.3 39.96 14.30

243.42 1Z7.12 123.82 18 16 4 4738.J 39.97 237.16

NIO-_01Jl_J_ [XECUT_ON ACCURACY ORBIT OETERNINATION ACCURAC_
SGT 5454.5 SGR 9_.9 SG3 393.4 ST 2509.7 SR 658.5 SS 865.0

RAT -.9146 RRF -._65 RT_" .9743 CRT -.9958 CR$ .9497 CST -.9738

5_44.7 f_3 .0562 R13 -.9750 LSA 2727.7 NSA 199.7 SSA 16.4

SGI 5532.0 SG2 _74.1 THA 170.37 ELl 2594.0 EL2 58.6 ALF 165.35
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970

LAUNCH OATE AUG 19 1970 FLIGHT TINE 18Z.00 ARRIVAL DATE FEB 17 1971

PflELI(X:ENTRIC CON|C DISTANCE 516.16.4

RL 151.40 LAL -.00-LOL 323.61 VL 26.363 GAL Z.fl9 AlL 9"4.93 NCA 241.52 SMA

RP 108.03 LAP Z.58 LOP ZO?.lO VP 31.543 GAP 7.87 AlP 88.60 TAL .169.53 TAP

RC 131.513 GL -ZZ.30 GP 23.17 7AL 64.44 lAP 141.71 £TS 40.84 Z_E 123.16 ET[

PLANE TOCFNTR| C CONIC

C3 12.776 VHL 3.575 0LA -45.54 RAL L_1.16 RA0 6567.5 VEL 11.583 PTH 2.03 VHP
LNO.I AZMTH LNCH TINE L-| TIN[ |NJ LAT

52.71 9 5 39 1501.08 34.23

127.29 16 49 7 5368.44 34,24

52.71 9 5 39 1501.08 34.23

127.29 16 49 7 5368.44 34.24

52.71 9 5 39 IS01.08 34.13
127.29 16 49 7 5368.44 _4.24

01FF[RI[NT XAL CORRECTIONS

T0[-1.2813 TRA 1.5664 TC3-5.180l 8AU .8881
ROE .3571 RRA -.29"_Z RC3 .4352 FAU .04873

FOE -.698? FRA 1.5253 FC3-3.3029 8_P 178_

_E 1.3302 _A 1.5934 BC3 3.19_3 FSP -IL_0

126.68 ECC .Z0006 INC Z.9299 V1 Z9.429

51.05 RCA 101.34 APO 132.03 v2 35.080

163.59 7AC 122.92 ETC 256.32 CLP-IflT.47

5.808 OPA 6.44 RAP 235.03 ECC 1.2103

INJ LO_ INJ RT ASC |NJ ATNTH |NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

19.30 129.37 122.10 9 30 40 901 .I 38.18 11.18

247.03 129.38 128.09 18 18 35 4768.4 38.19 238.84

19.30 12_.31 122.10 9 30 40 901.1 38.18 11.18

247.03 129.38 122.09 18 18 35 4768.4 38,19 238.84

19.36 1_.37 122.10 9 30 40 901.1 38.18 11.18

247.03 129.38 122.09 18 18 35 4?68.4 38.19 238.84

NIO-C.(_RSE [XECUTZQM ACCURACY ORBIT OETERNINATION ACCURACY

SGT 3348oZ SGR 933.6 SG3 376.7 ST 2320.9 SR 606.6 $5 ?70.2

RRT -.91ZZ W -.9113 RTF .9737 CRT -.9890 CRS .9149 CST -.9640

SC8 5626,2 RZ3 .0463 R13 -.9743 LSA 2509.9 MSA 219.4 SSA 16.7

SGI 3613.3 SG_ 378.1 ?HA 111.23 ELI 2397.3 EL2 87.0 ALF J65.49

LAUNCH OAT[ AUG 19 1970 FLIGHT TINE 184.00 ARRIVAL 0ATE FEB 19 1971

I_LIOCENTRIC CONIC

RL 151.40 LAL -.00

RP lOB.O? LAP 2.45
RC 133.740 GL -20.14

PLAN[T_[NTRIC CONIC

C3 15._5 _ 3.634

LNCH AZt4TH LI_H TINE

35.50 9 27 42 1479.99 32.60

124.50 16 49 42 5403.70 32.61

55.50 9 27 42 1479.99 32.60
124.50 16 49 42 5dO3.70 32.61

55._3 9 27 42 1479.99 32.60

124.50 16 49 42 5403-,70 32.61
0IFg£RI[NTIAL CORRIECTION5

T02-1.1449 TRA 1.7642 TC3-5.1106 8AU .g047

.3365 RRA -.2979 RC3 .3777 FAU .04567

FOE -.5433 FRA 1.5876 FC3-2.9942 8_IP 18097

BOE 1.1933 8RA 1.789't 0(3 5.1243 FSP -1230

OZ ST._CE 5L_.031

I.CL 323.61 Vl. L_'6.532 GAl. 2.93 ATL _.71 HC_4 244.?3 ._4A I26.48 gCC
LOP 210.31 VP 37.509 GAP 8.24 AZP IIJ.84 TAL 168.36 TAP 53.09 RCA

GP 12.39 ZAL 62.13 lap 149.61 ETS d|,Z6 ZA[ 125.02 ETE 164.76 7AC

• 213326 IN(: 2.7062 Vl 29.429

100.78 APO 152.J9 V2 35.067

121.85 [TC 256.79 CLP-158.89

OLA -43.49 RAl. L_q_4.lO RN3 6367.3 VEL 11,601PTH 2.03 VHP 5.965 0PA 4.62 R`AP 236.19 ECC 1.2173

L-I TINE INJ I.AT INJ _ /NJ RT `45_ INJ A214TH INJ TIN[ F_ CST TIM INJ 2 LAT INJ 2 LONG

16.27 131.70 120.35 9 52 22 880.0 36.38 8.13

249.08 131.71 120.34 18 19 46 4803.7 36.39 240.93

f6.27 131.10 120.33 9 32 22 880.0 36.38 8.13

249._ 131.71 120.54 18 19 .46 4803.7 36.39 240.93

16.27 131.70 120.53 9 52 22 880.0 36.38 8.13

249.08 131.71 120.34 18 19 46 4803.7 36.59 240.93
MIO-COUR._.[_CUTION ACCURACY ORBIT OET[RNINATION ACCURACY

`%Y 5635.1 _ 881.0 `%3 360.1 ST 2143.3 SR 565.1 SS 693.0

RRT -.8984 _F -.8948 RW .9732 CRT -.9760 CRS .8631 CST -.9518

3703.3 1_3 .0376 215 -.9736 LSA 2309.6 MSA 242.9 SSA 16.9

`%1 5690.6 `%Z 383.2 THA 171.97 ELI 2213.4 EL2 119.2 ALF 165.55

LAUNCH OAT[ AUG 19 1970 FLIGHT TIN[ 186.00 ARRIVAL OATE FEB 21 1971

HELI(XENTRIC CONIC

RL 151.40 LAL -.00 LQ_ 325.61 VL

RP 108.11 LAP 2.31 LOP 213.53 VP

RC 135.957 GL -18.08 GP 21.15 7AL

PLANETOCENTRIC CONIC

C3 13.762 VHL 3.710

LNCH ATNTH LNCH TIN[

58.30 9 49 58

121.70 16 48 45

58._0 9 49 _q_

121.70 16 48 45

58.3(3 9 49 58

121.70 16 48 45

OIFFERI[NTIAL CORI_CTION5

TOE-I.00�I TRA 1.97137 TC3-4.9_93 8AU .9199

ROE :3220 RR_ -.3040 RC3 .3265 FAU .04259

FOE -.4058 FRA 1.6427 FC3-2.6792 8_P 18334

BO£ 1.0592 BRA 1.9940 8C5 5.0000 FSP -1179

0ISTANC[ 527.909

26.500 GAL 3.29 AZL 92.49 H_A 247.94 D4A 126.28 ECC .20668 INC 2.4943 Vl 29.429

37.474 GAP 8.62 AlP 89.06 TAL 167.17 TAP 55.11RCA 100.18 APO 152.38 v2 35.054

59.89 lAP 151.38 ETS 4J.78 ZAE 124.85 ET[ 165.79 7AC 120.92 ETC 257.25 CLP-160.26

0LA -41.50 RAL 266.78 RAO 656?.5 VEL 11.625 PTH 2.04 VHP 6.131 0PA 2.94 RAP 237.4? ECC 1.2265

L-I TIN[ INJ LAT INJ LON_ INJ RT AS( INJ AZNTH INJ TII,_ PO CST TIM INJ 2 LAT INJ 2 LONG

1A37.45 30.95 13.17 134.09 i19.15 10 14 16 857.5 3A.57 5.10

5444.22 30.96 251.54 1_1.09 119.14 18 19 _0 4844.2 34.58 243.47

1457.45 30.95 13.17 134.09 119.15 l0 14 16 857.5 34.57 5.10

5444.22 30.96 251.34 134.09 119.14 18 |9 30 4844.2 34.58 243.47

1457.45 30.95 13.17 134.09 119.13 10 14 16 857.5 34.57 5.10

5444.22 _0._6 251.54 1_1.09 119.14 18 19 30 4844.2 34.58 243.47
NIO-CO_S[ EXECUTION ACCURACY ORBIT DETERNIN_TION ACCURAC_

SGT 3713.7 SCR 836.1 `%3 345.6 ST 1981.8 SR 531.7 SS 633.2

RRT -.8833 _ -.8772 RIT .9725 CRT -.9538 CRS .7917 CST -.9380
SC_ 37?4.5 I;123 .0502 R13-.9728 LSA 2130.3 MSA 269.8 SSA 17.0

SGI 37_1.4 `%Z _N_.8 THA 172.60 ELI 2046.0 EL2 154.7 ALF 165.56

LAUNCH OATE AUG 19 1970 FLIGHT TIN[ 188.00 ARRIVAL 0ATE FEB _3 1971

HELIOC[NTRIC CONZC

RL 151.40 LAL -.00

RP 10#.15 L_P Z.I?

RC 138.166 Gl. -16.13
PI.AMETO([NTRIC CQqlC

C3 14.434 Vl, lq. 3.802

LNCH A2_ATH LNCH TINE

61.11 10 12

118.89 16 46 I0

61.11 10 12

I18.89 16 46 I0
61.11 10 12

118.89 16 46 10

0IFFER[NTIAL CORRECTIONS

TOE -.8888 TRA 2.1717 TC3-A.8677 8AU .9423

• 31_O RR_ -.3083 RC3 .2899 FAU .0`4018

FOE -.2993 FRA 1.6789 FC3-2.4127 8SP 18962

_OE .9430 8RA 2.1934 Be3 4.8763 FSP -1158

126.U8 ECC .21035 INC 2.2918 Vl 29.429

57.11RC_ 99.56 AlaO 152.60 V2 35.041

166.69 7AC 1_0.09 ETC 257.70 CLP-161.57

OISTM_[ 533.734

l.Q. 325.61 VL 26.408 GAl. 3.67 ATI. 9'_.29 _ 251.14 SMA

LOP216.73 VP 3?.439 GAP 9,0| AZP 89,26 TAL 165.97 TAP

GP 20.04 ZAL 3?.67 lap 153.04 ETS 41.41ZAl[ 124.68 [TE

OLA -39.37 RAL L_IS�._ RA0 6567.6 V_L 11,633 PTH Z.05 VHP 6.311DPA ].36 RAP 238.85 ECC 1.2379

L-I TIME INJ LAT INJ _ |NJ RT AS( INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
1432.g0 29.29 10.03 156.53 117.89 10 36 31 832,9 52,?7 2.OA

54_.$? 29.30 254.44 156.5`4 117.88 18 17 40 4890.4 32.78 246.44

1432.90 _9.19 10.03 156.53 111.89 10 36 31 852,9 32.77 2.04

5490.37 29.30 234.44 156.54 111,88 18 17 40 4890.4 32.78 246.44

1432.gO L_._ 10.03 156.53 117.89 10 36 31 832.9 32.77 2.0A

5490.37 29.30 254.44 156.54 117.88 18 17 40 4890.4 32.78 246.44

MIO-C.(3URSI[ EXECUTION ACCURACY ORBIT OETERNZI_MTION ACCURAC_

`%T 3789.8 SGR 798.4 `%3 327.2 ST 1851.8 _q 508.I SS 591.4

RRT -,8678 R_" -o83_0 RTT .9728 CRT -.9215 CR$ .7125 CST -.9285

SC_ 3844.6 1_3 .0_18 R13 -.9730 LSA 1987.5 MSA 294.4 5SA 16.8

,%! 3831.3 ,%_ 393.9 THA 173.14 ELI 1910.7 EL2 191.2 ALF 165.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LA_M OATE AUG 19 1970 FLIGHT TINE l_J.0O ARRIVAL 0ATE FEB 25 1971

HELIOCENTRIC CONIC DISTANCE 539.§Z9

RL 151.40 LAL -.00 LOt. 32_.6| VL 26.436 GAL 4.06 4ZL 92.10 HCA Z§4.34 SMA
RP lOB.J9 LAP Z.02 LOP 219.94 VP 37.404 GAP 9.41 AZP 89.43 TAL I64.75 TAP

RC 140.364 GL -14.29 GP 19.03 ZAL 55.5J ZAP |54.59 ETS 43.16 ZA[ |24.49 [TE
PLAN_TCCENTRIC CONIC

C3 15.298 VHL 3.910 CLA -37.72 RAL Z71.67 RAO 6567.6 VKL 11.69| PTH 2.06 VHP 6.504 DPA -.I0 RAP 240.33 [CC |.2516

LNO4 A_4TH LNCH TINE L-! TINE INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIM[ PO EST TIN INJ 2 LATINJ 2 LONG

63.96 10 35 35 1405.73 Z7.65 6.8J 139.03 I16.76 10 59 21 _5.7 31.00 358.89

II(P',04 16 4! 51 5542.58 27.66 257.80 139.04 116.75 18 14 I3 4942.6 3I.Ol 249.88

63.96 IO 35 55 1405.73 27.65 6.81 139.03 116.76 IO 59 2! 805.7 31.00 358.89

116.04 16 41 51 5542.58 27,66 257.80 I39,04 ||6.75 J8 I4 13 4942.6 31.01 249.88

63.96 10 35 55 1405.73 27.65 6.81 139.03 116.75 10 59 21 805.7 31.00 358.89

116.04 16 4! 51 5542.58 27._5 257.B0 |39.04 116.75 18 14 13 4942.6 3I .01 249.88

0IFFER[NTIAL CORRECTIONS NI0-COUR_[ EXECUTION ACCURACY CRSIT 0ETERMINATICN ACCURACY

TD[ -.74|7 TRA 2.4099 TC3-4.5347 BAU .9486 ,SCAT 5852.4 ,_R 765.4 SG3 312.! ST J728.3 SR 483.5 SS 562.5

ROE .3071 RRA -.3178 RC3 .2450 FAU .O_W_B! RRT -.8510 RRF -.8403 RTF .9716 CRT -.8692 CR5 .5995 CST -.9J63

F0[ -.1814 FRA 1.7342 FC3-_.0847 B,_° !8g07 _ 5902.2 223 .OJB2 R|3 -.9718 LSA 1851.9 NSA 327.9 5SA 16.6
BD[ .8028 8RA 2.4308BC3 4.64I| FSP -1085 SG| 5888.7 SGZ 399.5 TILt |73.62 ELI 1779.6 EL2 232.2 ALF 166.09

125.H8 [CC .21429 INC 2.0971 VI 29.429

59.10 RCA 98.9_ APO 152.85 v2 55.028

167.49 ZAC 119.38 ETC 258.15 CLP-I62.84

LAUNCH DATE AUG 19 1970 FLIGHT TINE !_'Z.O0 ARRIVAL 0ATE FEB 27 1971

HELIOCENTRIC CONIC 0ISTANCE 545.286

RL !51.40 LAL -.0D LOL 325.61 VL 26.404 GAL 4.48 AZl, 9!.9| HOL 257.54 S/4A
RP 108.23 LAP I,B6 LCP 223,14 VP 37,369 GAP 9.8! AZP 69,59 TAL 163.53 TAP

RC 142.552 GL -12.55 GP 18.|2 ZAL 53.41 ZAP 156.05 ETS 44.04 ZA[ 124.30 ETE

PLANETC([NTRIC CONIC

C3 16.275 VHI. 4.034 OLA -35.9_ RAL 273.91RAO 5557.7 VEL 11.733 PTH 2.07 VHP 6.709 OPA -1.47 RAP 241.90 ECC 1.2678
LNCH AZNTH LNCH TIN[ L-I TIME IN! I.AT IN! _ IN! RT ASC IN! AZl, ITH IN! TIME PO CST TIN IN! 2 LAT IN! 2 LONG

66.86 J! 0 9 1374.84 25.02 3.42 I4!.58 115.73 !1 23 4 774.8 29.26 355.57

113.1A 16 35 _O 5601.8! 26.03 251.'t0 141.59 115.72 18 8 52 5001.8 29.27 253.85

66.86 11 0 9 1374,84 26.02 3.42 1_1.56 I|5.73 II 23 4 774.8 29.26 355.57

113.14 16 35 30 5601,81 2'6.03 261 .TD 141.59 115.72 18 8 52 5001.8 29.27 253.85

66.86 II 0 9 1374.84 25.02 3.42 141.58 115.73 11 25 4 774.8 29.26 355.57

113o14 16 35 30 5601.81 26.03 2'6| .70 141.59 115.72 18 8 52 5001 .8 29.27 253.85

OIFFERENTIAL CORRECTIONS NI0-_URSI[ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURAC¢

TOE -.6032 TRA 2.650I TC3-4.3992 BAU .9583 SCaT 5911.9 SCaR 737.3 SG3 297.5 ST I640.4 SR 464.8 SS 547.5

ROE .3040 RRA -.3266 RC3 .2103 FAU .03_86 RRT -.8343 RRF -.8217 RTF .9709 CRT -.8004 CRS .4854 CST -.9121

FOE -.0848 FRA 1.7780 FC3-I.8OIO BSP 19(]42 566 5957.7 /_3 .0143 R13 °.9710 LSA 1754.6 MSA 357.4 SSA 16.4

_[ .6755 BRA 2.6702 8C3 4.4042 FSP -1032 5(.,1 5943.9 ,T,G2 404.3 TH4 174.03 ELI 1683.2 EL2 271.5 ALF 166.88

125.67 ECC .21852 !NC 1.9087 VI 29.429

61.07 RCA 98.21APO 153.14 v2 35.01A

168.19 ZAC 118.74 ETC 258.61 CLP-164.08

LAUNCH 0ATE AUG 19 1970 FLIGHT TIN[ I94.00 ARRIVAL CAT[ HAR 1 1971

HI[LIO(ENTRIC CONIC 01STAN(E 551.005

RL 151.40 LAL -.00 LOt 325.61 VL 26.371 GAL 4.93 AZL 91.72 HCA 260.74 SNA 125.47 ECC .22307

RP 108.21 LAP 1.T0 LOP 226.34 VP 37.334 GAP |0.23 AZP 89.72 TAL 162.29 TAP 6_.03 RCA 97.48

RC 144.730 GL -10.92 GP 17.30 ZAL 51.39 ZAP 157.43 [TS 45.08 ZAE 124.12 ET[ 168.81 ZAC 118,19

PLAN[TOCENTRIC CONIC

C3 17.428 VHL 4.175 CLA -34.26 RAL 276.02 RA0 6567.7 VEL 11.782 PTH 2.08 VHP 6.927 OPA -2.74 RAP 243.55 [CC 1.2868

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIN[ PC) CST TIM INJ 2 LATINJ 2 LONG

69.86 lI 25 46 1338.79 24.43 359.74 144.17 114.80 II 48 4 738.8 27.56 351.96

110.14 16 26 44 5669.33 24.44 266.20 144.18 114.79 18 I )4 5069.3 27.57 258.42

69.86 11 25 46 1338.79 24.43 359.74 144.17 114.80 11 48 4 738.8 27.56 351.96

IIO.I4 16 26 44 5659.33 24.44 266._0 144.|8 114.79 18 I 14 5069.5 27.57 258.42

69.86 1I 25 46 1338.79 24.43 359.74 144.17 ||4.80 1I 4B A 738.8 27.56 351,96

110.14 16 26 44 5669.3_ 24.44 266._ 144.|8 ||4.79 |B I 14 5069.3 27.57 258.42

01FFER1ENT/AL CORR1ECTICNS NID-(.OUR,_E EXECUTION ACCURACY ORBIT OETERNINATION ACCURAC_

TOE -.4668 TRA 2.8990 TC3-4.1491 BAU .9677 S_T _965.4 _ 712.5 SG3 283.4 ST 1583.3 SR 449.4 SS 542.0

ROE .2k039 RRA -.3358 RC3 .1813 FAU .0311| RRT -.6175 RRF -.8034 RT$" .9704 CRT o.7156 CRS .3749 CST -.9153

FOK -.0019 FRA 1.8161 FC3-1.5454 BSP 19"227 ,S_ 6007.8 i_3 .0|07 R13 -.9705 LSA 1590.1MSA 382.0 5SA 16.1

_OE .5570 _RA 2.9184 BC3 4.1 f13! FSP -9_5 S6J 5993.9 _2 408.3 THA 174.40 ELI 1616.9 EL2 307.4 ALF 168.08

INC 1.7248 Vl 29.429

APO 153.46 V2 35.001

ETC 259.07 CLP-165.27

LAUNCH OATE AUG 19 1970 FLIGHT TIN[ 196.00 ARRIVAL 0ATE MAR 3 1971

H_LIOCENTRIC CONIC OISTM¢CE 556.679

RL J3|.40 LAL -.00 LOL 325.61 VL 2"6.339 GAL 5.39 A2'L 91.54 _ 253.93 SMA 125.27 ECC .22797 INC 1.5445 Vl 29.429

RP 108.31 LAP 1.54 LOP 229.54 VP 37.29_ GAP 10.67 AZP 89.84 TAL 161.04 TAP 64.97 RCA 96.71 APO 153.82 V2 34.988

RC 146.8_ GL -9.39 GP |6.56 ZAL 49.A4 ZAP |_.72 ETS 46.29 Z_E |23.93 ETE 169.35 ?AC 117.69 ETC 259.54 CLP-166.44
PLAN[TOCENTRIC CONIC

C3 18.764 V_. 4.332 OL_ -32.64 RAL 278.0l PAD 6_67.8 VEL 11.838 PTH 2.10 YHP 7.159 0PA °3.93 RAP 245.26 ECC 1.3088
LNCH A2'NTH LNCH TIN[ L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LATINJ 2 LONG

73.04 11 53 31 129fl.17 2"Z.88 355,59 146,80 113.95 12 15 6 695.Z 25.91 347.88

106.96 16 14 53 5747,43 22.89 271.48 146,8| 113,94 17 50 40 5147.4 25;92 263.76

73.04 11 53 31 1295,17 22.88 355.59 146.80 113.93 |2 lfl 6 695.2 29.91 347.88

106.96 16 14 53 3747,43 _2.89 271.4_ 146.8| 113.94 17 50 40 5147,4 29.92 263.76

110.00 15 16 24 639.83 16.26 303.86 J43.19 120.49 |5 27 4 39.B 20.18 296.94

110.00 17 flJ I0 54_0.75 29.83 2fll.3J 149.74 107.49 19 L_ 1 4850.8 31.93 242.93

0IFFERI_NTIAL CORRECTION_ NIO-O_URS[ EXECUTION ACCURAC¢ ORBIT 0ETERNINATION ACCURAC¢

T01[ -.3,40_ TRA 3.1483 TC3-3.g093 8AU .9_13 _GT_OJ|.| SGR 690.7 SG3 259.5 ST |553.9 SR 437.8 SS 540.4

ROE .3074 RRA -.3443 RC3 .1397 FAU .02687 RRT -,8013 _ -.7856 RTF" .9705 CRT -.6239 CRS .2803 CST -.9245

FOE .0631FRA 1.8440 FC3-1.3321BSP 19671 _ _0_0.6 R_3 .0071 213 -.9706 LSA _35.0 HSA 399.0 SSA 13.7

.4590 i_q'A 3.1671 BC3 3,9|28 FSP "938 S6J 6036.6 SG2 41| .3 THA 174.72 ELI 1578.9 EL2 336.8 ALF 169.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970,

LAUNEH DATE AUG 19 1970

HELIOE£NTRiC CONIC

RL 151.40 LAL -.(3(3

RP 108.35 LAP 1.36

RC 149.057 GL -7.96

PLANKT(XENTRIC CONIC

C3 Z0.303 VHL 4.506

LNC_ AZNTH LNCH TIME

76.54 12 24 51

IO3.46 15 58 33

76.54 12 24 51

IO3.46 15 58 33

110.00 14 ]2 22

110.00 18 30 13

FLIGHT TINK 198.00 ARRIVAL 04TE MAR 5 1971

OISTANCE 562.509

LOL ]25.61 VL 26.306 GAL 5.89 ATL 91.]7 HC.A 267.12 SN4 IZ5.06 ECC .23]24 INC I .]664 Vl 29.429

LOP 232.73 VP 37.263 GAP 11.12 42P 89.93 TAL 159.79 TAP 66.92 RCA 95.89 APO 114.2] V2 34.975
GP 15.88 ZAL 47.57 ZAP 159.93 ETS 47.68 ZAE 123.74 ETE 169.84 Z&C 117.25 ETC 260.01 CLP-167.57

0LA -31.11RAL 279.90 RAO 6567.8 VI[L 11.903 PTH Z.11 VHP 7.404 DPA -5.04 RAP 247.04 ECC 1.3141

L-I TJNE INJ LAT INJ LQqG |NJ RT AS( INJ AZl4TH INJ TJN_ PO ¢$T TIN JNJ 2 LAT INJ 2 LONG

1Z39.30 21.36 350.M 149.47 113.17 12 45 31 639.3 Z4.]I ]42.99

5840.67 Z1.38 277.85 149.48 113.16 17 35 54 5240.7 24.]] 270.19

IZ39.50 21._S 350.64 149.47 113.17 IZ 45 31 639.3 24.31 342.99

5840.67 21._1 277.85 149.48 113,16 17 35 54 5240.7 24.33 270.19

759.67 12.00 310.54 144.35 122.25 15 5 2 159.7 16.18 303.92

5368.30 31.39 245.58 153.L_ 104.29 19 59 41 4768.5 33.03 236.75

OIFFERENTIAL CORRECTIONS NIO-C_UR_ E31ECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.1918 TRA 3.4325 TC3-3.6150 6AU ,9e19 SGT 6054.9 SGR 6?/3.8 SG3 257.3 ST 1551.8 ,SR 424.7 SS 548.9

ROE .3098 RRA -.3563 RC3 .1350 FAU .02596 RRT -.7855 /_ -.7686 RTF .9698 CRT -.]147 CRS .1799 CST -.9]fl5

FOE .13fl6 FRA 1.8852 FC3-1.1077 8_ ° 19570 SQg 6091.9 RE3 .0054 R13 -.9698 L$A 1649.1MSA 412.1 554 15.5

.3643 8RA 3.4510 BC3 3.6175 FSP -896 _1 EO77.S S6E 413.6 THA 175.00 ELI 1168.0 EL2 560.4 ALF 171.53

LAUNCH DATE AUG 19 1970 FLIGMT TINE 200.00 ARRIVAL DATE MAR 7 1971

HELI(XENTRIC CCNIC 01STM_CE 567.886

RL 151.40 LAL -.00 LQ. 325.61 VL 28.274 GAL 6.41 AZL 91.19 HC.A 270.31 ,_*4A 124.86 ECC .23892 INC 1.1894 Vl 29.429
RP 108.39 LAP 1.19 LOP 235,92 VP 37,2"_8 GAP 11,59 AZP gO.01 7AL 158.54 TAP 68.65 RCA 95.03 APO 154.69 V2 34.962

RC 131.205 GL -6.63 GP 13.26 ZeAL 45.79 ZAP 161._ ETS 49.28 Z_E 123.56 ETE 170.28 ZAE 116.86 ETC 260.49 CLP-J6B.68

PLAN[TOCENTRIC CONIC
C3 L_.069 VHL 4.698 DLA -29.66 RAL 281.67 RA0 6567.9 VEL 11.977 PTH 2.13 VHP 7.666 OPA -6.07 RAP 248.88 ECC 1.3632

LNCH 4214TH LNO_ TINE L-I TINE INJ LAT INJ LO_ INJ RT AS(: INJ AZNTH ]NJ T|I_ PO CST TIN INJ 2 LAT JNJ 2 LONG

80.80 13 3 28 1159.12 19.gO 343.99 152.17 112.45 13 22 47 559.1 22.77 ]36.]9

99.20 15 34 5 672.91 19.92 308.27 152.18 112.44 15 45 18 72.9 22.78 300.67

100.00 15 8 35 754.49 17.29 313.12 150.97 114.77 15 21 9 154.5 2_.49 305.78

I00.00 16 11 40 5840.81 22.57 278.37 153,28 110.14 17 49 1 5240.8 25.10 270.49
110.00 14 36 36 833.36 8.48 315.71 145.96 123.24 14 50 51 235.4 12.79 309.27

I10.00 19 0 B 5312.71 32.23 241.48 156.42 102.00 210 28 41 4712.7 33.57 2]2.49

OIFFEI_NTIAL CORRECTIONS M|D-C(_RSI[ EXECUTXCN ACCURACY CRSIT OETERHINATION ACCURAC_

TOIl -.0123 TRA 3.7190 TC3-3.3412 gAU .9664 _T _091.2 S(_R 6_2.3 .._3 24_.2 ST 1570.0 SR 414.2 55 557.2

ROE .3150 RRA -.3676 RC3 .1165 FAU .02359 RRT -.7701R_" -.7515 RTF .9696 CRT -.4108 CRS .0999 CST -.9477
FOE .1926 FRA 1.9174 FC3 -._251 8_k° 19730 _ 6126.0 1_3 .003§ 213 -.9697 LSA 1665.2 MSA 416.7 $SA 15.1

8OE .3193 BRA 3.7371 8C3 3.3432 F_k° -857 .%1 6111.9 SG2 414.8 THA 175.26 ELl 1579.7 EL2 375.3 ALF 17].44

LAUNCH 0ATE AUG 19 1970 FLIGHT TJN[ 202.00 ARRIVAL C4TE MAR 9 1971

HELIOCENTRIC CONIC 01STANCE 57].405

RL 111.40 LAL -.00 LOL ]25.61 VL 26.241 GAL 6.97 A?L 91.01HCA 273.50 SMA 124.66 ECC .24505 INC 1.O125 Vl 29.429

RP 108.43 L4P 1.01 LOP 239.11 VP ]7.19] GAP 12.09 AZP 90.06 TAL 157.29 TAP 70.79 RCA 94.11APO 155.21 VZ ]4.949

RE 153.343 GL -5.]8 GP 14.70 ZAL 44.09 ZAP 162.15 ETS 5,.12 ZAE 123.]7 ETE 170.66 7AC 116.51ETC 260.99 CLP-169.78

PLAN[TOCENTRIC CONIC

C3 24.091 VHL 4._80LA -28.28 RAL 283.34 RA0 6568.0 VEL 12.061 PTH 2.16 VHP 7.944 0PA -7.03 RAP 250.76 ECC 1.]965

LNCH AZMTH LN(:H TIM[ L-I TIME INJ LAT INJ _ INJ RT ASC INJ A_ITH INJ TINE PO CST TIM INJ 2 LA]_]NJ 2 LONG

90.OO 14 12 49 978.34 17.46 329.63 154.45 112.65 14 29 7 378.] 20.38 322.19

90.O_ 14 38 5 89_.40 19.53 324.53 155.33 110.92 14 53 2 296.4 22.21 316.88

I00.00 14 24 31 940.44 11._8 324.07 1fl1.6§ 117.71 14 40 11 340.4 15.]0 317.14

1OO.OO 17 9 4 5697.56 25.60 268.81 157.51 103.99 18 44 2 5097.6 27.54 260.5]

110.00 14 23 0 938.94 5.33 320.14 147.8] 123.81 14 40 39 338.9 9,74 31].82

110.OO 19 25 5 5271.84 32.79 238.41 159.44 100.26 273 52 57 4671.8 53.8] 229.34

01FFERI[NTIAL CORRI[CTIONS NIO-C_URSI[ ElOCUTiON ACCURACY ORBIT 0ETERMIN_TION ACCURACY

TO[ .0881 TRA 4.0191 TC3-3.0693 _AU .9620 S_T 6121.4 S_R 635.1 S¢,3 233.7 ST 1604.1SR 404.5 55 566.5

ROE .3213 RRA -.3793 RC3 .1004 FAU .02131 RRT -.7555 _ -.7372 RTIF .9696 CRT -.]125 CRS .0318 CST -.9589

FOE .2428 FRA 1.9483 FC3 -.7657 B_ ° 19696 ,5_ 6154.3 1_3 .OOEO R13 -.9696 L$A 1698.5 NSA 415.] SSA 14.8

l_E .3333 BRA 4.03"/'0 8C3 3.0709 FSP -819 SGI 6140.3 SG2 414.8 THA 175.50 ELI 1609.4 EL2 383.0 ALF 175.22

LAUNCH OATE AUG 19 1970 FLIGHT TIN[ 2[}4.00 ARRIVAL OATE MAR 11 1971

H_L|(X[NTRIC COLIC

RL 111.40 LAL -.00 LCX. 325.61 VL

RP 108.47 LAP .83 LOP 242.2§ VP
RC 155.4/'0 GL -4.Z'Z GP 14.19 ZAL

PLAN[T(_NTR|C CCN|C

C3 28.402 V_ 3.1_

LNO_ A2'NT_ LNCH TINK
go.OO 13 15 27

gO .130 15 48 1

I00.00 14 2 41
I00.00 17 43 28

110.00 14 16 0

110.00 19 46 39

OIFFERENTIAL CORRECTIONS

T0[ .2307 TRA 4.3_41 TC3-2.8031BAU .969_

ROE .3220 RRA -.3915 RC3 .0864 FAU .01916

F0E .2874 FRA 1.9790 FC3 -.6283 BSP 20069

BOE .4018 8RA 4.3517 BE3 2.8044 FSP -TB_

OISTM_E _78.858

28.21_t GAL 7.56 42'1,. g0.83 HC4 276.69 SNA

37.158 GAP 12.61 A2'P gO.lO TAL 156.04 TAP

42.48 ZAP 163.16 ETS 53.L_'Z 7AE 123.18 ETE

124.46 ECC .25169 INC .834fl Vl 29.429

72.72 REA 93.14 _PO 155.79 V2 34.937

171.01ZAC 116.19 ETC 261.49 CLP-170.85

OLA -28.91_ RAL _84._P'Z RAO 6_dt.l _L 12.156 PTH 2.18 VHP 8.2410PA -7.9_ RAP 252.69 ECC 1.4345
L-I TINE INJ I.AT |NJ L_NG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1209.29 10.91 343.44 154.P3 116.29 13 35 37 609.3 14.36 336.46

710.62 23.57 312.41 1_J.97 106.16 15 59 52 110.6 25.56 304.31

1036.70 7.92 330.65 153.R4 118.92 14 20 18 456.7 11.72 323.92

5626.48 28.84 263.8_ 1_0.93 103.68 _ 19 17 lfl 5026.5 28.45 255.46

1014.93 2.44 314.1_ 149.87 124.11 14 32 5S 414.9 6.90 317.87

5241.02 33.14 136.0_ 1_.38 98.92 21 14 0 4641.0 34.01 226.95
N_0-(.OUIK_E E_[CUTJON ACCURACY CR81T 0ETKRNINATION ACCURAC_

&;T 6146.0 Y,R 618.4 SG3 222.8 ST 1649.4 SR 395.2 SS ]76.2
RRT -.7414 RRF -.7228 RTF' .9697 CRT -.2223 CRS -.0261 CST -.9685

SG6 6177.0 1_3 .0008 213 -.9698 LSA 1743.7 MSA 410.0 5SA 14.4

SGI 6163.2 ,%E 413.8 THA 175.71 EL1 1651.9 EL2 384.7 ALF 176.78
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH OAT( AUG 19 1970 FLIGHT TIN( 206.00 ARRIVAL DATE MAR J| 1971

HELIOCENTRIC CONIC

RL 151 .40 LAL -.00 LOL 32_.61 VL

RP 108.51 LAP .64 LDP 245.4B VP

RC 157.587 GL -3.15 GP 13.73 7AL

PLAN(TOCENTR|C CONIC

C3 29.045 VHL 5.389

LNO4 ATNTH LNCH TIN(

90.0(3 12 52 9

90.00 16 23 10

1(30.00 13 47 36

100.00 18 I0 24

110.00 14 8 47

110.00 20 5 43

O|FF(I_NT|AL CCRtq[CTZONS

T0E .375Z TRA 4.6651 TC3-2.5443 8AU ,9_M

.3374 RRA -.4038 RC] ,0741FAU .OITIZ

F0E .3269 FRA 2,0091 FC3 -.5103 85P Z0_94

.5046 8RA 4.66_,6 _(.3 2,5454 FSP -752

DISTANCE 584.239

26.176 GAL 8.19 AZL g0.65 P/CA 279.87 SNA

37.124. GAP 13.15 AZP 90.11TAL 154.80 TAP

40.95 ZAP 164.11 (TS 55.61ZAE 122.99 (TE

124.26 ECC .25888 INC .6542 Vl 29.429
74.67 RCA 92.09 APO 156.43 V2 34.925

171.32 ZAC 115.89 ETC 262.00 CLPo171.92

DLA °25.75 RAL 286,40 RAO 6508.2 V(L 12.265 PTH 2.21 VHP B.§S8 DPA -8.74 RAP 254.66 ECC 1.4780

L-! TIN( ;NJ LAT |NJ t,O4G _NJ RT ASC ZNJ A21,1TH ]NJ T|N( PO ¢5T TZN IN| 2 LAT IN| 2 LONG

1331.12 7.16 350.42 156.4B 111.47 13 14 L'_ 731.1 10.78 343.62

636,31 24,89 507.J7 163.42 103,96 16 33 46 36.3 26.57 299.10

1152.09 4.74 535._ |55.16 119.55 14 6 48 552.1 8.64 529.34
5578.61 27.56 260.52 164.11 102,05 19 43 23 4978.6 28.95 251,99

1085.62 -,26 )27,81 152.05 124,18 14 26 52 485.6 4.22 321.60

5217.84 33.37 234.31 |65,29 97.89 21 32 41 4617.8 34.10 225.14

NID-C(],WSEE]_CUTIOM ACCURACY ORBIT DETERNINATION ACCURACY

SGT 61M.7 _ G01.9 SG3 212.5 ST 1701.5 SR 386.2 SS 515.6

I_T -._79 m -.70ge RTF ,9701 CRT -.1421CRS -.0748 CST -.9761

6|94,0 II23 -.0001 R|3 -.9701 LSA 1796.0 NSA 401.5 SSA 14.0

_l 6|80.3 S_ 41|.7 THA 175.92 ELI 1702.4 EL2 382.0 ALF 178.05

LAUNO_ DATE AUG 19 1970 FLI_T TINE _.00 ARR|VAL DATE MAR 15 1971

HELIOCENTRIC CONIC

RL 152.40 LAL °.00
RP 108.54 LAP ,46

RC 159.692 6L -|.IS

PLAN[TO(ENTR|C r.ON|C

C3 32.O68 W_. 5.663

L.NO4 A;_,ITH L.NO,I TI_E

90.00 12 36 16
90.00 16 50 11

100.00 18 33 I
110.00 14 2 52

110,00 _ 2'Z 46

OIST_K_ 589.536

LCL 315.61 VL 26.144 GAL 8._N_ AZL g0.47 PICA 2B3.05 SMA 124,07 ECC .26668

I.CP 248.66 VP 37.0g0 GAP |3.73 AZP gO.JJ YAL 153.57 TAP 76.62 RCA 90.98

_P 13.30 ZAL 39.51ZAP 164.99 (TS _.33 7_E 122.80 ET( 17J.61 FAD 115.62

DLA -24.60 RAL 287.80 R&0 65¢_.3 V(L 1_.387 PTH 2.24 VHP 8.897 OPA °9.50
LoJ TINE |NJ I.AT JNJ _ IN| RT AS(: ;NJ AZNTH |NJ TIN[ PO CST TIN

14L_.46 4.04 _.96 IM.4_ 1|B,05 15 0 5 829,5

5875.71 25.65 JMI.91 I_6.63 J02.44 J8 28 7 5275,7

1236,Z0 _.91 _M0.58 157.Z7 119.84 13 56 44 636.Z

5544._1_ _.03 ZM.07 167.18 |00.84 _ 5 25 4944,2

1151.34 o2.Sl 33|.29 |54.33 124.08 14 _ 4 551.3

5200.82 33.52 233.00 IM.19 97.14 21 49 27 4600.8

|NC .4706 VJ 29.429

APO 157.15 V2 34.913

ETC 262.52 CLP-17_.97

0|FFEI;_NTIAL CCRgECT|ON_

TO_ .5223 TRA 5.01_2 TC3-7.2956 _4U .9_116

M)( .3465 _IRA -.4163 RC3 ._32 FAU .01518

roe .3624 rRA Z.O_e re3 -.409e 8SP Z_

lS0( .62_ _RA 5.0_05 BC3 2,29_5 F_ -723

N|0-C,_UFffi( EXECUTION ACCURACY

SGT 6177.3 _ 585.4 SG3 202.7

M_T -.7149 MEF -.6964 R1T .9706

S_ 6205.0 RZ3 -.00[_ R13 o.9706

SGI 6191.6 S02 408.4 THA 176,11

RAP 256.66 (CC 2.5278
IN| _ LAT IN| 2 LONG

7.76 349.26

27.10 273.55

5.86 334.03

29.24 249.47

1.68 325.08

34.14 _23.81

CRlgIT 0ETERMINATION ACCURACY

ST 1756.7 SR 377.2 SS 594.6

CRT -.0717 CRS -.1162 CST -.9820

LSA 1851.7 NSk 391.1 SSA 13.6

ELl 1757.0 EL2 376.1ALF 179.08

_aUNCN OAT( AUG 19 1970 FLIGHT TIN( 210.00 _RRIV_L O_TE MAR 17 1971

I'_LI(XENTRIC CONIC

RL 152.40 LAL -.0(3 LOL 325.61 VL

RIP 108.58 LAP ,27 LOP 251.83 VP

RC 161.784 0L -1.22 GP 12.91 7AL

PLAN[TOCENTRIC CONIC

C3 55,551 VHL 5.961 0LA -23.51RAL 289.11RAO 6566.4 VEL

LN(J_ A2'NTH LNCH 1II4( L-J T|N( |NJ LAT

90.00 12 24 13 1515.53 1.27
90.00 17 12 41 5841.36 26.13

!00.00 13 26 58 1312,_ -,?0

100.00 18 52 57 5519.16 28,_4
110.00 13 5T 55 12|5,92 -5.23

110.00 20 38 9 51_.97 33.6_

0IFFEIq[NTIAL CCI_q_CT|ON5
TO( .6731 TRA 5.3817 TC5-2.O563 BAU .9771

M3( .3563 _1_ -.4288 RC3 .0534 FAU .01331

FOE .3947 FRA 2.0"1"_0 FC3 -,3244 85P Z06_0

80( .7616 _RA 5,3g_H _3 2.0570 FSP "-'694

0ISTANC( 594.738

26.112 GAL 9.58 AZL gO.28 NCA 286.25 SNA 123.87 ECC .Z7517 INC .2821 Vl 29.429

37.057 GAP 14.35 ATP 90.08 TAL 152.56 TAP 78.58 RCA 89.79 _PO 157.96 V2 34.901.

18.15 TAP 165.79 (TS 61.41 7A( 122.60 ETE 171.87 7AC 115.37 (TC 263.04 CLP-174.0_

12.526 PTH 2.27 VHP 9.262 0PA -10.19 RAP 256.69 ECC 1.5847

IN| LONG IN| RT AS_ IN| A_ITH IN| TIN( PO CST TIN IN| _ LAT IN| 2 LONG

.77 160.60 118.29 12 49 29 915.5 5.04 354.12
279.51 169.72 101.53 IB _ 2 5241.4 27.43 271.08

344.79 159.51 119.89 13 48 51 713.0 3._8 338.27

256.27 170.19 99,94 20 24 36 4919.2 29.42 247.63

334.62 156,69 123.83 14 18 11 615.9 -.75 328.40
2_2.09 171.08 96.60 22 4 38 4589.0 34.16 222.89

N|O-C(_IR_ (]_CUTI(_I ACCURACY OR81T 0(TERMINATION ACCURACY

SGT 6184.9 SG/q' _.7 SG3 193.4 ST 1813.4 S_ 368.0 SS 603.5

RRT -.7_)24 RIIF -.(dl4Z RTIr .9712 C._T -.0102 CRS -.1514 CST -.9866
SG_ 6210.9 R_ -.OOIZ R13 -,9712 LS_ 1908.8 NSA 379.5 SSA 23.3

SG| 6197.8 SGE 403.9 THA 176.29 ELl 1813.4 £L2 368.0 ALF 179.88

LAUNCH DATE AUG 19 1970 FLIGHT TIN[ 21Z,00 ARRIVAL DATE NAR 19 1971

HELIOCENTRIC CCNIC

I_. 151,40 LAL -.O0
RP IO8.61 LAP .08

163,e65 GL -,36

PLAN[TO(ENTR|C COI|C

C3 3_.505 _ 6,1M5

LNO4 AZMTH iNCH TIN[

gO.O0 lZ 14 36

gO.O0 17 3Z 5

100.00 13 19_

I00,00 19 9 _5

110.00 I_ 5_ 45

110.00 ZO 52 7

0I ST/_MC£ $99.8_O

LCL 325.61 VL 26.080 GAL 10.35 A2'I. 90.09 PICA 289.40 SNA 125,68 (CC .28442 INC .0865 Vl 29.429

LOP 255.01 VP 37.024 GAP 15.01 ATP gO.03 TAL 151.17 TAP 80,57 RCA 88.50 APO 158.86 V2 34.890

GP 1E.55 7t4. _6.BB ZAP 1(d_,53 (TS 64.90 ZAI[ 122,39 ETE 172.10 ZAC 115.J3 ETC 263.57 CLP-175.07

OLA -Z_.492N. 290.34 RAO 6_.5 _k 12,284 PTH 2.30 VNP 9.655 OPA -10.82 RAP 260.75

L-| TIME |NJ LAT IN| _ IN| RT AS_ IN| AZNTH IN| T|NE PO C$T TIN IN| 2 LAT
1593.'/_ -I.Z6 S,|3 162.88 118.29 12 41 10 993.7 2.53

MJI.75 _.44 ZTt._ 17_.75 100.51 19 9 2 5216.7 27.63

1384.42 -3,|E 348.'/_ l/l.lM 119.74 13 42 32 784.4 .86

S!IO|,Z8 Z_.54 ZS4.�B 173.16 99.89 20 41 37 4901.3 29.53

1276._ °7.53 3_7.95 |flg.JZ 123,44 14 15 2 676.9 -3.08

5181.54 33.67 231.5_ 175.S_ 96.27 Z'_ 18 L_9 4581.5 34.17

OIFFEN_NT|AL CO_(CTICI_q

T_ ,_2_M TRA 5.TrZZ TCS-| ,8Z76 _4U .955S

_l[ .3664 RRA -.4411R¢3 ,0445 FAU .OIJSO

FO[ ,4249 FRA _.lOiZ FC5 -.2520 BSP

eOE ,9067 BRA 5.TSgO BC3 1.8281FSP

NI0-C, OJI_J( E)I£CUTION ACCURACY

9_T t|197,3 _ 551.5 SG3 184.7

RifT -._gOl _ -.67_6 R'rF ,9720

9t_ ¢R11.8 1_3 -.0014 RI3 -.9720
SGJ 6199.0 SGZ _.4 THA 176.47

ECC 1.6501

IN| 2 L(_G
358.50

269.31

342.19

246.32

531.59

222.31

O281T 0ETERMINATION ACCURACY

ST 1869.6 SR 358.6 SS 622.3

CRT .0438 CRS -.1822 CST -.9900

LSA 1965.7 MSA 567.1 $$A 1_.9

ELl 1869.6 EL2 358.5 ALF .50

11Z0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197OJ

LAUNCH DATE AUG 19 1970

HELI_ENTR|C CONIC 015T41_E 604.793

RL 151.40 LAL -.00 LCt. 325.61 VL 26.048 GAL 11.18 A?L 89.89 HCA 292.58 SN4 123.49 ECC .29453 INC .1128 Vl 29.429
RP 108.65 LAP -.11 LOP 258.1# VP 36.991 GAP 15.71 ATP 89.96 TAL 150.00 TAP 82.58 RCA 87.12 APO 159,86 V2 34.880

RE 165.952 GL .44 GP 12.22 74L 35.69 ZAP 167.19 ETS 68,81 ZAE 122.16 ETE 172.32 ZAC 114.90 ETC 264.11 CLP-176.13

PLANE TOCENTRIC CONIC
C3 44,077 VHL 6.639 OLA -21.53 RAL 291.48 RA0 6568.7 VEL 12.062 PTH 2.34 VHP 10.081 DPA -11.39 RAP 262.79 ECC 1.7254

LN(.J,4 AZNTH LNCH TIME L-I TIME |NJ LAT INJ LONG |NJ RT AS( INJ A2NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.190 12 6 41 1666.26 -3.59 9.19 165.25 118.11 12 34 2?7 1066.3 .19 2.55

90.00 17 49 9 5799.46 26.65 276.55 175.75 99.93 19 25 48 5199.5 27.75 268.06

100.00 13 13 8 1451.79 -5._ 352.44 164.26 119.45 13 _}7 20 851.8 -1.42 345.89

100.OO 19 25 23 5489.16 28.67 254.10 176.11 98.85 20 56 52 4889.2 29.60 245.42

110.00 13 50 10 1335.73 -9.72 340.99 161.61 122.93 14 12 26 735.7 -5.32 334.67

FLIGHT TIN[ 214.00 4RRIVAL DATE NAR 21 1971

110.00 21 4 51 5177.98 33.70 231.24 176.88 96.11 22 3!

011rF'ERENTZAL CORRECTIONS NI0-_ IrXECUTION ACCURACY

TOE .9923 TR4 6.1882 TC3-1.6097 6AU .9488 ,%1 6185.6 _ 533.7 `%3 176.5

ROE .3770 RRA -.4531 RC3 .0_64 F4U .00972 _T -.6779 Mr -,6612 RI"F .9730

FOE .4537 FRA 2.1434 FC3 -.1908 BSP 20965 ,_ C_8.6 1_3 o.0015 R13 -,9730

BO£ I .0615 BR4 6.2047 BC3 I .6101 FSP -639 `%1 6196.2 _q 391.7 THA 176.64

LAUNCH 04TE 4UG J9 1970

HEL I(XF'NTRIC CONIC

RL 151.40 LAL -.00
RP 108,68 LAP -.Z9

RC 167.985 GL 1.18

PLANE T(XENTRI C CONXC

C3 49.355 _K. 7.025

LNCH A2'NTH LNCH TINE

90.OO 12 0 O
gO.O0 18 4 20

I_.00 13 7 44

100,(30 19 39 17

II0.00 13 4"/' 3

I10.00 21 16 27

01FFE_NTI4L CCIK_IECTIONS
TOE 1.1633 TRA 6.633E TC3-! .4022 6AU ._'d54

ROE ,3878 RR4 -.4645 RC3 .0220 F_J ,00793

FOE .4818 FRA E.1844 FC3 -.139| BSP 21043

BOE 1.2263 8RA 6.6494 BC3 1.4025 FSP -611

4578.0 34.18 222.03

ORBIT 0ETERMINATION ACCURACY

ST 1924.5 SR 348.9 SS 621.5

CRT .0915 CRS -.2094 CST -.9926

L_ 2021.5 NSA 354.1 SSA 12.5

ELI 1924.8 EL2 347.4 ALIr .98

FLIGHT TIME 216.00 ARRIVAL DATE MAR 23 1971

0ISTANC[ _09.607

LOL 325.61 VL 26,017 6AL 12.0e A2'L 89.67 PICA 295.75 ._44 123.31 ECC ,30560 INC .3248 Vl 29.429
LCP 261.36 VP 36.960 GAP 16,48 A2'P 89,86 TAL 148,88 TAP 84,63 RCA 85.62 APO J60.99 V2 34.869

GP 11.92 ZAL 34,59 ZAP |67,75 ET$ 73,20 ZA[ 121,92 ETE 172,53 Z4C IJ4.68 ETC 264.65 CLP-177.19

OLA -20.63 RAL _.55 RAO 65{_.8 V[L 15.0_5 PTH 2._ VHP 10.542 OPA -11.91 RAP 264.86 ECC 1.8123
L-I T|NE INJ LAT |NJ _ |NJ RT A_ |NJ A2'NTH |NJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

1734.43 -5.77 13.01 167._ 117.77 12 28 54 1134.4 -2.01 6.35

5788.00 26.79 275.74 178._ 99.55 19 40 48 5188.0 27.83 267.23

1515.83 -7.51 356.00 166.73 119.02 13 33 0 915.8 -3.59 349.41
5481.84 _.75 253.57 179.05 90.58 21 |0 38 4881.8 29.63 244.88

1392.60 -11.61 344.07 164.15 122.31 14 10 16 792.6 -7.46 337.68

5177.85 33.71] 231.23 179.79 _N_.IO 22 42 45 4577.8 34.18 222.02

NIO-CCURSI[ EXECUTION ACCURACY OR81T 0ETERNINATION ACCURACY

`%T 6180,5 _ 515.3 `%3 168.8 ST 1977.6 SR 338.8 SS 631.4

RRT -.66_7 NNF -.6499 R1T .9742 CRT .1335 CRS -.2338 CST -.9946

,_ 6201.9 R_5 -.0015 Ri3 -.9742 LSA 2075.6 MSA 340.8 SS4 12.1

`%1 6189,9 `%2 _5.9 THA 176.81 ELI 1978.2 EL2 335.7 ALF I._5

LAUNCH 04TE AUG 19 1970 FLIGHT TIME 218.00 ARRIVAL DATE NAR 25 1971

01STANCE 614.244

LOL 325.61 VL 25.986 G4L 13.04 AZL 89.45 HCA 298.92 ,S_IA 123.12 ECC .31777 ZNC .5479 Vl 29.429

LOP 264.53 VP 36.929 GAP 17.31ATP 89.74 TAL 147.79 TAP 86.71 RCA 84.00 4PO 162.25 V2 34.859

GP 11.65 74L 33.58 7AP 168.23 ETS 78.05 ZAE 121.66 ETE 172.72 7AC 114.46 ETC 265.19 CLP-178.26

HELIOCENTRIC CONIC

RL 151.40 LAL -.00

RP 108.11 LAP -.48

RC 170.025 GL 1.86

PLANETOCENTRIC CONIC
C3 55.470 VHL 7.448 OL4 -19.79 RAL 293.53 RAO 65_.0 VEL 1_.2_ PTH 2.43 VHP 11.045 DPA -12.37 R4P 266.93 ECC !.9129

LNO4 ATNTH LNCH TIN[ L-I TIME INJ LAT INJ LCNG INJ RT AS_ INJ AZI4TH INJ TIME PO EST TIM INJ 2 L4T ZNJ 2 LONG

90.00 11 54 15 1799.02 -7.BO 16.67 |?0,17 117.31 12 24 14 1199.0 -4.08 9.97

90.00 18 17 55 5781.36 26.86 275.27 18149 99.32 19 54 17 5181.4 27.87 266.75
100.00 13 3 3 1577.02 -9.52 359.45 169.25 118.47 13 29 20 977.0 -5.64 352.79

1(30,00 19 51 49 5478.58 28.78 253.34 181.93 98.46 21 23 8 4878.6 29.65 244.64

110,(30 13 44 19 1447.69 -I_.BO 347.10 166.75 121.59 14 8 27 847.7 -9.52 340.62

110.00 21 27 2 5180.68 33.68 231.45 182.67 96.23 22 53 23 4580.7 34.17 222.24

OlFFERENTI4L CORI_CTIOI_ NI0-C..CURSI[ E_ECUTION ACCURACY O_BIT 0ETERNINATION ACCURACY

TOE 1.3444 TR4 7.1107 TC3-1.2056 B_,I .8_42 `%T 6172.0 _ 496.0 `%5 161.6 ST 2028.4 SR 328.3 SS 642.2

RDE .3989 RRA -.4749 RC_ .012_ FAU .00613 RRT -.65_0 RgF -.6384 R1T .9755 CRT .1715 CRS -.2563 CST -.9960

FOE .5097 FRA 2.2300 FC3 -.0957 BSP 21049 _ 6191.9 _23 -.0013 R13 -.9755 LSA 2127.8 MSA 527.2 5SA 11.8

BOg 1.4024 BRA 7.1265 8C3 1.2058 FSP -583 SGI 6180,5 `%2 375.1 THA 176.98 EL1 2029.2 EL2 323.3 ALF 1.63

L4UNCH DATE AUG 19 1970 FLIGHT TIME 120.00

HELiOCENTRIC CONIC 01STANCE 616.670

ARRIVAL DATE MAR 27 1971

RL 151.40 LAL -.O0 LCL 325.61VL 25.956 GAL 14.09 AZL 89.22 HCA 302.09 5NA 122.95ECC .33117 IN(: .7847 VI 29.429

RP 108.74 LAP -.66 LOP 267.70 VP 36,899 GAP |6.Z1A2'P 89.58 XAL 146,76 TAP 88,85 RCA 82.23 APO 163.66 V2 34._50
RC 172.049 GL 2.30 GP 11.39 7AL _2.65 TAP 16_.59 _T$ 85._ ZA[ 121.37 ETE 172.90 ZAC 114.24 ETC 265,72 CLP-179.36

PLAMETOC_NTRIC CONIC

C3 62.586 _ 7.9110LA -19.01RA_4,43 RAO 6569.2 VlEL |3.562 PTH 2.48 VHP 11.595 0PA -12.77 RAP 268.99
ECC 2.0300

INJ RT AS_ INJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

172.69 116.73 12 20 15 1260.5 -6.04 13.42

184.45 99.23 20 6 27 5178.8 27.89 266.56

171._0 117.82 15 26 10 1035.7 -7.59 356.05

164.79 98.47 21 34 28 4878.8 29.65 244.66

169.33 120.77 14 6 5_ 901,1 -11.48 343.51

185.53 96.48 23 3 7 4586.2 34.17 222.67

NI0-(.OURS([ [_CUT|ON ACCURACY ORBIT D_T£RMINATION ACCURACY

SGT 6161.8 `%R 475.9 `%_ 154.9 ST 2077.0 SR 317.3 55 654.5

RRT o.639_ mF -.6265 R1T" .9770 CRT .2063 CRS -.2775 CST -.9971

`%_ 61/10.1 1_3 -.0011RI3 -.9770 LSA 2178.2 MSA 313.3 SSA 11.4

`%1 6169.5 `%2 _65.3 THA 177.16 ELl 2078.0 EL2 310.4 ALF 1 .85

LNCH A2'NTH LNCH TINE L-I TINE INJLAT INJ LO_

90,00 11 49 14 1860.52 -9.70 20.19
90.00 16 30 8 5778.76 26.89 275.09

100.00 12 58 55 16_5.69 -11.40 2.77

1OO.00 20 3 9 5478.84 26.78 253.35

110.00 13 41 52 1301.10 -15.68 330.10

110.130 21 36 41 5186.20 33.64 231.87

OIFFERI[NTIAL CORRECTIONS

TOE 1.9376 TRA 7.6261 TC3-1.OI_Z B_J .8529
RO_ .4104 RRA -.4841RC3 .01_ FAU .00428

FOg .5382 FRA 2.2814 FC3 -.0592 B_ 20952

BOg 1.5914 _RA 7.6415 8C3 1.0193 FSP -555
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH GATE AUG 20 1970 FLIGHT TZNE 70.00

HELIOCENTRIC CONIC GISTANCE 155.640

RL 151.37 LAL -.00 LOt. 326.57 VL 21.755 GAL 3.16 AZL 92,91 I'K;A 61.22 544A 103.66 ECC

RP 108.38 LAP -Z.55 LOP 27.76 VP 34.189 GAP -27.45 AZP 91.40 TAL 176.32 TAP 237.54 RCA

RC 43.790 GL -7.95 GP -6.78 ZAL 78.83 ZAP 18.08 ET5 155.76 ZA[ 170.33 [TE 171.53 ZAC
PLANE T(XENTRI C CONIC

C3 63.491 VHL 7.968 CLA -Z9.46 RAL Z44.61 RAO 6569.2 VEL 13.596 PTH 2.49 VHP 16.338 OPA

LNCH 4ZNTH LNCH Tlf,_ L-X TIN[ XNJ LAT INJ LON_ XNJ RT ASC INJ A_TH ZNJ TII_
81.50 10 37 8 1404.80 12.25 358.48 131.98 117.01 11 0 32

98.50 12 56 53 953.39 12.27 325._M 131.99 117.00 13 12 46

100.00 12 25 53 1052.65 8.05 330.42 129.72 118.88 12 43 26

100.00 13 50 49 760.77 16.54 314.70 134.15 115.26 14 3 49

llO.OO 12 2 7 1127.56 -1.86 329.9<3 123.64 124.14 12 20 54

110.O0 16 31 4 5566.67 27.21 259.50 139.12 111.54 18 3 51
01FFERI[NTIAL COR/_ETION$ NI0-COUR_E EXECUTION ACCURACY

TOE .I654 TRA -.9_O7 TC3 -.0517 BAU .0442 S_T BOO.7 5GR 444.0 ,T_3 46.2
ROE -.6170 RRA -.0177 RC3 .0067 FAU .01691 RRT -.1_ _ .|425 RTF -.6498

FOE -.1356 FRA .4560 FC3 -.2506 6SP L:sO60 _ 915.5 N23 -.0159 RJ3 .6518

BOE .6443 8RA .9509 BE3 .0521 FSP -98 SGI 803.9 .T_Z 4_8.1 THA 173.83

ARRIVAL C4TE OCT 29 1970

.46280 INC 2.9093 VJ 29.435

55.69 APO 151.64 V2 34.967

91.98 ETC 257.64 CLP 16.80

-20.85 R4P 220.17 ECC 2.0449

PC) CST TIN INJ 2 LAT INJ 2 LONG

604.8 15.78 351.49

353.4 15.79 318.35

452.7 11.84 323.69

180.8 19,80 307.43

527.6 2.63 323.79

4966.7 29.88 251.33

ORBIT OETERNINATION ACCURACY

ST 270.7 5R 443.7 SS 211.3

CRT -.4840 CR5 -.6441CST .9773

LSA 499.3 MSA 255.5 SSA 14.2
ELl 468.9 EL2 224.1ALF 111.63

LAUNCH OATE AUG 20 1970 FLIGHT TIME 72.00 ARRIVAL GATE OCT 31 1970

HELIC_ENTRIC CON|C 0ISTANEE 162.121

RL 151.37 LAL -.00 LCI. 326.57 VL L_Z.216 GAL 2.95 AZl. _Z.68 _ 64.41 ,_IA

RP 108.34 LAP -2.42 LOP 50.9§ VP 34.4_ GAP -L_.03 A2'P 91.16 TAL 176.22 TAP

RC 42.797 GL -7.97 GP -7.07 ?AL 78.52 ZAP 16.69 ETS 152.65 ?AE 172.65 ET£
PLANETOCENTRIC CONIC

C3 56.165 VHL 7.494 0LA -29.53 RAL 244.95 RAO 65_.0 VEL 13.374 PTH 2.43 VHP
LNCH A2'NTH LNCH TIME L-| TINE INJ LAT

81.24 10 36 31 1381.26 13.70

98.76 13 0 13 917.210 13.71

I00.00 12 30 47 1011.43 9.40

10(3.00 13 48 _J 762.26 17.07

110.00 12 4 26 1094.47 -.60

110.OO 16 31 29 5540.03 27.86
0IFFERI[NTIAL CCI_IEETIONS

TOE .1853 TRA -.935B TC3 -.0407 8AU .0507

ROE -.fl867 RRA -.0090 RC3 .OO3Z FAU .01754

FOE -.1380 FRA .4701FC3 -.2704 BSP 720107

80E .6153 BRA .9358 Be3 .0409 FSP -111

105.33 ECC .43954 IN(: 2.6842 Vl 29.435

240.63 RCA 59.03 APO 151.63 V2 34.980

173.43 7AC 91.94 ETC 257.83 CLP 15.16

15.559 OPA -21.66 RAP 221.62 ECC 1.9243
INJ _ INJ RT ASC _NJ AZt4TH INJ FINE PO CST TIM INJ 2 LAT INJ 2 LONG

357.23 J50.48 116,66 10 59 32 781.3 16.67 350.18

323.15 150.49 116.65 13 15 31 317.2 16.69 316.11

328.10 128.46 118.51 12 47 38 411.4 13.14 321.31

313.59 137.42 114.92 14 1 21 162.3 20.29 306.27

328.27 122.36 124,1B J2 22 41 494.5 3.89 322.06

257.?0 137.31 110.65 18 3 49 4940.0 50.41 249.43

NI0-COURSIE E_ECUTION ACCURACY ORBIT OETERHINATION ACCURACY

SGT 936.6 SGR 448.6 ,_3 50.8 ST 2_4.5 SR 448.6 SS 219.4

RRT -.1578 R_ r .1fl95 RTF -.6703 CRT -.4935 CRS -.6425 CST .9799

S_ 949.3 R_3 -.0178 R13 .6725 LSA 510.5 NSA 263.5 SSA 14.5

5GI 840.5 _2 441.3 THA 173.52 EL1 477.6 EL2 232.4 ALF 113.16

L4UNCH 04TE 4UG 20 1970 FLIGHT TIN[ 74.00

HELI(XENTRIC CONIC 0ISTAN(E 168.651

RL 151.37 LAL -.00 LOG 326.57 VL 22.643 GAL 2.73 AZL 9Z.47 P,KA 67.60 SNA

RP 108.29 LAP -2.ZB LOP 34.15 VP 34.787 GAP -24.67 AZP _(3.94 TAL 176.17 TAP

RE 41.950 GL -7.9fl GP -7.39 74L 78.32 7AP 15.38 ETS 148.90 7AE 175.09 ETE
PLANETOCENTRIC CONIC

C3 49.725 VHL 7.052 DLA -29,55 RAL 245.18 RAO 65_.8 VEL 13.080 PTH 2.39 VHP

LNCH AZNTH LNCH TIN[ L-I TINE INJ LAT INJ LCNG INJ RT ASC INJ A2'NTH INJ TIME

81.20 I0 37 5 1352.20 14.12 355.55 128.82 116.23 IO 59 37

98.80 13 1 29 885.91 14.13 321._O 128.82 116.22 13 16 15

I00.00 12 32 22 979.11 10.44 326.27 126.89 118.17 12 48 41

I00.00 13 48 53 734.23 17.87 311.89 150.66 114.37 14 1 7

II0.00 12 fl 31 1063.71 .58 3_._ 120.90 124.18 12 23 15

110.00 16 32 13 5510.44 28_56 255.68 135.35 109.64 18 4 4

OIFFER1ENTIAL CCRR_CTION$ NI0-CCUR_-E_--_JTION ACCURACY

TOE .1853 TRA -.9208 TC3 ".0261 _AU .0174 SGT 873.8 _ 457.8 SG3 55.9

ROE -.5573 RRA -.0009 RC3 -.0015 FAU .01823 RRT -.1705 _ .1784 RTF -.6899

FOE -.1404 FRA .4846 FC3 -.3174 BSP 2347 SGB _4.2 _3 -.O201 RI3 .6924

80E .5873 8RA .9208 8C3 .0261 FSP -124 ,%1 878.4 S_2 443.8 THA 173.21

FLIGHT TINE 76.00

DISTANCE 175.L_'14
LOt. 326.51 VL 73.038 GAL 2.50 421. 92.77 _ 70.79 S_4A

LOP 37.35 VP 35.059 GAP -73.37 A2'P g0.75 TAL 176.18 TAP

GP -7.74 7AL 78.23 ZAP 14.16 ETS 144.38 7AE 177.54 ETE

0LA -29.50 RAL 245.29 RAO 65_.7 VI[L 12.862 PTH 2.34 VHP

L-I TII4[ INJ LAT INJ LONG INJ RT AS_ INJ AZNTH

1317.37 15.00 353.40 127.00 115.?0

860.19 15.01 319,84 127.01 115.69

957.31 11.14 325.03 125.00 117.92

695.44 18.94 309.51 128.89 113.57
IO35.76 1.64 325.21 119.76 124.15

5477.78 29.28 253.41 133.24 108.48

LAUNCH DATE AUG 20 1970

HELIOCENTRIC CONIC

RL 151.37 LAL -.00

RP 108.25 L_P -2.14

RC 41.257 GL -7.88

PLANETOCENTRIC CONIC

C3 44.062 VHL 6.638

LN(J.4 AZMTH LN_H TIME

81.38 I0 38 57

98.62 13 0 30

100.00 12 50 10

100.00 13 51 58

110.OO 12 5 16

110.OO 16 33 22

OIFFER1ENTIAL CCRRIECTIONS

TOE .1861 TRA -.9054 TC3 -.0069 BAU .0062

ROE -.3288 RRA .00_7 RC3 -.0080 FAU .OlgO0

FOE -.1427 FRA .4993 gC3 -.3732 B_ 2501

_OE .3606 BRA .9054 BC3 .0106 FSP -139

ARRIVAL G4TE NOV 2 1970

106.96 ECC .41750 INC 2.4708 Vl 29.435

243.77 RC4 62.30 4PO 151.61 V2 34.993

177.83 ZAC 91.87 ETC 258.03 CLP 13.53

14.813 DPA -22.50 RAP 223.07 ECC 1.8183

PC) CST TIN INJ 2 LAT INJ 2 LONG
752.2 17.53 348.44

285,9 17.54 314.20

379.1 14.13 319.42

134.2 21.01 304.50

463.7 5.06 320.45

4910.4 30.96 247.30

ORBIT OETERNINATION ACCURAC_

ST 298.8 SR 452.6 SS 227.6

CRT -.5040 CR8 -.6409 CST .9825
LSA 522.0 MSA 270.9 SSA 14.8

ELl 486.4 EL2 240.2 ALF 114.84

ARRIVAL GATE NOV 4 1970

108.54 ECC .39668 INC 2.2667 Vl 29.435

246.97 RCA 65.48 APO 151.39 v2 35.007

192.79 ZAC 91.76 ETC 258.24 CLP 11.89

NI0-C, OURSE EXECUTION ACCURACY

SGT 912.7 SGR 456.6 .%3 61.4

RRT -.1902 RRF .1995 RTF -.7087

S(_ 1020.1 R73 -.0228 R13 .7114

•%1 917.6 5G2 445.6 THA 172.87

14.098 0PA -23.35 RAP 224.53 ECC 1.7252

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

11 0 55 717.3 18.33 346.23

13 14 50 260.2 18.35 312.66

12 46 7 357.3 14.79 318.14

14 3 34 95.4 21.97 302.02

12 22 32 435.8 6.11 318.97

18 4 40 4877.8 31.52 244.92

ORBIT 0ETERNINATION ACCURACY

ST 313.6 SR 456.4 SS 235.7

CRT -.5160 CR5 -.6398 CST .9851

LSA 533.8 MSA 277.5 SS4 15.1

ELI 495.4 EL2 247.5 ALF 116.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH CATE AUG 20 1970

_L1OCENTRIC CONIC

RL 151.37 LAL -.00

RP 108.21 LAP -I.99

RC 40.727 GL -7.77
PLANE TOCENTRIC CONIC

C3 39.084 VHL 6.252
LNCH ATNTH LNCH TINE L-I TIME INJ LAT

81.83 lO 42 29 1275.69 15.82

98.17 IZ 56 55 841.33 15.84
100.00 12 24 27 945.41 11.5Z

I00.00 13 f17 39 646.84 20.24

110.00 12 3 35 1011.09 2.59

lID.DO 16 34 59 5441.97 _0.03

OIFFER1ENTIAL CORRI[CTIONS

TCE .1869 TRA -.8896 TC3 .0177 BAU .0127

ROE -.5012 RRA .O138 RC3 -.0167 FAU .0196fl

F0E -.1447 FRA .3142 FC3 -.4398 O,_P _649

80E .5349 BRA .8897 BC3 .0243 FSP -lf16

LAUNCH DATE AUG 20 1970

FLIGHT TIN[ 78.00 ARRIVAL DATE NOV 6 1970

CIST4NCE 181.837

L(_. 326.57 VL 23.404 GAL 2.27 ATL 92.07 PICA 73.99 SNA 110.06 ECC .37706 INC 2.0703 Vl 29.435

LOP 40.55 VP 35.314 GAP -ZZ.13 AZP 90.57 TAL 176.25 TAP 250.24 RCA 68.56 APO 151.57 V2 35.020

GP -8.1Z 74L 78.25 ZAP 13.05 ETS 1_.91 7AE 178.64 ETE Z79.05 ZAC 91.61ETC 258.46 CLP 10.25

DLA -29.38 RAL 245.28 RAO 6§6_.fi V[L 12.667 PTH 2.30 VHP 13.413 DPA -24.23 RAP 225.98 ECC 1.6432
|NJ LONG INJ RT AS_ INJ A214TH INJ TINE PO CST TIM INJ 2 LAT |NJ 2 LONG

350.73 125.04 115.08 11 3 45 675.7 19.07 343.48

318.B5 125.04 113.07 13 10 57 241.3 19.09 311.60

324.35 122.84 117.77 12 40 12 345.4 _t..5.15 317.44

306.48 |27.08 112.48 14 8 26 46.8 23.11 298.86

323.92 !17.45 124.10 12-20 27 411.1 7.04 317.67

250.89 130.97 107.16 18 5 41 4842.0 32.08 242.28

NI0-COURS4[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

_T 951.4 SGR 460.0 S_3 67.6 ST 328.8 SR 459.3 SS 243.6

RRT -.2118 _ ,L_229 RTF -,7264 CRT -.5289 CRS -.6384 CST .9877

1056.8 1_3 -.0262 R13 .7293 LSA 545.8 HSA 283.3 SSA 15.4

SG1 957.8 SGZ 446.6 THA 172.52 ELI 504.5 EL2 254.1ALF 118.61

FLIGHT TINE 80.00 4/_IVAL DATE NOV 8 1970

HELIOCENTRIC CONIC
RL 151.37 LAL -.[30 LOL 326.57 VL

108.17 LAP -1.83 LOP 43.75 VP

RC 40.367 GL -7.fl9 GP -8.55 7AL

PLANETCX:ENTRIC CONIC

C3 34.710 VHt. 5.891

LN(J4 A2'NTH LNCH T|ME

82.64 10 48 20
97.36 12 50 3

100.00 12 Jfl 51

I(30.00 14 5 13

110.00 12 0

II0.00 16 37 I0

DIFFERENTIAL CORRECTIONS

TOE .1884 TRA -.87_ TC_ .0482 BAU .0239

ROE -.4747 _A .O203 RC3 -.02_O FAU .02060

F0E -.1469 reA .5296 re3 -.3187 B._ 2804

80E .5107 8RA .8738 BC3 .0558 FSP -175

OISTM_E 188.484

23.742 GAL 2.02 471. 91.88 HC.A 77.19 SI4A 111.54 ECC .35861 INC 1.8800 Vl 29.435

33.552 GAP -2g.95 AZlP g0.42 TAL 176.37 TAP 253.56 RCA 71.54 APO 151.54 V2 35.033

78.39 ZAP 12.10 ETS 132.34 F/q[ 176.35 ETE _,41 ZAC 91.41 ETC 258.68 CLP 8.59

OLA -29.18 RAL 245.16 RAO 6568.4 VlEL 12.49_ PTH 2.26 VHP 12.756 OPA -25.13 RAP 227.42 ECC 1.5712

L-I T|NE INJ LAT |NJ _ INJ RT AS(: |NJ AZ14TH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

122_.3! 16.5_ 347.37 ILwZ.93 114.37 11 8 46 625.3 19.73 340,05

831.73 16.59 318._0 122.94 114.36 13 3 57 231.7 19.74 311.18

941.59 11.64 324.13 120.45 117.73 12 31 33 341.6 15.26 317.21

5878.73 21._ 280.82 125.19 111.12 15 43 14 5278.7 24.33 273.04
990.14 3.39 3LP'_.BZ 115.48 124.04 12 16 56 390.1 _.83 316,56

5402.94 30.78 248,10 IZ8.§6 105.66 18 7 13 4802.9 32.62 239.36
NIO-COURSI[ EX[CUT|ON ACCURACY ORBIT 0ETERMINATION ACCURACY

_T _l.B _ 463.4 5G3 74.4 ST 344.7 SR 461.7 SS 251.5

RRT -.2365 _ .2495 R1T -.7433 CRT -.5441 CRS -.6377 CST .9902
1094.7 R23 -.0298 R13 .746fl LSA 558.6 HSA 288.0 SSA 15.8

,_,1 999.4 _2 446.8 THA 172.11 ELI 514.4 EL2 259.6 ALF 120.71

LAUNCN DATE AUG 20 1970 FLIGHT TINE 82.00 ARRIVAL DATE NOV 10 1970

HELIOCENTRIC CONIC 01STANCE ]95.159

RL 151 .37 LAL -.00 LOL 326.57 VL 24.054 GAL 1.78 ATL 91.69 PICA 80.39 SNA 112.96 ECC .34132 INC 1 .6942 Vl 29.435

RP 108.13 LAP -1.67 LOP 46.96 VP 35.774 GAP -19.81 AZP 90.28 TAL 176.56 TAP 256.95 RE4 74.40 APO 151.51 v2 35.046

RC 40.182 GL -7.3fl GP -9.02 ZAL 78.64 ZAP 11.35 ETS 124.58 ZAE 173.57 ETE 330.45 ZAC 91.16 ETC 258.91 CLP 6.92

PLANK TO(ENTRIC CONIC
C3 30.868 VHL _._56 DLA -28.90 RAL 244.92 RA0 6§68.2 VEL 12.339 PTH 2.22 VHP 12.126 OPA -26.06 RAP 228.84 ECC 1.5080

LNCH ATNTH LNK_H Till[ L-I TINE INJ tAT INJ LONG INJ RT A_ INJ A_4TH INJ TII,_ PC) CST TIN INJ 2 LA T INJ 2 LONG

83.96 IO 58 2 1161.48 17.24 342.97 120.70 113.56 11 17 23 561.5 20.28 335.58

96.04 12 38 29 836.46 17.25 319.16 120.71 113.55 12 52 25 236.5 20.29 311.76

I00.00 12 5 I 944.12 11.56 324,28 117.89 117.76 12 20 45 344.1 15.19 317.36

I[30.00 14 14 11 5817.10 23.11 276.82 123.17 JO9.f_O 15 51 8 5217.1 25.56 268.88

110.00 11 55 44 973.34 4.03 321.94 113.35 123.97 12 11 57 373.3 8.46 315.66

I10.00 16 39 57 53_0.64 31.52 24fl.02 126.01 I03._ IB 9 18 4760.6 33.11 236.16

OIFFERENTIAL CORRECTIONS NI0-COUR._E EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE .1900 TRA -.8571 TC3 .0862 BAU .0_J7 _T 1032.9 _ 466.7 S_3 82.0 ST 360.7 SR 463.3 SS 258.9

ROE -.449_ RRA .0269 RC3 -.0427 FAU .02185 RRT -._41RRF .2793 RI_ -.7§93 CRT -.5603 CRS -.6362 CST .9925

FOE -.1486 FRA .54fl6 FC3 -.6128 B_IP L_J_3 S(_ 1133.4 liZ3 -.0339 RI3 .7630 LSA flTl .5 HSA 291.5 SSA 16.1

6OE .4877 8RA .8575 BC3 .0962 FSP -|_N_ _I 1041.9 S_2 446.2 THA 171.65 EL1 524.5 EL2 263.9 ALF 122.85

LAUNCH DATE AUG 20 1970 FLIGHT TINE 84.00 ARRIVAL DATE NOV 12 1970

HELIOCENTRIC CONIC DISTANCE L_)I.8_O
1.54 AZL 91.51 PICA 83.60 SMA 114.31 gCC .32514 INC 1.5119 Vl 29.435RL 151.37 LAL -.OO LCL 326.57 VL 24._4_ GAL

RP 108.09 LAP -1._O LOP 50.17 VP 35.982 GAP -18.73 ATP 90.17 TAL 176.80 TAP 260.40 RCA 77.15 APO 151.48 V2 35.060

RC 40.174 GL -7.03 GP -9.54 7AL 79.00 ZAP 10.B7 ETS 115.70 ZA4E 170.71ETE 333.22 2AC 90.85 ETC 259.15 CLP 5.23

PLANETOCENTRIC CONIC
C3 27.497 VHL 5.244 0LA °28.32 RAL 244.57 RAO 6568.1 VlEL 12.201 PTH 2.19 VHP 11.5_3 OPA -27.03 RAP 2_0.25 ECC 1.4525

LNCH 4FNTH LNCH TINE L-| T|NE INJ I_T |NJ LONG |NJ RT ASC INJ A2_4TH INJ T|HE PC) CST TIM INJ 2 LAT INJ 2 LONG
86.41 11 16 44 1067.63 !7.79 336,33 118.35 112.67 II 34 31

93.39 12 16 _8 872.47 17.81 3L_'Z.O_ 118.36 112.66 12 31 31

I00.00 11 52 22 931.90 11.31 324.72 115.20 117.85 12 8 14

I00.00 14 24 0 57_1.47 24.54 272.46 121.00 107.63 15 59 52

II0.00 11 49 27 961.07 4.49 321.30 111.08 123.92 12 5 28

110.00 16 43 25 5315.07 32.22 241.66 123.32 102.10 18 12 0

OIFFERENTIAL CORRECTIONS MIO-COUR._AE EXECUTION ACCURACY

TOE ,1911 TRA -.8,104 TC3 .1329 BAU .0538 SGT 1074.8 _ 4?0.3 .f_3 90.4

ROE -.4247 RRA .0331 RC3 -.0613 FAU .02303 RRT -.2946 RRF .3125 RTF -.7746

FOE -.1496 FRA .5623 FC3 -.7232 _P 31_1 _ 1173.2 1_3 -.0387 RI3 .7787

BOE .4657 8RA .8411 8C3 .1464 FSP -219 .f_l 108_.6 ,fK,2 445,0 THA 171.16

467.6 20.71 328.86

272.5 20.73 314.58

351.9 14.95 317.82

5151.5 26.72 264.34
361.1 8.92 315.00

4715.1 33.55 232.68

CR_IT 0ETERNINATION ACCURACY

ST 376.7 SR 464.2 SS 265.7

CRT -.5762 CR5 -.6333 CST .9945

LSA 584.1HSA 294.2 SSA 16.5

EL1 534.7 EL2 267.3 ALF 124.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL. 5, 1970_

LAUNCH DATE AUG Z0 I970 FLIGHT T;I_ 86°00

Pq[LIC_FNTRIC CCN41C 0ISTANCE 208.580

RL |51 .37 LAL -,00 LOL 326,§7 VL 24,609 GAL 1 ,_0 A2'L 91.53 HC4 86,8] .T#4A

RP 108,03 L4P -1-,33-LOP 53,38 VP 36,175 GAP -17,68 AFP 90.07 T4L 177,10 TAP

RC 40,345 GL -6,63 GP -10,12 7AL 79,47 ZAP 10,70 FT$ 106,02 Z4E 167,84 ETIr
PLANE TO(ENTRIC CCNJC

C3 24,543 VHL 4,954 DL4 -28,04 RAL 244,11 RA0 6568,0 VEL 12,0BO PTH 2,16 VHP
LNGH ATNTH LNCH TINE L-I TINE INJ LAT

90.00 11 10 19 10S4,57 15,40

90.00 12 19 42 829.30 21.11

I(30.00 11 38 13 964.36 10,92

100,00 14 34 29 5688,78 25.87
110,00 11 41 37 953,66 4,77

110.OO 16 47 34 §266,2§ 32,85

DIFFERENTIAL C,Glll_C TI O1_

TOE .1915 TRA -.82_ TC3 .1880 8AU .0677

ROE -,4012 RRA ,0_J2 RC3 -,0852 FAU ,02433

FOE -.1497 FRA ,5798 FC3 -,8581 85P 3291

8DE ,4445 BRA ,8241 _3 ,2064 FSP -246

LAUNCH DATE AUG 20 1970 FLIGHT TINE 88.00

H[LIC_ENTRIC CONIC DISTANCE _15.316

RL 151 .37 LAL -.00 LOL 326,57 VL 24.853 GAL 1.07 AZL 91.15 HCA 90.02 SH4

RP 108.01 LAP -1.15 LOP 56.59 VP 36.354 GAP -i6.68 AZP gO.O0 TAL 177.46 TAP

RC 40.692 6L -6.12 GP -10.76 ZAL 80,06 ZAP IO.DD [T$ 96.10 ZAE 165.03 ETE
PLANE TOCENTRIC CCNIC

C3 21.958 V_ 4,686 OLA -27,44 RAL 243,55 RN3 6567,9 VEL 11,972 PTH 2,13 VHP
LNCJ4 A2'MTH LNCH TIHE L-I TINE INJ I._T

90.00 10 40 55 1116.38 J3.65

90.00 12 44 37 713.22 23.52

I(30.00 11 22 44 961.28 10.37

I00,00 14 45 29 5611.59 27o07

110.011 11 32 14 951.41 4.86

110,00 16 52 28 5214,23 33,40

O IFFER£NTIAL CORRI[C T 1ON$

TOE .1915 TRA -.80fl5 TC3 .2530 8AU .0816

ROE -,3786 RRA ,0453 RC3 -.I150 FAU ,02577

FOE -,1483 FR4 ,5_2 FC3-I ,OLEO 8SP 3443

6(3E ,4243 ORA ,8068 8C3 ,2780 FSP -275

ARRIVAL DATE NOV 14 1970

115.61 £CC ,31006 INC 1.3316 Vl 29.435

263.91 RCA 79.76 AP@ 151.46 v2 35,073

334.3J _4C 90.47 [TC 2§9.38 CLP 3.5|

10,946 DPA -28.03 R4P 231,63 ECC 1,4039

|NJ LCNG tNJ RT ASC INJ 4214TH INJ T11,_ PO CST TIN JNJ 2 LAT INJ 2 LONG

334,30 114,66 114,06 II 27 54 454,6 18,53 327,01

320.24 117.05 109.33 12 33 3I 229.3 23.55 312.42

323.43 112.41 118.00 11 54 17 364.4 14.58 318.56

267,80 118,68 105,52 16 9 12 50P2,P 27.75 259.50

320.91 11_.70 123.89 11 57 31 353.7 9.19 314.61

237,99 120,49 100,02 18 15 21 4666.2 33.89 228.91

N|O-COURSE E_ECUTION ACCURACY ORE;IT 0FTERMINATION ACCURACY

S_T 1116.8 _ 474,4 ._3 99,6 ST 392,2 5R 464,2 SS 271,H

RRT -,3282 RRF ,3494 RTF -,7890 (RT -,3918 ORS -.6290 CST .9960

1213,4 R_3 o,0445 R13 ,7935 LSA 596,1 MS4 296,0 SSA 16.9

SGI 1129,6 SGZ 443,0 THA 170,61 ELI 544.1 EL2 269,4 ALF 127.01

ARRIVAL DATE NOV 16 1970

116.84 ECC .29602 INC 1,1524 Vl 29,435

267,48 RCA 82.25 APO 151.43 v2 35.086

334,63 ZAC 90,02 ETC 259,62 CLP 1.76

10.393 OP4 -29.07 RAP 232.98 rcc J.3614
INJ LONG INJ RT AE_ INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

337.99 111,24 115.03 10 39 32 516.4 16.92 330.84

3J2.59 113.16 106.23 12 36 30 113.2 25.53 304.49

326.40 109.56 118.19 11 39 5 3/11.3 14.06 319.55
262.85 116.19 103.18 16 19 1 5011.6 28.62 254.39

320.79 106.22 123.88 11 48 6 351.4 9.28 314.49

234.03 117,54 97,73 18 19 22 4614.2 34.11 224.86

NI0-CGUREd[ E_CUTION ACCURACY CR81T DETERMINATION ACCURACY'

_T 1158.7 S_R 479.4 _3 109.9 ST 407.1 5R 463.4 SS 276.5

RRT -,_58 RRF ,3902 RTF -,B024 CRT -,6078 CRS -.6215 CST .9970

SG6 |254,0 R23 -,0506 R13 ,8075 LSA COT,! NSA 296,7 SSA 17.3

SGJ 1174,1 5GZ 440,4 TH4 169,97 ELI 554,5 EL2 270.1 ALF" 12H.97

LAUNCH OAT[ AUG 20 1970 FLIGHT TII,_ 90.00 ARRIVAL CATE NOV lP 1970

HELIC_ENTRIC CONIC DISTANCE 222,064

RL 151.37 LAL -.00 LC_. 326.57 VL 25,079 G4L .84 AZL 90.97 HCA 93.23 SNA

RP 107,97 LAP -.97 LOP 59.80 VP 36,521 GAP -15,72 AZP 89,95 T4L 177,88 TAP

RC 41.209 GL -5.51GP -11.47 2AL BO.75 ZAP 11,47 ETS 86,61 2AE 162.29 ET£
PLANETC_ENTRIC CONIC

C3 19.700 VHL 4,439 CLA -26.71 RAL 242,89 RAO 6367,8 V[L 11,878 PTH 2,11 VHP
LNCH A_NTH LNCH TIHE L-I TIN_ INJ L4T

90,00 IO 16 2G 1162.93 12.30
gO.O0 13 3 54 614.66 25.24

I00.00 11 6 4 1002.61 9.68

I00.00 14 56 57 5538,25 28.10

110.00 11 21 23 954.34 4.74

110.00 16 58 7 5159.09 33.83

OIFFERENTIAL CORRECTIONS

TOE ,1909 TRA -,7878 TC3 .3312 8AU .O_PO

ROE -,3370 RRA ,031G RC3 -.1523 FAU .02740

FOE -.1450 FRA .6183 FC3-1.2041 8SP 3621

_OE .4048 _RA .7895 8C3 .3645 FSP- -_08

118.01ECC .28300 INC .9729 Vl 29.435

271.11 RCA 84.61APO 151.41 VZ 35.098

334,51 ZAC 89.48 [TC 259.86 CLP -.O2

9.865 OPA -30.17 RAP 234.29 ECC 1.3242

INJ LONG INJ RT 4SC INJ A2_4TH INJ TIM[ PO CST TIN INJ 2 LAT ZNJ 2 LONG

340,74 108.04 115,71 10 33 49 562.9 15.66 333,67

_05.B7 112.87 103,29 13 14 8 14.7 26.82 297.56

327,61 106,68 118.42 11 22 46 402,6 13.41 320.80

257.64 113.53 100.63 16 29 15 4938.2 29.28 249.04

320.96 103.67 123.89 11 37 17 354.5 9.16 314.65

229,78 114.48 93,25 18 24 6 4359.1 34.18 2213.55

NI0-COURSE E_JECUTION ACCUR4CV _RBIT DETERMINATION ACCURACY

$GT 1201.2 S_q 486,0 S_3 121,4 ST 421,2 5R 461,4 SS 280.0

RRT -,4080 RRF ,4334 RTF -,8158 CRT -.6238 CRS -,EO96 CST ,9969

.T_ 1295,8 _3 -,0566 R13 .8215 LS_ 616.7 HSA 296,8 SSA 17.8

5_1 1219.9 _ 4_6.9 THA 169.23 ELI 563.6 EL2 269.5 ALF 130.84

LAUNCH DATE AUG 20 1970 FLIGHT TINE 92.00 ARRIVAL 0ATE NOV 20 1970

I'_LI(_ENTRZC CONIC DISTANCE 228.820

RL 151.37 LAL -.00 LCt. 326.37 VL 23.286 GAL ,62 A_I. 90.79 HCA 96.44 ,_A 119.12 ECC .27096 ZNC .7924 Vl 29.435
RP 107.93 LAP -.79 LCP 63.01VP 36.675 GAP -14.79 AZP 89,91 TAL 178.34 TAP 274.78 RCA 86.84 APO 151.39 v2 35.111

RC 41.891 GL -4.76 GP -12.26 ZAL 81.55 ZAP 12.39 ETS 78.05 2AE 159.66 ETE 334.07 ZAC 88.85 ETC 260.09 CLP -1.84
PLANET(XENTRIC CCNIC

C3 17.733 VHL 4.2110LA -25.83 RAL 242.16 RA0 6567.7 VEL 11.795 PTH 2.09 VHP 9.361 OPA -31.32 RAP 233.34 ECC 1.2918

LNC..H AZMTH LNCN T|N_ L-| TIN_ |NJ LAT INJ LGNG INJ RT A._ INJ A2_HTH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 9 53 14 1206.36 11.00 343.27 104.94 116.26 10 13 21 606.4 14.44 336.26

gO,DO 13 21 14 5809,82 26,53 277,29 110,34 100,28 14 58 4 5209,8 27,68 268.81

100.00 10 48 20 1028,47 8.84 329.06 103.80 118.67 11 5 28 428.5 12.6{} 322.29

I00.00 15 8 50 5462.94 28.93 252.20 110.77 97.87 16 39 53 4862.9 29.72 243.48

110.00 11 9 7 9_3,_5 4,41 321.41 101,09 123.93 11 23 10 363.3 8,84 315.12
110.00 17 4 32 5100.92 34.10 225.21S 111.32 92.59 18 29 33 4500.9 34.08 216.01

DIFFERENTIAL CORRECTIONS NIO-C£UR_E EXEEUTION ACCURACY ORBIT 0ETERNIN4TICN ACCURACY

TOE .1880 TRA -.7702 TC3 .4167 BAU .1094 S_T 124_.6 _ 494.7 ,T_3 134.1 ST 433.1 SR 458.1 $5 281.6

ROE -,3361 ERA ,0581 RE3 -,1982 FAU ,02917 ERT -,4523 RRF ,4841 RTF -,8270 ERT -,6365 ER5 -.5914 EST ,9954

FOE -.1390 FRA .6398 FC3-1,4241 BSP 3803 _ 1337,4 R_3 -,0632 R13 .8336 LS4 623.1 MSA 296.8 SSA 18.4

BOE ,3831 BRA ,7724 8C3 ,4614 FSP -346 ,_,| 1265,3 S_2 433,3 THA 168,42 ELI 370.5 EL2 26B.2 4LF 132.48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5, 1970

LAUNCH 0AT£ AUG 20 1970 FLIGHT TIME 94.00 ARRIVAL CATE NOV 22 1970

HELIO(ENTRIC CONIC

RL 151.37 LAL -.00

RP 107.89 LAP -.60

RC 42.728 GL -3.88

PLANETOC[NTRIC CONIC

C3 16.023 VHL 4.003

LNCH ATNTH LNCH TII_

90.00 9 30 23

90.00 13 37 44

|00.00 10 29 38

I00.00 15 ZI 10

110.00 10 55 32

II0.O0 17 11 45

OIFFERI[NTIAL CORI_[CTJON$

TOE .1827 TRA -.7515

ROE -.3157 RRA .0652

FOE -.1289 FRA .6627

80E .3647 8RA .7544

OISTAN(E 235._ r}

LCt. 326.57 VL 25.476 GAL .40 AZL 90.61HCA 99.66 SI4A 110.16 [CC .25985 IN£ .6093 Vl 29.455

LOP 66.23 VP 36.818 GAP -13.90 AZP 89.90 TAL 178.85 TAP 278.51 RCA 88.93 APO 151.38 V2 55.123

GP -13.14_ZAL 81.44 2AP 13.65 ETS 70.68 ZAE 157.15 ETE 333.39 ZAC 88.12 ETC 260.31 CLP -3.72

CLA -24.79 RAL 2AI.36 RA0 6567.6 VEL 11.712 PTH 2.07 VHP 8.880 0PA -32.54 RAP 236.73 £CC 1.2637

L-I TINE INJ LAd INJ LONG |NJ RT 4,_ INJ AZNTH |NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

12_O.28 9.67 345.8! 101.93 116.75 9 51 13 650.3 13.18 338.89

5719.27 27.47 270.83 107.63 97.17 15 13 3 5119.3 28.17 262.23

1058.99 7.84 330.78 100.96 118.94 10 47 17 45910 11.64 324.05
5385.78 29.52 246.54 107.88 94.95 16 50 55 4785.8 29.89 237.75

977.73 3.86 3Z2.17 98.51 123.99 !1 11 50 377.7 8.30 315.89

5039.81 _1.18 L_Z0.49 108.I0 89.77 18 35 44 4439.8 33.77 211.27

NIO-COUR.T_ E_[CUTION ACCURACY ORBIT OETERNINATION ACCURACY

TC3 .5134 BAU .IL_Z7 56T 1281.2 _ _.2 563 148.1 ST 441.5 SR 452.9 S5 280.P

RC3 -.2544 FAU .03113 RRT -.4992 /M r .5360 RTF -.8376 CRT -.6462 CR5 -.5627 CST .9914

FC3-1 .6822 6SP 3949 S(_ 1377.5 /_3 -.0747 R13 .8453 LSA 624.8 MSA 297.0 SSA 19.0

BC3 .5730 FSP -386 SGI 1308.9 _ 429.3 THA 167.47 ELI 573.9 EL2 265.9 ALF 133.87

LAUN(H OATE hUG 2'0 1970 FL|GHT TINE _N_.O0 ARRIVAL OATE NOV 24 1970

HELIOCENTRIC CONIC

RL 151.37 LAL -.DO

RP 107.86 LAP -.41

RC 43.711 GL -2.84

PLANETOCENTR|C CON|C

C3 14.542 VHL 3.813

LNCH ATMTH LNCH TINE
90.00 9 7 29

90.00 13 53 53

I00.00 10 10 5

100.00 15 33 58

110.[30 I0 40 47

110,00 17 19 45

OZFFEI_NTZAL CORRIECT|ON$

TOE .|742 TRA -.7351 TC3 .6216 BAU .1_62

ROE -.2953 RRA .O732 RC3 -.3232 FAU .03333

FOE -.1129 FRA .6895 FC3-1._43 BSP 4126

BOE ._429 8RA .73_7 BC3 .7006 FSP -433

0/STANCE 242.340

LOL 326.57 VL 25.650 GAL .20 AZL g0.42 PI_ 102.88 5NA 121.13 ECC .24964 IN( .4224 vJ 29.435
LGP 69.45 VP 36.950 GAP -13o04 AZP 89.91 TAI. |79,40 TAP 282.28 RCA 90.89 APO 151.37 V2 35.135

GP -14.13 2AL 83°43 ZAP 15,20 ET$ 64,55 ZA_ |54.79 ETE 332.49 2AC 87.27 ETC 260.53 CLP -5.65

OLA -23.58 RAL 240.52 RAO 6567.6 VEL 11.659 PTH 2.05 VHP 8.423 0PA -33.84 RAP 237.85 £CC 1.2393

L-I T|NE INJ L.AT INJ LONG INJ RT ASC |NJ A2t4TH |NJ TINE PO (ST TZM ZNJ 2 LAT INJ 2 LONG

1296.44 8.24 348.45 _.03 117.19 9 29 5 696.4 11.82 341.60

5629.53 28.O6 264.33 104.81 93.97 15 27 42 5029.5 28.32 255.67

1094.39 6.67 332.75 _.18 119.21 10 28 19 494.4 10.52 326.07

5306.82 29.84 240.69 104.91 91.89 17 2 25 4706.8 29.78 231.89

_.11 3.08 323.24 95.96 124.06 10 57 25 398.1 7.53 316.9S

4975.86 34.05 215.50 104.86 86.82 18 42 41 4375.9 33.24 206.35

MID-COURSE EX[CUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

56T 1321.2 SGR 521.6 563 163.9 ST 446.5 5R 445.2 SS 277.9

RRT -.5480 _ .5g03 RW -.8477 CRT -.6500 CRS -.5164 CST .9851

1420.4 _3 -,0860 R13 .8566 LSA 620.6 NSA 298.8 SSA 19.6

S_I 1_5_.2 SG_ 425.4 THA 166.43 ELI 572.7 _L2 263.8 ALF 135.13

LAUNCH _TE AUG 20 1970

HELIOCENTRIC CONIC

RL 151.37 LAL -.00

RP 107.82 LAP -.22

RC 44.829 GL -1.64

PLAN[TOCENTR;C CONIC

C5 13.266 VHL 3.642

LNO4 A_MTH LNCH TINE

90.00 8 44 23

90.00 14 I0 1

100.00 9 49 46

I(30,00 15 47 18

110.00 I0 24 58

110,0(3 17 28

FLIGHT TINE 98.00 ARRIVAL CATE NOV 26 1970

CISTANCE 249.096

LOt. 326.57 VL 25.809 GAL .01 *2L 90.23 HC_ 106.10 _4A 112.04 £CC .24028 INC .2304 VJ 29.455

LOP 72.6? VP 37.072 GAP -12.21 AZP 89.94 TAL 179.98 TAP 286.08 RCA 92.72 *PO 151 .37 V2 35.146
GP -15.24 2AL 84.49 2AP 17.01 [TS 59.51 ZA[ 152.58 ETE 331.38 ZAC 86.30 ETC 260.74 CLP -7.64

0LA -22.19 RAL 239.64 R_O 6567.5 VEL 11.604 PTH 2.03 VHP 7.990 OPA -35.23 RAP 238.87 ECC 1.2113

L-I TII,_ INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIM[ PO CST TIM INJ 2 LA T INJ 2 LONG

1545.92 6.69 351.26 96.25 117.58 9 6 49 745.9 10.33 344.47

5539.76 28.31 257.76 101,92 90.69 15 42 L_ 4939.8 28.11 249.12

1134.87 5.32 335.00 95.50 119,46 10 8 41 534.9 9.21 328.37

5226.04 29.87 234.69 101.91 88.73 17 14 24 4626.0 29.37 225.92

1024,53 2.07 324.62 93.49 124.83 10 42 3 424.5 6.54 318.38

4909.14 33.68 210.33 101.62 83.78 18 50 25 4309.1 32.45 201.31

01FFERI[NTIAL CORRECTIONS

TOE .0816 TRA -.75_ TC3 .6374 8AU .1328

ROE -.2562 RRA .0855 RC3 -.3926 FAU .03460

FOE .0122 FRA .7373 FC3-2.2578 _SP 2239

BO£ .2688 BRA .7399 8C3 .7486 FSP -287

NIO-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

5GT 1338.3 SGR 515.1 563 178.6 ST 396.2 5R 405.4 SS 262.0
RRT -.5308 _ .6053 RTF -.8403 CRT -.4243 CRS -.0589 CST .9244

96_ 1434,0 R23 -.1281 R13 .8515 LSA 509.0 NSA 361.2 SSA 20.8

SGI 1369.0 562 426.7 THA 167.19 EL1 478.5 EL2 304.0 ALF 133.45

LAUNCH DATE hUG 2'0 1970 FLIC_T TIN[ 100.00 ARRIVAL 0ATE NOV 28 1970

HEL|O(ENTRIC CONZC

RL 151.37 LAL -.00

RP 107.79 LAP -.03

RC 46.073 GL -.24

PLANETOCENTRZC CONIC

C3 12.173 _ 3.489

LNCH A_MTH LNO4 TII_
90.00 8 21 2

gO.00 14 26 21

I00.00 9 28 _O

100.00 16 1 15

110.00 10 8 15

110.00 17 _ 19

01STANCE 255.853

LOL 326.57 VL 25.954 GAb -.18 A2'L 90.03 PiCA 109.32 SHA 122.89 ECC .23174 IN( .0280

LOP 75.89 VP 37.183 GAP -11.42 A_P 89.99 TAL 180.58 TAP 289.91 RCA 94.41 APO 151.37

GP -16.48 ?AL 85.61 2AP 19.06 ET$ fl_.42 2AE 150.51ETE 330.04 2AC 85.17 ETC 260.93

OLA -Z0.59 RAL 2_8,76 RA0 6567.5 V_L 11.557 PTH 2,02 VHP 7,581 0PA -36.73 RAP 239.78 ECC 1.2003
L-I T;N[ INJ LAT INJ _ |NJ RT ASC INJ A_4TH INJ TIME PO CST TIN INJ 2 LAT JNJ 2 LONG

1399.45 4.99 354._ 93.64 !17,91 8 44 22 799.4 8.69 347.55

5449.41 28.21 251.17 99.04 87,39 15 57 10 4849.4 27.55 242,57

1180.67 3.78 337.53 92.97 119.67 9 48 30 580.7 7.71 330.94

5143.42 29.59 22_._6 9_.94 85.52 17 26 58 4545.4 28.65 219.88

1057.13 .83 326.3Z 91.J3 124.17 10 25 52 457.1 5.31 3213.10

4839.7_ 33.04 205.0| _.45 80.69 18 58 59 4239.7 31.40 196.17
OR91T 0ETERNINATION ACCURAC_

ST 449.4 SR 422.9 SS 271.0

CRT -.6589 CR5 -.3853 CST .9439

LSA 602.5 NSA _01.8 SSA 21.4

ELl 562.3 £L2 25A.3 ALF 137.64

0ZFFERI_NTIAL CORRECTIONS

TOE .1555 TRA -.7020 TC3 .8581 gAU -.16_2
ROE -.2558 RRA .0916 RC3 -.50_45 FAU .03844

FOE -.0693 FRA .7478 FC3-2.7338 8SP 4426

Bog .2993 BRA .7079 BC3 ,9964 FSP -545

NIO-C,O_SE E_CUTION ACCURACY

SGT 1392.9 56R 572.0 563 200.3
RRT -.6487 I_ .7037 RTF -.8631

.%6 1505.8 R_3 -.1152 R13 .8760

561 1446.2 ,%2 419.3 THA 163.67

Vl 29.435

V2 35.158

CLP -9.72
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970_

LAUNCH DATE AUG 20 1970 fLIGHT TIN[ 102.00 ARRIVAL CATE NOV 30 1970

HELIOCENTRIC CONIC

RL 151.37 LAL -.00 LQ. 326.57 VL

RP 107.76 LAP .16 LOP 79.12 VP

RC 47.431 GL 1.35 GP -17.86 ZAL

PLANE.TOCENTRIC CONIC

C3 11.245 VHL 3.553

LNCH ATMTH LNCH T_ME

90.0(3 7 57 25

90.00 |4 45 5

10(3.00 9 7 19

10(3.00 16 15 51

110.0(3 9 50 44

110.00 17 48 56

0IFFERIENTIAL CORRECTIONS

TO[ .1461 TRA -.6787 TC3 I .0051 6AU .1782

R0[ -.2353 RRA .1024 RC3 -.6281FAU .04153

FOE -.0367 FRA .7790 FC3-3.|97§ 8,SP 4637

BOE .2770 BRA .6864 8C3 1.1852 FSP -608

01STANE[ 262.598

26.086 GAL -.35 ATL 89.83 HEA 112.55 SHA 123.68 ECC .27396 INC .1729 Vl 29.435

37.286 GAP -10.65 AlP 90.07 TAL 181.21 TAP 293.76 RCA 95.98 APO 151.38 v? 35.168

86.78 ZAP 21.56 ETS 52.09 ZAE 148.57 ETE 328.48 2AC 83.87 ETC 261.10 CLP -11.87

OLA -18.79 RAL 237.90 RA0 6567.4 VEL II.S17 PTH

L-I TIN[ ;NJ LAT

1457.66 3.13

5358.03 27.74

1232.07 2.05

5058.85 28.97

1096.04 -.66

4767.64 32.12

2.01VHP 7.197 0PA -38.35 RAP 240.56 [CC 1.1851

INJ LONG INJ RT A,S_ INJ A2'NTH INJ TIN[ PO CST TIN INJ Z LAT INJ 2 LONG

357.54 91.23 118.16 6 21 42 857.7 6.87 350.86

244.53 96.20 84.09 16 12 23 4758.0 26.63 236.04

340.36 90.62 119.83 9 27 51 632.1 6.00 333.80

L=_.35 96.04 82.31 17 40 I0 4458.9 27.61 213.82

328.35 B8.93 124.18 10 9 0 496.0 3.83 322.14

199.59 95.39 77.61 19 8 24 4167.6 30.08 190.97

MI0-COUR_E EXECUTION ACCURACY OR61T DETERNINATION ACCUR4CY

SGT 1420.2 SGR 611.0 SG3 221.6 ST 444.7 SR 406.1 SS 268.1

RRT -.70_J _ .7584 RI"F -.8738 CRT -.6702 CRS -.2824 CST .8966

1546.11_3 -.1209 RI3 .8886 LSA 584.9 NSA 303.2 $SA 22.1

•_I 1489.7 _ 413.7 THA 161.69 ELI 550.9 EL2 243.3 ALF 138.87

LAUNCH OAT[ AUG 20 1970 FL|_.IT TINE 104.00 ARRIVAL CATE 0£C 2 1970

t_LIOCENTRIC CONIC

RL 151.37 LAL -.00

RP 107.72 LAP .35

RC 48.893 GL 3.16

PLANETOC[NTRIC CONIC

C3 10.467 VHL 3.233

LNO'_ AZNTH LNCH TINE

g0.0(3 7 33 33

_.0(3 15 O 23

10(3.00 8 45 22

10(3.0(3 16 31 15

110.0(3 9 32 35

110.0(3 18 0 32

0ZSTANCE 269.333

LOL 326.57 VL _6.206 GAL -.51 AZL 89.61 _ 115.77 S_A 124.41 ECC .21690 IN(; .3897 VI 29.435

LCP 82.34 VP 37.379 6AP -9.91 AZP 90.I7 TAL 181.84 TAP 297.61 RCA 97.42 APO 151.39 V2 .35.179
6P -19.46 ZAL 67.88 7AP 23.88 ETS 49.37 ZAE 146.75 ET£ 326.67 2AC 82.39 ETC 261.24 CLP -14.13

OLA -16.77 RAL 237.08 RAO 6567.4 _EL 11.483 PTH 2.00 VHP ,[_,837 0PA -40.11 RAP 241.18 ECC 1.1723

Lol TIMK ZNJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG
1521.04 1.09 1.08 89.05 118.30 7 58 54 921,0 4.86 354.43

5265.33 26.91 237.87 93.50 80.85 16 28 9 4665.3 25.37 229.54

1289.31 .10 343.50 BS.flO 119.89 9 6 52 689.3 4.08 336.97

4972.29 28.02 216.10 93.28 79.15 17 54 8 4372.3 26.24 207.75

1141.41 -2.39 330.72 86.94 124.11 9 51 36 541.4 2.10 324.51

4692.95 30.89 194.11 92.51 74.58 19 IH 45 4092.9 28.47 185.75

CR6IT 0ETERMINATION ACCURACY

ST 432.7 SR 381.6 SS 272.2

CRT -.6613 ORS -.1246 CST .8214

LSA 555.2 NSA 313.3 SSA 22.9

ELI 526.9 EL2 235.1ALF 140.40

OIFFERENTIAL CCRRIECTIONS

T0E .1279 TRA -.f_33 TC3 1 .1312 6AU .1913

ROE -.2122 RRA .1162 RC3 -.767I FAU .04461

FOE .0127 FRA .8193 FC3-3.6901 85 ° 4808

80E .2478 BRA .6734 9C3 1.3668 FSP -679

NI0-CCLMSE EXECUTION ACCURACY

,SGT 1446.4 _ 658.6 .T_3 244:3
RRT -.7475 RRF .8066 RI"F -.8805

SG6 1589.3 _3 -.1351RI3 .8983

8_I 1534.9 562 412.3 THA 159.67

L4UNCH 0ATE ALK, 20 1970

HELIOCENTRIC CONIC

RL 151.37 LAL -.00

RP 107.69 LAP .54

RC 50.451GL 5.20

PLANETOC[NTRIC CONIC

C3 9.826 VHL 3,135

LNO_ AZNTH LNCH T|P_
90.00 7 9 29

90.00 15 18 27

10(3.OO 8 23 3

I[30.OO 16 47 34

110.0(3 9 13 54

110.0(3 18 13 12

FLIGHT TIN[ 106.00

OlSTAI_E 276.056

LOt. 326.57 VL 26.314 GAL -.66 AZL 89.38 HCA 119.00 S,NA

LOP 85.57 VP 37.465 GAP -9.19 42P 90.30 TAL 182.47 TAP

GP -21.23 24L 89.19 ZAP 26.64 ETS 47.14 2AE 145.03 ETE

ARRIVAL CAT[ DEC 4 1970

125.07 ECC .21053 INC .6183 vJ 29.435

301.47 RCA 98.74 4PO 151.41 V2 35.188

324.59 7AC 80.70 ETC 261.35 CLP -16.49

OLA -14.51RAL 236.33 RA0 6567.4 VEL 11.455 PTH 1.99 VHP

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIM[

1590.09 -1.14 4.93 87.15 118.30 7 35 59

5170.98 25.72 231.22 90.99 77.73 16 44 38

1352.73 -2.05 346.98 86.65 119.83 8 45 36

4883.59 26.73 209.82 90.72 76.09 18 8 57

1193.43 -4.38 333.44 85.Z0 123.94 9 33 48

4615.69 29.36 188.61 89.86 71.66 19 30 8

6.504 0PA -42.04 RAP 241.61 ECC 1.1617

PC) CST TIN INJ 2 LAT INJ 2 LONG
990.1 2.65 358.30

4571.0 23.77 223.10

752.7 1.94 340.46

4283.6 24.55 201.70

593.4 .11 327.23

4015.6 26.58 J80.54

ORBIT 0ETERNINATION ACCURACY

ST 416.3 SR 349.5 SS 289.7

CRT -.6465 ORS .0502 CST .7234

LSA 520.3 NSA 328.8 554 23.6

ELI 495.2 EL2 224.1ALF 142.60

OIFFERENTI4L CORRECTIONS HI0-COURGIE EXECUTION ACCURACY

TOE .1059 TRA -.6493 TC3 1.2411BAU .2035 SGT 1464.9 S_R 718.8 S(;3 268.6

ROE -.1865 RRA .1328 RC3 -.9269 FAU .04781 RRT -.7839 Rf_F .8489 RTF -.88fl2
FOE .O759 FRA .8653 FC3o4.2121BSO 4949 _ 1631.7 R23 -.1515 R13 .9072

_)E .2145 _'A .6627 BC3 1.5491 FSP -755 SG1 1578.3 _2 414.2 THA 157.31

LAUNCH OATE AUG 20 1970 FLI_'IT TIN[ 108.00 ARRIVAL 0ATE CEC 6 1970

HELIOCENTRIC CONIC 01STANCE _.76fl

RL 151.37 LAL -.00 LCL 326.57 VC 26.412 GAL -.80 A2'L. 89.14 HOk IL_Z.23 SNA 125.69 ECC .20480 INC .8618 Vl 29.435

RP 107.67 LAP .73 LOP 88.80 VP 37.542 GAP -8.50 AZP 90.46 TAL 183.09 TAP 305.32 RCA 99.95 APO 151.43 v2 35.198
RC 52.096 GL 7,48 GP -23._3 ZAL 90.38 ZAP _.65 [T$ 45,_ Z_ 143.35 ETE 3L;_.21 _AC 78.77 ETC 261.42 CLP -18.97

PLANETOCENTRIC CONIC

C3 9.314 VI.K. 3.0_Z OLA -12.02 RAL 235.66 RAO 6567.3 V1EL 11.433 PTH 1.98 VHP 6.199 OPA -44.15 RAP 241.80

LNOH ATMTH LN_H TINE L-I TINE |NJ I,_T |NJ _ INJ RT AGC INJ A_NTH INJ TIME PO CST TIN INJ 2 LAT
gO.OO 6 45 11 1665.36 -5.56 9.13 85.58 118.11 7 12 56 1065.4 .22

90.00 15 37 27 5074.70 24.16 L>Z4._0 88.73 74.76 17 2 2 4474.7 21.83

100.00 8 0 24 1422.69 -4.41 3_0,83 85.11 119.60 8 24 6 822.7 -.43

100.0(3 17 4 55 4792.59 25.08 203.56 88.43 73.19 IB 24 48 4192.6 22.54

110.00 8 54 48 1252.33 -6.61 336.54 83.76 123.62 9 15 40 652.3 -2.14

IIO.OO 18 27 1 45_5.72 27,53 183.12 87,50 68.88 19 42 37 3935.7 24.41

OIFFERENTIAL CORRECTIONS NIO-COU_$1E EXECUTION ACCURACY

TOE .0840 TRA -.6_2 TC3 1.3442 gAU .2172 S_T 1475.0 _ 795.5 S_3 294.4

ROE -.1575 RRA .1520 RC3-1.I113 FAU .05125 RRT -.8165 _ .8851RTF -.8897

FOE .1530 FRA .9136 FC3-4.7636 BSO 5119 _ 1675.8 1_3 -.1641 RI3 .9166

_OE .| 785 _RA .65|2 _C3 J .744I FSO -837 _| 1623.0 ,_2 417.4 THA 154.42

ECC 1.1533

INJ 2 LONG
2.50

216.70

344.29

195.69

330.30

175.34

CR_JT 0ETERNINATION ACCURACY

ST 398.1 SR 309.1 SS 324.4

CRT -.6427 CRS .1981CST .6167

LSA 488.2 HSA 346.8 $54 24.0
ELI 460.5 EL2 204.7 ALF 145.85
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES c VOL 5, 197Op

LAUNCH CATE AUG Z0 1970

HELIOCENTRIC CONIC

RL 151.37 LAL -.00

RP 107.64 LAP .9_

RC 53.818 GL 10.01

PLANE TC(ENTRIC CONIC

C3 8.925 VHL Z.988

LNCPi ATNTH LNCH TIM[
90.00 6 20

90.00 15 57 37

100.00 7 37 26

100.130 17 Z3 31

110.(30 $ 35 19

110.OO 18 42 7

FLIGHT TIM[ 110.00 ARRIVAL OATE CEC 8 1970

CISTANCE 289.458

LOt. 326.57 VL 26.500 GAL -.92 AlL 88.88 KA 125.46 ,5_A

LCP 92.04 VP 37.612 GAP -7.83 AZP 90.65 TAL 183.70 TAP

GP -25.47 7AL 91.52 ?AP 32.92 ETS 43.65 ZAE 141.69 ETE

126.14 ECC .19966 INC 1.1234 Vl 29.435

309.16 RCA 101.04 APO 151.45 v2 35.206

319.53 ZAC 76.58 ETC 261.44 CLP -21.59

CLA -9.29 RAL 235.11RAC 6567.3 VEL 11.416 PTH 1.98 VHP 5.924 0PA -46.46 RAP 241.71ECC 1.1469

L-I TIN[ |NJ LAT INJ LONG INJ RT ASC INJ A_ATH INJ TIIA_ PC) CST TIH INJ 2 LAT INJ 2 LONG

1747.40 -6.18 13.75 84.38 117.69 6 49 46 1147.4 -2.42 7.08

4976.16 3.24 218.02 86.79 72.00 17 20 34 4376.2 19.57 210.36

1499.66 -6.98 355.09 83.95 119.14 8 Z 25 899.7 -3.04 348.52

4699.13 23.10 197.33 86.47 70.48 18 41 50 4099.1 20.23 189.71

|318.40 -9.06 340.06 82.66 123.10 8 57 17 718.4 -4.66 333.76

4453.15 25.38 177.66 85.48 66.29 19 56 20 3853.2 21.96 170.18

OIFFER1ENTIAL CO_ECTIONS NI0-COUR_E EXECUTION ACCURACY ORBIT CETERt4INATION ACCURACY

TOE .05_ TRA -.6187 TC3 1.4173 BAU .2319 SGT 1478.4 SCa 890.3 SG3 321.5 St 378.9 SR 258.2 SS 382.2

ROE -.1230 RRA .1737 RC3-1.3186 FAU .05477 RRT -.8425 I_ .9146 RTF -.8935 CRT -.6568 CRS .2744 CST .5368

FOE .2499 FRA ,9_6 FC3-5.3126 BSP 5284 S_ 1725.9 1_3 -.1734 R13 .9265 LSA 477.0 HSA 358.1 SSA 23.8

8OE .I 364 BRA .6432 13C3 1.943| FS.P -9"Z'Z ,T_I 1673.0 SGZ 423.8 THA 151.06 EL1 424.3 EL2 Z 73.9 ALF J50.45

LAUNCH DATE AUG ZO 1970 FLI(_HT TIN[ 112.00 ARRIVAL CATE CEC I0 1970

HELICCKNTRIC CONIC 0ISTANCE _36.134

RL 151.37 LAL -.(30 LQ. 326.57 VL 26.579 GAL -1.03 A?L 88.59 HCA 128.69 SNA I26.75 [CO .19508 INC

RP 107.61 LAP 1.10 LOP 95.27 VP 37.675 GAP -7.18 42_ g0.88 TAL 184.27 TAP 312.97 RCA 102.02 APO

RC 55.612 GL 12.81GP -2B.O0 ZAL _2.59 ZAP 36.45 ETS 42.21 ZAE 139.98 ETE 316.52 ZAC 74.10 ETC

PLAN[T(XENTRIC CON! C
C3 8.658 V_ 2.942 0LA -6.52 RAL 234.70 RA0 6567.3 VlEL 11.404 PTH 1.97 VHP 5.683 0PA -49.00 RaP 241.27 ECC 1.1425
LN(.J.I AZNTH LI_H TINE L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ A2_4TH JNJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 5 55 46 1836.93 -8.98 18.83 83.61 116.97 6 26 23 1236.9 -5.29 12.10

90.00 16 19 13 4875.01 19.96 211,48 85.23 69.49 17 40 28 4275.0 16.99 204.06

I(30.00 7 14 7 1584.21 -9.75 359.84 83.20 118.40 7 40 31 984.2 -5.88 353.19

100.00 17 43 34 4602.97 Z0.78 191.13 84._0 68.01 19 0 16 4003.0 17.61 183.77

110.OO 8 15 29 1392.O5 -11.79 344.04 81.98 122.32 8 38 41 792.1 -7.44 337.65

110.130 18 58 40 4367.89 L:_.94 172._5 83.86 63.93 20 11 28 3767.9 19.24 165.06

OIFFERI[NTIAL CCRRECTION5 MI0-COURS_E EXECUTION ACCURACY CRSIT 0£TERHINATION ACCURACY

TOE .0318 TRA -.6043 TC3 1.473(3 BAU .2469 SGT 1468.6 S_ 1005.0 SG3 348.5 ST 361.5 SR 199.9 KS 463.4

ROE -.0808 RRA .2'046 RC3-1.5430 FAU .05812 RRT -.8614 RRF .9374 RTF -.8956 CRT -.7355 CRS .1986 CST .5069

FOE .3686 FRA 1.O283 FC3-5.8115 BSP 5470 SG6 1779.6 _3 -.1789 R13 .9364 LSA 517.8 HSA 341.6 ssA 22.8
802 .0868 BRA .6_0 6C3 _.1332 FSP -1009 .%1 1725.7 SG2 434.4 THA 147.14 ELl 393.9 EL2 124.3 ALF 155.24

1.4070 Vl 29.435

151.47 V2 35.214

261.40 CLP -24.37

LAUNCH OaT[ aug 20 1970 FLIGHT TIN[ 114.00 ARRIVAL CATE CEC 12 1970

HELIOCENTRIC CONIC CISTANCE 302.791

RL 151 .37 LAL -.00 LC_ 326.57 VL 26.649 GAL -1.13 ATL 88.28 HCA 131.92 SNA 127.20 [CO .19_01 INC 1.7176 Vl 29.435

RP 107.59 LAP 1.28 LOP 98.51 VP 37.732 GAP -6.56 *ZP 91.15 TAL 184.82 TaP 316.74 RCA 102.90 APO 151.49 V2 35.222

RC 57.469 GL 15.88 GP -30.82 7AL 93.55 ZAP 40.26 ET5 40.85 7A[ 138.16 [TE 313.18 ZAC 71.31ETC 261.28 CLP -27.31

PLAN[TC_ENTRIC CONIC

C3 8.516 VHL 2.918 0LA -3.10 RAL 234.45RA0 6567.3 VEL 11.398 PTH 1.97 VHP 5.477 OPA -51.78 RAP 240.39 ECC 1.1401

LNO.I AZMTH LNCH TIN([ L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO CSt TIM INJ 2 LAT INJ 2 LONG

90.00 5 30 27 1934.81 -11.95 24.49 83.33 115.87 6 2 42 1334.8 -8.37 17.64

90.00 16 42 32 4770.86 17.35 204.95 84.12 67.26 18 2 3 4170.9 14.12 197.77

I00.OO 6 50 21 1677.07 -12.71 5.15 82.94 117.29 7 18 18 1077.1 -8.95 358.38

100.00 18 5 19 4503.83 18.13 184.96 83.77 65,82 19 20 23 3903.8 14.71 177.84

110.O0 7 55 17 1473.81 -14.72 348.56 81.78 121.20 8 19 51 873.8 -10.48 342.03

I10.00 19 16 53 4279.85 20.20 166.88 82.69 61.82 20 _8 13 3679.9 16.28 159.95

DIFFERENTIAL CCRRECTIONS MI0-COURSE E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0046 T_A -.5900 TC3 1.4798 BAU .2636 SGT 1446.4 ,S_ 1142.8 .%3 374.6 ST 349.1 SR 155.6 KS 564.6

ROE -.0289 RRA .2399 RC3-1.7809 FAU .06121 RRT -.8744 I_ .9549 RTI r -.8960 CRT -.9_08 CRS -.2043 CST .5236

FOE .5084 FRA 1.0919 FC3-6.2233 BSP 5674 _ 1843.3 R23 -.1782 R13 .9465 LSA 605.7 MSA 312.3 SSA 21.1

80E .0292 6RA .6369 Be3 2.3154 FSP -1094 $61 1787.9 SG2 448,5 THA 142.61 ELI 378.6 EL2 52.4 ALF 157.OO

LAUNCH 0ATE AUG 2'0 1970 FLIGHT TINE 116.00 ARRIVAL 0ATE CEC 14 1970

HELIOCENTRIC CONIC 0ISTANCE 309.427

RL 151.37 LAL -.00 LOL 326.57 VL 2'6.711GAL -1.22 471. 87.94 PiCA 135.16 S_A 127.60 ECC .18743 INC 2.0616

RP IO7.57 LAP 1.45 LOP 101.74 VP 37.782 GAP -5.9_ A2'P 91.46 TAL 185._ TAP 320.47 RCA 103.69 APO 151.52

RC 59._82 GL 19.23 GP -33.96 7AL 94.39 _AP 44._4 ETS 39.50 ZAE 136.15 £TE 309.54 7AC 68.19 ETC 261.07

PLANETOCENTRIC CON|C

C3 8.508 VHL 2.917 0LA .37 RAL 234.38 RAO 6567.3 VlEL 11.397 PTH 1.97 VHP 5.315 0PA -54.80 RaP 238.95

LNO.I A2'NTH LNCH TIHE L-I TINE INJ taT INJ 1._

gO.O0 5 4 27 2042.16 -15.05 30.85
90.00 17 7 59 4663.18 14.40 198.43

100.00 6 25 58 1779.22 -15.81 11.14
1OO.130 18 29 9 44OI.35 15.16 178.80

110.00 7 34 37 1564.36 -17.85 353.72

110.00 19 37 0 4188.97 17.19 161.55

OIFFERENTIAL CQK_I[CTIONS

TOE -.0223 TRA -.5759 TC3 1.4364 BAU .2_19

ROE .O364 RRA .2834 RC3-2.0"200 FAU .06373

FOE .6702 FRA 1.1584 FC3-6.4851 B_P 5928
_OE .0426 _RA .6418 BC3 2.4786 FSP -1176

Vl 29.435

V2 35.229

CLP -30.43

ECC 1.1400

INJ RT AS_ INJ A2'NTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

83.62 114.27 5 _8 29 1442.2 -11.64 23.83
83.53 65.35 18 25 42 4063.Z 10.95 191.44

83.25 115.70 6 55 37 1179.2 -12.22 4.19
83.15 63.93 19 42 31 38OI.3 11.53 171.89

82.14 119.65 8 0 41 964.4 -13.77 346.98

82.03 59.99 20 46 49 3589.0 13.07 154.86

MID-COURSE EXECUTION ACCURAC_ CRBIT 0ETERHINATION 4CCURACY

SGT 1408.4 S(_ 1305.3 _3 398.0 ST 343.1 S_ 185.1 5S 682.7

RRT -.8814 I_ .9677 RTF -.8942 CRT -.9559 CRS -.7706 CST .fl724

.S(,8 1920.2 R23 -.1705 RI3 .9566 LSA 732.6 MSA 284.7 5SA 18.7
SGI 1862.8 ,%2 466.2 THA 137.47 ELI 386.8 EL2 48.2 ALF 152.25
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5, 1970 )

LAUNCH CATF AUG ZO 1970

HFL I_XZENTRI C CONIC

RL 1S1 ._7 LAL -.00

RP 107._ LAP 1.6_

RC 61.346 GL 22.85
PLAIqE T(XENTR 1C CONIC

C3 8.65_ VHL 2.94:3

LNC._ ATNTH LN(:H TINE
90.00 4 37 Z4

90.00 17 36 5

100.00 6 0 39

lO0.O0 18 55 31

110.00 7 13 17

ll0.O0 19 59 23

FLIGHT TINE 118o00 ARRIVAL CATE OEC 16 1970

DISTAI_E 316.043

LO. 316.57 VL 26.765 GAL -1.30 ATL 87.55 N(,A 138.39 S_IA 127.96 ECC .18478 INC ?.4470 VJ 29.435

LOP 104,98 VP 37.826 GAP -5.36 A?P 91.83 TAL 185.77 TAP }24.15 RCA 104.38 APO 151.54 V2 35.235

GP -37.43 7AL 95.06 ?AP 46.68 ETS 38.05 ?AE 133.90 ETE 305.61 ZAC 64.73 ETC 260.75 CLP -33.75

CLA 4.08 RAL 234.51 RAO 6567,3 V(L 11.404 PTH 1.97 VHP 5.197 OPA -58.06 RAP 236.78 ECC 1.1424
L-I TIME INJ LAT |NJ LONG INJ RT A54C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ZNJ 2 LONG

2160.5} -18.22 38.09 84.57 112.06 5 13 24 1560.5 -15.07 30.83

4551.27 11.12 191.84 83.52 63.79 18 51 56 3951.3 7.51 185.02

1891.99 -19.01 17.99 84.22 113.51 6 32 11 1292.0 -15.67 10.79

4293.04 11.89 172.00 83.12 62.37 20 7 6 3695.0 8.10 165.86

1664.69 -21.12 359.66 83.15 117,§3 7 41 l 1064.7 -17.27 352.65
4095.11 13.92 156.25 81.94 58.46 21 7 38 3495.1 9.64 149,75

0IFFER1ENT|4L C_CTIOIS

TOE -.0458 TRA -.5_08 TC3 1.3383 B_J .3OLP'Z

ROE .1198 RRA .3372 RC3-2.2429 FAU .06532

FOE .8498 FRA 1.2244 FC3-6.5342 BSP 6210

BOE .1273 BRA .6543 BC3 2.6119 FSP -1240

LAUNCH 047( AUG 20 1970

HELIOCENTRIC CONZC

RL 151.37 LAL -.00

RP 107.$3 LAP 1.79

RC 63.355 GL 26.75

PLANIE TOCENTRI C CONIC

C3 8.987 _ 2.998
LNC._ A2'NTH LNCH TINE L-I 7II4[ INJ LAT

90.00 4 8 43 2292.11 -21 .37

g0.00 18 7 34 4434.09 7,52
100.00 5 33 55 _017.28 -22.22

100.00 19 25 2 4184.15 8.31

110.00 6 50 59 177_.|0 -24.46

110.00 20 24 27 3_J8.10 10.40

0IFFER[NTIAL CQR'R1ECTICI_q

TOE -.O654 TRA -.5434 TC3 1.1859 BAU .3248

ROE .2235 RRA .4032 RC3-2.4293 FAU .06567

FOE 1.O415 gRA 1.2646 FC3-6.3259 BSP 6551

BOg .2323 8RA .6767 BC3 2.7033 FSP -1282

NI0-COURS( EXECUTION ACCURACY

5GT J351.7 _ 1492.8 _3 416.5
RRT -.8825 RRF .9770 RTF -.889!

SC_ 2013.8 1_3 -.1560 R13 .9662

5GJ 1954.4 _ 485.6 THA 13J .78

FLIGHT TINE 120.00

0I STANCE _.2.636

ORBIT 0ETERNINATION ACCURACY

ST 341.2 SR 306.7 SS 811.6

CRT -.8259 CRS -.9543 CST .6257

LSA 894.2 NSA 263.3 SSA 16.1

ELI 438.6 EL2 134.5 ALF 138.68

4RRIVAL DATE DEC 18 1970

LQ. 326.57 VL 26.613 GAL -1.38 42_. 87.11 NCA 141.62 5NA 126.28 ECC .18153 INC 2.8850 Vl 29.435

LCP 108.22 VP 37.865 GAP -4.80 AZP 92.26 TAL 186.16 TAP 327.78 RCA 104.99 APO 151.56 V2 35.240

GP -41.23 ZAL _5.56 ZAP 53.24 ETS 56.42 2AI[ 131.32 (TE 301,48 ZAC 60.92 ETC 260.28 CLP -37.28

DLA 8.01RAL 234.86 RAO 6567.3 VEL 11.418 PTH 1.98 VHP 5.136 OPA -61.52 RAP 233.62 ECC 1.1479
INJ I.CNG INJ RT A,_C INJ A2)4TH INJ TII4E PO CST TIN INJ 2 LAT INJ 2 LONG

46.45 66.29 109.03 4 46 55 1692.1 -18.58 38.89

185.11 84.19 62.62 19 21 28 3854.1 3.79 178.42

25.91 85.97 110.55 6 7 32 _1417.3 -19.22 18.40

166.31 83.76 61.18 210 34 46 3584.2 4.40 159.70

6.38 84.95 114.66 7 20 36 1176.1 -20.93 3!H).22

150.93 82.50 57.15 21 31 6 3398.1 6.01 144.59

MIO-C_._E E_ECUTION ACCURACY ORBIT 0ETERMIk_ITION ACCURACY

SGT 1272.9 SC_ 1705.7 SG3 427.6 ST 337.9 SR 488.7 SS 944.4

RRT -.8767 RRF .98_t6 RW -.8791 CRT -.7640 CRS -.9893 CST .6644

2128.5 1_3 -.1354 R15 .9749 LSA 1087.8 MSA 247.6 SSA 13.6

SGI 2067.5 SG2 505.2 THA 125.65 ELI 563.2 EL2 189.1 4LF I21.85

LAUNCH OAT( AUG 20 1970

HELIOCENTRIC CONIC

RL 151 .37 L4L -,O0

RP 107.52 LAP 1.95

RC 65.403 GL 30.90

PL4N[ TOCI_NTR 1C CONIC

C3 9.557 VHL 3.091

LNCH AZNTH LNCH 7114[

90._ 3 37 26

90.OO t8 43 31

I00.00 5 5 0

I00.00 19 58 39

I10.00 6 27 16

110,0(3 20 32 52

FLIGHT TIN[ 122.00

LCI. 326.57 VL 26.854 GAL

LOP 111.47 VP 37.898 GAP

GP -45.34 ZAL 95.85 2AP

ARRIVAL CATE CEC 20 1970

CISTANCE 329.206

-1.41 AZL 86.61HCA 144.85 S#44 128.55 ECC .17916 INC 3.3904 Vl 29.435

-4.25 AZP 92.77 TAL 186.49 TAP 331.34 RCA 105.52 APO lfil.5B v2 35.2_5

57.97 (TS 34.50 ?AE 128.38 ETE 297.17 ZAC 56.80 ETC 259.62 CLP -41.03

OL4 12.16 R4L 235.45 RAO 6567.3 VEL 11.443 PTH 1.98 VHP

L-I TII,_ INJ LAT INJ LONG INJ RT ASC INJ A?NTH INJ TIN_

2440.27 -24.33 fiG.X3 88.92 104.96 4 IB 6

4309.85 3.58 178.11 85.68 61.89 19 55 21

2137.89 -25.27 35.24 88.63 106.53 fl 40 57

4067.45 4.43 159.82 85.21 60.41 21 6 26

1g00.45 -27.74 14.76 87.70 110.83 6 58 56

3897.66 6,65 145.57 85.84 56.39 21 57 49
CIFFER(NTIAL CORRECTIONS NIO-G3J_SE EXECUTION ACCURACY

TOE -.0719 TRA -.5232 TC3 ._140 BAU ._494 _T 1171.3 SGR 1942.1 _3 429.1

ROE .3572 RRA .48_O RC5-_.5513 FAU .06438 RRT -._16 _ .9_83 RTF -.8614

FOE 1.2370 FRA 1.3359 FC3-5.8317 0,%° 6957 SCd_ 2_68.0 R23 -.1109 RI_ .9823
BO( .3643 _RA .7|34 8C3 2.7345 FSP -1295 SGI 2"206.8 SG2 fl23.2 THA 119.26

LAUNCH OATE 4UG 20 1970 F'LIGHT TINE 124.00

OISTM_CI[ 335.752HELIOCENTRIC CCNIC

5.141CPA -65.11 RAP 229.09 ECC 1.1573

PO CST TIN INJ 2 LAT INJ 2 LONG

1840.3 -22.04 48.38

3709.8 -.21 171.48

1557.9 -22.76 27.34

3467.5 .46 153.29

1_00.5 -24.65 6.95

3297.7 2.19 139.32

ORBIT 0ETERMINATION ACCURACY

ST _26.6 SR 718.7 SS 1073.8

CRT -.7292 CRS -.9970 CST .6757

LSA 1311.6 MSA 236.2 SS* 11.2
EL1 760.6 EL2 211.1 ALF 109.93

iRRIVAL OATE CEC 22 1970

RL 151.37 LAL -.00 LQ. 326.57 VL Lq5.889 GAL -1.45 A_. 86.02 HOl 148.08 _AA 128.78 £CC .17713 IN( 3.9840 Vl 29.435

RP 107.51 LAP 2.11 LCP 114.71 VP 37.927 GAP -3,71 AZP 93.38 TAL 186.76 TAP 3_4.84 RCA 105.97 APO 151.60 V2 35.249

RE 67.486 GL 55.29 GP -49.73 ZAL 95.9"Z _AP (N_.79 (TS _.20 241[ 125.03 (T( 292.75 2AC 52.38 ETC 258.71 CLP -44.98
PLAN[TOCENTR_C CONIC

C3 10.449 VHL 3.233 DLA 16.49 RAL 236.29 RAO 6567.4 VI[L 11.482 PTH 2.00 VHP 5.225 OPA -68.72 RAP 222.58 ECC 1.1720

LNCH AZNTH LNCH TINE L-I T|RE INJ LAT INJ LO_ INJ RT AS( INJ _ZMTH INJ TINE PO C$T TIN INJ Z, LAT INJ 2 LONG

90.00 3 I 53 2610.70 -2_.B0 6_.16 g*Z.58 99.51 3 4_ 23 2010.7 -25.21 59.86

90.00 19 2fl 46 4174.99 -.77 170.59 88.19 61.69 20 33 21 3575.0 -4.5fl 163.94

100.00 4 32 31 2318,41 -27.90 46.44 92.36 101.20 5 11 9 1718.4 -26.07 38,11
100.1_ _ 37 49 3942.52 .21 152.95 87.64 60.11 21 45 31 3342.5 -5.77 146.43

110.00 6 J 19 2040.$5 -_0.74 24.55 91.57 105.74 6 35 20 1440.6 -28.28 16.22

110.00 21 25 30 3793.13 2.69 140.07 116.09 55.91 L_ 28 43 3193.1 -1.80 133.87

OIFF(RENTIAL CORI_CTION_ MI0-(.OJR_E _XECUTION ACCURACY ORBIT DETKRNINATION ACCURACY
TOE -.0624 TRA -.49_5 TC3 .7463 8AU .3757 SGT 1042.8 _ 2195.7 ,%3 418.4 ST 297.1 SR 985.1 SS 1183.7

ROE .5241 RRA .fl848 RC3-2.3836 FAU .06126 RRT -.8_01 RRF ,9916 RTF -.8281 CRT -.6585 CRS -.9990 CST .6260

FOE 1.4149 FRA 1.3_2 FC3-5.07_J _SP 74_O S_B 24_0.8 R_3 -.0853 RJ_ .98_0 L$A 1551.6 N$A 228.9 SSA 9.1

_0£ .5278 _RA .7671 Be3 2.689"_ FSP -1275 S61 2370.4 _2 538.6 THA J12.76 ELI 1005.3 EL2 2J9.1 ALF 101.80
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAU_N OATE At,K, 20 1910 FLZ(,HT TIN[ IZ6.(X) ARRIVAL DATE DEC 24 1910

I'#[LI(X[NTRIC CONXC

RL 151o37 LAL -.00

RP 107.50 LAP 2.25

R( 69.600 &L 39.88

PLAN[TOC[NTRIC CGNIC

C3 11.804 W_L 3.436

LNO4 AZI,ITU L.I_H TINE

9O.OO Z IB 27

90.00 ZO 18 2

100.00 3 53 51

100.00 81 85 20

110.00 5 31 50

110.0(3 L=_ 3 50

DISTANCE 341.212

LOt. 386.57 VL 16.918 GAL -1.47 AZL 85.30 HCA 151.31 SlAA 128.98 ECC .17541 IN(: 4.6959 Vl 19.A35

LOP 117.96 VP ]7.951 GAP -3.20 AZP 94.|Z TAL 186.96 TAP 338.27 RCA 106.36 APO 151.61 v2 35.253

GP -5A.36 7AL 95.7a ZAP 67.59 ETS 89,41 7AE 181.28 ETE 288.25 7AC 47.71 ETC 857.49 CLP -49.1]

0LA 20.96 RAL Z37.40 RAO 6567.4 _L 11.541 PTH 2.01 VHP 5.409 0PA -71.16 RAP 213.11 ECC 1.1943

L-I TINE |NJ LAT ]NJ LONG INJ RT ASC INJ AT_ATH INJ TII4E PO C$T TIN INJ Z LATINJ 2 LONG

1815.05 -28.23 82.92 97.3I 92.26 3 5 12 2715.1 -27.62 7A.3I

4020.83 -5.71 161.96 92.01 62.22 21 25 3 3410.8 -9.39 155.10

2507.44 -_).63 60._[} 97.22 94.17 4 55 38 1_07.4 -28.73 51.5!

3803.M -4.49 145._ 91.34 60.42 22 28 43 3203.7 -8.40 I38.71

2"_00.89 -33.10 36.45 96.75 99.08 6 B 31 1600.9 -31.49 27.59

3682.99 -1.52 134.33 89.50 55.85 23 5 13 3083.0 -5.99 128.10

OR8|T 0ETERt41NATION ACCURACY

ST 251.4 SR 1281.4 SS 1266.5

CRT -.4659 CRS -.9997 CST .4417

LSA IB05.2 MSA 224.6 SSA 7.4

ELI 1286.9 EL2 221.5 ALF 95.]8

OIFFEN1ENTIAL C_CTIONS NIC-COUR_ EXECUTICN ACCURACY

TOE -.0274 TRA -.4611 TC3 .4916 61KJ .4012 S_T 891.2 .T_R 2459.4 SG3 394.7

ROE .7332 RRA .7086 1_3-2.501_ FAU .05616 RRT -.7656 IMF .9939 WIT -.7623

FOE ] .5617 FRA I .3795 FC3-4,1185 8.qP BO24 S_B L=_15.9 /_3 -.00=04 R13 .99"Z0
.7337 ORA .8454 _3 2.3454 FSP -121d SGJ 1557.2 _ 331.4 THA 106.28

LAUNCJ'I OAT[ AUG 20 1970 FLIC_T TIN[ 128.OO ARRIVAL OATE DEC 26 J970

I.ELIO(ENTRIC CCNIC OI$TANCE 348.764

RL 131.37 LAL -.IX) LOt. 316.37 VL 26.942 GAL -1.49 AZL 84.43 PICA 154.53 5tAA 129.14 ECC .17398 INC 5.5713 VI 29.435
RP 107.49 LAP 2.39 LOP ]21.Z0 VP 37.9?0 GAP -2.?0 ATP _.03 TAL 187.09 TAP 341.62 RCA 106.68 APO J5J.6! V2 35.255

RC 71.740 GL 44.62 GP -39.19 ZAL 95.43 ZAP 72.23 ETS L_.05 7AE 117.14 [TE 283.69 ZAC 42.H6 ETC 255.84 CLP -53.44

PLANETOCENTR|( CCINJE

C3 13.861 VHL 3.723 DLA 25.52 RAL Z_.79 RAO 6367.5 VEL 11.630 PTH 2.04 VHP 5.720 OPA -75.10 RAP 199.29 ECC 1.2281

LNCH A2NTH LNCH T|NE L-I TINE INJ LAT ZNJ LOt_ INJ RT A_ INJ A214TH INJ TINE PO CST TIM INJ 2 LATINJ 2 LONG

gO.OO 1 15 56 X389.13 -27._ 102.87 102.73 82.34 Z 7 25 2489.1 -28.12 94.29

gO.OO 21 31 39 _15.66 -12.04 150. m'1 97.86 64.18 22 35 15 3215.7 -15.42 143.15

100.00 3 2 7 2746.79 -29.49 77.96 103.00 84.85 3 47 54 2146.8 -29.89 69.11

100.00 L_4 28 9 3613.24 -10.12 135.80 96.86 61.72 23 28 A3 3033.2 -13.82 I28.97

110.00 a 36 12 2389.89 -34.18 51.08 103.23 90.50 5 36 1 1789.9 -33.73 41.86

110.00 _ 50 34 3562.g0 -6.09 128.03 94.42 56.30 23 A9 57 2968.9 -10.48 121.69

OIFFERIr.NTIAL CORRECTIONS NI0-CCURSIE EXECUTION ACCURACY CRBIT 0ETERMINATION ACCURAC_

TDE .OA?O TRA -.4112 TC3 .2441 8AU .4265 ,SGT 728.0 SC.R 2720.5 .563 358.3 ST 222.5 SR J591.B SS I312.1
.9933 RRA .8617 RC3-2.2888 FAU .04918 RRT -.6209 RRF .9954 RTF -.6166 CRT .0495 CR5 -.9999 CST -.0644

FOE 1.6640 FRA 1.3638 FC3-3.0719 8SP 8613 SC_ 2816.2 R23 -.0371 R13 .9947 LSA ZO62.9 NSA 222.7 55A 5.9

801[ .994A BRA .9fl48 8C3 2.3018 FSP -1109 .%1 2759.4 S_ 562.6 THA 99.85 ELI 1591.9 EL2 222.2 ALF 89.60

LAUNCH DATE AUG 20 1970 FLIGHT TIN[ I]0.00 ARRIVAL CATE DEC 2_ 1970

HELIOCENTRIC CONIC DISTANCE ]55.217

RL 151.37 LAL -.OO LC_. ]26.57 VL 26.961 GAL -1.48 AZL 83,32 HCA I57.75 S,,4A 129.27 ECC .17281 INC 6.6813 V! 29.435

RP IO1.48 LAP Z,53 LOP 124.45 VP 37.986 GAP -2.21 AZP 96.19 TAL 187.I4 TAP 344.89 RCA 106.93 APO 151.61 V2 35.157

RE 73.903 GL 49.41 GP -64.17 7AL 94.89 ZAP 76.59 ETS 2_.02 ZAE II2.63 ETE 279.0| ZAC ]7.84 ETC 253.55 CLP -57.84

PLANETOCENTRIC CONIC

C3 17.050 VHL 4.129 0LA ]O.08 RAL 240.47 RA_ 6567.7 VEL I1.166 PTH 2.08 VHP 6.L_2 GPA -77.04 RAP 179.96 ECC 1.2806

LN(J.I AZNTH LNCH TINE L-I TINE IN| LAT "IN| LCIN_ IN| RT ASC IN| A2'NTH IN| TINE PO CST TIN IN| 2 LAT IN| 2 LONG

79.39 22 2 41 3775.81 -21.75 151.71 106.98 68.69 2] 5 ]6 3]15._ -24.45 14].94

1OO.61 0 58 20 3222.19 -21.73 110.97 106.97 68.67 I 52 3 2622.2 -24.44 10].20
79.39 22 2 41 3775.81 -_1.75 151.71 IO6.98 68.69 23 5 ]6 3175.8 -24.45 143.94

IOO.61 O 58 20 3222.19 -21.73 110.97 106.97 68.67 1 52 3 2611.Z -24.44 JO]._0

110.00 4 7 34 2628.62 -32.78 69.52 110.48 79.71 4 51 23 L:'028.6 -33.85 60.45
110.00 23 52 37 3417.38 -11.50 120.24 101.57 57.39 24 49 ]5 2817.4 -15.70 11].65

OIFFERENTIAL CORRECTIONS NIO-COURS[ EXECUTION ACCURACY ORBIT 0ETERIAINATION ACCURACY

TOE .1834 TRA -.3376 TC3 .0353 8AU .4465 SGT 598.9 _ 2966.0 ,%3 311.9 ST ,"01.9 SR 189].9 55 I]14,6

ROE 1.31A6 RRA 1.0535 RC3-1.9384 gAU .04084 RRT -.2801 RRF .9965 R'IT -.2747 CRT .6678 CRS -.9999 CST -.6745

FOE 1.7073 FRA 1.32'09 FC3-2.0736 8SP 92_ _ _025.9 R_3 -.0160 R13 .9964 LSA 2314.3 MSA 223.5 SSA 4.8

802 1.]274 _qA 1.10_3 803 1.9587 FSP -975 SGI 2971.0 SGZ 574.0 THA 93.36 ELI 1904.7 EL2 _23.4 ALF _].84

LAUNCH OATE AUG 2'0 1970 FLIGHT TIN[ 132.00 ARRIVAL DATE DEC 30 1970

HELIC(ENTRIC CONIC

RL 191.37 LAL -.O0

RP 107.48 LAP 2.63

RC 76.O87 GL 54.16

PLAN[TOCENTRIC COIq1C

C3 22.207 VHL 4.712

LNO4 AZMTH LNCH T|NE
69.34 21 2 59

110.66 2 13 45

69.34 21 2 39

110.66 2 13 45

69.34 21 2 59

110.66 2 13 43

DIFFERENTIAL O3RNI[CT|OI_

TOE .4208 TRA -.L=_Z_

ROE 1.7079 RRA 1.2982

FOE 1.6880 FRA 1._32

_OE 1.7589 _RA 1.3174

0ISTANCE 361.657

LOL 326._7 VL 26.976 GAL -1.47 AZI. 81.86 HC_ 160.95 SNA 129.37 ECC .17188 INC 8.1442 V; 29.435

LOP 127.70 VP 37.997 GAP -1.74 _ZP 97.70 TAL 187.11 TAP 348.06 RCA 107.14 APO 151.61 v2 35.258

GP -69.32 7AL 94.20 TAP 80.52 ETS 17.17 ZAE 107.77 ETE 274.08 ZAC 32.70 ETC 250.30 CLP -62.19

TC3 -.113fl 8_J .4571

RC3-1.5353 FAU .03|68
FC3-1.2351 8SP 9903

8C3 1_5395 FSP -819

OLA 34.54 RAL 242.44 RAO 656?.9 VI[L 11.9_3 PTH 2.14 VHP 6.928 0PA -77.4J RAP 156.49 ECC 1.]655

L-| T|NE |NJ I.AT IN| LONG IN| RT ASC IN| ATMTH |NJ T|ME PO C$T TIN IN| 2 LAT IN| 2 LONG

4049,17 -L=_.93 17_.|0 114.54 63.43 12 10 29 5449._ -26.30 165.54

3073.91 -2"Z.91 100.25 114.54 63.42 3 4 59 2A73.9 -26.29 92.69

4049.17 -22.93 173.10 114.54 63.43 22 10 29 3449.2 -26.30 165.54

_73.91 -L:_'Z.91 100.25 114.54 63.42 3 4 59 2473.9 -26.29 92.69

4049.17 -12.93 173.10 114.54 63.43 22 10 29 3449.2 -26.30 165.54
3073.91 -12.91 100.25 114.54 63.42 3 4 59 2473.9 -26.29 92.69

MIO-COURe_ _ECUT|ON ACCURACY ORBIT OETERNINATION ACCURACY
SGT 618.YSC_ 3174,5 SG3 259.0 ST 521.1SR 2155.0 SS 1272.9

RRT .2975 RRF .9972 RTF .3038 CRT .8953 CRS-I.OOO0 CST -.8980

SG_ 3234.2 R23 .OO35 R13 .9972 LSA 2546.4 MSA 227.5 SSA 3.9

SGI 3180.0 SGZ 589.5 THA 86.57 ELI 2205.5 EL2 226.8 ALF 77.65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE AUG Z0 1970 FLIGHT TIME 134.00 ARRIVAL CA TE JAN 1 1971

HELIC_ENTRIC C,_|( 0ISTAN(E 368.046

RL 151 .37 LAL -.80 LOL 326.57 VL 26.987 GAL -I.44 4ZL 79.83 HCA 164,14 SHA 179.45 ECC .17116 INC10.1777 Vl ?9.435

RP 107.48 LAP ?.77 LOP 130.95 VP 38.005 GAP -1.29 ATP 99.79 TAL 187.00 TAP 351.14 RCA 107.29 APO 151.60 v2 35.259

RE 78.289 GL 58.70 GP -74.70 ZAL 93.40 ZAP 83.88 ETS II.I6 ZAE 102.52 ETE 268.54 ZAC 27.]9 ETC 245.28 CLP -66.18
PLANIETOCENTRIC CONIC

C3 3! ,097 VHL 5.576 CLA 38,72 RAL 244.67 RA0 6568.2 VEL 12.348 PTH 2.23 VHP 8.0_'J CPA -75.97 RAP 133,79 ECC 1,5118

LNCH AZHTH LNCH TINE L-I TiM[ INJ L4T INJ LONG INJ RT AS_ INJ A]'NTH INJ TINE PO CST TIM INJ 2 LAT JNJ 2 LONG

62.4I ZO 34 46 4242.24 -L:'Z.50 188.39 123.57 57.62 2! 45 28 3642.2 -26.61 181.25

117.59 2 59 42 3047.44 -22.49 97.86 123.56 57.6| 3 5_ 29 2447.4 -26.59 90.73

62.41 20 34 46 4242.24 -22.50 188.39 123.57 57.62 21 45 28 3642.2 -16.61 1_1.25

117.59 2 59 42 3047.44 -22.49 97.86 123.56 57.61 3 50 29 2447.4 -26.59 90.73

62.41 213 34 46 4242.24 -L_Z,50 188.39 123.57 57.62 21 45 28 3642.2 -_6.61 181.25

117.59 2 59 42 3047.44 -LP'_.49 97.86 123.§6 57.61 3 50 29 2447.4 -26.59 90.73

OIFFERENTI4L CORI_CTION$ MI0-COURS_ EXECUTION ACCURACY ORBIT CETERHIN4TION ACCURACY

TDE .8408 TRA -.0308 TC3 -.1887 BAU .4485 S_T 880.1 SGR 3315.8 SG3 204.8 ST 864.0 SR 2334.3 $5 1197.2

ROE 2.1846 RRA 1 .6L_03 RC3-1 .0621 FAU .02230 RRT .7121 RRF .9976 RTF .720! CRT .9577 CRS-1.0000 CST -.9596

FOE 1.6179 FRA J .1702 FC3 -.621J8 6SP 10510 SC_ 3433.2 R23 .O'ZL:_ R13 .9974 LSA 2751 .9 MSA 216.1 $$A 3.2

BOE 2.3408 8RA 1.6206 BC3 1.0788 FSP -653 SG1 3377.9 SC,2 613.4 THA 78.80 EL! 2478.0 EL2 2]4.3 ALF 70 .]0

LAUNCH 0ATE AUG 20 1970 FLIGHT TINE 136.00 ARRIVAL CATE JAN ] 1971

HELIC_ENTRIC CONIC 0ISTANC[ 374._4

RL 151.37 LAL -.00
RP 107.48 LAP 2,87

RE 80.507 GL 62.73

PLANETOCENTRIC CONIC

C3 47.960 VHL 6.925
LNCH A]'NTH LNCH TIME

57.08 20 20 1_

122.92 3 33 5

57.08 20 20 15

122.92 3 33 5

57.08 20 gO 15

122.92 3 33 5

OIFFER1ENTIAL CCRRECTION$

TOE 1.6795 TRA ._3

ROE 2.8977 RRA 2.0595

FOE 1.5255 FRA 1.0942

80E 3.1778 BRA 2.092_

LQ. 326.57 VL 16.993 GAL -1.39 A2'L 76.81 PICA
LGP 134.20 VP 38.009 GAP -.86 AZP 10"Z.87 TAL

GP -80.48 ZAL 92.55 ZAP 86.57 ETS 2.66 ?At

167.31 5NA 129.49 ECC .17063 INC1].1851 VJ ?9.4]5

186.78 TAP 354.09 RCA I07.40 APO 151.59 V? ]5.?58

_.7_ ETE 260.95 ZAC 71.80 [TC ?]6.15 CLP -68.81

OLA 42.36 RAL 247.03 RAO 6568.8 VEL 13.012 PTH 2.37 VHP 9.768 0PA -72.97 RAP 115.2_ ECC 1.789]

L-| TZNE INJ LAT INJ I.£NG INJ RT AS( ]NJ A214TH INJ TINE PO CST T_N INJ 2 LAT INJ 2 L(_G
4418.55 -19.87 201.43 133.70 51.79 21 33 53 3818.6 -?4.68 194.93

_089.fl4 -19.85 99.45 133.69 51.78 4 24 35 2489.5 -24.66 9?.95

4418._5 -19.87 2OI.43 133.70 51.79 21 )3 5_ _q18.6 -74.68 194.9]

30_9.54 -19.85 99.4§ 133.69 51.78 4 24 35 24_9.5 -?4.66 92.95

4418.55 -19.87 L=01.43 133.70 51.79 Zl 33 53 3818.6 -?4.68 194.9]

3089.54 -19.85 99.45 133.69 51.78 4 24 35 2489.5 -74.66 9?.95
NI0-_SI[ EXECUTION _CCURAC_ _RBIT OETERNINATIC_N ACCURACY

TC3 -.19'Z5 8AU .3966 SGT 1473.8 SGR 3310.8 SG3 154.6 ST 1395.1 SR 7336._ SS 1109.4

RC3 -.3878 FAU .01_03 RRT .87_ RRF ,9974 RTF .8898 CRT .9777 CRS -.9998 CST -.9811

FC3 -.2333 8SP 10843 SC,8 3624.0 R_3 .0399 R13 .9972 LSA 29?7.8 MS_ ?55.9 554 ?.7

Be3 .6186 FSP -485 ,%1 3562.8 S(,_ 663.! THA 67,91 ELl ?709.7 [L_ _5_.9 ALF 59.43

LAUNCH 04TE AUG 20 1970 FLIGHT TIM[ 138.00 ARRIVAL C4TE JAN 5 _971

HELI(XENTRIC CONIC 0IST_NCE 380.636

RL 151 .37 LAL -,DO LOL 326.57 VL 26.996 G_L -1.32 _ZL 71.87 HCA 170.41 SHA 179.51 ECC .17078 INC18.1]18 Vl 29.435

RP 107.48 LAP Z,97 LOP 157.45 VP 38.011 G_P -.46 AZP 107.89 TAL 186.45 TAP 356.86 RCA 1_7.46 APO 151,56 V? ]5.757
RC 8?.739 GL 65.69 GP -87.06 ZAL 91.70 Z4P 88.52 ETS 340.32 ZAE 89.97 ETE ?39,83 Z_C 15.75 ETC ?_8.40 CLP -59.70

PL4M[TOCENTRIC CONIC

C3 84.937 VHL 9.716 _LA 44.94 RAL 249.23 R40 6369.7 V[L 14.363 PTH 2,61 VHP 12,729 _PA -6_.]0 RAP 100.65 ECC _.3979

LNCH AZNTH LNCH TIM[ L-I TIM[ INJ LAT INJ LONG INJ RT 45( INJ AZMTH INJ TIH_ PO CST TIN INJ 2 LAT INJ _ LONG

53.5? 20 14 54 4593.28 -14.63 212,41 144.08 47.02 21 31 27 ]993.] -?0.00 2_6.61

126.48 3 56 0 3188.93 -14.62 103.66 144.06 47.02 4 49 9 ?588.9 -19.98 97.86

53.52 20 14 54 4593.28 -14.63 212.41 144,08 47.02 _1 31 27 3993.] -?0.00 706,61

126.48 3 36 0 3188.93 -14.62 103,6_ 144.06 47.02 4 49 9 ?588.9 -19,98 97,86

53.52 2'0 14 54 4593.28 -14.63 212.41 144.08 47.02 21 31 27 3993.] -20.00 _06.61

1Z6.48 3 56 0 3188.93 -|4.6Z 103.66 144.06 47.0_ 4 49 9 2588,9 -19.98 97.86

OIFFER[NTI4L COI_IECTIONS MIO-O0UR_ EXECUTION ACCUR_C_ CRBIT _[TERNINATION ACCURAC_

TOE 4.0111 TRA 1.7792 TC3 -.1411 8AU .Z_68 SGT L:_J34.3 _ _34_.4 SG3 111.5 ST ?_37.4 5R 1360.0 SS ID]6.9

ROE 1.9701 RRA 2._429 RC3 -.1767 FAU .00443 RRT .8984 RRF .9734 RTF .9724 CRT .96fi4 CRS -.9883 CST -.9939

FOE 1.4503 FRA 1.0463 FC3 -.0451 8SP 1140_ SG_ 3770.2 R_3 .OflTB RI3 .9969 LS_ 3043.3 MSA 518.6 SSA 2.1

BOE 4.4689 BRA 2,8629 8C3 .L:_262 FSP -3fl6 SGI 3678.6 _2 826.0 THA 37.69 ELI 7861 .6 EL? 314.4 ALF 77,7_

LAUNCH 0ATE AUG 20 1970 FLIGHT TINE 140.00 ARRIVAL CA TE JAN 7 1971

H_LIOCENTRIC CONIC 0ISTANCE 386.717

RL Ill .37 LAL -.{30 LCt. 326.57 VL 26.99_ GAL -1.21 4ZL 62.40 HC_
RP 107.49 LAP 3.06 LCP 140.70 VP 38.009 GAP -,10 AZP 117.44 TAL

RE 84.985 GL 6_.19 GP -83.83 ZAL 90.93 ZAP 89.67 ETS 210.21 ZAE

PLANETO_[NTRIC CC_qlC

C3 186.792 VHL 13,6457 OLA 45.15 RAL 2_O.47 RAO 6371.0 VEL 17.353 PTH

LN(J,I AZMTH LN_H TINE L-I TINE INJ LAT INJ LCN_ INJ RT AS_
_3.24 20 18 45 4749.44 -7.44 _19.74 133.02

126.76 4 2 1 3339.45 -7.42 110.47 133.01

53.24 20 18 45 4749.44 -7.44 219.74 153.02

126.76 4 2 1 3339,45 -7,42 110.47 153.01

53.24 20 18 45 4749,44 -7.44 _19.74 1_3.0_

126.76 4 2 1 3339.45 -7.41 110.47 153.01

DIFFERENTIAL CCRRIECTICN$

TOE 1.2947 TRA 1.9_106 TC3 .0031 BAU .1781

ROE-6.65]4 RRA-3.9I_ RC3 -.0713 FAU-.00_O3

FOE 1.5187 FRA 1.1_30 FC3 .0_79 8_ 11713

_OE 6.7831 8R_ 4.3740 8C3 .0713 FSP -237

173.39 S_4A 129.51 ECC .17005 INC77.5983 vJ ?9.435

185.91 T4P 359.79 RC_ 107.49 APO 151.53 v2 35.?55

81.06 ETE 111.04 7AC 9.49 ET( 57.75 CLP _6,89

2.97 VHP 18,484 OPA -61.J9 RAP 88.20 ECC 4.0741

INJ A2_4TH INJ TINE PO CST TIM INJ ? LAT INJ ? LONG

43.33 _1 37 54 4149.4 -13.0| 714.3]

45.33 4 57 41 ?739.4 -13.00 105.O6

45.33 ZI 37 54 4149.4 -13.01 ?14.33

45.33 4 57 41 ?739.4 -13.00 105.06

45.33 _1 37 54 4149.4 -J3.01 214.33

43.33 4 _7 41 2739.4 -13.00 105.06

NI0-C._UR_E EX£CUTION ACCURACY ORBIT 0ETERI41NATION'ACCURACY

,%T |280.3 5GR 3639.4 SG3 80.0 ST 644.7 SR 2877.3 SS 1065.9

RRT -,g046 RRF -._931 RI"F .9433 CRT -.9477 CRS ,9982 CST -.9650

SC_ 38_8.1 R_3 -.0662 R13 -.9970 LSA 3128.6 MSA 206.3 SSA 1.7

5G1 _2.9 SG_ 319.5 THA 108.00 ELI" 2941 .8 EL2 201 ,3 ALF 10_.O4
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE AUG 20 1970 FLIGHT TIE 142.00 ARRIVAL GATE JAN 9 1971

HELIOCENTRIC C(_/IC

RL 151.37 LAL -.00

RP 107.50 LAP 3.14

RC 87.241 6L 59.61

PLANE TOCENTRIC CONIC

C3 577.963 VHL 24.041

LNCH AZMTH LNCH TIME
62.51 20 51 39

117.49 3 15 32

62.51 20 51 39

117.49 3 15 32

62.51 213 51 39

117.49 3 15 32

LOL 326.57 VL 26.993 GAL

LOP 143.95 VP 38.004 GAP

GP -68.74 ZAL 90.29 ZAP

DISTANCE 392.290

-.99 AZL 39.79 HCA 175.92 SMA 129.49 ECC .16984

• 11AZP 140.14 TAL 184.86 TAP .77 RCA 107.49

90.04 ETS 189.23 ZAE 65.93 ETE 90.94 ZAC 13.53

OLA 38.65 RAL 248.77 RAD 6§72.} VEL 26.443 PTH 3.38 VHP 31.885 0PA -47.65

L-I TIME INJ LAT INJ LON6 INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM

4768.86 -I.11 215.79 |57,40 51.36 22 II 8 4168.9

3577.07 -1.09 125.51 157.39 51.36 4 15 9 2977.1

4768.86 -1.11 215.79 157.40 51.36 22 11 8 4168.9
3577.07 -1.09 125.51 157.39 51.36 4 15 9 2977.1

4768.86 -I.11 215.79 157.40 51.36 22 II 8 4168.9

3577.07 -1.09 125.51 157.39 51.36 4 15 9 2977.1

DIFFERENTIA[ CORM[CTIONS

TOE-2.�195 TRA .3L_3 TC3 -.0568 BAU 1.8105
R0-10.7337 RRA-7.8061 RC3 -.2273 FAU-.03138

FOE 1.9948 FRA 1.6130 FC3 .0470 BSP 11332

80E11.1237 BRA 7.8146 BC3 .2343 FSP -198

MID-COURSE EXECUTION ACCURACY

S6T 753.9 S6R 3662.8 $63 62.3
RRT .6684 RRF -.9986 RTF -.6339

S6B )739.6 R"Z5 -.0662 R13 -.9974

$61 3698.1 S(12 555.4 THA 81.99

INC50.2103 VI 29.435

APO 151.48 vz 35.253

ETC 314.99 CLP 90.II

RAP 76.57 ECCIO.5118

INJ 2 LAT INJ 2 LONG

-6.09 209.93

-6.07 119.65

-6.09 209.93

-6.07 119.65

-6.09 209.93

-6.07 119.65

ORBIT 0ETERMINATION ACCURACY

ST 696.5 SR 2656.3 85 I371.5

CRT .9509 CR5 .9996 CST .9417

LSA 3061.9 MSA 217.1 SSA 1.5

EL1 2738.1 EL2 209.1 ALF 75.92

LAUNCH BATE AUG 20 1970 FLIGHT TIME 144.00 ARRIVAL OATE JAN 11 1971

HELIOCENTRIC CONIC

RL 151.37 LAL -.00

RP 107.51 LAP 3.21

RC 89,506 GL =47.55

PLANETC(ENTRIC CONIC

C31286.249 VHL 35.864
LNCH AZMTH LNCH TIME

29.98 4 28 46

150.02 14 24 47

29.98 4 28 46

150.02 14 24 47

29.98 4 28 46

150.02 14 24 47

0ISTANCE 403.130
LC_. 326.57 VL 26.987 GAL -I.77 AZL 168.82 HCA 183.27 SMA 129.44 ECC .17207

LOP 147.20 VP 37.996 GAP 1,73 AZP JJ.20 TAL 188.56 TAP 11.82 RCA 107.17

GP 53.79 ZAL 90.78 2AP 91.35 ETS 183.52 ZAE 56.97 ETE 280.03 ZAC 132.49

OLA -63.90 RAL 209.45 RAG 6573.1 VEL 37.517 PTH 3.54 VHP 45.990 DPA 68.08

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2424.89 -1.01 74.51 119.95 153.90 5 9 10 1824.9
717.42 -1.00 29'Z.25 119.95 153.90 14 36 44 117.4

2424.89 -I.01 74.51 119.95 153.90 fl 9 I0 1824.9
717.42 -1.00 292.25 119.95 153.90 14 36 44 117.4

2424.89 -1.01 74.51 119.95 153.90 5 9 IO 1824.9

717.42 -I.(30 292.25 119.95 153.90 14 36 44 117.4

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE 6.9955 TRA 1.5972 TC3 -.1192 8AU 4.4267 S6T 1521,8 S6R 3018.2 SC,5 60.0

R0-JS.B732 RRA .O343 RC3 .2282 FAU-.07421 RRT -,921JO RRF .9995 RTF -.9214

FOE-3.7197 FRA -.0126 FC3 .0499 BSP 10590 S&B 3380.2 R"Z5 -.0725 R13 .9969

BOE17.3464 BRA I .5976 BC3 .2574 FSP -193 SGI 3336.9 5(,_ 539.5 THA 115.60

INC78.8206 vl 29.435

APO 151.72 V2 35.249

ETC 284.71 CLP 92.28

RAP 22.11 ECC22.1684

INJ 2 LAT INJ 2 LONG

6.18 71.40

6.19 289.14

6.18 71.40

6.19 289.14

6.18 71.40

6.19 289.14

ORBIT BETERMINATION ACCURACY

ST 1131.3 SR 2536.3 55 2361.6

CRT -.9879 CRS-I.O000 CST .9884
LSA 3641.8 MSA 165.5 SSA 2.4

ELI 2771.6 EL2 160.7 ALF 113.87

LAUNCH 04TE AUG 20 1970 FLIGHT TIME 146.00 ARRIVAL OATE JAN 13 1971

HELIOCENTRIC CONIC DISTANCE 407.875

RL 151 .37 LAL -.00 LOL 326.57 VL 26.978 GAL -I.58 AZL 130.09 HCA 185.07 5MA 129.39 ECC .17155 INC40.O879 Vl 29.435

RP 107.52 LAP 3.26 LOP 150.45 VP 37.986 GAP 1.71 AZP 50.02 TAL 186.68 TAP 11.75 RCA 107.19 APO 151.58 V2 35.245

RE 91.778 GL -63.12 CP 76.25 7AL 9{3.89 ZAP 92.46 ETS 183,53 ZAE 79.49 ETE 277.99 7AC 153.8} ETC 294.15 CLP 100.41

PL4NETOCENTRIC CONIC

C3 379.151 VHL 19.472 DLA -74.79 RAL 176.35 RAG 6572.0 VEL 22.571 PTH 3,25 VHP 24.623 DPA 76.49 RAP 304.91 ECC 7.1399

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A;_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17.34 1 49 16 2382.07 4.09 79.96 85.23 164.75 2 28 58 1782.1 11.80 78.24

162.66 12 40 11 602.96 4.09 284.25 85.25 164.75 12 50 14 3.0 11.81 282,52

17.34 1 49 16 2382.07 4.09 79.96 85.23 164.75 2 28 58 1782.1 11.80 78.24

162.66 12 40 11 602.96 4.09 284.25 85.25 164.75 12 50 14 3.0 11.81 282.52

17.34 1 49 16 2382.07 4.09 79.96 85.23 164.75 2 28 58 1782.1 11.80 78.24

162.66 12 40 11 602.96 4.09 284.25 85.25 164.75 12 50 14 3.0 11.81 282.51

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.4069 TRA 1.2016 TC3 -.0862 BAU 1.1050 567 1712.5 SGR 3695.7 SG3 73.8 ST 1080.9 SR 2955.9 SS 1474.5

ROE-9.7969 RRA-I.9417 RE3 .2003 FAU-.01718 RRT -.9614 RR_ .9994 RTF -.9578 CRT -.9872 CR5-1.0000 CST .9863

FOE-2.2999 FRA -.4444 FC3 .0392 BSP 12696 SGB 4073.2 R23 -.0589 RI3 .9977 LSA 3471 .7 MSA 165.6 $SA 1.7

BOEIO.3724 8RA 2.2834 BE3 .2180 FSP -_34 $61 4050.4 ,$62 429.9 THA 114.30 ELI 3143.1 EL2 162.4 ALF 109.90

LAUNCH DATE AUG 213 1970 FLIf_T TIME 148.00 ARRIVAL GATE JAN 15 1971

HELIOCENTRIC CONIC 0ISTANCE 413.673

RL 151.37 LAL -.0(_ LOL 326.57 VL 26.967 GAL -1.18 AZL 114.98 I'g:A 187,86 5MA 129.31 EC6 .17181 INC24.9779 Vl 29.435

RP 107.53 LAP 3.31 LOP 153.70 VP 37,974 GAP 1.98 A2P 65.23 TAL 185.72 TAP 13.58 RCA 107.09 APO 151.52 V2 35.240

RE 94.056 GL -66.30 GP 85.01ZAL 90.97 2AP 94.51 ETS 157.42 ZAE 90.84 ETE 251.O2 7AC 162.85 ETC 285.40 CLP 154.71
PLAMETOCENTRZC CONIC

C3 154.591 VHL 12.433 OLA -75.86 RAL 164.49 RAO 6570.7 VEL 16.611 PTH 2.89 VHP 15.510 OPA 69.67 RAP 270.55 ECC 3.5442

LNCH A2MTH LNCH TIME L-I TIN[ INJ I.AT INJ LONG INJ RT ASC ZNJ A_ITH ZNJ TIME _ CST TIM INJ 2 LAT ZNJ 2 LONG
16.J1 0 59 28 2260.2f 12.30 79.07 71.33 165.52 1 37 8 1660.3 20.03 77.36

163.89 11 55 21 5764.57 12.30 260.0"_ 71.35 165.52 13 31 25 5164.6 20.04 258.32

16.11 0 59 28 2260.27 12.30 79.07 71.33 165,52 1 37 8 1660.3 20.03 77.36

163.89 11 55 21 5764.57 12.30 260.02 71.35 165.52 13 31 25 5164.6 20.04 258.32

16.11 0 59 28 2260.27, 12.30 79.07 71.33 165.52 1 37 8 1660.3 20.03 77.36

163.89 11 f15 21 5764.57 12.30 260.02 71.35 165.52 13 31 25 5164.6 20.04 258.32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE .6477 TRA .1995 TC3 .0012 BAU .0684 _T 480._ _ 42_=0.1 $(,3 101.2 ST 319.1 SR 2801.1 55 1098.5

ROE-5.6704 RRA-J.7827 RC3 .0331 FAU .00161 RRT -.9996 RRF .9<J72 RTF -.9984 CRT-1.0000 CR5 -.9991 CST .9994

FDE-I.6848 FRA -.4648 FC3 -.0090 BSP 13427 ,S_8 4287.1R23 .0587 R13 .9972 LSA }025.4 MSA 42.8 SSA .4

BDE 5.7073 9RA 1.7939 BC3 .0331FSP -323 S_| 4287,1 $62 13.0 THA 96.43 ELI 2819.2 EL2 2.2 ALF 96.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL. 5, 197OJ

LAUNCH 0ATE AUG Z0 1970

HELICX:ENTRIC CONIC

RL 151.37 LAL -.DO

RP 107.55 LAP 3.35

RC 96.339 GL -65.44

PLANE TOCENTRIC CONIC

C3 83.682 VHL 9.148

LNCH AZNTH LNCH TIt4E

16.28 I 13 48

163.7Z 12 9 0

16.28 I 13 48

163.72 12 9 0

16.28 1 13 48

163.72 12 9 0

FLIGHT TIME 150.00 ARRIVAL CATE JAN 17 1971

OlSTANCE 419.728

LOt..326.57 VL 26.953 GAL -I.03 AZL 107.98 HCA 190.91 SMA 129.22 ECC .17234 INC17.9827 Vl 29.435

LOP 156.95 VP 37.959 GAP 2.31AZP 72.32 TAL 184.95 TAP 15.86 RCA 106.95 APO 151.49 V2 35.235

OR 81.09 /AL 90.86 lAP 97.26 ETS 40.12 ZAE 98.14 ETE 133.44 ZAC 165.75 ETC 192.78 CLP-144.66

CLA -75.71 RAL 168.00 RAO 6569.6 VEL 14.319 PTH 2.60 VHP 11.502 0PA 63.35 RAP 257.87 ECC 2.3772

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2135.29 20.49 77.19 72.53 164.73 1 49 23 1535.3 28.19 75.22

5640.20 L:_3.49 258.32 72.55 164.73 13 43 0 5040.2 28.19 256.35

2135.29 213.49 77.19 72.5} 164.73 I 49 23 1535.3 28.19 75.22

5640.20 L:_3.49 258.32 72.55 164.73 13 43 0 5040.2 28.19 256.35

2135.29 2_3.49 77.19 72.53 164.73 I 49 23 1535.3 28.19 75.22
5640.L_ 20.49 258.32 72.55 164.73 13 43 0 5040.2 28.19 256.35

OIFFERENTIAL CORRIECTION$

TOE-2.6802 TRA-I.1268 TC} -.2183 BAU .2830

ROE 3.6541 RRA .6632 RC3 .1278 FAU .01297

FDE-I.84OO FRA -.4451 FC3 -.1342 BSP 13784

BOE 4.5316 8RA 1.3074 BC3 .2529 FSP -453

MI0-COURt_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S6T 3340.2 .fK,R 2850.6 SG3 141.0 ST 1885.3 SR 2343.7 SS 1173.0

RRT -.9|89 RRF -.9878 RTF .9654 CRT -.9676 CR5 .9976 CST -.9827

S_ 4391.2 1_3 .0893 R13 -.9946 LSA 3206.6 MSA 375.4 55A 2.4

$61 4303.6 SG2 872.8 THA 139.91 ELI 2984.6 EL2 373.9 ALF 128.61

LAUN(:H OATE AUG 20 1970 FLIGHT TINE 152.00 ARRIVAL OATE JAN 19 1971

PELIOCENTRIC CONIC

RL |51.37 LAL -.DO LOL 326.57 VL
RP 107.57 LAP 3.37 LOP 160.20 VP

RC 98.624 GL -63.18 GP 74.95 ZAL

PLANETCX_ENTRIC CONIC

C3 53.646 VHL 7.324

LNO-I A2'14TH LNCH TIME

16.94 I 50 12

163.06 12 42 44
16.94 I 50 12

163.06 12 42 44

16.g4 1 50 12

163,06 12 42 44

OIFFERENTIAL CORRECTIONS

T02-2.5746 TRA -.8075 TC3 -.4995 BAU .4408

ROE 3.2895 RRA ._050 RC3 .3582 FAU .02308

FOE-2.2375 FRA -.3994 FC3 -.3725 8SP 14032

BOE 4.1772 8RA .9524 Be3 .6147 FSP -611

DISTANCE 425.859

26.938 GAL -.88 ATL 104.05 HCA 194.04 SI4A 129.11 ECC .17304 INC14.0454 VJ 29.435

37.942 GAP 2.67 A2_ 76.36 TAL 184.22 TAP 18.25 RCA 106.77 APO 151.45 V2 35.229

90.53 7AP 100.54 ETS 33.97 ZAE 103.73 ETE 127.61 ZAC 164.66 ETC 209.50 CLP-134.81

OLA -7§.13 RAL 176.79 RAO 6568.9 VEL 13.229 PTR 2.42 VHP 9.012 OPA 57.75 RAP 250.44 ECC 1.8829
L-I TIME INJ LAT INJ _ INJ RT A,f_: INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2028.24 27.35 74.87 78.88 163.21 2 24 0 1428.2 34.98 72.48

§535.62 27.33 256.66 78.91 163.21 14 15 0 4935.6 34.98 254.26

2028.24 27.35 74.87 78.88 163.21 2 24 0 1428.2 34.98 72.48

5535.62 27.35 256.66 78.91 163.21 14 15 0 4935.6 34.98 254.26

2028.24 27.35 74.87 76.88 163.21 2 24 O 1428._ 34.98 72.48

5335.62 27.35 236,66 78.91 163.21 14 15 0 4935.6 34.98 254.26

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3264.0 _ 3044.3 5(,3 190.2 ST 2145.3 SR 2614.4 S$ 1392.2

RRT -.9417 RRF" -.9948 RTF .9636 CRT -.9849 CRS ,9996 CST -.9894

S(,B 4463,_ R_ .10_6 R13 -.9926 LSA 3645.5 MSA 293.0 55A 3.1

EK,I 4398.2 5(,2 760.0 THA 137.12 ELI 3369.6 EL2 288.1 ALF 129.29

LAUNCH 0ATE AUG 20 1970 FLIGHT TIME 154.00 ARRIVAL GATE JAN ZI 1971

HELIOCENTRIC CONIC DISTANCE 432.014
RL 151.37 LAL -.00 LOL 326.57 VL 26.920 GAL -.73 AZL 101.53 HCA 197.21 SNA 129.00 ECC .17390 Vl 29.435

RP 107.59 LAP 3.39 LOP 163.45 VP 37.924 GAP 3.02 AZP 78.97 TAL 183.47 TAP L_].68 RCA 106.56 V2 35.222
RE 100.910 GL -60.39 GP 69.11 7AL 89.97 ZAP 104.21 ET$ 34.24 ZAE 108.35 ETE 128.91 ZAC 161.43 CLP-133.53

PLANETOCENTRIC CONIC

C3 38.297 VHL 6.188 OLA -74.12 RAL 186.87 RAQ 6368.5 VEL 12.636 PTH 2.29 VHP 7.630 0PA 52.54 RAP 245.24 ECC 1.6303

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AIMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

IB.tl 2 32 48 1941,38 32.66 72.02 86.33 161.03 3 5 9 1341.4 40.18 69.04

161.89 13 20 34 5453.40 32.67 254.98 86.37 161.03 14 51 27 4853.4 40.19 252.00

18.11 2 32 48 1941.38 32.66 72.02 86.33 161.03 3 5 9 1341.4 40.18 69.04

161.89 13 L_ 34 5453.40 32.67 254.9e 86.37 161.03 14 51 27 4853.4 40.19 252.00

18.11 2 32 48 1941.38 32.66 72.02 86.35 161.03 3 5 9 1341.4 40.18 69.04

161.89 13 20 34 5453.40 32.67 254.g_ 86.37 161.03 14 51 27 4853.4 40.19 252.00

INC11.5296

APO 151.43

ETC 224.41

OIFFERENTIAL CORRECTIONS MI0-COL_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.6955 TRA -.6118 TC3 -.8531 8AU _5252 SGT 3409.8 S(,R 2958.0 SG3 243.9 ST 2571.9 SR 2693.7 SS 1625,9

ROE 2.8895 RRA .3094 RC3 .5697 FAU .O3238 RRT -.9505 RRF -.9933 RTF .9654 CRT -.9919 CR5 .9999 CST -.9937
F02-2.6407 FRA -.3182 FC3..,-.7366 85P 14197 _ 4514.0 RZ3 .1178 RI3 -.9903 LSA 4056.3 MSA 245.9 SSA 3.9

BOE 3.9515 BRA .6856 8C3 1.O258 FSP -782 SGI 4459.0 SC,2 702.5 THA 139.27 ELI 3716.8 £L2 236.2 ALF 133.66

LAUNCH 0ATE AUG 20 1970 FLIGHT TINE 156.00 ARRIVAL DATE JAN 23 1971

H_LIOCENTRIC CONIC

RL 151.37 LAL -.00

RP 107.6! LAP 3.39

RC 103.196 GL -57.38

PLANETOCENTRIC CONIC

C3 29.434 VHL 5.425

LNCH AZMTH LNCH TIME
19.73 3 14 53

160.27 13 55 57

19.73 3 14 53

160.27 13 53 57

19.73 3 14 53

160.27 13 53 57

OIFFERENTIAL CORRECTIONS

TDE-2.7669 TRA -.4517 TC3-1.2707 8AU .3811

ROE 2.4778 RRA .1537 RC3 .7326 FAU .04152

FOE-2.9328 FRA -.2031 FC3-1.2212 8SP |4:_0

BOE 3.7142 BRA .4778 BC3 1.4768 FSP -952

0ISTANCE 438.172

LOG. 326.57 VL 26.901 GAL -.57 AZL 99.78 14CA 2g0.40 5MA 128.87 ECC .17489 IN(: 9.7801 V! 29.435

LOP 166.70 VP 37.903 GAP 3.38 ATP 80.82 TAL 182.70 TAP 23.10 RCA 106.33 APO 151.40 V2 35.215

GP 63.64 7AL 89.18 ZAP 108.12 ET$ 35.38 _AE 112.22 ETE 131.44 ZAC 157.41 ETC 233.93 CLP-134.48

OLA -72.71 RAL 196.58 RAO 6568.2 VEL 12.280 PTH 2.21 VHP 6.746 OPA 47.59 RAP 241.34 ECC 1.4844

L-I TINE INJ LAT INJ I,CNG INJ RT A,f_ INJ AZ_4TH ZNJ TIME PO C$T TIM INJ 2 LAT INJ Z LONG
1871.53 36.61 68.61 93.20 158.27 3 46 4 1271.5 43.97 64.92

5390.59 36.61 253.Z2 93.22 138.26 15 23 48 4?90.6 43.98 249.53

1871.53 36.61 68.61 93.20 158.27 3 46 4 1271.3 43.97 64.92
5390.59 36.61 233.22 93.22 158.26 15 25 48 4790.6 43.98 249.53

1871.33 36.61 68.61 93.20 158.27 3 46 4 1271.5 45.97 64.92

53gO.59 36.61 253.22 93.22 158.26 15 25 48 4790.6 43.98 249.53

NI0-CCX,IRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,_GT _N37.6 _ 2796,5 SG3 297.7 ST 2961.8 SR 2622.2 55 1809.9

RRT -.9575 RRF -.9950 RTF .9683 CRT -.9950 CRS I.O000 CST -.9956

S_ 4564.6 R23 .128fl R13 -.9881 LSA 4344.9 MSA 212.6 ssA 4.8

SGI 4518.9 S(,2 643.8 THA 142.52 ELI 3950.8 EL2 196.3 ALF 138.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES H VOL 5, 1970_

LAUNCH CATE AUG 20 1970

HELIOCENTRIC CCNIC

RL 151.37 LAL -.00

RP 107.64 LAP 3.39

RC 105.482 GL -54.29

PLANE TOCENTRIC CONIC

C3 23.873 VHL 4.886

LNCPI AZNTH LNCH TIME

?1.71 3 53 56

158.79 14 26 46

21.71 3 53 56

158.29 14 26 46

21.71 3 53 56

158.29 14 26 46

FLIGHT TII_ 158.00

CISTANCE 444.321

LOL 325.57 VL ?6.880 6AL -.41 AZL 98.49 HC4 ?03.60 5NA I78.73 ECC

LOP 169.94 VP 37.881 GAP 3.74 AZP 87._1 TAL 181,90 TAP 25.50 RCA

GP 58.53 ZAL 88,16 ZAP 11Z.14 ETS 36.55 ZAE |15.44 ETE 134.58 ZAC

CLA -71.00 RAL 205.34 RAO 6568.0 VEL 12.052 PTH 2.|5 VHP 6.164 CPA

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME

1814.90 39.41 64.74 98.89 155.08 4 24 1!

5343.42 39.42 251.58 98.91 155.07 15 55 49

1814.90 39.41 64.74 98.89 155.08 4 24 II

5343.42 39.42 251._h_ 98.91 155.07 15 55 49

1814.90 39.41 64.74 98,89 155.08 4 24 11

5343.4? 39.42 751.38 98.91 155.07 15 55 49
OIFF£RENTIAL CCRRECTICNS

T0£-2.7655 TRA -.3059 TC]-1_7_O2 BAU ,6208

ROE 2.0846 RRA .O400 RC3 .8890 FAU .049|9

F0£-3.0766 FRA -.0601 FC3-1.7840 BSP 14596

BOE 3.4632 BRA .3085 8C3 1.9452 FSP -lI|l

NI0-COURSIE E_ECUTION ACCURACY

SGT _819.6 56R2596.4 $C,3 346.7

RRT -.9628 RRF o.9941RTF .9712

S66 4619.6 RS] .1347 RI3 -.9863

SG| 4582.4 SG2 585._ THA 146.15

LAUNCH 0ATE AUG 21J 197{3 FLIGHT TINE |60.00

MELIOCENTRIC CONIC Ol STAI_[ 450.459

ARRIVAL CATE J4N 25 1971

.17602 INC 8.4880 Vl 29.455

106.07 APO 151.39 v2 35.207

153.?0 ETC 240.01 CLP-136.21

47.87 RAP 238.36 ECC 1.3929

PC) CST TIN INJ 2 LAT INJ 2 LONG

1714.9 46.57 60.27

4743.4 46.58 246.91

1214.9 46.57 60.27

4743.4 46.58 246.9!

1214.9 46.57 60.27

4743.4 46.58 246.9!

ORBIT OETERNINATION ACCURAC_

ST 3260.2 SR 1445,1 SS 1921.9

CRT -.9965 CRS 1.0{300 CST -.9965

LSA 45{31.7 HSA 188.',6 SSA 5.8

ELI 4{371,9 _L2 164.2 ALF 143.16

ARRIVAL OATE JAN 27 1971

RL |51o]7 LAL -.00 LOL 3Z6.57 VL 26.858 GAL -.23 AZL 97.49 _ Z06.81 SMA 128.58 £CC .17729 INC

RP 107.66 LAP ].37 LOP 173.18 VP ]7.857 GAP 4.10 AZP 83.31 TAL 181.06 TAP 27.87 RCA 1{35,78 APO

RC 107.765 GL -51.21 GP 53.78 ZAL 66.94 ZAP 116.15 ETS 37.55 ZAE 118.a7 [TE 137.91 7AC 149.10 ETC
PLANETOCENTRIC CONIC

C] 20,176 VHL 4.492 OLA -69.08 RAL 213.07 RAO 6567.8 VEL 11.B96 PTH
LNO4 AZNTH LNCH TIN? L-I TIME INJ LAT

2].93 4 29 32 1768.24 41.29

156.{37 14 52 50 5_08.73 41.30

23.93 4 29 32 1768.24 41.29
156.07 I4 52 _0 5308.7] 4|.30

23.9] 4 29 ]2 1768.24 41.29

156.{37 14 52 _0 5_08.7] 41._0
01FFERI[NTIAL CCRR[CTIONS

TOE-2.7080 TRA -.1692 TC3-2.2147 BAU .6529

ROE 1.7332 RRA -.{34]4 RC] .9769 FAU .055_4

FOE-3.{3782 FRA .{3969 FC3-2.3748 BSP 14796

BDE 3.2152 8RA .1747 8C3 2.4206 FSP -|24]

7.490I Vl 29.435

151.37 V2 35.198

244.{38 CLP-138.23

2.11 VHP 5.778 0PA 38.39 RAP 236.1{3 ECC 1.332{3
INJ LONG INJ RT A,_wC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT JNJ 2 LONG

60.56 IO3.43 151.62 4 59 O 1168.2 48.20 55.28

249._4 IO3.45 15|.62 16 21 19 4708.7 48.71 244.26

60.56 103.43 151.62 4 59 0 1168.2 48.?0 55.28
249.54 103.45 151.62 16 21 19 47{38.7 48.21 244.26

60,56 J03.43 151.62 4 59 0 1168.2 48.20 55.28
249.54 |O3.45 151.62 16 21 19 4708.7 48.21 244.26

NI0-CCURSE E_ECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 4031.8 ,_ 2383.7 SC,3 387.2 ST 3459.5 5R 7211.5 55 1961.2

RRT -.9_5 _ -.9928 RTF .9739 CRT -.9973 CRS 1.0000 CST -.9969

.%B 4683.8 RZ3 .1361 R|3 -.985{3 LSA 4547.1 MSA J 70.8 5SA 6.8

SGI 4653.7 5(,2 _29.8 THA 149.82 ELI 41{33.7 EL2 137.2 ALF 147.44

LAUNCH CATE AUG 20 1970 FLIGHT TIM£ 162.00 ARRIVAL CATE JAN 29 1971

HELIOCENTRIC CONIC

RL 151.37 LAL -.00

RP IO7.69 LAP 3.34

RC 110.046 GL -48.16
PLANE TOCENTRIC CONIC

C3 17.618 VHL 4.197

LNCH ATNTH LNCH TIME

26.33 5 2 I

153.67 15 14 45

26.33 5 2 1

153.67 15 14 45

26.33 5 2 I

153.67 15 14 45

CISTANC£ 456.58?

LL-_- _26.57 VL 26.835 GAL -.04 AZL 96,69 HCA 210.03 SMA 128.42 ECC .17868 INC 6.6920 Vl 29.435

LOP 176.42 VP 37.832 GAP 4.45 ATP 84,20 TAL 180.18 TAP }0.?0 RCA 105.48 APO 151.37 V? 55.!89

GP 49.41 7AL 85.51 ZAP 120.05 ETS 38.32 ZAE 120.18 £TE 141.25 7AC 145.23 ETC 246.94 CLP-140.33

CLA -67.0? RAL 219.88 RAO 6567.7 VEL 11.790 PTH 2.08 VHP 5.527 CPA 34.17 RAP 234.4? ECC 1.2900

L-I TIME INJ LAT INJ LONG INJ RT A._C IN_ A_MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1729.07 42.4_ 56.22 107.07 148.{36 5 30 50 1179.1 49.05 50.18

5284.10 42.43 247.78. 107.08 148.{36 16 42 49 4684.1 49.05 241.74

1779,07 42.4? 56.22 107.07 148.{36 5 _) 5{3 1179.1 49.05 50.18

5784.1{3 42.43 247.78 107.08 148.06 16 42 49 4684.1 49.05 241.74

1729.{37 42.4? 56.LP_ 107.07 148.06 5 30 5{3 11_9.! 49.05 50.18

5284.10 42.43 ?47.78 107.08 148.06 16 42 49 4684.1 49.05 24!.74
OIFFER[NTIAL CORRECTIONS

TOE-2.6167 TRA -.{3300 TC3-2.7394 8AU .6911

ROE 1.4367 RRA -.1096 RC3 1.{3511 FAU .{36124
F02-2.9719 FRA .2725 FC3-3.0090 BSP 15531

BOE 2.9852 6RA .1136 BC3 2.9341 FSP -141]

LAUNCH 04TE AUG 20 1970

HELIOCENTRIC CONIC

MIO-COUR,_IE EX[CUTION ACCURACY

,_T 4249.5 YoR 2184.4 $63 421.0

RRT -.9689 RRF -._911 RTF .9755

5_B 4778.0 R23 .1356 R13 -.9837

SGI 47_,5 $62 48_.0 THA 153.23

FLIGHT TINE 164,(30

01 STANCE 462.687

ORBIT 0ETERMINATION ACCURACY

ST 3572.7 SR 1964.7 SS 1942.5

CRT -.9977 CRS .9999 CST -.9969

LSA 4513.5 HSA 160.8 5SA 7.8

EL1 4075.6 EL? 116.3 ALF 151.22

ARRIVAL CATE JAN 3! 197l

RL 151.37 LAL -.00 LOL 326.57 VL

RP IO7.72 LAP 3.30 LOP 179.66 VP

RC 112.324 GL -45.I6 GP 45.4_ _AL
PLANETOCENTRIE CONIC

C3 15.BO4 VHL 3.975

LNO4 AZMTH LN_H TIME
28,85 5 ]| 56

151.15 15 33 13

28.85 5 31 56

151.15 15 33 13

28.85 5 31 56

151.15 15 33 1]

DIFFERENTIAL C.£_RECTION$

TOE-2.4884 TRA .J|12 TC3-3,J844 _AU .706]

ROE 1.1777 RRA -.|_84 RC] 1.017] FAU .06251

FOE-2.751{3 FRA .4492 FC]-3.4240 BSP 15217

B0E 2.7530 BRA .1935 BC3 3.3429 FSP -1407

_6.810 GAL .16 A]'L _.04 PICA 213.24 5HA 128.26 ECC .180_1 INC

37.B06 GAP 4.81AZP 84.95 TAL 179.27 TAP 32.51 RCA 1{35.15 _PO

83,90 ZAP |23.80 ET$ _.gO ZAE 171.81ETE 144.51 ZAC 141.67 ETC

OLA -64.86 RAL _5o9_ RAO 6567.6 VEL 11.71] PTH

L-I TIM[ INJ LAT INJ LONG INJ RT AS,(: INJ AZMTH INJ TIME
1695.56 42.95 51.8] 110.04 144._3 6 0 II

5267°76 42.96 246.19 |10.0fl 144.52 17 l O

1695.56 42.95 51.83 110.04 144.53 6 0 II

5267.76 42.96 246.19 IJ0.0_ 144.52 |7 1 0

1695.56 42.95 51.83 11{3.04 144.53 6 {3 11

5267.76 42.96 246.19 |10.05 144.52 17 ! 0
MI0-COJRS_ E_ECUTIQ'q ACCURACY

SGT 4406.2 _ 1955.4 563 435.9

RRT -.9677 RRF -.9883 RTF .9756

4820.7 R'?3 .1355 R13 -.9819
SGI 4799.4 $6_ 452.7 THA 156.54

2.06 VHP 5.373 OPA

6.0356 Vl 29.435

151.37 V2 35.179
_49.{3_ CLP-14_.43

30.74 RAP 233.22 ECC 1.2601

PO CST TIM INJ 2 LAT INJ 2 LONG
I095.6 49.26 45.14

4667.8 49.27 ?39.49

1{395.6 49.26 45.14
4667.8 49,27 239.49

1095.6 49.26 45.14

4667.8 49.27 239.49

ORBIT DETERMINATION ACCURACY

ST 3589.{3 SR 1705.1 SS 1853._

CRT -.9980 CRS .9998 CST -.9965

LSA 4381.6 MSA 154.7 SSA 8.9

EL1 3972.3 EL2 97.8 ALF 154.62
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5, 1970)

LAUNCH 0ATE AUG 20 1970 FLIGHT TIME 166.00 ARRIVAL CATE FEB Z 1971

HELIOCENTRIC CCNJC DISTANCE 46B.774

RL 151.37 LAL -.00 LOt. 326.57 VL 26.785 GAL .37 AZL 95.48 HCA ?16.46 SHA l_B.09 ECC .181B7

RP IO7.75 LAP 3.26 LOP 16Z.90 VP 37.778 GAP 5.16 AZP 85.59 TAL 178.32 TAP 34.78 RCA 104.79

RC 114.599 GL -42.13 GP 41.80 ZAL 82.13 ZAP 127.35 ETS 39.33 ZAE 123.03 ETE 147,59 ZAC 138.44
PLANETC_ENTRIC CONIC

C3 14.502 VHL 3._OB CLA -62.65 RAL 131 .40 RA0 6567.6 VEL 11.657 PTH 2.05 VHP 5.190 0PA 26.58 RAP 232.45 ECC 1.2387

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ A?MTH INJ TIME PO C$T TIM INJ 2 LAT INJ Z LONG

31.46 5 59 49 1666.30 42.98 47.50 112.56 I41.I0 6 77 35 IO66.3 48.97 40.27

149.54 15 48 50 525H.45 42.99 244.85 112.59 141.10 17 J6 29 4658.4 48.97 237.61

31.46 5 59 49 1666.30 42.98 47.50 112.58 141.10 6 27 35 1066.3 48.97 40.27

148.54 15 48 50 5258.45 42.99 244.85 J12.59 141.10 17 16 29 4658.4 48.97 237.61

31.46 5 59 49 1666.30 42.98 47.50 I|2.56 141.10 6 27 35 1066.3 48.97 40.27

148.54 15 48 50 5258.45 42.99 244.85 112.59 141.10 17 I6 29 4658.4 48,97 237.61

DIFFERENTIAL CCRR1ECTIOM$ MID-COURSE EXECUTION ACCURACY CR6IT DETERMINATION ACCURACY

TOE-2.3604 TRA .?543 TC3-3.6403 8AU .7313 ,SGT 4561.7 5GR 177Z.2 563 447.4 ST 3561 .0 58 1485.6 SS 1148.8

RCE .9791 RRA -.1942 RC3 .9876 FAU .063B5 RRT -.9664 RRF -.9850 RTF .9758 CRT -.9983 CRS .9995 CST -.9960

FDE-2.5102 FRA .62OO FC3-3.8118 8SP 15534 ,_ 4912.5 1_3 .1310 RI3 -.9807 LSA 4233.6 MSA 151.9 SSA IO.1

BOE 2.5554 BRA ,3200 BC3 3.7719 FSP -1456 5G1 4893,9 _ 426.4 THA 159.34 ELI 3857.6 EL2 81,1 ALF J57,38

INC 5.4833 VI 29.435

APO 151.38 V2 35.169

ETC 250,59 CLP-144.47

LAUNCH OATE AUG 20 1970 FLIGHT TIME 16_.00 ARRIVAL OATE FEB 4 1971

I-ELZOCENTRIC CONIC

RL 151.37 LAL -.00

RP 107.79 LAP 3._

RC 116.871 GL -39.36

PLANETCCENTRIC CONIC

C3 13.571 VHL 3.684 OLA -60.41 RAL 236.36 RAO 6567.5 VEL
LNCH AZNTH LNCH TIME L-Z TIME ZNJ LAT

34.12 6 26 7 1640.26 42.60

145.88 16 2 6 5255.30 42.61

34.12 6 ?6 7 1640.26 42.60

J45.88 16 2 6 5255.30 42.6I

34.12 6 26 7 1640.26 42.60

145.88 16 2 6 5255.30 42.61

OIFFEI_NTIAL CORRECTIONS

TOE-2,2203 TRA .4032 TC3-4.0513 8AU .7543

ROE .8176 RRA -.2210 RC3 .9336 FAU .06388

FOE-2.2359 FRA .7818 FC3-4.075! g,_ 15721

gOE E.3661 8RA .4598 8C3 4.1575 FSP -1461

0ISTANCE 474.841
LGL 326.57 VL 26.758 GAL .60 AZL 95.01 HCA 219.67 S_AA 127.9! ECC .I8368 INC 5.0093 Vl 29.435

LOP 186.14 VP 37.749 GAP 5.51A?¢ 86.14 TAL 177.34 TAP 37.01 RCA 104,42 APO 15|,41 V2 35,158

GP 38.54 ZAL 80.2| ZAP I_0.68 ET5 39.63 ZAE 123.97 ETE 150.45 ZAC 135,55 ETC 751.87 CLP-146.45

11.617 PTH 2.04 VHP 5.26(3 0PA 23.20 RAP 232.03 ECC 1.2233

INJ I_ INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

43.30 114.86 137.86 6 53 27 1040.3 48.27 35.65

243.82 114.87 137.85 17 29 41 4655.3 48.?8 736.17

43.30 114.86 137.86 6 53 27 1040.3 48.27 35.65

243.82 114.87 137.85 17 29 41 4655.3 48.78 236.17

43.30 114.66 137.86 6 53 27 1040.3 48.77 35.65

243.82 114.87 137.85 17 29 41 4655.3 48.28 236.17

MIO-COUR_E EXECUTION ACCURACY OR61T 0ETERMINATION ACCURACY

.f_T 4737,9 .f_ ]604.5 SG3 450.4 ST 3475.4 SR J288.7 $5 1616.?

RRT -.9640 RRF -.9806 RTF .9758 CRT -.9986 CRS .9989 CST -.9951

S_ 5002.2 823 .|240 RI3 -.9794 LSA 4040.8 MSA 151 .8 SSA II.2

SGI 4985.7 SG2 405.4 THA 161.80 ELI 3706.1 EL? 64.9 ALF 159.67

LAUNCH CATE 4UC 20 1970 FLIGHT TIME 170.00 ARRIVAL CA TE FEB 6 1971

HELIOCENTRIC CONIC CISTANCE 480.888

RL 151.37 LAL -.00 LOL 326.57 VL 26.730 GAL .84 AZL 94.60 HCA 222.89 SMA 127.73 ECC .I6563

RP I07.82 LAP 3.I3 LOP 189.37 VP 37.719 GAP 5.86 AZP 86.63 TAL 176.3E TAP 39.21 RC4 104.07

RE 119.138 GL -36.57 GP 35.61 /AL 78.16 ZAP 133.79 ETS 39.86 ZAE 124.53 ETE 153.06 ZAC 132.97

PLANE TOCENTRIC CONIC

C3 12.921 VHL 3,595 CLA -58.14 RAL 240.91 RAC 6567.5 VEL 11.589 PTH 2.03 VHP 5.272 OPA 20.08 RAP 231.92 ECC 1.E126

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

36.84 6 511Z 1616.57 41,90 39.25 117.00 134.83 7 18 9 1016.6 47.26 31.30

143.16 16 13 18 5257.73 41.92 243.14 117.02 134.82 17 40 55 4657.7 47.27 235.20

36.84 6 51 12 1616.57 41.90 39.25 I17.00 134.83 7 18 9 1016.6 47.?6 31.30

143.16 16 13 18 5257.73 41.92 243.14 117.02 134.82 17 40 55 4657.7 47.?7 235.20

36.84 6 51 12 1616,57 41.90 39.25 117.00 134.83 7 18 9 1016.6 47.26 31.30

143.16 16 13 18 5257.73 41.92 243.14 I|7.02 134.82 I7 40 55 4657.7 47.?7 235.20

OIFFERENTIAL CORRECTIONS MI0-CO_RSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE-2.0793 TRA .5579 TC3-4.4163 8AU .7774 ,SGT 4884.0 SGR 1456.0 SG3 446.9 ST 3353.4 SR 1172.0 SS 1473.6

ROE .6906 RRA -.2389 RC3 .8662 FAU .06298 RRT -.9605 RRF -.9748 RTF .9756 CRT -.9990 CRS .9976 CST -.9938

FOE-1.9595 FRA .9241 FCJ-4.2201 BSP 16038 _ 5096.4 R23 .1140 R|3 -.9784 LSA 3827.8 MSA 153.3 SSA 12.3

8OE ?.1910 BRA .6023 BC3 4.5005 FSP -1462 SGI 5081.5 SG2 389.5 THA 163.92 ELI 3535.8 EL? 48.6 ALF 161.51

INC 4.5957 Vl 29.435

4PO 151.44 V2 35.147

ETC 252.81 CLP-148.34

LAUNCH OATE AUG 20 1970 FLIGHT TIME 172.00 ARRIVAL OAT? FEB 8 .1971

HELIOCENTRIC CONIC

RL 151.37 LAL -.00 LQ. 326.57 VL

RP 107.86 LAP 3.05 LOP 192.60 _P
RC 121.402 GL -33.85 GP 32.99 ZAL

PLANETOCENTRIC CONIC

C3 12.494 _ 3.535 OLA -55.88 RAL 245.11 RAO 6567,5 VEL

LNCH A2'NTH LNCH TIME L-I TIME INJ LAT
39.58 7 15 LP2 1394.54 40.94

140.42 16 2240 5265.35 40,95

39.58 7 15 22 I594.54 40,94

140.42 16 2240 5?65.35 40.95

39.58 7 15 22 1594.54 40.94

140.42 16 2240 5265.35 40,95

0IFFERENTIAL CORRECTIONS

T02-1.9376 TRA .7083 TC3-4.7229 8AU ,7998

ROE .5914 RRA -.7523 RC3 .7908 FAU .06135

FOE-1.6926 FRA 1.0531 FC3-4.2515 8_ 16350

BOE 2.0259 8RA .7519 BC3 4.7886 FSP "1446

OISTANCE 486.914

26.702 GAL 1.O9 42'1- 94.23 HCA 226.11 SMA 127.54 ECC .18774 INC 4.2296 Vl ?9.435

37.688 GAP 6.2! AA"P 87.06 TAL 175.26 TAP 41.39 RCA 103.60 APO 151,49 V? 35.136
76.02 ZAP 136.67 ETfi 40.06 ZAE 124.93 ETE 155.42 7AC 130.69 ETC 253.63 CLP-150.14

11.571 PTH 2.02 VHP 5.317 OPA 17.22 RAP 232.08 ECC 1.2056

INJ LONG INJ RT ASC INJ A;m_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
35.37 119.09 132.04 7 41 57 994.5 46.00 27.24

242.85 119.1! J32,p3 17 50 26 4665.3 46.01 234.71
35.37 119.09 132.04 7 41 57 994.5 46.00 27.24

242.85 119.11 132,03 17 50 26 4665.3 46.01 234.71

35.37 119.09 132.04 7 41 57 994.5 46.00 27.24

242.85 |I9.1! 132.03 17 50 26 4665.3 46.01 234.71

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 5020.1 S6R 1327.8 5G3 439.0 ST 3201.9 SR 983.5 55 1329.0

RRT -,9556 RRF -,9677 RTF ,9754 CRT -,9994 CR5 .9952 CST -.9918

,_ 5192.8 823 .1027 R13 -.9774 LSA 3600.1 MSA 157.4 SSA 13.5

SGI 5178.9 $(;2 379.3 THA 165.74 ELI 3349.4 EL2 32.3 ALF 162.93
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970)

LAUNCH 0ATE AUG ?0 1970 FLIGHT TIME 174.00 ARRIVAL CATE FEB 10 197J

HELIOC£NTRIC CONIC

RL 151.37 L/q- -.00

RP 107.89 LAP ?.96

RE 123.660 GL -31.22

PLANE TOCENTRIC CONIC

C3 1_.251 VML 3.500

LNCH A?MTH LNCH TIME

42.36 7 38 49

137.64 16 30 ?3

42.36 7 38 49

137.64 16 30 23

42.36 7 38 49

137.64 16 30 23

CIFFERI[NTIAL CORRECTIONS

T02-I,8120 TRA .8524 TC3-5.0_'02 BAU ._]09

ROE .52OO RRA -.2fi67 RC3 .7325 FAU .06033

FCE-1.4648 FRA 1.1439 FC3-4,2636 8SP 170_
BOE 1.8852 BRA .6902 BC3 5.0733 FSP -1470

CISTANCE 492.915

LOL 326.57 VL 26.673 GAL |.35 4ZL 93.90 HCA 229.32 S_A 127.35 ECC .19000 INC 3.9012 Vl ?9.435

LOP 195.83 VP 37.657 GAP 6.56 AZP 67.45 TAL 174.?I TAP 43.53 RCA 103.15 APO 151.55 V? 35.124

GP 30.64 ?AL 73.79 CAP 139.35 ETS 40.24 ZAE 125.16 ETE 157.53 ZAC I28.66 ETC ?54.33 CLP-151.87

CL4 -53.62 RAL 249.02 RAG 6567.5 VEL 11.560 PTH ?.02 VHP 5.389 GPA 14.57 RAP ?3?.46 ECC 1.?016

L-I TINE IN| LAT IN| LONG IN| RT ASC IN| AZHTH IN| TIME PO CST TIM IN| ? LAT IN| ? LONG

1573.64 39.77 31.67 121.18 129.49 8 5 3 973.6 44.55 ?3.4?
5?77.90 39.78 242.95 121.19 129.48 17 58 20 4677.9 44.56 ?34.70

1573.64 39.77 31.67 1ZI.18 129.49 8 5 3 973.6 44.55 23.42

5277.90 39.78 242.95 1Z1.I9 129.48 17 58 20 4677.9 44.56 23A.70

1573.64 39.77 31.67 12|,18 129.49 8 5 3 973.6 44.55 ?3.4?

5?77.90 39.78 242.95 IZJ.J9 129.46 17 58 ZO 4677.9 44.56 ?34.70
NI0-COI._SC [W]ECUT[ON ACCURACY ORBIT 0ETERMINATION ACCURACY

S6T 5165.5 5GR 1220.4 5(,3 428.7 ST }050.9 SR 877.4 SS 1?01.1

RRT -.9_07 _ -,9591 RTF .9764 CRT -.9998 CR5 .9912 CST -.9899

SCAB 5307.7 RZ3 .0838 R13 -.9778 LSA 3390.4 MSA 159.1 SSA 14.5

SGJ _294.9 _ 369.0 THA 167.28 ELl 3174.5 EL2 17.1 ALF 163.96

LAUNCH OATE AUG 20 1970 FLIGHT TINE 176,00 ARRIVAL CATE FE_ I? 1971

HELIC({NTRJC CONIC

RL |5|.37 LAL -.00

RP |07.93 LAP Z.B6

RE 125.912 GL -28.67

PLANETOCENTRIC CONIC

C3 12.167 VHL 3.468

LNCH_2_rH LNCH T]I4E

45,15 8 1 47

134.85 16 36 33
45.15 8 1 47

134.85 16 36 33

45.15 8 1 47

134,_85 16 36 33

OIFFER[NTIAL CORRECTIONS

T0£-1,6568 TRA 1 .0339 TC3-5.1478 8AU .8438

RO[ .4549 RRA -,2691 RC3 .6376 FAU ,05679

FOE-I.?119 F_# 1.2634 FC3-4.04|| 6SP 17059

BOE 1.7182 BRA 1.0684 6C3 §,IB?2 F$P -1392

OJSTANCE 498.897

LOL 326.57 VL 26.643 GAL 1.6) ATL 93.60 _ 232.54 5NA 127.16 ECC .I9244 INC 3.6032 Vl 29.435

LOP 199.05 VP 37.f_?,4 GAP 6.9"_ AZP 87.81 TAL 173.JJ TAP 45.65 RCA 102.69 APO 151.63 V? 35.112

GP 28.55 ZAL 7J.50 ZAP J4J.63 ETS 40.44 7AE |t5._7 ETE 159.40 ZAC I26.91 ETC 254.95 CLP-153.51

0LA -51.38 RAL 252.67 RAO 6567.5 VEL ]1.557 PTH 2.0_ VHP 5.482 CPA 12,14 RAP ?33.06 ECC 1.2007
L-I TIME IN| LAT IN| _ IN| RT ASC IN| A_4TH IN| TIME PO CST TIM IN| ? LAT IN| ? LONG

1_53._ 38.44 _B.|3 123.31 127.16 8 27 40 953.4 47.96 19.84

5295.27 }8.45 _43.46 123.32 |27.17 18 4 49 4695.3 42.97 235.16
1553.38 36.44 28.|3 123.31 127.18 8 27 40 953.4 42.96 19.84

_295.27 _8.45 _43.46 123.32 127.17 18 4 49 4699.3 42.97 235.16

1553._ _.44 28,13 123.31 127.1B 8 27 40 953.4 4?.96 19.84

5295.27 _8.45 243.46 1_3.37 127.17 18 4 49 4695.3 42.97 735.16

MID-COURSE EXECUTION ACCURACY ORBIT _ETERMINATION ACCURACY

_T 5_64,0 S_R i121.6 ,_,_3 414.1 ST 2_43.3 SR 777.0 55 1055.4

RRT -._113 _ -.9482 RTF .9748 CRT -.9997 CR5 ,9823 CST -.9851

§_.| _3 .0768 R13 -.9759 LSA 3126.0 MSA 172.7 SSA 15.4

•%1 5369.3 SG2 370.6 THA 168.60 ELl 2947.5 EL2 18.9 ALF J64.72

LAUNCH DATE AUG ?0 1970 FLIGHT TIME 178.00 ARRIVAL CATE FEB 14 1971

HELIOCENTRIC CONIC CISTANCE 504._54

RL 151,37 LAL -,O0 LOL 3?6,57 VL 26.617 GAL 1.95 AZL 93.33 HCA ?35.75 SMA

RP 107.97 LAP ?.75 LOP ZO?.Z7 VP 37,591 GAP 7.27 AZP 88.12 TAL 171,99 TAP

RC 128.158 GL -26.22 GP ?6.68 7AL 69.18 ZAP 144.14 ET$ 40.67 ZAE 125.28 ETE

PLAN_T(_ENTRIC CONIC

C3 12.227 VHL 3.497 DLA -49.18 RAL 256.09 RAC 6567.5 VEL 11.559 PTH 2.0? VHP

LNCH AZMTH LNCH TINE L-I TINE IN| LAT

47.95 8 24 23 1533.37 36.98

132.O5 16 41 13 5317.40 36.99

47.95 8 24 23 1533.32 36.98

132.O5 16 41 13 5317.40 36.99

47.95 8 24 23 1533.32 36.98

132.O5 16 41 ]3 5317.40 36.99

01FFER_NTIAL CORRECTIONS

TOE-I.5135 TRA 1.2115 TC3-5.2422 BAU .8618

ROE .408! RRA -.2766 RC3 .56OO FAU .05378

FOE -.9973 FRA 1.3558 FC3-3.8078 _SP 17288

BOE 1.5676 _RA 1.24_7 BE3 5.2720 FSP -1342

126.96 ECC .19506 INC 3.3301 V1 29.435

47.74 RCA I02.20 APO 151.73 V? 35.099

J61.05 ZAC 17_.37 ETC 255.51 CLP-155.O9

LAUNCH OATE ALK, 20 1970

5.595 DPA 9.89 RAP 233.84 ECC 1.2012

IN| LONG IN| RT A,_C IN| A2'MTH IN| TINE PO CST TIM IN| ? LA r IN| ? LONG

24.75 1_5.50 125.0_ 8 49 56 933.3 41.27 16.44

_44._ 1_5.51 125.07 18 9 51 4717.4 41,_8 ?36.08

24.73 125.50 125.08 8 49 56 93_.3 41.27 16.44

_44.38 125.51 125.07 18 9 51 4717.4 41._8 Z36.08

24.73 1_5.50 125.08 8 49 56 933.3 41.27 16.44

_44.38 1_5.51 125.07 18 9 51 4717.4 41.28 236.0_

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S_T 5367,7 S6R 1039.8 S63 398.9 ST 2644.3 SR 700.4 SS 931.8

I_T -.9_t6 RI_ -.9358 RIF .9740 CRT -.9984 CR$ .9671 CST -.9789

_6 5467.5 1_3 .OC_O R13 -.9749 LSA ?883.7 MSA 186.5 $5A 16.1

_| 5454,_ _W_2 372,0 THA 169.72 ELI 2755.2 EL2 38.1 ALF 165.18

HELIOCENTRIC CONIC

RL 15J,37 LAL -.00

RP 108.01 LAP 2,64
RE 130.397 GL -23.87

PLANET(_ENTRIC CONIC

C3 _2.420 VHL 3.524

LNOd AZMTH LNCH TINE
50,76 8 46 46

129.24 16 44 _5
50.76 8 46 46

129.24 16 44 25
50.76 8 46 46

129._4 16 44 25

FLIGHT TIN[ 180.OO ARRIVAL OATE FEB 16 1971

0IST_NCE 510.785

LOL 326.57 VL 26.582 GAL _._4 A?L 93.08 hl_ 238.96 SMA 126.76 ECC .19786 INE 3.0772

LOP _05.49 VP 37.558 GAP 7.63 AZP 68.4J TAL 170.85 TAP 49.80 RCA 101.68 APO 151._4
GP 25.00 7AL 66.84 ZAP 146.L=_B ETS 40.96 ZAIE: 125.23 ETE 162.51 ZAC 124.01ETC ?56.03

OLA-47.0| RAL 259.3(} RAO 6567.5 VlEL I1.568 PTH 2.02 VHP 5.723 OPA 7.82 RAP 234.78
L-J TIME IN| I_T IN| LO_ IN| RI' A_C |NJ A214TH IN| TIME PO CST TZM IN| ? LAT
1513.05 35.43 21.45 1_7.74 J23.LwJ 9 11 59 913,0 39.51

5344.33 35.44 _45.71 |_7.75 123.J9 18 |3 29 4744.3 39.5?

|5|3.05 35.43 _1.45 1E7.74 1_3.20 9 11 59 913.0 39.51

5344.33 35.44 _45.7J 1E7.75 123.19 18 13 29 4744.3 39.52
1513.05 35.43 21.45 IZT.74 125,20 9 It 59 913.0 39.51

5344.33 35.44 245.7J I27.75 123.19 18 13 29 4744.3 39.52

OIFFER£NTIAL CCRR[(TION$

TOE-|.3729 TRA 1.3947 TC3-5.2770 BAU .6800

ROE .3731 RRA -._BL_9 RC3 .4904 FAU .05078

FOE -.8070 FRA |.4352 FC3-3.5394 BSP 17572

BDE J.4EE7 BRA 1.4231 BE3 5.2998 FSP o1296

Vl 29.435

V? 35.086

CLP-156.60

NID-CCUR$1E EXECUTION" ACCURACY

,_T 5465.9 _ 91'0.8 SG3 383,1

RRT -.920"Z I_ -._'216 R rF .9734

5551.4 R_3 .0553 R13 -.9741

SG| 5538.7 SG2 375.0 THA 170.67

ECC 1.2044

IN| 2 LONG

13.19

?37.45

13.19

237.45

13.19

?37.45

ORBIT DETERMINATION ACCURACY

ST' 2447.4 5R 639.5 SS 8_4.7

CRT -.9947 CRS .9418 CST -.9705

LSA ?65?.7 MSA 203,6 SSA 16.7

EL/ 25?8.7 EL2 63.4 ALF 165.42
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE AUG _0 1970

HELIOCENTRIC CONIC

RL 151.37 LAL -.DO

RP 108.05 LAP Z.51

RC 132.627 GL -21.61

PLANE TC_ENTRIC CONIC

C3 12.742 VHL 3.570

LNCH AZNTH LNCH TIN[
53.58 9 9 7

126.42 16 46 7

53,58 9 9 7

126.42 16 46 7
53.58 9 9 7

126.42 16 46 7

FLIGHT TINE 182.00 ARRIVAL 0ATE FEB 18 197!

CISTANCE 516.690

LOL 326.57 VL 26.550 GAL 2.57 ATL 92.84 HCA 242.17 5HA 126.56 ECC ,20087 INC Z.8410 Vl 29.435

LOP 208.71 VP ]7,523 GAP 8.00 AZP 88,67 TAL 169.68 TAP 51.85 RCA 101.14 APO 151.98 v2 35.074

GP 23.50 ZAL 64.50 7AP 148.27 ET$ 41.32 ZAE |25.13 ETE 163.79 ZAC I22.83 ETC 256.52 CLP-158.04

0LA -44.90 RAL Z62.}1RA0 6567.5 VIEL 11.581PTH 2.03 VHP 5.867 0PA 5.89 RAP 235.86 ECC I.Z097

L-I TIME INJ LAT INJ LONG INJ RT A._C INJ A2'NTH INJ TINE PO CST TIN INJ Z LAT INJ 2 LONG
1492.09 ]].82 18.24 1}O.05 121.30 9 ]} 59 892.1 ]7.70 10.04

5}76.22 3}.8] 247.46 130.06 121.49 18 15 44 4776.2 37.71 239.25

1492.09 ]5.82 18.24 130.05 |21.50 9 }] 59 892.1 37.70 10.04

5576.22 }3.83 247.46 130.06 I21.49 18 15 44 4776.2 ]7.71 239.25

1492.09 }].82 18.24 130.05 1_1.30 9 ]] 59 892.1 }7.70 10.04

5376.22 }].85 247.46 130.O6 121.49 18 15 44 4776.2 }7.71 239.25
ORBIT DETERMINATION ACCURACY

ST 2257.9 5R 590.9 SS 734.8

CRT -.9867 CRS .9021 CST -.9595

LSA 24}6.6 NSA 224.2 SSA 17.0

ELI 2352.1 EL2 92.9 ALF 165.50

OIFFERENTIAL CORRECTIONS
TOE-I.2342 TRA 1.5851 TC]-5.2517 BAU .8976

ROE .]472 RRA -.2888 RE} .4280 FAU .04777

FOE -.6388 FRA 1.5040 FC]-5.2457 8SP 17841

BOE 1.2821 8RA 1.6112 BC5 5.2691FSP -1246

LAUNCH DATE AUG 20 1970

NI0-COURE_E EXECUTION ACCURACY

`%T 5557.2 `%R 91Z.2 563 366.9

RRT -.g074 RRF -,9059 RW .9729

566 5631.5 I_3 .0452 RI] -.9754

`%1 5618.8 $62 37g.2 THA 171.49

FLIGHT TINE 184.00 ARRIVAL 0ATE FEB ZO 1971

PELIOCEN7RIC CONIC

RL 151.]7 LAL -._

RP 108.09 LAP 2.38

RC 134.850 GL -19.46

PLANETC_ENTRIC CONIC

C3 1].192 VHL }.652

LNOd AZNTH LNCH TIME

56.40 9 ]1 _M,

12].60 16 46 18

56.40 9 ]1 34

123.60 16 46 18

56.40 9 31 34

123.60 16 46 18

0IFFERENTIAL CCRI_ECTIONS

TOE-I.0964 TRA 1.7844 TC]-5.1r_I 8AU .9138

ROE .}284 RRA -.2930 RC5 .]717 FAU .04472

FOE -.4897 FRA 1.5656 FC3-2.9}48 BSP J8109

BOE 1.1446 BRA 1.8086 6C5 5.1815 FSP -1197

01STANCE 522.567

LCL 526.57 VL 26.519 GAL 2.91 AZL 92.62 H(.A 245.57 SeAA 126.36 ECC .2041D INC 2.6185 Vl 29.435

LOP 211.92 VP 57.A89 GAP 8.57 A2'P 88.91 TAL 1f_.49 TAP 5].87 RCA 100.57 APO 152.15 V2 35.061

GP LPZ,16 ZAL 62.19 ZAP 130,12 ETS 41,76 Z_[ 124.99 ETE 164.92 ZAC 121.79 ETC 257,00 CLP-159.43

DLA -42.84 RAL 265.15 RAO 6567.5 VIEL 11.f_O1 PTH 2.03 VHP 6.02] 0PA 4.11 RAP 257.07 ECC 1.2171
L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIIAE PO CST TIN INJ 2 LAT INJ 2 LONG

1470.00 ]2.17 15.08 132.42 119.98 9 56 4 870.0 35.88 6.94

541].26 32.18 249.63 132.43 119.96 18 16 ]1 4813.5 55.89 241.49

1470.00 32.17 15.08 132.42 119.98 9 56 4 870.0 ]5.88 6.94

5413,26 32.18 249.63 132.43 119.96 18 16 31 4813.5 35.89 241.49

1470.00 32.17 15.06 132.42 119.98 9 56 4 870.0 ]5.88 6.94

541].26 32.18 249.63 132.43 119.96 18 16 ]1 A815.] 55.89 241.49

NID-C..CURS_ E_ECUTION ACCURACY ORBIT 0ETERMII_TION ACCURACY

SGT 5641.1 _R 862.7 SG] 330.8 ST 2081.0 SR 552.0 S$ 662.8

RRT -.89]1RK'F' -./_g0 RT!F .972] CRT -.9717 CRS .8417 CST -.9460

SC_ 5706.7 R23 .0368 RI] -.9726 LSA 22]8.8 MSA 249.0 SSA 17.1

,%1 5693.7 ,%2 _84.4 THA 172.19 ELI 2149.2 EL2 126.2 ALF 165.49

LAUNCH DATE AUG 20 1970

HELIOCENTRIC CONIC

RL 151.37 LAL -.OO

RP 108.13 LAP 2.24

RC 137.063 GL -17.42

PLANE TOCENTRIC CONIC

C3 13.773 VHL 3,711

LNCH ATHTH LNCH TIME

59.24 9 54 19

120.76 16 44 5]

59.24 9 54 19

120.76 16 44 5}

59.24 9 54 19

120.76 16 44 53

FLIGHT TIME 186.00 ARRIVAL CATE FEB 27 1971

DISTANCE 528.414

L0L 326.57 VL 26.487 GAL 3.28 AZL 92.41 HCA 248.58 ,SMA I76.16 ECC .20756 INC 2.4074 Vl 29.435

LOP 215.13 VP 37.454 GAP 8.75 AZP 89.12 TAL 167.29 TAP 55.87 RCA 99.97 APO 152.34 V2 35.047

GP 20.95 ZAL 59.91 ZAP 151.86 ET$ 42.31 ZAE 124.84 ETE 165.91 ZAC 120.88 ETC 257.46 CLP-160.77

DLA -40.85 RAL 267.82 RAC 6567.5 VEL 11.626 PTH 2.04 VHP 6.19] DPA 2.45 RAP 238.39 ECC 1.2267

L-J TIME JNJ LAT INJ LONG ]NJ RT ASC INJ AZNTH ZNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1446.23 30.50 11.91 114.86 118.60 10 18 25 846.2 34.06 3.85

5455.78 30.51 252.25 134.87 118.59 18 15 49 4855.8 ]4.06 244.18

1446.2} 30.30 11.91 134.86 118.60 |0 18 25 846.2 34.06 3.85

5455.78 30.51 252.25 134.87 118.59 18 lfl 49 4855.8 34.06 244.18

1446.2) 30.30 11.91 114.86 118.60 I0 18 25 846.2 }4.06 3.85

5455.78 ]O.fll 252.25 114.87 118.59 18 lfl 49 4855.8 34.06 244.18
ORBIT 0ETERMINATION ACCURACY

ST 1921.9 SR 520.7 $S 608.6

CR7 -.946] CRS .7646 CST -.9313
LSA 2063.6 NSA 277.0 $SA 17.1

EL1 1984.5 EL2 163.1 ALF 165.52

DIFFERENTIAL CORRECTIONS MIO-COL)RSE EXECUTION ACCURACY

TDE -.9591 TRA 1.9928 TC3-5.0341 8AU .9288 ,%T 5718.0 SC,R 820,5 ,%5 335.0

ROE .315] RRA -.3017 RE] .]221FAU .04171 RRT -.8778 RRF -.8710 RTF .9717
FOE -.3560 FRA 1.6208 FC3-2.6217 8SP 18363 `%B 5776.6 R23 .0294 RI] -.9720

8OE 1.0096 6RA 2.0155 8C5 5.0444 FSP -1149 ,%1 5763.4 ,%2 390.0 THA 172.79

LAUNCH OAT_ AUG 20 1970 FLIGHT TINE 188.(30

HELIOCENTRIC CON|C 01STANCE 5_4.2_

RL 151 .37 LAL -.00 LOL ]26.57 VL L=_.454 GAL ],66 A2'L 92.2|

RP 108.17 LAP 2.09 LOP 218.34 VP 37.419 GAP 9.14 AZP 89.31

RC 139.266 GL -15.48 GP 19.86 ZAL 57.67 ZAP 153.48 ETS 42.96

PLANETC_ENTRIC CONIC

C3 14.489 _ 3,806 0LA -38.92 RAL g_rO.34 RAO 6567.6 VI[L 11.657

LNCH AZMTM LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ASC
62.10 IO 17 _0 1420.24 28.83 8.7'0 137.35

117.90 16 41 46 5304.12 28.84 255.31 137.35

62.10 I0 17 30 1421_.24 28.83 8.70 137.35

117.90 16 41 46 5304.12 28.84 _55.31 137.35

62.10 10 17 _0 14L:_.24 _.83 8.70 137.35

117.90 16 41 46 5504.12 28.84 255.31 137.35

_IFFERENTIAL CORRECTIONS

TOE -.8156 TRA 2.1973 TC]-4.8946 BAU ,949_

ROE .3091 RRA -._068 RC] .2854 FAU .01935

FOE -.2547 FRA 1.6584 FC3-2.3515 8SP 18919

eoE .8910 8RA 2.2186 8C3 4.9029 FSP -1126

ARRIVAL DATE FEB 24 1971

HCA 251.78 $MA 125.95 ECC .21128 INC 2.2054 Vl 29.435

TAL 166.07 TAP 57.85 RCA 99.34 APO 152.56 V2 35.034

ZA[ 124.67 ETE 166.79 ZAC IL_.08 ETC 257.92 CLP-162.O6

PTH 2.05 VHP 6.375 OPA .91 RAP 239.82 ECC 1.Z]85

INJ A_dTH |NJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG
117.37 10 41 10 820.2 ]2.25 .71

117.35 18 I] 30 4904.1 32.26 247.33

117.37 I0 41 I0 820.2 32.25 .71

117.33 18 13 30 4904.1 32.26 247.33

117.]7 10 4110 820.2 }2.25 .71

117.]5 18 1] 30 4904.1 32.26 247.33

NI0-C_I[ _)_CUT|CN ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT _791.4 _ _,IF.9 ,%3 319.2 ST 1794.7 SR 498.3 SS 571.4

RRT -.86_0 RRF -.8_25 RTF .9719 CRT -.9093 CR$ .677} CST -.9215
S_ 5844.3 R_3 .0214 RI] -.9721 LSA 1924.5 NSA 303.0 SSA 16.9

,%1 5830.9 SG_ 395.2 THA 17_.31 ELI 1851.7 EL2 201.0 ALF 165.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5 197Op"

LAUNCH CATE AUG Z0 1970 FLIGHT TIME 190.00 ARRIVAL CATE FE6 ZG 1971

HELIOCENTRIC CONIC

RL 151.37 LAL -.DO Lc-'¢ 326.57 VL

RP 108.21 LAP 1.94 LCP ZZI.§4 VP

R( 141.459 GL -13.65 GP 18.88 ZAL

PLANE TO(ENTRIC CONIC

C3 15.351 VHL 3.918

LNCH ATNTH LNCH TIME

65.O0 10 41 28

115.00 16 36 45

65.00 10 41 28

115.00 16 36 45

65.00 10 41 28

115.00 16 36 45

OIFFERKNTIAL CORRECTIONS

TCK -.6887 TRA Z.4359 TC3-4.6351BAU .9566

RC£ .3024 RR_ -.3166 RC3 .2424 FAU .03603

FOE -.1427 FRA 1,7127 FC3-Z.O318 BSP 18_6

BOE .7521 _A 2.4564 6C3 4.6614 FSP -I058

CISTANC£ 540,01_

26.422 GAL 4.06 AZL 92,01 PICA 254.98 S#44 125.75 £CC .21526 INC Z.0109 Vl ?9.435
37.383 G*P 9.53 AZP 89.48 TAL 164.84 TAP 59.82 RCA 98.68 APO 152.81 vZ 35.02!

55.50 ZAP 155.00 ETS 43.74 ZA£ 124.fiO ETE 167.56 ZAC 119.38 £TC 258.38 CLP-163.30

CLA -37,08 RAL 272.71 R40 6567.6 VEL 11.693 PTH 2.06 VHP 6.569 OPA -.fi3 RAP 241.34 £CC 1.2526

L-| TINE INJ LAT INJ LONG INJ RT ASC INJ A2't4TH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG

1391.08 27.18 3.36 139.89 116.25 II 4 39 791.1 30.47 357.45

5559.08 27,19 258.89 139,90 116.24 18 9 24 4959.1 30.48 250.97

1391.08 27.18 5.36 139.89 116.25 II 4 39 791.1 30.47 357,45

5559.08 27.19 258,89 139,90 116.24 18 9 24 4959.1 30.48 250.97

1391.08 27.18 5,36 139.89 116.23 11 4 39 791.1 30.47 357.45

5559.08 27.19 258.89 139.90 116,24 18 9 24 4959.1 30.48 250.97

MIO-COURS4[ £XECUTION ACCURACY ORBIT DETERHINATION ACCURACY

S_T 5852.7 _ 753.9 5_3 304.6 ST 1679.4 SR 475.3 SS 548.1

RRT -.845| RRF -.8337 RTF .9708 CRT -.8589 CRS .5588 CST -.9106

_901.1 _3 .0177 RI3 -.9709 LSA 1798,8 HSA 336.6 SSA 16.8

S| 5887.5 S_2 400.6 THA 173,76 ELI 1728,4 ELZ 242.6 ALF 166.18

LAUI_H OATE AUG _ 1970 FLIGHT TIME I92.00 ARRIVAL OATE F£6 28 1971

HELICX_ENTRIC CONIC

RL 151.37 LAL -,00

RP I08.25 LAP 1.78

RC 143.643 GL -II.93

PLANETC_£NTRIC CONIC

C3 16.367 VHL 4,046

LN_ AZMTH LNCH TINE

67.97 11 6 33

112.03 16 29 31

67.97 II 6 33

112.03 16 29 31

67.97 11 6 33
112.03 16 29 31

81STANCE 545.758

LCL 326,37 VL 26.389 GAL 4.49 A?I. 91.82 HCA 258.18

LOP 224.74 VP 37.348 GAP 9,94 A2P 89.63 TAL 163.60

GP 17.99 7AL 53.39 ZAP 156.43 ETS 44.67 7Al[ 124,32

OLA -33.31RAL 274.95 RA0 6567.7 VEL II,U? PTH 2.07
L-| TINE _NJ LAT |NJ LONG |NJ RT ASC ZNJ AZNTH

1357.61 25.35 1.60 142.48 1Ifl.24

5621.63 25.56 263.0_ 142.48 115.23

1357.61 25.35 1.B0 142.48 113.24

56Z1.63 25.56 263,0"4 142.48 113.23

1357.6| 23.53 1.80 |42.48 115.24

5621.63 25.36 263.0"Z 142.48 115,23

S_4A 123.34 £CC .21954 IN( 1.8223 vl 29.435

TAP 61.78 RCA 97.98 APO 155.10 VZ 35.008

[T£ 168.24 Z4C 118.77 ETC 258.84 CLP-164.51

O|FFERENTIAL CORRECTIONS

TOE -.5490 TRA 2.6776 7C3-4,4099 6AU .9660
ROE .3001 _ -.3257 RC3 .2085 FAU .03313

FOE -.0504 FRA 1.7§61 FC3-I.7326 BSP I9032

80£ .62fl6 8RA 2.6973 6C3 4,4|48 FSP -1007

NIO-COURSE EXECUTION ACCURACY

SGT 5910.0 _ 727.1 SG3 290,3

RRT -,8Z83 R_" -.815I RTF .9701

59_4.6 R_3 .0137 RI3 -.9703

_! 5940.8 SG2 403.3 THA 174,15

VHP 6.773 0PA -1.87 RAP 242.94 ECC 1.2694
INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

I| 29 Jl 757.6 28.73 353.96

18 3 13 5021.6 28,74 255.19

lI 29 lI 757.6 28.73 353.96

18 3 13 5021,6 28.74 255.19

1| 29 I1 757.6 28.73 553.96

I8 3 13 5021,6 28.74 255.19

OR6IT OETERNINATION ACCURACY

ST 1599.8 SR 457.6 SS 537,4

CRT -.7750 CRS .4418 CST -.9087

LSA 1709.8 MSA 365.5 SSA 16.5

ELI 1639.8 EL2 282.1ALF 167.11

LAUNCH 04TE AUG 20 1970 FLIGHT TIME 194.00 ARRIVAL C4TE MAR 2 1971

HELIOCENTRIC CONIC

RL 151.37 LAL -.00

RP 108.29 LAP 1,62

RC 145.816 GL -I0.32

PLANETOCENTRIC CONIC

C3 17.553 VHL 4.|90

LNCH AZMTH LNCH TIME

71.07 11 33 19

108.93 16 19 36

71.07 11 33 19

108.93 16 19 36

110.00 I§ 39 5

110.00 17 13 1

0IST4NC_ 551.465

LOL 326.57 VL 26,356 GAL 4.94 A?L 91.64 HCA 261.37

LOP 227.94 VP 37.312 GAP 10.36 AZP _9.75 TAL 162.35

GP 17.19 ZAL 51.36 Z4P 157.77 ETS 45.74 ZAE 124.14

DLA -33.62 RAL 277.06 RAO 6567.7 V£L 11.787 PTH 2.08

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

1317.99 23.96 357.88 145.11 114.32

5693.46 23.97 267,84 145.11 114.31
1317.99 23.96 337.88 145,11 I14.32

3693.46 23.97 267,84 14§.11 114.31

5817,4§ 19.93 27534 142.97 118.35
5530.04 28.10 257.02 147.00 110.32

SMA 125.33 ECC .2Z414 INC 1.6382 Vl Z9.435

TAP 63,7Z RCA 97.24 APO 153.43 v2 34.995

ETE 168.84 ZAC 118.22 ETC 259.31 CLP-165.69

OIFFERENTIAL CORRECTIONS

TOE -.4108 TRA 2.9284 TC3-4.1513 BAU ,9751
ROE .3006 RRA -.3334 RE3 ,1801FAU ,0_044

FOE .0293 FRA 1.7948 FC3-I,5014 8SP 19207

B0E .5090 8RA 2.9476 8C3 4,1552 FSP -962

MIO-COURSE EXECUTION ACCURACY

S_T 5961.9 _ 703.6 S_3 276.9

RRT -.8116 RRF -.7968 RTF .9697

SG8 6003.2 f_3 ,0103 R13 -,9698

5_I 5989.3 S_2 409,I THA 174.50

VHP 6.995 DP4 -3.12 RAP 244.62 £CC 1.2889
INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

II 55 17 718.0 27.03 350.11

17 54 29 5093.5 27.04 260.07

II 55 17 718.0 27.03 350.11

17 54 29 5093,5 27.04 260.07

17 16 2 5217,4 23.58 268.08

18 45 11 49_0,0 30.60 248.72

CR8IT 0£TERMINATION ACCURACY

ST 1_51.8 SR 443.0 SS 535.4

CRT -.6833 CRS .3307 CST -.9144

LSA 1655.1MSA 588.9 554 16.2

ELI 1582.3 £L2 317.2 ALF 168.49

LAUNCH OATE AUG 210 1970 FLIGHT TIME 196.00 4RRIVAL OATE MAR 4 1971

H£LIOCENTRIC CONIC

RL 1_1.37 LAL -,00

RP 108.33 LAP |,4_

RE 147.979 GL -8,8!

PLANETOCENTRIC CONIC

C3 18.926 VHL 4.3_D

LNCH AZMTH LN(H TIRE

74.41 !2 2 46

105.59 J6 6 2

74.41 12 2 46

105.59 |6 6 2

110.00 13 2 14

110.00 18 3 44

OlSTANCE 557.128

LCt 326.57 VL 26.323 GAL 5.42 AZL 91.46 HCA 264.37

LCP 231.13 VP 37.277 GAP 10,80 _ZP 89.86 TAL 161.09
GP 16.46 ZAL 49.40 ZAP 159.04 ETS 46.99 ZA£ 123.97

OLA -32.01RAL 279.0_ RAO 6567.8 EL 11.845 PTH 2,lO

L-; T;NE |NJ LAT |NJ LONG INJ RT A_ |NJ A2_4TH

!269,02 2_'Z.40 353.37 147,78 il3.49

5777.63 22.42 273.36 147.78 113.47

1269,02 22.40 353,37 147.78 113.49

3777.63 22.42 273,_6 147.78 113.47

687.fl2 14.59 _06.§5 143.52 ]21.26

5407.13 30.70 248.40 151.09 105.82

SMA I25,13 ECC .22910 INC 1.4573 Vl 29.435

TAP 65.66 RCA 96.46 APO 153.80 V2 34.982
ET£ 169.37 ZAC 117.74 ETC 259.79 CLP-166.84

DIFFERENTIAL CORRECT|ON$

TOE -,27Z3 TRA 3,1909 TC3-3.8810 8AU .98_8
ROE .3031 RRA -,3456 RC3 ,13fl7 FAU .02787

FOE ,0993 FRA 1,8_O7 F{3-I,27§1 8SP 19382

80£ ,407fl _RA L2096 8C3 3.8841 FSP -919

MID-COURSE EXECUTION ACCURACY

SGT 6008.0 S(,R 682.6 S_3 264.0
RRT -.79_3 l_ -.7791 RTF ,9694

,SB 6046.6 R23 .0074 R13 -.9694

S_I 6032.5 S(;2 412.1 THA 174.81

VHP 7,228 _PA -4.29 RAP 246.36 ECC 1.3115

INJ TIN_ PO CST TIM INJ_ LAT INJ 2 LONG

12 23 _ 669.0 25.38 345.67

17 42 19 5177.6 25.40 265.85

12 23 tiff 669.0 25.38 345.67

17 42 19 5177.6 25.40 265.85

|5 13 42 87.5 18.62 299.76
19 35 51 4807,I 32.56 239.68

ORBIT DETERMINATION ACCURACY

ST 1532.9 SR 430.5 5S 539.3

CRT -,_805 CR$ .2295 CST -.9252

L$4 1631.3 MSA 405.4 5SA |5.$

£LI 1554.2 EL2 345.7 ALF 170.25
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH CATE AUG 20 1970

HELIC_ENTRIC CONIC

RL 151.37 LAL -.00

RP 108.37 LAP 1.28

RC 150.132 GL -7.40

PLANE TOCENTRIC C(_IC

C3 Z0.506 VHL 4.528

LNCH ATHTH LNCH TIE

70.2D 12 37 1

IO1.HO 15 46 45

78.Z0 12 37 l

101.80 15 46 45

ll0.O0 14 42 II

IIO.OO 18 40 45

FLIGHT TIHE 198.00 ARRIVAL CATE MAR 6 1971

0ISTANCE 562.743

LOL 326.57 VL 26.290 GAL 5,92 4ZL 91.28 HC4 267.76 SMA 124.93 ECC .23443 INC I .2785 Vl 29.435

LOP 234.33 VP 37.241 GAP ll.Z5 47P 89.95 TAL 159.83 TAP 67,58 RCA 95.64 APO 154.21 V2 34.969

GP 15.80 7AL 47.53 ZAP 160.23 ETS 48.44 ZAE 123.79 ETE 169.84 ZAC 117,31 ETC 260.27 CLP-167.96

CLA -30.49 RAL 280.93 RA0 6567.8 VEL 11.912 PTH 2.12 VHP 7.476 0PA -5.37 RAP 248.17 ECC 1.3375

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIM( _ CST TIN INJ 2 LAT INJ 2 LONG

I,_33.78 213.90 ]47.76 150.48 112,12 12 57 5 603.8 23.79 340.11

5880.94 _0,91 280.66 150,48 I12,71 17 24 46 5280.9 23.80 273.O1

12133.78 20.90 ]47.76 150.48 I12.72 12 57 5 605.8 23.79 340.11

5880.94 L_3.91 280.66 150.48 112.71 17 24 46 5280.9 23.80 273.01

796.05 IO.67 ]12.52 144,91 122.67 14 55 28 196.1 14.91 305.97

5]]6.66 ]1.90 24].215 154.4] 10].00 20 9 42 4736,7 3].36 234.33

OIFFERENTIAL CORRECTIONS

TOE -.1325 TRA 3.4661 TC]-3.6041 8AU .9887

RCE .3072 RRA -.3566 RC] .1345 FAU ,02541
FOE .1615 FRA 1.8650 FC]-I.0727 6.%° 19551

OOE .]]46 BRA 3,4844 BC] 3.6066 FSP -876

LAUNCH 0ATE AUG 20 1970

HELIOCENTRIC CONIC

RL 151.37 LAL -.00

RP 10H.41 LAP 1.10

RC 152.275 GL -6.09

PLANET(X_ENTRIC CONIC
C3 2Z.318 VHL 4.724

LNCH AZHTH LNCH TII4E

83.26 13 2] 4

96.74 15 14 50

1OO.OO IA 40 30

1OO.OO 16 40 5

110.00 14 26 18

110.430 19 B 46

OIFFERENTIAL CORRECTIONS
TOE .0086 TRA ].7545 TC]-3.]237 BAU .9929

ROE .3128 RRA -.3681 RC3 .1162 FAU .02_07

f0E .2162 FRA 1.8976 FC3 -.8949 8SP 19707

8OE .3129 8R4 3.7725 8C3 ].]277 FSP -819

NI0-CCUR,_E E_ECUTION ACCURACY OR6IT 0ETERMINATION ACCURACY

,SGT 6048.3 SGR 663.4 $6] 251.7 ST 1539.1 5R 419.3 SS 547.1

RRT -.7794 RRF -.7621RTF .9691 CRT -.4752 CRS .1400 CST -.9380

6084.6 R_] .0051RI] -.9691 LSA 1614.3 MSA 414.6 5SA 15.5

SGI 6070.5 5r¢2 414.1 THA 175,09 EL1 1352.5 EL2 366.2 ALF 172.22

FLIGHT Title 200.00 ARRIVAL OATE MAR 8 1971

01STANCE §66._06

LQ. ]26.57 VL 26.237 GAL 6.45 AZL 91.10 HO, 270.9§ StAA
LOP 237.52 VP ]7,206 GAP 11.72 AtP g0,02 TAL 158.56 TAP

GP 15,20 ZAL 45.74 ZAP 161.]5 ET$ 50.09 Z_E 12].61ETE

124.72 ECC .24019 INC 1.1006 Vl 29.435
69.51 RCA 94.77 APO 154,68 V2 34.956

170.27 ZAC ll6.�Z ETC 260.76 CLP-169.05

0LA -29.04 RAL _2.10 RA0 6567.9 EL 11.987 PTH

L-I TIME INJ LAT

1099.46 19.44

7_.00 19.45

848.30 t4.5]

5752.44 24,32
886.68 7.3(3

5286.82 ]2.60

2.14 VHP 7.739 0PA -6.]8 RAP 250.03 ECC 1.3673

INJ LONG INJ RT A_ INJ A2_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

]]9.38 15].21 112.01 1] 41 24 499.5 22.26 331.79

]12.88 lfl].2Z 112.00 15 27 8 I]8.0 22.27 305,29

]16.72 150.90 116.41 14 54 ]8 248.3 17.96 311.60

272.5] 1§5.18 107,66 18 15 57 5152.4 26.70 264.41

]17.38 146,67 123.49 14 43 5 286.7 11.66 510.99

2]9,54 157.52 100,90 20 ]6 53 4686.8 ]3.76 230.50

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5GT 6082.9 5r_R 645.3 SG] 240.0 ST 1565.4 SR 409.1 SS 556.7

RRT -,7642 RRF -.7460 RTF ,9690 CRT -.]680 CRS .0633 CST -.9508

S_ 6117.0 /_] .00]] R13 -.9690 LSA 1659,5 USA 416.9 SSA 15.1

SGI 6102.9 SG2 415.0 THA 175.34 ELI 1573.1 EL2 378.6 ALF 174 .I 7

LAUNCH CATE AUG 20 1970 FLIGHT TIME 202.00

HELIOCENTRIC CONIC 01STANCE 573.810

RL 151 .}7 LAL -.00 LOL 326,57 VL 26.225 GAL 7.02 AZL 90.92 HCA 274.13 SMA

RP IOH .45 LAP .92 LOP 240.70 VP 37.171 GAP 12.22 4ZP 90.07 TAL 157.30 TAP

RE 154.408 GL -4.87 GP 14.65 ZAL 44.04 ZAP 162.40 ETS 51,99 ZAE 123.43 ETE

PLANE TOCENTRIC CONIC
C3 24 ._92 VHL 4.939 GLA -27.68 RAL 284.37 RA0 6568.0 VEL 12.074 PTH 2.16 VHP

LNCH ATHTH LNCH TIME L-I TIME INJ LAT

90.00 13 32 48 1112.29 I],77

9(3.00 15 18 ?5 768.55 22.42

100.00 14 lO 35 9_.16 I0.09

IO0.OO 17 23 19 5653.96 26.38

IlO.OO 14 17 52 967.30 4,26

110.OO 19 32 32 5249.58 ]].04

CIFFERENTIAL CORR£CTICNS

TOE .1514 TRA 4.057] TC]-3.O496 BAU .9950

RCE .3195 RRA -,3601 RE3 ,I002 FAU ,0208]

FOE .2649 FRA 1 .9296 FC3 -.7392 BSP 19864

BOE .3536 6RA 4.0750 BE3 ],0512 FSP -802

ARRIVAL CATE MAR I0 J971

12A.52 ECC .24641 INC .9224 Vl 29.435

71.43 RCA 93.64 APO 155.20 V2 3A.943

170.65 ZAC 116.57 ETC 261.27 CLP-170.13

8.020 0PA -7.31 RAP 251.94 ECC 1.4014

INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

337.75 154.07 114,99 13 51 20 512.3 17.03 330.59

316.27 157.63 I07,76 15 31 14 168.5 24.64 308.30

326.90 152.18 118.29 14 27 5 390.2 13.79 320.07

265.81 138,89 104.59 18 57 33 5054.0 28.13 257.44

321.6] 148.64 12].95 14 33 59 367.3 8.68 315.34

2]6.7] 160.51 99.29 21 0 l 4649.6 33.97 227.61

NI0-COUR51E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 6111.8 SGR 628.6 SG3 228.9 ST 1606.7 SR ]99.6 S$ 567.Z

RRT -.7493 RRF -.7308 RTF .969(3 CRT -.2700 CRS -.0016 CST -.9620

6144.0 R_] .0018 RJ] -.9690 LSA 1700.4 MSA 41].7 SSA 14,7
SGI 6130.0 ,_2 414,9 THA 175.57 ELI 1610.5 EL2 383.9 ALF 175.93

LAUNCH OATE AUG 20 1970 FLIGHT TINE 204.00 ARRIVAL OATE MAR 12 1971

HCLIC_ENTRIC CONIC 01STANCE 579.247

RL 151.37 LAL -.00 LOL 326.57 VL _6.19"Z GAL 7.62 42_. 90.74 _ 277.32 5HA
RP 108.49 LAP .74 LOP 24].89 VP ]7,116 GAP 12.74 AZP 90.09 TAL 156.04 TAP

RC 156.530 GL -3.7] GP 14.13 ZAL 42.4] ZAP 16].38 ETS 54.16 ZAE 12].25 ETE

PLANETOCENTRIC CONIC

C3 26.764 VHL 5.17] OLA -26.]9 RAL 285.94 RAO 6§66.1 VEL 12.171 PTH 2.18 VHP

LNCH AZMTH LNCH TIME k-I TINE INJ LAT

90.00 13 0 18 1263.74 9.25

90.00 16 3 27 66_.9] 24.44

100.00 15 52 1] 1096.O7 6.62

I[30.OO 17 54 14 559].87 27.]4
110.OO 14 9 _9 I041.]3 1.43

110.O0 19 5] 16 3221.]8 ]].3]

OIFFER_NTIAL CORRI[CTION$
TOE .2959 TRA 4,3748 TC3-2.7604 8AU ._J5]

ROE .3275 RRA -.3924 RC3 .0862 FAU .01872

FOE .3080 FRA I .9608 FC3 -.6055 BSP L_]4319

OoE .4412 ORA 4.3924 BC_ 2,7817 FSP -768

124.]2 ECC .25313 INC .7429 Vl 29.435

7].]6 RCA 92.85 APO 155,79 v2 34.931

170.99 7AC 116.25 ETC 261.7_ CLP-171.20

8.319 0PA -8.18 RAP 253.89 ECC 1.4405

INJ LONG INJ RT A_ INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

]46.58 155.3_ 116.88 I] 21 22 663.7 12.79 339.68
309.19 161.40 104.77 16 14 30 62.9 26.23 300.98

332.85 15].97 119.22 14 I0 29 496.1 10.46 326.17

261,_0 162.18 102.58 19 27 27 499].9 28.80 253.10

]25,S0 1_0.76 124,16 14 27 1 441.3 5.90 319.27

214,58 16].44 98.05 21 20 18 4621,4 34,09 225.42

MIO-OOUR,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6134.9 SGR 612.1 SG] 216.5 ST 1657.6 SR 390.6 SS 577.5
RRT -.7354 _ o.7165 RTF .9692 CRT -.1817 CR$ -.0565 CST -.9711

6165.4 I_5 .0007 RI] -.9692 LSA 1751.6 MSA 406.7 $54 14.4

,T_I 61 51.5 SG2 41].6 THA 175.78 ELI 1659.2 EL2 383,7 ALF 177.41
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970)

LAUNCH CATE AUG ZO 197g FLIGHT TIME 206.00 ARRIVAL GATE MAR 14 1971

HELIOCENTRIC CONIC

RL 151 .37 LAL -.00 LOt. 326.57 VL

RP 108.53 LAP .55 LOP 247.07 VP

RE 158.641 GL -2.68 GP 13.69 ZAL

PLAN_TOCENTRIC CONIC

C3 29.476 VHL 5.429

LNCH AZMTH LNCH TIHE

90.00 12 40 59

90.00 16 34 34

100.00 13 38 53

lO0.OO 18 19 21

I10.00 14 3 2

I10.00 20 11 42

OIFFERENTIAL CORRECTIONS

TOE .44Z5 TRA 4.7OB2 TC3-Z,5203 BAU .9936

ROE .33)8 RRA -.4048 Re3 .0739 FAU .01672

FOE .3464 FRA 1.9919 FC3 -.491E B.SP L:_E31

BOE .5555 BRA 4.7255 6C3 2.5E13 FSP -738

OISTANCE 584.610

26.159 GAL 8.26 AlL 90.56 H_CA 280.50 SMA 124.12 ECC .26043 INC .5611 Vl 29.435

37.102 GAP 13.29 AZP 90.I0 TAL 154.79 TAP 75.29 RCA 91.80 APO 156.44 v2 34.919

40.9(] lAP 164.50 ETS 56.62 2AE 123.07 ETE 171.29 ZAC 115.95 ETC 262.29 CLP-172.25

CLA -25.17 RAL 287.42 RA0 6568.2 VEL 12.282 PTH 2.21VHP 8.639 0PA -8.98 RAP 255.87 ECC 1.4H51

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ AIMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

1373.27 5.81 352.80 J57.23 117.76 13 3 53 773.3 9.50 346.05

601.51 25.44 304.97 164.72 102.88 16 44 36 1.5 26.96 296.63

1186.34 3,59 337.84 156.00 119.70 13 58 40 586.3 7.52 331.25

5551.73 27.93 258.61 165.31 101.11 19 51 53 4951.7 29.18 250.03

1110.60 -1.LYd 329.11 153.00 124.16 14 21 33 510.6 3.27 322.90

5Z00.24 33.52 232.96 166.35 97.11 21 38 22 4600,2 34.14 223.77
MIO-COURS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 6152.1 _ 595.7 S_3 208.3 ST 1713.9 SR 181.7 SS 587.5

RRT -.7219 RRF -.7030 RTF .9696 CRT -.1039 CRS -.1027 CST -.9783

568 6180.9 R_} -.0002 R13 -.9696 LSA 1808.4 MSA 397.2 SSA 14.O

SGI 6167.Z ,562 411.2 THA 175.98 ELI 1714.4 EL2 379.5 ALF 176.61

LAUNCH OATE AUG 20 1970 FLIGHT TIME 208.00 ARRIVAL CATE MAR 16 1971

HELICX_ENTRIC CONIC

RL 151.37 LAL -.00 LCL 326.57 VL
RP 108.56 LAP .37 LOP 250.25 VP

RE 160.740 GL -1.70 GP 13.27 ZAL

PLANETOCENTRI( CONIC
C3 32.579 VHL 5.708

LNCH AZMTH LNCH TIME

90.00 12 27 3

90.00 16 59 36

1(30.00 13 28 33

lO0.O0 18 40 48
110.00 13 57 35

110.00 20 28 15

OIFFERENTIAL CORRIECTICNS
TOE .5919 TRA 5.0595 TC3-2.2697 BAU .9890

ROE .3452 RRA -.4173 RE3 .06_O FAU .0_481

FOE .3809 FRA 2.0236 FC3 -.3936 $SP 20430

BOE .6852 8RA 5.0767 8C3 2.1706 FSP -709

OISTANCE 589.887

26.126 GAL 8.94 AZL 90._ PICA 283.68 SHA 12).92 ECC .26834 INC .3755 Vl 29.435
37.068 GAP 13.88 ATP _.09 TAL 153.56 TAP 77.23 RCA 90.67 APO 157.18 V2 34.907

39.47 ZAP 165.16 ETS 59.41 ZAE 1_Z.88 ETE 171.57 ZAC 115.68 ETC 262.82 CLP-173.30

OLA -24.03 RAL 288.81 f_,0J_68.3 VEL 12.408 PTH 2.24 VHP 8.983 OPA -9.71 RAP 257.89 ECC 1.5362

L-I TINE INJ LAT INJ LONG INJ RT AS( INJ A2'NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1465.77 2.87 357.99 159.31 118.18 12 5J 29 865.8 6.62 351.32
5847._6 26.05 179.93 167.68 I01.52 18 37 3 5247.4 27.37 271.51

1267.30 .85 342._9 158.19 119.88 13 49 40 667.3 4.82 335.75
5521.07 28.31 256.41 168.36 100.O1 ZO 12 49 4921.1 29.41 247.78

1176.23 -3.72 332.54 155.34 124.00 14 17 I1 576.2 .77 326.))

5184.90 33.65 231.77 169.26 96.42 21 54 40 4584.9 34.17 222.57

MI0-CCUR,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 6163.4 _ 579.3 ._,3 198.8 ST 1772.6 _ 372.8 SS 596.9

RRT -.70_ RRF -.6901RTF .9702 CRT -.O361 CRS -.1417 CST -.9838

6190.6R23 -.0008 R13 -.9702 LSA 1867.6 MSA 386.1 SSA 13.6

_1 6177.2 S62 407.7 THA 176.17 EL1 1772.6 EL2 372.6 ALF 179.54

LAUNCH OATE AUG 20 1970 FLIGHT TIME ZJO.OO ARRIVAL CATE MAR 1_ ig?l

HELIOCENTRIC CONIC CISTANCE 595.066

RL 151 .37 LAL -.00 LOL 326.57 VL 26.094 GAL 9.67 AZL 90.19 HCA 286.H5 5MA 12).73 ECC

RP 108,60 LAP .18 LOP 253.42 VP 37.034 GAP 14.50 AlP 90.05 TAL 152.34 TAP 79.19 RCA

RE 162.826 GL -.79 GP 12.89 ZAL 38.11 lAP 165.94 ET$ 62.58 IAE 122.68 ETE 171.83 ZAC

PLANE TOCENTRIC CONIC
C3 36.135 VHL 6.011 CLA -22.96 RAL 290.12 RAO 6568.4 VEL 12.550 PTH 2.27 VHP 9.352 CPA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,T_ INJ A,_4TH INJ TIME

90.00 12 16 14 1548.30 .21 2.60 161.55 118.32 12 42 2
90.00 17 20 50 5817.11 Z6.44 277.B0 170.95 100.53 18 57 48

100.00 13 20 II 1341.88 -1.68 346.M 160.50 119.85 13 42 33

100.00 18 59 34 5498.77 28.57 254.BO 171.36 99.20 20 31 13

110.00 13 53 1 1238.95 -6.10 335.84 157,75 123.70 f4 13 40

110.00 _ 43 ]4 5174.46 33.72 230.97 172.16 95.95 _2 9 28

01FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .7459 TRA 5.4313 TC3-2.0298 BAU .9809 SGT 6169.9 S6R 562.6 ,$63 189.8

ROE .3550 RRA -.4298 RE3 .0531 FAU .01297 RRT -.6961 I_ -.6779 RTF .9709

FOE .4127 FRA 2.0569 FC3 -.3107 8SP 20613 _ 6195.5 R_3 -.0012 R13 -.9709

BOE ._260 _RA 5.448) 8C3 2.0305 r_ -681 $61 6162.4 ,%2 403.1 THA 176.35

LAUNCH 0ATE AU_ ZO 1970 FLIGHT TIME 212.OO

HELIOCENTRIC CONIC OISTANCE ¢_00.133

RL 151.37 LAL -.00 LCL 326.57 VL 26.062 GAL 10.45 AZL 89.99 H(A 290.03 SMA 123.54 ECC
RP 108.63 LAP -.Of LOP _56.60 VP 37.00_ GAP 15.17 A2'P g0.00 TAL 151.14 TAP 81.17 RCA

RC 164.9OO GL .05 GP 12.54 ZAL 36.85 lAP 166.65 ETS 66.14 ZAE 122.47 ETE 172.06 ZAC

PLANE TOCENTRIC CONI_

C3 40.218 VHL 6.342 0LA -21.95 RAL L_J1.34 RA0 6568.5 VEL 12.712 PTH 2.31 VHP 9.750 OPA

LNO-_ AZMTH LNCH TIME L-I TINE INJ LAT INJ bON_ INJ RT ASC INJ A2'I,4TH INJ TIME

90.00 12 7 2,9 1624.07 -2.24 6.83 !63,89 118.24 12 34 32

90.00 17 39 21 5795.45 _6.70 E76.27 173.96 99.80 19 15 56

IOO.O0 13 13 16 1411.72 -4.O4 3_O.L_'Z 162.89 119.64 13 36 47

100.00 19 16 15 5483.03 28.73 253.66 174.34 98.6_ 20 47 38

110.00 13 49 9 1299.24 -8.37 339.03 160.23 123.26 14 10 48

110.00 _ 56 51 5168.27 33.77 2_0.49 175.07 95.67 22 22 59
OIFFERIENTIAL CORWECTIONS NIO-CCUR_E EXECUTION ACCURACY

TOE .90_0 TRA 5.8256 TC3-1.8008 BAU ._5 S_T 6171.3 _ 545.4 SG3 181.4

ROE .3654 RRA -.4419 RC3 .0442 FAU .01118 RRT -.68_ _ -._61 RTF .9718

FOE .4424 FRA 2.09"23 FC3 -.2407 8SP ,30788 _ 6195.3 R23 -.0014 RI3 -.9718

_OE .9760 8RA 5.8424 8C3 1.8013 FSP -654 5,GJ 6182.6 S_2 397.3 THA 176.53

.27696 INC .1845 Vl 29.4)5

89.46 APO 158.00 V2 34.896

115.42 ETC 263.35 CLP-174.34

-10.38 RAP 259.93 ECC 1.5947

PO CSr TIM INJ 2 LAT INJ 2 LONG

948.3 3.99 355.96

5217.1 27.63 269.)4

741.9 2.31 )39.86

4898.8 29.54 246.13

638.9 -1.63 329.60
4574.5 34.18 221.76

OK_AIT CETERMIN_TION ACCURACY

ST 1P31.8 SR 363.8 SS 6D6.2

CRT .0230 CRS -.1753 CST -.9880

LSA 1927.5 MSA 374.0 SSA 13.2

ELI 1831.8 EL2 363.7 ALF .27

ARRIVAL 0ATE MAR _ 1971

.28636 INC .0000 Vl 29.4)5

88.16 APO 158.91 V2 34.885

115.18 ETC _63.89 CLP-175.38

-10.99 RAP 261.99 ECC 1.6619

PO CST TIM INJ 2 LAT INJ 2 LONG

1024.1 1.56 .20

5195.4 27.78 267.77

811.7 -.06 34).69

4883.0 29.63 _44.97

699.2 -3.93 332.75

4568.3 34.18 221.27

ORBIT DETERMINATION ACCURACY

ST 1889.8 SR 354.5 SS 615.4

CRT .0746 CRS -.2045 CST -.9911

LSA 1986.2 MSA 361.3 $SA 12.9

ELI 1890.0 EL2 353.4 ALF ._3
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197Op

LAUNCH 0ATE AUG 20 1970 FLIGHT TIME 214.00 ARRIVAL CATE MAR 22 1971

HELI_ENTRIC CONIC

RL 151.37 LAL -.00

RP 108.66 LAP -.20

RC 166.961 GL .82

PLANET(XENTRIC CONIC

C3 44.919 VHL 6.70Z

LN(.H A_HTH LNCH TIME

90.00 1_ 0 I1

90.00 17 _5 44

IOO.00 13 7 25

100.00 19 31 I1

110.00 13 45 49

110.00 21 9 16

0IFFERKNTIAL CORRECTIONS

TOE 1.0713 TRA 6.2460 TC3-1.58Z6 BAU .9flO6

ROE .376! RRA -.4fl37 RC3 .0360 FAU ,00941

FOE .4708 FRA 2.1307 FC3 ;.1813 65P 20916

BOE 1.|3§4 BRA 6.2624 BC3 l.flS_(:} FSP -627

CISTANCE 605.068

L(N. 326.57 VL 26.051 GAL 11.29 ATL 89.78 PICA 293.Z0 SMA

LOP 259.77 VP 56,969 GAP 15.88 AEP 69.91 TAL 149.97 TAP

GP 12.22 EAL 55.66 ZAP 167.28 ETS 70.14 7AE 122.25 £TE

125.55 ECC .29663 INC .2161 Vl 29.435

85.18 RCA 86.76 APO 159.94 V2 34.874

I72.28 ZAC 114.94 ETC 264.43 CLP-176.43

OLA -21.00. RAL 292.48 RAO 6568.7 VEL 12.895 PTH 2.55 VHP 10.181 0PA -11.55 RAP 264.07 ECC 1.7393

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIME PO (ST TIH INJ 2 LAT INJ tPLONG

1694.80 -4,5I 10.78 166,32 117.99 12 28 26 1094.8 -.73 4.14

5780.44 26.87 275.2D I76.94 99.29 19 52 4 5180.4 27.88 266.68

1477.81 -6.25 555.88 165.]6 119.29 15 32 5 877.8 -2.30 547.52

5472.66 28.84 252.91 177.28 98.24 21 2 24 4872.7 29.68 244.20

1557.45 -I0.52 542.I6 I62.77 122.71 14 8 27 757.4 -6.14 535.81

5165.80 53.78 2_0._0 177.96 95.56 22 55 22 4565.8 54.18 221.08

MI0-COUR_E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 6168.6 SGR 527.5 _3 173.4 ST 1946.0 SR 344.8 SS 624.9

RRT -.67|| _ -.6545 RTF .9726 CRT .ILM_ CRS -.2304 CST -.9935

6191.1 _3 -.00|4 RI5 -.9728 LSA 2043.2 HSA 348.2 SSA 12.5

_I 6178,8 _ 320.4 THA 176.70 ELl 1946.5 EL2 342.2 ALF 1 .26

LAUNCH DATE AUG _ 1970 FLIGHT TINE 216.00 ARRIVAL CATE HAR 24 1971

HELIOCENTRIC CONIC

RL 151.37 LAL -.00 LOL 3_6.57 VL
RP 108.69 LAP -.59 LOP 262.94 VP

RC 169.007 GL 1.54 GP 11.92 ZAL

PLANET(XENTRIC CONIC

C3 50.349 VHL 7.096

LNO4 AZNTH LI_H TIME
90.00 I1 53 59

9O.OO 18 I0 22
100.00 13 2 24

100.00 19 44 39

ll0.OO 13 42 56

110.00 21LM3 36

DIFFERENTIAL CORRECTIONS

TOE 1.2465 TRA 6.6957 TC5-1.3753 8AU .9"Z59

ROE .387| RRA -.4647 RC3 .0265 FAU .00764

FOE .4988 FRA 2.1730 FC3 -.I313 8,SP L:_J2

BOE 1.3052 8RA 6.7118 Be3 1.5756 FSP -600

OISTANCE 609.848

25.999 GAL I2.ZO A2'L 89.57 HCA 296.57 S_AA 123.16 ECC .30789

_6,938 GAP 16.65 AZP 89.81 TAL 148.84 TAP 85.22 RCA 85.24

34.57 7AP 167.82 ETS 74.60 7AE ILPZ.01ETE I72.48 ZAC 114.71

INC .451! Vl 29.435

APO 161.08 V2 54.864

ETC 264.97 CLP-177.49

OLA -20.12 RAL 295.54 RAO 6568.9 VEL 13.104 PTH 2.39 VHP 10.649 CPA -12.02 RAP 266.14 ECC 1.8286

L-| TIME |NJ t.AT INJ LONG XNJ RT ASC INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT XNJ 2 LONG

1761.54 -6.62 14.54 168.81 117.59 12 25 21 1161.5 -2.88 7.B7

5770.83 26.97 274.52 179.89 98.96 19 46 35 5170.8 27.94 265.99

1540.80 -8.34 357._3 167.88 118.81 13 28 4 940.8 -4.43 350._9
5466.B0 28.89 252.48 IB0,2| 98.0_ 21 15 46 4866.8 29.70 243.77

1413.75 -12.58 345._3 165.35 122.05 I4 6 30 813.7 -8.25 538.80

5166.62 33.78 230,36 180.89 95.59 22 46 43 4566.6 34.18 221.14

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S6T 6162.4 5_R 508,9 SG5 165.9 ST 2000.1 SR 334.7 SS 635.1

RRT -.6585 RRF -.6428 RTF .9740 CRT .1605 CR5 -.2559 CST -.9952
6183.4 R_3 -,0014 RI5 -.9740 LSA 2098.4 MSA 354.8 5SA 12.1

561 6I 71.5 SG2 ]82.4 THA 176.88 ELI 2000.8 EL2 530.3 ALF I .58

L4UNCH GATE AUG 20 1970 FLIGHT TIME 218.00 ARRIVAL CATE MAR 26 1971

H[LIOCENTRIC CONIC

RL 151.37 LAL -.00

RP 108.72 LAP -.57

RE 171.039 GL 2.21
PLANE TOCENTRIC CONIC

C3 56.645 VHL 7.526

LI_qCH ATHTH LNCH TIME

90.00 11 48 39

90.00 18 23 30

100.00 12 58 1

1/30.OO 19 56 49

110.00 13 40 23

110.00 21 30 56
CIFFERENTIAL CORRECTIONS

TOE 1.4321 TRA 7.1792 TC5-1.1788 _AU .89"28

ROE .3964 RRA -.4747 RC3 .0217 FAU .00fl84
FOE .5269 FRA 2.2203 FC3 -.0892 BSP 20975

90E 1.4865 BRA 7.1949 _C5 1.1790 FSP -572

GISTANCE 614.446

LOt. 526.57 VL 25.969 GAL 13.19 AZL 89.34 HCA 299.54 5HA 122.98 ECC .32027 INC

LOP 266.11 VP 56.907 GAP 17.49 AZP 89.68 TAL 147.76 TAP 87.50 RCA 83.59 APO

GP 11.65 ZAL 53.56 ZAP 168,26 ETS 79.53 ZAE 121.75 ETE 172.67 7AC 114.49 ETC

.6579 Vl 29.435

162.36 V2 34.855

265.51 CLP-178.56

CLA -19.29 RAL 294.51 RAO 6569.0 VlEL 13.342 PTH 2.44 VHP 11.159 0PA -12.46 RAP 268.22 ECC 1.9322

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A2'NTH INJ TIME PC) CST TIN INJ 2 LA T INJ 2 LONG

1824.95 -8.61 18.15 171.54 J_7.08" 12 19 4 1224.9 -4,91 11.42

5765.75 27.05 274.16 182.79 98.79 19 59 36 5165.7 27.96 265.62

16OI.09 -10.30 .80 1-_.44 I18.22 15 24 42 1001.1 -6.44 354.13

5464.82 28.91 252.34 183.11 97.95 21 27 54 4864.8 29.71 243.62

146_.33 -14.53 548.25 167.96 121.29 14 4 52 868.3 -I0.28 341 .73

5170.35 33.75 2]0.65 I83.79 95.76 22 57 7 4570.4 34.18 221.43
NIO-CCURS_E [XECUTION ACCURACY ORBIT 0ETERMINATIC_I ACCURACY

SGT 6155.6 SGR 489.5 $65 159.0 ST L:_qSI.6 SR 324.3 5S 646.5

RRT -.6454 R'RF -.6309 RTF .9755 (RT .1970 CR$ -.2757 CST -.9965
S6B 6173.0 _3 -.0012 RI5 -.9755 LSA 21fli.5 MSA 321.2 SSA 11.7

,S&I 6161.7 S(;2 373.4 THA 177.05 ELI L_052,6 EL2 317.8 ALF 1.83

LALR_ICH 04TE AUG 20 1970 FLIC,_T TIME 220.00 ARRIVAL CATE MAR 28 1971

P_LI(XENTRIC CONIC

RL 151.37 LAL -._

RP 108.75 LAP -.76

RE 173.O56 GL 2.85

PLANETOCENTRIC CONIC

C3 63.978 VHL 7.999

LNO4 AZHTH LNCH TIME

90.00 11 43 58

90.00 18 35 19

100.00 12 54 9

100.0(3 20 7 49
110.00 13 38 6

110.00 21 40 21

DISTANCE 618.827

LOL 526.57 VL 25.938 GAL I4.26 AZI. 89.10 HCA ]02.71 SMA 122.80 ECC .35391

LOP 269.28 VP 36.877 GAP 18.41ATP 89.51 TAL 146.73 TAP 89.44 RCA 81.80

GP 11.40 ZAL 32.64 EAP 168.60 ETS 84.91 Z_E 121.46 ETE 172.85 7AC 114.27

OLA -18.52 RAL L_95.4| RAO 6fl69.2 YlEL I_.614 PTH _.49 VHP II.718 OPA -12.84

L-I TIME INJ I._T INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM
1_B5,43 -10.46 21.62 173.89 116.46 12 15 24 1285.4

5764.48 27.04 274.07 185,66 98.75 213 II 24 5164.5

1658.95 -12.14 4.10 173.02 117.55 13 21 48 1059.0

5466.I9 28.9D 252.44 185.97 98.00 21 38 55 4866.2
1521.24 -16._ 351.24 I?0,60 120.43 14 5 28 921.2

5176.67 33.71 231.14 186.66 96.05 23 6 58 4576.7

DIFFERENTIAL CORRECTIONS
TOE 1 .6301 TRA 7.7007 TC5 -.99_8 8AU ,8501

ROE .4101 RRA -.4852 RC3 .0155 FAU .00400

F0E .5557 FRA 2.2733 FC5 -.0541 8SP _0847
8OE 1.6809 BRA 7.7158 8C5 .9959 FSP -543

MI0-OOUR$E EXECUTION ACCURACY

SGT 6142.7 _ 469.2 S(;3 152.5

RRT -.6315 _ -.6184 RTF .9770

$66 6160.6 R_5 -.(3010 RI3 -.9770

S(,I 6149.9 S6Z 363.4 THA 177.23

INC .8993 Vl 29.435

APO 163.81 V2 34.846

ETC 266.05 CLP-179.66

RAP 270.29 ECC 2.0529

INJ Z LAT INJ Z LONG

-6.83 14.83

27.97 265.52

-8.36 357.36

29.70 243.72
-12.21 344.61

34.18 221.93

ORBIT 0ETERNINATION ACCURACY

ST 2100.4 5R 313.5 SS 659.2

CRT .2306 CRS -.2965 CST -.9975

LSA 2202.2 MSA 307.4 SSA 11.3

EL1 2101.7 EL2 3{34.9 ALF 2.01
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL 5. 1970)

LAUNCH CATE AUG Z1 1970 FLIGHT TIM[ 70.0O ARRIVAL CATE OCT ]0 1970

HELIOCENTRIC CONIC

RL I51.34 LAL -.0O

RP 108.36 LAP -2.49

RC 43.276 GL -7.96

PLANE TOCENTRZC CONIC

C3 60.532 VHL 7,780

LNCH AZNTH LNCH TIME
81.41 10 33 5

9H.59 12 54 10

1OO.O0 12 23 40

I00.00 13 46 16

II0.00 II 59 3

II0.00 16 27 LP'Z

01STANCE 156.438

LOL 327.53 VL 21.912 GAL 2.73 A2L 92.82 HCA 61.95 5HA

LOP 29.35 VP 34.291 GAP -26.94 A?P 91.33 TAL 176.71 TAP

GP -6.95 2AL 79.66 ?AP 17.65 ETS 154.56 7AE 171.76 ETE

104.19 [CO .45447 INC 2.8199 Vl ?9.440

238.56 RC4 56.84 APO 151.55 V2 34.974

172.36 74( 91.98 ETC 257.77 CLP 16.27

CLA -29.49 RAL 244.75 RAO 6569.1 VEL 13.487 PTH ?.47 VHP 16.060 OPA -21.38

L-I TINE INJ LAT INJ LONG INJ RT A_ INJ A_,_4TH INJ TII_ PO CST TIM
1395.38 12.62 357.97 131.41 116.87 10 56 20 795.4

939.70 12.63 324.52 131.41 116.87 13 9 50 339,7

1037.37 8.55 329.57 1Z9.23 118.75 12 40 57 437.4

772.94 16.76 3J4.23 133.50 115.12 13 59 9 172.9

1114.91 -1.38 329.33 1Z3.15 124.16 12 17 38 514.9

5§56.20 27.47 _58.79 138.43 111.19 17 59 58 4956.2
CIFFERENTIAL CC_RECTION$

TCE .1830 TRA -,9275 TC3 -.0435 BAU .0354
ROE -.6021 RRA -.0153 RC3 .0047 FAU .01715

FDE -.13_O FRA .4475 FC3 -.24§3 BSP L:_73

8DE .6293 8RA .9276 BC3 .0438 FSP -I01

NIO-COURS£ EXECUTION ACCURACY

SGT 799.0 SGR 443.7 $G3 47.2
RRT -.1413 _ .1474 RTF -.6514

SGB 913.9 I_3 -.0161 RI3 .6536

S6I B02.5 $62 437.3 THA 173.61

RAP 221.17 ECC 1.9962

INJ 2 LAT INJ Z LONG

16.12 350.96
16.14 317.51

12.33 322.81

ZO.Ol 306.94

3.11 323.13

_0.09 250.59

ORBIT 0ETERNINATION ACCURACY

ST 271.3 SR 443.4 SS 208.7

CRT -.4893 ORS -.6446 CST .9782
LSA 499.0 NSA 254.2 SSA 14.3

ELI 469.3 EL2 223.5 ALF 111.96

LAUNCH D4TE ALKI 21 1970 FLI_T TINE 72.00 ARRIVAL DATE NOV 1 1970

HELI(XENTRIC CONIC

RL 151.34 LAL -.(30

RP 108.32 LAP -2.35

RC 42.355 GL -7.95

PLANET(XENTRIC CONIC

C3 53.508 VHL 7.313

LNO4 ATNTH LNCH TINE

81.Z7 I0 33 4
98.73 12 56 24

IOO.OO 12 26 46
1(30.00 13 45 L>'Z

110.00 12 0 42

110.00 16 27 56

OISTANCE 162.937
LQ. 327.53 VL ,32.364 GAL 2.54 AZL 92.60 HCA 65.04 SMA 105.86 ECC .43150

LOP 32.55 VP 34.595 GAP -25.53 A?P 91,10 TAL 176,64 TAP 241.69 RCA 60.18

GP -7.25 ZAL 79.41 ZAP J6.28 ET$ 151.22 IAE 174.13 ETE 175.30 ZAC 91.93

OLA -29.53 RAL 245.02 RAO 6568.9 VEL 13.224 PTH 2.42 VHP 15.289 0PA -22.20

L-I TIME INJ LAT INJ LONG INJ RT 4SC INJ AZMTH INJ TINE PO CST TIN

1368.71 13.56 356.48 129.80 116.48 IO 55 52 768.7

003.84 13.58 322.49 I29.81 116.47 13 11 29 305.8

10OO.66 9.75 327.50 127.78 118.40 12 43 27 400.7

749.12 17.45 312.79 131.73 114.66 13 57 51 149.1

1082.84 -.15 327.66 121.75 124.18 12 18 44 482.8

5527.75 28.15 256.86 136.52 110.24 18 0 4 4927.7
DIFFERENTIAL CCRRECTIONS

TOE .1829 TRA -.9124 TC3 -.O310 8AU .0222

ROE -.3723 RRA -.0071 RC3 .0007 FAU .01780

FDE -.1353 FRA .4612 gC3 -.2880 85P 2213

00E .6008 8RA .9124 8C3 .0311 FSP -114

MIO-COURSE EXECUTION ACCURACY

SGT 835.0 SGR 448.3 SG3 51.9

RRT -.1577 _ .1650 RTF -.6717

SC_ 947.7 _3 -.0183 R13 .6741

$GI 839.1SG2 440.5 THA 173.31

INC 2.5960 Vl 29.440

Af:_ 151.54 V2 34.997

ETC 257.97 CLP 14.62

RAP 222.61ECC 1.8806

INJ 2 LAT INJ 2 LONG

17.O1 349.41

17.02 315.43

13.47 320.68

20.63 305o44

4.33 321.45

30.64 248.55

C_SIT 0ETEI_AINATION ACCURACY
ST 285.0 SR 448.3 SS 21"6.7

CRT -.4990 CR$ -.6430 CST .9809

LSA 510.2 MSA 262.0 $SA 14.6
ELI 478.! EL2 231.6 ALF 113.40

LAUNCH DATE 4UG 21 1970 FLIGHT TINE 74.00 ARRIVAL OATE NOV 3 1970

HELIOCENTRIC CONIC

RL 151.34 LAL -.O0

RP 108.27 LAP -2.21

RC 41.583 GL -7.91

PLANE TOCENTR|C CONIC

C3 47.34l VHL 6.8_10

LNCH ATNTH LNCH TIM[

81.35 10 34 19

98.65 12 56 24

10[3.OO 12 26 17

I00.00 13 47 7

I10.00 12 1 2

110.OO 16 28 52

CISTANCE 169.483

LOL 327.53 VL 22.783 GAL 2.33 AZL 92,38 HCA 68.24 SMA 107.48 ECC .40978

LOP 35.75 VP 34.881 GAP -24.19 ATP 90.88 TAL 176,63 TAP 244.97 RCA 63.44

GP -7.58 ZAL 79.28 ?AP 14.99 ET$ 147.19 ZAE 176.59 ETE 183.49 ZAC 91.84

OLA -29.51 RAL 245.18 RAO 6568.8 VEL 12.989 PTH 2.37 VHP 14.550 DPA -23.03

L-Z TIME INJ LAT INJ LGN6 INJ RT A,T_ INJ ATMTH INJ TIME P_ CST TIM

1336.23 14.47 354.54 128.04 116.00 10 56 35 736.2

877.32 14.48 320.84 129.04 115.99 13 11 _ 277.3

973.74 10.62 325.97 126.02 118.11 12 42 31 373.7

715.05 18.40 310.71 129.95 113.98 13 59 2 115.0

1053.33 .97 326.12 120.18 124.17 12 18 35 453J

5496.25 28.88 254.70 134.46 109.14 18 0 28 4896.3

CIFFER_NTIAL CCRRECTIONS

TOE .1834 TR4 -.8971 TC3 -.0143 8AU .0096

ROE -.5433 RR4 .0006 RC3 -.0048 FAU .01852

FOE -.1376 FRA .4751 FC3 -.3387 BSP 2352

Bog .5734 8RA .8971 8C3 .0151 FSP -127

INC 2.3832 Vl 29.440

APO 151.52 V2 35.000

FTC 258.17 CLP 12.98

NI0-COURSE EXECUTION ACCURACY

_T 872.| SGR 452.3 5G3 57.1

RRT -.1760 RRF .1845 RTF -.6913

SGB 982.5 R23 -.0208 R13 .6939

SGI 877.0 SG2 443.0 THA 172.98

RAP 224.06 ECC 1.7791

INJ 2 LAT INJ 2 LONG

17.85 347,41

17.86 313,71

14.29 319.11

21.49 303.28

5.45 319.90

31.21 246.27

CRSIT 0ETERMINA TION ACCURACY

ST 299.4 SR 452.5 SS 224.6

CRT -.5104 CRS -.6416 CST .9835

LS4 521.6 MSA 269.2 SSA 14.9

EL1 486.9 EL2 239.2 ALF 115.11

LAUNCH DATE AU6 21 1970 FLIGHT TIN[ 76.00 ARRIVAL DATE NC,V 5 1970

H£LIC(ENTRIC CONIC

RL 151.34 LAL -.00

RP 108.23 LAP -2.07

RC 40.971GL -7.82
PLAN[TC_ENTRIC CONIC

C3 41.927 VHL 6.475

L_H ATMTH LN_H TIME

81.67 IO 37 2

98.33 12 54 0

I00.00 12 22 9

IOO.OO 13 51 34

110.OO 11 59 59

110.O0 16 30 14

OlFFERENTI4L CORRECTIONs

T0E .1841 TRA -.8816 TC3 .0072 BAU .0080

ROE -.5153 RRA .0077 RC3 -.0123 FAU .01932

FOE -.1397 FRA .4893 FC3 -.3990 BSP 2500

8DE .5472 8RA .8817 8C3 .0142 FSP -143

DISTAI_E 176.071

LOt. 327.53 VL 23.170 GAL 2.11 A2L 9_.18 _A 71.43 _A 109.05 £CC .38928 IN(: 2.1796 Vl 29.440

LOP 38.95 VP 35.148 GAP -22.91 ATP g0.69 TAL 176.68 TAP 248.11 RCA 66.60 APO 151.50 V2 35.013

GP -7.94 ZAL 79.26 ZAP 13.80 ETS 142.33 7AE 178.71ETE 228.83 7AC 91.71ETC 258.39 CLP 11.33

DLA -29.42 RAL 245.22 RA0 6568.6 VEL 12.779 PTH 2.32 VHP 13.843 OPA -23.89 RAP 225.50 ECC I .6900

L-I TINE INJ LAT INJ LONG INJ RT AS4C INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1297.46 15.33 352.10 _26.12 115.42 10 58 40 697.5 18.63 344.89
855.02 15.34 319._" 126.12 115.41 13 8 15 255.0 18.64 312.42

957.01 11.15 325.01 123.96 117.91 12 38 6 357.0 14.80 318.12

670.69 19.61 307.97 128.13 113.03 14 2 44 70.7 22.56 300.42
1026.88 1.98 324.74 118.42 124.13 12 17 5 426.9 6.45 318.50

5461.63 29.63 252._8 132.24 I07.89 18 1 15 4861.6 31.78 243.74

MI0-CCURSIE EXECUTION ACCURACY ORBIT OETERt41NATION ACCURACY

SGT 910.3 SGR 456.3 $G3 62.9 ST 314.2 SR 456.0 SS 232.4

RRT -.1961RRF .2062 RW -.7098 CRT -.5229 CRS -.6402 CST .9861

1018.3R23 -.0239 RI3 .7127 LBA 533.4 MS4 275.6 SSA 15.2
SGJ 916.1 _2 444.6 THA 172.64 EL1 496.0 EL2 246.2 ALF 116.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970,

LAUNCH GATE AUG 21 1970 FLIGHT [IM[ 78,00 ARRIVAL GATE NOV 7 1970

HELIOCENTRIC CONIC

RL 151 .34 LAL -.00

RP 10H.19 LAP -1.91

RC 40.525 GL °7.67

PLANE TCX_ENTR I C CONIC

C3 37. 175 VHL 6.097

LNCH Ai:'MTH LNCH TIME

_2.31 10 41 44

97.69 12 46; 59

100.00 12 14 5J
I00.00 13 58 13

110.00 11 57 27

110.00 16 32 6

Gl STANCE 16;2.697

LC_. 527.5) VL 23.529 GAL l.B9 47L 91.99 HC4 74.63 $44A I10.57 ECC .36999 INC I .98}3 Vl 29.440

LOP 42.15 VP 35.396; GAP -21.66; AlP 90.53 T4L 176.76; T4P 251.41 RCA 69.66 APO 151.48 V2 3S.027

GP -61.55 74L 79.35 lAP 12,75 ETS 136.46 7AE 177.46 ETE 314.76 7AC 91 .54 ETC 258.61 CLP 9.67

CLA -29.26 RAL 245.14 RA0 6568.4 VEL 12.591 PTH 2.26; VHP 13.165 0PA -24.77 R4P 226.95 ECC 1.611_

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A;_4TH INJ TIM[ PC CST TIM INJ 2 LAT INJ 2 LC_NG

1250.94 16.12 }49.05 124.05 114.75 11 2 _5 650.9 19,5} )41 .77

6;40.77 16.14 ]18.96 124.06 114.74 13 2 39 240.6; 19,54 311.67

949.15 11.40 324.56 121.65 117.82 12 30 40 349.2 15.04 317.66

617.79 2/3.98 304.64 126.25 111.79 14 6; 31 17.61 23.75 296.94

1003.95 2.6;6 323.55 116.49 124.08 12 14 II 403.9 7.31 517.29

5423.BO 30.39 249.60 129.87 106.47 16; 2 30 46;23.6; 32.54 240.93

GIFFERENTIAL CORRECTIONS

TOE .16;54 TR4 -.8654 TC5 .0}46 BAU .0204

ROE -.48615 RR4 .0144 Re5 -.0221 FAU .0L_3_I

FOE -.1417 FRA .5037 FC3 -.4706 BSP 2652

BCE .5223 8RA .8655 BC3 .0411 FSP -160

NI0-COURSE EXECUTION ACCURACY ORBIT OETERt41N4TION ACCURACY

._T 949.2 SGR 459.9 SG3 69.2 ST 529.5 SR 456;.9 SS 240.0

_T -.ZI,I_ RRF' .2307 RTF -.7176 CRT -.5373 CRS -.6390 CST .96;6;7

5C_ 1054.8 RZ3 -.0271 R13 .73061 LSA 545.5 MSA 2_0.9 SSA 15.5

SGI 956.0 S[vZ 445.5 THA 172.26 ELI 505.4 EL2 252.3 ALF 116;.94

LAUNCH DATE AUG 21 1970 FLIGHT TINE 80.00 ARRIVAL CArE NOV 9 1970

HCLIC(ENTRIC CONIC

RL 151.34 I.AL -.00

RP IO8.15 LAP -1.75

RC 40.252 GL -7.46

PLANETCK_ENTRIC CONIC
C3 33.006 VHL 5.745

LN_H ATMTH LNCH TIM[

6;3.39 10 49 31

96.61 12 }9 16

100.00 12 5 1

I[30.00 14 6 26

IIO.OG lJ 53 23

110.00 16 34 34

01STANCE 189.355

LOL 527.53 VL Z3.859 GAL 1.65 AZI,. 91.79 MCA 77.83 S_A 112.03 ECC .3516;6; IN(: 1.7926; Vl 29.440
LOP 45.36 VP 35.63Z GAP o_.5| A2'P gO._ TAL 176.95 TAP 254.76; RCA 72.61 APO 151.46 V2 }5.040

GP -8.79 ZAL 79.56 2AP 11.86 ETS 129.44 ZAE 174.76 ETE 526;.80 7AC 91.51ETC 256;.6;_ CLP 6;.00

OLA -19.0_ RAL 244.94 RAO 6566.3 VEL 12.425 PTH 2._5_._._ 12.515 OPA -25.66;

L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIM[ PO CST TIM

I193.32 16.84 345.14 121.85 113.98 11 9 24 593.3

838.33 16.85 319.11 IZI.85 113.97 12 53 14 236;.3

948.37 II.4_ 524.52 119.14 117.81 12 20 50 346;.4
56;46.55 22.43 178.74 124.26 110.29 15 43 53 5246.5

96;4.97 3.58 3L:_Z.55 114.41 124.02 12 9 46; 385.0

5382.71 31.14 246.64 127.35 104.86 18 4 16 476;2.7

OIFFERENTI4L CORRECTIONS MI0-COURSIE EXECUTION ACCURACY

TOE .18867 TRA -.61492 TC3 .0688 BAU .0340 SGT 989.3 SGR 465.4 S(;3 76.Z

ROE -.4623 RRA .0207 RC3 -.0349 FAU .02121 RRT -.1440 RRF .258_ RTF -.7443
FOE -.1435 FRA .5184 FC3 -.5563 B,f=,P 2806 _ 1091.5 _3 -.0313 R13 .7478

8OE .496;6 BRA .6;494 6C3 .0772 FSP -180 Sf_l 997.4 SC,_ 445.7 THA 4 71 .6;4

RAP 2288.388 ECC 1.5452

INJ 2 LAT INJ 2 LONG

19.94 337.76;

19.95 511.76

15.06 317.61

24.99 270.6;8

8.02 316.261

32.6;7 237.6;4

F'JIT DETERMINATION ACCURACY

Sl 345.1 _ 461.1 SS 247.3

CRT -.55_5 CRS -.6579 CST .9911

LS4 557.9 HSA 26;5.3 SSA 15.9

ELI 515.2 EL2 257.4 ALF 121.00

LAUNCH GATE AUG 21 197G FLIGHT TIM[ 6;2.00 ARRIVAL GATE NOV 11 1970

HELIOCENTRIC CONIC CIST4NCE 196.040

RL 151 .54 LAL -.00 LCX- }27.53 VL 24.165 G4L 1.42 AZL 91.61 HCA 81.03 SMA 115.44 ECC .33493

RP 106;.11 LAP -1.59 LOP 46;.56 VP }5.6;50 G_P -19.39 _IP 90.25 TAL 177.16; TAP 256;.21 RCA 75.44

RC 40.156 GL -7.16; GP -9.26; ZAL 79.6;8 ZAP 11.21 ETS 121.24 ZAE 171.9} ETE 332.6;I ZAC 91.03

PLANETOCENTRIC CONIC

C3 29.351 VHL 5.416; GLA -26;.66; RAL 244.62 RAO 6568.2 VEL 12.277 PTH 2.21 VHP 11.6;9} GPA -26.62

LNCH ATMTH LN_H TIME L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ 4_4TH INJ TIME PC CST TIM

_5.22 II 3 II 1115.64 17.46 539.70 119.52 113.13 11 21 47 515.6

94.76; 12 23 3 6;57.04 17.47 320.77 I19.52 I13.12 12 57 20 257.0

I00.00 II 53 II 953.52 11.27 324.80 I16.47 I17.87 IZ 9 4 353.5

I00.00 14 15 44 5782.65 23.6;8 274.54 122.13 1061.54 15 52 7 51612.6

110.00 II 47 46 970.36 4.14 321.79 112.17 123.96 12 3 56 370.4

I10.00 16 37 39 5536;.36 31.87 243.38 124.68 103.07 161 6 37 4736;.4

OlFFERENTIAL CORRECTIONS MIO-COUR.._E EXECUTION ACCURACY

TOE .1879 TRA -.8324 TC3 .1110 OAU .046;0 .S_T 10:50.0 SGR 466.9 SG} 84.0

ROE -.4373 RRA .0267 Re3 -.0514 FAU .02232 RRT -.27_2 RRF ._.B89 RTF -.7605

FOE -.1447 FRA .5338 FC3 -.65613 BSP 2_ _ 11_10.9 I;_] -.0]56 RI} .7644

6OE .4759 8RA .83261 BE3 .1224 FSP -201 ..q_l 1039.6 S_2 445.1 THA 171.37

INC 1,6068 VI 29.140

APO 151.43 V2 35.053

ETC 259.06 CLP 6.31

RAP 229.79 ECC 1.4831

INJ 2 LAT INJ 2 LONG

20.44 332.27

20.45 313.34

14.91 317.91

26.19 266.51

6;.57 315.50

33.34 234.46

ORBIT CETER_INATION ACCURACY

ST 360.7 SR 462.6 SS 254.1

CRT -.5682 CRS -.6353 CST .9933

LSA 570.1MSA 26;6;.7 SSA 16.3

ELI 525.1 EL2 261.5 ALF 123,07

LAUNCH OATE AUG 21 1970 FLIGHT TINE 84.O0 ARRIVAL O_TE NOV 13 1970

PELIOCENTRIC CONIC 01STANCE Z02.749
RL 151.34 LAL -.00 LOt. 327.53 VL 24.447 GAL J.19 A2'L 91.42 I'_A 84.24 S_4A 114.76; ECC .31909 IN( 1.4236; VI 29.440

LAP -1.42 LOP 51.77 VP _.054 GAP -18.]1 A2'P gO.J4 TAL 177.46 TAP 261.71 RCA 76;.16 APO 151.41 V2 35.066

GL -6.6;2 GP -9.6;2 ZAL 80.33 ZAP 10.83 ETS llZ.0_ Z,_E 169.07 ETE 334.36 7AC 90.69 ETC 259.50 CLP 4.60
RP --108.07

RC 40.236;
PLANETC_ENTRIC CONIC

C3 26.151 VHL 5.114 OLA -_8.25 RAL 244.19 RAO 6568.1 VEL 12.146 PTH 2.18 VHP 11.297 0PA -27.59 R4P 231.16; ECC 1.4304

LNCH AZHTH LNCH TIM[ L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ A2_MTH INJ TIM[ PC CST TIM INJ 2 LAT INJ 2 LONG

9(].00 11 24 16 1013.I3 16.54 331.78 116.45 113.3_ 11 41 9 415.1 19.55 324.41
90.00 II 56; 31 _O2.04 19.40 3_4.89 I17.68 111.04 IZ 13 33 302.0 22.09 317.25

10(3.00 II 39 41 _3.22 10.95 325.37 113.69 117.99 II 55 44 363.2 14.61 3161.49

I00.00 14 25 47 5715.23 25.26 270.02 119.84 106.54 16 1 2 5115.2 27.29 261.610

II0.00 11 40 34 960,47 4.52 321.27 I09.B0 I_5.92 II 56 34 560.5 8,94 314.97

110.00 16 41 24 5290.75 . 32.55 239.84 1_1.88 101.07 18 9 35 4690.7 35,73 230.6;0

01FFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACV ORBIT DETERMINATION ACCURACY

TOE .16;90 TRA -.6;154 TC3 .1621BAU .06_1 S_T 1071.4 _ 470.8 .,_,3 _.7 ST 376.4 SR 463.2 SS 260.0

ROE -.4133 RRA .0325 RE] -.0724 FAU .02355 RRT -.3038 RRF" .52_2 RTF -.7757 CRT -.5846 CRS -.6514 CST .9952

FOE -.1451 FRA .5497 fC3 -.7796 BSP 3117 S&B 1170._ I_3 -.0406 R13 .76;01 LSA 582.1 MSA 291 .I SSA 16.7
60E .4545 BRA .61160 8C3 .1775 FSP -226 ,f_J 1082.8 SG2 445.6; THA 170.85 ELI 535.1 EL2 264.3 ALF 125.16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 1970_

LAUNCH CATE AUG 21 1970 FLIGHT TIME B6.OO ARRIVAL CATE NOV 15 19,70

HELIC)CENTRIC CCtIIC

RL 151.34 LAL -.00 LC_ 327.53 VL

RP I08.03 LAP -1.24 LC_ 54.98 VP

RC 40.497 GL -6.37 GP -J0.42 _AL

PLANE TC_ENTRIC CONIC

C3 23.352 VHL 4._32

LNCH AZMTH LNCH TIME

90.00 I0 47 26

90.00 12 31 0

100.00 1l 24 46

100.OO 14 36 24

llO.OO lI 31 47

llO.OO 16 45 52

DIFFERENTIAL CORRECTIONS

TCE .1B94 TRA -.7977 TC3 .Z2Z] BAU .0759

ROE -.3903 RRA .0383 RC3 -.0989 FAU .0249Z

FOE -.1443 FRA .5664 FC3 -.9_39 BS@ 3_88

BCE .4339 BRA .7986 BC3 .2431 FSP -Z53

CISTANCE 209.476

14.706 GAL .96 AlL 91.24 HCA 87.45 SMA I16.D6 ECC .30435

36.243 GAP -17.28 AZP 90.06 TAL 177.81 TAP 265.26 RCA B0.74

BO.B8 ZAP IO.BO ETS IOZ.IB ZAE 166.23 ETE 334.92 ZAC 90.28

INC 1.2428 Vl 29.440

APO 151.39 v2 35.079

ETC 259.54 CLP 2.86

CLA -27.70 RAL 2A3.65 RAO 6567.9 VEL 12.030 PIN 2.15 VHP I0.727 0PA -28.6! RAP 232.55 ECC 1.3843

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LC_G

IO98.21 14.18 336.91 112.72 114.77 11 5 47 498.2 17.40 329.72

761.30 22.57 315.79 I16.14 107.57 12 43 42 161.3 24.77 307.80

977.68 10.49 326.19 I10.84 II8.|5 11 41 3 377.7 14.17 319.34

5645.09 26;5} 265.19 117.38 104.30 16 10 29 5045.1 28.24 256.80

955.60 4.70 321.01 107.33 123.90 11 47 43 355.6 9.12 314.71

5239.94 33.15 235.99 lIB.94 98.87 IB 13 12 4639.9 34.02 226.86

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

._T 1112.5 S6R 475.3 5(,3 102.3 ST 391.4 5R 463.1 s$ 265.0

RRT -.3389 RRF .3615 RTF -.7898 CRT -.6008 CRS -.6251 CST .9965

5G8 1209.8 _3 -.0463 R13 .7947 LSA 593,3 MSA 292.5 SSA 17.I

_I 1126.2 SG2 441.7 THA 170.24 ELI 544.9 EL2 265.9 ALF 121.15

LAUNCH CArE AUG 21 1970 FLIGHT rIME 88.OO ARRIVAL CATE NOV 17 1970

HELI(XENTRIC CONIC

RL 151.34 LAL -.00 LGt, 327,53 VL

RP 107.99 LAP -1.06 LOP 58.19 VP

RE 40.930 GL -5.B| GP -ll.O9 ?AL

PLANE TOCENTRIC CONIC

C3 _.908 VHL 4.573

LNCH AZMTH LNCH TIME

90.00 I0 21 49

9O.O0 12 51 34

I00.00 11 8 34

lOO.O0 14 47 30

IIO.OO 11 21 30

110.00 16 51 3

OIFFERENTIAL cORRECTIONS

TOE .1888 TRA -.7804 TC3 .2910 8AU .0893

ROE -.3683 RRA .O442 RC3 -.1318 rAu .02641

FOE -.1423 FRA .5846 FC3-1.0935 $SP 3440

8CE .4139 8RA .7B|7 BC3 .3|94 FSP -282

01STANCE 216.217

24.945 GAL .73 AZL 91.06 HCA 90.66 9_A

36.419 GAP -16.29 A2P 89.99 TAL 178.21 TAP

81.5§ ZAP |1.14 Et$ 92.36 ?AE 163.46 ETE

117.28 ECC .29066 INC 1.0625 vl 29.440

26#.87 RCA 83.19 APO 151.37 VZ 35.092

334,95 ZAC 89.80 ETC 259.77 CLP 1.09

OLA -21.0} RAL 243.01 RAO 6567.8 VEL 11.928 PTH 2.12 VHP 10.182 0PA -29.67 RAP 233.87 ECC 1.3441

L-I TIME INJ LAT INJ LCNG INJ RT AE INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1147.63 |2.7§ }39.84 109.42 115.50 10 40 57 547.6 16.08 332.75

658.36 24.52 308.87 113.94 104.63 13 2 32 58.4 26.29 }00.65

996.60 9.88 327.27 107.93 118.36 II 25 II 396.6 13.59 320.44

5572.66 27.65 260.J0 I14.76 101.84 16 _ 22 4972.7 29.00 251.56

956.02 4.68 321.03 104.77 123.90 lI 37 26 356.0 9.10 314.73

5186.01 33,64 231._6 115.89 96.47 18 17 29 4586.0 34.17 222.66

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 1154.1 ._TAR 481.0 SG3 112,9 ST 405.6 SR 461.9 $5 269.1

RRT -.3773 Rt_ t" .40_8 RTF -.8029 CRT -.6158 CR$ -.6158 CST .9969

1250.4 R23 -.0fl34 R13 .8085 LSA 603.3 MSA 293.4 SSA 17.6

5(,I 1170.7 $62 439.2 tHA 169.58 ELI 554.0 EL2 266.5 ALF 129.02

LAUNCH CATE AUG 21 1970 FLIGHT TIME 90.00 ARRIVAL CAT[ NOV 19 1970

HELICWZENTRIC CONIC

RL 151.34 LAL -.OO

RP 107.95 LAP -.88

RC 41.530 GL -5.13

PLANE TOCENTRIC CONIC

C3 /8.779 VHL 4.333

LNCH ATNTH LNCH TIME

90.00 9 58 17

_.OO J3 9 18

I(30.O0 IO 51 15

100.00 14 59 1

fiG.DO 11 9 46

II0.00 16 57 0

OIFFERENTIAL CCRRECTIONS

TOE .1871 TRA -.7625 TC3 .3757 BAU .1039

ROE -.3470 RRA .0502 RC3 -.1730 FAU .02813

FOE -.1370 FRA .6036 FC3-1.2966 BSP 3631

OOE .3942 9RA .7641 8C3 .4137 F,SP -318

CISTANCE 222.968

LOt. 327.53 VL 25.165 GAL .5I AZL 90.88 HCA 93.87 SMA 118.43 ECC .27798 INC .8818 Vl 29.440

LOP 61.41 VP 36.581 GAP -15.34 AZP 89.94 TAL 178.67 TAP 272.54 RCA 85.51 APO 151.35 v2 35.105

GP -11.83 ZAL 82.33 ZAP 11.85 ETS 83.17 ZAE 160.78 ETE 334.63 ZAC 69.22 ETC 260.01 CLP -.72

OLA -26.22 RAL 242.28 RA0 6567.8 VEL 11.839 PTH 2.10 VHP 9.661 0PA -30.78 RAP 235.15 ECC 1.3091

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

119|.08 11.46 342.38 106.24 116.07 lO 18 8 591.1 14.87 335.37

5851 .90 25.98 280.25 111.46 101.67 14 46 50 5251.9 27.33 271.84

1020.01 9.12 328.59 105.01 118.59 II 8 15 420,0 12.87 321.81

5498.21 28.57 254.76 112.00 99.18 I6 30 39 4898.2 29.55 246.09

961.93 4.46 321.34 102.16 123.93 II 25 48 361.9 B.BB 315.O5

5129.05 33.99 227.45 112.73 93.88 10 22 29 4529.0 34.15 218.21

MIO-CCORSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5(,T 1195.9 S_R 488.3 SG3 124,8 ST 418.3 SR 459.3 SS 270.7

RRT -.4203 _ .4499 RTF -.8164 CRT -.6299 CRS -.5986 CST .9961

5(,6 1291.7 R_3 -.0596 RI3 .8227 LSA 610.5 MSA 293.7 SSA IB.I

$61 1216.O $62 435.7 THA 168.81 ELI 561 .5 EL2 265.7 ALF 130.77

LAUNCH OATE AUG 21 1970 FLIGHT TIME 92.00 ARRIVAL 0ATE NOV 21 197D

HELIOCENTRIC CONIC 0ISTANCE 229.726

RL 151.34 LAL -.00 LOL 527.53 VL 25.367 GAL .30 AZL 90.70 MCA 97.09 ,S_AA 119.52 ECC .26627 INC .6997 Vl 29.440

RP 107,9I LAP -.69 LOP 64.62 VP }6.732 GAP -14,42 AZP 89.91 TAL 179.17 TAP 276.26 RCA 87.69 APO 151.34 V2 35.117

RC 42.291 GL -4.32 GP -12.66 ZAL 83.21 ZAP 12.91ETS 75.06 ZAE 158.22 ETE 334.06 7AC 88.55 ETC 260.24 CLP -2.57

PLANETOCENTRIC CONIC

C3 16.928 VHL 4.114 OLA -25.26 RAL 241 .48 RA0 6567.7 VEL II.761 PTH 2.08 VHP 9.164 OPA -31 .95 RAP 236.38 ECC 1 ,2786

LN_ AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 9 35 21 1233.93 I0.17 344.86 103.15 !!6.57 9 55 55 633.9 13.65 337,92

90.00 13 25 51 5760.76 27.08 273.B0 108.79 98.62 15 I 52 5160.8 27.99 265.Z5

1130.O0 10 32 56 1048.01 8.20 330.16 102.11 118.85 10 50 24 448.0 11.99 323.42

100.00 15 IO 57 5421.g0 29.28 249.20 109.11 96.33 16 41 19 4821.9 29.84 240.44

110.OO lO 56 40 973.52 4.02 321.95 99.54 123.97 11 12 54 373.5 B.45 315.67

liD.DO 17 3 42 5069.16 34.17 222.78 IO9.49 91.13 1B 28 II 4469.2 33.95 213.54

OIFFERENTIAL CORRECTIONS MI0-COUREWE EXECUTION ACCURACY ORBIT 0ETERMINATIC_ ACCURACY

TOE .I837 _RA -.7443 TC3 .4646 BAU .1166 SGT 1235.0 SGR 497.9 SG3 137.B ST 428.7 SR 455.3 SS 270.8

ROE -.3264 RRA .0565 Re3 -.22_O FAU .02994 RRT -.4654 RRF .4995 RTF -.8272 CRT -.6419 CRS -.5748 CST .9931

FOE -.1292 FRA .6244 FC3-I .5314 6SP 3762 SGB 1331.5 R23 -.0685 RI3 .8345 LSA 614.7 MSA 293.8 SSA 18.7

802 .3745 BRA .?465 BC3 .5153 FSP -354 S(,l 1259.5 SGZ 432.1 THA 167.93 ELI 566.9 EL2 264.0 ALF 132.3]
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5 1970,

LAUNCH CATE AUG 2! 1970 FLIGHT TIME 94.00 ARRIV_%L GATE N:_V ?_ |3;'0

HEL ICx_'N TR [ C £ONIC

RL 151.34 LAL - .._(_

RP 107 .,q8 LAP -.51

RC 43.?0? GL -3.36

PLANE TO(GNTRIC CCINIC

C3 15.)74 VHL 3.915
LNCH AZHTH LN_H T[ME

90.00 9 12 78

90.00 I_ 41 32

lO0.OO I0 1} 4?

10(3.00 15 ?3 Z0

110.00 10 42 71

llO.O0 17 11 10

OIFFERENT IAL CORRECTIONS

TOE .17S4 TRA -.7310

RCE -.3058 RRA .0643

FOG -.1143 rRA .65Z1

RE .3525 t_'A .7338

LC.X. ]27.53 VL

LOP 67.1=14 VP

GP -13.58 7AL

CISTANCE ?36.487

ZS.SSZ 6AL .10 AZL 90.51HCA 100.31 SM4

36.872 GAP -13.54 ATP 89.91 TAL 179.71 TAP
84.19 7AP 14.Z9 KTS 68.16 7AE 155.80 ETE

120.54 ECC .25550 INC .5147 VI 23.440

?80.0? RCA 89.74 APO 151.34 V? 35.129

333.76 7AC 87.77 ETC 260.46 CLP -4.48

CLA -74.13 R4L ?40.6? RAO 6567.6 VEL 11.697 PTH ?.06 VHP

L-I TIN? INJ LAT INJ LONG INJ RT ASg: INJ A$'NTH INJ TIi,._

I778.41 8.80 347.4Z 100.16 I17.0? 9 33 47

5670.98 77.8) 267.34 105.97 95.46 15 16 ?3

1080.79 7.17 331.00 99.16 119.11 10 31 47

5343.83 79.72 Z43.44 106.13 93.33 16 5? ?4

990.9? 3.36 3L_'_._ _.93 124.04 lO 58 5?

5006.46 34.14 217.89 106.20 88.73 18 34 37

NIO-COL,W$_ GXECUTION ACC_ACv

re3 .5607 BAU .1287 .%T 1277.9 _ 510.0 .5G3 152.4
RC3 -.2834 FAU .0318B _T o.5112 R_r .5509 RTF -.8377

FC3-1.8012 B._P _9 _ 1375,9 _3 -.0794 RI3 .8461

BC3 .6282 FSP -_9 5G1 1307.5 _Z 428.4 THA 167.05

8.69? CPA -33.19 RAP ?37.53 ECC 1.2522

_, CST TIM INJ ? L4T JNJ ? LONG

678,4 12.36 340.55

5071.0 28.79 758.71

480.8 10.95 3?5.30

4743.8 ?9.87 ?34.64

390.9 7.80 316.6G

4406.5 33.5? ?08.70

CRBIT CETER_INATION ACCURACY

ST 435.7 SR 448.6 SS ?68.9

CRT -.6441CR$ -.5281CST .9863

LSA 612.? MSA ?96.9 5SA 19.4

ELI 567.1 EL2 ?63.7 ALF 133.70

LAUNCH 04TE AUG ?I 1970 FLIGHT TIME _NB.O0 ARRIVAL GATE NOV 25 1970

H_LIC_ENTRIC CONIC

RL 151.34 LAL -.04]

RP 107.84 LAP -.37

RC 44.?_4 GL -_.2_

PLANET(X:GNTRIC CONIC

C3 13.941 VI,4L 3.734
LNOq AZMTH LN_H TIME

90.00 8 49 27

90.00 13 _7 44

I00.00 9 53 40

I0(3.00 15 36 12

110.O43 IO ?6 53

110.00 17 19 77

OISTANCG 243.248

LOt. 327.53 VL 23.721 GAL -.10 AZL g0.33 _A 103.53 S_4A

LOP 71.06 VP 37.000 GAP -12.?0 AZP B9.92 TAL J80.3G TAP

GP -14.62 ZAL 65.25 ZAP 15.95 ET$ 62.45 ZAG 153.52 ETE

121.50 ECC .24561 IN( .3259 Vl 29.440
283.82 RCA 91.66 AF_D 151.34 v2 35.141

332.?6 24( 86.87 GTC ?60.67 CLP -6.45

OLA -27.82 RAL 239.72 RAO 6567.5 VEL 11.633 PTH 2.04 WHP 8.?43 CPA -34.52

L-I TI_ INJ LAT INJ LONG INJ RT AS_ INJ A_4TH INJ TIME _ CST TIN
1325.78 7.32 3_0.IZ 97.28 117.43 9 II 33 725.8

5581.54 28._4 260.83 103.06 92.22 15 _0 46 49HI.5

1118.51 5.87 334.0_ 96.49 119.356 10 12 18 518.5

5264.04 ?9.89 237.51 103.10 90.22 17 3 56 4664.0

1014.17 2.47 324.08 94.38 114.1_ 10 43 49 414.3
4941.0_ 33._9 212.79 101.91 85.23 18 41 48 4341.0

01FFGRIENTIAL CORRECTIONS

TOE .1761 TRA -.6_ TC3 .6968 BAU .1464

ROE -.2875 RRA .0685 RC3 -.3677 FAU .03459

FOE -.I064 FRA .6579 FC3-Z.14810SP 4181

0GG .3372 8RA .7014 BC3 .7856 FSP -451

RAP 238.61 ECC 1.2294

INJ ? LAT INJ ? LONG

10.94 343.31

28.25 757.17

9.74 3?7.44
?9.60 ??8.7?

6.93 317.84

3?.86 703.71

ORBIT CETGRMINATION ACCURACY

ST 441.4 SR 44?.6 S$ 76_.S

CRT -.6770 CR$ -.5107 CST .9761

LSA 613.3 MSA 289.1 SSA 20.2

ELl 571.5 EL2 753.1 4LF 134.88

NI0-(,EX,MSE EXECUTION ACCURACY

,_GT I]01.7 _ 530.1 S(,3 168.4

RRT -.5690 _ .6110 RTF -.8480

S(,8 1405._ R"Z3 -.0864 R13 .8580

SGI 1340.2 _(,2 423.4 THA 165.47

LAUNCH C4TE 40b 1 1970 FLIGHT TIME 98.00 ARRIVAL GATE NOV 27 1970

HELIOCENTRIC CC¢,IC

RL 151 .34 LAL -.00 LOL 327.53 VL

RP 107.81 LAP -.13 LOP 74.?H VP

RC 45.4_6 GL -.96 CP -15.77 ZAL

PLAN4ET(XGNTRIC CONIC

C3 12.753 VHL 3.571

LNCH AZMTH LNCH TIME

90.00 8 26 12

90.00 14 13 41

100.00 9 32 57

lO0.O0 15 49 37

110,00 10 lO 31

110.00 17 78 33

CIFFERIENTIAL CORRECTIONS

TOE .1647 TRA -.6901 TC3 .8109 OAU .1583

RCE -.2673 RRA .0791 RC3 -.4521FAU .03704

FOE -.0815 FRA .6967 FC3-2.3143 8SP 4295

BOE .3137 _RA .6946 BC3 .9284 FSP -505

CISTANCE ?50.005

25.875 GAL -.28 A7L 90.13 MCA 106.75 SMA 122.39 ECC .23657 INC .1314 Vl 29.440

37.118 G4P -11.88 AZP 89.96 TAL 180.91 TAP 287.66 RCA 93.44 APO I_1.34 V2 3_.15Z

86.38 7AP 17.86 ETS 57.79 TAG 151.39 ETE 331.05 lAG 85.84 ETC 260.87 CLP -8.48

CLA -21.33 RAL 238.81 RAG 6567.5 VGL 11.582 PTH 2.03 VHP 7.818 CPA -35.95 RAP 239.58 ECC 1.2099

L-I TIME INJ LAT INJ LCIqG INJ RT ASC INJ AZMTH INJ TIMG PO (ST TIM INJ ? LAT INJ ? LONG

1376.85 5.71 353.00 94.56 117.78 8 49 9 776.9 9.39 346.?5

3491.83 28.30 ?54.27 100.17 88.94 15 45 13 4891.8 27.85 ?45.63

1161.40 4.43 336.47 93.85 119.59 9 52 19 561.4 8.34 3?9.86

5187.52 29.76 231.46 100.07 87.04 17 15 59 4587.5 29.03 277.73

1043.67 1.34 3?5.6? 91.93 174.16 I0 ?7 55 443.7 5.8? 319.39

4873.01 33.38 207.55 99.66 87.16 18 49 46 4273.0 31.94 198.67

MI0-COURSE EXECUTION ACCURAte ORGIT _ETERMIN_TION ACCURACY

5_T 1348.? 56R 553.8 $63 186.9 ST 443.7 SR 430.8 SS 761.?

RRT -.6187 _ .6671 RTF -.8573 CRT -.6681 CRS -.4778 CST .9547

56(} 1457.5 R23 -.I010 R13 .8689 LS_ 6{]?.8 MSA 194.8 SSA 71.0

$61 1395.6 S_ 4_0.3 THA 164.78 EL1 564.9 EL2 251.8 ALF 136.76

LAUNCH GATE AUG ?I 1970 I:'LIG_IT TINE 100.00 ARRIVAL CAT? NOV 79 1970

HELIOCGNTRIC CONIC

RL 151.34 LAL -.00

RP 107.77 LAP .06

RE 46.738 GL .52

PLANE TC_ENTRIC CONIC

C3 111741 VHL 3,427

LNCH AZMTH LN(H TIME

90.00 8 ? 42
90.00 14 29 56

IO0.O0 9 II 41

I00.00 16 3 38

llG.O0 9 53 18

110.00 17 38

01STANEE 256.756

LOL 327.53 VL 26.016 GAL -.46 AZL 89.95 HE_ 109.97 5MA

LOP 77.50 VP _7.2"27 GAP -11.09 AZP 90.02 TAL 181.34 TAP

GP -17.07 ZAL 87.56 lAP L;_3.01 ET5 53.99 ZAE 149.41 ETE

I13.22 ECC .27833 INC .0667 VI ?9.440

291.52 RCA 95.09 APO 151.36 v? 35.163

329.61 7AC 84.65 GTC 261.05 CLP -I0.60

OLA -19.64 RAL 237.90 RAO 6567.4 VEL 11.538 PTH 2.01 VHP 7.417 CPA -37.48

L-I TIME INJ LAT INJ LOI_ INJ RT ASC INJ AZMTH JNJ TIME PO CST TIM
1432.25 3.95 356.12 92.01 118.06 8 26 35 832.2

5401.41 18.01 _47.67 97.2_ 85.64 15 59 57 4801.4

1209.66 Z.80 339.I2 91.38 119.77 9 31 51 609.7

5099.23 29.3! _25.31 97.08 83.83 17 28 38 4499.2

1079.23 -.OZ 327.47 89.6Z 1_4.18 10 11 17 479.2

4Lq02.4_ 3Z._0 20Z.19 96.51 79.08 18 58 33 4?02.4
OIFFERENTIAL CORRECTIONS

TOE .1485 TRA -.6732 TC3 .9300 BAU .1704

RDE -.2463 RRA .0894 RC3 -.5587 FAU .03973

FOE -.0478 FRA .7795 FC3-2.929! BSP 4449

OOE .2876 OR4 .6811BC3 1.0837 FSP -565

NIO-COI_,fWE EXECUTION ACCI,_RACY

S(;T 1380.5 SGR 584.3 34;3 206.5

RRT -.64_55 RMr .7211 RTF" -.8646

$6_ 1499.0 R'Z3 -.1168 RI3 .8787

S61 1439.5 362 418.2 THA 16_.77

RAP 240.43 ECC 1.1937

INJ 2 LAT INJ 2 LONG

7.67 349.42

27.11 739.I?

6.75 332.55

28.14 ?J6.70

4.47 371.76

_0.75 193.46

ORBIT OGTERMINATION ACCURACY

ST 437.4 5R 414.7 SS 257.1

CRT -.6593 CRS -.3137 CST .9158

LSA 581.6 MSA 3OI.3 5S4 71.9

EL1 549.? EL2 248.4 ALF 137.31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197OJ

LAUNCH CAT? AUG 2l 1970 FLIGHT TIME I0?.00 ARRIVAL GATE CEC 1 1979

HELIOCENTRIC CC_ IC

RL 151.34 LAL -,00

RP 107.74 LAP .26

RE 48.150 GL ?.?I

PLANE TC_ENTRIC CC'lqIC

C3 10.888 VHL 3.300

LNCH AIMTH LNCH TIME

9(3.00 7 39 0

90.00 14 46 38

100.00 8 49 57

1OO.00 16 18 ??

110.OO 9 35 75

110.00 17 49 ?3

OIST4NCE 263.498

LCL 3?7.53 VL 76.144 GAL -.62 AZL 89.7? HCA 113.?0 S_4A 173.99 ECC .72085 INC .7780 Vl 29.440

LOP 80.73 VP 37.5?6 GJP -10.33 liP 90.11 TAL 187.19 TAP 795,39 RC4 96.60 APO 151.37 v2 35.174

GP -18.54 ZAL 88.79 ZAP ??.40 ETS 50.90 ZAE 147.55 ETE 3?7.95 740 83.?8 ETC 761.21 CLP -|?.81

CLA -17.73 RAL ?37.0? RA0 6567.4 VEL 11.501 PTH 2.00 VHP 7.04| OP4 -39.15 RaP 741.14 EC( 1.1797

L-I TIE INJ LAT INJ LONG INJ RT 4SC INJ A2NTH INJ TIME PO CST TIN INJ ? LaT INJ 2 LONG

1497.46 2.01 359.48 89.69 118.75 8 3 57 897.5 5.77 352.82

5309.96 ?7.36 741.06 94.4? 87.!F9 16 15 8 4710.0 ?6.02 ?3?.65

1763.51 .98 347.08 89.11 119.88 9 11 1 663.5 4.95 335.54

5014.14 ?8.5? 719.11 94.?? 80.66 17 41 56 4414.1 ?6.94 710.66

1171.05 -1.67 3?9.65 87.49 174.15 9 54 6 571.0 ?.88 3?3.45

47?9.37 31.57 196.76 93.51 76.04 19 8 13 4179.4 29.78 188.27

OR6IT OETERHINATION ACCURACY

ST 4?4.3 SR 39?.? SS 258.4

CRT -.6333 CRS -.1485 CST .8538

LSa 549.3 MSA 313.6 SSa 73.0

ELI 577.6 EL? ?46.4 ALF 138.55

OIFFERENTIaL CCRRECTIONS

TOE .1761 TRA -.6635 TC3 1.0337 6AU .1803

riffle -.?735 RRa .1015 RC3 -.6871 FAU .04750

FOE -.0OO8 FRa .7669 FC3-3.3795 BSP 4414

00E .7566 BRA .6713 Be3 1.2384 FSP -616

MIC-COURSE EXECUTION ACCURACY

`%T 140S.9 S6_ 677.5 SG3 ??7.4

RRT -.7039 RR¢ .7710 RTF -.8682

$68 1537.5 R23 -.1400 RI3 .8859

`%(,1 1478.9 `%Z 420.3 THA 161.11

LAUNCH 0ATE AUG ?1 1970 FLIGHT TIME 104.00 ARRIVAL CATE CEC 3 1970

HCL IOCENTRI C CONIC

RL 151 .34 LAL -.0(_

RP 107.71 LAP .45

RC 49.661 GL 4.10

PLANE TC_ENTRIC CONIC

C3 10.179 VHL 3.190

LNCM A/MTH LNCH TIE

90.OO 7 15 4

90.00 15 3 58

100.00 8 ?7 49

I[30.00 16 33 54

110.00 9 16 58

llO.O0 18 l 15

Ol STANCE '_70.??9

LCt. 3Z7.53 VL 76.760 GAL -.77 AlL 89.50 HCI 116.43 SMA

LOP 83.96 VP 37.417 GAP -9.60 IZP _.22 TAL 182.84 TAP

GP -20.18 ZAL 90.03 ZiP ?5.02 ET$ 48.36 7AE 145.81 ETE

I74,70 ECC .71408 INC .4981 Vl 79.a40

?99.76 RC4 98.00 APO 151.39 V? 35.184

326.0? ZAC 81.73 ETC 761.34 CLP -15.12

0LA -15.61 RIL 236.L:_3 RA0 6567.4 V[L 11.470 PTH 1.99 VHP 6.691 0PA -40.96

L-I TIME INJ LiT INJ LONG INJ RT 15_ INJ AZMTH INJ TIME PO CST TIM

1558.00 -.10 3.14 87.61 118.32 7 41 ? 958.0

5217.17 ?6.35 234.46 91.77 79.23 16 30 55 4617.1

1323.25 -1.05 345.36 87.09 119.88 8 49 5? 723.?

4927.10 77.40 217.P_ 91.52 77.56 17 56 1 4327.1

1169.79 -3.46 337.18 85.59 124.03 9 36 27 569.3

4653.8? 30.|5 191.31 90.7fl 73.08 19 18 48 4053.8

OIFFERENTIIL CORRECTIONS NI0-COURSE EXECUTION ACCURACY

TOE .1168 TRA -.6390 TC3 1.1904 _U .1979 `%T 14?8.5 _ 677.7 $63 751 .4

ROE -._010 R_A .1140 RC3 -.8349 FAU .04603 RRT -.7579 R_F .8202 RTF -.8794

FOE .0465 FRA .7995 FC3-3.9151 8SP 4796 _ 1581.1 R?3 -.1411 RI3 .8994

8(_ .2374 BRA .6491 803 1.4540 FSP -704 $61 1576.0 `%Z 413.9 THA 158.57

RAP 741.68 ECC 1.1675

INJ ? LAT INJ ? LONG

3.68 356.51

?4,59 ?76.73

2.94 338.84

25.41 ?04.64

1,03 3?5.97

77.54 183.09

ORBIT OETERMINaTION ACCURACY

ST 415.1 SR 366.8 SS 266.6

CRT -.6493 CRS .0076 CST .7575

LSA 5?4.8 MSA 319.2 55a ?3.6

ELI 504.1 EL? ??9.7 ALF 140.40

LAUNCH CaTE AUG 21 1970 FLIGHT TI_ 106.00 ARRIVAL CaTE OEC 5 1970

HELIOCENTRIC CONIC CISTANCE ?76.947

RL 151.34 LaL -.00 LOL 3?7.53 VL ?6.364 GIL -.91 IZL 89.77 HCA 119.66 SMi

RP 107.68 LaP .64 LOP 87.19 VP 37.499 GAP -8.89 AIP 90.36 TIL 183.49 TAP

RC 51.263 GL 6.23 GP -22.03 ZIL 91.75 ZAP 27.89 ETS 46.?5 ZIE 144.14 ETE

PLaNE TOCENTRIC CONIC

C3 9.60? VHL 3.099 CLA -13.76 RtL ?35.45 RAO 6567.3 VEL II,445 PTH 1.99 VHP 6.368 CPA -47.95 RaP 747.00 ECC 1.1580

LNCH aZNTH LNCH TIME L-I TZl4C INJ LAT INJ LONG [NJ RT 45_ INJ A;_4TH INJ TIME PO CST TIM INJ ? La T INJ _ LONG

90.00 6 30 58 1679.26 -2.40 7.12 85.85 118.72 7 18 7 1079.3 1.39 .49

90.00 15 ?? 7 5172.71 ?4.98 227.88 89.35 76.?1 16 47 30 45?2.7 ??.83 219.87

I00.00 8 5 ?4 1389,12 -3.28 348.98 85.36 119.73 8 ?8 33 789.1 .71 347.45

100.00 16 50 ?3 4838.08 ?5.94 206.67 89.07 74.61 18 11 1 4738.1 ?3.58 198.67

110.00 8 58 6 1774.08 -5.54 335.05 83.96 123.79 9 18 30 624.1 -1.06 3?8.83

rt0.00 18 14 I0 4575,88 ?8.48 185.85 88.17 70.74 19 30 26 3975.9 ?5.5? 177.93

CIFFERONTIAL CCRRECTIONS NI0-COUR_ EXECUTION ACCURACY ORBIT OETERMINITION ACCURACY

TOE .0949 TRA -.6229 TC3 1.3028 BIU .71|2 S6T 1443.2 _ 743.5 $63 276.4 ST 396.7 SR 330.5 SS 293.0

ROE -.1739 RRA .1307 RC3-1.0053 FAU .04944 RRT -.794| _ .8608 RTF -.8848 CRT -.6344 CRS .1876 CST .6370

FOE .I165 FRI .8419 FC3-4.4573 BSP 4943 _ 1623.4 guZ3 -.1547 RI3 .9097 LSA 487.4 MSA 338.1 SSA 74.?

_OE .1981 ORA .6364 803 1.6456 FSP -781 `%! 1569.3 ,%2 415.5 THA 155.96 ELl 468.9 EL? 716.1 aLF 143.07

I75,34 ECC .?0798 INC .7308 Vl ?9,440

303.14 RCA 99.?7 APO 151,41 v? 35.193

3?3.8? ZAC 79.95 ETC 761.43 CLP -17.54

LAUNCH CATE AUG ?1 1970 FLIGHT TIN[ 108.00 ARRIVAL CATE CEC 7 1970

HELIOCENTRIC CONIC

RL 151.34 LAL -.00

RP 107.65 LAP .87

RC 57.948 GL 8.60

PLANE TOCENTRIC CONIC

C3 9.151 VHL 3.07_

LNCH ATHTH LNCH TIME

_.O0 6 26 a2

_).O0 15 41 17

100.00 7 4? 43

100.00 17 7 57

110.00 8 38 5?

110.00 18 ?8 17

DISTANCE _3.649

LCL 327.53 VL 26.458 GAL -1.04 AlL 89.02 I.ICA 122.88 Sm4A 125.94 ECC .20751 INC .9791 Vl ?9.440

LOP 90.42 VP 37.574 GAP -8.20 AZP g0.53 TAL 184.17 TAP 307._ RCA 100.43 IPO 151.44 V? 35.?07

GP -Z4.11 ZAL 92.45 ZiP 3|.00 ETS 44.46 ZIE 147.57 ETE 371.32 ZIC 77.93 ETC 761.48 CLP -?0.10

OLA -I0.68 RIL 234.81RAO 6567.3 _L 11.i75 PTM 1.98 VHP 6.074 CPi -45.17 RAP 747.08 ECC 1.1506

L-I TIME INJ LAT INJ LON6 INJ RT i._ INJ I_MTH INJ TIME PO CST TIM INJ ? LA T INJ ? LONG

1706,7§ -4,89 11.46 84.43 117.93 6 55 9 1106.7 -1.11 4.81

5026.4? 23.26 721.35 87._? 73.37 17 5 3 44?6.4 20.76 713.57

1461.51 -5.71 352.97 83.98 119.39 8 7 4 861.5 -1.75 346.4?

4746.89 74.15 200.49 86.91 71.83 |8 Z7 4 4146.9 71.44 197.74

1785.65 -7.86 338.31 82.66 123.38 9 0 18 685.7 -3.41 337.04

4495.31 76.51 180.44 85.95 67.59 19 43 1? 3895.5 73.24 177.80

ORBIT OETERMINATION ACCURACY

ST 377.6 SR ?84.5 SS 340.9

CRT -.6779 CRS .3093 CSr .5378

kSi 458.9 MSa 358.6 SSA ?4.4

ELI 431.? EL? 193.9 ALF 147.27

OIFFERENTIAL CORRECTIONS

TOE .0711 TRA -.6085 TC3 1.3951 8AU .2249

ROE -.1476 RRA .150? RC3-1.1977 FAU .03794

FOE .?031 FRA .8915 FC3-5.0087 BSP 5114

flOE .1593 8RA .6768 8C3 1.8387 FSP -865

MIOoCOU_SE EXECUTION ACCURACY

`%T 145113 sea 825.7 SC,3 302.8

RRT -.8240 RRF .8947 RTF -.8889

`%8 1669.7 RZ3 -.1667 R13 .9189

,$61 1616.0 $67 4P0.1 THA 152._-')
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUN(M G_T[ AUG 21 1970 FLIGHT TIME I10.00 }RRIVaL CATE CEC 9 1970

HELIC_ENTRIC CCI_IC

RL 151.34 LAL -.0_ LC_ 3?7.53 VL

RP 107.63 LAP 1,01 LOP 93.65 VP

RC 54.707 GL 11.21 GP -26.45 ZAL

PLANE TOCENTRIC C_NIC

C3 8.8?0 VHL 2.970

LNCH A/NTH LN_H TIME

9(3.00 6 2 13

90.00 16 I 40

100.00 7 19 46

IOO.OO 17 76 48

IIO.OO 8 19 22

I10,00 18 43 42

CIFFERENTIAL CORRECTIONS

TCE ,0449 TRA -.5940 TC3 1.4§74 8AU .7391

ROE -,I052 RRA .1739 RC}-I.410} FAU .05643

FCE .3094 FRA .94}9 FC}-5.5392 6SP 5269

_CE .1144 BRA .6189 Be3 ?.0781 FSP -9_

CISTANCE ?90.3}6

26._A} GAL -1.16 AIL 88.7_ HCA 126.11 5MA

37.641 GAP -7,54 AZP 90.73 TAL I_4.77 TAP

93.57 ZAP 34.37 ETS 47.90 ZAE 140.88 ETE

I26.47 ECC .19767 INC 1.2465 V! 29.440

310.84 RCA 101.4_ AP© 151.47 V? }5.210

31_.49 ZAC 75.64 ETC 261.48 CLP -22.80

CLA -7.H7 RAL 234.30 RAG 6567.} VEL 11.411 PTH 1.98 VMP 5.811 CPA -47.50 RAP 241.85 ECC 1.1451

L-I TIME INJ LAT INJ LOI_ INJ RT AE INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1791.04 -7.55 16.L_Z 83.40 117.37 6 37 4 Jl91.0 -3.82 9.5?

49?7.96 21.19 ?IA,SH 85.44 70.76 17 ?} 48 4}?8.0 18.37 ?07.34

1540.H6 -H.34 357.A0 _z,gH 118,_1 7 45 27 940.9 -4.43 350.79

4653.37 22.0} 194.35 85.11 69.26 18 44 ?I A05}.4 19.01 186.86

1354.29 -10.Al 341.99 01.73 127.75 8 41 56 754,} -6,02 335.65

4412.71 ?4.?5 175.07 84.10 65,13 19 57 15 }812.7 ?0.69 167.73

MIC-COURE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S(,T 1447.5 S(7,,R 976.1 ,5(,} )79,7 ST 358.6 SR 728.} SS 411.0

RRT -.8464 RRF .9719 RTF -.891) CRT -.65}4 ORS .3348 CST .4845

5GO 1718.4 I_3 -.1759 R13 .92_6 LSA 472.6 MSA 354.6 SSA 24.0

SG! 1663.9 S(,? 429.0 THA 149.]0 ELI }95.2 EL? 156.9 ALF 152.78

LAUNCH CATE AUG Zl 1974] FLIGHT TIME 117.(]0 ARRIVAL CATE CEC I1 1970

HELIOCENTRIC CONIC

RL 151 .34 LAL -,00 LCL }_7.53 VL

RP 107.60 LAP 1.19 LOP 96.89 VP

RC 56.533 GL 14.08 GP -79.07 7AL

PLANE TOCENTRIC CONIC

C3 8.609 WL 2.934

LNCM AZMTH LNCH TIME

90.00 5 37 26

90.00 16 Z3 3}

10_.00 6 56 31

100.00 17 47 10

110.00 7 59 }}

110,00 19 0 }7

CIFFER_NTIAL CORRECTIONS

TOE .OIBZ TRA -.5799 TC} 1.4881 BAU .7549

ROE -.0595 _'A .2034 RC3-1.6405 FAU .05981

FOE .4368 FRA 1.0025 FC3-6.0150 BSP 5459

BCE .0677 ORA .6145 BC3 ?.7149 F_ -I037

CISTANCE 797.004

26.618 GAL -I.Z7 A}k 88.A6 HCA I79.35 5,MA 126.96 ECC .19377 INC 1.5369 Vl ?9.440

37.702 GAP -6.90 AlP _.97 TAL 185.}0 TAP )14,65 RCA 102.47 APO 151 .49 V_ 35.718

_4.60 IAP },q,O| ETS 41.A7 7AE I39.18 ETE 315.34 7AC 7).06 ETC 761.40 CLP -25.66

OLA -4.83 RAL _33.94 RAC 6567.3 V_L II.40_ PTH 1,97 VHP 5.58? CPA -50.11 RAP 241.24 ECC 1.1417

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A;q, ATH INJ TIME _ CST TIM INJ _ LAT INJ ? LONG

188_.83 -10.38 _1.47 8_.83 116.49 6 8 49 1787.8 -6.74 14.68

48_6.97 1_,79 20_.44 84.07 68,42 17 44 0 42?7.0 15.69 701.13

1677.75 -11.15 _,}Z 82.43 117,9_ 7 73 }9 1027.8 -7.33 355.61

4557.28 19.58 188._6 83.73 66.96 19 3 7 }957.3 16.30 181.01

1430.39 -13.18 346.15 81._4 121.83 8 ?3 24 8}0.4 -8.87 339.69

43?7.40 21.70 169.75 82.67 62.92 20 I?.44 3727,4 17.90 162.69

MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S_T 1433.6 S(_ I048.3 S_} 356.7 ST 343.8 SR 169,2 SS 502.6

RRT -,8634 RRF .9430 RTF -.8928 CRT -.7846 ORS .1451 CST .4_42

,S_ 1776.0 R_3 -.|790 RI} ,9389 LSA 541.} MSA }?5.4 SSA 22.7

SCI I720.5 .5_ 440.7 THA 145.11 ELI 370.6 EL2 97.3 ALF 157.73

LAUNCH CATE AUG 21 1970 FLIGHT TIME 114.00 ARRIVAL CATE 0EC 13 1970

HELIOCENTRIC CONIC

RL 151.34 LAL -.00

RP 107.58 LAP 1.37

RE 58.419 GL 17,21

PLANE TO(ENTRIC CONIC

C3 B.574 VHL ?.9213

LNCH A_MTH LN(M TIME

90.00 5 I? 12

90.00 16 47 16

100.0(3 6 3? 49

I00.00 18 9 Z)O

110.00 7 }9 24

110.00 19 19 II

CIFFERENTIAL CORRECTIONS

TOE -.0092 TRA -.5666 TC} 1.4704 B_U .2717

ROE -.0024 RRA .2399 RC}-1.8771 FAU .06_Ta

FOE .5873 FRA 1.066Z FC}-6.3716 BSP 5668

8OE .0095 BRA .6153 Be3 Z.38AA FSP -IIL)O

CISTANCE 303,652

LL'W- 327.53 VL 26.685 GAL -I.36 ATL 88.14 HCA I32.58 SMA

LOP 100.12 VP 37.756 GAP -6.28 AZP 91.26 TAL 185.84 TAP

CP -31.99 7AL 95.51 ZAP 41.93 ETS 40.09 Z_E 137.34 ETE

127.39 ECC .18942 INC 1,8556 Vl 29.440

318.41 RCA 103.76 APO 151.52 V2 35.225

311.87 ZAC 70.16 ETC 261.25 CLP -28.69

CLA -1.55 RAL 233.74 RAC 6567,} VEL 11.398 PTH 1.97 VHP 5.390 CPA -52.96 RAP 240,14 ECC |.140_

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

19H3.01 -13.36 27.33 87.77 I15.L_ 5 45 15 1383.0 -9.86 20.40

4723.0} 16.06 20Z,O} 83,17 66.36 18 5 59 4123,0 12.73 194.94

1722.94 -14.12 7,82 82.39 116,62 7 1 32 1122,9 -I0.44 .97

4458.33 16.84 182.20 82.81 64.9} 19 23 }8 }858.3 13.37 175.17

1514.A9 -16.14 }50,86 81.25 120.55 8 4 39 914.5 -11.97 344.?4

4_39.54 18.89 164.49 81.71 60.96 2(] 29 54 }639.5 14.87 157.60

MI0-COURS,£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S(,T 1405.3 _ 1193.0 s(,} }82.0 ST 335.2 SR 145.2 SS 613.5

RRT -.87}8 RRF .9589 RTF -.8921 CRT -.9848 ORS -.4545 CST ,5783

,5_0 1843.4 R23 -.1758 RI} ,9492 LSA 650.2 MSA 294.4 SSA 20.6

S(,I 1786.0 SG2 456.5 THA 140.33 ELI 364.5 EL2 23.2 ALF 156.81

LAUNO_ 0ATE AUG 21 1970 FLIGHT TIME 116.00 ARRIVAL CATE CEC 15 19741

HELIOCENTRIC CONIC

RL 151.34 LAL -,00

RP 107.56 LAP 1,54

RC 60.35H GL L:'I].61

PLANE TOC£NTRIC CONIC

C3 8.577 VHL Z,979

LEH AZMTH LNCH TIME

90,00 4 46 1}

_].00 17 13 15

IOO.OO 6 8 28

100.00 18 33 41

110.00 7 18 48

llO.O0 19 39 50

01FFERENTIAL CORRECTIONS

TOE -.0338 TRA -.55|7 TO3 |,4039 BAU .2907

ROE .0687 RRA .2841 RC}-2.||09 FAU ,0650]

FOE .7565 FRA 1.1288 FC}-6.564I 6S@ 5926

80E .0765 BRA .6705 BE3 2.5351 FSP -1196

01STANCE 310.2E10

LOt. 327.53 VL 26.744 GAL -|,A4 AZL 87.79 HCA 135.81 S_A 127.78 ECC ,18603 INC 2.2094 Vl 29.440

LCP 103.36 VP }7.B04 G_P -5.69 _ZP 91.58 TAL 186.32 TAP 3_2.13 RCA 104.01 APO 151.55 V2 35.232

GP -35.23 ZAL _.26 7AP 46.10 ET5 38.67 7AE I35.30 ETE 308.10 7AC 66.94 £TC 261.00 CLP -31 .92

OLA 1.96 RAL 2}3.74 RAG 6567.3 VEL 11.400 PTH 1.97 VHP 5.?4? CPA -56.04 RAP 2}8.4} ECC 1.1412

L-I TIME INJ LAT INJ LONG INJ RT A?:_C INJ AT MTH INJ TIME F_ CST TIM INJ 2 LAT INJ 2 LONG

L_192.80 -16.44 33.92 _3.31 113.39 5 21 6 1492.8 -13.14 26.80

4615.57 15.03 195.60 82.81 64.6} 18 30 10 4015.6 9.50 188.69

1827.49 -17.21 14.04 82.95 114.82 6 }8 56 1227.5 -13.72 6.99

4356.11 13.79 176.14 82.42 63.21 19 A6 17 3756.1 10.09 169.31

1607,33 -19.28 356.Z} 81.85 118.79 7 45 }5 1007.} -15.29 349.39

4149.02 15.81 159.27 81._7 59.29 20 48 59 }549.0 11.62 152.67

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SCaT 1359.0 SGR 1362.3 SG} 403.9 ST 331.6 SR 217.4 SS 736.2

RRT -.B783 RRF" ,9706 RTF -.8887 CRT -.8858 ORS -.8876 CST ,5853

,,_ 1924.3 1_'_3 -.1654 Rl} .9594 LSA 791.4 MSA ?69.6 SSA 18.1

SGI 1864._ S/.u_ 474.7 THA 134.92 EL1 387.0 EL? 86.4 ALF 148.08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH CATE AUG ?l 1970 FLIGHT TIE 118.00 ARRIVAL CATE CEC 17 1970

HELICWCENTRIC CL-"_IIC

RL 151.34 LAL -.00

RP 107.54 LAP 1.71

RC 62.346 GL ?4.26

PLANE TC,CENTRIC CONIC

C3 9.789 VHL ?.965

LNCH AZMTH LNCH TIME L-I TIN_ INJ LAT

90.00 4 19 5 ?713.86 -19.55

90.00 17 4? 3 4503.80 9.68

100.00 5 43 7 1947.83 -20.36

100.00 19 0 47 4?50.06 10.45

110.00 6 57 31 1709.97 -72.57

liD.D0 _ ? 47 4055.69 12.50

_IFrERENTIAL CORRECTIONS

TOE -.054H TRA -.5362

ROE .1590 RR4 .3391

FOE .9430 FRA 1.1918

BeE .16H2 BRA .6345

DISTANCE 316.887

LCH 327.53 VL ?6.796 GAL -1.51 47L 87.39 HCA 139.04 SMA

LOP 106.60 VP 37.846 GAP -5.11 AIP 91,97 TAL 186.76 TAP

GP -38.79 ZAL 96.83 ZAP 50.52 ETS 37,1} ZAE 137.98 ETE

I78.17 ECC .10307 INC 2.6068 VI 20.440

325.80 RCA 104.66 APO 151,57 v2 35.238

304.05 7AC 63.38 ETC ?60.62 CLP -35.35

CL4 5.68 RAL ?33.95 RAC 6567.3 VEL 11.410 PTH 1.97 VHP 5.144 DPA -59.34 RAP 235.90 ECC 1.1446

INJ LONG INJ RT AF:W_ INJ AZI,4TH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

41.44 84.54 110.90 4 55 59 1613,9 -16.54 34.06

189.10 83.06 63.?6 18 57 7 3903.8 6.02 187.34

71.16 84.19 117.37 6 15 30 1347.8 -17.15 13.84

170.03 82.65 61.84 ?0 11 3? 3650.1 6.61 163.35

?.43 83.14 116.43 7 26 1 1110.0 -18.79 355.79

154.07 81.43 57.92 71 1O 23 3455.7 8.18 147.64

MIC-COL_SE EXECUTION ACCURACY CRGIT CETERMINATION ACCURACY

TC3 1.7824 BAU .3117 "%T I793.8 "%R 1556.8 S(,3 4?0.3 ST 330.7 SR 367.7 SS 868.3

RC3-Z.3?L:_ FAU .06677 RRT -.8764 RRF .9790 RTF -.8813 CRT -,7831 CRS -.9773 CST .6386

FC3-6.5781 8,%° 62?2 "%B L_14.3 RZ3 -.1481 R13 .9689 LSA 967.1 MSA ?50.9 SSA 15.4

BC3 2.65?5 FGP -1254 .5(,I 1963.0 S(,2 494.1 TH4 129.01 ELI 467.3 EL? 161.8 ALF 131.14

LA_H DATE AUG ?I 1970 FLIGHT TIME 120.DO ARRIVAL DATE CEC 19 1970

HELIOCENTRIC CONIC 01STANCE 3?3.470

RL 151.34 LAL -.00 LCL 3?7.53 VL 76.841 GAL -1.56 AlL 86,94 HCA 142.27 5MA 128.47 ECC .18050 INC 5.0598 Vl ?9.440

RP 107.53 LAP 1.87 LOP 109._5 VP 37.88_ GAP -4.55 AZP 92.4? TAL 187.13 TAP 379.41 RCA 105.24 APO 151.60 V? 35.?43
RC 64.375 GL 28.18 GP -42.66 7AL 97._ ZAP 55.15 ETS 35,36 7AE I30,33 ETE 799.81 74C 59.49 ETC ?60,08 CLP -39.00

PLANE TOCENTRIC CONIC

C3 9.197 VHL 3.033 OLA 9.62 RAL 2]4.39 RAC 6567.3 EL 11.477 PTH 1.98 VHP 5.103 CPA -67.81 RAP 737.77 ECC 1.1514

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A;_C INJ A_"MTH INJ TIME PO CST TIM INJ ? LAT INJ Z LONG

900.00 3 50 8 ?348.66 -22.58 50.16 86.56 107.56 4 29 16 1748.7 -19.97 42.46

90.00 18 14 19 4386.48 6.0? 181.41 84.02 62.28 19 27 35 3786.5 2.76 175.76

I[30.00 5 16 IZ 2071.05 -73.46 29.4? 86.75 109.08 5 50 43 1471.0 -20.64 71.76

1(30.00 19 31 6 4139.37 6.83 163.80 8_.58 60.83 L_ 40 5 3539.3 Z.89 157.23

II0.00 6 35 13 1873.81 -75.7H 9.66 85.Z6 113.77 7 5 36 I?73.8 -27.41 ?.13

110.00 _ ?8 35 }959.3Z 8.96 148.85 82.78 56.87 ?1 34 34 3359.3 4.54 142.55

DIFFERENTIAL CORRECTIONS MI0-COUR51E EXECUTION ACCURACY CRBIT 0ETERMINA TION ACCURACY

TOE -.O681 TRA -.5182 TC3 1.1093 BAU .3351 ,%T 12'D6.3 .S_ 1775.6 "%3 428.6 ST 325.1 SR 568.3 SS I000.I

ROE .7731 RRA .4067 RC3-?.48gO FAU .06616 RRT -.8665 RRF .9850 RTF -.8678 CRT -.7411 CRS -.9943 CST .6677

FOE 1.1374 FRA 1.2479 FC3-6.1279 BSP 6591 ,_ 2146.6 R_3 -.1255 RI3 .9774 LSA 1171 .4 MSA ?37.5 SSA 12.9

BOE .2815 BRA .6587 8C3 2.7250 F.T_° -1289 "11 _84.4 "%? 513.0 THA 172.71 ELI 623.8 EL? 198.8 ALF II 5.78

LAUN(H OAT? AUG ?| 1970 FLIGHT TIME 172.00 ARRIVAL DATE DEC 21 1970

HELIOCENTRIC CONIC

RL 151.34 L4L -.00

RP 107.51L4P ?.03

RC 66.441 GL 37.34

PLANE TOCENTRIC CONIC

C3 9.860 VHL 3.140

LNCH 4ZNTH LNCH TIME

90.00 3 18 14

90.00 18 51 48

I00.00 4 46 49

100.00 2'O 5 54

110.00 6 11 20

llO.OO _ 57 53

DISTANCE }30.0}0

LL"_. 3?7.53 VL ?6.879 G4L -1.61 A7L 86,4? HCA 145,51 S MA 128.67 ECC .17879 ZNC 3.5_42 VI 29.440

LOP 113.09 VP 37.913 GAP -4.00 ATP 91.96 TAL 187,45 TAP 332.95 RCA 105.73 APO 151.62 V2 35.247

GP -46.83 ZAL 97.34 7AP 59.9(] ETS 33.26 7AE 127.30 ETE 795.41 ZAC 55.30 ETC 759,34 CLP -42.H7

CLA 13.75 R4L ?35.07 RAC 6567.4 VEL 11.456 PTH 1.99 VMP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

7501.03 -75.33 60.47 89.52 103.I0 3 59 55

4261.41 2.0? 175.41 85.84 61.75 20 ? 50

?715.33 -26.32 39.18 89.74 104.71 5 23 45

4077.34 2.91 157.34 85.34 60.24 .21 17 56
1950.97 -18.91 18.2_ 88.36 109.09 6 43 51

3859.5? 5.?I 143.55 83.91 56,17 2? ? 13

ClFFERENTIAL CORRECTIONS

TOE -.0686 TRA -.4967 TC3

ROE .4169 RRA .4g08

FOE 1.3775 FR4 1.1951

BOE .4225 8RA .6983

LAUNCH 0ATE AUG ?1 1970

HELIOCENTRIC CONIC

RL 151.34 LAL -.00

RP 107.50 LAP 2.18

RE 68.539 GL 36.72
PLANE TOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY

.8891 BAU .36OO "%T 1094.6 _ 2014.6 SG3 426.3

RC3-2.58Z2 FAU .064Z7 RRT -.84}9 RRF .9897 RTF -.8428

FC3-5,6431 BSP 7024 "18 Z_92.8 I_} -.1003 R13 .9847

8C3 ?.7310 FSP -1291 "%1 _73().6 "%_ 530.4 THA 116.23

FLIGHT TIME 124.00

5,131 CPA -66.37 RAP 227.10 ECC 1.1623

P'O CST TIM INJ ? LAT INJ 2 LONG

1_1.0 -23.28 52.40

3661.4 -1.77 168.78

1615.3 -24.04 31.13

3477.3 -I.07 150.81

1350.9 -76.04 10.22

3?59.5 .73 137.33

CR6IT DETERMINATION ACCURACY

ST Y07.1 SR 810.9 SS 1122.4

CRT -.6964 CRS -.9983 CST .654_

LSA 1399.8 MSA 228.7 SSA 10.6

ELI 840.6 EL? 717.6 ALF I05._I

ARRIVAL DATE CEC 73 1970

01STANCE 336.565

LOL 3?7.53 VL 76.911 GAL -1.64 AZL 85,80 I'_ 148.73 5MA 128,89 ECC .1764! INC 4.?076 Vi 79.440

LOP 116.33 VP 37.940 GAP -3.48 _ZP 93.59 TAL 187.69 TAP 336.4? RCA 106.16 APO 151.63 v? 35.751

GP -51.25 ZAL 97.26 7AP 64.71 ETS ]0.74 ZAE 123.88 ETE 290.91 ZAC 50.84 ETC ?58.33 CLP -46.96

C3 10.873 VHL 3._97 OLA 18.05 RAL 756.01 R_O 6567.4 VEL 11._01PTH 2.00 VHP 5.742 CP4 -69.88 RAP 219.71 ECC 1.1789

LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AG"MTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

90.00 ? 41 _ ?677.85 -27.46 72.97 93,50 97.19 3 25 58 ?077,8 -26.18 64.53

90.00 19 36 12 4124.01 -Z.41 167.74 88.73 61.78 20 44 56 35?4.0 -6.17 161.07

I00.00 4 13 2? 2381.07 -?8.64 50.95 93.31 98.94 4 53 3 1781.1 -77.11 42.48

IO0.OO 20 46 52 3896.01 -1.37 150.40 88.15 60.14 ?I 51 48 3?96.0 -5.33 143.86

II0.00 5 44 59 2_194.43 -31.67 _8.48 _Y'_.6I 103.59 6 19 54 1494.4 -79.48 19.96

llO.OO 71 31 44 3755.4? I._5 138.10 86.51 55.84 ?Z 34 19 3155.4 -3.24 131.90

OIFFERENTI4L CCRRECTIONS MI0-COURSE EXECUTION ACCURACY CRSIT 0ETERMINATION ACCURACY

TOE -.0488 TRA -.4684 TC3 .6416 8AU .3865 "%T 958.6 "%R 2769.1 SG3 411.9 ST ?70.7 SR 1087.7 SS I723.9

ROE .5965 RRA .594? RC3-?.5801FAU .0605? RRT -.7987 RRF .9922 RTF -.7959 CRT -.5850 CRS -.9994 CST .558?

FCE 1.4971 FRA 1.3243 FC3-4.8189 BSP 7531 "18 2463.3 R'_3 -.0746 RI3 .9894 LSA 1644.6 MSA ??3.0 SSA 8.7

BOE .5985 BRA .7566 BC3 ?.658? FSP -I756 "11 240?.3 "%_ 544.8 THA 109.70 ELI I099.7 EL? 717.2 ALF 98.62

1147



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH CA TE AUG Zl 1970 FLIGHT TIN[ 126.{_'J ARRIVAL DATE DEC 25 1970

HELIOCENTRIC CONIC DISTANCE 343.074

RL 151 .34 LAL -.00 LCL 327.53 VL 26.938 GAL -1.66 AZL P5.03 KA 151.96 ,SMA 129.0P ECC .J7482 INC 4.9478 VI 29.440

RP 107.49 LAP 2.32 LOP J19.58 VP 37._N52 GAP -2.97 AZP 94.37 TAL 187.86 T4P 339.82 RCA 106.51 APO 15|.64 v2 35.254

RC 70.666 GL 4].27 GP -55.88 ZAL 96.95 ZAP 69.44 ETS 27.71 ZAE 120.O5 ET[ 186.33 ZA( 46.17 [TC 256.98 CLP -5|.24

PLAN_TOCENTRIC C_IC

C3 12.395 VHL 3.52] CLA 22.46 R4L 237.23 RAD 6567.5 VEL 11.§66 PTH 2.02 VHP 5.458 0P4 o73.11 RAP 209.02 ECC ].2040

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LA T INJ 2 LONG

90.00 1 54 43 2894.37 -28.31 88.72 98.48 89.36 Z 42 57 2294.4 -28.10 80.06

90.00 20 32 32 3962.15 -7.56 158,64 93.07 62.63 21 38 34 3362.1 -11.|7 151.82

100.00 3 32 30 2579.07 -29.85 65.52 98.46 91.38 4 15 29 1979.1 -29.35 56.75

100.00 21 37 26 3752.68 -6.20 142.50 92.33 60.70 22 39 59 3152.7 -10.06 155.84

110.00 5 14 37 2?59.60 -33.64 40.93 98.16 96.47 5 52 17 1659.6 -32.30 31.94

lJD.0O 22 ll 49 3644.91 -2.98 132.34 90.33 55.93 23 12 34 3044.9 -7.43 126.08

OIFFERIENTIAL CORRI[CTIONS NI0-COURSIE EXECUTION ACCURACY CR6IT DETERMINATION ACCURACY

TeE .0015 TRA -.4291 TC3 .3865 8AU .4128 56T 803.1 SGR 2fi28.6 SG3 384.5 5T 226.8 SR 1387.9 SS 1294._
ROE .8195 RRA .7212 RC3-2.4209 FAU .05485 RRT o,7032 _ .994_ RTF -.6990 CRT -.2656 CRS -.9998 CST .2468

FOE 1 .6299 FRA 1.3303 FC3-3.8311 B._° 8110 _ 2653.1 _3 °°0502 R13 .9930 LSA 1H98.7 MSA 219.9 584 7.0

BCE .8195 8RA .8392 8C3 2.4910 FSP °1184 ,_1 2594.1 _2 556.6 THA 103.21 ELI 1389.3 EL2 218.5 ALF 92.55

LAUNCH DATE AUG 21 1970 FLIG44T TINE 128.00 ARRIVAL DATE DEC 27 1970

HELI(X_ENTRIC CONIC DISTANCE 349.555

RL 151 .34 LAL -.DO LOt. 327.53 VL 26.9_0 GAL ol.66 ATL 84.13 NCA 155.18 SMA 129.22 ECC .17351 INC 5.8694 Vl 29.440

RP 107.48 LAP 2.46 LOP 122.83 VP 37.980 GAP oZ.47 AZP 95.33 7AL 187.96 TAP 343.14 RCA 106.80 APO 15|.64 V2 35.256

RC 72.818 GL 45.96 GP -60.69 ZAL 96.42 ZAP 7].97 ET$ 24.06 ZAE I15.86 ETE 281.57 ZAC 41.33 ETC 255.14 CLP -55.67

PLAN[TC_ENTRIC CONIC

C3 14.699 VHL 3.834 0LA 26.94 RAL 238.73 RA0 6567.5 VEL 11.665 PTH 2.05 VHP 5.808 OP4 -75.71 RAP 193.72 ECC 1.2419
LNCH AZMTH LNCH TIN[ L-I TIN[ INJ I.AT INJ LGNG INJ RT ASC |NJ AZNTH INJ TIN[ PO EST TIM INJ 2 LAT INJ 2 LONG

90.00 0 39 3 3212.18 -25.9"_ 111.50 103.71 78.19 I 32 35 2612.2 -27.29 103.20

90:_0 22 0 14 3718.35 -14.85 144.45 99.85 65.61 23 2 12 3118.6 -18.02 137.21

lOO.O0 2 34 6 2841.26 -28.71 84.87 104.27 81,30 3 21 27 2241.3 -29.62 76.18

100.00 22 47 51 3554.7! -12.30 131.88 98.58 62.54 23 47 16 2964.7 -15.88 124.92

ll0.00 4 36 59 2456.77 -34.10 56.30 I04.90 87.42 5 17 55 1856.8 -34.08 47.05

110.00 13 I 28 3521.96 -7.63 125.86 9_.79 56.58 24 0 10 2922.0 -11.98 119.46

DIFFERENTIAL CORRIECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .0982 TR4 -.3733 TC3 .1478 BAU .4363 5_T 652.7 S_ 2779.7 SG3 345.1 ST 238.3 5R 1693.9 SS 1325.7

ROE 1.0937 RRA .8789 RC3-2.2151 FAU .04742 RRT -.482I RRF .9956 RTF -.4767 CRT .3881 CRS -.9999 CST -.3991

FOE 1.7111 FR4 1.3111 FC3-2.7928 B,_ 8725 568 2855.3 R£3 -.0276 RI3 .9953 LSA 2153.0 MSA 219.3 SSA 5.7

BOE 1.0981 8RA .9549 8C3 2.2200 FGP -1072 561 2798.3 ._2 56_I.0 THA 96.74 ELI 1696.5 EL2 219.3 ALF 86.82

LAUNCH CATE AUG 21 1970 FLIGHT TINE 130.00 ARRIVAL CA TE CEC 29 1970

HELIOCENTRIC CONIC DISTANCE 356.005

RL 151.}4 LAL °._0 LOL 327.5} VL 26.977 GAL -1.65 AZL 82.95 MC4 158.40 ._WA I29.34 ECC .17245 INC 7.046! V| 29.440

RP 107.48 LAP Z.59 LL"_° 126.08 VP 37.993 GAP -1.99 AZP 96.56 TAL 187.98 TAP 346.37 RCA 107.04 APO 151.64 VZ 35._58

RE 74.992 GL 50.68 CP -65.64 ZAL 95.71 ZAP 78.17 ETS 19.70 ZAE 111.31ETE 276.86 ZAC 36.35 ETC 252.6| CLP -60.19

PLANE TOCENTRIC CONIC

C] 18.283 VHL 4,276 OLA 31.40 RAL 240.54 R4D 6567,7 VEL 11.818 PTH 2.09 VHP 6.343 DPA -77.17 RAP 173.26 ECC 1.3009

LIN_J4 ATNTH LNCH TIN[ L-I TIME INJ" LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

75.84 Zl 33 IZ 3873.69 -22.22 159.26 108.53 67.23 22 37 46 3273.7 -25.|1 151.53

104.16 I 20 27 3156.74 -22.21 106.27 I08.52 67.22 2 13 4 2556.7 -25.10 98.54

75.84 21 33 12 3873.69 -22.22 159.26 I08.53 67.23 22 37 46 3273.7 -25.11 151.53

104.16 I 20 27 3156.74 -22.21 105.27 108.52 67.22 2 13 4 2556.7 -25.10 98.54

110.00 3 42 11 2716.16 -31.52 76.04 III.99 76.04 4 27 27 2116.2 -33.12 67.18

110.00 0 14 35 3362.26 -13.50 I17.21 103.82 58.29 I 10 37 2762.3 -17.59 110.50

OIFFERENTI4L CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .2678 TRA -.2895 TC3 -.0431 BAU .4548 S6T 5[]0.3 _ 3008.I 563 296.9 ST _83.9 SR 1981.0 85 1313.6

ROE 1.4Z88 RRA 1.0759 RC3-1.8601 FAU .03883 RRT -.01_6 RRIr .9966 RTF -.0058 CRT .8127 CRS-I.0000 CST -.8171

FOE 1.7324 FRA 1.E650 rC3-1.8388 8S,° 9379 S_ _O63.5 R23 -.0072 R13 .9966 LSA 2397.6 MSA 221.2 8SA 4.6

8OE 1.4537 BR4 1.1142 BC3 1.8606 FGP -933 ,561 _(_$.1 _2 5_0.2 THA 90.14 ELI 2005.8 ELI 221.0 ALF 80.94

LAUNCH DATE 4UG 21 1970 FLI_T TIN[ 132.00 ARRIVAL DATE 0EC 3l 1970

HELICX:ENTRIC CONIC

RL 151.34 L4L -.00

RP 107.48 LAP Z.TI

RE 77.186 GL 55.33

PLANE TC_ENTRZC CONIC

C3 24.126 VHL 4.912

LN_J-I AZMTH LNCH TIN[

67.27 20 47 55

112.73 2 22 27

67.27 20 47 55

11_.73 2 22 27

67.27 20 47 55

112.73 2 22 27

DIFFERENTIAL CORRECTIONS

TOE .5572 TRA -.1578 TC3 °.I69_ 8AU .46|8

ROE 1.8354 RRA 1.3_89 RC3-1.4216 FAU .02955

FOE 1.6951 FRA 1.19_0 FC3-I.0609 8SP I0015

80E 1.918! BRA 1.3_2 BC3 1.4316 FSP -774

DISTANCE _62.421

LOt. 327.53 VL 26._J0 GAL -1.63 A2'L 81.39 PICA 161.60 S_4A 129.43 ECC .17161 INC 8.6111 Vl 29.440

LOP 129.33 VP 2k_.003 G_P -1.53 A2'P 9_.18 TAL 187.91 TAP 349.51 RCA 107.21 APO 151.64 V2 35.259

GP °70.75 ?AL _4.85 ?AP 8J.8_ ETS 14,43 _AIE |0_,42 [TE 271.72 _AC 31._3 ETC 248.96 CLP -64.65

OLA 35.71 RAL 242.63 RAO 6568.0 VEL I2.06_ PTH _5 VHP 7.142 0PA -77.01 RAP 150.14 ECC 1.3970

L-I TIN[ INJ LAT INJ LONG INJ RT A_( INJ 4214TH INJ TINE PO C$T TIM INJ 2 LAT INJ 2 LONG

4105.18 -23.00 177.57 116.46 61.89 21 56 _ 3505.2 -26.57 170.10

3058.30 -LPZ.99 99.06 116.45 61.88 3 13 25 2458.3 -26.56 91.59

4105.18 -23.00 I77.57 116.46 61.89 ZI 56 EO 3505._ -26.57 170.10

3058.30 -LP_.99 99.06 116.4§ 61.88 3 13 25 2458.3 -26.56 91.59

4105.18 -23.00 |77.57 1|6.46 61.89 _I 56 L_0 3505.2 -26.57 170.10

_058.30 -LP'Z.99 99.06 |16.45 61.88 3 13 25 2458.3 -26.56 91.59

NID-C_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 708.2 ,_ 31gO.5 SG3 243.7 ST 653.5 SR 2216.7 S8 1261.2

RRT ._7| _ .997_ RTF .5347 CRT .9338 CR5-1.0000 CST -.9360
568 3_68.1 1_3 .0II8 RJ3 .9971 LSA 2623.0 MSA 226.5 884 3.8

561 32J3.0 .%E 597.6 THA 83.09 ELl 2_00.0 EL2 225.3 ALF 74.45

1148



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH OATE AUG ZI 1970 FLIGHT TIME 134.00 ARRIVAL GATE JAN 2 1971

HELIOCENTRIC CONIC

RL 151.34 LAL -.00 LCL 3_7,53 VL

RP 107.48 LAP Z.SZ LOP 132.58 VP

RC 79.396 GL 59.71 GP -76.13 7AL

PLANE TOCENTRIC CONIC

C3 34.343 VHL 5. BE',0

LNCH AZMTH LNCH TIME

60.90 70 24 55

119.10 3 4 6

60.90 L:_ 74 55

119.10 3 4 6

60._3_m) _ Z4 55

119.10 3 4 6

OlFFERENTIAL CORRECTIONS

TDE 1.O719 TRA .0730 TC3 -._2_3 6AU .4465

ROE Z.3126 RRA 1.6634 RC3 -.9472 FAU .0';Z025

FOE 1.6121 FRA 1.1204 FC3 -.5105 BSP 10601

802 2.5489 8RA 1.6650 BC3 .9725 rsP -611

CISTANCE 368.794

26.999 GAL -1.59 AZL 79.19 HCA

38.009 GAP -1.09 47P 100.44 TAL

93.89 ZAP 85.0! ETS 7.78 ZAE

164.79 5NA IZ9.48 ECC .17098 INC10.8070 Vl 29.440

187.76 TAP 352.54 REA 107.35 APO 151.62 V2 35.259

101.11ETE 265.68 ZAC 25.94 ETC 243.17 CLP -68.73

CLA 39.72 RAL 244.97 R4O 6568.4 VEL 12.479 PTH 2.26 VHP 8.357 CPA -75.15 RAP 129,01ECC 1.5652

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATI,4TH INJ TIME PO CST TIM INJ 2 LAT INJAZ LONG

4287.58 -22.07 191.88 125.77 56.11 21 36 _3 3687.6 -26.36 184,89

3052.14 -22.06 97.95 125.75 56.10 3 54 58 2452.1 -26.35 90.96

4287.58 -22.07 191.88 125.77 56.11 21 36 23 3687.6 -26.36 184.89

_(']52.14 -22.06 97.95 I25.75 56.10 3 54 58 2452.1 -26.35 ':90.96

4287.58 -22.07 191.88 125.77 56,11 21 36 23 3687.6 -26.36 184.89

5052.14 -22.06 97.95 125.75 55.10 3 54 58 2452.1 -Z6.35 90.96

MIC-COUR.SE EXECUTION ACCURACY CRGIT 0ETERMINATION ACCURACY

S6T 1083.4 S_ 321_.6 SG3 190.7 ST 1048.4 SR 2348.5 SS 1179.2
RRT .EIO07 RRf .9974 RTF .8108 CRT .9696 CRS-I.O000 CST -.9718

SGB 3462.4 _) ,0298 R13 .9972 LSA 2819.4 MSA 237.4 SSA 3.2

$61 3405,2 _2 626.8 THA 74.69 ELI 2561.1 EL2 235.1 ALF 66.38

LAUNCH DATE AUG 21 1970 FLIGHT TIME 136.00 ARRIVAL GATE JAN 4 1971

HELIOCENTRIC CONIC OISTANCE 375.111

RL 151.34 LAL -.(30 L(3.. 327,53 VL 27.004 GAL -1.54 AZL 75,87 HC4 167.94 SMA 129.52 ECC .17054 1NC14.1255 Vl 29.440

RP 107.48 LAP 2.92 LOP 135.H3 VP _q.012 GAP -.66 AZP 103.83 TAL I_7,50 TAP 355.44 RCA I07.43 APO 151.61 V2 35.258

RC 81.621 GL 63.52 GP -81.9_ /AL 92.89 7AP 87.44 ET5 357,55 ZAE 95.21ETE 256.48 ZAC 20.33 ETC 231.81 CLP -71.32

PLANETOCENTRIC CONIC

C3 54.168 VHL 7.360 OLA 43.10 RAL 247.43 RAO 6569.0 VEL 13.249 PTM 2.42 VHP 10.292 CPA -7! .80 RAP III .97 ECC I .8915
LNCH A2'NTH LN(M TIME L-J TINE INJ LAT JNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

56.04 20 13 39 4460.32 -16._6 Z04.26 136.04 50.50 Zl 27 59 3860.3 -23.82 197.94

123.96 3 34 59 3108.33 -18.84 100.24 136.02 50.49 4 26 47 2508.3 -23.80 93.92

56.04 _ 13 39 4460.32 -18.86 _4,26 136.04 30.50 21 27 59 3860.3 -23.82 197.94

123.96 3 34 59 3108.33 -18.$4 100.24 136.02 50.49 4 26 47 2508.3 -23.80 93.92

56.04 L:_ 13 39 4460.32 -18.86 204.26 136.04 50.50 21 27 59 3860.3 -23.82 197.94

123.96 3 34 59 3108.33 -18,84 100.24 136.02 50.49 4 26 47 2508.3 -23.80 93.92

0IFFERENTIAL CORRECTIONS MIO-COURS_. EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE 2.1418 TRA .5886 TO3 -._026 BAU .32103 SGT |B06.} SGR 3166.7 SG3 142.7 ST 1678.0 SR 2227.5 58 1092.0

ROE 2.7282 RRA 2.0991 RC3 -.4845 FAU .01|14 RRT .90|8 RRF .9965 RTF .9228 CRT .9813 CRS -.9996 CST -.9863

FOE 1.5169 FRA 1.0542 FC3 -,1781 6SP 10907 _ 3645.6 R23 .0475 R13 .9969 LSA 2983.5 MSA 262.7 SSA 2.6

BOE 3.4684 6RA 2.12101 6C3 .52§1FSP -449 _l 3579.6 ,_2 690.6 THA 61.63 ELI 2776.7 EL2 259.2 ALF 53.15

LAUNCH GATE AUG 21 1970 FLIGHT TIME 138.00 ARRIVAL GATE J4N 6 1971

HELIOCENTRIC CONIC

RL 151.34 LAL -.O0

RP 107.48 LAP 3.07

RC 83.861GL 66.09
PLAMETOCENTRIC CONIC

C3 99.235 VHL 9.962

LNCH AIMTM LNCH TIME

53.10 20 10 58

126.90 3 55 16

53.10 _ 10 58

126.90 3 55 16

53.10 20 lO 58

126.90 3 55 16

LOL 327.53 VL 27.005 GAL

LC_° 139.08 VP 38.011 GAP

GP -88.72 7AL 91.91 ZAP

CISTANCE 381.331

-1.45 A7L 70.29 HCA 171.03 SMA 129,53 ECC .17024 INC19.7139 Vl 29.440

-.27 ATP 109,49 TAL 187.11 TAP 358.14 RCA 107.4H APO 151.58 V2 35.256

89.11EfS 319.29 ZAE 88.20 ETE 219.51 7AC 14.16 ETC I86.26 CLP -45.76

CLA 45.25 RAL 249.63 RAG 6569.9 VEL 14.852 PTH 2.68 VHP 13.656 CPA -66.82 RAP 98.72 ECC 2.6332

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4631.63 -13.rI 214.47 146.30 46.29 21 28 I0 4031.6 -18.56 _08.80

3218.97 -13.10 104.95 146.28 46.29 4 48 55 2619.0 -18.55 99.28

4631.63 -13.1! 214.47 146.30 46.29 _I _8 I0 4031.6 -(8.56 208.80

3218.97 -13.10 104.95 146.28 46.29 4 48 55 2619.0 -18.55 99.Z8
4631.63 -13.11 214.47 146.30 46.29 21 28 10 4031.6 -(8.56 208.80

3218.97 -13.10 104.95 146.28 46.29 4 48 55 2619.0 -18.55 99.28

OIFFERENTIAL CORRECTIONS

TOE 4.9097 TRA 2.6342 TC3 -.1317 B4U .20_0

RCE .2966 _A 1.5_05 Re3 -.0809 rAu .00257

FOE 1.4577 FRA 1.0274 FC3 -.0224 BSP 11450

80E 4.9186 8RA 3.0465 BC3 .1545 FSP -32_

MI0-CCURS,_ EXECUTION ACCURACY CRGIT OETERMINATION ACCURACY

S_T 35_.2 SGR 1272.3 S_3 102.6 ST 2F96.7 SR 412.1 ss 1032.9

RRT .70_ RRF ,7944 RTF .9903 CRT .6065 ORS -.6583 CST -.997H

SC,B 3780.7 R'23 .0667 RI3 .996§ LSA 3085.2 MSA 331 ._ SSA 2.0

5(,1 3679.9 $52 867.0 THA 15.09 ELI 2907.6 EL2 326.5 ALF 4.99

LAUNCH OATE AUG 21 1970 FLIGHT TIME 140.00

H_LIOCENTRIC CONIC

RL 151.34 LAL -.DO

RP 107.49 LAP 3.10

RE 86.111GL 65.64

PLANETOCENTRIC CONIC

C3 230.7OL VHL 15.1B9

LNO4 AZMTH LNCH TIME

54.07 _uu 18 42

125.93 3 55 36

54.07 20 18 42

125.93 3 55 36

54.07 _ 18 42
125.93 3 55 36

OIFFERENTIAL CORRECTIONS

TOE .4028 TRA 1.52L_

ROE-7.567! RRA-4.5607

FOE 1.5832 FRA 1.1574

8OE 7.5779 BRA 4._98

01STANCE 387.343

LOt. 327.53 VL 27.DO3 GAL -1.32 AZL 59.17 HCA

LOP 142.33 VP 38.008 GAP .06 AZP 120.69 TAL
GP -81.41 ZAL 91.02 ZAP 89.99 ET$ 203.27 ZAE

ARRIVAL GATE JAN 8 1971

173.94 SHA 129.51 ECC .17005 INC30.8343 Vl 29.440

186.49 TAP ,43 RCA J07.49 APO 151.54 V2 35.254

78,55 ETE 104.81 7AC 8.31ETC 32.86 CLP 89.92

OLA 44.53 RAL 250.64 RAO 6571.3 VEL 18.762 PTH 3.06 VHP 20.415 CPA -58.92 RAP 86.18 ECC 4.7968

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A_4TH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

4773.06 -5.84 220.34 154.69 45.77 2! 38 !6 4173._ -II.38 214.92

3379.75 -5.82 112.59 |54.67 45.77 4 51 55 2779.7 -11.37 107.17

4773.06 -5.84 2_0.34 154.69 45.77 21 38 16 4173.1 -11.38 214.92

3379.75 -5.82 112.59 154.67 45.77 4 51 55 2779.7 -(1.37 107.17

4773.06 -5.84 L:_"_0.34 |54.69 45.77 21 38 16 4173.1 -11.38 214.92

3379.75 -5.82 112.59 154.67 43.77 4 51 55 2779.7 -11.37 107.17

MIO-COUR._E E_CUTION ACCURACY ORBIT CETERMINATION ACCURACY

TO3 -,0045 BAU .3584 $GT 827.8 SC,R 3754.6 .54;3 74.4 ST 286.2 SR 2944.9 SS 1102.1

RC3 -.1161 FAU-.O0908 RRT -.7705 RRF -.9951 RTF .8244 CRT -.7229 ORS .9987 CST -.7565

FC3 .0341 BSP 11704 .5_B 3_43.7 R"Z3 -.0673 R13 -.9969 LS4 3150.9 M$A 207.8 5SA 1.7

BC3 .1162 FSP -240 S(,1 3808.8 St.,Z 517.1THA 99.77 ELI 2952.2 EL2 197.3 ALF 94.04
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 1970)

LAUNCH GATE AUG ZI 1970

HELIL-_CENTRIC CCk_I(

RL 151.]4 LAL -.00

RP 107.50 LAP ].IT

RE 88.372 GL 56.36

PLANE TOCENTRIC CONIC

C3 762.764 VHL 27.618

LNCH AZMTH LNCH TIME

67.84 21 13 }6

I12.16 Z 41 44

67.84 ZI I) 36

112.16 Z 41 44

67.P4 21 13 36

IIZ.16 Z 41 44

FLIGHT TIME 142.00 ARRIVAL GATE JAN I0 1971

CISTANCE 392.687

LOL 327.53 VL 26.998 GAL -I.06 AZL 31.59 HCA 176.27 SMA 129.48 ECC .16980 INC58.4099 Vl 29.440

L,--_ 145.58 VP 38.002 GAP .21 AlP 148.36 TAL 185.ZI TAP 1.48 RCA 107.50 APO 151.47 V2 35.751

GP -63,97 IAL 90.31 lAP 90.13 ETS 187.80 IAE 61.II ETE 90.00 ZAC 17.26 ETC 303.83 CLP 90.30

CLA 35.38 RAL 248.27 RAO 6572.8 VEL 29.733 PTH 3.45 VHP 36.463 CPA -42.98 RAP 74.62 ECC13.5532

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4704.86 -.32 ZI0.0| 157.84 54.62 22 32 1 4104.9 -4.94 203.89

3677.14 -.30 133.02 157.83 54.62 ) 43 2 3077.1 -4.92 126.90

4704.86 -.32 210.01 157.84 54.62 22 32 1 4104.9 -4.94 203.89

3677.14 -.30 133.02 )57.83 54.62 3 43 2 3077.1 -4.92 126.90

4704.86 -.32 210.01 157.84 54.62 22 32 I 4104.9 -4.94 203.89

3677.14 -.30 133.O2 157.83 54.62 3 43 2 3077.1 -4.92 126.90

CIFFERIZNTIAL CORRECTIONS

TDE-3.7329 TRA .I255 TO3 -.0683 BAU 2.5070

RC-11.5772 RRA-8.7628 Re3 -.2362 FAU-,04231

FOE 2.1682 FRA 1.8060 FC3 .0480 BSP 10755

BOEIZ.1641 8RA 8.7637 BC3 .2A58 FSP -187

LAUNCH 0ATE AL_ 21 1970

HELIOCENTRIC CONIC

RL 151 .34 LAL -.00 LOL 327.53 VL 26.991 GAL
RP 107.51 LAP 3.24 LOP 148.83 VP 37.993 GAP

RC 90.641 GL -52.21GP 59.62 ?AL 90.90 ZAP

PLANETOCENTRIC CONIC

MIO-COL_SIE EXECUTION 4CCUR4CY ORBIT CETERMINATION ACCURACY

_T 861.9 SfvR 3527.4 SG3 60.l ST 774.6 SR 2493.5 SS 1482.3

RRT .7501RRF -.9989 RTF -.7233 CRT .9599 CRS .9997 CST .9524

_631.1 _3 -.0686 R13 -.9974 LSA 2994.6 MSA 217.5 SSA 1.5

SGI 3587.6 5(,2 5EO.4 THA 79.35 ELI 2602.7 EL2 207.9 ALF 73.29

FLIGHT TIME144.00 ARRIVAL GATE JAN 1Z 1971

01STANCE 403.359

-1.80 _ 158.18 M_C4 183.49 SMA 1_9.43 ECC .17210 INC68.1801 Vl 29.440

1.79 AlP 21.86 TAL 188.73 TAP 12.22 RCA 107.15 APO 151.70 V2 35.247

91.57 ETS 183.64 ZAE 62.78 ETE 279.02 ZAC 138.02 ETC 285.93 CLP 93.11

C31OO4.269 VeIL 31 .690 OLA -C_.02 R4L 203._ RAO 657sJ.0 MEL 33.549 PTH 3.50 VHP 40.556 0PA 72.95 RAP 11.61 ECC17.5277

LNCH AIMTH L_H TIME L-X TIME INJ LAT INJ _ INJ RT 4_w_ INJ A_i_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

25.16 3 51 59 2431.24 -.40 76.90 114.11 /58.02 4 32 30 1831.2 7.01 74.31

154.84 14 9 53 690.95 -.39 289.29 114.13 158.02 14 21 24 '-_"}.9 7.02 286.70

25,16 3 51 59 2431.24 -.40 76.90 114.11 158.02 A 32 30 1831.2 7.01 74.31

154.84 14 9 53 690.95 -.39 289.29 114.13 158.02 14 21 24 90.9 7.02 286.70

25.16 3 51 59 2431.24 -.40 76.90 114.11 158.02 4 32 30 1831.2 7.01 74.31

154.84 14 9 53 690.95 -.39 289.29 114.13 158.02 14 21 24 90.9 7.02 286.70

DIFFERENTIAL CORRECTIONS NI0-COURSIE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE 6.5144 TR4 1.5251 TO3 -.1160 BAU 3.5288 SGT 1571.B SGR 3217.9 $63 61.5 ST 1198.6 SR 2828.0 SS 2226.1

RO-15.6273 _A -.7683 Re3 .2358 F4U-.05671 RRT -.9293 f_ .9995 RTF -.9295 CRT -.9893 CRS-I.O000 CST .9896

FOE-3.5105 FR4 -.1811 FC3 .0489 8SP 10984 _ 3581,3 R23 -.0671 R13 .9972 LSA 3789.8 MSA 164.9 SSA 2,3

80E16.9308 BRA I .7077 8C3 .2628 FSP -193 SGI 3542.2 S_2 527.4 THA II 5.01 ELI 3067.3 EL2 160.9 ALF IIZ._2

LAUNCH GATE AUG 21 1970 FLIGHT TIME 146.00 ARRIVAL 0ATE JAN 14 1971

HELIOCENTRIC CONIC CISTANCE 408.444

RL 151 .34 LAL -,00 LOL 327.53 VL 26.980 GAL -1.47 AZL I25.93 HCA 185.61 SMA 129,36 ECC .171 79 INC35.9346 VI 29.440

RP 107.53 LAP 3.29 LOP 152.08 vP 37.981 GAP 1.86 AZP 54.20 TAL 187.14 TAP 12,75 RCA 107.14 APO 151.58 V2 35.243

RE 92.917 GL -64.33 GP 78.85 7AL 91.11 ZAP 92.97 £YS 181.90 7AE 82.28 ETE 275.71 7AC 156.16 ETC 295.03 CLP 105.52

PLANETO(ENTRIC CONIC

C3 308,417 VML 17.562 CLA -75.47 RAL 172.40 RAG 6571 .8 VEL _0.730 PTH 3.18 VHP 22.173 DPA 75.58 RAP 293.16 ECC 6.0758
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LL_NC

16.56 I 28 0 2361.O3 5.58 BO.II 80.94 165.40 2 7 21 1761.0 13.32 78.46

163.44 12 22 4 5866.97 5.59 261.52 80.96 165.40 13 59 51 5267.0 13.33 259.87

16.56 1 28 0 2361.O3 5.58 80.11 80.94 165.40 2 7 21 1761.0 13.32 78,46

163.44 12 22 4 5866.97 5.59 261.52 B0.96 165.40 13 59 51 5267.0 13133 259.87

16.56 1 28 0 2361.O3 5.58 _0.11 80.94 165.40 2 7 21 1761.0 13.32 78.46

163.44 12 22 4 5866.97 5.59 261.52 80.96 165.40 13 59 51 5267.0 13.33 259.87

CIFFERENTIAL CORRECTIONS NIO-COURSI_ £XECUT|ON ACCURACY ORBIT CETERMINATION ACCURACY
TOE 2.6172 TRA 1.0581 TC3 -.0697 BAU .7789 SGT 1637.6 ,S_ 3777.9 SG3, 77.5 ST 948.4 SR 2855.1 SS 1324.2

ROE-B.440B RR4-1.9318 RC3 .1756 FAU-.OIlS| RRT -._30 f_ ._93 RTF -.9576 CRT -,9833 CRS-J.O000 CST .9815

FOE-2.04B7 FRA -.4516 re3 .0332 8SP 12828 _ 4117.6 R_3 -.0594 RI3 .9976 LSA 3282.8 MSA 167.5 SSA 1.7

BDE 8.8372 BRA 2.2026 Be3 .1889 FSP -246 $61 4097.4 _2 40_.8 THA 112.90 ELI 3004.0 EL2 164.2 ALF 108.14

LAUNCH 0ATE AUG 21 1970 FLIGHT TIN[: 148.00 ARRIVAL GATE JAN 16 1971

HELIOCENTRIC CONIC

RL 151.34 L4L -.(30

RP 107.54 LAP 3.33

RC 95.197 GL -66.29

PLAN[TCX_ENTRIC CONIC

C3 134.793 VML 11.610

LNCH A2"MTH LNCH TINE
16.OO 0 55 55

164.OO 11 52 16
16.00 O 53 55

164.OO 11 52 16

16.00 0 55 55

164.00 11 52 16

OIST_l¢[ 414.315

LOL 327.53 VL 26.968 64L -1.29 AZL 113.22 _ 188.47 SMA 129.27 ECC .17211 INC23.2208 Vl 29.440

LOP 15_.33 VP 37.9f_ 6AP 2.14 AZP 67.01 TAL 186.22 TAP 14.70 RCA 107.02 APO 151.52 V2 35.238

GP 84.73 ZAL 91.25 ZAP 93.24 ETS 1L=_.69 _AE 92.44 ETE 215.80 7AC 163.65 ETC 254.75 CLP 173.77

OLA -75.96 RAL 164.64 RAO 65?0.4 V_L 16.004 PTH 2.82 VHP 14.483 0PA 68.43 RAP 266.66 ECC 3.2183

L-I TINE INJ LAT INJ LONG INJ RT AS(: INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

EE3fl.3(_ 13.96 78.81 71.07 165.52 1 33 I0 1635.3 21.70 77.08

5739.19 13.97 239,66 71.09 165.52 13 27 55 5139.2 21.70 257.93

2235.30 13.96 78.81 71.07 165.52 I 33 10 1635.3 21.70 77.08

5739.19 13.97 259.66 71.09 165.52 13 27 55 5139.2 21.70 257.93

2235.30 13.96 78.81 71.07 165.52 l 33 10 1635,3 21.70 77.08

5739.19 13.97 259.66 71.09 /65.52 13 27 55 5139.2 21.70 257.93
MI0-COI_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

_GT 213_.3 SGR 3729.3 _3 107.1 ST 1286.7 SR 2466..8 SS 1072.6

RRT .9961 RRF .99_0 RTF .9902 CRT .9978 CRS -.9995 CST -.9953

SC_ 4299.3 R_3 .0668 R13 .9968 LSA 2980.6 MSA 88.0 SSA 1.7

$61 4296.2 S62 163.3 THA 60.21 EL1 2781 .2 EL2 75.6 ALF 62.48

0IFFERENTIAL CORRECTIONS

TOE-2.3690 TR4 -.BB08 TO3 -.0125 BAU .0356

ROE-4.6701 RRA-I.4415 RC3 -.0153 FAU .00428

F02-1.6411 FRA -.4602 FC3 -.0275 8_P 13482

BOE 5.2366 BR4 1.6893 BC3 .0198 FSP -343
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG Z| I970 FLIG+IT TIRE |50.00 ARRIVAL DATE JAN I8 1971

HELIOCENTRIC CONIC 0ISTANCE 420.385

RL 191.34 LAL °.00 L(_ 327.53 VL 26.953 GAL -|.13 AZL 107.05 PiCA |9|.54 SNA 129.18 ECC .]7269 INCl?.0492 VI 29.440

RP 107.56 LaP 3.36 L(_P |58.58 VP 37.952 GAP 2.4# AZP 73.28 TAL |85.4§ TAP 16.99 RCA 106.87 APO I5|.48 V2 35.232

RC 97.451 GL -65.03 GP 79.71 2'AL 91.19 ZAP g6.16 ETS 39.37 ZAE 99.29 ETE 132.36 ZAC 165.63 ETC 196.43 CLP-I_2.69

PLANE TOCENTR|C CONZC

C3 75.962 VHL 8.716 DLA -75.65 RAL 169.66 RAD 6569.9 _[L |4.047 PTH 2.56 VHP 10.790 OPA 62.2! RAP 255.74 ECC 2.2501

LNCJ4 A2_4TH LNCH TIME L-I TINE IN| L-aT |NJ _ IN| RT ASC ZNJ 4214T_4 |NJ TIME PO CST TIM IN| 2 LAT IN| 2 LONG
16.35 J 16 M 1112.97 2|.94 76.79 73.73 I64.50 I 51 51 1513.0 29.63 74.76

I63.65 IZ 11 3_ 5618.17 21.94 257.99 73.75 164.50 13 45 10 5018.2 29.63 255.96

16.35 I 16 38 Z11_.91 21,94 76,79 73.73 J64.50 I 51 51 ISJ3.0 29.63 74.?(_

163.65 12 1! 31 3818.17 Zl.94 Zf17.98 75.75 _64.flO 13 45 10 5018.2 29.63 255.96

16,3S 1 16 3e 2112.97 21.94 76.79 73.73 164.50 I 51 51 1513,0 29.63 74.76

163.65 lZ J| 32 3818.|7 21._i 257.g9 _JoTS |M.SO 13 45 |0 5018.2 29.63 255.96

DIFFERENTIAL COI_CTJ()IS NJD-(.OUi_ E_CUT|Oi ACCURACY O_BIT OETERNINATION ACCURACY

TOE-2,6834 TRA-l,O700 T¢3 -,E769 _ ,3187 5GT 337_o6 _ ZIO6°3 $63 ].48,0 ST 1964,7 SR 2303,0 SS 1186.0

ROE 3.42J0 RRA .6131 _ .1688 FAU .0lSlO RRT -._3 _ -.gege RTF .9681 CRT -.9734 CRS .9982 CST -.9B54

FDE-I .S612 FRA -.4374 FC3 -.11_4 8SP 15774 SGB 4391.8 R25 .0939 R13 -.9940 LSA 3232.6 NSA 347.2 SS_ 2.6

4.3541 DRA 1.1381 8C3 .3237 FSP -475 SGI 43|7.Z SGZ 811.Z IHA 140.69 ELI 3007.5 EI_ 344.8 ALF 130.35

LAUNCH DATE AUG 21 19"/'0 IrL|GHT T|N[ |52._ ARR|VAL DATE JAN 20 1971

HELI(X:ENTRIC CCNIC

RL 151.34 LAL -.00

RP 107.58 LAP 3,_kS

RC 99.767 GL -61.62
PLAMETOCIrNTRI C CCNIC

C3 49.B87 V_. 7,063

LNC_ AT_TM LJ_J4 TIME

17.17 I 55 1

162.83 12 46 38

17,17 I S5 1

162.83 lZ 46 38
17.17 I 59 1

162.83 12 46 36

DIIrFERI[NT;AL CCRR[(: TZ(]q8
T01[-2.6378 TRA - , 7800

ROE 3.0938 RRA .4556
FOE-2.Z6Ie FRA -.3876

BOE 4.0670 BRA .9085

01 $TM_I[ 4_,517

LOL 527.55 VL 16.937 6AL -,68 AZI. 105.47 PICA 194.68 _IA 1_9.06 [CO .17343 INC13.4663 VI 29.440

L(_ 161,85 VP 37,9_4 GAP 2.85 AZP 76.98 TAt. 184.68 TAP 19.38 RCA 106.68 APO 151.45 v2 35.226

6P 73._4 ZAL 90.89 2AP IOJ.M rTS 3S,|T 241[ 104.66 [11[ 1_.64 ZAC 164,00 ETC 21_.46 CLP-135.44

TC3-,5781 8AU .4_

RC3 .3948 F_MJ .024_

F¢3 -.433_ BSP 14014

8C3 .6_39 F_P -633

DLA -74.94 RN. 178.87 RAO 6S68.8 V(L 13.086 PTH 2.39 Vf4P 8.728 OPA 56.65 RAP 249.03 ECC 1.8210

L-! TZNE ZNJ I.AT IN| _ ZNJ RT ASC IN| AZNTH IN| TXNE PO (:ST TZN ZNJ 2 LAT IN| 2 LONG

2009.76 Z_.49 74.3_ _0.4_ 161.80 2 18 30 1409.8 36.10 71.82

_518.01 ZB._IO 256.34 80.4/I 162.80 14 18 36 4918.0 36.11 253.84

_009,76 _,49 74._1_ 80,4_ 162,80 2 28 _0 1409.8 _6.10 71.82

_18.0t 18.50 256.34 80.48 162.80 14 18 36 4918.0 36.11 253.84

2009.76 Z_.49 74.3_ _0.45 162.80 2 28 30 1409.8 36.J0 ?I .82

5518.01 _._tO 256.34 80,48 162.80 14 18 36 4918.0 36.11 253.84
N|O-(XXJRS_ [)_CUTICN ACCURACY 01_IT DETERN_NATXON ACCURAC_

SGT 5556.7 _KR L_H_.3 _3 |97.1 ST 2263.0 SR 2547.2 SS J410.5

RRT -._)443 _ -.9946 RTF .9_56 CRT -.9867 CRS .9996 CST -.9908

S6B 4461.7 R_3 .1095 RI_ -.9917 LSA 3676.9 NSA 281.7 SSA 3.3

SGI 4400.5 S_ 736.6 THA 139.01 EL! 3396.1 EL2 275.6 ALF |31.57

LAUNCH OATE AUG 21 1970 FLIGHT TIN[ 154.00 ARRIVAL _ATE JAN 2? J97!

HELIOCENTRIC CONIC CISTANCE 43Z.667

RL 151.34 LAL -.00 L_. 327.53 VL Z6.918 GAL -.8_ AZL 101.13 H_A 197.86 SNA 1Z8.94 ECC .]7432 INCI].I303 vz 29.440

RP !07.60 LAP 3.39 LOP ]65.07 VP 37.9|4 GAP 3.19 ATP 79.39 TAL I83.93 TAP 2J.78 RCA |06.46 APO 15!.4! VZ 35.218

RC 102.053 GL -59.75 GP 67.88 7AL 90.34 ZAP 105.34 ET$ 35.48 7AE 109.09 ETE 130.01ZAC 160.56 ETC 2_6.92 CLP-!54.63

PLAN_TOCENTRIC CONIC

C3 36.174 VHL 6.015 DLA -73.81 RAL 168.92 RAO 6568.4 V_L |_.55_ PTH 2.27 VHP 7.465 DPA 51.45 RAP 244._4 ECC 1.5953

LNCH ATNTH LNCH TIN[ L-I TIME IN| LAT IN| LONG IN| RT ASC IN| ATNTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

!8.47 2 37 46 1926.23 33.53 71.32 87.82 160.46 3 9 52 1326.2 41.02 68.20

161.53 13 24 4 5439.74 33.54 254.64 87.84 |60.46 14 54 45 4839.? 41.03 251.52

18.47 _ 37 46 J926.23 _3.53 71.32 8?.BZ 160.46 3 9 52 1326.2 41.02 68._0

161.53 13 24 4 5439.74 33.54 254.64 87.64 |60.46 14 54 43 4839.7 41.03 251.52

18.47 2 37 46 1926.23 33.53 71.32 87.82 160.46 3 9 52 1326.2 41.02 68.20

161.53 13 24 4 5439.74 33.54 254.64 87.84 160.46 14 54 43 4839.7 4J.03 251.52

DIFFERENTIAL CORRECTIONS NIO-COURSE E_[CUTION ACCURACY ORBIT OETERNINATION ACCURAC_

T08-2.7350 TRA -.5972 TC_ o.9514 8AU .5442 SGT 3_0|._ SC4_2848.l SG3 249.9 ST 26?6.6 SR 2604.5 SS 1633.7

ROE 2.7178 RRA .2755 RC3 .6010 FAU .03433 RRT -.9519 RRF -.9950 RTF .9667 CRT -.9925 CRS .9999 CST -.9942

F08-2.6387 ERA -.3024 FC3 -.8215 BSP 14219 SC_ 4513.6 R23 .1238 R|3 -.9893 LSA 4069.3 NSA 239.2 SSA 4.!

80E 3.8558 eRA °6577 BC3 1.1253 FSP -803 SG! 446J.4 SG2 684.8 THA 141.J6 ELI 3727.7 EI_ 227.9 ALF 135.79

LAUNCH 0ATE AUG 21 1970 FLIG'.fT TIME 138.D0 ARRIVAL DATE JAN 24 1971

H_LIC(ENTRIC CONIC DISTANCE 438.817

RL 151.34 LAL -.00 LCL 327.53 VL 26.898 GAL -.66 AZl. 99.48 HC_ 2131.05 SMA J28.80 ECC .17535 INC 9.4829 V! 29.440

RP 107.63 LAP 3._9 LOP 168.32 VP 37.893 GAP 3.54 A2'P 8J.14 TAL 183,13 TAP 24.18 RCA 106.22 APO 151.39 V2 35.211

RC 104.339 GL -56.71 GP 62.48 7AL 89.56 ZAP 109._10 ETS 36.49 ZAE 112.81ETE 1_2.64 ZAC 156.49 ETC 235.50 CLP-13_.67

PLANETOCENTRIC CON|C

C3 28.105 VHt. 5._010LA -72.31R_L 198.44 RAO 6568.1V_L |2.226 PTH 2.20 VHP 6.65! DPA 46.51 RAP 240.64 ECC !.4625

LNCH ATNTH LNCH TIME L-I TIME IN| LAT IN| LON_ IN| RT ASC IN| AZNTH IN| TIME PO CST TIM IN| 2 LAT IN| _ LONG
20.19 3 19 18 1858.95 37.24 67.77 94.40 157.57 350 J7 J259.0 44.56 6_.91

159.81 13 58 31 5380.08 37.25 252.84 94.42 157.57 15 28 I| 4780.1 44.57 248.98
20.19 3 19 |B 1858.95 37.24 67.77 94.40 157.57 3 50 I? 1259.0 44.56 63.91

159.8J 13 58 31 5380.08 37.25 252.84 94.42 157.57 15 28 1! 4780.| 44.57 248,98

20.19 3 19 18 1858,95 37.24 67.77 94.40 157.57 3 50 l? 1259.0 44.56 63.91

159.81 13 58 31 5380.08 37.25 252.84 94._ 157.57 15 28 II 4780.1 44.57 148,98

OXFFERENTIAL CORRC_CTIONS N|O-COUR._ EXECUTION ACCURACY ORBIT DETERRINATION ACCURAC_

TDE-2.7805 TRA -.4395 TC3-J ._83(3 gAU ,5952 5GT 3691.3 S(.R2686.9 ,.%3 301.6 ST 3041.8 5R 2518.4 5S 1802.0

ROE 2.3263 RRA .1341 RC3 .7724 FAU .04283 RRT -.9581RRF -.9946 RTF .9690 CRT -.9952 CRS J.O000 CST -.99fl8

FOE-2.8954 FRA -.1850 FC3-|.3194 8SP 14_73 SC_ 4565.7 /;rZ_ .|_37 RI_ -.9871 LSA 4335.8 MSA 208.3 SSA 5.0

_OE 3.6254 _RA .459fl 8C3 1.5841 FSP -965 S(;I 4522.3 S_2 628.4 THA ]44.3! ELI 3944.5 EL2 190.2 ALF 140.40

IJSJ



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970
J

LAUN(H DATE AUG 21 1970 FLX_IT TINE |$8.00 ARRIVAL 0ATE JAN 26 1971

HEL[_ENTRIC CGNIC

RL IS1 .34 LAL -.00 L(_ 327.53 VL

RP 107.65 LAP 3,38 LOP 171.56 VP

RC 106.614 GL -53.60 GP 57,44 74L

PLANETOCENTR|C C(_IIC

C3 22.975 VYA. 4.793

LNCH ATNTH LNCH TXN[

22.23 3 57 42

157.77 14 28 |?

22.23 3 57 42

157.77 14 2_ 17

22.23 3 57 42

157.77 J4 28 17

DIFFERENTIAL CO_qECTICNS

TOE-2.7603 TRA -._962 TC3-1.8_2 _ .6344

ROE 1.9552 RRA ,OEBO R¢3 .9017 FAU .0_021

F0[-3.O(_6 rRA -.0419 FC3-1.8919 B�P 14638

3.3827 8RA .2976 BE3 2.0655 FSP -1119

DISTANCE 444.9SP

26.876 GAL -.49 AZL 98.25 HCA 204.25 S,qA

37.870 GAP 3.90 ATP 82.47 TAL 182.30 TAP

88.54 ZAP 113.33 ET5 37.52 ZA£ 115.90 ETE

128.66 ECC .J7651 INC 8.2539 v] 29.440

26.55 RCA J03.95 APO 151.37 v2 35.202

135.73 7AC 152.31ETC 241.06 CLP-137._B

DLA -70.54 RAL 206.99 RAO 6567.9 VI[L 11.015 PTH

k-I TIN[ IN] LAT

IB04.19 39.86

5335.41 39.86

1804.19 34J.86

5335.41 39.86

1804.19 39,86

5335.41 39.86

2.14 VHP 6.113 OPA 41.81 RAP 237.90 ECC 1.3781

IN] I.CNG IN] RT AS_ ]NJ A214TH IN] TIHE PO CST T|N IN] 2 LAT IN] 2 LONG

63,79 99.82 154.28 4 27 46 1204.2 46.96 $9.14

250.68 99.84 154.28 15 57 13 4735.4 46.97 246.32

63,79 99.82 154._1_ 4 22 46 1204.2 46.96 59.14

250,68 99,84 154.28 15 57 13 4735.4 46.97 246.32

63.79 99.82 154.28 4 a7 46 1204.2 46.96 59.14

2_.g8 99.84 154,28 15 57 13 4735.4 46.97 246.32

NI0-C,O, IR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 3697.6 ,SGR 2493.9 SG3 348.1 ST 3315.4 SR 2337.5 SS 1898.5

RRT -,_28 m_F -.gg_ RTIF .9714 CRT -.9_5 CRS 1.0000 CST -.9965

SG8 4627.2 RZ3 ,1391 R13 -.9853 LSA 4475.0 N_t 186.2 SSA 6.0

S_I 4591.6 .._,Z 572,3 THA 147,8_ ELI 4053,4 EL_ 159.7 ALF 144.85

LAUNCH DATE AI,_ 21.1970 FLIGHT Till[ 160.00 ARRIVAL DATE JAN 28 1971

HELI(X:ENTRIC COAIC

RL 151.34 LAL -.00

RP 107.68 LAP 3.36

I_ IO8.906 GL -50,S1
PLAN£TOCENTRIC CONIC

C3 19.533 _ 4.420

LN(J-i A2_4TH LNCH TIN[

24.51 4 32 43

155,49 14 53 50

24.51 4 3243
155,49 14 53 _0

14,51 4 3243

155.49 |4 S3 30

DISTANCE 451.087

LO_ 327.S3 VL L_.B53 GAL -.31AZl. 97.30 _ 207.46 SNA

174J0 VP 37.845 GAP 4.25 AZP 83,52 TAL 181.43 TAP

GP 52.78 7AL 87.31 ZAP 1|7._. [TS 38.38 ZNE 118.42 £TK

128.50 ECC .17780 IN(: 7.2971 Vl 29.440

28.90 RCA 105.65 APO 151.35 V2 35.193

138.99 ZAC 148.27 ETC 244.82 CLP-139.35

OLA -68.58 RN. 214.53 RAO 656?.8 VEL |1.871PTH 2.11VHP 5.757 DPA 37.36
L-I TINE IN] LAT IN] _ |NJ RT AS( ;NJ A214TH ZNJ TZNE PO CST TIN

1758.87 41.58 59,54 104.15 150,78 5 2 2 1158.9

5_OZ,71 41.59 249.13 104.17 1_0.77 _6 21 52 4702.7

|7_.B7 41.58 59.54 104.15 150.78 5 2 2 1158.9

_02.71 41._9 249.13 104.17 |50,77 16 21 52 4702.7

1758.87 41.58 59,54 104,15 150,78 5 2 2 1158.9

5_O2.71 41.59 249.13 104.17 150.77 J6 21 52 4702.7
D|FFERIENTZAL CORRECTICNS

T0(-2.6878 TRA -.1_54 TC3-2.3505 8_J .6649

ROE 1.6236 RRA -.0539 RE3 .979! FAU .05585

FOF.-R.97|NS FRA ,1_7 FC3-2,4755 8EdP 14830

BO( 3.1401 BRA .1644 8C3 2.5462 FSP -1240

NIO-COJR_E EXECUTION ACCURACY

.T_T 4094.1 _ ,2283.8 ,T_3 385.3

RRT -.965A _ -.9921 RTF .9731

4688.0 _3 .1420 213 -.9837

$61 4658.7 SG2 523.4 THA 151.30

RAP 235.84 ECC 1.3215
IN] 2 LAT IN] 2 LONG

48.42 54.08

48.43 _43.67

48.42 54.08

48.43 243.67

48.42 54.08

48.43 243.67

CRBIT DETERNINATION ACCURACY

ST 3488.9 SR 21Q5.7 SS 1922.5

CRT -,9972 CRS 1.0000 CST -.9967

LSA 4502.6 NSA 171.3 SSA 7.0

ELl 4072.9 EL2 135.0 4LF 148.92

LAUNCH DATE AUG 21 1970

HELIOCENTRIC CONIC

RL 151.34 LAL -.00

RP 107.71 LAP 3.32

RC 111...186 GL -47.45

PLAN[TO_ENTRIC CONIC

C3 17.138 V_ 4.140

LNCH A_NTH LNCH TINE

16.95 5 4 47

153.05 15 14 44

26.95 5 4 47

153.05 15 14 44

26,95 5 4 47

153.05 15 14 44

FLIGHT TII4_ 162.00 ARRIVAL 0ATE JAN 30 1971

OISTAI_E 457.201

L_ 327.53 VL 26.829 GAL -.12 AZL 96.53 H<A 210.68 SNA 128.34 ECC .17922 INC 6.5273 Vl 29.440

LOP 178.04 VP 37.819 GAP 4.60 AZP 84.38 TAL 180.53 TAP 31.21 RCA 105.34 APO 151.34 V2 35.184

GP 48.49 7AL 85.87 ZAP 121.19 [TS 39,05 7AE 120.43 ETE 142.25 7AC 144.48 ETC 247.48 CLP-141.39

OLA -66.49 RAL _1.£2 RAO 6567.7 V[L 11.770 PTH 2.08 VHP 5.527 OPA 33.19 RAP _34.33 ECC 1.2821

k-I TIN[ IN./ LAT INJ LONG INJ RT AS_ INJ A_ITH INJ TII4_ PO CST TIN INJ 2 LAT INJ 2 LONG

1720.6_ 42.58 55.14 107.63 147.19 5 33 27 1120.7 49.13 48.94

5279.71 42.59 247,_ 107.65 147.19 16 42 44 4679.7 49.14 241.18

1720.66 42.58 55,14 107.63 147.19 5 33 27 1120,7 49.13 48.94

5279.71 42.59 247,_8 107.65 147.19 16 42 44 4679.7 49.14 241.18

|720._ 42.58 55.14 107.63 147.19 5 33 27 1120.7 49.13 48.94

5_79.71 42,59 247.38 107.65 147.19 16 42 44 4679.7 49.14 241.18

OIFFERIENTIAL CORtq[CTIQqS

T08-2.5885 T_ -o0219 TC3-2.8_1 _ .6978

RO_ ] .3478 _ -.I099 RC3 1.0_98 IrAU .O60_

FOE-2.8985 FRA .1814 FC3-3.O624 85P |_059

BOE 2.9184 _ .1121 K3 3.0455 FSP -1333

NI0-C_URSE EXECUTION ACCURACY

SGT 4297.9 5GR 1_086.1 SG3 414.7

RRT -._78 R_ -.9902 RTF .9752
477?,4 RL_ ,1378 RI3 -,6829

SG| 4753,7 _ 474.9 ?HA J54,57

LAUNCH DATE AUG 21 1970 FLIGHT TINE 164.00

P_LIOCENTRIC CONIC DISTANCE 463.29_

RI. 151.34 I.AI. -.00 LQ. 327,53 Vl. _,803 GAL. .09 421. 9_.89 _ 213.89 SNA

RP IO7.74 LAP 3.28 I._ 181.28 VP 37.792 GAP 4.95 AZP 85,|0 TAL 179.59 TAP

RC 113,4_Z GI. -44,45 GP 44.59 ZAL 84.23 ZAP 124.88 ITS _J.54 Z_[ 121.98 ETE

PI..AN[T._CF.NTRIC CONIC
C3 15.433 VHt. 3._29 OLA -64.31 _ _27.18 _ 6567.6 VEI. 11.697 PTH 2.06 VHP

LJqO4 A;_ATH LNCH TIME L-I TINE IN] tAT IN] L_NG IN] RT ASC IN] A214TH IN]
29.50 5 34 Z6 1_7,79 43.00 SO.?5 110.52 143.65 6

150.50 15 32 41 5264.28 43.01 245.8_ 110,53 ]43.64 17

29.50 5 34 _ 1687.79 43.00 _0.73 110.52 143.65 6

150.50 15 32 41 5264.78 43.01 245.82 110.53 143.64 17

29.50 5 _4 16 1681.79 43,00 _0.73 110.52 143.65 6

1_O,50 15 32 41 5164.78 43.01 245.82 110.53 143.64 17

OIFIr[I_NTIAL ¢(_CTI_N_ HI0-COUR_IE [_CUTION ACCURACY

T0f.'-2,4512 TRA .lZ_8 TC3-3o3300 8AU .?178 SGT 44_O.5 S_R |8?3.3 SG3 4_8,8

ROE 1,10_ RRA -.1618 RE3 1.0077 FAU .06227 RRT -.9657 RRF ".6872 RIT .9740

FD[-2.6ZIO IrRA .4_89 FC3-3.4932 8SP 15315 _ 4828.5 R_5 .1419 R13 -.9802

BOE 2.6878 _RA .20_0 8C3 3.4792 FSP -1396 SG! 4807,5 S_2 450.3 THA 157.67

ORBI T DE TERNIN_ TION ACCURAC_

ST 3583x4 SR 1869.0 SS 1894.7
CRT -.9977 CR5 .9999 CST -.9968

LSA 4460.7 NSA 159.1 SSA 8.0

ELI 4039.9 EL2 112.5 ALF 152.49

ARRIVAL DATE FEB I 1971

128.17 ECC .18077 IN_ 5.8909 VI 29.440

33.49 RCA 105.00 APO 151.34 V2 35.174

145,40 ?AC 141.01ETC 249.44 CLP-143.42

5.3_7 OPA 29.29 RAP 233.30 ECC 1.2540

TINE 1:10 CST TIN IN] 2 LAT IN] 2 LONG
2 34 1087.8 49.23 43.89

0 26 4664.8 49.24 238.98

2 34 1087.8 49.213 43.89

0 26 4664.8 49.24 238.98

2 34 1087.8 49.23 43.89

0 26 4664.8 49;24 258,98

ORBIT OETERNINATION ACCURAC_

ST 3578.1SR 1616,5 SS 1793,4

CRT -.9978 CRS .9997 CST .9962

LSA 43J3.6 NSA 158.0 SSA 9.1

ELI 392_.1 EL2 97.4 ALF 155.72

1152



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)
i/a

LAUNCH DATE AUG 21 1970

I_[L I(XENTRI C C(3NI C

RL 151.34 LAL o.00
RP 107.77 LAP 3.23

RC 115.73_-GL -41.51

PLANE TOCrNTRI C COLIC
C3 14.208 VHL 3.769

LNCH ATNTH LNCH TIN[

32.13 6 Z 10

147.87 15 47 55

32.13 6 Z 10

147.87 J5 47 55

32113 6 2 I0

147.87 15 47 55

FLIGHT TINE 166.00 ARRIVAL 0ATE F[8 3 197f

LOt. 327.53 VL

LCP 184.5Z VP

GP 41.05 7AL

01STANCE 469.374

26.777 GAL .31 ATL 95.35 PICA 217.J1 SNA 127.99 ECC .18247 INC 5.353! Vl 29.440

37.763 GAP 5.30 A7P 85.73 TAL 178.62 TAP 35.73 RCA J04.64 APO 151.35 V2 35.164

81.43 ZAP 128.37 ETS 39.90 ZAE I23.13 £T[ 148.39 ZAC 137.86 ETC 250.93 CLP-J45.40

0LA -6Z.OS RAL 132.57 RAO 6567.6 VEL 11.644 PTH 2.04 VHP 5.315 DPA 25.69 RAP 232.65 ECC 1.2338

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ A2'NTH INJ TIME _ CST TIN INJ Z LAT INJ 2 LONG

1658.9_ 41.94 46.39 113.01 140.24 6 29 49 1059.0 48.84 39.03

5256.71 42.95 244.53 113.03 140.23 17 15 32 4656.7 48.85 237.17

1658.98 42.94 46.39 113.01 140.24 6 29 49 1059.0 48.84 39.03

5856.71 42.95 244.53 113.03 140.23 17 15 32 4656.7 48.85 237.17

1658.9_ 42.94 46.39 113.01 140.24 6 29 49 1059.0 48.84 39.03

S256.71 42.9§ 244.53 113.0_ 140.23 17 15 32 4656.7 48.85 237.17

O|FF[RI[NTIALCOqgI[CTICNS N|O-COJR,_d[ EXECUTION ACCURACY OROIT OETERNJNATION ACCURACY
T0[-Z.3250 TRA .2_1 TC3-3.7925 8AU .7440 _T 4627.1 _ 1704.8 S(,3 439.6 ST 3544.5 SR 1416.4 SS 1694.2

RO£ .9135 RRA -.19'27 RC3 .9790 FAU .06353 RRT -.9649 W -.9037 RTF .9750 CRT -.9982 CRS .9994 CST -.9957

F02-2.3928 FRA .6272 FC3-3.8713 BSP 15598 SG6 4931 .J _ .1331 213 -.9796 LSA 4173.3 MSA 153.2 SSA 10.3
BOE 2.5016 MA .3285 6(:3 3.9189 FSP -1428 SGI 4913.1S_ 411.8 THA 160:28 ELI 3816.2 EL2 79.3 ALF 158.24

LAUNCH DATE AUG 21 1970 FLIP.IT T;NE IM.O0 ARRIVAL OAT[ FEB 5 1971

H[LIOCENTRXC C.CNJC OISTANL'I[ 475.419
RL 151.34 IN. -.0OLOL 387.53 VL 26.749 GAL .54 AZL 94.89HCA 220.32 SRt 127.81ECC °18430 IN(: 4.8900 Vl 29.440

RP 107.80 L_,P 3.16 LC_P |87.75 VP 37.733 GAP 5.65 A21P 86.87 TAt. 177.68 TAP 31.94 RCA J04.26 APO JSJ .31 V2 35.153

RC 118.005 GL °38.64 OP 37.87 7t4. 80.48 ZAP 131.63 £TS 40.16 ZAi[ 183.97 £TE 151.15 7AC 135.05 [TC 25_.10 CLP-147.31

PLAM[TOCENTRIC CONIC
C3 J3.334 VHt. 3.658 OLA -59.88 gaL. 837.47 RAO 6567.5 _EL 11.607 PTH 8.03 VHP 5.294 OPA 22.36 RAP 232.35 ECC 1.2194

LNO4 A2'NTH LNCH TINE L-I TINE |NJ LAT ;NJ LONG INJ RT A_[: INJ AZ}4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

34.83 6 88 24 1633.19 42.48 42.18 115.27 137.02 6 55 57 1033.2 48.06 34.44

145.17 16 0 50 5254.71 42.50 843.57 115.29 137.01 17 88 85 4654.7 48.08 235.82

34.83 6 8884 J633.19 48.48 42.18 115.27 137.02 6 55 37 1033.2 48.06 34.44
145.17 16 O _ 5854,71 48.50 843.57 115.29 137.01 17 28 85 4654.7 48.08 235.82

34.83 6 88 24 1633.19 48,48 48.18 115,27 137.02 6 55 37 1033.2 48.06 34.44

145.17 16 0 50 5854.71 42.50 843.57 115.29 137.01 17 28 85 4654.7 48.08 235.82
OIFFER1ENTIAL COff_CTIONS NXO-COJR_ E_ECUTJON ACCURACY OK_IT DETERMINATION ACCURACY

T0[-2.1993 TRA .3958 TC3-4.8500 8AU .7768 SGT 480"Z.9 `%R 1531.8 SG3 448.8 ST 3471.9 52 2242.7 SS 1577.2

ROE .7820 RRA -.2087 RC3 .9470 FAU .06453 RRT -.964| RgF' o.9790 R1T .9767 CRT -.9987 CRS .9988 CST -.9951
F02-2.1503 FRA .7531 FC3-4.1897 8SP 16835 `%8 5047.3 223 .1169 RJ3 -.9799 LSA 4008.0 NSA 147.7 SSA 11.4

80£ 8.3342 BRA .44748C3 4.3548 rsP -1489 _1 5031.0 ,%8 393.4 THA 162.59 ELI 3687.1EL2 60.7 ALF 160.33

LAUNCH DATE AUG 21 1970 FLIGHT TIN[ 170.00 ARRIVAL 0ATE FEB 7 1971

HELIOCENTRIC CONIC 0/STANCE 481.469

RL 151.34 LAL -.00 LOL 327.53 VL 26.721 GAL .78 AZL 94.48 HCA 223.54 SMA 127.63 £CC .18628 INC 4.4846 Vl 29.4a0

RP 107.84 LAP 3.09 LOP 190.98 VP 37.703 GAP 6.1_ ATP 86,75 TAL 176.58 TAP 40.12 RCA 103.85 APO 151.40 V2 35.141

RC 120.271 GL -35.84 GP 35.02 ZAL 78.40 ZAP 134.67 ETS 40,35 7AE 124.55 ETE 153.66 ?AC 132.55 ETC 253.06 CLP-149.]4

PLAN[TOCENTRIC CCNIC
C3 12.728 VHL 3.565 0LA -57.54 RAL 242.00 RA0 6567.5 Vl[L 11.581 PTH 2.03 VHP 5.313 DPA 19.30 RAP 232.34 ECC 1.2095

LNCH AZNTH LNCH TXNE L-I TINE INJ i.AT

37.97 6 53 33 1609.67 41.72

142.43 16 11 47 5258.29 41.73

37.57 6 53 33 1609.67 41.72

142.43 16 |1 47 5258.89 41.73

37.57 6 53 33 1609.67 41.72

142.43 16 11 47 5258.89 41.73

OIFF[RIENTIAL CORRI[CTION$
T0[-2.0395 TRA .5646 TC3-4.5565 8AU .7888

ROE .6554 RRA -.2345 RC3 .8515 FAU .06812
F02-1.8524 FRA .9193 FC3-4.2251 8SP 16099

60[ 2.1422 8RA .6114 8C3 4.6354 FSP -1431

INJ LONG INJ RT ASC INJ A_eldTH INJ TIf4E PO CST TIN INJ 2 LAT INJ 2 LONG

38.14 117,44 134.02 7 20 23 1009.7 46.99 30.12

242.97 117.45 134.01 17 39 25 4658.3 47.00 234.95
38.14 117.44 134.02 7 20 23 1009,7 46.99 30.12

242.97 117.45 134.01 17 39 25 4658.3 47.00 234.95
38.14 117.44 134.02 7 20 23 1009.7 46.99 30.12

842.97 117.45 134.01 17 39 25 4658.3 47.0_ 234.95

NI0-C(3URSE EX[CUTION ACCURACY CRBIT 0ETERNINATION ACCURACY
S_T 4914.5 `%R 1403.4 SG3 436.4 ST 3_15.8 SR 1073.6 SS 1417.7

RRT -.9_82 I_F -.97_6 R1T' .9747 CRT -.9990 CR$ .9972 CST -.9932

5G_ 5111.0 RZ3 .1146 R13 -.9773 LSA 3759.4 MSA 154.7 SSA 12.6
SGI 5096.3 `%_ 387.4 THA 164.61 ELI 3485.0 EL2 46.6 ALF 162.07

LAUNCH DATE AUG 21 1970 FLIC#4T TINE 172.00 ARRIVAL 0ATE FEB 9 1971

HELIOCENTRIC CONIC DISTANCE 487.485

RL 151.34 LAL -.00 LCL 327.53 VL 26.692 GAL 1.04 AZL 94.18 pICA 886.76 SMA 127.44 ECC .18841 INC 4.1247 V| 29.440

RP 107.87 LAP 3.00 LCP 194.21 VP 37.671 GAP 6.35 AZP 87°17 TAL 175,52 TAP 42.28 RCA 103.43 APO 151.45 V2 35.130

RC 122.531 GL -33.13 GP 32.47 7AL 76.12 ZAP 137.49 [TS 40.58 714[ 124.92 [T£ 155.93 7AC 130.34 ETC 25_.86 CLP-ISO.90

PLANCTOC£NTR|C CONIC

C3 12.337 Vl.fl. 3.512 OLA -55.86 RAL 246.18 RAO 6567.fi VlEL 11.564 PTH 2.08 VHP 5.363 0PA 16.48 RAP 232.59 ECC 1.2030

LNCH A2'NTH LNCH TINE L-I TIN[ |NJ tAT |NJ _ INJ RT AS(:: |NJ AZ}4TH INJ TIME PO CST TIN |N3 2 LAT INJ 2 LONG
40.34 7 17 49 1587.46 40.70 _,17 119.55 131.27 7 44 16 987.5 45.67 26.07

139.66 16 20 54 5867.04 40.71 242.76 119,57 131.86 17 48 41 4667.0 45.68 234.57

40.34 7 17 49 1587.46 40.70 34,87 11_.55 131.87 7 44 16 987.5 45.67 26.0T

139.66 16 L_ 54 5867.04 40.71 842.76 1H.57 131.26 17 48 41 4667.0 45.68 234.57

40.34 7 17 49 1587.45 40.70 34.87 119.55 131.27 7 44 16 987.5 45,67 26.07

139.66 16 20 54 ff267.04 40.71 242.76 119.57 131.26 17 48 41 4667.0 45.68 234.57

OlFFERI[NTIAL CCRRECTICNS M_O-COURS_[)C[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0[-1.8961 TRA .7206 TC3-4.8554 8AU .8110 S_T 5045,4 _ 1288.8 SG3 428.0 ST 3156.0 SR 943.5 55 1274.8

ROE .5635 RRA -.2474 RC3 .7768 FAU .06041 RRT -.95_10 _ -.9649 RTF .9745 CRT -.9994 CRS .9944 csr -.9910

F0£-1.5939 FRA 1.0430 FC3-4.2391 8SP 16398 SG8 5205.7 1_3 .1022 R13 -.9765 LSA 3528.5 MSA Jf18.7 SSA 13.7

_OE 1.9781 8RA .7619 8C3 4.9172 FSP -1412 SGI 5192.0 ,%2 377.6 THA 166.3J ELI 3293.9 EL2 30.1 ALF 163.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG 21 |970 FLIGHT TIN[ 174.00 ARRZVAL 0ATE FEB 1] 197J

PIIELI(XENTRJC C(_NIC 015TANC[ 493.477

RL 151 .34 LAL -.00 LOL 327.53 VL 26.662 GAL 1.31 AZL 95.80 H(A 229.97 SM4

RP 107.9l LAP 2.91 LOP 197.44 VP 37.639 GAP 6.70 ATP 87.55 TAL ]74.43 TAP

RC 124.786 GL -30.50 GP 30.19 ?4L 73.96 ZAP 140.11 [TS 40.69 ?AE I25.14 [T[
PLANETOCENTR|C CONIC

C3 12.124 VHL 3.482 0L4 -52.99 RAL 2_O.08 RAO 6567.5 VIEL 11.555 PTH Z.02 VHP

I27.24 ECC .]9070 IN(: 3.80J! VI 29.440

44.40 RCA 102.98 4PO 151.51 V2 35.]18

157.96 ZAC 128.40 ETC 254.54 CLP-]SZ.57

5.438 0PA ]3.88 RAP 233.06 ECC 1.]995

LI_.J4 47MTM LNK:H TIN[ L-! TEN[ IN] LAT

43.14 7 4] 25 1566,37 39.4B

136.86 16 28 22 5280.77 39.49

43.]4 7 4] 15 1566.37 _:J.48

136.86 16 28 22 5Z80.77 39.49

43.14 7 41 25 1566.37 39.48

136.06 16 28 22 52B0.77 39.49

DIFFERI[NTZAL CCI_RECTICN$

T0£-1.76_ TRA oSGB5 TC3-5.1344 8AU .8403

RO£ .4967 _A -.2528 RC3 .7161YAU .05913

FD[-I.37J_JJ FRA J.1347 FC3-4.LPZ22 BSP 17072

80E ].8353 BRA .5044 0C5 5.1841 F,SP -1425

IN] LONG IN] RT AS(: |NJ 4214TH |NJ TINE _ CST T|M IN] 2 LAT]NJ 2 LONG

30.57 1Z1,68 128.75 8 7 31 966.4 44.18 22.28

242.96 121.69 J28.74 17 56 23 4680.6 44.18 234.67

30.57 121.68 128.75 8 7 31 966.4 44.18 22.28

242.96 121.69 128.74 17 56 23 4680.6 44.18 234.67

30.57 12;.68 128.75 8 7 51 966.4 44.18 22.20

242.96 121.69 128.74 17 56 23 4680.8 44.18 234.67

NID-COUR._ EXECUT|ON ACCURACY ORBIT OETERNIN4TEON 4CCURAC_

SGT 5183.8 S_R 1180.9 SG5 417.6 57 2995.2 52 843.3 SS 1147.5

I_T -.9475 _ -,9557 RTF .9754 CRT -.9998 CRS .9897 CST -.9886

SG6 5316.6 RZ3 .0840 213 -.9767 LSA 33J2.6 NSA 161 .5 $SA 14.8

SGJ 5303.6 SGZ 369.1 THA J67.76 ELI 31J1.7 EL2 16.] ALF 164.20

LAUNCH OATE AUG 21 1970 FLIGHT TIN[ 116,00

/_LXOCENTRIC CONIC 0ISTAI4a[ 499.449

RL ]51 .34 LAL -.00 lot. 327.53 VL 16.632 GAL |.59 AZI. 93._1 PICA 233,|8 SMA
RP 107.95 LAP 2.81 LCP 21[]O.66 VP 31[.606 GAP 7.05 AZP S?.gO TAL 173.31 TAP

RC 127.036 Gt. -27.95 GP 28.15 7AL 71.65 ;rAP 142.53 I[TS 40.89 ZAI[ 125.24 [T(
Pt.AN[ T(XI[NTR| C CCNJC

C3 12.067 VHL 3.414 OLA -50.75 RAL 253.72 RAO 6567.5 V1[t. 11.552 PTH 2.02 VHP
LNCH 42'NTH L.NCH TXNE L-I TIME IN] LAT ;NJ _ ]JqlJ RT ASC JNJ AZNTH ZNJ TIN[

A5.95 8 4 N 1545.80 38.10 27._ 123.86 126.47 8 30 L_0

1.34.05 ]6 34 18 5299.35 38.11 243.57 123.87 126.46 16 2 37
45.95 8 4 34 1545.80 38.10 27.0"Z 123.86 126.47 8 30 20

J34.05 16 34 18 5299.35 30.l| 243.57 123.87 I16.46 18 2 37

45.95 8 4 34 1545.80 3(I.10 27.02 123.86 126.47 8 50 20

134.05 16 34 18 5299.35 38.11 243,57 123.87 126.46 18 2 37

OXFFE/_NTZAL. CCI_ECTIONS NIOoCOUR,ed[ [XECUTION ACCURACY

T01[-1.6125 TRA J .0486 TC3-5.2581 84U .8542 _,eT 5281.0 _ 1088.3 SG3 403.2

ROE .4370 RRA -.2G46 RC3 .6256 FAU .05576 RRT -.9379 RRF -.9443 R1T .9759

FOE-I.1305 FRA J.2480 FC3-4.0005 85P 17093 _ 5392.0 _3 .07_ R13 -.9750

BOE 1.6707 BRA 1.0814 6C.3 5.2952 Irsp -1357 S_I 5379.3 SG2 3?0.5 THA 169.01

ARRIVAL OATE FEB 13 1971

127.04 ECC .19317 INC 3.5069 Vl 29.440
46.49 RCA 102.50 APO ]51.59 v2 35.105

159.76 7AC 126.69 ETC 255.16 CLP-154.18

5,555 0PA 11.49 RAP 233.73 ECC ].]986

PO CST TIN INJ 2 LATINJ 2 LONG

945.8 42.55 18.70

4699.4 42.55 235.25

945.8 42.55 18.70

4699.4 42.55 235.25

945.8 42.55 18.70

4699,4 42.55 235.25

ORBIT OETERMINATION ACCUR4CY

ST 2785.4 SR 750.0 $S 1007.2

CRT -.9996 CRS .9793 CST -.9833

LSA 3050.3 NSA 175.1 SSA 15.7

ELi 2884.5 EL2 21.2 ALF 164.94

LAUNCH 04TE 4UG 21 1970 _'I.IGHT TIN[ 178.00

HIELI(XENTRIC CONIC

RL 151.34 LAL -.IX)

RP 101o99 LAP 2.10

RC 129.278 GL -25.51

PLANETOC£NTRIC CONIC

C3 12.]S] VHL 3.486

LI_.Pt 47NTH LNCH TIN[

48.76 8 27 24

131.22 16 38 41

48.78 8 27 24

]31.22 16 38 41

48.7S 8 27 24

131.22 16 38 41

OIFFER[NTIAL CORRI[CTIONS

T0[-1_4682 TRA 1.2275 TC3-5.3415 _AU ._23

ROE .3939 RRA -.2725 RC3 .5508 FAU .05281

FOE -.92fl2 FRA 1.3_86 FC3-3.7628 BSP 17327

BOE 1.5201 8RA 1.2574 EC3 5.3696 FSP -1308

OISTANC£ 505.395

LOt. 327.53 VL 26.601GAL 1.90 AZL 93.24 14CA 256.59 S_4A 126.84 ECC

LOP 203.88 VP 37,572 GAP 7.40 AZP 88.21 TAL 172.17 TAP 48.56 RCA

GP 26.33 7AL 69.29 7AP 144.78 ETS 41.12 ZA_ 125.25 [TE 16].35 ZAC

ARRIVAL OATE FEB 15 1971

LAUNCH OATE AIJ_ 2¢ 1970

• 19581 INC 3.2366 V] 29.440

102.01APO 151.68 v2 35.093

125.19 ETC 255.7] CLP-155.7]

OLA -48.53 RAL 257.14 RAO 6567.5 VIEL 11.556 PTH 2.02 VHP 5.650 DP4 9.28 RAP 234.57 ECC 1.2000

L-I TJI_ JNJ I.AT IN] _ IN] RT AS(: IN] AZNTH IN] T[NE PO C$T T_M IN] 2 LAT _NJ 2 LONG

1525.27 36.61 25.61 126.08 124.42 8 52 50 925.3 40.82 15.30

_322.81 _.62 244.60 126.09 124.40 18 7 _4 4722.8 40.83 236.29
1525.27 36.61 23.61 126.08 124.42 8 52 50 925.3 40.82 15.30

5322.81 36.62 244.60 126.09 124.40 18 7 24 4722.B 4D.83 236.29

1525.27 36.61 23.61 J26.08 124.42 8 52 50 925.3 40.82 15.30

5322.81 _6.62 244._O 1_.09 124.40 16 7 24 47,22.8 40.83 236.29

NIO-CCURSIE EXECUTICN ACCURACY ORBIT OETERNIN_TION ACCUR4CY

S_T 5_2o8 _ 1012.0 S_3 388.6 ST 2583.0 SR 678.5 SS 888.4

RRT -.g_76 RRF -.9313 RTI r .9731 CRT -.9980 CRS .9617 CST -.9763

$68 5477.1 R23 .0649 213 -.9740 L$A 2808.0 NSA 189.7 5S4 16.4

_1 5464.4 _ 3"_.3 THA 1_.06 ELI 2670.3 EL2 41.9 ALF 165.31

FLIGNT TINE 180.00 ARRIVAL OATE FE9 17 1971

015TM4CE 511.317

LQ. 327.53 V_ L=_._69 GAL 2.21 AZL 9_.99 PiCA 239.60 SNA 1_6.64 ECC .]9865 INC 2.9859 Vl 29.440
LOP 207.10 VP 37.538 GAP 7.76 AZP 88.49 TAL 171.01 TAP 50.61 R_A 101.49 APO 15].80 V_ 35.080

GP 24.70 ZAL _.92 ZAP 146.8_[TS 41,42 ZAE 125.20 [T[ 162176 7AC 123.88 ETC 256.23 CLP-157.18

OLA -46._6 RAt. L_0.34 RAO 6567.5 VI[L 11.56_ PTH 2.02 _IP fi.780 0PA 7.24 RAP 235.57 ECC 1.2035
L-J T_NIE |NJ I.AT _NJ _ ;NJ RT AS(; ZNJ A214TH IN] TINE PO CST T_M ]NJ 2 LAT IN] 2 LONG

1504.29 35.03 20.30 |28.38 122.56 9 15 11 904.3 39.03 ]2.03

5351.27 35.04 246.05 118.39 1L=_Z.55 18 10 44 4751.3 39.04 237.78

1504.29 35.03 20.30 118.38 122.56 9 J5 11 904.3 39.03 ]2.03

5351.27 35.04 246,05 1_.39 IE2.55 18 10 44 4751.3 39.04 237.78
1504.29 35.03 20.30 110.38 1L=_.56 9 15 J] 904.3 39.03 12.03

535J .77 35.04 246.05 1_1_._J 122.55 18 10 44 4751.3 39.04 237.78

NI0-_OUR_J_ E_CUTI(]q ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5478.0 SGR 946.9 SG3 373.2 ST 2_4.4 SR 621.6 SS 785.9

RRT -.9159 RRF -.9165 RTF .9726 CRT -.9935 CRS .9327 CST -.9669

_B 5559.2 R_3 .05_ RJ3 -.973_ L$A 2578.0 MS4 207.5 SSA i6.9

•_1 5546.5 SG2 375.5 TH_ 170.96 ELI 2463.2 EL2 68.3 4LF 165.47

H_L|OCENTRIC CONIC

RL 151.34 LAL -.00

RP 108.03 LAP 2.58
RC 131.513 GL -23.16

PLAMETC_ENTRIC CON|C

C3 12.367 VHt. 3.517

LNO_ A_4TH LIq_4 TIN[
51.62 850 7

128.38 16 41 33

51.62 8 50 7

128.38 16 41 33
5J.62 8 50 7

128.38 16 41 33

O_FF_RENT|AL COR_CT|(]q,q

T01-1.3269 TRA 1.4116 TC3-5.3_34 BAU .8604

• 3617 RRA -.2791RC3 .48_0 FALl .046_5

FOE -.7431 FRA 1.4155 FC3-3.4898 B_ 17604

BO£ 1.3753 _RA 1.4389 BC3 5.2k_51FSP -1162
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG 21 1970

HELIOCENTRIC CONXC

RL 151.34 LAL o.00

RP 108.07 LAP 2.45

RC 133.740 GL -20,91

PLANE TOCENTR| C CONXC

C3 12.712 VHL 3.565

L;NO_ ATNTH LNCH TJM_
54.47 9 12 48

123.53 16 42 $4

34.47 9 12 4B

125.33 16 42 54

34.47 9 1_ 4e

125.53 16 42 54

FLIGHT TIME I8Z.DO ARRIVAL DATE FEB 19 1971

DISTANCE 517.2||

LQ. 3Z7.53 VL 26.538 GAL 2.55 AZL 9Z.?S HCA 242.8! SMA 126.44-EC¢

LOP 210.31 VP 37.504 GAP 8.13 AZP 88.74 TAL 169,82 TAP 52.63 RCA

GP 23.24 ZAL 64.36 ZAP 148.81ETS 41.80 ZAE 125.10 ETE 163.99 ZAC

.20169 INC 2.7513 Vl 29.440
100.94 APO 151.94 v2 35.067

122.73 ETC 256.73 CLP-IS8.60

0LA -44.24 RAL 263.35 RA0 636?.5 VEL 11.580 PTH _.03 VHP 5.923 0P4 5.35 RAP 236.71 ECC 1.2092

L-I TINE IN| LAT IN| LONG |NJ RT 4SC |NJ AZNTH IN| TJNE POCST TXN IN| 2 LAT IN| 2 LONG

1482.53 33.39 17.06 130.74 120.90 9 37 31 882.5 37.20 8.86

5384.77 33.40 247.93 130.74 120.89 18 12 39 4784.8 37.21 239.72

1482.53 33.39 17.06 130.74 1,20.g0 9 37 31 882.5 37.20 8.86

_384.77 33.40 247.93 130.74 120.89 18 12 39 4784.8 37.21 239.72

1482.53 33.39 17,06 130.74 120.90 9 37 31 882.5 37.20 8.86

5384.?? 33.40 247.93 130.74 |Z0.99 18 12 39 4784.8 37.21 239.72

OIFFERENTIAL OORI_[CTIONS

TOE-1.1867 TRA 1.6040 TC3-5.3216 6AU .9072

ROE .3379 RRA -.2856 R¢3 .4212 F_ .04682

FOE -.5818 FRA 1.4_M| FC_'3.1889 6_P 17868

EOE |.2339 8RA 1.6292 il4_3 5,3382 FSP -1215

NIO-_J_Jl_[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 5566.0 S_R 891.9 SG5 35?.6 ST 2194.3 SR 576.1 SS 7OI.Z

RAT -.g(_5 W -.9004 R1T" .9720 CRT -.9841 CRS .8874 CST o.9545

SQB 5637.0 _ .0443 R13 -.9724 LSA 2363.4 NSA 229.4 SSA 17.2

SG| 5624.1 SGZ 380.5 THA 171.73 ELI 2266.5 EL2 99.0 ALF 163.48

LAUNCH DATE AUG 21 |970 FLIGHT TIN| 184.00 ARRIVAL DATE FE6 21 1971

HELIOCENTRIC CCNIC

RL 151.34 LAL -.00

RP 108.11 LAP 2.31

RC 135._J? GL -18.77

PLAN[TO(:[NTRIC CONIC

C3 13.185 VHt. 3.631

LNO.0 A2NTH LNCH TJNE

57.33 9 35 40

122.67 16 42 40

57.35 9 35 40

12_.67 16 42 40

5?.33 9 35 40

122.67 16 42 40

DIFFERENTIAL O_CTIONS

TOE-1.0477 TRA 1oBO47 TC3-5._4| BAU ._'_3|

ROE .3209 RRA -.29_3 RC3 .5663 FAU .04382

FOE -.4391FRA 1.5449 FC3o2.6772 B_k° |8|ZZ
50E 1.0957 _A 1.8282 BC3 5.2370 FSP -1167

O| S?4NCE 523.078

I.Q. 327.53 VL 26.gO5 GAL |.gO A2'I,. 92.53 H_ 246.01 SNA 126.23 ECC .20495 INC 2.5301 Vl 29.440

LOP 213.53 VP 37.469 GAP 8.50 AZP 88.97 T/_ 168.62 TAP 54.64 RCA 100.36 APO 152.11 v2 39.054

GP 21.93 7AL 62.2"Z ZAP 150.63 ETS 4_._ 714[ 124.98 ETE 165.08 ZAC 121.73 ETC 257.20 CLP-159.95

0LA -42.18 RAL L_S.19 RN) 6567.5 V[L 11.600 PTH
L-I TIME IN| tAT

|459.39 31.72

5423.64 3|.73

1459.39 51.72

54Z3.64 31.73

1459.39 31.72

5423.64 31.73

2.03 _AP 6.084 OPA 3.60 RAP_237.96 ECC 1.2170

IN| U3qG IN| RT ASC IN| AZNTH IN| TINE POCST TIN IN| 2 LAT IN| 2 LONG

13.85 133.16 119.40 9 59 99 859.4 35.36 5.71

250.25 133.16 119.39 16 |3 3 4823.6 35.37 242.11

13.85 133.16 119.40 9 59 59 859.4 35.36 5.71

250.25 133.16 119.39 18 13 3 4823.6 35.57 242.11

13.85 133.|6 119.40 9 59 59 859.4 35.36 5.71

250.25 133.16 119.39 18 13 3 4823.6 55.37 242.11

NID-O_URS[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_

SGT 5647.3 S(,R 845.3 SG3 342.0 ST 2018.6 5R 539.7 55 634.7
RRT -.8878 I_F -.8830 RTF .9714 CRT -.9667 CRS .8219 CST -.9397

57|0,Z 1_3 .0359 R|3 -.9717 LSA 2168.7 MSA 255.3 SSA 17.3

SG! 5697.E SGZ 385.6 THA 172.40 EL1L=_85.2 EL2 133.7 ALF 165.45

LAUNCH OATE AUG 21 1970

HELIOCENTRIC CONIC

RL 151.34 LAL -.00

RP 108.15 LAP 2.17

RE 138.166 GL o16.74

PLAN[TOCENTRIC CONIC

C3 13.790 VHL 3.713

LNO4 ATMTH LNCH TINE

60.21 9 58 52

119.79 16 4/346

60.21 9 58 52

119.79 16 40 46

60.21 9 58 52

119.79 16 40 46

FLIGHT TIME 186.00 ARRIVAL DATE FEB 23 1971

DISTANCE 528.915

LOL 327.53 VL 26.473 GAL 3.27 A21. 92.31 H_ 249.22 SNA 126.05 ECC ._0845 INC 2.3197 Vl 29.440

LOP 216.73 VP 37.433 GAP 8.88 AZP 89.18 TAL 167.40 TAP 56.62 RCA 99.76 APO 152.30 v2 35.041

OP Z0.75 7AL 59.92 ZAP 152.32 ETS 42.83 7AE 124.84 ETE 16_.04 ZAE 12_3.84 ETC 257.68 CLP-161 .26

0LA -40.18 RAL 268.96 RA0 6567.5 VEL 11.627 PTH 2.04 VHP 6.254 0PA

L-I TIME |NJ tAT IN| LONG |NJ RT _SC |NJ A214TH IN| TIME

1434.36 30.04 10.61 135.63 _18.05 10 _ 46

5468.19 30.05 253.02 135.64 118.04 18 11 54

1454.36 30.04 10.61 135.63 118.05 IO 2_ 46

fl468.19 30.05 253.(Y_ !35.64 118.04 18 II 54
1434.36 30.04 10.61 J35.63 118.05 10 22 46

5468.19 30.05 253.[Y_ |3_.64 118.04 18 11 54

DIFFERENTIAL CORR£CTIONS

TOE -.gOgO TRA 2.0146 TC3-5.0762 8AU .9577

ROE .3090 RRA -.2995 RE3 .5177 FAU .04084

FOE -.31_7 FRA 1.5993 FC3-2.5640 6SP 18_)8

_OE .9601 8RA 2.0368 6C3 5.0861FSP -1120

LAUNCH DATE AUG 21 1970

HELZOCENTRIC CCNIC

RL 151.34 LAL -.00

RP 108.19 LAP 2.02

RC 140.364 GL -14.82

PLAN[TCCENTR|C CC_I|E

C3 14.532 VHL 3.812

NIO-C(XJRS( EXECUTICN ACCURACY

SGT 5721.4 _ 9OS.5 SG5 326.6

-.872| Rf -.8847 RTF .9708

5777.8 1_3 .0287 R13 -.9711

S_I 5764.6 SGZ 391.2 THA 172.97

FLIGHT TIN[ 188.00

DISTANCE 534.719

LOL. 327.53 Vl. Z6.440 GAl. 3.66 AZ'I. 9"4.12 HE.* 252.42 S_A 125.82 ECC

LOP 219.94 VP 37.59_ GAP 9.26 AZP 89.36 TAL 166.17 TAP 38.59 RCA

GP 19.69 7AL 57.67 7AP 153.91 ETS 43.52 |AlE 124.68 ET( 166.88 Z4C

0LA -38,26 RAL 271.37 RAO 6567.6 VEI. 11.656 PTH 2.05 VHP 6.438 OPA

LNCH A?MTH LNCH TINE L-I TIME INJ I._T

63.12 10 22 41 1406,_0 28.36

116.88 16 37 1 5519.07 28.37

63.12 10 22 41 1406.60 _g.36

116.88 16 37 l 5519.07 28.37

63.12 10 22 41 1406._0 28._6

116.88 16 37 1 5519.07 28.37
DIFFERENTIAL CCRR[CTIONS

TOE -.7827 TRA E.2Z'_Z TC3-4.9204 8AU .9575

ROE .3036 RRA -.3054 RE3 .2613 FAU .03847

FOE -.2124 FRA 1.6383 FC3-2.2917 6SP 18885

60E .8395 _RA 2.2431 9C5 4.9285 FSP -1095

1.97 RAP 239.33 ECC 1.2269

POCST TIN IN| 2 LAT IN| 2 LONG

834.4 35.53 2.56

4868.2 33.54 244.96

834.4 33.53 2.56

4868.2 33.54 244.96

834.4 33.53 2.56

4868.2 33.54 244.96

OK_IT OETERNINATION ACCURAC_

ST 1862.7 SR 510.2 $S 585.8

CRT -.9375 CRS .7346 CST -.9241

LSA 1997.9 MS4 284.5 554 17.3

ELI 1923.6 EL2 171.9 ALF 165.48

ARRIVAL DATE FEB 25 1971

.21221 IN(: 2.1183 Vl 29.440

99.12 APO 152.52 V2 35.028

120,07 ETC 258.14 CLP-162.53

•45 RAP 240.80 ECC 1.2392

IN| _ IN| RT ASC IN| A214TH IN| TIr_E POCST TIN IN| 2 LAT IN| 2 LONG
7,L=9 138.17 116.84 IO 46 ? 806.6 31.71 359_32

256.28 138.17 1|6.63 18 9 0 4919.1 31.72 248.30
7.29 138.17 116.84 10 46 7 806.6 31.71 359.32

256._ 138.lT 116.83 18 9 0 4919.1 31.72 248._

7.L_ |38.17 116.84 10 46 7 806.6 31.71 399.32

256.L=8 138,17 |16.83 18 9 0 4919.1 31.72 248.30

MIO-CCURSIE EXECUTION ACCURACY O_|t OETERNINATIO_ ACCURACY

S_T _79_.3 SGR 771.9 SG3 311.4 I_r 1739.2 SR 488.9 SS 553.4

RRT -.8561RRF -.8459 RIT .9710 CRT -.8953 CRS .6394 CST -.9143

SG_ 5843.5 RZ3 .0209 RJ5 -.9712 LSA 1863.5 MSA 311.8 5SA 17.0
S(,1 58_0.1 ,%2 396.4 THA 173.46 ELl 1794.3 EL2 211.I ALF 165.67



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE AUG 21 1970 FLIGHT TIN[ 190.00 ARRIVAL DATE FEB 27 1971

HELI(XENTRJE COLIC

RL 151.34 LAL -.00

RP |08.2] LAP t.B6

RE 142.552 GL -13.02

PLANE TOCENTR;C CONIC

C3 IS.421 VHL 3.9"27

LNO4 ATNTH LNCH TXNE

66.08 10 4724

113.92 16 31 14

66,09 10 47 24

115.92 16 31 14

66.08 10 47 24

113.92 16 31 14

DIFFER[NTJAL C(3_I_CTICNS

TOE -.6354 TRA 2.4616 T¢3-4.67_0 _tU .9647

ROE .2980 RRA -.5154 RC3 .2399 FAU .03526

FOE -.1062 FRA 1.6914 FC3-1.9794 BSP 18875

BOE .7018 8RA 2.4817 BC3 4.6791 FSP -1031

DISTANCE 540.492

LOL 327.53 VL 26.407 GAL 4.07 ATL 91.92 I,tC.A 255.62

LCP 223.14 VP 37.362 GAP 9,66 A_q> 89,52 TAL 164.92

GP 18.73 7AL 55.48 TAP 155.40 ET$ 44.33 ZAE 124.51

5_4A i25.61 ECC .21624 IN(: 1.9240 VI L_.440

TAP 60.54 RCA 98.45 APO 152.78 V2 35.014

ETE 167.63 7AC 119.39 ETC 258.61 CLP-163.75

CLA -36,42 RAL 273,75 RA0 6567,6 VEL 11,696 PTH 2.06 VHP 6,633 DPA -.96 RAP 242,35 ECC 1.2538

L-! T|N[ IN| LAT |NJ LONG |NJ RT ASC IN| AZNTH IN| TIN[ PO CST T|N IN| 2 LAT IN| 2 LC_G

1375.23 26.70 3.81 140.75 115.74 11 10 ;9 775.2 29.93 355.9J

5576.99 26.71 260.07 140.76 |15.73 18 4 11 4977.0 29,94 25_.17

1375,23 26.'/'0 3.81 140.75 115.74 11 10 19 775.2 29.93 355.91

5576.99 215.71 260.07 140.76 115.73 19 4 11 4971.0 29.94 252.17

1375.23 26,70 3.81 140.75 |15,74 11 10 19 77§.Z 29.93 355.91
5576.99 26.71 LqSO.07 140.76 115.73 18 4 11 4977.0 29.94 252,17

N|O-CCURS[ EIECUT|ON ACCURACY ORB|T DETERNXNAT|ON ACCURACY

`%T 3852.3 _ 742,6 SG3 297.4 ST 1632.3 SR 467,4 SS 535.4
RRT -,8_Jl RRF -,8270 RI"F ,9699 CRT -,8301 CRS .5163 CST -.9055

`%8 3899,Z RZ3 .0172 RI3 -,9701 LS& 1746,4 MSA 345.3 SSA 16.9
SGI 3883,5 SGZ 401.7 THA 173,89 ELl 1678,9 EL2 253,4 ALF 166.31

LAUNCH DATE AUG 21 1970 FLIGHT T|NE 192,00 ARRIVAL DATE MAR J 197J

H[LIOCENTR|C C(]qlC

RL 151.34 LAL -.00

RP I09.27 LAP 1.70

RC 144.730 GL -|J.32
PLANE TOCENTR| C CCN|¢

C3 16.4M _ 4.038
LNO_ AZNTH _ TIME

69.13 11 |3Z6

110,87 16 23 2

69.13 11 1326
110.87 16 23 2

69.13 I| 1326

110.87 16 23 2

OXST_U_¢E 346.Z_

LG. 327.33 Vl. 26.374 GAL 4,50 _ 91.74 HCf 258.81 S_ 125.41 ECC .22057 |NC 1.7353 Vl 29.440

226,34 VP 37.3_ GAP 10,07 AZP 89,66 TAL 163,67 TAP 62.48 RCA 97,74 APO 153,07 V2 35.001

GP |7,86 7AL 53,36 2AP |SBoBOETS 45,29 7N[ |24°35 ETE 1_:8,L_ ZAC IIB.7B ETC 259,08 CLP-164.94

OIFFERENT|AL C.CRN[crIo_

TOE -.4948 TRA 2.7045 TC3-4.4193 BAU .9740

ROE .2964 RRA -.5249 R¢3 ,_9 FAU ,03244

FOE -,0179 FRA 1,7347 FC3-|,7055 BSP 19028

BOE .5768 BRA 2.7240 BC3 4,4242 FSP -964

-34.65 RAL 273.99 RAO 6M7.7 V(L !1.741PTN 2.07 VHP 6.84| DPA -2.27 RAP 243.99 ECC 1.2710
L-l TINE |NJ I.AT |NJ _ |NJ RT A_K_ IN| ATt4TH IN| TINE PO CST T|N |NJ 2 LAT IN| 2 LONG

|338.82 25.07 .07 143.M 114.75 11 35 45 738.8 28.19 352.24

5643.ZZ 25.08 264.48 143.39 |14.74 17 57 5 5043.2 28.20 256.65

1338,82 25,07 ,07 143.38 |14.75 J1 35 45 738,8 28,19 352.24

_N3.ZZ 25.08 264.48 143.39 |14.74 17 57 5 5043.2 28.20 256.65

1338,82 25,07 ,07 143,_ 114.75 11 55 45 738,8 28.19 352.24

564,3.22 25.08 2Y_4.48 |43.39 114.74 17 57 5 5043.2 28.20 256.65

NI0-COJR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5907,B `%R 717.2 SG3 283.7 ST 1561.7 SR 450.8 SS 528.7

RRT -.8222 RRF -.8083 RTF .9694 CRT -,7471CRS .3974 CST -.9062

SGB 595|.1 f_3 ,0132 R13 -,9695 LSA JEGB,O NS_ 373,4 SSA 16.6

_G| 5937.2 SG2 40_,2 THA 174._7 ELI 1598.9 EL2 292.7 ALF 167.40

LAUNCH OAT[ AUG 21 1970 FLIGHT TIN_ 194.00 ARRIVAL DATE MAR 3 197t

HELIOCENTRIC CONIC

RL 151.54 LAL -.00

RP 108.31 LAP 1.54

RC 146.899 GL -9.72

PLANET(XENTRIC CONIC

C3 17.f_7 VHL 4,206
LN¢J4 ATHTH LNCH TIN[

72.3G 11 41 33

IO7.64 16 11 44

72.36 II 41 33

107.64 16 11 44

110.00 15 17 3d
110.00 17 34 54

DZrFERENT|AL CC_q[CT|CNS

TOE -.3551 TRA 2.9573 TC3-4.1522 BAU .9_7

ROE .2974 RRA -.5_49 RC3 .17g0 FAU .O2980
FOE ,0587 FRA 1.7738 FC3-1.4_7 8_P 19202

801[ ,4632 BRA 2,9762 8C3 4,1561 FSP -940

DISTANCE 551,921

LQ- 327.53 VL Z6.341 GAL 4,96 AZ_. 91,55 14(:4 262,01

LCP 229.54 VP 37.291 GAP 10.49 ATP 89.78 TAL 162.40

GP 17.08 ZAL 51.32 ZAP 158.11 ETS 46.41 7AE 124.18

SNA 425.2[3 ECC .22525 INC 1.5509 Vl 29.440

TAP 64.41RC4 97.00 APO 155.40 VZ 34.988

ETE 168.87 7AC 118.25 ETC 259.56 CLP-166.JO

OLA -32.97 RAL 276.09 R_O 6567.7 VEL J1.793 PTM 2.09 VNP 7.062 DPA -3.50 RAP 245.70 EC¢ 1.2911

L-] T|NE |NJ LAT |NJ LCNG |NJ RT AS(: IN| AZNTH JNJ TIN[ PO CST TIN IN| 2 LAT IN| 2 LONG

1294.9_ 23.47 355.87 146.05 113.85 12 3 B 695.0 26.49 348.11

5719.99 23,49 269,66 146,06 113,83 17 47 4 5120.0 26.50 261.90
1294.9_ 23.47 355.87 14G.05 i13.85 12 3 B 695.0 26.49 348.11

5719.99 23.49 269,66 |46.06 113.83 17 47 4 5120.0 26.50 261.90

5886.67 17.66 279.40 142.92 119.75 16 55 40 5286.7 21.49 272.36

5464,34 29.57 252,47 148.63 107,99 19 5 58 4964,3 31,74 243.94
NIO-C(_UR$[ E_CUTICN ACCURAC_ ORBIT OETERNIN_TION ACCURACY

`%T 5957,9 _ (_4,B `%3 270,6 ST 1523,4 SR 436.9 SS 530.0

RRT -.8055 I_ r -,7900 RTF ,9_89 CRT -.6485 CRS ,2866 CST -.9145
SG8 59_.2N_3 .0099R13 -.9690 LS_ 1623.6 _ 395.2 SSA 16.2

SG| 59_4,_ `%_ 409.9 TIM 174.61 ELl 1550.8 EI.Z 326.7 ALF 168.97

LAUNCH DATE AUG 21 1970 F_IGHT TIN[ I_N_.O0 ARRIVAL DATE NAR 5 J97J

H[LIOCENTRI¢ CONIC

RL 151.34 LAL -.00

RP 108.35 LAP 1.36
RC 149.097 GL -B,24

PLAN[TOCENTRIC CONIC

C3 19.097 VY4. 4.370

LNCH ATNTH LNCH TIME

75.B9 12 13 7

104.11 15 56 l

75.89 12 |3 7

IO4,11 15 5e J
J10.00 14 49 58

110.00 tO |B 21

DISTANCE 557.571

LB. 327.53 VL 26,308 GAL 3.44 AZl. 91.37 HCA 265.20 SNA

LCP 232.73 VP 37,255 GAP 10.93 AZP 89,89 TAL 161.13 TAP

GP 16.37 7AL 49,_ ZAP 139,35 ETS 47,71 ZA[ 124.01 ETE

124.99 ECC .23024 INC 1.3695 Vl 29.440

66.33 RCA 96.21APO 153.77 V2 34.975

169._8 |At !17.77 ETC 260.04 CLP-167.23

OLA -31.38 RAL ZBO,OB RN) 6567,_ VEL 11,832 PTH 2,10 VHP 7.297 OPA -4,64

L-I TIN[ IN,/ LAT |NJ _ IN| RT ASC IN| AZNTH IN| TIN[ PO CST TIN
J239,25 21,93 3_0,89 148.75 !13,02 12 35 47 639,2

3811,65 21,94 275.9Z |48.76 Jl3.0| 17 32 53 5211.7

1238.25 21,93 3_0,89 |48.75 1|3.02 12 33 47 639.2

3811.65 2|.tH _75._ JdB,7_ |13.01 17 32 53 5211.7

729.75 13.08 _0_.90 143.93 |Zl.B6 15 2 7 129.7

5369.15 3|.37 245.65 15_.32 104.32 19 47 51 4769.1
OIFFEII_NTIAL CONIq_CTIOkL5

TDE -.2149 TRA 3.L_IB TC3-3.8746 B_AJ ._JO0

ROE .3004 RRA -.5456 RC3 .1549 FAll ,02727

FOE ,1262 FRA |,8102 FC3-|.2_4 B_P 19376

BO[ .3694 BRA 3.2403 BC3 3.RT_7 FSP -B_

RAP 247.47 ECC 1.3143

IN| 2 LAT IN| 2 LONG
24.85 343.20

24.96 26B .22

24.85 343.20

24 .B6 268.22

17.20 302.21

33.02 236.81

ORBIT DETERNINAT|ON ACCURACY

ST 1514.2 SR 424.8 59 536.4

CRT -.5405 CRS .1874 CST -.9272

LSA 1610.3 NSA 409.5 SSA 15.9

EL| 1532.5 EL2 353,J ALF 170.6"9

MID-GOUR_ [)I(OJT|CN ACCURACY

`%T eOOZ._ SGR 674.6 ,%3 238.!

RRT -.7891 _ -.7724 RTF .9686

`%B _040.0 RZ3 .0071 213 -.9687

,%1 0025,8 ,%2 412.7 THA 174.91

1156



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

1.4UNO4 0AT( AUG 11 1970

H(L|(XENTRIC (.CNIC

RL 151 .34 LAL -.00

RP 108.39 LAP 1.19

24 151.205 GL -6.95

PLAME TOCFNTRI( COLIC

43 20.719 V_ 4.552

LNO4 A_ATH LNO4 TIN[

80.11 12 51 Z8

99.89 15 3_ m

100.00 13 ZJ 34

100.00 15 45 13

110.00 14 32 411

11o._00 18 50

FLIGHT TIN( 198.00 ARRIVAL OAT( NAR 7 1971

0I STAI_( 563.173

LQ. 327.5) VL 26.774 GAL 5.95 A_l- 91.19 I,ICA 168.39 SNA 124.79 ((C .23565 IN(: I .1899 Vl 29.440

L(]P 235.92 VP 37.119 GAP 11.38 ATP 89.97 TAL 159.86 TAP 68.25 RCA 95.38 APO 154.19 v2 34.962

(dP 15.71 7AL 47.49 7AP 160.51 (TS 49.20 7A( 1Z3.84 (T( 169.85 ZAC 117.35 ETC _60.54 CLP-168.34

OkA -29.86 RAL 281.95 RAO 6567.8 V[L 11.9Z1 PTN Z.IZ VHP 7.547 OPA -5.70 RAP 249.30 (CC 1.3410

L-I TIN( INJ LAT INJ _ INJ RT A._ INJ A_ATH INJ TIN( PO CST TIN INJ _ LAT INJ Z L(_G

11G0,76 20.43 344.34 151.49 112.16 13 10 49 560.8 23.27 336.70

640.86 20.44 506.12 151.50 112.26 15 43 19 40.9 23.28 298.48

676.19 19.46 50b.31 151.06 113.15 15 32 50 76.2 22.43 300.77

f_0.66 21.41 303.55 151.91 111.37 15 55 14 .7 24.12 295.80

830.33 9.41 314.37 145.53 123.02 14 46 38 250.3 13.69 307.89

5507.33 32.33 241.(M 155.55 101.77 20 18 56 4707.3 33.61 232.08

0 IFirER(NTIAL C.Ci_I[C T ZCl_q

YO( -.0736 Tl_ 3.49gO TC3-3.59_3 8AU .9957

RO( .3049 RRA -.3_ Re3 .1341 I_AU .02487

IrO( .1858 FRA 1.8450 IrC3-1.0_3"Z 8SP 195_J

_( .3137 ERA 3.5171 _k_3 3.5948 FSP -859

N|O-C£XIR_I( EXECUTION ACCURACY MIT DETERNINATION ACCURA(Y

`%T r_O41.l SC_ GSGol `%3 Z48.2 ST 1529.5 SR 414.1 SS 545.9
RRT -.T733 _ -.7355 RTF" ._=454 CRT -.4504 CRS .1013 CST -.9411

S_ C_076.6 _ .0049 R13 -.9685 LSA 1623.4 NSA 416.2 SSA 15.5

`%1 G0(_.5 _ 414.5 THA 175.18 £L1 1540.5 (1_ 371.1 ALF 172.94

L_UNO4 OAT( AI, I_ 21 1970 FLI_AT TINE _00.00 ARRIVAL DATE NAR 9 J971

H[L IOCENTRIC C(3NI C

_. 151.34 L_k -.00

RP 108.43 LAP 1.01

RC 153.343 GL -5.58

PLANE TOOrNTRI¢ CONIC

C3 22.57S VHt. 4.752
LNO4 A_ATH _ TIN[

87.41 13 5? 19

92.59 14 40 53

1(30,00 14 21 56

100.00 16 58 57

110.0(3 14 20 17

110.00 19 16 55

0I$TANC( _.721

LOt. 327.53 Vl. _6.241 GAL 8.49 A2L 91.01 _ ZTJ.Sdl _ I_4.58 (CC .24148

Z_9.11 VP 37.1lM GAP 11.86 421_ _0.03 TAL 1_.58 TAP 70.16 RCA 94.50

GP 15.15 ZAL 45.70 7AP 161.61 (TS 50.91 74( 123,67 (T( 170.26 7AC 116.97

01-4 -_.43 RAL _3.72 RAO 6547.8 rib 1|._3_ PTH 2.14 VHP 7.813 OPA -6.68
L-I TIN[ INJ LAT INJ LONG |NJ RT ASC INJ A214TH INJ TINE PO CST TIN

99"Z.14 18.9_ 331.31 154.26 111.57 14 13 51 392.1

850.95 18.99 3_0.g_ 154._ 111.55 14 55 4 251.0

91Z.Z5 12.56 3Z_.44 151.2,3 117.35 14 37 8 312.3
5694.11 25._ _.57 I_.TO 105.88 18 33 52 5094.1

916.89 6.17 318.97 147.41 123.69 14 35 44 316.9

5L_,.24 32._0 237._ 1_,_0 _.8A L_0 44 38 4662.2

0IFFER(NTIAL _CTION_

TO( .0695 7RA 3.78g_ TC3-3,30g0 _ .99_1

RO( .3108 RRA -.3¢_16 RC3 .1159 FAU .02"Z57

F_( .2387 FRA 1.8783 FC3 ".8653 8SP 19694

80( .3184 8RA 3.8076 8C3 3.3110 FSP -821

IN( 1.0110 Vl 29.440

APO 154.67 V2 34.949

(TC 261.04 CLP-169.42

RAP 251.19 (CC 1.3716

INJ 2 LAT INJ 2 LONG

21.74 3_3.71
21.75 313.39

16.13 315.47

27.59 2_0.31

10.55 312.63

33.91 228.59

ORBIT 0(T(RNINATION ACCURACY

ST 1563.9 SR 404.3 SS 556.8

CRT -.3246 CRS .0280 CST -.9541

LSA 1657.1NSA 416.2 SSA 15.1

ELI 1569.8 EL2 380.9 ALF 174.90

NID-CCU_[ (_CUTION ACCURACY

`%T _074.2 &_ 6345.7 `%4;3 234.9

RRT -.75B0 _ -.7395 RTF .96_4

SG_ 6107.7 R23 .0031 R13 o.9684

S_I _O93.5 `%2 415.Z THA 175.42

LAUN(H 0AT( AUG Zl 1970 FLIGHT TIN( Z0Z.00 ARRIVAL 0ATE MAR 11 1971

H(LI_([NTRIC CONIC 0ISTAN([ 574.210

RL 151.34 LAL -.00 LO. 327.53 VL 26.208 GAL 7.06 ATL g0.83 HCA 274.76 SNA 124.38 (CC .24778 INC .8317 VJ 29.440
RP 108.47 LAP .83 LOP 242.29 VP 37,149 GAP 12.55 421_ 50.07 TAL 157.31 TAP 72.07 RCA 93.56 APO 155.20 V2 54.937

RC 155.470 GL -4.36 GP 14.59 7AL 44.00 7AP 162.64 (TS 52.87 74( 113.50 (T( 170.63 Z_C 116.62 ETC 261.fl5 CLP-170.49

PLANET(_(NTRIC CONIC

C3 24.707 VNL 4.971 0LA -27.07 RAL 285.39 RA0 65_.0 V(L 12.087 PTH 2.16 VHP 8.096 0PA -7.59 RAP 253.12 ECC 1.4066

LNO4 ATNTH LNCH TIN( L-I TiN( INJ I.AT INJ LONG INJ RT AS_ INJ ATNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 13 12 4 1184._5 11.66 341.9_ 154.39 115.99 13 31 48 584.3 15.06 334.96

90.00 15 39 25 701._8 23.72 311.89 159.15 105.94 15 51 8 102.9 25.68 303.77

100.00 15 58 24 1034.56 8.64 329.41 15Z.B| llb.7_ 14 15 39 434.6 12.41 322.65

100.00 17 35 46 5615.85 27.01 263.15 110.18 103.33 19 9 22 5015.6 28.57 254.70

110.00 14 11 0 _4.M 3.20 323.1_ 149.47 124.05 14 27 35 395.0 7.65 316.81

110.00 19 39 39 5228.19 33.27 235.10 161.56 88.35 21 6 47 4628.2 54.06 225.95

OIFFCRI[NTIAL CORR(CTIONS NID-COUI_ (_CUTIOI ACCURACY CR81T OETERNINATION ACCURACY

TO( .2143 TRA 4.09_0 TC_--3.0_94 _ 1.0012 `%1 6101.8 SC_ _.1 `%3 _4.2 ST 1611.9 SR 395.0 SS 568.2

• 3177 RRA -._0_ RC3 ,0999 FAU .01037 RRT -.7434 _RF -.P'_44 RTF .9_84 CRT -.2277 CRS -.0339 CST -.9650
FOE. .2859 FRA 1.9111 FC3 -.7138 88P 19_50 S_ 6133.4 1_3 .0017 R13 -.9685 LSA 1705.3 NSA 411.2 SSA 14.7

• 3e32 ERA 4.1127 8¢3 3.0310 FSP -786 S_1 8119.4 `%Z 414.9 TiM 175.65 ELI 1614.6 (L_ 384.0 ALF 176.61

LAUNO'I OAT( AUG 21 1970 FLI_T TINE 2D4.00 ARRIVAL 0ATE 14_R 13 1971

I(:Lf_C(NTRIC CCNIC DISTANQ[ 579,$31

RL 151.34 L_L -.00 _ 327.53 VL 28.175 GAb 7.67 AZl. g0.G5 _ 277.94 Sl4A 124.18 (CC .25460 INC .6508 VI 29.440

RP IO8.51 LAP .64 I._P245.48 VP 37,114 GAP 1_,88 AZP _0.0_ TAL 156.04 TAP 73.99 RCA 92.56 APO 155.79 v2 34.925
RC 157.587 6L °3.24 GP 14.10 ZAL 41.39 7AP 16_._O (TS 55.10 7A[ 123.32 (T( 170.96 ZAC 116.50 (TC 262.07 CLP-171.54

PLANETOC(NTRIC (.CNIC
C3 27.140 VHL 5.Z10 OLA -25.79 RAL _.95 RllO 65(_.1 VEL 12.187 PTH 2.19 VHP 8.398 OPA -8.43 RAP 255.09 ECC 1.4467

LNCH A214TH _NO4 TINE L-I T;N[ INJ LAT INJ LO_ |NJ RT AS( INJ A2MTH INJ TINE PO CST TIN INJ 2 LAT iNJ 2 LONG

gO.00 12 47 17 1311.49 7.77 349.31 156,03 117.3| 15 9 9 711.5 11.37 342.48

gO.00 16 16 41 (R'Z.II 25.12 _06._t9 162.75 IO5.52 16 27 4 22.1 26.13 298.09

100.00 13 42 33 1133.06 5.345 $34.g0 154.74 119.45 14 I 26 533.1 9.26 328.26
I00.00 18 4 8 5563.81 Z7.77 259.47 163.39 101.93 19 36 52 4963.8 29.08 250.91

110.00 14 3 31 10_7.L_8 .44 32_.85 151.67 124.18 14 21 18 467.3 4.92 320.63

110.00 19 59 39 5Z02._ 33.51 233.1E 164.49 97.20 21 26 21 4_12.4 34.14 223.93
OIFFER(NTIAL CORI_CTICN_ NID-OOUR_ ()_CUTIOM ACCURACY ORBIT OETERNINATION ACCURACY

TOE ._O8 TRA 4.4151 TC3-Z.7578 _ 1.0010 `%T 61_3.5 9GR _O5._ SG3 214.0 ST 1668,1 SR 386.1 SS 579.2

RO_ .3257 RRA -.3932 RC3 .08_O FAU .01850 RRT -.7_93 RM_ -.7101RTF .9687 CRT -.1416 CRS -.0858 CST -.9738

FOE .3277 FRA 1.9431FC3 -.5837 8!iP _ _ 8|53.d _ .000_ R13 -._7 LSA 1762.0 NSA 402.8 SSA 14.4

BO( .4861 8RA 4.43L_6 8C3 _.7589 FSP -753 ,%1 6139.5 S_2 413.4 THA 175.85 ELl 1669.0 EL2 382.0 ALF 178.02
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JPL T M 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5. 1970 )

LAUN(H DATE AUG E1 1970 FLIGHT TINE 206.00 ARRIVAl. CAT[ NAR 15 1971

HIELICX:ENTRIC CONIC DISTANCE 584,975

RL 151 .34 LAL -.00 LOL 327.53 VL 26.142 GAL B.32 AZL 90.47 PiCA 281.13 SNA 123.98 ECC .26199 INC .4672 VI 29.440
RP 108.54 LAP .46 LOP 248.66 VP 37,080 GAP 13.43 ATP 90.09 T&L 154.78 TAP 75.91 RCA 91.50 APO 156.46 V2 34.913

RC 159.692 GL -2.21 GP I3.66 74L 40.86 7AP 164.49 KTS 57.64 7A[ I23.14 [TE 171.26 ZAC 116.00 ETC 262.59 CLP-172.58
PLANE T(XENTRIC CON|C

C3 _9.923 VHL S.470 CLA -24.$9 RAL 288.43 RA0 65_.2 VlEL |Z._O PTH Z.22 VHP 8.722 0PA -9.20 RAP 257.09 ECC 1.4925

LNCH ATNTH LNCH TIN[ L-I TZNE INJ LAT INJ _ |NJ RT ASC |NJ A_q4TH XNJ TIN[ PC) CST TIN INJ 2 LAT INJ 2 LONG

90.00 12 30 4? 1412.56 4.58 355.01 J58.02 117.98 12 54 ]9 812.6 8.26 548.30

90.00 16 44 59 5857.85 25.90 280.66 165.97 101.86 18 22 37 5257.8 27.28 272.27

100_00 13 30 40 12J9.22 2.48 339.65 156.87 119.80 13 50 59 619.2 6.43 355.09

100.00 18 27 47 5526.40 28.25 256.79 166.49 1_.20 19 59 54 4926.4 29.37 248.17

110100 13 57 26 1135.25 -2.16 330.40 |53.97 124.12 I4 16 21 535.2 2.33 324.19

110..00 20 17 30 5183.14 33.66 231.64 167.41 96.34 21 43 53 4583.1 34.17 222.45

01FFKRENTIAL CORglECT|ONS NI0-Q:XJI_JE E_ECUT|ON ACCURACY ORBIT 0[TKRRINATION ACCURACY

TOE ._098 TRA 4.7515 TC3-2.4951 BAU ._J66 SGT 6139.4 _ _9.6 $63 204.3 ST 1728.5 SR 377.3 SS 589.6

ROE .3345 RRA -.4057 RC3 .0737 FAU .01633 RRT -.7157 _ o._ R1T .9692 CRT -.0664 CRS -.1293 CST -.9805

F0[ .3649 FRA 1.9752 FC3 -.4725 6SP 20210 _ 6167.6 R_3 -.(X)OZ R13 -.9692 LSA 1823.1 NSA 392.4 SSA 14.0

BOE .6097 BR4 4.7688 BC3 2.4962 FSP -723 SG| 6153.9 SGZ 410.8 THA 176.05 ELI 1728.7 EL2 376.5 ALF 179.15

LAUNCH OATE AUG 21 1970 FLIGHT TINE 208.00 ARRIVAL {)ATE NAR 17 1971

H[L IOCENTR|C CCNZC

RL 151 .34 LAL -.00

RP 108.58 LAP .27

RC 161 .?84 GL -1.25

PLANE T(XENTRI C CONIC

C3 33.109 VHL 5.754
LNC_ 4ZNTH LNCH TINE

90.OO 12 18 24

90.00 17 8 25

100.00 13 21 17

I00.00 IB 48 14

110.00 J3 52 25

110.00 _ 33 36

0I$T/,M_[ 390.2_

LQ. 321.53 VL 26.109 GAL 9.02 421. 90.28 H¢J 284.30 SMA

LCP 251.84 VP 37.046 GAP 14.02 A2'P 90,07 TAL 153.54 TAP

GP 13.25 ZAL _9.42 ZAP 165.32 ETS 60.51 ZAI[ 122.96 KT[

123.78 KCC .27003 ZNC .2795 VI 29.440

77.84 RCA 90.36 4PO 157.20 V2 34.901

171.54 ZAC 115.73 FTC 263.13 CLP-173.62

OLA -23.46 RAL 269,82 RAO 6_.3 MEL 12.429 PTH 2.25 VHP 9.069 OPA -9.91
L-| T;14E INJ LAT ;NJ _ INJ RT A_ ;NJ AZNTH INJ TIN_ PO C$T TIN

1500.45 1.Tfl 359.93 1_.21 118._7 12 43 25 900.5

M20.81 26.39 27_.06 1_.10 100.65 _6 45 26 5220.8

1297,_0 -.17 343.95 159.14 119.89 13 42 54 697.5

5498.99 _8.56 254.8_ 169.5_ 99.21 L_3 19 53 4899.0

1199.88 -4.62 333.78 1_6.37 123.91 J4 12 25 599.9

91_9.37 33.76 2_._8 J/_.3_ 95.72 21 59 45 4569.4
0IFF[RI_NT|AL CORRECTIONS

TO£ .6617 TRA 5.1058 TC5-_.24_8 6AU ,99_6

ROE .3440 RRA -.4182 RC3 .0627 FAU ,01446

FOK .3986 FRA 2.0078 FC3 -.3780 6SP 20407

8OE .7458 EWA 5.1_29 6C5 2.2446 FSP -696

N_0-COURS_ EXECUTION ACCURACY

_GT 6149.6 _ 573.2 5_3 195o.1

• RT -//025 _ -._37 RTF .9698

6176.2 /_3 -.0008 R13 -.9698

SGI 6162.8 _2 407,1 THA 176.24

RAP 259.13 ECC 1.5449
INJ 2 LAT INJ 2 LONG

5.52 353.27

27.60 269.60

3.81 337.42

29.54 246.15

-.14 5_7.56

34.18 221.36

CI_IT 0[TKRNINATION ACCURACY

ST 1790.1 SR 368.6 SS 599.4

CRT -.0014 CRS -.1662 CST -.9855

LSA 1885.4 NSA 380.7 55_ 13.7

ELI 1790.1 EL2 368.6 ALF 179.98

LAUNCH O_T[ AUG ZI 1_0 FLIGHT TIN[ ZI0.0O ARRIVAL 0ATE MAR 19 J971

LNC_ _?NTH LNCH TINE L-I TINE
9(}.00 12 8 37 1580.01

90.00 17 28 36 5794.08

100.00 13 13 M 1370.16

100.00 19 6 16 5479.16

IlO_O0 13 48 12 1261.79

110.00 20 48 11 5160.29

OZFFKR[NTIAL CORg[CTIONS

TO[ .8185

_E ,3540

FOE .4298

BOE .8917

Ht[LIOCENTRI( CONIC DISTANCE 595.389

RL 151.34 L_L -.00 LOL 327.53 VL 26.077 G_L 9.76 AZL 90.09 HCA 287.48 5M_

RP 108.51 LAP .08 LCP 255.01 VP 37.012 GAP 14.65 A?P 90.05 TAL 152.31 TAP

RC 163.865 GL -.37 GP 12.87 ZAL 38.08 ZAP 166.08 ETS 63.75 ZAE 122.77 ETE
PLANETOCENTRIC CONIC

C3 36.761 VHL 6.065 OLA -22.40 RAL 291.1_ RAO 6568.4 V[L _2.575 PTH 2.28 VHP 9.442 OPA -10.56 RAP 261.18 ECC 1.6050

INJ LAT INJ LONG |NJ RT AS<: ZNJ AZNTH INJ TIN[ PC) CST TIM INJ 2 LAT INJ 2 l-ONG

-.81 4.37 162.52 118.31 12 34 57 980.0 _.98 357.74

26.72 276.17 172.15 99.75 19 5 10 5194.1 27.79 267.67

-2.64 347.93 161.51 119.79 13 36 28 770.2 1.35 341.41

28.77 253._8 172.52 98.48 20 37 35 4879.2 29.65 244.68

-6.96 337.04 1_.83 123.55 14 9 14 661.8 -2.50 330.79

33.82 _29.67 173.24 95.31 22 14 11 4560.3 34.18 2_0.65

NI0-COUR$_ [X[CUT|ON ACCURAC_ ORBIT 0KTERNIN_TION ACCURAC_

TRA 5.4809 TC3-2.00_9 Bt4J .9_47 S_T 6154.6 S6R 556.5 S_3 186.3 ST 1851.5 SR 359.6 55 608.9

RRA -.4_5 RC3 .0528 FAU .01264 RRT -.6896 I_ -.6714 RTF .9706 CRT .0551 CR5 -.1981 CST -.9893
FRA 2.0421 FC5 -.2976 6SP 20394 S_ 6179.7 R_3 -.0012 R13 -.9706 LS_ 1947.4 NSA 368.3 SSA 13.2

BRA 5,4977 6C3 2.0036 FSP -669 _1 6166.6 _2 402.2 THA 176.42 ELI 1851.6 EL2 , 359.1 ALF .64

LAUNCH OAXE AUG 21 1970

H_LI(XENTRI¢ CONIC

RL 151.34 LAL -.00

RP 108.65 LAP -.11

RC 16_.932 GL .45

PLANETC_ENTR|C CONIC

C3 40.956 VIaL 6.400

LN(.H A2_4TN LKH TINE
90.00 12 0

90._O 17 46 19

I00.00 13 7 15

I00.00 19 L_Z 21

110.[30 13 44 37

IJO.O0 21 I £B

123.58 ECC .27878 INC

79.79 RCA 89.13 APO

171.79 2AC 115.47 ETC

OIFFER[NTZAL C.CIRR[CTI(_

TOE .9809 TRA 5.8791 TC3-|.7735 _ .9714

ROE .3645 RR_ -.4425 RC3 .0437 FAU .01087

FOE .4592 FRA 2.0787 FC3 -.2297 6SP 20756

BOg 1.0464 BRA 5.8957 6C3 1.7741FSP -643

.0857 Vl 29.440

158.04 v2 34.890

265.66 CLP-174.66

FLI_4T TINE 212.00 ARRIVAL O_TE MAR 21 1971

DISTM_E E00.429
LOL 327.53 VL _6.043 GAL 10.55 42_. 89.89 H_ _90.65 SMA 123.39 ECC .28832 INC .1115 Vl 29.440

LOP _8.18 _/P 36.9_0 GAP 15.32 AZP 89.96 TAL 131.11 TAP 81.76 RCA 87.82 APO 158.97 v2 34.880

GP 12.53 ZAL 36.81ZAP 166.7_ ETS 67.40 ZAI[ 12"Z.56 ETE 172.02 2AC 115.22 ETC 264.21 CLP-175.69

OL_ -21.40 R#J. zgz.33 RAO 6568.6 _I[L 12.741 PTH 2.32 VHP 9.845 OPA -11.14 RAP 263.26 £CC 1.6740

L-] T|NE ]NJ LAT _NJ _ ZNJ RT AS( INJ AZNTH INJ T_ME PO C$T TIN IHJ 2 LAT |NJ 2 LONG

1653.65 -3.19 6.48 164.93 116.15 12 28 9 1053.7 .60 1.85

5775.04 26.93 274.6_ 173.16 99.11 19 _'_ 34 5175.0 27.91 266.29

1438.34 -4.94 331,70 163.96 119.52 13 31 13 838.5 -.97 345.16

5463._8 28.91 _52._18 175._0 97.97 20 53 26 4865.4 29.71 243.66
1321.40 -9.19 340.22 161._ 123.07 14 6 38 721.4 -4.77 333.92

5159.29 33.85 229.49 176.16 95.08 22 27 23 4555.3 54.18 220.26
CRSIT OETERNINATION ACCURAC_

ST 1911.1SR. 350.4 SS 618.5

CRT .1044 CR$ -.2260 CST -.9922

LSA _07.7 NSA 355.4 SS_ 12.8

ELI 1911.4 EL2 548.4 ALF 1.13

NID-COUI_IE EXECUTION ACCUR_,Cv

SGT 6135.0 _R 3_9._ SG3 178.1
_T -.6769 RRF -.6393 RTF .9715

6176,6 R_3 -.0014 RJ3 -.9715

S_I 6163.9 S_2 396.2 THA 176.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970 J

LAUNCH OATE AUG 21 1970

HEL I(XENTRLC CONIC
RL 151.34 LAL -.00
RP 108.68 LAP -.29
RC 167.985 GL 1.21

PLANETOCENTRIC CONIC
C3 45.789 VHL 6.767

LNO4 ATMTH LI_H TIN[
90.00 11 53 52
90.00 19 2 5

1oo.oo 13 1 5(3
100.00 19 36 49

11o.o0 13 41 33
11o.00 ZI 13 _5

FLIGHT TIM[ 214.00 ARRIVAL DATE MAR 23 1971

DISTANCE 605.335
LOL 327.53 VL 26.013 GAL 11.41 AZL 99.68 HCA 293.92 Se4A 123.20 Ice .29876 XNC .3199 Vl 29.440
LOP 261.36 VP 36.947 GAP 16.05 AZP 89.87 TAL 149.94 TAP 83.77 RCA 86.39 APO 160.01 v2 34.869

GP 12,21ZAL 35.64 ZAP 167.37 ETS 71.48 ZAE 122.34 ETE 172.23 ZAC 114.98 ETC 264.75 CLP-176.74

DLA -20.47 RAL 293.47 RAO 6568.7 VEL l_.929 PTH 2.36 VHP 10.282 0PA:-I1.66 RAP 265.34 ECC 1.7536
L-I TIN[ INJ LAT INJ LOMG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT ZNJ 2 LONG
1722.77 -5.40 12.36 167.41 117.84 12 21 55 1122.8 -1.63 5.70
5762.11 27.06 273.g0 178.14 98.66 19 38 7 5162.1 27.98 265.35
1503.47 -7.|0 355.31 166.48 119.11 13 26 55 gO3.5 -3.17 348.73
5456.64 28.99 251.74 178.45 97.64 21 7 46 4856.6 29.74 243.02
1379.00 -11.31 343.33 163.94 122.47 14 4 32 779.0 -6.95 336.95
5153.87 33.86 L:_9.38 179.08 95.02 22 39 29 4553.9 34.18 220.15

OIFFERI[NTIAL CORN[CTION$
TOg 1.1507 TRA 6.3036 TC3-1.5553 BALI .9324
ROE ,_753 RRA -.4540 RC3 .0353 FAU .00911
FOE .4874 FRA 2.1184 FC3 -.1723 BSP L_881

1.2103 8RA _.3199 BC3 1.5337 FSP -617

N10-_ EX[CUTION ACCURACY ORBIT OETERNINATION ACCURACY
`%T 6151.2 _ 521.2 `%3 170.4 ST 1968.3 SR 340.9 SS 628.3
RRT -,6641 RRF -,6475 RTF ,9726 CR1 .1478 CRS -.2508 CST -.9943
SC_ 6173.2 RZ3 o.00J4 213 -.9726 LSA 2065.9 MSA 342.3 SSA 12.4

`%1 6160,9 St_ 389,1 THA 176,77 ELI 1969.0 f'L.2 336,9 ALF 1.51

LAUNCH DATE AUG 21 1970 FLIGHT TIN[ 216,00 ARRIVAL DATE MAR 25 1971

HELIOCENTRIC C.CNIC
RL 151.34 LAL -.0(3
RP IO8.71 LAP -.48
RC 170.025 6L 1.91

PLANIET(XENTR|C CCNI¢
C3 51.376 VHL 7.168
LNCH A214TH LNCH TINIE

98.OO 11 48 8

90.00 18 16 13
I00.00 12 57 I0
100.00 19 49 93
110.00 13 38 51
110.00 21 24 40

DIFFER[NTIAL _RRI[CTI(]¢S

TOE 1.3299 TRA 6.7585 TC3-I .3484 BAU ._. 3
ROE .3865 RRA -.4646 Re3 ,0280 FAU .00735
FOE .5155 FRA 2.1622 FC3 -.1239 8SP 20942

BOg 1.3849 BRA 6.7745 6C3 1.3487 FSP -590

OIST_K1E 610.081
LOL 327.53 VL 25.981 GAL 12.34 A21. _3,46 HCA 296.99 St4A 123.02 ECC .31022 ZNC .5380 Vl 29.440
LOP 264.53 VP 36,916 GAP 16,83 AZP 89,76 TAL 148,81 TAP 85,80 RCA 84,85 APO 161.18 V2 34.859
GP 11,92 ZAL 34,55 ZAP 167,88 ITS 1_,01 ZAl[ 12_,10 ETE 172,4) Z4C 114.74 ETC 26S,30 (LP-177.79

0LA -19,60 RAL 294,52 RAO 6568,9 '/EL 13,143 PTH
L-! TIME INJ LAT
1788.21 -7.46
5754.21 27.14
1565.47 -9.14
545Z.18 29.03
1434.78 -13.33
5155.64 33.85

2.40 VHP 10.756 DPA -12.13 RAP 267.43 gCC 1.8455
]NJ LONG INJ RT AS(: |NJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LON6

16.06 169.95 117.39 12 17 57 1188.2 -3.73 9.36
Z73.33 181,08 98,39 19 52 7 5154.2 28.03 264.78
358.78 169.05 118.58 13 23 15 965.5 -5.26 352.15
251.41 181.38 97.47 21 20 45 4852,2 29.76 242.69
346.39 1_.56 121.77 14 2 47 834.8 -9.04 339.93
_.51 181.00 95.10 _ 50 35 4555,6 34.18 220.26

NIO-C.CURS£ EXECUTfON ACCURACY OR8ITOETERt4INATXC_ ACCURACY
_T 6144.4 `%R 5(_.5 SG3 163.2 ST 2023.2 SR 330.8 SS 639.0
RRT r,6510 RRF -.6355 RTF .9739 CRT ,1866 CRS -.2735 CST -.9958
`%e 6164,9 R_3 -.0013 R13 -,9739 LSA 2121,9 NSA 328.9 SSA 12.0
`%1 6153.1 `%Z 380.9 TPM 176.94 ELI 2024.1 EL2 324.9 ALF 1.79

LaONCH OATE AUG 21 1970

HELIOCENTRIC CONIC
RL 151.34 LAL -.00
RP 108.74 LAP -.66

RC 172.049 GL 2.55
PLANgTOCENTRIC CONIC

C3 57.859 VHL 7.607

LNC._ ATNTH LNCH TIN[
90.00 11 43 I0
9O.00 18 28 55

1oo.00 12 53 5
1oo.o0 20 1 42

11o.00 13 36 30

110.0(3 21 34 46

FLIGHT TIME 218.00 ,tRRIVAL 0ATE MAR 27 1971

DISTANCE 614.640

LOt. 327.53 VL 25.951 GAL 13.34 AZL 89.23 HCA 300.16 &qA
LOP 267.70 VP 36.886 GAP 17.68 AZP 89.61 TAL 147.72 TAP
GP 11.65 ZAL 33.55 ZAP 168.29 ETS 81.00 ZAE 121.84 ETE

122.83 ECC .32281 INC .7688 Vl 29.440
87.89 RCA 83.18 APO 162.49 v2 54.850

172.62 2AC 114.51ETC 265.85 CLP-178.86

0LA -19.78 RAL 295.49 RAO 6569.1 VEL 15.387 PTH 2.45 VHP
L-! TIN[ INJ LAT ZNJ LONG INJ RT AS(: |NJ A2'MTH INJ TIN[
1850.52 -9.40 19.61 172.52 116.84 12 14 1
5750-.57 27.18 273.07 183.99 98.27 20 4 46

1624.91 -11.06 2.15 171.64 117.95 13 20 10
5451.41 29.03 251.36 184.28 97.44 21 32 33

1488.86 -15.25 349.41 169.21 120.97 14 1 19
5160.12 33.82 229.87 184.91 95.30 23 0 46

DIFFERENTIAL CCRRIECTIONS NI0-C.CUR_E E_ECUTION ACCURACY

T0£ 1.5198 TRA 7.2474 TC3-I.1528 BAU .8919 `%T 6134.8 .%R 482.9 SG3 156.4

ROE .3980 RRA -.4741 RE3 .0212 FAU .00556 RRT -.6374 R_" -.6231R1T j.9754
FOE .5437 FRA 2.2109 FC3 -.0832 8SP 20915 SC_ 6153.7 R23 -.0011 R13 -.97fl4

_OE 1.5711 8RA 7.2629 8C3 1.1530 FSP -562 `%1 6142.5 ,%2 371.7 THA 177.12

LAUNCH DATE AUG 21 1970

11.275 DPA -12.54 RAP 269.51 ECC 1.9522
PO CST TIM INJ 2 LAT INJ 2 LONG

1250.5 -5.72 12.86
5150.6 28.04 264.51
1024.9 -7.23 355.45
4851.4 29.76 242.63
888.9 -11.03 342.84

4560.2 34.18 220.64
CRSIT OETERNINATION ACCURACY
ST 2075.0 SR 320.5 SS 650.7
CRT .2217 CRS -.2946 (ST -.9970
LSk 2175.4 MSA 315.3 SSA 11.6
ELI 2076.3 EL2 312.3 ALF 2.01

FLIGHT TIN[ _.00 ARRIVAL DATE MAR 29 1971

HELIOCENTRIC CONIC 01STANCE 618.973
122.66 ECC .33671 INC 1.0147 Vl 29.440

90.02 RCA 81.36 APO 163.95 V2 34.841
172.81 7AC 114.28 ETC 266.39 CLP-179.96

RL 151.34 LAL -.00 LQ. 327.53 VL 25.920 GAL 14,43 k21, 88.99 PICA 303.33 ,_44
RP IO8.77 LAP -.85 LOP 270,86 VP 36,856 GAP 18.61 AZlP 89,44 TAL 146,70 TAP

RC 174.060 GL 3.15 GP 11.41 2AL 32.64 7AP 168.59 ETS 86.43 7AE 121.54 ETE
PLAN[TCX:ENTRIC CONIC

C3 65.418 _ 8.088 OLA -18.03 RAL 296.38 RA0 6569.2 VEL 13.666 PTH 2,50 VHP

LNO4 A2'NTH LNCH TINE L-I _IN[ INJ LAT
90.00 1i 38 48 1910.04 -II.21

90.00 18 40 22 5750.57 27.18
I00.00 12 49 28 1681.99 -12.86
IOO.00 20 12 23 5453.85 29.01
I10.00 13 34 23 1541.29 -17.06

110.00 21 43 57 5167.31 33.77
DIFFERENTIAL CORRI[CTIOI$

TOE 1.7216 TRA 7.7754 TC3 -.96_7 6AO .8455
ROE .4100 RRA -.4820 R(3 .0150 FAU .00371
FOE .5728 FRA 2.2656 FC3 -.0491 8SP 20717
8DE 1.7698 8RA 7.79(33 8E3 .9668 FSP -533

11.843 OPA -12.90 RAP 271.58 ECC 2.0766

INJ _ INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LON6
23.05 175.11 I16.18 I_ 10 38 1310.0 -7.60 16=23

273.07 186,86 98.27 20 16 12 5150.6 28.04 264.51
5.44 174.26 117.22 13 17 30 1082.0 -9.11 358.65

251.53 187.15 97.54 21 43 16 4853.8 29.75 242.81
3§2.39 171.88 120.08 14 0 4 941.3 -t2.94 345.71

230.42 187.79 95.63 23 10 5 4567.3 34.18 221.20
MIO-CCURSI[ E_ECUTION ACCURACY CR_IT DETERNINATICN ACCURACY
,%T 61_.5 `%R 462.5 ,%3 150.1 ST 2123.5 SR 309.8 ss 663.9
RRT -,6_19 _ -.6099 RTF .9771 CRT .253B CRS -.3149 CST -.9978
SC_ 6139.9 223 -.0011 R13 -.9771 LSA 2226.0 HSA 301 .7 SSA 11.2
•%1 6129.3 SG2 361.4 THA 177.30 ELI 2125.0EL2 299.4 ALF 2.16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL 5 197OJ

LAUNCH 0ATE AUG 22 1970 FLIGHT TINE 70.00 ARRIVAL 0ATE OCT 31 1970

HIELX(XENTRZC COMTE DISTANCE 157.243

RL 151 .31 LAL -.00 LQ. 328.49 VL _P'Z.069 GAL 2.31 AZL 92.73 NCA 62.48 SNA 104.73 ECC .44619 IN(: Z.7297 VJ 29.446

RP 108.34 LAP -Z.4Z LOP 30.95 VP 34.393 GAP -26.43 AZP 91.26 TAL 177.12 TAP 239.61 RCA 58.(30 4PO 151.46 V2 34.980

RC 42.797 GL -7.95 GP -7.12 ZAL 80.54 ZAP 17.22 ETS 153.Z8 ZAE 173o_ ETE 173.63 ZAC 91.98 I:TC 257.90 CLP 15.72
PLANE TOC[NTRZ C CONIC

C3 57.690 VIOL 7.595 OL4 -29.49 RAL 144.83 240 6569.0 VEL 13.381 PTH 2.45 VHP 15.7R_ OPA -21.50 RAP 222.16 ECC 1.9494

LNCJ4 &TNTH LNCH TINE L-! TINE INJ LAT INJ _ INJ RT AS_ INJ AZNTH INJ TINE PO CST TIN |NJ 2 LAT INJ 2 LONG

BJ .39 10 29 21 1384.08 12.96 357.31 130.76 116.72 10 52 25 784.J 16.46 550.29

98.61 12 50 42 927.53 13.00 323.80 130.77 J16.7J 13 6 10 327.5 16.48 316.77

IUO.OO 12 20 18 1024.87 8.96 328.86 128.61 J18.64 12 37 23 424.9 12.72 322.09

IOO.OO 13 42 26 76| .98 17.08 313.37 132.81 J14.91 13 SS 8 162.0 20.30 306.25
110.00 11 55 31 J102.96 -.92 328.7J 122,38 124.17 12 J3 54 503.0 3.56 322.50

110.00 16 23 42 5544.69 27.75 138.02 137.67 110.81 17 56 7 4944.7 3J3.32 249.77
DXlrFERENTIAL CORIR_CTJ(_S NIO-C(_URS[ I[_CUTION ACCURACY ORBIT 0ETERNINATXON ACCURACY

TOE .1804 TRA -.9049 TC3 -.0352 BAU °0272 SGT 797,7 SGR 443.3 SG3 48.2 ST 271.8 SR 443.2 SS 206.0

ROE -.5875 RRA -.O133 RC3 .0023 FAU .017M RRT -.1456 /_F .1511 RTI r -.6526 CRT -.4940 CRS -.6447 CST .9791

F01[ -.1303 FRA .4_lg9 FC3 o.16O9 BSP 2137J _ 9JZ,6 223 -.0J67 213 .6550 LSX 498.5 NSA 253.0 SSA 14._

00£ .6146 _qA .9050 BC3 .0333 FSP -103 SGI 1/01,4 diG2 436.6 TH4 173.41 ELI 469.6 EL2 223.0 kLF 112.08

LAUNO¢ DaTE AUG 22 J9?0 FLIGHT TINE 72.00 ARRIVAL DATE NOV 2 1970

HELIO(FNTR| C (:CN| C

RL 15J.31 LAL -.DO

RP 108.29 LAP -2.28

A'C 41,950 Gt.. -7.92

PLANCT_ENTRIC CONJC

C3 50.961 VHt. 7.139
LNCH AZ)ATH LNC/4 TII4_

81.37 10 29 58

96.63 12 51 44

100.00 12 21 28

IDO.DO 13 42 56

IJO.DO 11 56 26

110.0(3" I(; 24 27

OZSTANCE 163.759

LOL 328.49 VL 22.513 GAL 2.13 421. 92.51 HC_ 65.68 SIAA 106.39 ECC .42352 IN(: 2.5069 Vl 29.446

LG _ 34.15 VP 34.693 GAP -25.04 AZP 91.03 TAt. 177.09 TAP 242.77 R(A 61.33 APO 151.45 v2 34.993

GP -7.43 ZAL 80.36 ZAP 15.88 KTS 149.69 74[ 175.62 ET[ 178.6J 7AC 91.91 ETC 258.10 CLP 14.07

OIFFERENTIAL O3RNECT|OqLq

TOE .1810 TRA -.B895 TC3 -.0206 BAU .0141

ROE-.5581 RRA-.DO55 RC3-.0021 FAU .01807

FOE -.1326 FRA .4521 FC3 -.5070 BSP 2217

.5867 MA .8896 BC3 .O207 FSP -IJ6

OLA -29.50 RAL 245.04 RA0 65_.9 VL=L 13.127 PTH 2.40 VHP 15.019 OPA -22.72 RAP 223.60 ECC 1.8387
L-I TIME INJ LAT INJ _ INJ RT AS(: INJ AIqATH XNJ TINE PO (:ST TIN INJ 2 LAT INJ 2 LONG

1354.1_ 13,91 355.58 1_.05 116.28 10 52 32 754.1 17.33 348.49

896.25 13.93 321.96 129.06 116,27 13 6 40 296.3 17.35 314.87

993.16 9.99 327.07 1_.98 118.32 12 38 ! 393.2 13.70 320.24

732.42 17.92 311.78 131.0"Z 114,33 13 55 B 132.4 21.05 304.38

IO71.O2 .213 327,J0 121,06 124.18 12 14 18 472.0 4.74 320.88

5514._6 _.47 255.95 135.66 109.78 17 56 21 4914.4 )0.89 247.59

NI0-C(_RSE EXECUTIOI ACCURACY CRBIT 0ETERMINATION ACCURACY

SGT 833.6 _ 448.0 SG3 53.1 ST 285.8 &q 447.9 S$ 213.8

RRT -.1619 RRF .1704 R1T o.6730 CRT -.5054 (:R$ -.6434 CST .9B19

946.3 _3 -.01B8 R13 .6756 LSA 509.9 NSA 260.5 SSA 14.7

SGI 838.0 $62 4)9.7 THA 173.09 ELI 478.6 EL2 250.8 4LF 113.70

LAUNCH 0ATE AUG 22 1970 FLIGHT TIN[ 74,00 ARRIVAL 0ATE NOV 4 1970

I'_LIO_ENTRIC CONIC 0ISTANCE 170.321

RL 151 .31 LAL -.00 L0L 328.49 VL 22.923 GAL 1.93 ATL 92.29 NCA 68.87

RP 108.25 LAP -2.14 LOP 37.35 VP 34.974 GAP -23.71 ATP g0,83 T4L 177.J2

RC 41.257 GL -7.85 GP -7.78 7AL B0.29 ZAP 14.61 ETS 145.36 7AE 178.02

PLANETOCENTRIC CONIC

C3 45.061 VHL 6.713 OLA -29.44 RAL 245.12 RA0 6568.7 VI[L 12.901 PTH 2.35

LNCH ATNTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ ATMTH

81.58 I0 32 0 13/7.93 14.81 353.35 127.18 115.74

98,42 12 50 _4 8?0.85 14.82 320.53 127.19 115.73

IOO.DO 12 IB 59 971.46 10.69 325.84 125.04 118.08

100.00 13 46 5 692.55 19.02 309.33 129.20 113.51

110.OO 11 56 O 1043.90 1.33 325.63 119.37 1_,4,4-6

110.0(3 16 25 34 5480.92 29.21 253.63 133.49 108.59

S#4k 108.01 ECC .40211

TAP 245.99 RCA 64.58

ETE 198.08 ZAC 91.80

VHP 14.288 0PA -23.56

INJ TIN[ PO CST TIM

10 53 57 717.9

13 4 55 270.8

12 35 11 371.5

J3 57 38 92.6

12 13 23 443.9

17 56 55 4B80.9

QIFF_R[NTIAL CCRRIECT|ONS NIO-(:(_JRS_ EXECJJTION A(:CURACY

TOE .1813 TRA -.8739 TC3 -.0017 BAU .0052 SGT 8?0.4 SGR 452.2 SG3 58.4

ROE -.5296 RRA .0017 RC3 -.0085 FAU .01882 _T -.1813 RRF .1g06 RW -.6926

FOE -.1347 FRA .46fl5 FC3 -.3615 BSP 2357 SGtB 9_0.9 1_3 -.0217 R13 .6934

BOE .5598 _RA .8739 _C3 .0086 FSP -131 SGI 875,6 SG_ 442.1 THA 172.77

INC 2.2949 Vl 29.446

APO 151.44 v2 35.007

ETC 258.31CLP 12.41

RAP _25.04 ECC 1.7416

INJ 2 LAY INJ _ LONG

18.15 346,19

18.16 313.37

14.36 318.97

22.04 301.B3

5.81 319.40

31.47 245,13

ORBIT OETERMINATION ACCURACY

ST 300.0 SR 452.1SS 221.4

(:RT -.5168 CRS -.6420 CST .9845

L$A 521.2 NS_ 267.4 SSA 15.0

ELI 487.5 KL_ 230,1ALF 115.39

LAUNC_ OATE AUG 22 1970 FLIGHT TINE 76,00 ARRIVAL OATE NOV 6 1970

P_L|(_ENTRIC CONIC

RL 151.31LAL -.DO

RP 108.21 LAP -1.99

RC 40.727 GL -7.74

PLANETOCENTRIC CC_NIC

C3 39.889 VHI. 6.316

LNCH AZ)ATH LNCH TIN[

82.08 10 35 44

97.92 12 46 LP'Z

IDO.O0 12 13 7

I00.00 13 51 40

110.00 11 54 6

110.00 16 27 I0

DISTANCE 176.923

LOL 328.49 VL 23.302 GAL 1.72 AZL. 92.09 HC.,A 72.07
LOP 40.55 VP 35.237 GAP -22.44 ATP 90.64 TAL 177.21

GP -8.16 ZAL _.34 ZAP 13.46 ETS 140.13 Z/q[ 178.42

OLA -19.32 RAL245.09 RA0 656_.5 VI[L 12.699 PTH 2.31

L-I TIN[ INJ LAT INJ I.QqG INJ RT ASC INJ A214TH

1274.75 15.64 350.57 125.15 115.11

B52.38 15.66 319._0 125.16 115.10

959.20 II.O8 325.14 122.81 117.94

643.36 20.33 306.26 127.32 112.40

1019.08 2.28 324._4 117.49 124.12

5444.28 29.98 251.06 131.16 I07.24

SMA 109.57 ECC .38194 IN(: 2.0917 Vl 29.446

TAP 249.27 RCA 67.72 APO 151.42 V2 35.020

ETE 296.72 TAg 91.65 KTC 258.53 CLP 10.75

VHP 13.5B8 0PA -24.43

_NJ TIN[ PO CST TIN
J0 56 58 674.7

13 0 35 252.6

12 29 6 399.2

14 2 24 43.4

12 11 5 419.1

17 57 55 4844.3
OIFFERiENTIAL C(3Rl_CTl()l_

TOE .182B TRA -,8580 T(:3 .02_0 _AU .0152

-.5021A'RA .00_4 RC3 -.0170 FAU .01967

FOE -.1368 FRA .4789 F(:3 -.4269 BSP 2500

_OE .5344 ORA .B_O 0(13 .0286 FSP -147

RAP 226.48 ECC 1.6565

INJ 2 LAT INJ 2 LONG
18.90 343.34

JB.91 312.36

J4.73 318.25

23.19 298.63
6.74 318.09

32.05 24_.45

ORBIT OETERMINATION ACCURACY

ST 315.0 SR 455.5 SS 228.9

CRT -.5312 CR$ ".6411CST .9872

LS_ 533.1MSA 273.3 SSA 15.3

[L| 496.9 EL2 244.7 ALF 117.30

MID-(:_ E)_(:UTION ACCURACY

SGT 908.4 _ 4_.1 t_3 64.3

RRT -.Z025 _ .21_4 R7F -.7111

SG6 1016.5 R_3 ".0247 RI3 .7142

S_I 914.6 S_2 443.7 THA 172.39
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19701

LAUNCH DATE AUG 22 1970 FLIGHT TIN| 78.00 ARRIVAL DATE NOV 8 1970

HELIOCENTRIC CONIC

RL 151,31 LAL -.00

RP IO8.17 LAP -I.83

RC 40.367 GL -7.56

pI,ANE TOCENTRIC CONIC
C3 35.358 VHL 5.946

LNCJ4 AZNTH LNCH TIME

e2.95 10 42 0

97.05 12 _ 49

I00.00 12 4 25

100.00 13 59 5

110.0{3 11 50 41

110.(30 16 £9 19

OIFFEI_NTIAL CORRECT IONS

TOE .18_9 TRA -.8415 TC3 .0534 BAU .0285

ROE -.4756 RRA .0146 RC3 -.0281 FAU .020_

FOE -.1385 IrRA .4927 FC3 -.5043 83P 2646

.5099 _A .8416 Be3 .0203 FSP -165

0I STANCE 183.561

LOL 328.49 VL 23.653 GAL 1.51 ATL 91.90 PICA 75.27 SNA 111.08 ECC .36299 INC 1.8955 Vl 29.446

LOP 43,75 _ 33.483 GAP -21.23 AZP 90.48 TAL 177.35 TAP 252.62 RCA 70.76 APO 151.40 V2 35.033

GP -8.58 7AL B0.51 TAP 12.46 ETS 133.83 ZAE 175.94 ETE 325.97 7AC 91.45 [TC 258.75 CLP 9.08

DLA -29.11 RAL 244.93 RA0 6568.4 VI[L 1Z.519 PTH 2.27 WAP 12.918 DPA -25.31 RAP 227.91 [CO 1.5819

L-I TINK IN| I.AT |NJ LG_ IN| RT AS(: IN| A214TH IN| TIN| PO (:ST TIN IN| 2 LAT IN| 2 LONG

12_Z.05 16.41 347.05 IL_Z.98 114.39 11 2 22 622.1 19.56 339.74

844.33 16.42 319.35 |22.99 114.38 12 52 53 244.3 19.58 312.04

954.78 II.L_ 324.89 IL_[3.36 117.89 12 20 20 354.8 14.87 317.99

5874._ 21.75 2_0.57 125.35 111.03 15 37 0 5274.9 24.41 272.79

996.02 3.O9 323.24 115.45 124.06 12 7 19 398.0 7.54 316.97

5404.40 _O.75 248.21 128.68 105.72 17 59 23 4804.4 32.60 239.47

NI0-CCURSE £_CUTION ACCURACY CRSIT DETERNINATIQq ACCURACY

SGT 946.9 SGR 459.8 S_3 70.9 ST 330.0 SR 458.3 SS 236.0

RRT -on37 RnF .2386 RTF" -.7287 CRT-.5457 CRS -.6395 CST .9898

J052.6 _5 -.O283 R13 .7322 LSA 544.9 MSA 278.4 SSA 15.7

S6J 954,1_ _ 444,5 THA 172.00 ELI 506.2 EL2 250.3 ALF 119.25

LAUNCH 0ATE AUG 22 19113 FJ.IG.IT TINE 80.00 ARRIVAL DATE NOV 10 1970

H(LIOCENTRIC CONIC OISTNqCI[ 120.230

RL 151.31 LAL -.(30 LOg 328.49 VL 23.9?6 GAL I.ZB ATI. 91.70 HC,A 78.47 SMk 112.53 ECC .34523 IN(: 1.7049 Vl 29.446

RP 108.13 LAP -1.67 LOP 46.96 VP 35,711 GAP -_O°Oe AZP g0.34 TAL 177.56 TAP 256.03 RCA 73.68 APO J51.38 V2 35.046

RC 40.182 GL -7.31 GP -9.04 ZAL 80.80 7AP 11.65 ETS IL_.36 ZAI[ 173,14 ET£ 332.08 ZAC 91.20 ETC 258.98 CLP 7.39

PLANE TOOrNTRIC CONIC:

C3 31.3e9 V_. 5.603 DLA -28.82 RI4. 244.M RIO 65tM.3 _I[L
LNCH AZNTH INCH TINE L-l TINE IN| LAT

84.40 IO 52 37 1154.Z_ 17.05
95.60 12 25 57 852.14 17,09

100.00 11 53 29 956.67 II,16

100.00 14 7 46 _12._ 23.21

110.00 11 45 42 _1.14 "3,-73

110.00 16 32 3 536|._ 31.51

OIFIrERENTIAL CORI_CTJONS

TOIl .1851 TRA -o8Z50 TC3 .0911 8AU .0422

-.4501 RRA .OZ05 R_3 -.0426 FlI,U .021M

FOE -. 1398 FR4 .5069 FC3 -. 5968 BSP 279_

_OE .4867 BRA .8252 BC_ .I00_ FSP -185

JZo_O PTH 2.23 VHP 12.276 DPA -26.23 RAP _9.33 rCC 1.5166

INJ LOqG ZNJ RT A_l_ ZNJ AZNTH INJ TIME PO C$T T_N ZNJ 2 LAT ZNJ 2 LONG

_42.37 120.68 113.57 |1 11 51 554.2 20.12 334.98

320.24 1_0._ |13.56 12 40 9 252.1 20.13 312.85

_24.99 117.T4 117.91 12 9 26 356.7 14.81 318.10

276.55 123.25 109.39 15 44 39 5213.0 25,64 268.59

_2,H 113.25 124.00 12 2 3 381.1 8.17 316.08

245.1_ff 1_.05 104.00 18 I 24 47qd.3 33.11 236.21

NJO-C(_R_ Irx[CUTI(_N 4CCURAC:Y ORBIT 0ETERNINATION ACCURACY

S6T 986.7 _,R 463.4 SG3 78.1 ST 345.4 SR 460.4 SS 242.7

RRT -._|7 RRF ._?0 RTF -.7454 CRT -.5611 CRS -.6373 CST .9921

Jk_ 1090.1 I_ -.03_ R13 .7491_ LS_ 556.9 NSA 282.5 SSA 16.1
_J _.3 _. 444.6 THA 171.56 ELI 515.9 EL2 255.1 ALF 121.28

LAUNCH 0ATE AUG 22 1970 FLIGHT TIN| 82.00 ARRIVAL DATE NOV 12 1970

HIKL IOCENTRIC CONIC

RL 151.31 LAL -.00

RP 108.09 LAP -1.50

RC 40.174 GL "6.99

PLANE TOCENTRI C CONIC:

C3 27.917 VNL 5.284

LNCH ATNTH LN_H TIN|

87,32 11 15 10

92.68 12 0 13

100.0{3 11 40 43

100.00 14 17 21

110.00 II 39 B

110.00 16 35 25

OlFFE_NTIAL CORRECT IONS

TOE .1863 TRA -.8083 TC:3 .1375 B_J .0561

ROE -.42_7 RRA .OL_ RC:3 -.0610 FAU .0L_

FOE -.1406 FRA .5217 FC:3 -.7069 8SP 2_6

_OE .4647 BRA .8(_7 8C3 .1_04 IrsP -L=O7

DISTANCE 196.925

LOL 325.49 VL 24.275 GAL 1.06 AZL 91.52 HCA 81.67 SMA 113.92 ECC .32862 INC 1.5184 Vl 29,446
LOP 50.17 VP 35.926 GAP -18.97 AZP 90.22 TAL 177.83 TAP 259.51 RCA 76.49 APO 151.36 vz 35.060

GP -9,55 /AL 81,20 7AP 11,10 ETS 117,74 ZA[ 170,29 ETE 334.28 7AC 90,90 ETC 259.'Z_. CLP 5.68

0LA -28.43 RAL 244.24 RA0 6568.1 VEL 12.219 PTH 2.L_0 VHP 11.661 DPA -27.18 RAP 2_O.73 ECC 1.4594

L-I TINE IN| LAT IN| LONG IN| RT ASC IN| AZNTH IN| TI1_ PO C$T TIN IN| 2 LAT IN| 2 LONG

1046.84 17.64 334.74 118.25 112.66 11 32 36 446.8 20.56 327.27

g00.81 17.68 324.06 118.26 112.65 12 15 14 300.8 20.57 316.59

9453.85 10.93 325.40 114.98 118.00 11 56 47 363.9 14.59 318.53

5747.07 24.63 272.17 |20.99 107.50 15 53 $ 5147.1 26.79 ;_64.03

968.83 4.20 321.71 110.91 |23._ 11 55 17 368.8 8.63 315.42

5314.85 32.Z'Z 241._4 123.27 102.09 18 4 0 471a.9 33.55 232.66

NIO-COURS[ [_CUTION ACCURACY CR_IT OETERNIN_TION ACCURACY

_6T 1027.3 $_ 467.2 SG3 86.2 ST 360.9 SR 461 .7 SS ,_48.8

RRT -.2809 RI_ .29_9 RTF -.7616 CRT -.5771 CR$ -.6339 CST .9941

$66 1128.5 I_ -.0372 R13 .7659 LSA 568.7 NSA 285.7 $$A 16.5

561 1037.6 _ 444.0 THA 171.07 ELI 525.8 EL2 258.8 ALF 123.34

LAUNCH OATE AUG Z'_ 1970 IrLIG4T TINE 84,00 ARRIVAL OATE NOV 14 1970

H[LIOCENTRIC: CCNIC

RL 151.31 LAL -.00

RP 108.05 LaP -1.33

RC 40.345 GL -6.58

PLANE TC_ENTRI C: CCNIC

C3 24.882 VYA. 4.988

LNO4 A_NTH LNO4 TIN|
gO.O0 10 54 56

90.00 12 16 21

100.00 11 215 25

1(30.00 14 27 33

110.00 11 30 _J

110.00 16 39 28

OIFFER[NTIAL CORRI[C TIONS

TOE .1876 TRA -.7gO7 T_J .1g_3 _AU .0699

RDE -.4023 RRA .0317 RC:3 -.0844 FAU .02408

FOE -.1409 FRA .5368 FC3 -.8379 8SP 3110

BOE .4439 BRA .7914 8C:3 .2100 IrsP -233

01STANCI[ Z03.641

LG. 318.49 VI. 24.5_0 GAl. .84 AZL 91.33 _ 84.88 SMA 115.25 EC:C .31314 IN(: 1.3349 Vl 29.4_6

LOP 53._ VP 36.11_ GAP -17,91 AZP g_.12 TAL 178.16 TAP _63.04 RCA 79.16 APO 151.34 V2 35.073

GP -10.11 7Ak 81.73 ZAP 10.85 ETS 108.23 ZA_ 167.44 ETE 335.13 7AC 90.53 ETC 259.45 CLP 3.95

DLA -27.94 RAL 243.73 RAO 65_.0 VI[L 12.094 PTH 2.16 _ 11_072 0PA -28.16 RAP 232.10 ECC 1.4095
L-I TINE IN| LAY IN| lONG IN| RT AS_ IN| AZNTH IN| TIME PO CST TIN IN| 2 LAT IN| Z LONG

|077:_O 14.76 335,_1_ IJ4.75 114.44 11 12 53 477.6 17.94 3Z8.45

813.02 21.47 319.18 117.06 108.92 12 29 54 213.0 23.86 311.32

975,80 10.55 3L_._ 112.J2 118.13 11 42 41 375.8 14.23 319.23

5678,09 25,96 267,47 118.57 105,37 16 2 12 5078,1 27,81 259.17

961.41 4.48 321,_ 108,44 123._ 11 A7 1 361.4 8.90 313.02

5265.24 32.87 237.91 120.35 99.97 18 7 13 4665.2 _3.89 _28.83

HI0- .C_URS_ Ir_C:UT|(_N ACCURACY CR_JT 0ETERRINATION ACCURACY
5GT 1067.8 $GR 47|.5 $63 95.1 ST 376.3 SR 462.3 SS 234.3

RRT -.3139 R_F .33_0 RTF -.7765 CRT -.5943 CRS -.6302 CST .9957

56_ 1167.3 RZ3 -.0428 Rl3 .7812 LSA 580.5 NSA 287.5 SSA 16.9

$61 1080,1 $62 442.6 THA 170.50 $'L1 555.9 EL2 261.1 ALF 125.38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH 0ATE AUG 22 1970 FLIGHT TIN[ 86.00 ARRIVAL DATE NOV 16 1970

HELIOCENTRIC CCNIC

RL 151.31 LAL -.DO

RP I08.01 LAP -1.15

RC 40.692 GL -6.08

PLANETOCENTRIC CONIC

C3 22.234 VHL 4.715

LNCH ATMTH LNCH TII4E

90.00 10 27 19

90.00 12 39 I

100.00 11 10 45

I00.00 14 58 17

110.00 11 21 18

110.00 16 44 13

DIFFERENTIAL CORI_CTION5

TOE .18_ TRA -.77_5 TC3 ._94 EAU .084_

ROE -.3797 RRA .0370 RC3 -.11_ FAU .02553

FOE -.1386 FRA .5525 FC3 -.9943 6SP 3280

BOE .4232 BRA .7734 Be3 .2832 FSP -261

01STANCE 110.374

LQ. 326.49 VL 24.804 GAL .62 AZL 91.15 PICA 88.09 SMA

LOP 56.59 VP 36.311 GAP -16.89 AZP 90.04 TAL 178.55 TAP

GP -10.74 ZAL 82.37 ZAP 10.96 ET$ 98.32 ZAE 164.64 ETE

116.52 ECC ._9875 INC 1.1531 Vl 29.446

266.64 RCA 61.71APO 151.33 V2 35.086

335.33 ZAC 9(2.08 £TC 259.69 CLP _.19

0LA -27.32 RAL 243.11RAO 6567.9 VEL 11.984 PTH 2.14 VHP 10.510 0PA -29.18 RAP 233.45 [CC 1.3659

L-I TINE |NJ LAT JNJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1132.39 13.19 338.95 110.93 115.29 10 46 12 532.6 16.48 331.85

703.04 23.72 311.90 115.00 105.94 12 _0 44 103.0 25.68 303.78

992.27 10.02 327.02 109.20 118.31 11 27 17 392.3 13.73 320.19

5606.63 27.15 262.50 115.98 103.01 16 11 43 5006.1 28.67 254.03

959.17 4.56 321.20 105.98 123.91 11 37 17 359.2 8.99 314.90

5212.49 33.42 233.90 117.31 97.66 18 11 6 4612.5 34.11 224.72

NIO-CCURS_E [_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY

S6T 1!08.0 ._R 476.5 SG3 103.1 ST 389.9 SR 461.7 SS 257.7

RRT -.3495 RF_ .3739 R1T -.7912 CRT -.6096 CRS -.6199 CST .9966

,_ 1_06.1 _ -.0464 R13 .7965 LSA 589.7 NS4 289.1 SSA 17.4

S_1 1122.8 S_2 440.5 THA 169.88 ELI 544.4 EL2 262.4 ALF 127.21

LAUNCH OAT[ AUG 22 1970 FLIGHT TINE 68.00 ARRIVAL 0ATE NOV 18 1970

P_ELIOCENTRIC CONIC

RL 151.31 LAL -.00
RP 107.97 LAP -.97

RE 41.209 GL -5.46

PLANETOCENTRIC CON]C

C3 19.927 _ 4,464
LNCH A2'HTH LNCH TINE

9O.00 10 3 15

9O.OO 12 57 23

lOG.00 10 53 53

IOO.OO 14 49 26

110.OO 11 10 6

110.00 16 49 42

OIFFERENTIAL CCI_CTIONS

TOE .1882 TRA -.7502 TC3 .3343 0AU .0976

ROE -.3580 RRA .0425 RC3 -.1500 FAU .02708

FOE -.1341FRA .5693 FC3-1.1764 BSP 3477

8OE .4044 8RA .7514 0C3 .3665 FSP -293

01STANCE 217.120
LOL 328.49 VL 23.037 GAL .40 AZL 90.97 PICA 91.30 S_A

LOP 59.80 VP 38.483 0AP -15.91 AZP 89.98 TAL 178.99 TAP

GP -11.44 ZAL 83.13 ZAP 11.44 ITS 98,69 ZAI[ 161.92 ETE

117.72 ECC .28541 ZNC .9717 Vl 29.446

270.50 RCA 84.12 APO 151.32 V2 35.098

335_14 ZAC 89.56 ETC 259.95 CLP .40

DLA -26.57 RAL 242.40 RAO 6567.8 V1EL 11.887 PTH
L-| TINE INJ i._T

1176,77 11.89

606.24 25.37
1013.24 9.34

5533.04 L_.17

_2o33 4.44

5136.71 33.84

2.11 VHP 9.972 0PA -50.26 RAP 234.75 £CC 1.3279
INJ L._ INJ RT ASC INJ A2t4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

341.55 |07._8 115.89 I0 22 52 57_.8 15.27 334.51

305._J 112.59 103.03 13 7 29 6.2 26.91 296.96

328.21 106.25 118.52 11 10 46 413.2 13.08 321.41

257.27 113.24 100.44 16 21 39 4933.0 29.32 248.66

321.37 }03.26 123.93 11 26 9 362.3 8.87 315.07

_9.60 |14.15 95.14 18 15 39 4556.7 34.18 220.37

NIO-CCURSE EXECUTION ACCURACY ORgIT 0ETERMINATION ACCURACY

SGT 114_.0 _ 482.5 SG3 I15.9 ST 403.4 $R 459.9 SS 259.5

RRT -.3930 _qF .4165 R7F -.8052 CRT -.6304 CR5 -.6042 CST .9961

1240.7 R_3 -.0499 R13 .8110 LSA 598.6 NSA 288.1 SSA 17.8

_1 1161.3 SG2 4_.7 THA 169.01 £L1 553.7 EL2 260.1 ALF 129.12

LAUNCH OATE _UG 22 1970 FLIGHT TINE 90.00 ARRIVAL 0ATE NOV 20 1970

_£L|OCENTRIC CONIC 0ISTANCE 223.875

RL 151.31 LAL -.00 LCL 328.49 VL 25.251 GAL .19 AZL 90.79 I_CA 94.52 S_4A 118.86 ECC .27307 INC .7898 Vl 29.446

RP 107.93 LAP -.79 LOP 63.01 VP 36.642 GAP -14.97 AZP 89.94 TAL 179.49 TAP 274.01 RCA 86.40 APO 151.31 V2 35.11!

RE 41.891 GL -4.72 GP -12.21 ?AL 83.99 ZAP 12.29 ETS 79.88 7AE 159.31ETE 334.67 ZAC 88.95 ETC 260.16 CLP -1.44

PLANETOCENTRIC CONIC

C3 17.921 VHL 4.233 OLA -25.68 RAL 241.60 RAO 6567.7 VEL 11.803 PTH 2.09 VHP 9.459 0PA -51.39 R4P _56.00 ECC 1.2949

LN_H AZHTH LNCH TINE L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TINE PO CST TIM INJ 2 L4T INJ 2 LONG

90.00 9 40 10 1218.87 10.62 343.99 104.41 116.40 I0 0 29 618.9 14.09 337.03
90.00 13 14 6 5802.23 26.62 276.75 109.95 100.03 14 50 48 5202.2 27.73 268._6

IOO.00 10 35 57 I0_8.76 8.51 329.64 103.29 118.76 I0 53 16 438.8 12.28 322.89

100.00 15 1 0 5457.57 28.98 251.81 110.36 97.67 16 31 58 4857.6 29.74 243.08
110.00 10 57 51 971.08 4.11 321.82 100.60 123.96 11 13 42 371.I 8.54 315.54

110.OO 16 55 55 5098.01 34.11 225.03 110.90 92.46 18 20 53 4496.0 34.07 215.79

DIFFERENTIAL CORRECTIONS MI0-COURSiE EXECUTION ACCURACY ORBIT OETERNINATION ACCUR4CY

TOE .1839 TRA -.7374 TO3 .4151 0AU .1099 SCaT 1198.2 S_R 490.8 SG3 128.1 ST 415.3 SR 457.1 55 _61.I

ROE -.3374 RRA .0484 RC3 -.1947 FAU .02879 RRT -.4312 RRF .4646 RTF -.8152 CRT -.6371 CRS -.5869 CST .9945

FOE -.1291 FRA .5886 FC3-1.39O9 8SP _17 .S_ 128_.6 R_3 -.0639 R13 .8222 LSA 604.2 NSA 290.1 5SA 18.5

80E .3842 6RA .739O gO3 .4585 FSP -328 S_I 1209.9 SG2 434.7 THA 168.35 ELI 559.5 EL2 261.5 ALF 1_O.71

LAUNCH OATE AUG 22 1970 FLIGHT TII4_ 92.OO ARRIVAL 0ATE NOV 22 1970

HELIOCENTRIC CONIC

RL 151.31 LAL -.GO

RP 107.89 LAP -,60
RE 42.728 OL -3JM

PL4NETOCENTRIC CONIC

C3 1_.184 V_. 4.023
LNCH AZHTH LNK:H TZNE

gO.OO 9 17 19

9O.OO 1330 3

IOO.OO 10 17 3

IOO.OO 15 12 59

II0.OO 10 43 _9

110.0(3 17 2 53

OISTANC£ _30.638

LO,. 328.49 VL 25.447 GAL -.01 AZL 90.61HC_ 97.74 S_4A 119.92 ECC .26171 INC .6061 Vl 29.446

LCP 66.23 VP _6.789 GAP -14.06 AZP 89.92 TAL |80.03 TAP 277.77 RCA 88.54 AFO 151.31 "v2 35.123

GP -13.07 7AL 84.96 ZAP 13.48 ETS 72.22 ZAE 156.83 ETE 333.97 ?AC 88.23 ETC 260.39 CLP -3.32

OLA -24.63 RAL 240.73 RAO 6567.6 VlEL 11.729 PTH 2.07 VHP 8.970 OPA -32.58
L-! T]NE ;NJ LAT iNJ _ INJ RT ASC JNJ A2_4TH INJ TINE PO CST TIN

1261.88 9.31 346.47 101.34 116.86 9 38 20 661.9

5712.21 27.53 270.32 107.14 96.93 15 5 15 5112.2

1068.96 7.51 331.34 100.38 119.02 10 34 32 469.0

5380.35 29.55 246.14 107.38 94.74 16 42 39 4760.3

_5.fl8 3.56 3LPZ._ 97.94 124.02 11 0 4 _85.6

_0_6.31 34.I8 LP'ZO.23 107._8 89.6_ 18 26 50 4436.5

0IFFERENTIAL CORRECT|ONS

TOE .2027 TRA -.7242 TC3 .6040 _AU .1427
ROE -.3211 RRA .0575 RC3 -.2_47 FAU .03231

FOE -.1420 FRA .6254 FC3-1.7284 _SP 4332

_00 .3797 _RA .7265 0C3 .6594 FSP -429

RAP 237.19 ECC 1.2663
INJ 2 LAT INJ 2 LONG

12.84 339.57

28.20 261.72

11.33 324.62

29.89 237.35

8.00 316.31

33.75 211.01

GR_IT DETERMINATION ACCURACY

ST 446.6 SR 458.2 SS 278.4

CRT -.6906 CRS -.6119 CST .9915

LSA 638.4 NSA 280.9 SSA 19.0

ELI 588.3 EL2 251.5 ALF 133.93

NI0-(._UR_ EXECUTION ACCURACY

SGT 1267.7 SGR _I_.5 SG3 148.0

RRT -.5199 _ .5432 R_ -.8500

1367.4 RZ3 -.0522 R13 .8567

S_1 1298.9 SG2 427.3 THA 166.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5. 1970 )

LAUNCH DATE AUG Z2 1970 FLIGHT TIM( 94.00 ARRIVAL DATE NOV 24 1970

Ht[LIOC[NTRIC CONIC DISTANCE 257.596

RL 151.31 LAL -.DO LOL 528.49 VL 25.627 GAL -.21 AZL 90.42 HCA 100.95 S#AA IZ0.93 ECC .25127 INC .4195 Vl 29.446

RP 107.86 LAP -.4| LOP 69.45 VP _.925 GAP -15.19 AZP 89.92 TAL 180.61 TAP 281.57 RCA 90.54 APO 151.31 V2 35.155

RC 45.711 GL -2.81GP -14.04 7AL 86.01 ZAP 14.97 ETS 65.78 ZAE 154,49 ETE 535.07 ZAC 87.41ETC 260.60 CLP -5.27

PLANETOCENTRIC CONIC

C3 14.683 VHL 3.832 DLA -25.41RAL 239.82 RA0 656?.6 VEL 11.66S PTH 2.05 VHP 8.505 DPA -33.8§ RAP 238.51 ECC 1.2416

LNC.H AZNTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TINE PO CST TIM tNJ 2 LAT INJ 2 LONG

90.00 8 54 21 1307.32 7.90 349.07 98.37 117.28 9 16 8 707.3 11.50 342.23

90.00 13 45 42 5622.94 28.09 263.85 104.22 93.73 15 19 25 5022.9 28.31 255.19

IO(3.O0 9 57 19 1104.04 6.35 333.29 97.53 119.27 10 15 43 504.0 10.20 326.62

IDO.OO 15 25 25 5301.46 29.85 240.29 IO4.32 91.68 16 53 46 4701.5 29.76 231.49

110.OO 10 28 37 IOO5.93 2.78 323.65 95.32 124,08 10 45 23 405.9 7.24 317.39

110.00 IT 10 37 4972.33 34.04 215.23 IO4.25 86.66 18 33 29 4372.3 33.213 Z06.09

DIFFER1ENTIAL CCRI_CTION5 NID-COIJR._d[ EXECUTION ACCURACY ORBIT OETERNINATICN ACCURACY

TOE .1754 TRA -,6_N_6 TC3 .6307 BAU .1387 SGT 1264.2 _ 516._ SG3 156.9 ST 430.8 SR 445.8 S$ 255.5

ROE -.2975 RRA .0(d)4 RE3 -.3187 FAU .03507 RRT -.5303 I_ .57|1RTF -.6_83 CRT -.6603 CRS -.5173 CST .9804

FDE -.1065 FRA .6257 FC3-I .9501 8SP 3966 S_B 1365.7 R25 -.0813 R13 .8476 LSA 604.6 MSA 289.4 $$A 19.9

_3OE .3433 ERA .7012 8C3 .7066 FSP -415 SGI 1297.3 S_ 427.0 THA 166.24 ELI 564.9 EL2 255.3 ALF 133.51

LAUNCH DATE AUG 22 1970 FLI_'IT TINE 96.00 ARRIVAL DATE NOV 26 J970

HELICCENTRIC CONIC

RL 151.31 LAL -.00

RP 107.82 LAP -.L_Z

RC 44.829 GL -1.61

PLANETCK_ENTRIC CC_NIC

C3 13.393 VHL 3.660
LN_ ATMTH LN(;H TIME

DO.O0 8 31 11

90.00 14 I ZO

IDO.O0 9 36 52

1DO.00 15 38 20

110.00 10 12 33

110.00 17 19 8

DISTANCE 244.1_

LOL 328.49 VL 25.791 GAL -.39 AZl. _0.23 _ 104.17 _A 121.86 ECC .2A171 IN(: .2284 Vl 29.A46

LOP 72.67 VP 37.050 GAP -12.35 AZP 89.94 TAL 181,23 TAP 285.40 RCA 92.A1 APO 151.32"V2 35.146

GP -15.12 ?AL 87.15 ZAP 16.74 ETS 60.48 Z_E 152.30 ETE 331.97 ZAC 86.45 ETC 260.81 CLP -7.27

0LA -22.01RAL 238.87 RA0 6567.5 VEL 11.009 P/H 2.03 VHP 8.064 OPA -35.21 RAP 239.33 ECC 1.220A
L-| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1356.11 6.37 351.83 95.55 117.65 8 53 47 756.1 10.02 345.06

5533.71 28.31 257.33 IOI.25 90.47 15 33 34 4933.7 28.08 248.68

1144.12 5.01 335.51 94.?9 119.51 9 55 56 544.1 8.90 328.89
5220.93 29.86 234.31 101.24 88.53 17 5 21 4620.9 29.34 225.54

1032.23 1.78 32fl.02 92.76 124.14 10 29 46 432.2 6.25 318.79

4905.59 33.65 210.05 100,93 83.62 18 40 54 4305.6 32.40 2OI.04

ORBIT 0ETERNINATION ACCURACY

ST 432.8 52 436.3 SS 251.1

CRT -.6633 CR$ -.4523 CST .9631

LSA 596.1MSA 291.4 SSA _.8

ELI 560.4 EL2 252.1 ALF 134.65

DIYFER1ENTIAL CORMECTION$

TOE .1663 TRA -.6816 TC3 .7516 8AU .1525

ROE -._178 RRA .0f_0 R¢3 -.4009 FAU .03555

FOE -.0871 FRA .6508 FC3-2.2979 BSP 4148

B_E .3237 ERA .6850 _3 .8518 FSP -467

NI0-COJRSE EXECUTION ACCURACY

.%T 1302.1 _ 537.0 SG3 174.0

RRT -.5818 f_" .6279 RTF -.8489

S_ 1408.9 R_3 -.0921 213 .8597

•f_l 1343.3 _2 423.A THA 164.98

LAUNCH DATE AUG 22 1970 FLIGHT TIN[ 98.00 ARRIVAL DATE NOV 28 1970

HEL|OCENTRIC CONIC

RL 151.31 LkL o.00

RP IO7.79 LAP ".05

RC 46.073 6L -.24

PLANETOCENTRIC CONIC

C3 12.291 VHL 3.506

LNCH ATMTH LNCH TINE

90.00 8 7 47

90.00 14 17 9

1DO.DO 9 15 A8

100.00 15 51 49

110.00 9 55 38

110.00 I? 28 2B

DIFFERENTIAL CORRECTIONS

TOE .1550 TRA -.6649 TC3 .8749 BAU .1655

ROE -.2576 RRA .O766 RC3 -.4_84 FAU .0_SL=_

FOE o.0596 FRA .6782 FC3-2.6905 8SP A299

BOE .3OO6 ERA .6693 8C3 1.0069 FSP -522

01STANCE 250.911

LOL 328.49 VL 25.941 GAL -.57 AZL 90.05 PICA 107.40 SNA 122.74 ECC .23298 INC .0297 Vl 29.446

LOP 75.89 VP 37.165 GAP -11.54 AZP 89.99 TAL 181.87 TAP 289.27 RCA 94.14 APO J51.33 V2 35.158

GP -16.33 7AL 88.34 ZAP J8.75 ETS 56.16 ZAE 150.26 ETE 330.66 ZAC 85.36 ETC 261.00 CLP -9.35

OLA °20.42 RAL 237.92 RAO 6567.5 V_L 11.562 PTH 2.02 VHP 7.647 OPA °56.67 RAP 2A0.25 ECC 1.2023

Lo] TIME INJ LAT INJ LONG |NJ RT AS_ INJ A214TH INJ TIME PO CST T|N INJ 2 LAT INJ 2 LONG

1408.92 4.69 354.81 92.86 117.96 8 31 16 BOB.9 8.40 348.09

5444.03 28.19 250.78 98.26 87.19 15 47 53 4844,0 27.50 242.18

1189.41 3.49 338.01 92.20 119.71 9 35 38 589.4 7.42 331.43

51_8.77 29.56 228._2 _.18 85.34 17 17 28 4538.8 28.60 219.55

1064.58 .54 326.71 90.36 124.18 10 13 23 464.6 5.02 320.49

4836.37 33.O0 204.75 97.68 80.55 18 49 5 4236.4 31.35 195.92

MID-CCX_5_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

S_T 1336.1S_R 563.1 S_3 192.6 57 450.7 SR 422.9 SS 2A6.0

RRT -.6324 R_ .08_8 RTF -.8575 CRT -.6627 CR5 o.3546 CST .9303

1449.9 R_5 -.1055 RI3 .8704 LSA 580.8 MSA 295.1 SSA 21.7

SGI 1387.7 ,%_ 420.0 THA 163.52 ELI 550.4 EL2 247.8 ALF 135.78

LAUNCH DATE AUG 22 1970 FLIGHT TIE 100.0(3 ARRIVAL GATE NOV 30 1970

H_LIOCENTRIC CONIC

RL 151.31LAL -.OO

RP IO7.76 LAP .16

RC 47.431 GL 1.33
PLANETOCENTRIC CONIC

C3 11.358 VHL 3.370

LNO_ AZ_T_ LNCH TIME
90,00 7 44 11

gO.DO 14 33 19

100.00 8 54 16

1DO.DO 16 5 55
110.00 9 38 0

110.00 17 38 40

0ISTAN_E 257.639

LOL 328.49 VL _.017 GAL -.73 AZI. 89.83 PICA 110.62 S44A

LOP 79.12 VP 37.270 GAP -10.76 AZP 90.06 TAL 182.53 TAP

GP -17.69 ZAL 89.59 ZAP 21.00 ETS 52.63 7AE 148.36 ETE

123.55 ECC .22505 INC .1705 VI 29.446

293.15 RCA 95.74 APO 151.35 v2 35.168

329.13 ZAC 84.10 ETC 261.17 CLP -11.52

OLA -18.63 RAL 236.99 RA0 6567.4 VEL 11.522 PTH 2.01W_P 7.255 OPA -38.25

L-| T|ME INJ LAT INJ 1.OAG |NJ RT ASC INJ A214TH JNJ T_ME PC) EST TIM
1466.23 2.86 358.02 90.40 118.18 8 8 37 966.2

5353.59 27.71 _44.21 95.59 83.93 16 2 33 4753.6

1240.09 1.77 340.80 89.80 119.84 9 14 56 640.1
5054.96 28.94 L_,07 95.2_ 82.16 17 _0 10 4455.0

1103.04 -.93 328.72 88.11 124.17 9 56 23 503.0

4764.78 32.07 199.38 94.57 77.49 18 58 5 4164.8

DIFFERENTIAL CORRECTIONS

TOE .1407 TRA -.6478 TC3 .9<J_6 8AU .1779

ROE -.2365 RRA .0862 RE3 -.6131FAU .04104

FOE -.0233 FRA .7071 FC3-3.1282 6_k° 44_Z

_OE .2752 ERA .6535 BE3 1.1718 F,SP -503

NIO-C, OJRS_E E_[CUTION ACCURACY

SGT 1364.1 SGR 597.0 SG3 212.6

RRT -.6803 RRF .7374 RTF -.8647

SC,B 1489.0 223 -.1199 RI3 .8802

,%1 1429.3 S_Z 417.6 THA 161.81

RAP 241.04 ECC 1.1869

INJ 2 LAT INJ 2 LONG
6.60 35!.34

26.58 235.72

5.73 334.25

27.55 2J3.5A

3.56 322.51

50.02 190.77

ORBIT 0ETERNINATION ACCURAC_

ST 423.3 SR 405.0 SS 243.1

CRT -.6569 CRS -.2190 CST .8739

LSA 557.7 MSA 301.3 55A 22.6

ELI 555.3 EL2 242.3 ALF 136.92
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 5. 1970)

LAUNCH0ATEAUG 22 1970

HELIO(ENTRIC CONIC

RL 151.31 LAL -.00

RP 107.72 LAP .35

RC 48.893 GL 3.09

PLAN[TOCENTRXC CONIC

C3 10.577 VHL 3.232

LNCJ4 A2_4TH LNCH TIME

90.00 7 20 24

90.00 14 50 |

100.00 S 3_ 20
I00.00 16 20 46

110.00 9 19 48

110.{30 17 49 48

_LIM4T TIN[ I02.00 ARRIVAL 0ATE 0EC 2 1970

DISTANCE 264.398

LOL 328.49 VL 26.201 GAL -.89 AZL 89.62 PICA 113.83 ,T_A 124.30 ECC .21787 IN( .3837 Vl 29.446

LOP 82.34 VP 37.367 GAP -10.01ATP 90.16 TAL 183.20 TAP 297.03 RCA 97.22 APO 131.37 V2 35.179

GP -19.21 7AL 90.83 ZAP _3.49 ETS 49.73 ZAE 146.39 ETE 3Z7.36 ZAC 82.67 ETC 261.32 CLP -13.78

DLA -16.62 RAL 236.10 RAO 6567.4 VEL 11.488 PTH 2.00 VHP 6.889 DPA -39.96 RAP 241.67 ECC 1.I741

L-I TINE INJ LAT |NJ LOF_ INJ RT A_ |NJ A2_ITH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
1328.48 .83 1.49 88.17 116.31 7 43 53 928.3 4.63 334.83

5262.J0 26.88 237.64 92.63 80.74 16 17 43 466211 23.32 229.32

1296.36 -.13 343.68 67.62 J19.69 B 33 57 696.4 3.84 337.36

4969.43 _7._ 215.69 92.40 79.03 17 43 33 4369.3 26.19 207.33

J147.69 -2.63 331.05 66.06 124.09 9 38 35 347.7 1.86 324.84

4690.89 30.86 193.96 9J.63 74.50 J9 7 38 4020.9 28.42 1B5.61

DIFFERENTIAL CORRECTIONS

TOE .1126 TRA -.6346 TC3 1o1129 BAU .|893

ROE -.2133 A_qA .0982 RE3 -.7469 FAU .04407

FOE .0278 FRA .7433 FC3-3.6077 6SP 4510
BOE .2443 BRA .6421 BE3 1.3402 FSP -646

LAUNCH DATE AUG 22 1970

HEL|OCENTRIC C..CNIC
RL 151.31 LAL -.00

RiP 107.69 LAP .34

RC 50.431 GL 5.08

PLAN[TOCENTRIC _IIC

C3 9.934 Ve.¢ 3.132

LNCJ4 42147H LNCH TIRE L-| TINE IN| I._T
90.OO 6 36 28 1396.10 -1.33

gO.OO 15 7 23 51_J.79 23.69

I00.00 8 10 7 1358.48 -2.24

JOO.OO 16 _26 4882.14 L=_.70

110.00 9 1 8 1198.67 -4.37

110.00 18 1 54 4614.72 29.34

DIFFERENTIAL CCRI_CTIONS

TOE .1044 TRA -.6140 TC3 1 .Z486 0AU .2049

RO_ -.1889 RRA .1111 RE3 -._038 FAU .04736

FOE .0833 FRA .7770 FC3-4.1431 BSP 4763

BOE .2158 BRA .6239 BE3 1.3426 FSP -726

NIO-C(XJRSI[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1389.1SGR 640.1SG3 234.7 ST 409.1SR 379.9 SS 249.3
RRT -.7214 _ .7871 RTF -.8701 CRT -.6333 CRS -.0.303 CST .7863

SGB J329.9 1q23 -.1388 R|3 .6893 LSA 523.3 NSA 315.0 SSA 23.7

SGI 1471.1 SG2 4|8.6 THA J39.91 ELI 504.9 EL2 238.2 ALF 138.34

FLIGHT TINE |04.00 ARRIVAL DATE DEC 4 1970

DISTANCE _71.1Z4

LOL 328.49 VL 26.3|3 GAL -1.03 AZL 89.39 H_ |17.08 SNA IN(: .6073 Vl 29.446

LOP 85.37 VP 37.434 GAP -9.29 AZP 90.28 TAL 183.87 TAP APO 131.40 V2 33.188

GP "20.93 ZAL 92,12 ZAP 26.E1ETS 47.37 7AE 144.91ETE ETC 261.43 CLP -16.13

OLA -14.40 RAL 233.28 RAO 6567.4 V[L 1|.460 PTH 1.99 VHP 6.348 DPA -41.83 RAP 242.12 ECC 1.1635

|NJ _ ;NJ RT AS{: |NJ AZNTH |NJ T|NE PO C$T TIN |NJ 2 LAT JNJ 2 LONG
9.26 86.22 118,29 7 23 4 996.1 2.46 358.64

231.11 g0.06 77.67 16 33 33 4569.3 23:74 222.95

347.L_3 65.72 119.82 B 32 43 738.3 1.74 340.77
209.72 89.80 76.04 17 37 46 4282.1 24.32 201.60

333.72 84.26 123.91 9 21 6 598.7 -.09 327.30

188.53 88.93 71.63 19 18 49 4014.7 26.33 180.47

MID-COURSE E_CUTICN ACCURACY OR1BIT OETERNINATION ACCURACY
SGT 1408.3 SGR 696.2 SG3 258.9 ST 393.1 SR 349.5 SS 266.3

RRT -.7678 RtF .8331RTF -.8786 CRT -.6316 CR5 .1493 CST .6649

SG6 1371.9 _3 -.1460 R13 .g010 LSA 491.1NSA 327.7 SSA 24.4

SGI 1515.9 _2 413.6 THA 137.37 ELI 477.4 EL_ 224.2 ALF J40.31

124.98 ECC .211_8
300.94 RCA 98.36

323.32 ZAC 81.03

L_UNCH 0_TE _UG 22 1970 FLIGHT TINE 106.00 ARRIVAL DATE 0EC 6 1970

HELIOCENTRIC CONIC DISTANCE 277.836

RL 151.31 LAL -.00 LOL 328.49 VL 26.414 GAL -1.17 ATL 89.16 H_ 120.31 SMA 123.61 ECC .20553 INC .8444 VI 29.446

RP 107.67 LAP .73 LOP 88.80 VP 37.334 GAP -9.39 4ZP 90.43 TAL 184.32 TAP 304.83 RCA 99.79 APO 131.43 V2 33.198

RC 52.096 GL 7.29 GP -22.86 7AL 93.36 TAP 29.17 ETS 45.37 7AE 143.31ETE 322.99"74C 79.17 ETC 261.50 CLP -18.64

PLAN[TC_ENTRIC CONIC

C3 9.419 VHL 3.069 DLA -11.97 RAL 234.33 RA0 6367.3 V[L |1.437 PTH |.95 VHP 6.233 0PA -45.87 RAP 242.34 ECC 1.1530

LNCH AFNTH LNCH TIRE L-I TIRE IN| LAT IN| LONG IN| RT AS_ IN| A_4TH IN| TIRE I_ CST TIN IN| 2 LAT IN| 2 LONG

90.00 6 32 25 1669.46 -3.69 9.36 84.60 118.09 7 0 14 1069.3 .09 2.73

90.OO 13 23 38 5074.97 24.16 224.62 67.76 74.77 16 30 13 4473.0 21.84 216.72
100.00 7 47 40 142t_.69 -4.34 351.03 84.13 119.58 8 11 26 826.7 -.37 344._1

100.OO 16 33 3 4792.97 23.09 Z03.59 87.46 73.213 18 12 58 4193.0 22.53 195.71

110.OO 8 42 8 1236.08 -6.75 336.74 82.77 123.39 9 3 4 636.1 -2.29 330.30

110.(30 18 13 3 4336.34 27.34 183.16 86.53 68.90 19 30 42 3936.3 24.42 173.38

DIFFERENTIAL CORRECTIONS NID-(.CURSE EXECUTION ACCURACY ORBIT OETERt4IN_TION ACCURAC_

TOE .0816 TRA -.3983 TC3 1.3492 BAU .2179 SGT 1419.0 S(_ 768.7 S_3 284.2 ST _75.8 SR 308.5 SS 304.5

ROE -.1602 RRA .1273 RC3-1.0833 FAU .03102 RRT -.80|4 RRF .6713 RTF -.8832 CRT -.61_0 CR5 .3149 C$T .3484

FOE .1627 FRA .8189 F¢3-4.689_ BSP 4922 SG8 1613.9 RZ3 -.1fl96 R13 .9107 LS_ 433.1NSA 351.0 SSA 24.9

BOE .1798 BRA .6120 BE3 1.7304 FSP -807 SGJ 1558.7 SG2 418.6 THA 154.37 ELI 439.2 EL,? 208.6 ALF 143.98

LAUNCH DATE AUG 22 1970 FLIGHT TINE 108.O0 ARRIVAL DATE 0EC 8 1970

HELIOCENTRIC CoqIC 01STANCI[ 284.533

RL 151.31L_L -.00 LOL 328.49 VL L_S.904 GAL -1.29 ATI. 88.90 H(.A 123.34 S_4A 126.18 ECC .20033 INC 1.0977 Vl 29.446

RP IO7.64 LAP .92 LOR 92.04 VP 37._O6 GAP -7.91AZP g0.61 TAL 183.16 TAP 308.69 RCA 100.90 APO 151.46 V2 33.206

RC 33.818 GL 9.73 GP -25.02 ZAL 94.54 7AP 32._9 ETS 43.66 FAIl 141.72 ETE 320.33 7AC 77.05 ETC 261.53 CLP -21 .27

PLAN_T(_ENTRIC CONIC

C3 9.027 VHL 3.004 OLA -9.31RAL 233.94 RAO 6567.3 V_L 11.4_0 PTH 1.98 VHP 3.952 OPA -46.11 RAP 242.29 ECC 1.1486

LNCH AFNTH LNCH TIRE L-Z TIRE |NJ I.AT |NJ LO_ ;NJ RT AS( |NJ AZNTH _NJ TIME PO CST TIM IN| 2 LAT IN| 2 LONG

90.00 6 8 14 1749.04 ='_.23 13.84 83.34 117.68 6 37 23 1149.0 -2.48 7.17

90.OO 15 44 58 4978.87 2Z.L_ 218._O 83.78 72.07 17 7 37 4378.9 19.64 210.34

I00.00 7 23 1 1_01.32 -7.03 355.19 82.91 119.13 7 50 3 901.3 -3.10 348.61

100.OO 17 10 52 4701.81 L_J.16 197.31 85.46 70.53 18 29 14 4101.8 213.30 189.88
110.OO e 22 _3 1320.13 "9.14 340.15 81.6,?. 123.08 8 44 33 720.1 -4.72 333.85

110.00 18 29 29 4433.77 25.45 177.83 84.47 66.37 19 43 43 3833.8 22.04 170.34

DIFFERENTIAL CCIK_R[CT|ONS NIO.-C(X_I_ E_ECUTION ACCURACY ORBIT OETERNINATION ACCURAC_

TOE .O310 TRA -.3203 TC3 1.4017 0AU .L_88 SGT 1421.4 S_R 833.3 SG3 310.2 ST 336.7 SR 254.9 SS 370.3

ROE -.1232 RRA .1_89 RC3-1.2769 FAU .054_O RRT -.8_3 RR_ ._027 RTF -.8839 ERT -.3868 CRS .4052 CST .4928

FOE .2641FRA .8729 FE3-5.2080 BS o 4912 SG_ 1658.0 _3 -.1773 R13 .9193 LSA 445.1N$_ 361.4 SSA 25.0

_OE .1352 8RA .6088 _C3 1.8961FSP -875 $G| 1601.0 SG2 431.0 |"HA 131.46 ELI 397.3 EL2 185.3 ALF 150.13
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 19701

LAUNCH 0ATE AUG 22 1970 FLIGHT TINE 110.00 ARRIVAL 0ATE ÚEC 10 1970

HELIOCENTRIC CONIC

RL 151.31 LAL -.[30

RP 107.61 LAP 1o10

RC 55.61Z GL 12.41

PLAN[ TO(IrNTRI C CONIC

C3 8.7SZ VHL 2.958

LNCH ATNTH LNCH TiN[

90.0(} 5 43 52

9O.O0 16 5 35
1O0.O0 7 2 9

1O0.O0 17 29 59

110.O0 8 3 23
110.O0 18 45 13

0I STAler 291.21|

LOL 326.49 VL 26,581 GAL -1.40 ATL 88.63 _4 I26.77 SNA

LOP 95,27 VP 37.670 GAP -7.26 AZP 90.62 TAL 185.77 TAP
GP -27.45 Z4L 95.63 ZAP 35.87 ITS 42.13 7AE 140.11 ETE

126.70 ECC .19569 INC 1.5708 Vl 29,446

312.54 RC4 101.91APO 151.50 v2 35.214

317.39 ZAC 74.67 ETC 26|.50 CLP -24.05

0LA -6.43 RAL 233.47 R40 6567.3 VEL 11.408 PTH 1.97 _AP 5.701 0PA -48.56

L-I TIN[ INJ LAT INJ _ INJ RT AS( INJ A2_ITH INJ TIN[ PO (ST TIN
1835.4_ -8.93 16.75 82.50 IJ6.98 6 14 27 1235.4

4880.63 20.10 211.83 84,|7 69.62 17 26 55 4280.6
1582.89 -9,71 359.77 82.09 118,41 7 28 31 982.9

4608.40 20.9| 19|.48 83.63 68.14 18 46 47 4008.4

1391.13 -11.76 343.99 B0.67 122.33 8 26 35 791.1
4372.92 23.O9 17_.56 82,79 64.06 19 58 6 3772.9

DIFFKR£NTIAL CCRRI[CTICI¢S

TOE .0306 TRA -.5704 TC3 | .4776 BAU .2465
ROE -.0859 RRA .1720 RC3-! .5016 F4U .05813

FD[ .3739 FRA .919| FC3-5.7501 8SP 52_

80£ .0911 _4 .5957 8¢3 2.10_ F_dD -976

NIO-C, OUILqE [XECUTIOq ACCURACY

`%T 1415.3 _ 964.0 _k;3 338.0
J_T -.8493 _ .g_86 RTIF' -,_q9

S_ 1712.6 1_3 -.|774 RI3 .9310

`%1 1666.5 SC_ 4M.6 TNt 147.43

RAP 241.91ECC 1.1440
INJ 2 LAT INJ 2 LONG

-5.24 12.01

17.14 204.41

-5.84 353.1Z

17.76 184.10

-7.41 537.60
19.41 165.35

ORBIT OETKRNINATION ACCURACY

ST 339.7 SR 196.2 SS 447.0
CRT -.6614 CRS .3578 CST .4509

LSA 488.1MSA 339.0 SSA 24.1

ELI 568.0 Kl._ 135.8 4LF 155.55

LAUNO4 OAT[ AUG 22 1970 FLIGHT TIN[ I12.00 ARRIVAL 04TE OEC 12 1970

HELIOCENTRIC CONIC

RL 151.31 LAL -.00

RP 107.59 LAP |.28

RC 57.469 GL 13.34

PLAMETOCENTRIC CONIC

C3 8.597 VHL 2.932
LNCH AZNTH LNCH T|N[

90.00 5 19 |2

9O,O0 16 27 47

1O0.00 6 38 59

1O0.O0 17 50 41

110.O0 7 43 40

110.O0 19 2 29

OIFF[/;_NTIAL CCIRI_CT_OM$

TOE .O043 TRA -.5564 TC3 J .4856 8AU .2_3

RO[ -.0362 /_A .2018 RC3-I.7327 F4U .06141

FOE .5105 FRA .9757 FC3-6.1836 8SP 5427

602 .0361 8RA .5919 8C3 2.2824 F.qP -I061

OISTAN_ _7.972

LOL 328.49 VL _.657 GAL -1.50 AZL. M.33 PICA 150.00 _d<A 127.17 KCC .19156 IN(
LOP 96.51 VP 37.728 GAP -6.63 AZP 91,07 TAL 186.54 TAP 316.34 RCA 102.81 APO

GP -30.I7 7N. 96.61ZAP 39._ £TS 40.70 Z4E 138.40 ETE 314.10 7AC 71.98 E_C

1.6682 Vl 20.446

151.53 V2 35.222

261.39 CLP -27.00

OkA -3.33 RAL £33.16 RAO 6567,3 V[L 11,401PTH 1.97 _HP 5.485 OPA -51.23 RAP 241.10 ECC 1.1415

k-I TINE INJ I.AT INJ LO_IG INJ RT AS(: INJ ATNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1929.32 -11.78 24.17 62.14 115.94 5 51 21 1329.3 -8.20 17.32

4779.96 |7.59 Z05.52 83.00 67,44 17 47 27 4180.0 14.38 198.31

|671.94 -12.54 4.85 8|,75 117.36 7 6 5J 1071.9 -8.78 358.09
4512.57 I8.37 185.50 82.64 66.00 19 5 53 3912.6 14.97 178.35

1469.47 -14.57 348._ _0._ 1Z1.27 8 8 9 869.5 -10.32 341.79

4287.81 20.46 167._ 81.56 62.O0 20 13 57 3687.8 16.55 16{3.41

MI0-COUR_ EXECUTION ACCURACY CR_IT 0ETERMINATION ACCURAC_

SGT 1394.7 .%R 109_.5 `%3 36A.4 ST 327.9 SR 141.3 SS 547.6

RRT -.8_37 _ .9480 RTF -.8892 CRT -.8654 CRS -.O039 CST .4797
&T_ 1773.7 1_3 -.1784 RI3 .9415 L$A 577.5 MSA _O5.6 $SA 22.4

_IG| 1714.1 _ 448.0 THA 142.97 ELI 550.9 EL2 66.2 ALF 158.75

LAUNCH 0ATE AUG 22 1970 FLIGHT TIN[ 114.00 ARRIVAL OAT[ 0EC 14 1970

HELIO(ENTRIC CONIC 01STANCE 304.512

RL 151.31 LAL -.O0 LOL 328.49 VL 26.721 GAL -1.58 ATL 88.00 H(A 133.23 ,S_A 127.58 ECC .18793 INC 1.9953 Vl Z9.446

RP 107,57 LAP 1.45 LOP 101.74 VP 37.780 GAP -6,01 A?P 91.37 TAL 186.87 TAP 520.10 RCA 103.61 APO 151 .56 VZ 55.229

RC 59.562 GL 18.52 GP -33.18 7AL 97.44 ZAP 45.65 ETS 39.28 ZAE 136.54 ETE 310.48 ZAC 68.98 ETC 261.20 CLP -50.14

PLAN_TOCENTRIC CONIC

C3 8.569 VHL 2._7 OLA -.Ol RAL 235.04 RAO 6567.3 V[L 11.4130 PTH 1.97 VHP 5.309 OPA -54.14 RAP 239.76 ECC 1.1410

LNO4 ATNTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ 4214TH INJ Till[ PO CST TIN INJ 2 LAT INJ 2 LONG

9O.O0 4 54 3 L_031.65 -14.75 50.22 62.31 114.45 5 27 55 1431.7 -11.33 23._1

9O.O0 16 51 55 4676,_9 14.77 199.2"Z 82._1 65.56 16 9 51 4076.A 11.55 192.21

1O0.O0 6 15 23 1769,29 -15.52 10,55 81_94 _J5.87 6 44 53 1169.3 -11.91 3.62

1130.OO IB 13 16 4413.98 15.54 179.55 81.94 64.14 19 26 50 3814.0 11.95 172.61

110.O0 7 23 37 1555,71 -17.55 353._2 80.62 119.81 7 49 53 955.7 -13.46 346.50

110.O0 19 21 31 42100.33 J7.57 162.2| 80,BZ 50.20 _ 51 32 3600.5 15.48 155.49
OIFFERENTIAL CORRECTIONS MIO-O3URS_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.0216 TRA -.5427 TC3 ] .4483 _AU .2800 SGT |3_9.8 _' 1244,8 _ _8.9 ST 322.5 SR 153.1 SS 664.7

ROE .0259 RRA .238_ RC3-|.9686 FAU .06423 RRT -.6710 I_F .9625 R1T -.8873 CRT -.9665 CRS -.7023 CST .5397

FOE .6694 FRA 1 .O365 FC5-6,4890 B_ 5655 SG6 1843.5 _3 -.I722 RI5 .9520 LSA 701.5 NSA 276.9 SSA L>O.0

_OE .03_ _RA .5950 8C3 2._440 F_k° -1144 56| 1794.I _ 4_4.5 THA 137.90 ELI 355.2 EL2 35.7 ALF 155.08

LAUNCH 0ATE AUG 22 1970 FLIGHT TIME 116.00 ARRIVAL 0ATE OEC 16 1970

H_LICCENTRIC CONIC

RL 151.31 LAL -.00

RP IO7.55 LAP 1.62

RC 61.346 GL 21._N_

PLAN[TOCENTRI¢ _QNIC

C3 8.f>62 _ 2.947

LN04 AZ"NTH LN04 Title
9O.O0 4 28 7

gO.o0 17 18 27

IO0.O0 5 51 6
lO0.O0 18 38 9

110.O0 7 3 7

IIO.O0 19 42 37

OlFFER[NTIAL CCRRECTIONS

TO_ -.0448 TRA -.3284
ROE .I042 RRA .2844

F0£ .8478 FRA 1.09_4

BOE .1|34 eRA .6001

0ISTANG[ 311.13I

LOt. 328.49 VL L_.777 GAL -|.66 A2'L. 87.64 HCA 136.46 SNA

LOP 104.98 VP 37.825 GAP -5.42 AZP1P 91.71 TAL 187.34 TAP

GP -36.5! ZAL _,10 ZAP 47.90 ET$ 57,79 7AE 134,45 ETE

127.95 ECC .18474 INC 2.3591 Vl 29.446

323.81RCA 104.31APO 151.59 V2 35.235
_06.58 7_C 65.66 ETC 260.g0 CLP -33.48

OLA 3.52 RAL 233.11 RAO 6567.3 VEL I1.405 PTH 1.97 VHP 5.177 0PA -57.27 RAP 237.75 ECC 1.1429

L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ AZt4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
2143.73 -17.79 37.04 83.10 112.40 5 3 50 1543.7 -IA.60 29.82

4569.27 11.66 192.89 82.19 64.01 18 34 36 3969.3 8.07 186.05

1876.06 -18.58 17.01 82.75 113.85 622 22 1276.1 -15.20 9.84

4312.18 12.43 173.59 61.79 62,59 19 50 1 3712.2 8.66 166.83

1650.65 -_0.67 358.81 81.67 J17.85 7 30 38 1050.6 -16.79 351.85

4110._ 14.46 157.10 80.62 58._ 20 51 7 3510.4 10.21 150.57

NIO-C(XJR_ EXECUTION ACCURACY ORBIT 0ETERt41NATION ACCURACY

TC3 1.3562 6AU .2993 SGT 1306.1SGR 1420.9 ,%3 409.2 ST 321.8 SR 264.9 SS 793.0

RC3-2.193_ FAU .0662| RRT -,873_ _ .9731RTF" -.8819 CRT -.8203 CRS -.9479 CST .604_

FC3-6.6023 BSP 5927 S(d_ 1950.0 225 -.1588 RI3 .9623 LSA 858.6 MSA 255.0 SSA 17.4

8C3 2.5789 FSP -1215 S_I 1868.5 _2 483.5 THA 132.24 ELI 398.4 EL2 122.4 ALF 141 .71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 22 1970

HEL](XENTRIC CONIC

RL 151.31 LAL -.00

RP 107.53 LAP 1.79

RE 63.355 GL 25.64

PLANE TOCENTR] C COLIC

C3 8.96] VHL 2.994

LNOI A?NTH LNCH TIME

90.00 4 0 $4

gO.[O 17 47 59

]DO.DO S 25 43

IOO.DO 19 5 51

110.00 6 41 54

110.00 20 6 9

FLIGHT TIME 118.00 ARRIVAL 0ATE OEC 18 1970

LCL 3Z8.49 VL 26.826 GAL

LCP 108.22 VP 37.865 GAP

GP -40.16 ZAL 98.55 ZAP

DISTANCE 317.728

-1.72 AZL 87.23 NCA 139.70 5HA 128.28 ECC .18196 ]NC 2.7691 VI 29.446

-4.85 AZP 92.]1 TAL 187.76 TAP 327.46 REA 104.93 APO 15_.62 V2 35.240

52.40 ETS 36.13 ZAE 132.07 ETE 302.42 ZAE 62.0I ETC 260.46 CLP -37.03

OLA 7.26 RAL 233.40 RAO 6567.3 VEL 11.417 PTH 1.98 VHP 5.096 0PA -60.60 RAP 234.93 ECC 1.1475

L-[ TIME |NJ LAT IN] LONG |NJ RT A_d_ IN] AZNTH |NJ TIME PO CST T]N IN] 2 LAT IN] 2 LONG

2267.4] -20.81 44.86 84.60 109.64 4 38 41 ]667.4 -17.95 37.35

4457.70 8.26 186.46 82.70 62.82 19 2 17 3857.7 4.55 179.74

1993.83 -21.65 24.40 84.27 ]11.13 5 58 57 1393.8 -18.58 16.95

4206.50 9.04 167.57 82.28 61.39 20 15 58 3606.5 5.16 160.94

1755.40 -23.86 5.27 83.24 11fl.23 7 11 10 1155.4 -L:_3.27 357.98

4017.70 ]].IZ 15].99 81.03 57.47 21 13 7 3417.7 6.75 145.63

DIFFERENTIAL CCRRECTIONS

TOE -.0616 TRA -.5128 TC3 1.2145 6AU .3214
ROE .2021RRA .3409 RC3-2.3919 FAU .06713

FOE 1.0376 FRA 1.1585 FC3-6.4854 BSP 6251

BOE .2113 _qA .6157 BE3 2.6825 FSP -]267

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT]ON ACCURACY

SGT 1133._ SGR 162_.6 ,%3 423.4 ST 320.1 SR 436.A SS 924.4

RRT -.8682 W .9807 RIF -.8716 CRT -.7522 CRS -.9885 CST .6A82

20_.2 _ -.13_ R]3 .9717 LSA 1043.9 MSA 239.9 SSA 14.7

•%1 1975.2 _2 502.9 THA 126.13 ELI 510.3 EL2 180.4 ALF 123.64

LAUNCH DATE AUG 22 1970 FLIGHT TINE 120,00 ARRIVAL DATE DEC 20 1970

HELIOCENTRIC CONIC

RL IS].3] LAL -.00 L0L 328.49 VL 26.B68 GAL

RP ]07,52 LAP 1,95 LOP 111.47 VP 37,899 GAP

RC 65.403 GL 29.57 GP -44.]0 ZAL 98.78 ZAP

PLAN[T(XENTR;C CONIC

C5 9,448 VHL 3.074 OLA ]].19 RAL 233.93 RAO 6567.3 VEL
LNO_ 4ZNTH LNCH TIME L-I TIME IN] LAT

90.00 3 31 38 2405.43 -23.?0

90.00 ]8 21 _ 4340.19 4.5_

IO0.DO 4 58 36 2124.94 -24.61

100.00 19 37 11 4095.90 5.39

110.00 6 19 35 ]871.53 -27.02

110.00 20 32 41 3922.08 7.57

DIFFERENTIAL CQRRECTION$

TOE -.0693 TRA -.4944 TC3 1.0195 BAU .3_50

ROE .3261RRA .4107 RC3-2.5340 FAU .06643

FOE 1.2328 FRA ].2_6 FC3-6.0870 BSP 6630

BOE .3334 BRA .6427 BE3 2.7314 FSP -]290

DISTANCE 324.501

-1.77 A21. 86.76 H(,A ]42.93 SHA 128.56 ECC .17956 INC 3.2377 Vl 29.446

-4.30 A2_ _.58 TAL 189.11 TAP 33].04 RCA 105,47 APO 151.64 V2 35.245

57.07 ETS _4.20 ZAE 129.34 ETE 298.07 ZAC 58.05 ETC 259.85 CLP -40.80

11,438 PTH 1.98 VHP 5.076 0PA -64.06 RAP 230.68 ECC 1.1555

IN] _ IN] RT ASC IN] AZHTH IN] TINE PO CST TIM IN] 2 LAT IN] 2 LONG
53.95 _16.93 105.97 4 11 43 1805.A -21.28 46.11

179.81 83.95 62.02 19 33 48 3740.2 .77 J73.17

33.01 86.63 ]07.53 5 34 1 1524.9 -21.98 25.20

161.39 83.49 60.55 _0 45 27 3495.9 1.42 154.85
12,81 85.68 111.78 6 50 46 1271.5 -23.8_ 5.11

146.86 82.15 56.57 2] 38 3 3322.1 3.12 140.60

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1136.6 SGR 1845.4 5(;3 428.5 ST 310.6 SR 653.1 SS 1053.6

RRT -.8524 RRF .9861RTF -.8527 CRT -.7167 CRS -.9969 CST .6617

2167.3 R_3 -.1151 R13 .9797 LSA 1257.2 HSA 229.1 SSA 12.2

5_1 2103.7 $62 521.3 THA 119.71 ELI 693.9 EL2 203.9 ALF 110.69

LAUNCH DATE AUG 22 1970 FLIGHT TIME 122.00 ARRIVAL 0A TE OEC 22 J970

HELIOCENTRIC CONIC DISTANCE 330.851

RL 151 .31 LAL -.00 LOt. 328.49 VL 26.904 GAL -1.80 AZL 86.22 HCA 146.16 SNA 128.#0 ECC .1775! INC 3.7822 Vl 2_.446

RP 107.51 LAP 2.11 LOP 114.71 VP 37.928 GAP -3.76 A?P 93.14 TAL 188.40 TAP 334.56 RCA 105.94 APO 151 .66 v2 35.249

RE 67.486 GL 33.72 GP -48.31 7AL 98.77 2AP 61.84 ETS 31.91ZAE 126.23 ETE 293.58 ZAC 53.81ETC 259.02 CLP -44._0

PLANETOCENTRIC CONIC

C3 10.208 VHL 3.]95 0LA 15.29 RAL 234.71 RA0 6567.4 VEL 1|.472 PTH 1.99 VHP 5.128 DPA -67.56 RAP 224.81ECC 1.1680

LNO4 AZNTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT AS_ IN] A2'NTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

90.00 2 59 0 2562.27 -26.21 64,74 90.21 101.13 3 41 43 1962.3 -24.41 56.53

90.00 19 0 18 4214.01 .49 172.76 86.11 61.69 20 10 32 3614.0 -3.30 166.13

IDO.DO 4 28 42 2273.04 -27.25 43.22 8_.96 102.78 5 6 35 1673.0 -25.22 35.01

IOO.DO 20 13 17 3978.48 1.43 154.93 85.59 60.14 21 19 36 3378.5 -2.56 148.40

110.00 3 55 32 2001.33 -29.98 21.75 89.13 107.24 6 28 53 1401.3 -27.33 13.56

110.00 21 2 57 3822.94 3.82 141.63 94.09 56.01 22 6 39 3222.9 -.66 135.42

OIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE -.0606 TRA -.4_ TC3 .7875 BAU .3708 _T 10J_.4 _ _096._ _3 422.4 ST 284.6 SR 905.9 SS 1167.4

ROE .4802 RRA .4963 RC3-2.C_O3 FAU .06401 RRT -.8200 ImF .ggO0 R1T -.8180 CRT -.6480 CRS -.9990 CST .6150

FOE 1.4155 FRA 1.2534 FC3-5.4286 6SP _)91 _ 23_O._ R_3 -.0_94 RI3 .9860 LSA 1488.3 MSA 222.1 SSA 10.1

_OE .4840 BRA .6840 BE3 2.7169 FSP -]283 _1 L_57.4 S_2 537.2 THA 113.14 ELI 925.5 EL2 212.1 ALF 102.16

LAUNCH DATE 41JG 22 1970 FLIGHT TINE 124.00 ARRIVAL CATE CEC 24 1970

H_LIOCENTR|C _ZC OISTM4CIE 337.375

Rt. 1_1.31 I,_L -.O0 LOL 328.49 VL _6.934 GAL -1.B3 AZL B5.57 H_ 149.39 SNA 1_9.00 ECC .17576 ]NO 4.4268 VZ 29.446

RP IOT._R) LAP 2.2_ LOP 117.96 VP 37.9_3 GAP -3.24 AZP 93.81 TAL 188.6_ TAP 338.00 RCA 106.33 APO 151 .67 v2 35.253

Re 6_.EOO GL _8.08 GP -52.75 7AL 9_.52 TAP 66.6l ETS 29.17 _/_ 122.72 ETE 289.0_ 2AC 49.32 ETC 257.90 CLP -49.02

PLANET(_ENTRIC CONIC

C3 11.350 VHL 3.3_9 0LA ]9.54 RAL 2_5.75 I_0 6567.4 _L 11._21P1H 2.01 VHP 5.267 DPA -70.94 RAP 216.45 ECC 1.1868
IN] LOIG [NJ RT AS(: ZNJ AZMI_ ;NJ T|NE PC) CST TIM IN] 2 LAT IN] 2 LONG

77.9_ 94.49 94.76 3 6 14 2146.3 -26.99 69.38

164.gO 89.41 61.95 20 55 3 3473.2 -7.77 158.19

55.57 94.35 9_.57 4 34 48 184A.5 -28.01 46.98

J47.89 88.79 60.24 22 0 26 3250.2 -6.86 141.32

32.48 93.75 101.35 6 4 32 1548.A -_0.56 23.78

1_6.21 87.05 55.82 22 40 4 3119.1 -4.62 J_O.O0

NIO-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURAC_

SGT 872.6 _ 2339.1 SG3 404.1 ST 2A3.3 SR 1190.1 SS 1258.9

RRT -.7542 _ .9927 RTF -.7505 CRT -.4635 CRS -.9996 CST .4411

SGB 24_.5 1_3 -.0638 RJ3 .9906 LSA 1735.8 NSA 217.8 SSA 8.2

5_1 2435.1 S_2 550.5 THA 106.59 ELl 1195.6 EL2 214.6 ALF 95.60

LNCH ATNTH LNCH TIME L-I TINE IN] L_T
90.00 2 20_8 2746.34 -27.95

gO.DO 19 47 IO 4073.18 -4.05

100.00 3 54 4 2444.52 -_9.23

I00.00 20 56 15 3850.23 -2.92

110.00 5 28 43 2148.37 -32.46

lIO.O0 21 38 5 3719.14 -.14

DIFFERENTIAL CORRECTIONS

TO1] -.028_ TRA -.4_J_ TC3 .5332 BAU .3972

ROE .6723 RRA ._'24 RC3-2.5629 FAU .05962

FOE ].5740 FRA ] .2784 FC3-4.5479 BSP 7620

Bog .6729 _RA .7439 BC3 2.6178 FSP -1237
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH 0ATE AUG 22 1970 FLIGHT TINE 126.00 ARRIVAL 0ATE 0£C 26 1970

HF'L IOCFNTRIC CONIC

RL 151.31 LAL -.00

RP 107.49 LAP 2.39

RC 71 .740 GL 42.60

PLANE TOCENTRI C CONIC

C3 13.052 VHL ).613

LNC,H ATMTH LNCH TINE

90.00 1 29 35

90.00 Z0 48 41

X00.O0 3 10 Z3

100.00 21 50 32

I10.00 4 57 19

II0.OO 2_ 20 6

OIFFER(NTIAL CCRI_C T XGNS

TOE .O392 TRA -.3_5 TC_, .2_7 BAU .4230
ROE .9O82 RRA .7350 RC3-_2.,iOTB FAU .05332

FOE 1.6897 FRA 1.2806 FC5-3.5408 BSP 8_08

eO£ .9091 _RA .B535 8C3 Z.4Z41 FSP -115Z

DISTANCE 343.972

LOt. 328.49 VL _6.958 6AL -1.84 ATL 84.79 HCA

LGP 121.20 VP 37.973 GAP -2.74 AZP 94.E3 TAL

GP -57.37 7AL 98.04 ZAP 71.26 ETS 25.87 ZAE

152.61 _qA 129.17 ECC .17431 IN(: 5.2073 Vl 29.446

188.76 TAP 341.37 RCA 106.65 APO 151.68 VZ 3fl,255

118.84 ETE 284.34 ZAC 44.65 ETC 256.40 CLP -53.43

OLA 25.89 RAL 257.08 RA0 6567.5 V(L 11.595 PTH 2.05 VNP 5.516 0PA -73.93 RAP _04.50 ECC 1.2148

L-I TINE INJ LAT [NJ LCNG INJ RT AS(: INJ A214TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2978.44 -L=DB.09 94.86 99.64 86.29 2 19 11 2378.4 -28.31 86.20

3900.Z0 -9.48 155.10 94.31 63.19 21 53 41 330(3.2 -13.01 148.19

2653.31 -L>9.86 71.05 99.75 88.48 3 54 37 L_353.3 -29.75 62.23

3700.57 -7.92 139.59 93.47 61.06 22 52 12 3100.6 -11.72 132.86
2318.80 -34.00 45.53 99.64 95.78 5 55 57 1718.8 -33.10 36.41

3607.84 -4.39 150.40 91,50 56.07 23 2'0 14 _007.8 -8.81 124.10

NI0-C.Ot.MS( (XECUTIOM ACCURACY ORBIT OETERNXNATION ACCURACY

SGT 719.6 _;R 2S91.9 SC,3 575.Z ST 215.5 SR 1491.0 SS 1316.5

RRT -.GOg<J _ .9245 RTF -.6047 CRT .0528 CRS -.9999 CST -.0.481

_:_I0.0 _5 -.040| R15 ._37 LSA 1988.9 M$A 215.9 SSA 6.7

SGI _30.6 _ _1,_ /HA 100.08 ELI 1491.0 EL2 215.4 ALF 89.72

LAUNCH 0ATE AUG 22 197'0 FLI_.IT TINE 128.00 ARRIVAL OATE DEC 28 1970

HEL ZCK:ENTRI C CONIC

RL 131.31 LAL -.00

RP 107.48 LAP 2.55

RC 73.903 GL 47.25

PLANIE TOCENTRX C CONIC

15.628 VY4. 5.9S5
LNC_ AZNTH LNC_ TI14£

g0.0(} 23 25 47

9O.0O 23 1

1(30.OO ,2 1 7
100.0O 23 12 46

110.00 4 17 9

110.00 23 15 12

OISTANCE 3_0.341

LOt. 3Z8.49 VL L=_.�M GAL -1.83 ),71.. 85.82 HCA 155.83 SMA 129.50 ECC .17311 IN(: 6.1783 Vl 29.446
LOP 124.45 VP 37.988 GAP -2.25 AZP 95.M TAL 188.82 TAP 344.65 RCA 106.92 APO 131.68 v2 33.257

GP -61.15 ZAl. 97._, ZAP 75.67 (TS 21.92 ZN[ 114.99 F'TE 179.§8 ZAC 39.83 ETC 234.38 CLP -38.00

0LA _.29 RAL 239.71 RAO 656T.6 V(L 11.705 PTH 2.06 VHP 5.908 DPA -76.16

L-I TINE |NJ I.AT ZNJ _ INJ RT_A_ ;NJ AZNTH INJ TII4E PO CST TIN
3459.71) -21.85 127.00 103.67 71.52 24 25 7 2839.7

5518.54 "ZO.O_ 132.09 I0"Z.99 69.59 24 0 7 2918.5

2951.50 -27.3'Z 92.76 IO5.54 77.37 2 50 18 2351.5

3481.97 -14.85 1_7.06 IO0,64 65.75 24 10 48 2882.0
2525.66 -55,76 61.65 10_.55 84.27 4 59 15 1925.7

3480.57 "9.18 125.65 97.34 56.93 14 11 13 2880.6

01FFgRENTIAL (ORIR_C T|OIS

TOE o1615 TRA -.3555 TC5 .0_60 _ .4459

ROE: 1.19_=O I_ .8945 RC5-2.1335 FAU .0456|

FOE 1.7307 FRA 1.2574 FC3-2.5165 9_ ° 88_

BOg 1,2068 BRA .9546 9C5 2.1343 FSP -1034

RAP 187.83 ECC 1.2572

INJ 2 LAT INJ 2 LONG

-24.17 119.J0

-22.66 124.39

-28.78 84.27

-18.23 119.92

-34.18 52.43

-13.47 117.19

ORBIT DETERMINATION ACCURACY

ST 286.1 SR 1789.4 SS 1333.9

CRT .6301 CR$ -.9999 (:ST -.6574

LSA 2239.7 NSA 216.3 SSA 5.4

ELI 1799.2 EL2 216.2 ALF 83.98

NID-C.CUR_ E_ECUT;ON ACCURACY

_GT _92._ _ 2851.5 SG_ 531.4

RRT -.1816 ggF .9958 RTF -.2747

&;8 IM_M.O _ -.0184 R13 .9956

_I 28_.7 SC.Z 573.0 THA 93,55

L_UNCH 04Tr AUG 22 1970 FLIGHT TINE 430.00 ARRIVAL 0ATE 0£C 30 1970

HELIOCENTRIC CONIC

RL 151.31LAL -.00

RP 107.48 LAP 2.65

RC 76.087 GL 51.88

PLAN[TOCENTRIC CONIC

C3 19.634 VHL 4.433

LNCH ATNTH LN_H TIME

73.06 21 10 56
106.94 I 33 37

73.06 21 10 56

106.94 1 35 37

I10.0O 3 12 31
110.00 0 37 8

LOL 328.49 VL 26.993 GAL

LOP 127.70 VP 38.000 GAP
GP -67.06 ?AL 96.43 ZAP

01STANCE 356.779

-1.92 AZL 82.57 PICA 139.05 SNA 129.40 ECC .17216

-1.78 A5P 96.94 TAL 188.8| TAP 347.83 RCA 107.13

79.68 (TS 17.21 7A( 110.01ET( 274.62 7AC 34.89

0LA 32.63 RAL 240.63 RA0 6567._ V(L 11.876 PTH 2.11 VHP 6.497 0PA -77.12
L-| TINE |NJ LAT INJ L_NG INJ RT AS_ |NJ AZl4TH lNJ TIN( PO C$T T|N

3949.20 -22.57 165.17 110.16 65.79 22 16 45 3349.2

3115.30 -ZZ.56 103.Z_ 110.15 65.78 2 27 33 2515.3

3949.20 _Z_.57 165.17 110.16 65.79 22 16 45 3349.2

3J15.50 -ZZ.56 103.ZB 110.15 65.78 2 27 33 2515.3

2_16.72 -29.64 83.27 113.1B 72.14 3 59 28 2216.7

_95.78 -I_.84 113,49 IO6.46 59.31 1 32 4 2693.8

0IFFERENTIAL COI_[CTI(_I_

TOE .3687 TRA -.2_6 TC3 -.116_ B_UJ .4619

ROE 1.5438 RRA 1.09_2 RC3-1.7541FAU .0_75

FOE 1.7516 FRA 1.2113 FC3-1.6187 B_P 9486

BOE 1.5872 _A 1.123_ BC3 1.7580 F_ o -889

IN(: 7.4274 Vl 29.446

APO 151.68 V2 35.258

ETC 251.57 CLP -62.65

RAP 166.70 ECC 1.3235

INJ 2 LAT INJ 2 LONG

-23.65 157.49
-23.64 95.60

-25.65 157.49

-25.64 95.60

-31.80 74.72

-19.80 106.60

ORBIT OETERMINATION ACCURACY

ST 489.1 SR 2038.8 SS 1_O9.1

CRT .8893 CRS-I.0000 CST -.8924
LSA 2478.6 NSA 219.5 SSA 4.4

ELl 2104.8 EL2 218.8 ALF 77.94

NID-C.OUR_. EY_CUT;OI ACCURACY

SGT 609.41 SC.R _J.8 SG5 281.8

RRT .L_6 _1 r .g_N_ RTF" .2746

SGB 3100.4 M3 .0014 R13 .9966

SGI 5044.3 _ 5_.9 THAi 86.82

LAUNCH OATE AUG 22 1970 FLIGHT TINE 13Z.0O ARRIVAL OATE JAN 1 1971

HELI(X:ENTRIC CONIC

RL 151.31LAL -.0O
RP I07.48 LAP 2.77

RC 78.289 GL 36.42

PLANETOCENTRIC CONIC

C3 26.28O VNL 5.1_6

LNO4 A2/4TH LNK_H TZNI[
65.43 20 _4 S_

114._7 2 19 20

65.43 _ql 34 55

114.57 2 29 _0

65.43 20 34 55

114.37 2 _

01STANICE 363.180

I._ 3L_!.49 VL Z'/'.O0_ GAL -1.79 AZL 80.90 HCA 162.25 .qNA 129.48 ECC .17141

LOP 150.95 VP 38.008 GAP -1.32 AZP _.68 TAL 188.71 TAP 550.95 RCA 107.28

GP -72.14 ZAL 9_.42 7AP 93.|_ ETS 11.50 ZAE 105.08 ETE 269.19 ?AC 29.81

OLA 36.61RAL 242.8_ Rd0 6_41.1VEL 12.151PTH 2.18 VHP 7.576 OPA -76.47

L-| TIME INJ I._T |NJ _ |NJ RT A_C INJ AZNTH INJ TIME PO CST TIM
4155.7_ -_,9_ jS|._) 118.42 60._9 21 44 Jl 3535.8

_049.67 -_.93 98._J 1|8.4| 60.38 3 L=_ 10 2449.9

4155.78 -L_.gd 191._9 118.42 60.39 21 44 11 3555.8
5049.87 -21.9_ _.35 1J_.41 60.38 3 _ 10 2449.9

4155.78 -_.94 181._H) 118.42 60.39 21 44 11 3355.8

3049.87 -ZZ.95 92._ 1|8.41 60.38 5 L=_ 10 2449.9
DIFFERENTIAL _CTZOq.q

TOE .7187 TRA -.O1_1 TC3 -.2120 BAU .4_15

1.959O RRA 1.3_OZ RC3-1.5039 F_U .02741

FOE 1.6970 FRA 1.1465 FC3 -.gO_lO _ 10114

BOg 2.0867 BRA 1 ._9 B(:3 1.32_1 FSP -730

IN(: 9.1046 Vl 29.446

APO 151.67 V2 35.259
ETC 247.46 CLP -67.23

RAP 144.39 ECC 1.4325
INJ 2 LAT INJ 2 LONG

-26.70 174.23

-26.69 90.98

-26.70 174.23

-26.69 90.98
-26.70 174.23

-26.69 90.98

CRBIT OETERNZNAT|ON ACCURACY

ST 804.J SR 2262.7 SS 1247.0
CRT .9535 CRS-I.0OGO CST -.9374

LSA 2696.3 MSA 226.3 SSA 3.7
ELI 2590.8 EL2 224.5 ALF 71.07

M_O-G:XJR_ E_ECUT|ON ACCURACY

5GT 841.6 _ 5191.7 SG3 Z_9.9

.6807 IN" .9971 RTF .6895

Sr_ 3301.0 RZ3 .01_0 213 .9970

SGI 3244.7 SCR _O7.2 THA 79.44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)
i

LAUNCH OATE AUG 22 1970

HELIOCENTRIC CONIC

RL IS1.31 LAL -.00

RP 107.48 LAP Z.87

RC 80.507 GL 60.66

PLANE TOC[NTRIC CONIC

C3 38.053 VHL 6.169
LNO,I A?NTH LNCH TINE

59.56 20 16 I3

120,44 3 7 58

59.56 20 16 13

120.44 3 7 38

59.56 20 36 13
I20.44 3 7 38

FLIGHT TIME 134.00 JAN 3 1971

0/STANCE 369.537

LOL 328.49 VL 27.011 GAL -1.74 AZL 78.$1 HCA 165.43 SNA 129.52 ECC .17087 V4 29.446

LOP I34.Z0 VP 38.013 GAP -.88 AZP lOI.I3 TAL 188.51 TAP 353.94 RCA 107.39 V2 35.258

GP -77.53 ZAL 94.31 ZAP 86.06 ETS 4.05 ZAE 99.72 ETE ZGZ.SI ZAC 24.52 CLP -71.45

0LA 40.63 RAL 245.31 RAD 6568.5 V[L 12.626 PTH 2.29 VHP 8.716 0PA -74.Z6 RAP I24.81 ECC 1.6263

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZNTH INJ TINE PO (ST TIN IHJ 2 LAT INJ 2 LON6

4330.72 -21.50 195.12 121.98 54.66 21 25 2A 3730.7 -25.97 188.25

3060.83 -21.49 98.26 127.98 54.65 3 58 39 2460.8 -25.95 91.43

4330,72 -21.30 195.I2 127.99 54.66 21 28 24 3730.7 -25.97 188.28

3OEO.85 -2J .49 96.,_6 127.98 54.65 5 58 39 2460.8 -25.95 91.43

4550.72 -21.50 195.12 127.99 54.66 21 28 24 5730.7 -25.97 188.28

3060.85 -21.49 98.2t5 127.98 54.65 3 58 59 2460.8 -25.95 91.43

ARRIVAL CATE

INC11.4887

APO 151.65

ETC 240.70

01FFER1ENTIAL CORI_ECTIONS NIO-CCI,/RS[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TDE: I .5476 TRA .1919 TC5 -.2457 8AU .4427 S6T 1509.| _ 5255,I $65 177.I ST 1255.7 SR 2552.7 55 I159.4
ROE 2.4194 RRA 1.7027 RC3 -.8549 FAU .0|828 RRT .8540 RRF .9872 R1T' .8669 CRT .9769 CRS -.9999 CST -.9795

FDE |.6023 FRA 1.0754 FC5 -.4159 8_P 10P'ZI _ 3488.I 1_3 .0376 RI3 .9969 LSA 2880.9 NSA 259.6 SSA 3.1

0OE 2.7694 (iRa 1.7135 _3 .8703 FSP -572 SGI _428.4 Sr_ 642.4 THA 70.'Z0 ELI 2637.6 EL2 236.7 ALF 62.05

LAUNCH OATE AUG 22 |970 FLIGHT TINE |_.DO ARRIVAL OATE JAN 5 1971

HELIOCENTRIC CONIC DISTANCE 375.831

RL 151.5! LAL -.00 LCL 328.49 VL 27.014 6AL -1.68 AZL 74.84 PICA 168.57 S_4A 129.54 ECC .17049 INC15.1579 VI 29.446

RP 107.48 LAP 2.97 LCP I37.45 VP 38.OI4 GAP o.47 A2P 104.87 TAL I88.2I TAP 556.78 RCA 107.46 APO 151.65 V2 35.257

RC 82.739 6L 64.23 GP -83.48 ZAL 93.16 ZAP M._ £TS 351.26 ZAE 93.69 ETE 250.66 7AC 18.85 ETC 226.17 CLP -74.15

PLANI[T(XENTRIC CONIC

C3 61.473 vHt. 7.840 OLA 43.74 RAL 247.85 RAO 65_.1 VEL 13.521PTH 2.47 VHP 10.876 DPA -70.63 RAP 109.01ECC 2.01J7
LNCH ATHTH LNCH TIN[ L-I TINE INJ LAT INJ _ INJ RT ASC INJ A214TH INJ TIN[ _ CST TIM INJ 2 LAT INJ 2 LONG

55.16 20 ? 51 4500.81 -I?.72 Z06.88 138.36 49.33 21 22 52 39150.8 -22.82 200.12

124.84 3 36 18 5129.81 -17.71 IOI.I6 138.35 49.33 4 28 27 2529.8 -22.80 95.00

55.16 20 7 51 4500.81 -17.72 206.M I38._ 49.53 2I 22 52 3900.8 -22.82 200.72

124.84 3 36 18 5129.81 -17.71 101.16 138.35 49.33 4 28 27 2529.8 -22.80 95.00

55.16 _ 7 51 4500.81 -17.72 206._ 138._ 49.53 21LP'd 52 3900.8 -22.82 200.72

124.84 3 36 18 5129.81 -17.71 101.16 I38.35 49.53 4 28 27 2529.8 -22.80 95.00

DIFFERENTIAL CORRIECTION_ NIO-CCURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE 2.7152 TRA .8712 TC3 -.2068 8AU .5593 SGT 2195.I S_R 29_.9 SG5 15|.6 ST 2001.7 SR 2028.8 55 1075.7

ROE 2.6346 RRA 2.107I Re5 -.3852 FALl ,00935 RRT .9149 RRF .9940 RIT' .9458 CRT .9823 CRS -.9989 CST -.9901

FOE 1.5085 FRA 1.0192 FC3 -.1313 8SP 10970 S_B _65.0 R23 .0555 R13 .9965 LSA 3054.1NS4 271.7 SSA 2.5

8OE 5.7855 eRA 2.280I 8C3 .4572 FSP -416 SGI 3592.7 SG2 724.0 THA 55.92 ELI 2837.4 EL2 267.8 ALF 45.39

LAUNCH OAT£ AUG 22 1970 FLIGHT TIN[ 118.00 ARRIVAL GATE JAN 7 1971

HELIOCENTRIC CONIC

RL 151.31 LAL ".00

RP 107.49 LAP 3.06

RC 84.985 GL 66.3_

PLANETOCENTR|C CONIC

C3 116.863 VHL 10.810

LNO4 AFNTH LNCH TINE

52.89 20 7 54

127.11 3 53 46
52.89 20 7 54

127.11 5 55 46

52.89 20 7 54

127.11 5 53 46

CISTAN(E 382.015

LOt. 328.49 VL 27.013 GAL -J.59 AZL 68.49 _'_ 17J.63 SM_ 129.54 £CC ,17024 INC21.5103 Vl 29.4_6
LOP 140.70 VP _8.012 GAP -.09 AZP 111.30 TAL 187.77 TAP 359.40 RCA 107.49 APO l_l._ V2 35.255

GP -89.11ZAL 92.06 ZAP 89.62 ETS 283.95 74E 86.56 £TE 184.89 ZAC 12.55 ETC 148.98 CLP 64.80

0LA 45.4I RAL 250.05 RAO 6570.2 V[L 15.434 PTH 2.76 VHP 14.716 OPA -65.26 RAP 95.97 ECC 2.9233

L-I TIN[ |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO C$T TIN INJ 2 LAT INJ 2 LONG

4667.69 -11.54 216.26 148.45 45.77 2I 25 4! 4067.7 -17.05 210.69

5250.94 -11.52 I06._6 148.45 45.76 4 47 57 2650.9 -17.04 100.79

4667.69 -11.54 216_26 I48.45 45.77 21 25 4I 4067.7 -17.05 210.69

3250.94 -11.52 106.36 148.43 45.76 4 47 57 2650.9 -17,04 100.79

4667.69 -11.54 216.26 148.45 45.77 2| 25 41 4067.7 -17.05 210.69

3230.94 -11.52 106.36 148.43 45.76 4 47 57 2650.9 -17.04 100.79

0;FFE_ENTIAL ¢CRRECTICN$ HIO-COURSI[ E_ECUTION ACCURACY

TOE 4.9554 TRA 3.2619 TC3 -.0879 8AU .1374 S6T _04.6 S6R 1J68.4 $63 94.6

ROE-2.2007 RRA .0096 RC3 .0026 FAU .00059 RRT -.7245 R_ -.'_B4 R1T .9987

FOE 1.4724 FRA 1.0173 FC3 -.0044 _SP JJ4_0 _ 3788.6 RZ3 -.07_6 RI3 -.9965

5.4202 6RA 3.2619 BC3 .0879 FSP -302 S6I 3707.1 $6_ 782.0 THA I66.18

LAUNCH OATE AUG22 1970 FLIGHT TINE I40.00

H[L|CX_ENTRIC CONIC DISTANCE 387.842

RL |51.31 LAL -.00 LOL 528.49 VL 27.010 GAL -|.44 AZL 55.31 PICA 174.48 SHA I29.52 ECC .17007

RP |07._O LAP _,|4 LOP |43.95 VP 38.(X_7 GAP ._ AZP |24.57 TAL I87.04 TAP 1.52 RCA I07.49
RC 87.241GL 64.74 GP -78.69 ZAL 91.07 ZAP _0.24 ETS 198.72 ZAl[ 75.76 ETE 100.96 ?AC 7.74

PLAN_TOCENTRIC CONIC

C3 288.718 VHt. 16.99_ DLA 43.56 RAt. 2_O.77 RAO 6571,7 VEL _.248 PTH 5.I5 VHP 22.707 0PA -56.35

LNCJ-I A2'NTH LNCH TIN[ L-I TIN[ INJ LAT ZNJ _ INJ RT ASC |NJ A214TH INJ T|NE PO CST TIM

55.4! _ 20 29 4788.g0 -4.35 _._4 156.19 46.62 21 40 18 4188.9

124.59 5 46 56 3423.25 °4.34 115.10 156.17 46.62 4 43 59 2823.3

55.4I 20 2029 4788.90 -4.35 220.34 156.19 46.62 21 40 18 4188.9
124.59 3 46 56 5423.25 -4.54 IIS.I0 I_HS.I7 46.62 4 43 59 2823.5

55.41 20 ZO _J 4788.90 -4.35 220._1 J56.19 46.62 21 40 I8 4|88.9
124.59 5 46 56 5425.25 -4.34 11_.I0 1_H_.17 46.62 4 45 59 2825._

0IFFERENTIAL CORRECTICNS NI0-COJR_ EXECUTICN ACCURACY
TOE -.3706 TRA 1._293 TC3 o.0|54 BAU ._970 SGT 587.8 SGR 3775.7 ,%3 69.8

ROE-8.4669 RRA-5.IS_M RC3 -.|559 FAU-.OIL_5 RRT -.4492 _ -._ R1T _5174
FOE 1.6691 FRA 1.2130 FC3 .0385 8SP 11638 _ 38ZI.Z _5 -._3 RI3 -.9_69

BOE 8.4750 _RA 5.3534 Be3 .1547 FSP -225 SGJ 3785.1 562 523.9 THA 94.08

CR6IT OETERNINATION ACCURAC¢

ST 2727.5 SR 1166.4 55 1034,6

CRT -.9621CRS .9585 CST -.9999

LSA 3127.3 NSA 298.6 $SA 1.8

ELI 2951.7 EL2 29_-.9 ALF 157.40

ARRIVAL OATE JAN 9 1971

IN234.6903 Vl 29.446

APO 151.54 v2 35.253

ETC 10.63 CLP 91.21

RAP 84.27 ECC 5.7516

INJ 2 LAT INJ 2 LONG
-9.82 214.86

-9.80 109.62

-9.82 214,86

-9.80 109.62

-9.82 214.86

-9.80 109.62

ORBIT DET[RNINATION ACCURACY

ST 212.3 8R 2945.5 SS 1153.1

CRT .3718 CR$ .9990 CST .3309

LSA 3163.8 MSA 2133.0 $SA 1.7

ELI 2946.6 EL2 I97.0 ALF 88.46
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH DATE AUG 22 1970

I_EL ZO(ENTRI C CONIC

RL 1§1.3| LAL -.00

RP 107.51 LAP 3.21

RC 89.506 GL 52.29

PLANE TOCENTRI C CONIC

C31002.535 VHL 31.663

LN(.H ATNTH LNCH TIME

76.10 21 59 42

I03.90 1 43 20

76.10 21 59 42

103.9(3 ! 43 20

110.00 4 8 48

110.OO 0 37 20

FLIGHT TIN( 14Z,00

LOL 328.49 VL 27.003 GAL

LOP I47.20 VP 37.999 GAP
6P -58.53 7AL 90.30 ZAP

DISTANCE 392.983

-1.|1 ATL 21.91 kICA 116.54 SNA

.29 AZP 158.05 TAL 185.46 TAP

90.17 ETS 186.62 2'AE 55.63 ETE

ARRIVAL DATE JAN 11 1971

129.47 ECC .16974 INC68.0862 Vl 29.446

2.00 RCA I07.50 APO 151.45 V2 35.249

89.24 ZAC 21.96 ETC 296.05 CLP 90.33

OLA 31.29 RAL 247.71 RAO 6573.0 VEL 33.523 PTH 3.50 VHP

L-Z TINE INJ L&T INJ LONG INJ RT AS( INJ A2_4TH INJ TINE

4557.84 .2! J96.32 J58.08 58.71 23 15 39

3852.23 .23 146o18 |58.07 38.71 2 47 32

4557.84 .21 1_.32 158.08 58.71 23 15 39

3852.23 .23 146.18 158.07 58.71 2 47 32

3399.74 -12.15 119.28 165.74 57.80 5 5 28

4058.33 12.60 154.21 150.42 57.96 I 44 59

O|FFERENTIAL CORRI[CTIONS

TOE-4.5353 TRA -.0631 TC3 -.078Z 8AU 3.3259

R0-J2.0340 I_RA-9.6441RC3 -.2355 FALP.05622

FOE 2.3253 FRA 2.0333 FC3 .0485 8SP 10501

60£12.8603 ERA 9.6443 BC3 .1481FSP °185

NI0-CCUR_[ EXECUTION ACCURACY

SGT 958.6 _ 3337.2 SG3 58.4
_T .7980 R_F -.9991 RIT -.7767

SC_ 3472.1 1_3 -.0730 RJ3 -.9971

_1 3426.Z _ 561.6 THA 76.12

LAUNCH DATE AUG 22 191'0 FLIGHT TINE |44.00

4J.638 OP4 o37.61 RAP 73.08 ECC17.4992

PO C$T TIN INJ 2 LAT INJ 2 LONG

3957.8 -3.93 191.89

3252.2 -3.92 139.75

3957.8 -3.93 191.89

3252.2 -3.92 159.75

2799.7 -16.31 112.65

3458.3 8.27 147.78

ORBIT 0ETE'RMINATION ACCURACY

ST 820.8 SR 2262.6 SS 1583.8

CRT .9640 CRS .9997 CST .9574

LSA 2873.0 NSA 218.0 SSA 1.4

ELI 2398.1 [I.2 206.1ALF 70.58

ARRIVAL OATE JAN 13 I971

HELIOCENTRIC CC1¢IC

RL 151.31LAL -.(30

RP 107.52 LAP 3.26

RC 91.778 GL -56.05

PLAME TC(ENTRIC CONIC

C3 778.I14 VHL 27.895
LN(J,I A2'NTH LNCH TIN[

21.50 3 14 53

158.50 13 48 35

21.50 3 ]4 53

158.50 13 48 35

21.50 3 14 53

158.50 13 48 35

OISTANC[ 403.697

LQ. 328.49 VL 26.994 0AL -1.86 AZi. 149.05 pl_ 183.81 _ 129.41 ECC .J7220

LOP 1_O.45 VP 37,969 GAP 1.87 AZP 31,00 TAL 189.00 TAP 12.80 RCA 107.13
GP 64.74 7AL 11.06 ZAP 9|.87 [TS 183.60 ZA[ 67.92 [T£ 278.06 ZAC 142.84

OLA -71.18 RAL 197.63 RAO 657_.8 VI[L 29.990 PTH 3.45 _AP 35.629 0PA 76.49

L-I T|NE INJ I.AT ZNJ _ INJ RT ASC INJ AZNTH INJ TINE PO (ST TIN

2428.41 .43 78._ 107.47 161.18 3 55 21 1828.4

667.83 .43 187,10 107.49 161.18 13 59 43 67.8

2428.41 .43 78.58 IO7.47 161.18 3 55 21 1828.4

667.83 .43 _7.10 107,49 161.18 13 59 43 67.8

242B.41 .43 78._ J07.47 16|.|8 3 55 21 1828.4

667.83 .43 _7.10 107.49 161.18 13 59 43 67.8

DIFFERI[NTIAL CORreCTIONS NID.-COI,_[ EXECUTION ACCURACY

TOE 5.7370 TRA 1o4_3 TC3 -.1105 8AO 2.7038 S6T 1611.5 SGR 337J .3 SG3 63.4

R0-14.5471 RRA-I .3E81 RC3 .2353 FAU".04240 RRT -.9387 RRF .9994 RTF -.9373

F'DE-3.2110 FRA -.2923 FC3 .0472 BSP 11582 S_ 3736.7 1_3 -.0650 RI3 .9973

BOEIS.6376 MA 1.9313 BC3 .2599 FSP -ZOO $faJ 3702.Z S_ 506.0 THA 114.66

1NC59.0529 Vl 29.446

APO 151.70 V2 35.245

[TC 287.27 CLP 94.38

RAP 356.52 ECCI3.BO58

INJ 2 I_AT INJ 2 LONG
7.99 76.40

8.00 284.92
7.99 76.40

8.00 284.92

7.99 76.40

8.00 284.92

ORBIT 0ET[RNINATION ACCURACY

ST 1209.7 SR 2999.0 SS 2037.7

CRT -.9898 CRS-I.O000 CST .9898

LSA 3818.7 NSA 163.$ SSA 2.0

ELI 3229.8 EL2 I60.J ALF 111.82

LAUNCH OAT[ AUG 22 1970 FLIGHT TIN[ 146.00 ARRIVAL CAT[ JAN 15 1971

H[LIO(ENTRIC CONIC DISTANCE 409.035

RL 151.51 LAL -.00 LOL 328.49 VL 26.983 0AL -1.57 AZL 122.5J PICA 186.17 SNA 129.33 ECC .J7207 INC32.SD61 Vl 29.446

RP 107.53 LAP 3.31 LOP 153.70 VP 37.976 GAP 2.01 A_P 57.64 TAL 187.61 TAP 13.78 RCA 107.08 APO 151.59 V2 35.24D

RC 94.056 GL -65.17 GP 80.94 7AL 91.37 ZAP 93.54 ETS 178.86 ZA[ 84.71 [T[ 272.07 ZAC 158.08 [TC 294.80 CLP 113.06

PLANETOCENTRIC CONIC

C3 255.098 VHL 15.972 DLA -75.90 RAL 169.47 RAD 6571.5 VEL 19.401PTH 3.10 VHP 20.14_ OPA 74.37 RAP 284.12 ECC 5.1983

LN(.H ATNTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

16.07 I 11 22 2338.17 7.16 80.10 77.64 165.78 I 50 20 1738.2 14.91 78.49

163.93 12 7 L_ 5842.31 7.17 261.02 77.67 165.78 13 44 48 5242.3 14.92 259.41

16.07 1 11 22 2338.17 7.16 80.10 77.64 165.78 I 50 20 1738.2 14,91 78.49

163.93 12 7 26 5842.31 7.17 261.02 77.67 165.78 13 44 48 5242.3 14.92 259.41

16.07 1 11 22 2338.17 7.16 80.10 77.64 165.78 1 50 20 1738.2 14.91 78.49

163.93 12 7 26 5842.31 7.17 261.02 77.67 165.78 13 44 48 5242.3 14.92 259.41

DIFF[RI[NTIAL CORRECTIONS MI0-CO.JR_[ [XECUTICN ACCURACY ORBIT DETERNINATION ACCURAC_

TOE 1.88J9 TRA .8899 TC3 -.0498 8AU .52_6 _T 1482.4 S_R _85.9 S_3 81.8 ST 781.2 SR 2771.2 SS 1207.9

ROE-7.3579 RRAo1.9113 RC3 .1452 FAU-.OO737 RRT -.9621 _ .9990 RW -.9539 CRT -.9764 CRS -.9999 CST .9729

FDE-I.8518 FRA -.4551 FC3 .0250 8SP 13085 _ 4139.0 RZ3 -.0_04 R13 .9975 LSA 3117.9 NSA 166.3 SSA ! .7

_3E 7.5947 _RA 2.108_ _C3 11535 FSP -_2 SGI 4141.7 SC_ 379.1 THA 110.35 ELI 2874.6 EL2 162.6 ALF 105.44

LA_H DATE AUG 22 1970 FLIGHT TINE 148.00 ARRIVAL DATE JAN 17 1971

HELIOCENTRIC CONIC 0IST/kNCE 4J4.959

RL 151.31 LAL -.00 LOL 328.49 VL 26.969 GAL -1.40 AZI. 111.69 PiCA 189.09 SNA

RP 107.55 LAP 3.35 LOP 156.95 VP 37.961 GAP Z.31 AZP 68.36 TAL 186.72 TAP

RC 96.339 GL -_.I6 GP 83.92 7AL 91.57 TAP 9_.02 [TS 83.45 ZAE 93.97 ETE

PLANET(_ENTRIC C_IC

C3 JJ8.656 VHL 10.893 DLA -75.99 RAL 165.24 RA0 6570.Z VEL 15.492 PTH 2.76 VHP

LNC_ 42_47H LNCH TIME L-I TINE INJ taT
;5.96 O 54 17 L_ZIO.5! 15._0

164.04 II 50 48 5714.25 15.61

15.96 0 54 17 2210.51 15.r_0

164.04 11 50 4B 5714.25 15.61

15.96 0 54 17 LP'ZIO.51 15._

164.04 II 90 48 5714.25 15.61

OIFFERI[NTIAL CORRECTIONS

TDE-4.8116 TRA-1,5667 TC3 -.0769 _AU .1248

ROE .7526 RRA -.3189 RC3 -.0168 FAU .00_84

FDEoI .6189 FRA -.4570 FC3 -,0499 _SP 13645

BOE 4.8701 _RA 1.59_8 8C3 .0787 FSP -367

129.24 [CC .17245 INC21.6888 VI 29.446
15.82 RCA 106.95 APO 151.53 V2 35.235

176.12 7AC 164.26 ETC 219.83 CLP-171.85

13.597 DPA 67.1B RAP 263.34 ECC 2.9528

INJ _ INJ RT AS( INJ A214TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
78.50 71.24 165.45 I 31 8 16tO.5 23.33 76.74

259.31 71.26 165.45 13 26 2 5114.2 23.34 257.55

78._I0 71._4 165.45 J 31 8 1610.5 23.33 76.74

2_9.31 71._6 165.45 13 26 2 5114.2 23.34 257.55

78.50 71.24 165.45 I 31 8 1610.5 23.33 76.74

239.31 11._ 165.45 13 26 2 5114.2 23.34 257.55

NID-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 4145.9 SGR 798.9 SG3 113.4 ST 2729.2 SR 4A7.1 SS 1059.9

• RT .402| RRF .3387 RTF .9966 CRT -.6469 CRS .6821 CST -.9989

43_0,4 223 -.0811 RJ3 .9957 LSA 2942.1 NSA 340.6 SSA 2.0

SGI 4258.4 S_ 7_.3 THA 4.46 ELl 2744.8 EL2 339.0 ALF 173.86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 0ATE AUG 22 1970 FLIGHT TiN[ 150,00 ARRIVAL 0ATE JAN 19 1971

HELIOCENTRIC C(3NIC

RL 151 ,31 LAL -,(30 LOL 328,49 VL

RP 107,57 LAP 3,37 LOP 160,20 VP

RC 98,624 GL -64,57 GP 78,34 ZAL

PLANETOCENTRIC CONIC

C3 69.318 VHL 8.326

LNO4 ATMTH LNCH TINE
16,47 ! 20 11

163.53 12 14 37

16.47 I 20 11

163.53 12 14 37

16.47 1L:_II

163.53 J2 14 37
OIFFgRI[NTIAL CC_I_CTICNS

T02-2.7073 TRA-1.0245 TC) -.3405 8AU .3700

ROg 3.2168 RRA .5788 RC3 .2084 FAU .017ZI

F0[-1.8867 FRA -.4298 FC3 -.2149 BSP 13813

BOg 4.2044 8RA 1.1768 6C3 .3992 FSP -499

OISTANC[ 421.041

26.953 GAL -1.24 AIL 106.20 HCA 192.18 5NA 129.13 ECC .17307 INC16.2029 Vl 29.446

37,944 GAP 2,65 AZP 74,14 TAL 185,94 TAP 18,|1RCA 106,78 APO 151,48 V2 35.229

91.54 2AP 99.11ET$ 39.29 ZAE 100.39 ETE 132.00 ZAC 165.38 ETC 200.52 CLP-141.56

0LA -75,54 RAL 171,47 RAO 6569,3 VEL 13,808 PTH 2,52 VHP 10,356 0PA 61 ,0§ RAP 253,83 ECC 2,1408

L-| TINE INJ LAT INJ LONG INJ RT AS( INJ 4214TH INJ TIN[ PO CST T|H INJ 2 LAT INJ 2 LONG

2091,30 23.33 76,35 75,08 164,22 I 55 2 1491.3 31.01 74,24

5596,92 23,34 257,67 75,10 164,22 13 47 54 4996,9 31102 255,56

2091.3(3 23.33 76.35 75.08 164,22 1 55 2 1491.3 31.01 74.24

5596,92 23,34 257,67 75,10 164,22 13 47 54 4996,9 31,02 255,56

2091,30 23.33 76,35 75,08 164,22 1 55 2 1491.3 31,01 74,24

5596,9_ 23,34 257,67 75,10 164,22 13 47 54 4996,9 31,02 255.56

NIO-COUR,SlE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 3430,7 SC.R 27_0,9 S(,3 155,0 ST 2046,8 SR 2264,9 SS 1202,2

RRT -.9354 RRF -.9908 RTIF .9698 CRT -.9772 CRS .9985 CST -.9873

SC_ 4397,4 R23 .0991 R15 -,993.3 LSA 3264,5 NSA 327,5 SSA 2,7

_1 4329.4 SG2 770.6 THA 141.69 ELI 3035.5 EL2 324.2 ALF 132.04

LAUNCH OATE AUG 22 1970 FL|GqT TINE 152.00 ARRIVAL OA-TE JAN 21 1971

H[LIOCENTRIC CONIC

RL 151.31 LAL -.00

RP 107.59 LAP 3.39

RC 100.910 GL -62.03

PLANI[TOCENTR|C CONIC
C3 46.536 _ 6.822

LNO_ A2_47H LNCH TINE

17.43 2 0 4

162,57 12 50 37

17.43 2 0 4

162.57 12 50 57
17,43 2 0 4

162.57 12 50 37

01FFKR1ENT|AL CCI_I[CTIONS

TDE-2.6865 TRA -.7648 TC3 -.6616 8AU .4g07

ROE 2,9146 RRA ,4099 RC3 ,4295FAU ,02685

FOE-2.2819 FRA -.3746 FC3 -.4994 8SP 1_,994
BOg 3.9639 8RA .8677 8C3 .7888 FGP -655

Ol STANCE 427,172

LOt. 328,49 VL 26,935 GAL -1,08 AZl. 10"Z,93 PICA 195,35 SMA 129,01 ECC .17385

LOP 163,45 VP 37,925 GAP 3,O0 AZP 77,52 TAL 185,16 TAP 20,49 RCA 106,58

GP 72.33 ZAL 91.27 ZAP 102.65 ETS _6.31 ZAIE 105.53 ETE 129.64 2AC 163.28

INC12.9272 Vl 29,446

APO 151,44 V2 35.222

ETC 217,05 CLP-136,16

OLA -74.71RAL 180.99 RAO 6568.7 VEL 12,958 PTH 2.36 WIP 8.472 OPA 55.53 RAP 247,73 ECC 1,7659
L-I T|NE INJ I.AT XNJ LO_ ZNJ RT ASC |NJ 4214TH ZNJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

1991.86 29.59 73.73 82.04 162.34 2 33 16 1391.9 57.18 71.11

5501.14 29,59 256,01 82.07 |62,34 14 22 19 4901.1 57,18 253,39

1991.86 29.59 73.73 82.04 162.34 2 35 16 1391.9 57.18 7J .II

§501.14 29,59 256,01 82.07 162,34 14 22 19 4901.1 37.18 253.39

1991.86 29.59 73.73 82.04 162.34 2 33 16 1391.9 37.18 71.11

5501.14 29.59 256.01 r4.07 162.34 14 22 19 4901.1 37.18 253.39

NIO-C(_JRSIE EXECUTION ACCURACY ORBIT OETERNZNATION ACCURACY
SGT 3440.5 SGR 2635.5 SG3 203.7 ST 2571.9 SR 2479.2 SS 1427.2

RRT -,2463 R_ -,9943 R7F ,9669 CRT -.9881CR$ ,9997 CST -,9917

SC_ 4458,4 1_3 .1159 R13 -.9908 LSA 3706,1MSA 272.0 SSA 3,4

S_| 4400.4 5G2 716.8 THA 140.81 ELI 3420.8 EL2 264.7 ALF 133.72

LAUNCH OATE AUG 22 1970

HELIOCENTRIC CONIC

RL 151,31LAL -.00

RP 107,61 LAP 3,39

RC 103.196 GL -59.09

PLANETOCENTRIC CONIC

C3 34.238 VHL 5.851

LNCH AZNTH LNCH TIM[

18.86 2 42 47

161.14 13 27 31

18.86 2 42 47

161.14 13 27 31

18.86 2 42 47

161.14 13 27 31

FLIGHT TIN[ 154.00 ARRIVAL DATE J4N 23 1971

DISTANCE 433.31_

LOL 328,49 VL 26,916 GAL -,92 A2L 100.75 PICA 198,50 5,qA 128.88 ECC .17477

LOP 166,70 VP 37,905 GAP 3,35 A?P 79,79 TAL 184,37 TAP 22,88 RCA 106,35

GP 66.65 7AL 90.74 ?AP 106.49 ETS 36.63 FAg 109.81ETE 131.17 2AC 159.67

INCJO,7516 Vl 29,446

APO 151,40 V2 35.215

ETC 229.19 CLP-135,72

CLA -73,47 RAL 190,96 RAO 6568,3 VEL 12,474 PTH 2,26 VHP 7,316 0PA 50.34

L-I TIN[ INJ LAT INJ LONG |NJ RT ASC INJ A_4TH |NJ TINE PC) CST TIM

1911.51 34,35 70,57 89.25 459.84 3 14 59 1311.5

5426,67 34,36 254,28 89,27 159.84 14 57 57 4826,7

1911.51 34.55 ?0.57 89.25 159.84 5 14 39 1311.5

5426,67 34,36 254,28 89,27 159,84 14 57 57 4826,7

1911.51 34.35 ?0.57 89.25 159.84 3 14 39 1511.5

5426,67 34,36 254,28 89,27 159,84 14 57 57 4826,7

RAP 243.32 ECC 1.5635

INJ 2 LAT INJ 2 LONG

41.81 67.29

41,82 251.01

41.81 67.29

41.82 251.01

41.81 67.29

41.82 251.01

OIFFER1ENTIAL CORRI[CTION$ NI0-C(X/R_d[ EXECUTION ACCORACY

TOE-2,7632 TRA -,5828 TC3-1 °0545 8AU ,56LYZ SGT 3587,1 SGR 2741,2 SG3 255,4

RO£ 2.5557 RRA .2445 RC3 .6299 FAU .03598 RRT -.9528 RRF -.9946 RTF ._75
FOE-2.6306 FRA -.2861 FC3 -.9097 8SP 141_ _ 4514.6 RZ3 .1296 R13 -.9883

BOE 3.7639 8RA .6320 8C3 1.2283 FSP -819 SGI 4464.8 SG_ 6(=8.7 THA 142.97

CRBIT OETERMINATION ACCURACY

ST 2772.1SR 2515.3 SS 1638.9

CRT -.9930 CRS .9999 CST -.9945

LSA 4079,6 NSA 233,4 SSA 4,5

ELI 3736,7 EL2 2213,4 ALF 137.80

LAUNCH OATE At.K, 22 1970 FL|GHT TI_ 156.00 ARRIVAL OAT[ JAN 25 1971

H[LIOCENTRIC CONIC DISTANCE 439,458

RL 151 ,31 LAL -,00 LOL 328,49 VL 26,894 GAL -;76 AZl. 99,20 PICA 2OI,70 5/44 128,74 ECC ,17583 INC 9,1972 Vl 29.446

RP 107,64 LAP 3,39 LOP 169,94 VP 37,882 GAP 3,?0 AZP 81,44 TAL 183,55 TAP 25,25 RCA 106,10 APO 151,57 V2 35,207

RC 105.482 GL -56.01 GP 61.32 74L 89.96 74P 110.49 [TS _7.53 7_E 113.59 [T[ 133.80 74C 155.57 ETC 236.95 CLP-156.83

PL4N[TOC, ENTRIC CONIC

C3 26,872 VHL 5,184 OLA -71,89 RAL 2[3(3,28 RAO 6568.1 VI[L 12.176 PTH 2.19 VHP 6,565 0PA 45.41 RAP 240,01 ECC 1.4422

LNCH 42147H LNCH TINE L-! TINE INJ I.AT INJ LCNG |NJ RT ASC INJ AZNTH |NJ TIM[ PO CST T|N INJ 2 LAT INJ 2 LONG
20.67 3 25 44 1846.64 37,84 66.88 95.58 156.83 3 54 30 1246.6 45.11 62.85

159.33 14 0 54 53?0,07 37,8_ 25_,45 95,58 156,82 15 30 24 4770,1 45,12 248.42

20,67 3 23 44 1#46,64 37,84 66.88 95,_ 156,83 3 54 30 1246,6 45,11 62,85

159.33 14 O 54 5570,07 37,84 252,45 95,58 156,82 15 30 24 4770,1 45,12 248.42

20,67 3 23 44 1846,64 37,84 66,68 85,56 156,83 5 54 30 1246,6 45.11 62,85

159.33 14 0 54 5370,07 37,84 2fl2,45 95,58 156,82 15 30 24 4770,! 45,12 248,42

OIFFERIENTIAL _CTIQqS NI0-COURSI[ E_ECUTICN ACCUR4CY ORBIT DETERMINATION ACCURACY

T0[-2,7863 TRA -,4288 TC3-1,5031 8AU ,6|07 _GT _773,4 SGR 2583,1 SG_ 305,3 ST 5113,8 SR 2417,0 55 1791,8

RO[ 2.1838 RRA .1155 RC3 .7940 FAU ,04421 RRT -.9_85 RRF -.9941 RTF" .9695 CRT -.9955 CRS 1.0000 CST -.9959

F0[-2.8532 FRA -.1682 FC3-1.4244 85P 14431 _ 457Z.8 1_3 .1386 RI3 -.9862 LSA 4325.1 MSA 204.5 SSA 5.2
BO[ 3.5401 _RA .4441 8C3 1.6999 FSP -980 SGI 4531 .fl SG2 613,2 THA 146.02 ELl 3937.5 EL2 184.3 ALF 142.21



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE AUG 22 1970

HELIO(ENTRIC CONIC

RL 151.31 LAL -.DO

RP 107.66 LAP 3.37
RC 107.765 GL -52.89

PLANE TO(ENTRI C CON|C

C3 22.13_ VHL 4.704

LNCH A_MTH LNCH TIME

22.79 4 1 27

157.21 J4 29 40
22.79 4 1 27

157.21 14 29 40

22.79 4 1 17

157.21 14 29 40

FLIGHT TINK 158.00 ARRZVAL DATE JAN 27 1971

LOt. 328.49 VL
LOP 173.18 VP

GP fl6.36 IAL

01STAN(E 445.592

26.871 GAL -.58 A?L 98.03 HCA 204.90 SMA 128.58 ECC .17702

37.858 GAP 4.05 AZP 82.71 TAL 182.69 TAP 27.60 RCA 105.82

88.94 ZAP 114.52 ETS 58.42 ZAE 116.36 ETE 136.84 ZAC 151.43

INC 8.0263 Vl 29.446

AI:_O 151.35 V2 35.198

ETC 242.03 CLP-138.52

.0LA -70.06 RAL 2138.61R40 6567.9 VEL 11.980 PTH 2.14 VHP 6.067 OPA 40.74

L-I TINE INJ LAT INJ LONG INJ RT AS( INJ 4214TH INJ TIME PO CST TIN

1793.64 40.27 62.80 10(3.71 153.46 4 31 21 1193.6

5317.81 40.27 250.57 100.73 153.45 15 58 28 4727.8

1793.64 40.27 61.80 100.71 153.46 4 31 21 1193.6

5327.81 40.27 250.57 100.73 153.45 15 58 28 4727.8

1793.64 40.27 62.80 100.71 153.46 4 31 21 1193.6

5327.81 40.27 250.fl7 100.73 153.45 15 58 28 4727.8

RAP 237.50 ECC 1.3642

INJ 2 LAT INJ 2 LONG

47.31 57.96

47.32 245.72

47.31 57.96

47.32 245.72

47.31 57.96

_7.32 245.72

OIFFER1ENTIAL CORRECTIONS
TOE-2.7477 TRA -.2841 TC3-1.9883 eAU .6472

ROE 1.8324 RRA .0147 RC3 .9115 FAU .0fl108

FDE-Z.931fl FRA -.OL:_I FC3-1.9980 BSP 14614
BOE 3.3026 ER4 .284fl BC3 2.1872 FSP -1118

MIOoCOUR,_[ EXECUTION ACCUR4CY ORBIT DETERMINATION ACCURACY

SGT 3¢J65.8 SCJR 2391.4 SG3 348.7 ST 3360.7 SR 2231.9 SS 1871.9

RRT -.9C__3 RRF -.993| RTF" .9712 CRT -.9965 CRS 1.0000 CST -.9965

SC_ 4631.0 R23 .|444 R13 -.9842 LSA 4443.6 MSA 184.6 SSA 6.2

SG| 45_.9 SG2 56|.5 THA |49.37 ELI 4031.3 EL2 155.7 ALF 146.45

LAUNC_ DATE AUG 22 1970 FLIGHT TIN[ 160.00 ARRIVAL DATE JAN 29 1971

HELZ(XENTRIC (,CNIC

RL 151.31 LAL -.DO

RP 107.69 LAP 3.34

RC 110.046 GL -49.79

PLAN[TC_ENTRIC CONIC

C3 18.926 V_. 4.35(3

LNCH ATNTH INCH TINE
25.12 4 35 55

154.88 14 54 2

25.12 4 35 55
154.88 14 54 2

25.12 4 35 f15

154.88 14 54 2

DIFFERENTIAL CCRR[CTICN.q

TOE-2.6654 TRA -.1452 TC3-2.4924 6AU .6779

ROE 1.5233 RRA -.0¢d31RC3 .9828 FI_J .05640

FDE-2.8845 FRA .1377 FC3-2.5801BSP 14877

80E 3.0700 BRA .1572 6C3 2.6791FSP -1238

0ISTM_'E 451.711

LQ. 328.49 VL 26.848 6AL -,39 AZL 97.11HOL 206.11 5NA 128.42 ECC .17833 IN( 7.1080 VJ 29.446

LCP 176.42 VP 37.832 GAP 4.40 AZIP 83.72 TAL 181.80 TAP _J.92 RCA IO5.52 APO 151.33 V2 35,189

GP 5J .78 7AL 67._ 7AP 118.48 ET$ _J.17 24[ 118.76 ET[ 140.1_ ZAC 147.45 ETC 245.51 CLP-140.43

OLA -68.06 RAL 215.99 RA0 6567.8 ',/EL 11.845 PTH
L-I TINE INJ I.AT

1749.60 41.84

5297.05 41._5

1749.60 41.84

5297.05 41.85

1749.60 41.84

5297.05 41,85

2.10 VHP 5.739 0PA 36.32 RAP 235.64 ECC 1.3115
INJ LQqG INJ RT A_ JNJ 4214TH INJ TINE PO CST TIN |NJ 2 LAT INJ 2 LONG

_.47 IO4.84 149.90 5 5 5 1149.6 48.61 52.83

248.72 IO4.85 149.89 16 22 19 4697.1 48.62 243.07

58.47 104.84 149.90 5 5 5 1149.6 48.61 52.83

248.72 104.85 149.89 16 22 19 4697.1 48.62 243.07

58.47 104.84 149.90 5 5 5 1149.6 48.61 52.83

248.72 104.85 149.89 16 22 19 4697.1 48.62 243.07

MZO-COJR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 4157.9 SC.R 2191.2 5G3 383.6 ST 3514.4 SR 2007.4 SS 1885.5

RRT -._>47 ImF -.9915 RTF .9728 CRT -.9971 CRS 1.0000 CST -.9966

SC.B 4699.9 R_ .1459 RI3 -.9826 LSA 4461.7 NSA 170.5 SSA 7.2

SGI 4671.7S61 513.7 THA 152.69 ELI 4045.2 EL2 131.7 ALF 150.30

LAUNCH DATE AUG Z2 1970

HELIOCENTRIC CONIC

RL 151.31LAL -.DO

RP 107.72 LAP 3.30

RC 112.324 GL -46.72

PLANETO(ENTRIC CONIC

C3 16.681 VHL 4.084

LNCH ATMTH LNCH TIN[

27.59 5 7 35

152.41 15 14 37

27.59 5 7 35

152.41 15 14 37

27.59 .5 7 35
152.41 15 14 37

FLIGHT TIXE 162.00 ARRIVAL DATE JAN 31 1971

DISTANCE 457.815

L(_ 328.49 VL 26.823 GAL -.19 ATL 96.36 N(A 211.33 SM4 128.26 ECC .17978 INC 6.3647 Vl 29.446

LOP 179.66 VP 37.805 GAP 4.75 AZP 84,56 TAL 180.87 TAP 32,20 RCA 105.20 APO 151.31 V2 35.179

GP 47.58 7AL 86.23 ZAP 122.31 ETS 39.73 7AE 120.67 ETE 143.20 ZAC 143.74 ETC 248.00 CLP-142.41

DLA -65.93 RAL 222.54 RA0 6567.7 VEL 11.750 PTH 2.07 VHP 5.529 DPA 32.19 RAP 234.30 E(C 1.2745

L-I TZNE INJ LAT INJ LONG INJ RT A$_ INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1712.28 42.71 54.03 108.18 146.29 5 36 7 1112.3 49.18 47.66

5275.66 42.72 246.96 108.19 146.29 16 42 33 4675.7 49.19 240.61

1712.28 42.71 54.03 108.18 146,29 5 36 7 1112.3 49.18 47.66

5275._ 42.72 246.96 108.19 146.29 16 42 33 4675.7 49.19 240.61

1712.28 42.71 54.03 108.18 146.29 5 36 7 1112.3 49.18 47.66

5275.66 4_.72 _46.9_ 108.19 146.29 16 42 33 4675.7 49.19 240.61

DIFFERENTIAL CORRECTIONS

TOE-2.5559 TRA -.0096 TC3-3.0(_2 BAU .7062

ROE 1.2632 RRA -.1141RC3 1.0133 FAU .06019

FOE-2.7432 FRA .2994 FC3-3.12_ 6SP 151L_Z

BOE 2.8510 ERA .1145 BC3 3.1667 FSP -1_23

NIO-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 4343.2 SGR 1994.8 5G3 408.7 ST 3586.3 SR 1776.1 SS 1844.6

_T -._d3 _ -._9_ RTF .9742 (RT -.9976 CRS .9999 CST -.9966

4779.4 I_ .1427 R13 -.9815 LSA 4403.7 NSA 160.0 SSA 8.2

SGI 4756.1SC_ 471.1 THA 155.82 ELI 4000.5 EL2 110.5 kLF 153.69

LAUNCH DATE AUG 22 I_70 FLIGHT TINE 164.D0 ARRIVAL DATE FEB 2 1971

H_LIOCENTRIC CONIC

RL 151.31 LAL -.00

RP 107.75 LAP 3.26

RC 114.599 GL -43.71

PLANETOCENTRIC CONIC

C3 15.079 _ 3.883
LN(.H A214TH LN(H TIME

_O.18 5 36 58

149.82 15 32 5

3(3.18 5 36 58

149.82 }5 32 5

3(3.18 5 36 58

149.82 15 32 5

DIFFERENTIAL CORRECTIONS

TOE-2.4014 TRA .1_06 TC3-3.4773 6AU .7290

ROE 1.0214 RRA -.1728 RC3 .9923 FAU .06176

FOE-2.4656 FRA .5089 FC3-3.5458 6SP 14901

60E 2.60945 ERA .2292 Be3 3.6161FSP -1311

OISTAN_E 463._30

LOt. 328.49 VL 26.796 GAL .O2 AZl. 95.75 H(A 214._4 S_4A

LOP 182.90 VP 37.777 GAP 5.10 A21P 85._6 TAL 179.91 T_P
GP 43.77 7AL 84.57 ZAP 125.94 ETS 40.15 7AE 122.14 ETE

128.08 ECC .18136 INC 5.7473 Vl 29.446

34.46 RCA 104.85 APO 151.31 vz 35.169

146.27 ZAC 140.35 ETC 249.84 CLP-144.37

0LA -63.73 RAL _8.41RA0 6567.6 VEL 11._82 PTH 2.05 VHP 5.404 0PA 28.35 RAP 233.41 ECC 1._482

L-| TINE INJ L4T INJ _ JNJ RT kSC _NJ A2_4TH |NJ TIME PO C$T T|M |NJ 2 LAT INJ _ LONG
1_N_0.04 43.02 49.59 i10.98 142.75 6 4 58 |08_.0 49.17 42.61

5262.10 43.03 245.46 110.99 142.74 16 59 47 4662.1 49.18 238.47

1680.04 43.02 49.59 110.98 142,75 6 4 58 1080.0 49.17 42.61

5262.10 43.03 245.46 110.99 142.74 16 59 47 4662.1 49.18 238.47

1680.04 43.02 49.59 110.98 142.75 6 4 58 1080.0 49.17 42.61

5262.10 43.03 245.46 110.99 142.74 16 59 47 4662.1 49.18 238.47

NI0-CCXJRS£ E_CUTION ACCURACY ORBIT 0ET_RMINATION ACCURAC_

SGT 4483.4 SC.R 17_g.l SG3 420.6 ST 3547.5 SR 1517.1SS 1715.6

RRT -.9618 RRF -.9_60 RTF .9704 CRT -.9974 CRS .9997 CST -.9953

4826.8 R23 .1565 RI3 -.9768 LSA 4219.1MSA 167.1 fiSA 9.3

S_1 4805.1 5_ 436.5 THA 158.81 ELI 3856.9 EL2 100.5 ALF 156.88
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE AUG 22 1970 FLIGHT TINE 166.00 ARRIVAL DATE FEB 4 1971

HELIO(:ENTRIE CONIC

RL 151.31 LAL -.00

RP 107.79 LAP 3,20

RE 116.871 GL -40.77

PLANE TOCENTRI C CONIC

C3 13.927 VHL 3.732

LNCH ATMTU LNCH TIME

32.B4 6 4 35

147.16 15 46 54

32.84 6 4 35

147.16 15 46 54

32.S4 6 4 35

147.16 15 46 54

DIFFERENTIAL CORIq[CTIONS

TDE-2.Z866 TRA .2750 TC3-3.9300 BAU .7574
ROE .8706 RRA -_891RC3 .9721FAU .06328

FOE-2.276Z FRA .6282 FC3-3.9335 BSP 15591

801[ 2.4467 _A .3337 _3 4.0679 FSP "1_J_

DISTANCE 469.969

LOL 328.49 VL 26.769 GAL .24 ATL 95.22 NC4 2J7.76 SA_A

L0P 186.14 VP 37,748 _AP 5.45 ATP 85.87 TAL 178.92 TAP

6P 40.32 7AL 82.74 Z4P 1_J.37 ETS 40.44 ZAE 123.23 [TE

127.90 [CC .16308 INC 5.2234 Vl 29.446

36.68 RCA 104.48 APO 151.32 V2 35.15P

149.15 ZAC 137,30 ETC Z31.26 CLP-146,29

OLA o61.48 RAL 233.73 RA0 6567.5 VEL J1.632 PTH

L-I TINE INJ LAT

1631.59 42.87

5235.30 42.88

1651.59 42.87

5255.30 42.88

1631.59 42.87

5255.30 42.88

2.04 VHP 5.342 OPA 24.80 RAP 232.89 ECC J.2292

INJ LONG INJ RT ASC INJ A214TH ;NJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

45.25 |13.43 139.35 6 32 7 1031.6 48.69 37.77

244._3 113.45 139.35 17 14 30 4655.3 48.69 236.75

45.25 1J3.43 139.35 6 32 7 1051.6 48.69 37.77

244.23 113.45 139.35 17 14 30 4655.3 48.69 236.75

45.25 113.43 139.35 6 32 7 1031.6 48.69 37.77
244.23 113.45 139,35 17 14 30 4655.3 48.69 236.75

NI0-COURSI[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 4(d_.9 SGR |637.9 SG3 431.3 ST 3321.8 SR 1349.2 SS 1637.7
RRT -.9636 _ -.9622 R1T .9743 CRT -.9981 CRS .9993 CST -.9954

S(_ 4947.8 RL_ .1333 R13 -.9788 LSA 4108o7 MSA 153.1 SSA 10.5

`%1 4930.5 `%Z 414.4 THA 161.18 ELI 3770.6 EL2 76.7 ALF 1-39.07

LAUNCH DATE AUG 22 1970 FLIGHT TINE 168.O0 ARRIVAL DATE FEB 6 1971

H(L|OCENTRIC CX)NIC DISTANCE 476.017

RL 151.31 LAL -.00 i,,0,. 328.49 VL 26.741GAL .48 AZL 94.77 HOk 220.97 SMA 127.71ECC .18493

RP 107.82 LAP 3.13 LOP 189.37 VP 37,718 GAP 5.79 AZP 26,_J TAL 177.89 TAP 38.87 RCA 104.10

RC 119;|38 GL -37.90 GP 37.22 ZAL 80.76 ;rAP 1_.56 (T$ 40.66 744[ 124002 (TE 151.82 ZAC 134.37

PLAMET(XENTRI¢ CONIC

C3 13.107 VHL 3.620 DLA -59.21RAL 238.E0 RAO 6567.5 VI[L 11.597 PTH 2.03 _ 5.329 OPA 21.32
LNCH A214TH iNCH TIME L-I TINE INJ LAT JNJ _ |NJ RT AS(: INJ AZNTH ZNJ TZME PO CST TIN

33.56 6 30 48 1626.00 42.34 41.04 115.69 136.16 6 57 54 1026.0

144.44 13 59 31 5254.47 42.35 243.33 115.1'0 136.15 17 27 5 4654.5

35.56 6 30 48 J626.00 42.34 41.04 115.69 136.16 6 57 54 1026.0

144.44 13 39 31 3234.47 42.35 243.35 115.T0 I16.15 17 27 5 4854.3

39.56 6 30 48 1626.00 42.34 41.04 115.641 136.16 6 57 54 1026.0

144.44 13 fig 3J 5254.47 42.35 243.33 115._ 136.J5 17 27 5 4634.5

INC 4.7707 Vl 29.448

APO 151.33 V2 35.147

ETC 232.38 CLP-J48.14

DIFFERENTIAL COF_CTIOI_
TDE-2.1329 TRA .4i45 TC3-4.3770 8AU .7838

_E .7367 RRA -.L_9 Re3 .9223 FAU .06328

F02-2.0281 FRA .7650 FC3-4.1793 8SP 16106

2.2754 8RA .4M2 BE3 4.4731 FSP -1437

MI0-O:UFJ[ EXECUTION ACCURACY

`%T 4826.4 ,%R 14g0.8 ,%3 4}2.5
RRT -,9613 RRIr -.9770 RTF .9751

S_ 5051.4 R23 .1212 R13 -.978_

,%1 5036.0 SC_ 393.8 THA 163.36

RAP 232.70 ECC 1.2157
INJ 2 LAT INJ 2 LONG

47.83 33.20

47.84 235.49

47.83 33.20

47.84 233.49

47.83 33.20

47.84 235.49

ORBIT 0ETERNINATION ACCURACY

ST 34_.0 SR IJ82.1SS J514.2

CRT -.9986 CRS .9985 CST °.9945

LSA 3928.4 MSA 150.9 554 11.7

ELl 3627.3 EL2 59.7 ALF 161.00

LAUNCH DATE AUG 22 1970 FLIGUT TIME 170.00 ARRIVAL OATE FEB _ 1971

H_LIO(ENTRIC CONIC

RL 151.31 LAL -.00

RP 107.86 LAP 3°05

RC 121.40_ GL -35.10

PLAN[TOCENTRIC CONIC

C3 12.344 VHL 3.542

LNCH A_.qTH LNCH TINE

38.32 6 55 59

141.68 16 10 10

38.32 6 55 59

14J.68 16 10 10

38.32 6 33 _9

141.68 16 1O 10

OIFFERENTIAL CORR[CTIONS

TOE-1.9974 TRA .5753 TC3-4.6983 8AU .8003

ROE .6221 RRA o.L_ RC3 .8_81FAU .O6130

F02-1.7482 FRA .9123 FC3-4.2310 6SP 16145

80E 2.092_ _RA ,6197 8C3 4.7723 FSP -1_99

DISTANCE 482.045

LOL 328.49 VL 26.712 OAL .73 AZL 94.37 H(A 224.19 SMA

LOP 192.60 VP 37.686 GAP 6.14 A7P 86.86 TAL 176.84 TAP

GP 34.44 7AL 78.64 ZAP 135.33 ETS 40.82 7AE 124.36 ETE

127.52 ECC .18694 INC 4.3732 Vl 29.446

41.02 RCA 103.68 APO 131.36 v2 35.136

154.24 ZAC 132.14 ETC 253.)0 CLP-149.92

OLA -56.92RAL 243.09 RAO 6567.5 VEL 11.373 PTH 2.02 VHP 5.354 OPA 18.51 RAP 232.80 [CO 1.2064

L-I TINE INJ LAT |NJ LONG ZNJ RT AS_ INJ ATNTU INJ TIME PO C$T TIM |NJ 2 LAT ZNJ 2 LONG

1002.41 41.51 37.00 11_.86 133.211 7 22 41 1002.4 46.69 28.91

5239.19 41.52 242.81 117.88 133.19 17 37 49 4659.2 46.70 234.72

1602,41 41.51 37.00 117,86 133.20 7 22 41 1(_2.4 46.69 28.91

5259.19 41.52 242.81 117.88 133.19 J7 37 49 4639.2 46.70 234.72

1(O2.41 41.31 37.08 117.86 133.20 7 22 41 1002.4 46.69 28.91

3259.19 41.52 242.81 117.68 133.19 17 37 49 4659.2 46.70 234.72

MI0-COUI_31[ E_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY

,%T 4942.2 S(,R 1352.5 ,%3 425.9 ST 3273.0 SR 1027.1 SS 1361.6
RRT -.9559 RRF -.9702 RTF .9739 CRT -.9990 CRS .9968 CST -.9925

5123.9 _3 .1142 R13 -.9764 LSA 3687.4 USA 155.5 SSA 12.9

`%1 5109.5 _. _4.3 THA 165.26 ELI 3430.1 EL2 44.3 ALF 162.59

LAUNCH OATE At_ 22 1970 FLIGHT TIME 172.00 ARRIVAL OATE FEB 10 1971

H_L IC(ENTRI C CONIC

RL 151.31 LAL -.00

RP 107.89 LAP 2.96

RC 1_3.6(O GL -_2.39

PLANE T(_ENTRI C CONIC

C3 12.187 _ 3.491

LNCH A_qTH LNCH TIME
41.12 7 20 ZJ

J38.88 16 19 2

41.12 7 20 21

138.88 16 19 2

4J .12 7 _0 _1

138.88 16 19 2

DISTANCE 488.052

LO,. 328.49 VI. _.682 GAL .99 AZL 94.02 I'(_ 227.40 SMA 127.33 ECC .18_09 INC 4.0194

LC_ 195.83 VP 37.654 GAP 6.48 AZlP 87._8 TAL 173.75 TAP 43.15 RCA 103.25 APO 131.41

6P _1.96 7AL 76.43 ZAP 138.29 ETS 40.97 74[ 124.91ETE 156.43 ZAC 11(3.00 ETC 234.08

OLA -54.62 RAL 247.25 RAO 6567.5 VEL 11.557 PTH 2.02 VHP 5.409 OPA 15.74 RAP 233.13

L-I TIME INJ LAT INJ L_ INJ RT AS( INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT
1_80.23 40.43 33.13 120.01 130.48 7 46 41 980,2 45.32

_9.11 40.44 242.69 |20.02 130.47 17 46 32 4669,J 43.33

1_10.23 40.43 33.13 120.01 130.48 7 46 41 980.2 43.32

5_69.1| 40.44 242.69 IZ_.02 110.47 17 46 52 4669.1 43.33

1_O.23 40.43 53.13 1_.01 130.48 7 46 41 980.2 43.32

3_69.11 40.44 242.643 1Z0.02 130.47 17 46 52 4669.1 45.33
OlFFEAH[NTIAL C,OR#_C TION,q

TDE-I .8323 TRA °7332 TC3-4.g_67 8AU .8219

ROE .5368 RRA -.2429 RC3 .7629 FAU .05945

FDEo1.4973 FRA 1 .0339 FC3-4.L_'Z32 BSP 16445

_OE 1.9287 eRA .7724 8C3 5.0448 FSP -1379

M|O-CCUR_( EXECUTION ACCURACY

`%T _068.3 S_R 1238,5 ,%3 417.3

RRT -.9_O2 _ -.9619 R1T .9736

S_ _217.4 1_3 .1018 R13 -,9754

,%1 5203.2 ,%2 376.0 THA 166.86

Vl 29.446

v2 35.124

CLP-151.63

ECC 1.2006

INJ 2 LONG
24.89

234.45

• 24.89
234.45

24.89

234.45

ORBIT DETERNZNATION ACCURACY

ST 3105.5 SR 905.0 SS 1220.4

CRT -.9995 CR5 .9935 CST -.9900

LS4 3433.5 USA 160.3 SSA 14.0

ELl 3234.5 EL2 28.0 ALF 163.76
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAU_J4 OAT( AUG 22 1970 FLIGHT TIME: 174.00

H_L |OgENTRIC CCNIC

RL 131.31 LAL -.00 LOt. 328.49 VL
RiP 107.93 LAP 2.86 LOP |99.05 VP

RC |25.912 GL -29.76 GP 29.74 7AL

PL,.AI_ TOCENTR| C CONZC

C3 12.004 _ 3.46S

LNOd A2'NTH LNCH TIN(

43.94 7 44 7

136.O6 16 26 14

43.94 7 44 7

136.O6 16 26 14

43.94 7 44 7

136.06 16 Z6 14

01FIrLrl_NT IAL CORI_C T|CNS

T0(-|.7108 TRA .8835 TC3-5.2496 _ .84_

RO£ .4749 RRA -.2490 R(3 ._O6 FAU .05798

FD£-1.2815 IrRA 1.1240 FC3-4.1815 BSP 17078

80( 1.7851 8RA .9179 8C3 5.2961 FSP -1388

01 STANCE 494.034

26.651 GAL 1.27 ATL 93.70 HC4 230.62 SN4 I27.13 [CC

37.621 GAP 6.83 AZP 87.65 T4L 174.64 T4P 45.26 RC4

74.14 ZAP 140.85 ETS 41.13 z4r 125.12 ET£ 158.38 ZAC

0L4 -52.34 RAL 251.14 R40 6567.5 VEL 11.550 PTH 2.02 VHP 5.488 OP4

L-| TINE INJ L4T |NJ LONG INJ RT ASC INJ ATNTH INJ TINE

1558.88 39.16 29.43 IL_Z.18 128.01 8 10 6

5284_W 39.17 242.99 112.19 128.00 17 54 18

1558.88 39.16 29.45 122.18 128.01 8 10 6

5284.06 39.17 242.99 122.19 128.00 17 54 18

1536.88 39.16 19.43 122.18 128.01 8 10 6

5284.06 _J.17 242.99 122.19 128.00 17 54 18

NI0-COURSE (_CUTICN ACCURACY

_T 5L;00.9 S_I 1143.1 $63 406.7

RRT-.9441 RIIF-.9521 RTI r .9743

SG8 5325.1 R_ .0636 213 -.9756

SG| 531Z.3 S_ _.0 THA 168.22

L4UNCH 04TE 4UG _'_ 1970 FL|C44T TXNE 176o00

H(L IOCFNTRIC CONIC
RL 151.31 LJU. -.00

RP IO7.97 L4P 2.75

RC 128.136 GL -27.22

PLAN[ TOCENTR_C CONIC

C3 11.973 VV4. 3.4(]0
LNO_ A214TH _ TINE

46.79 8 7 29

133.21 16 31 54

46.79 8 7 29

133.21 16 31 54

46.79 8 7 29

133.21 16 31 54

ARRIVAL 0AT( FEB 12 |971

• |9142 INC 3.7003 VI 29.446

102.80 4PO 131.47 V2 33.112

128.12 ETC 254.76 CLP-153.26

13.19 RAP 233.68 (CO 1.1976

PO CST TIN INJ 2 LAT INJ 2 LONG

958.9 43.78 21.1!

4684.1 43.78 234.67

958.9 43.78 21.11

4684.J 43.78 234.67

958.9 43.78 21.11

4684.| 43.78 234.67

ORBIT OETERNINATION ACCUR4CV

ST 2936.8 SR 811.0 SS 1095.0
CRT -.9998 CRS .9878 CST -.9873

LSA 3233.3 N_ 163.9 SSA 15.1

ELI 3046.7 EI.Z 15.5 4LF 164.36

4RRZVAL 0ATE FEB 14 1971

OISTANC[ 499.996

LOt. 328.49 Vl. 26.620 GAL I._S AZl. 93.41 PICA 233.83 SMA 1_6.93 ECC .19391

LOP L_Z.27 VP 37.588 GAP 7.J8 AZP 87.99 TN. 173.50 TAP 47.33 RC4 102.32

GP 27.76 ZAL 71.78 ZAP 143.21 (TS 41.33 ZA£ 125.21ETE 160.11 7AC 126.47

OLA -50.09 RAt. 134.77 1¢40 6567.3 V_L 11.548 PTH 2.02 VHP 5.587 OP4 10.84
L-I TINE INJ tAT INJ I.CNG |NJ RT AS¢ XNJ AZNTH INJ TINE PO CST TIN

1537,92 37.75 25.88 lE4.dO 125.77 F33 6 937.9
5303.94 37.76 243.71 124.4| 125.76 18 0 17 4703.9

1537.g'Z 37.75 25.88 1Z4.40 125.77 8 33 6 937.9

5303.94 37.76 243.71 IZ4.41 125.76 18 0 17 4703.9

1537.9'2 37.75 25.88 IE4.40 125.77 8 33 6 937.9

5303.94 37.76 243.71 124.4| 125.76 18 0 17 4703.9

0IFFER(NTIAL C_CTIONS

70g-1.5671 TR4 I .O638 1C3-5.3647 BMJ .8643

ROE ,4202 RR4 -.2606 RC3 .6136 F4U .O_dTO

F0(-1.0529 FR4 1.2339 FC3-3.955| 8SP |712|

BOg 1.6225 BR4 1.O953 8C3 5.3997 FSP -|_I

INC. 3.4099 Vl 29.446

APO 151.54 v2 35.099

ETC 255.36 CLP-154.89

R4P 234.42 ECC 1.1970

|NJ 2 L4T INJ 2 LONG

42.11 17.53

42.12 235.37

42.11 17.55

42.12 233.37

42.11 17.35

42.12 235.37

ORI_|T OET(RNINATION ACCI,.WACV

ST 2724.8 SR 724.6 SS 960.6

CRT -.9994 CRS .9758 CST -.98J3

LS4 2973.3 NS4 177.8 SS4 16.0

ELI 2819.4 EL2 24.0 ALF 165.12

NI0-CCURSE EXECUTION 4CCURACY

_M_T 5_N_.7 _ 10_6.7 _3 392.8

• RT-.934| RRF -._401 R1T .9729

S_ 5401.1 1_3 .0752 RI3 -.9739

,%J 5388.3 _,R 370.8 TH4 169.39

LAUN(H O4T( AUG 22 1970

H(LIOCENTRXC CONIC

RL 151.31L4L -.0_

RP 108.01 LAP -_.64

RC 130.397 GL -24.78

PLAN[TO_ENTRIC COtIC
C3 12.081VHL 3.476

LNO4 A;_4TH LN_H TIN_

49.65 6 30 3&
130.35 16 35 59

49.65 8 30 34

130.35 16 35 59

49.65 B 30 34

130.35 16 35 59

FLIGHT TIN[ 178.00 ARRIVAL 0ATE FEB 16 J97;

DISTANCE 505.933

LOq. 328.49 VL 26.589 G4L 1.86 AZL 93.14 HCA 237.04 _44 126.73 ECC .19658 INC 3.1424 Vl 29.446

LOP 205.49 VP 37.554 64P 7.34 ATP 88.29 TAL 172.35 TAP 49.38 RC4 101.82 APO 151.64 V2 35.086

GP 25.98 74L 69.40 Z4P 145.41 (TS 41.57 ZA( 125.22 £TE 161.64 7AC 12_.02 ETC 255.92 CLP-156.32

OLA -47.87 R4L 258.18 240 6567.5 V[L 11.533 PTH 2.02 VHP 5.703 0PA 8.67 RAP 235.33 ECC 1.1988

L-I TINE INJ LAT |NJ LONG INJ RT AS_ INJ AZNTH INJ TII,_" PO CST TIM INJ _ L4T INJ 2 LONG

1516.85 36.22 22.46 126.68 123.75 8 55 51 916.9 40.35 14.14
5328.79 36.23 244.86 126.69 123.73 18 4 48 4728.8 40.36 236.54

1516.85 36.22 22.46 126.68 123.75 8 33 51 916.9 40.35 14.14

3328.79 36,23 244._ 1215.69 123.73 18 4 48 4728.8 40.36 236.54

J516.85 36.L_ 22.46 116.68 123.75 8 53 51 916.9 40.35 14.14

5328.79 36.23 244._6 122.69 123.73 18 4 48 4728.8 40.36 236.54

01FFER1ENTI4L CCRRI[CTION8

TOE-1.4219 TRA 1.2435 TC3-5.4349 BAU ._821

ROE .3_04 _4 -.2686 RC3 .5404 F4U .05177

FOE -.8560 FR4 1.3214 FC3-3.7100 BSP 17351

E_( 1.4719 _q'4 1.2722 8C3 5.4617 FSP -1274

iL4UNCH 04TE AUG 22 1970

H(LIOCENTRIC (_NIC

RL 151.31 L4L -.O0

RP 108.05 L4P 2.51
RC 132.627 GL -12.44

PLAN£TOCENTRIC CONIC

¢3 12.321 Vl0L 3,510

LNO4 A2'NTH LNCH TIME

52.52 8 53 34

127.48 16 38 _.

52.32 8 53 34

127.48 16 38 32
52.32 8 53 34

127.48 16 _ _.

D|FF£RI_NTZAL CCRR_CTIONS

T0_-1.27_3 TR4 1.4_J_

RO( .3510 RR4 -.2756

FOE -.6_23 FR4 1.3971
BOg 1.3271BR4 1.4553

NIO-COJRSI[ EXECUTION 4CCURACY

SGT 5394.9 SGR _4.8 SG3 378.4

_T -._3 R_ -.g_265 RT_ .9722

,%B 3484.0 RZ3 .0G39 R13 -.9730

•_I 5471.3 S_ 372.9 THA 170.39

FLICHT TIME 180.O0

DISTANCE 511.844

LOL 328.49 VL 26.557 GAL 2.19 421, 92.89 tIC.A 240.24 SN4 126.52 gCC .19945
LOP 2138.71 VP 37.519 GAP 7.89 4ZP _.56 TAL 171,16 T4P 51.41 RCA 101.29

OP 24.40 Z4L 67,O1 ZAP 147.45 ETS 41.88 2AE 125.18 ETE I62.99 74C 123.73

0L4 -45.69 R4L 261.38 RAD 6567._ VEL 11._63 PTH 2.02 VHP 5.837 0P4

L-Z TINE |NJ I.AT INJ LONG |NJ RT AS_ INJ A214TH XNJ T|NE

1495.22 34.61 19.12 I_9.0"Z 121,93 9 18 29

5358.74 34.62 246.43 129.03 121.91 18 7 51

1495.22 34.61 19.12 I_9.02 121.93 9 18 29

5336._4 34._ 246.43 1L_9.03 121.91 18 7 51

1495.L_Z 34.61 19.12 l_.i_ 121.93 9 J8 29

5358.74 34.62 246.43 I_.03 121.91 18 7 51

NI0-O:XJR$( E_ECUTICN ACCUR4Cv

TC3-5.4436 BAU .gO00 SGT 5488_0 SGR 924.1SG3 363.6
RC3 .4745 FAU .04886 RRT -.9111 _ -.9112 R1T .9716

FC3-3.4332 8_ 17624 SG8 556_.Z 223 .0530 R13 -.9722

1_3 5.4642 F_P -1250 SGI 5552.5 ,%Z 376.6 TH4 171.24

ORBIT DETERNIN_TION 4CCURACY

ST 2_19.3 SR 657.7 SS 846.0

CRT -.9974 CRS .9555 CST -.9734

LSA 2730.9 NSA 193.0 ss4 16.7

ELI 2605.3 EL2 46.1 ALF 165.40

4RR|V4L 04TE FEB 18 1971

INC. 2.8939 Vl 29.446

4PO 151.76 V2 35.074

ETC 256.44 CLP-157.76

6.67 RAP 236.38 ECC 1.2028

PO CST TIN INJ 2 L4T INJ 2 LC_G

895.2 38,53 10.86

4758.7 38.53 238.16
895.2 38.53 10.86

4758.7 36.55 238.16

895.2 38.53 10.86
4758.7 36.55 238.16

OR1B|T 0(T[RNINATION ACCURACY

ST 2319.8 SR 604.7 SS 748.9

CRT -.992J CRS .9222 (ST -.9627

LSA 2502.5 NSA 211.7 $SA 17._

ELI 2396.2 EL2 73.7 ALF 165.49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 22 1970

H(L IO(ENTRIC CONIC

RL 151.31 LAL -.00

RP 106.09 LAP 2.38

RC 134.850 GL o20.21

PLANE TOCrNTRI C CONIC

C3 12.688 V_L 3.562

LNC.H ATNTH LI_H TJH[

53.40 9 16 39

124.60 16 39 28

55.40 9 16 39

124.60 16 39

55.40 9 16 39

124.60 16 39 28

FLIGHT TIHE IB2.0O ARRIVAL DATE FEB 20 1971

01STANCE 517.729

LOt, 328.49 VL 26.525 GAL 2.5Z AZL 92.66 PICA 243.45 SMA 126.32 ECC .20252 INC 2.6610 VI 29.446

LOP 211.92 VP 37.484 GAP 8.26 AZP 8B.BI TAL 169.96 TAP 53.41 RC4 100.73 APO 151.90 V2 35.061

GP 22.97 ZAL 64.62 ZAP 149,35 ET$ 42,Z8 ZAI[ 125.09 ETE J64,18 ZAC 122,64 ETC 256.94 CLP-159.J4

OLA -43,56 RAL 264.39 RAO 6567.5 V(L 11.579 PTH 2.02 VHP 5.984 0PA 4.81 RAP 237.57 ECC 1.2DBB

Lol T|NE INJ LAT |NJ _ INJ RT ASC INJ A214TH [NJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

1472.48 32.95 15.84 131.42 120.29 9 41 11 672.5 36.69 7.64

5394.01 32.96 248.45 r31.43 120.28 18 9 23 4794.0 36.70 240.25

1472.48 32.95 13.64 131.42 120.29 9 41 11 872.5 36.69 7.64

5394.01 32._ 248.45 131.43 120.28 18 9 23 4794.0 36.70 240.25

1472.48 32.93 13.84 131.42 120.29 9 41 11 872.5 36.69 7.64

5394.0J 32.g6 246.45 131.43 120.28 18 9 23 4794.0 36.70 240.25

DIFFERENTIAL CORRECTIONS

TOE-I.1386 TRA 1.6Z25 TC3-3.3873 8AU .9163

ROE .3292 RRA -.2826 RC3 .4J4| FAU .04_16

FOE -.5274 FRA 1.4644 FC3-3.1291 8SP |7683

BOg 1.1852 I_'A 1.6470 8C3 3,4032 F_ o -1164

NID-COUR_ E_ECUTION ACCURACY ORBIT DETERNINATION ACCt,_CY

SGT 337Z.9 SGR 8P'Z.3 SG3 348.4 ST 2129.6 SR 562.0 SS 669.2

RRT -,8972 RRF -,8943 R'IT ,9710 CRT o.9810 CRS .8706 CST o.9488

_40,7 _ ,0d3S R13 -,9713 LSA _289,8 NSA 234,9 $$A 17.5

SGI 5627,8 SGZ 381,5 THA 171.97 ELI 2199.9 EL2 103.5 ALF 165.45

LAUNO4 DATE AUG 22 1970 FLIGHT TINE 184.00

HELIOCENTRIC C,CN|C DISTANCE 523,386

RL 151,31LAL -,00 LOL 328,49 VL 26,492 GAL 2,88 AZL _,44 _ 246,65 SMA

RP 108,13 LAP 2,24 L(3P 213,13 VP 37,448 GAP 8,63 AZ_P 89,03 T&L 168,75 TAP

RC 137.063 GL -18,08 GP 21,70 ZAL 62,26 ZAP 131,13 ETS 42,76 ZAE 124,97 ETE

PLAMETOCENTRIC CONIC
C3 13,183 VHL 3,6310LA -41,50 RAL 267,23 RAO 6367,3 VEL 11,6(30 PTH 2,03 VHP

LI_ A2'NTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZNTH |NJ

58.29 9 39 57 1448.16 31.L_ 12.37 133.89 118.82 JO

121.71 16 3847 5434,83 31,27 250,92 133,90 11B.81 18

58.29 9 39 57 1448.18 31,_ 12,37 133,89 118,82 10

121.71 16 38 47 543d,83 31,27 250,9_ 133.90 118.81 18

58.29 9 39 57 144B,lB 31,213 12.57 133,69 118.82 10

121.71 16 3047 5434.83 31.27 250,9_ 133.g0 118.81 IB

DIFFERENTIAL CORI_CTIOqS NI0-CO, JR_ EXECUTION ACCURACY

TD( -.9982 TRA 1,8246 TC3-5,2763 8AU ,9322 _T 3632,0 SGR 6_,4 SG3 333.3

RDE ,3137 RRA "-.2897 RC3 .3610 FAU ,04292 RRT -,88_ RRF -,8767 RTF ,970_

FOE -.3905 FRA 1,5243 FC3-2,8183 BSP 18139 SG6 371E,4 223 ,0350 R13 -.9708

80( J,0463 _RA 1.6476 8(3 5,2BBB FSP -1J38 _1 3699,3 SG_ 386,8 THA J72.60

4RRIVAL 0ATE FEB 22 1971

126,11 £CC .20582 IN(: 2.4409 Vl 29.446
35.40 RCA 100.f3 APO 132.O6 V2 35.047

163.23 2AC 121.66 ETC 257.42 CLP-160.47

6.144 OPA 3.09 RAP 238.87 ECC 1.2170

TINE PO CST TIN INJ 2 LAT INJ 2 LONG

4 5 848.2 34.84 4.44

9 22 4834.8 34.84 242.80

4 5 848.2 34.84 4.44
g _2 4834.8 34,84 242.80

4 5 648.2 34.84 A.44

9 22 4834.8 34.84 242.80

CRBIT OETERNINATION ACCURACY

ST 1955.6 SR 527.8 SS 608.0

CRT -.9608 CRS .7972 CST -.9326

LSA 2098.4 MSA 261.9 SSA 17.5

ELl 2020.6 EL2 141.6 ALF 165.39

LAUNCH DATE hUG 22 1970

H_LIOCENTRIC CONIC

RL 151.31LAL -.00

RP 108.17 LAP 2.09

RC I39,26_GL -16.07

PLANETOCENTRIC CONIC

C3 13.814 VHL 3,717

LNCH AZNTH LN_H TIME

61.21 I0 3 41

118.79 16 36 ZD

61.23 IO 3 41

118.79 16 3620

61.21 I0 3 41

118.79 16 3620

FLIGHT TIME 166.00 ARRIVAL DATE FEB 24 1971

DIST4NCE 529.412

LOL 328.49 VL 26.459 GAL 3.26 42L 92.23 HCA 249.86 SNA 125.90 ECC .20936 INC 2.2314 Vl 29.446

LOP 218.34 VP 37.413 GAP 9.DO AZP 89.23 TAL 167.51 TAP 57.37 RCA 99.54 APO 152.26 v2 35.034

GP L_.55 2AL 59.94 ZAP 152.78 ETS 43.36 ZAE 124.84 ETE 166.16 ZAC 120.80 ETC 257.90 CLP-161.75

DLA -39.51 RAL 269.90 RA0 6567.5 VEL 11.628 PTH 2.04 VHP 6.316 OPA 1.49 RAP 240.28 ECC 1.2273

L-I TINE INJ LAT INJ _ INJ RT ASC INJ A21,1TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1421.67 29.56 9.25 1_.42 117.50 I0 27 23 821.7 32,99 1.21

5481.64 29.57 253.87 1_.42 117.49 18 7 42 4881.6 33.00 245.82

1421.67 29.56 9.2_ 136.42 117.50 I0 27 23 821.7 32.99 - 1.21

5481.64 29.57 233.87 1345.42 117.49 18 7 42 4881.6 33.00 245.82

1421.67 29.56 9.23 136.42 117.50 10 27 23 821.7 32.99 1.21

5481.64 29.57 253.87 136.42 117.49 18 7 42 4881.6 33.00 245.82

DIFFERENTIAL CORRECTIONS

TDE -.8588 TRA 2.0360 TC3-3.|17| BAU ,9468

ROE .3032 RRA -.2973 RC3 .3140 FAU .04003

FOE -.2699 FRA 1.5781FC3-2.5090 B.%° 18384

_0( .9107 _RA 2.0576 Be3 5.1267 FSP -1092

NIO-C._URS_ (_CUTION ACCURACY ORBIT DETERNINATION ACCURACY
SGT 3724.3 3K4_ 791.2 SG3 318.6 ST JL_O4.2 SR 500.3 ss 564.8

RRT -.866_ RRF -.8381 RTF .9700 CRT -.9274 CRS .7020 CST -.9167

SC,B 3776.9-P_P5 .0278 R13 -.9702 LSA 1933.6 NSA 292.1 SSA 17.5

SGI 3763.6 IG_ _32.4 THA 173.14 ELI 1863.5 EL2 181.2 ALF 165.44'

_AUNC.H DATE AIR, 22 1970 FLIGHT TINE 1_.00 ARRIVAL DATE FEB 26 197!

HELIOCENTRIC CONIC

RL 151.31LAL -.00

RP 108.21 LAP 1.94

RC 14J.459 GL -14.16

PLANETOCENTRIC CONIC

C3 14.582 _ 3.819

LNCH A2NTH LNCH TIME
64.17 IO 28 9

115.33 16 31 56

64._7 I0 28 9

IJ5.83 16 31 56

64.17 10 28 9

115.83 16 31 56

DISTANCE 333.205

LOL 328.49 VL 26.426 6_L 3.63 AZL g_.03 _ 253.06 SNA 125.69 ECC .21316 IN(: 2.0_04 Vl 29.446

LOP 221.54 VP 37.377 GAP 9._ AZP 89.41 TAL 1_.26 TAP 59.32 RCA 98.90 APO J52.A8 V2 35.021

GP 19.51 2AL 37,67 ZAP 134._1 (T$ 44,07 7N_ 124,69 F'TE 166.97 ?AC 120.05 ETC 258.37 CLP-162.99

OLA -37.59 RAL 272.41 RAD 6367.6 VEL 11.660 PTH 2.05 VHP 6.5010PA .00 RAP 241.79 ECC 1.2400

L-I TZME ZNJ LAT INJ _ INJ RT A_ JNJ A2_ATH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

1392.03 27.88 3.82 138.99 116.31 10 fll 21 792.0 31.17 357.86

5533.15 27.69 2fl7.3_ 139.00 116.30 18 4 11 4935.2 31.18 249.36

1392.03 27.88 fl.B_ 138.99 116.31 I0 51 21 792.0 31.17 357.86

5535.15 27.89 237.32 J_9.00 116.30 18 4 11 4935.2 31.18 249.36

1392.03 27.68 3.82 138,99 116.31 I0 51 21 792.0 31.17 357.86

5535,15 27,89 237,52 1_,00 116,30 18 4 11 4935.2 31.18 249.36

ORBIT OETERNINATION ACCURACY

ST 1685.2 SR 480.0 55 537.3

CRT -.8793 CRS .5989 CST -.9074

LS4 1804.4 NSA 320.8 SSA 17.2

ELI 1738.1 EL2 221.7 ALF 165,70

DIFFERENTIAL CORRECTIONS

TOE -.7294 TRA 2.2470 TC3-4.9440 BAU ._33

ROE .2985 RRA -._040 RC3 .2773 FAU .03762

FOE -.1725 FRA 1.6188 FC3-2.2336 BSP 1B837

BOE .7881BRA 2.2675 6C3 4.9518 FSP -1066

NI0-CX_URSE E_ECUTICN ACCURACY

_T 3792.9 SGR 759.3 SG3 _03.9

RRT -,8_O0 _ -,839_ RTF .9701

Sr_ 5642,3 R_3 .020_ R13 -.9702

•%1 3829.0 5G2 397.6 THA 173.61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG ZZ 1970 FLIGHT TINE 19Oo00 ARRIVAL 0kTE FEB 28 1971

HELI(X[NTRZC CCNZC

RL 151.31LAL -.IX}

RP 108.Z5 LAP 1.78
RC 143.643 GL -|Z,37

PLANET(XENTR|{ CON|C

C3 15,499 _ 3.937

LNO4 A2_NTH LI_H TII4E

67.20 JO 53 41

112.80 16 25 18

67.20 10 53 41

IIZ.BO 16 25 16

67.20 lO 53 41

112.80 16 25 la

OIFFEJq[NT]AL r..QRRECTIO_S

T0[ -.5821 TRA 2o4_J

ROE .2939 RRA -.3142

FOE -.O71_ FRA 1.6707

6OIE .6521 _A 2.5OG6

01STANCE 540.967

LOL 328.49 VL 26.393 GAL 4.07 4ZL 91.84 I_A 256.25 SI4A

LOP 224.74 VP 37.341 GAP 9.78 ATP 89.56 TAL 165.00 TAP
GP 18.58 ZAL 55.47 ZAP 155.79 ETS 44._ ZAE 124.53 ETE

TC3-4.6864 OAU .9727

R¢3 .2373 FAU .0345!

FC3-1.9276 BSP 18875

_} 4,6944 FSP -JO07

125.48 ECC .21724 IN(: 1.8363 VI 29.446
61.26 RCA 98.22 kPO 152.74 V2 35.006

167.69 ZAC 119.39 [TC 258.85 CLP-164.20

0LA -35.75 R4L 274.78 RA0 6567.6 V[L 11.700 PTH 2.06 VHP 6.698 0PA -1.38 RAP 243.38 ECC 1.2551

L-I TIM[ INJ-LAT INJ _ INJ RT ASC |NJ AZNTH ZNJ TIN[ PO CST TIN [NJ 2 LAT ZNJ 2 LONG
1538.17 26.21 Z.19 141.62 115.23 11 16 L_3 758.2 29.38 354.30

5596.32 26.L_Z 261.a6 141.63 115.22 17 58 34 4996.3 29.39 233.47

1358.17 26.21 2.19 141.62 115.23 11 16 20 758.2 29.38 354.30

5596.32 Z6.ZZ 261.3G |41.63 115.22 17 58 34 4996.3 29.39 253.47

1338oJ7 _,2l 2.19 141.62 115.23 11 16 20 758.2 29.38 354.30

359G.32 26.ZZ 261.36 141.63 115.Z_ 17 58 34 4996.3 29,39 253.47

NIO-C(3UR_ E_CUTICN ACCURACY ORBIT OETERMINATZON ACCURACY

SGT 5850.9 SGR 731.7 SG3 2gO.3 ST 1587.4 SR 439.9 SS 524.3

RRT -.8328 RRF -.8_01RTF .!N591 CRT -.BO69 CRS .4718 CST -.9008

SGO _1_.5 1_3 ,01645 213 -.9G92 LSA 1697.3 NSA 333.9 SSA 17.O

,_1 _18Z.7 _ 40_.8 THA 174.03 ELI 1631.4 EL2 264.3 ALF 166.48

I.AUNCH DATE AUG 2'2 1970 FLIGHT TJNE 192.00 ARRIVAL OAT[ MAR 2 1971

HELIC_ENTRIC CCNIC

RL 131.31LAL -.OD

RP 108.29 LAP I.(R

RC 143.816 GL -10.69

PLANET(XENTRIC CONIC

C3 16,376 VI.g. 4,071
LNCH AZNTH LNCH TINE

70.36 11 20 33

109.64 16 13 36

70.36 J1 20 33

JO9.64 16 15

110.00 15 50 d6

110.00 16 45 14

DZFFERENT|AL CORNIECTICNS

TOE -.4401 TRA 2.7313 TC3-4.4239 BALI .9819

ROE .2930 RRA -.3241RC3 .2033 FAU .03176

FOE .0132 FR4 1.7140 FC3-1.6388 B,SP 1g021

eo£ .5287 82_ 2.7507 8C3 4.4306 FSP -9(O

DISTANCE 946.6g0

LOL 328.49 VL _.359 GAL 4.51 A2L 91.65 HC.A 239.43 SNA 123.27 ECC .22162 ZNC 1.6476 VI 29.446

LOP 227,94 VP 37.305 GAP 10.19 AZP 89.70 TN. 163.73 TAP 63.18 RCA 97,51APO 153.D3 v2 34.995

GP 17.73 ZAL 53.34 Z_P 137.16 ET$ 45._2 ZAI[ 124.37 ETE 168.33 ZAC 118.80 ETC 259.33 CLP-165.37

01._ -33.9_ RAL 277.01RN) 6567.7 _L !1.746 PTH 2,07 _¢P 6.gO7 0PA -2.67 RAP 243.03 ECC 1.2728
L-I TINE INJ LAT INJ _ |NJ RT A_ INJ A2MTH INJ TINE PO CST TIN INJ 2 LAT XNJ 2 LONG

1318.24 24._8 3_!,21 144.29 114.26 11 42 51 718.2 27.64 35(3.39

3666,81 24,_9 2G6,0_ 144.29 114.24 17 5(3 23 5066.8 27.65 238.26

1318,24 24,_ 3!18.2| 144.29 1|4,L_ 1} 42 51 718.2 27.64 350.39

3666.81 24.39 266o0_ 144.29 114.24 17 50 23 5066.8 27.63 258.26

3743._ L_,27 270.87 143.0_ 116,63 17 _ 29 3143.6 23.66 263.33

3377.46 26.94 Z_0.22 143.40 111.89 18 18 11 4977.3 29.66 23_,09

NID-COURSE E_ECUTION ACCURACY O281T 0ETERMINATICN 4CCURAC_

SGT 3g04.9 S_R 707.6 SG3 177.! ST 1526.4 SR 444.1 SS 321.6

• qT -o81_H) _ -.8014 RTF .9G86 CRT -.7161CRS .3319 C$T -._047

3947.1 11_3 .01_ R13 -.9687 LSA 1629.0 NSA 381.0 SS_ 16.6

SGI 39_3,1 SG_ 407.2 TNA 174,39 ELI 1560.3 EL2 _O3.2 ALF 167.76

L_UNCH O_TE AUG 22 1970 FLIGHT T|I4E 194.00 4RRIVAL DATE N4R 4 1971

H£LIOCENTRIC CONIC

RL 151.31LAL -.00

RP 108,33 LAP 1.43

RC 147.979 GL °9.12

PLANi[TO_ENTRIC COMIC

C3 17.83(3 VHL 4._3

LNCJ4 A?HTH LN_H TINE

73.73 11 90 39

IO6.27 16 2

73.73 11 50 39

106.27 16 2 58

110.0(3 15 I 20

110.00 17 51 27

01STANCE 552.372

LOL 528.49 VL 26.326 G4L 4.97 AZL 91.46 t_ 262.64 SNA 125.06 ECC .22633 INC 1.4628 Vl 29.446

LOP 231.13 VP 37.269 GAP 10.62 47P 89.81 TAL 162.43 TAP 65.10 RCA 96.76 4PO 153.37 v2 34.982

GP 16.97 7AL 51,29 ZAP 138.45 ETS 47.08 7All 124.21 ETE 168,90 74C !18.27 ETC 259.81 CLP-16G.51

DLA -32.32 R4L 279.12 RA0 6567.7 VEL 11.799 PTH 2.09 VHP 7.130 0PA -3.87 RAP 246.78 ECC 1.2934

L-I T|NE INJ LAT INJ _ INJ RT A_K_ INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1269.16 22.99 333.66 147.00 113.37 12 11 48 669.2 25.95 345.91

3749.35 23.00 271.69 147.00 113.36 17 38 48 3149.3 25.96 263.94

1269.16 22.99 353,66 147.00 113,37 12 11 48 669.2 23.95 345.91

3749.93 23.00 271.69 147.00 |13.36 17 38 48 5149.5 25.96 263.94

632,21 13.83 304._ 14_.1_ 1L_.70 15 12 12 32.2 19.78 297.67

3414._0 30.36 248.93 |30.04 106.11 19 21 42 4814,3 32.47 240.23

DIFFERENTIAL COR/q[CTIONS NI0-(£_R_I( EX[CUTI(_N ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2991 TRA 2.9863 TC3-4.|508 8AU .9gO3 _k_T 5953.5 _ _16.2 SG3 264.3 ST 1498.3 SR 430.9 SS 525.8

ROE .2943 RRA -.3345 RC3 .1779 FAU ,02917 RRT -.7_191 _ -.7831 R1T .9G#2 CRT -.6109 CRS .2423 CST -.9156

FOE .0868 FRA 1,7334 FC3-1.4164 8SP 19191 SG_ _,9 _ .0095 R13 -.gG83 LSA 1393.7 MSA 400.9 SSA 16.3

EO[ .4|97 _RA 3.0049 _C3 4.1346 FSP -918 _1 3978.B _ 410,7 THA 174.71 ELI 1322,5 EL_ 333,7 ALF 169._2

LAUNCH DATE AUG 22 19"/0 FLIGHT TIN[ 196.00 ARRIVAL 0_TE MAR 6 1971

HELZ(_ENTRIC CCNI¢

RL 151.31 LAL -.00

RP 108.37 C_P 1.28
Re 1_O.132 Oc -7.66

PLANET_ENTRIC CONIC

C3 19.277 VHL 4,3910LA -30.73 RAL Z_I.IO NAO 6_7.8 q(L

LNCJ4 AZNTH LN_H TINE L-I TINE IN,/ LAT
77.53 12 24 _ 1204.69 21.44

77.33 12 24 56 1204.69 21,44

102.47 13 44 31 3830.63 21.46

110.00 14 _ _18 768.39 11._H_

110.00 18 29 dO 3334.95 _1._

0IFFERI[NTIAL CCRRI[CTIONS

TO[ -.|§74 TRA 3.232_ TC_-3,8683 8AU ,997_

ROE .2979 RRA -.3453 RC3 .1542 FAU .02670

FOg .1516 FR4 1.7203 FC3-1.19_9 8_P 193¢d3

6OE .3370 82_ 3.27D8 6C3 3.8696 FSP -878

OI $TM_J[ 558.010

LOL 3_8o49 VL 2q_._Y_ GAL 5.46 AA. 91 .Z_ _ 263.83 Sl4A

234.33 VP 37,23_} GAP 11,0S AZP 8_,_)1 TAL 161,17 TAP

GP 16.27 7AL 49.32 7AP 139.66 ETS 441.42 ZAI[ 124.03 ErE

124.86 ECC .23141 INC 1.2809 Vl 29.446

67.00 RCA 95.96 _PO 133.73 v2 34.969

169.40 ZAC 117.8! ETC 260.31 CLP-167.6_

JI.N0 PTN 2.10 _ 7.367 0P_ -4.98 RAP 248.39 ECC 1.3173

INJ _ |NJ RT A$_C INJ AZMTH INJ TII_ PO CST TIN INJ 2 LAT INJ 2 LONG
348,07 149.74 112.56 12 43 1 604.7 24.31 340.38

278,64 149.74 112.53 17 _'_ 2 32_.7 24.32 270.94

348.07 140,74 112._6 lZ 45 I 604.7 24.31 340.38

278,M Id¢,Td 112,33 17 22 2 5250.7 24.32 270.94

3|1,0_ 144,46 122,35 14 31 46 168,4 13.87 304.41

243.13 153.4# 102.93 19 38 35 4734.9 33.37 234.20

MJO_ [I_CUT|OJ ACCURACY ORBIT 0ETERNINATION ACCURACY

S0T _jt_l_.O _ (_6.8 SG3 232.4 ST 1499.0 SR 419.4 SS 534.4

RRT -.78_ mF -.7636 RTF .9G79 CRT -.4983 CRS .1464 CST -.9300

_033,0 R_3 .006_ R13 -.9680 L$A 1593.1 MSA 412,7 SSA 15.9

SGI _018.8 SGZ 413.3 THA 175.00 ELI 1514.4 EL2 359,9 _LF 171.58

1173



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197Op

LAUNCH OATE AUG 22 1970 FLIGHT TIN[ 198.O0 ARRIVAL DATE NAR 8 1971

HELIOCENTRZC CONIC DISTANCE 563.59&q

RL 151.3| LAL o.00 LDL _28.49 VL 26.259 GAL 5.96 AZL 91.10 PiCA 169.02 SMA 124.65 ECC .Z_688 JNC I .1006 V| 29.446

RP 108.41 hap 1.10 LOP 237o52 VP 37.|98 GAP 11.51AZP _.98 TAL 159.88 TAP 68.90 RCA 95.12 APO 154.17 V2 34.956

RC 152.275 GL o6oL_J GP 15.64 7AL 47.44 TAP 160.79 ET$ 49.97 ZAE 123.89 ETE 169.85 ZAC 117.39 ETC 260.81 CLP-168.71
PLANETOCENTRIC CCNiC

C3 20.942 VNL 4.576 0LA -29.23 RAL 282.98 _ 6567.9 _I[L JI.930 PTH Z.IZ VHP 7.619 0PA -6,02 RAP 250,44 ECC J.3447

LNCJ4 AZNTH LNCH TIME L-I T|NE |NJ LAT IN| L,CNG IN| RT AS( IN| AZMTH |NJ TINE PO CST TIN IN| 2 LAT |NJ Z LONG

82.45 13 9 50 !104.98 19.95 3aO.01 15Z.Sl |11.8! 13 28 14 505.0 22.73 332.37

97.55 15 14 34 701.7e 19.96 310.43 152.51 111.80 15 26 15 10J.8 22.75 302.79

1OO.00 14 40 33 810.88 15.65 316.50 150.52 115.79 14 54 4 210.9 19.00 309.31

100.130 16 26 31 5759.15 24.311 Z72.ge 154.23 107.86 ]8 2 30 5159.2 26.59 264.88

110.00 14 24 1 _.97 8.19 316.11 146.20 123.30 14 38 24 263.0 12.52 309.69

110.00 IS 59 33 5279.e3 3Z.G9 239.C2 156,63 100.60 20 27 33 4679.8 33.81 229.96

01FF[RENT|AL CCRI_CTJONS N;0-_JI_E ELOCUTION ACCURACY ORBIT OETERN|NATION ACCURACY

TOE -.01M TRA 3.5_.5 1C3-3.5774 8AU I._3 _,T Q033.6 &_ M8.8 SG3 240.9 ST 1523.6 SR 409.0 $S 545.6

ROE .3027 RRA -.3570 RE3 .|335 FAU .024_ _ -,7670 RRF -.74811RTF .9678 CRT -.3860 CRS .0633 CST -.9446
FO[ .ZO�S FRA 1,8Z57 FC3-1.0055 BSP 19511 SC8 _.4 _ .0046 R|3 -._N578 LSA 16|6.5 MSA 416.8 SSA 15.5

B(3E .3030 _RA 3.5_JO5 8C3 5.5799 FSP -8_ _.d (1054.2 _,Z 414.9 THA 175.26 ILl 1532.3 El2 375.1ALF 173.71

LAUNCH DATE AUG 22 1970 FLI_'IT TIHE _.00 ARRIVAL DATE MAR IO 1971

HIlL IOCENTRIC CCIqI C
RL 151.31 LaL -.IX)

RP 108.45 LAP .9"Z

RC 154.408 Gt. -5.03

PLANE TCCtrNTR JC CCNIC

C3 22.e5o wA. 4.780

LNO.I ATNTH I.XaC.H T|NE
go.DO 13 31 5,?.

90.OO 15 6 35

IO0.0(3 14 6 57

100.00 17 14 11

110.00 14 J2 58

110.00 19 24 40

0|FFEI_NTIAL CORI_CTJCNS

TOE ,1310 TRA 3.8_54 TC5-3,L_O'Z _ t.0057

ROE .3OM RRA -.ZH_JO P_5 .1154 Irau .02207
FOE .|GO6 FRA 1.85g(J FC5 -,8360 eSP 1_

BOE .3355 &q'A 3.8431 BE3 3.2_3 Ir,TWP -803

DISTANCE 569.153

I.Q. 32_.49 VL 26.225 GAL 6.S5-A21. SO._'Z H_ 272.21 .S_A 124.44 ECC .24278 IN(: .9208 VI _9.446

I.J5P 240./'13 VP 37.1_ GAP ll.g_ A2'P g0.04 TAL 158.60 TAP ?0.80 RCA 94.23 APO 154.66 V2 34.943
GP 15.06 Z_M. 45.65 ZAP |61.87 [T$ 51,74 ZNE 125.73 £T[ 170.25 ZAC 117.0! ETC 26J .32 CLP-169.78

OLA -2_.80 RALZB4,_4 RAO 6567.9 VEL 12.010 PTH 2.14 VHP 7.886 DPA -6.98 RAP 252.35 ECC 1.3761
L-I TIME |NJ I.AT JNJ _ JNJ RT AS( ;NJ AZNTH IN| TIME PO C�T TIN IN| 2 LAT IN| 2 LONG

107B.47 14.74 335.74 155.65 114.46 1_ 49 51 478.5 17.91 328.50

770.44 _.3_ 316._ 1_.77 107.81 15 19 26 170.4 24.61 308.43

965.04 10.89 _2S.47 151.71 |18.01 14 23 2 365.0 14.56 318.60
5647.14 26,_0 265.33 1_8.07 104.37 Je 48 18 5047.1 28.21 256.95

946.16 5.0_ 3_.52 14_.18 1_3.85 14 2B 44 346.2 9.47 _14.20

5238.79 33.16 235.91 159.64 9_.82 _ 51 59 4658,8 34.02 226.77

NIO-_UI_J_ (I(ECUTION ACCURACY OROXT OETERNIN_TION ACCURACY

SGT 6065.3 SQQ 631.9 SG3 _30.0 ST 1565.8 SR 399.4 SS 557.6

RRT -.7517 _ -.7329 R1T .9¢577 CRT -.2806 CRS -.0065 CST -.9575

_09_.1 _ .00_J RI5 -.9¢578 LSA 1658.4 MSA 414.6 SSA 15.1

SGJ _84.0 _2 415.4 THA |75.50 ELl 1570.1EL_ _8_._ ALF 175.65

LAUNCH DATE AU_ 22 1970 FLIGHT TIME 202.00 ARRIVAL CATE MAR 12 1971

HELI(XENTRI( CONIC

RL 151.31LAL -.00

RP 108.49 LAP .74

RC 156.530 GL -3.85

PLANETOCENTRIC CONIC

C3 25.034 VHL 5.003

LNC_ ATt4TH LNCH TIME

go.O0 12 55 59

go.00 15 55 44

100.00 13 47 25

100.00 17 46 59

110.00 14 4 24

llO.OO 19 AG2g

OIFFERENTIAL CCmR_ECTIONS

TOE .2776 TRA 4.1328 TC3-3.O074 _ 1.0071

ROE .31_ RRA -.3814 RE3 .0996 F_U .01992

FOE ,3061FRA 1.8931FC5 -.6887 BSP 1_

BOE .4207 _A 4.1_O4 8C) 3.0091FSP -770

DISTANCE 574._O5

LOL 328.49 VL 26.192 GAL 7.1| AZL g0.74 NCA 275.59 SMA 124.24 ECC .24917 INC .7402 Vl 29.446

LOP 243._9 VP 37.127 GAP 12.49 ATP gO.07 TAL 151.51 TAP 72.70 RCA 93.28 APO 155.19 V2 34.931

GP "14.53 7AL 45.95 ZAP 16_.87 ETS 53.76 2Al[ 125.56 ETE 170.61 TAg 116.66 ETC 261.84 CLP°170.83

DLA -26.46 RAL 286.40 RAO 6568.0 VI[L 12.100 PTH 2.17 VHP 8.172 OPA -7.86 RAP 254.50 ECC 1.4120

L-I TIME IN| L4T IN| _ IN| RT AS( IN| AZMTH IN| T|ME PO C$T TIN IN| 2 LAT IN| 2 LONG

1241.48 9.94 545.N3 154.90 116.65 15 16 41 641.5 13.44 338.37

69Z.15 24.62 308.45 |60.65 104.44 16 6 36 52.J 26.37 300.21

1075.35 7.50 3311f_ 153.49 119.07 14 5 21 475.3 11.12 32A.99

5581.55 27.52 L_0.73 161.41 102.15 19 Z0 0 4981.5 28.92 252.20

10'22.05 2.17 524.49 1_0.53 124,12 14 21 26 422.1 6.63 518.25

5207.59 53.46 233.52 16Z._0 97.44 21 15 17 4607.6 34.13 224.3A

MID-COURSE EXECUTIOqACCURACY OROIT OETERNINkTION ACCURACY

SGT _091.5 SGR 615.6 SG3 219.6 ST 1620.0 SR 390.4 SS 569.7

RRT -.7373 I_F _.7178 RTF ._N579 CRT -.|855 CRS -.0650 CST -.9681

6122.5 RZ3 ,0015 R13 -.9679 LS_ 1713.1NSA 407.9 SSA 14.7

SGI 6108,2 SG_ 414.8 THA 175.72 ELl 1621.7 EL2 _83.2 ALF 177.29

LAUNCH DATE AUG 22 19)'0 FLIGHT TIME 204.00 ARRIVAL DATE MAR 14 1971

P_LIOCENTRIC C.(5NIC

RL 151.31LAL -.00

RP IO8.53 LAP .55

RC 158.641 5L -2.76

PLANETOCENTRIC CCIq|C

C5 17.531 VHL 5.247

LN_/ AZNTH _ TIME
go.00 12 _ 4_

go.O0 4-G 2e_O

100.00 13 33 51

100,00 18 1322
110.00 13 5734

110.00 20 5 49

OIFFERF.NTIAL C.Ollt_ECY|Oq.q

TOE .42_0 TRA 4.4554 TC5-2.7333 OAU 1.00_5

ROE .3242 RRA -.393g Re3 .0857 FAU .01788

FOE .3464 FRA 1._59 FC5 -.5623 _$P Z001_

• 5353 _RA 4.47_8 BE5 2.7547 FSP -759

015T/UMCE _10.009
3_!_.49 VL _.J_k_ 6AL 7.73 A21. gO.561qC._ 27_.57 _ 124.04 ECC .25_08 INC- .5579 VJ 29.446

L(_P 247.07 VP 37.092 GAP 13.0_ A21P glO.08 TAL 156.04 TAP 74.61RCA 92.27 APO 155.80 V2 34.919

GP 14.05 7AL 42.34 7AP 16_,81 £TS _,06 |AlE 123,40 £TE 170.94 ZAC 1J6.34 ETC 262.36 CLP-171 .88

OLA -25.19 R_J. Z_7.97 RAO 65_.1 M[L 12,205 PTH 2.19 VHP 8.477 DPA -B.68 RAP 256.29 ECC 1.4531

Lo| T|ME IN| LAT INJt.OqG |NJ RT AS( |NJ AZMTH |NJ TIME PO C$T TIN |NJ 2 LAT IN| 2 LONG
1554.88 6.41 351.76 156,76 117,64 12 58 17 754.9 10.06 344.99

_75,87 25.67 _81,78 164.01 102.38 18 6 24 5273.9 27.12 273.41

11_8.21 4._ 336.84 155.55 119.62 15 52 59 568.2 8.12 330.24

5535.78 21_.14 257.47 164.57 100,54 19 45 37 4935.8 29.30 248.86

109_.78 -.54 _28.18 J52._O 124.18 14 15 46 492.8 3.95 521.97

5185._ 33.65 231._0 165.53 _._ 21 32 12 4584.0 54.17 222.50

MlOo_ [X[CUTION ACCURACY OR1BIT OETERNIN_TIOI_ 4CCURAC_

diGT 6111.6 SGR 599.5 _3 Z09.7 ST 1680.9 SR 381.7 SS 581.I

RRT -.7_0 _F" -.7036 RTF .9_82 CRT -.J022 CRS -.1138 CST -.9763

SC_ 6141.0 I_ .0005 R15 -.9682 LSA 1774.8 NSA 398.4 SSA 14.3

SG| 6127.1 SG2 413.i THA 175.92 ELl 1681.4 EL2 379.6 ALF 178.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG 2Z I970

HIlL I(XENTRI C CONXC

RL 151.31 LAL -.00

RP 108.56 LAP .37

RC 160.740 GL -1.75

PLANE TOCENTRX C C(_NI C

C3 30.387 VHL 5.$12

LNCH ATNTH LNCH TII4E

9(3.00 IZ 21 18

90.00 16 54 38

I00.00 13 Z'Z 51

100.00 18 35 47

I10.00 13 51 59

IIO.O0 20 23 8

FLIGHT TINE 206.00 ARRIVAL DATE NAR 16 1971

DISTANCE 5e§. 335

LOt. 328.49 VL 26.125 GAL 8.39 ATL 90.37 HCA 781.75 SMA 123.84 E¢C .26358 INC .3726 VJ 29.446

LOP 250.25 VP 37.058 GAP 13.58 AZP g0.08 TAL 154.77 TAP 76.52 RCA 91.19 APO 156.48 V2 34.907

GP 13.62 7AL 40.82 ZAP 164.68 ETS §8.67 7/_ 123.22 ETE 171.23 7AC 116.[}4 ETC 262.90 CLP-172.91

DLA -24.00 RAL _19.44 RAO 6538.Z N[L 12.319 PTH Z.Z2 VHP 8.804 DPA -9.42 RAP 258.3Z ECC 1.5001

L-| TINE INJ LAT |NJ _ INJ RT A_K: ;NJ AZNTH INJ TII_ t30 (:ST TIN INJ 2 LAT INJ Z LONG

IA49.65 3.39 337,09 158.87 118.13 1_ 4_ 27 849.7 7.12 350.40

3828.43 26._0 278.60 |67.20 100.g0 18 31 47 5228.4 27.34 270.15

12_0.97 1.41 341.39 157.77 119.86 13 43 42 651.0 3.37 334.85

3502.37 2_.53 235.06 167.64 99.33 213 7 29 4902.4 29.32 246.40

1139.60 -3.09 331.67 154,93 124.06 14 11 18 559.6 1.40 325.46

3166.50 33.78 230.35 168.45 95.59 21 49 14 4566.5 34.18 22).13

DIFFERENTIAL CONNEC T lO_lS

TOg .3774 TRA 4,7945 TC3-2,4693 8AU 1,0037

ROE .3332 RRA o,AO65 RC3 .0733 IrAU ,01595

FOE .3829 FRA I .9588 FC3 -.4343 BJP 201_

80E .6667 BRA 4.8117 BC3 Z.4706 FSP -710

NZO-_ trNECUT|Oql ACCURACY

SGT 6126.3 _ 583.4 SG3 200.3

-.1_3 XNF -.f_O RTIr .9687

SC,8 5154.O RL_ -.0003 RJ3 -.9_7

digs 5140.3 _ 410.3 THA 176.12

LAUNCH DATE AUG 22 1970 FLIGHT TIN[ ZI_.O0

HELIOCENTRIC C.CIqIC

RL 151.31 LtL -.00

RP 108.60 LAP .18

RC 162.8L_ GL -.81

PLANE T(XENTR|C CCN;C

C3 33.637 V_ 3.801

LNO4 AZNTH LNCH TINE

90.00 12 10 13

90.00 17 16 43

JOO.OO 13 14 18

I00.00 18' 55 11

110.00 J3 47 11

110.00 20- 38 47

O|FFER_NTIAL CORI_C TIOq,q

TOE: .73_ TRA 3.1320 TC3-Z.2165 &AU .9978

ROE .3428 RRA -.4189 RC3 ,0(_3 IrAU .01410

FOE .4159 FRA 1.9913 FC3 -.3626 OSP 20381

8DE .8083 ERA 3.1690 8(:3 2.2|74 F_P -683

OR61T DETEI_4INkTION ACCURACY

ST 1743.1SR 373.1SS 592.0
CRT -.02_ CRS -.1331CST ".9825

LSA 1839.8 NSA 387.2 SSA 13.9

ELl 1743.1 EL2 372.9 ALF 179.62

ARRIVAL DATE MAR 18 1971

OlST/_CZ _0.571

LOt. 328.49 VL 26,092 GAL 9.10 471. 20.18 HCJ_ 284.93 SMA 123.64 ECC .27174 INC .1828 Vl 29.446

LOP 233.42 VP 37.f_4 GAP 14.17 ATP 20.05 TAL 133.52 TAP 78.43 RCA 90.04 APO 137.23 V2 34.896

GP 13.21 ZN. 39.39 2AP-165.48 ETS 51.61 ZAE 123.0d ETE 171.50 7AC 113.77 ETC 263.44 CLP-173.94

OLA -22.89 PAL ZgO.SZ RAO 6_.3 VI[L 12,431PTH 2.23 VHP 9.153 0PA -10.11 RAP 260.37 EC¢ 1.3539
L-I TINE _NJ LAT |NJ I._ ]NJ RTAS_ _NJ AZNTH |NJ TIN_ PO CST T|M INJ 2 LAT INJ 2 L(31qG

1333.80 .M 1.79 151.14 118.31 12 33 46 933.8 4.46 355.15

5795,73 _,'i'O 275,_ 17_,_ 99,81 18 33 21 5193.7 27,78 267,79

1326.93 -1.17 343,56 1_0.11 119.87 13 36 23 726.9 2.81 339.04

3477.83 Z_.79 233._ |?0.67 98.43 ZO _6 39 4877.8 29.63 244.39

1223.31 -3.31 335.01 |57,41 123.79 14 7 44 623.3 -1.03 328.79

3154.23 33.86 L_9.40 171.37 93.03 22 4 41 4554.2 34.18 2L:_.17

NIO-COJRS_EX[CUT_ON ACCURACY ORBIT OETERNZNAT|ON-ACCURACY

SGT 6133.2 _;R 367.1SG3 191.4 ST 1809.4 SR 364.4 SS 602.1

-.(_ RRF -.6771 R1T .9694 CRT .0324 DR| -.190(_ CST -.9871

6161.3 1_3-.0008 R13 -.9694 LSA 1904.8 NS_ 373.1 SSA 13.5

SGI 5147.9 SC_ 406.3 THA 176.30 ELI 1809.4 EI.._ 364.2 ALF .39

LAUNCH DATE AUG 221970

HI[LI(X£NTRIC C(_IC

RL 151.31LAL -.00

RP 108.63 LAP -.0|

RC 164.900 GL .03

PLANIETOCENTRIC COI|C

C3 37.408 VHL 6.116

LNO4 ATNTH LNCH TIN[

_0.00 11 I 18

90,00 17 35 59

1OO.00 13 7 17

100.00 19 12 A2

110.00 13 43 21t
110.00 20 53 O

FLIGHT TIN[ 210.00 ARRIVAL DATE MAR 20 1971

DISTANCE 595.705

LOt. 328.49 VL 26..059 GAL 9.85 AZL B9.99 I._A 288.J0 S_A 123.44 ECC .28062 INC .0000 V! 29.446

LOP 236.f_} VP _,990 GAP 14.80 ATP _0.00 TAL 132.29 TAP _0._9 RCA 88.80 APO 138.08 V2 34.885
GP 12,8fl 7AL 38.04 ZAP 16_,22 ETS 64.94 7A[ 122.85 ETE 171,73 7AC 115,30 _TC 263.98 CLPo174.97

DLA -21.84 RAL 292.11 RA0 63_.5 VI[L 12&O1 PTH 2.29 VHP 9.333 0PA -10.73 RAP 262.44 ECC 1.6156

L-I TINE INJ LAT INJ _ |NJ RT AS(: INJ A2_4TH INJ TII,_ PO CST TIM INJ 2 LAT INJ 2 L_/qG

1610.83 -1.81 6.09 163.52 118.26 12 28 9 1010.8 1.98 359.46

5772.10 213.95 274.61 173.33 _Fi).01 19 12 12 3172.1 27.93 266.08
1397.89 -3.37 349.45 16Z.55 119.70 13 30 34 797.9 .41 342.93

3460.23 28.93 232.0D 173,67 97.77 20 43 43 4860.2 29.73 243.28

1284.46 -7.81 338.25 159.93 123.38 14 4 32 684.3 -3.37 331.98

5146.43 33.g0 L=_l.80 174.30 94.68 22 18 47 4546.4 34.18 219.57

DIFFERI[NTIAL CoN/qECTIO_, XlO-O_Jl_ EN[CUTICN ACCURACY ORBIT 0ETERNII_TIC_I ACCURAC_

TOE .8911 TRA 5.330_ TC3-1.9757 _ .9_4 S_T 6138.0 _ 350.3 SG3 183.0 ST 1872.3 SR 353.6 SS 611.8

ROE .3331 _RA -.4311 Phi3 .0523 FAU .01231 RRT -.E829 IN" _.6645 RIT .9702 CRT .0862 DR| -.2201 CST -.9906

FOE .4463 FRA 2.O277 FC3 -._849 BSP Z03_ SG_ 5163.3 RL_J -.0011 R13 -.9?02 LS_ 1968.4 NSA 362.4 SSA 13.1

80£ .9385 ERA 3.541'0 BC_ 1.9763 FSP ...G37 _1 5150.4 _ 401,Z THA 176.48 ELI 1872.6 EL2 534.2 ALF .97

DATE AUG _ 1970 FLIGHT TIN[ 212.00 ARRIVAL DATE MAR 22 1971

HELIOCENTRIC _NIC OISTANCE 600.719

m. 131.311, AL -.O0 _ 32_.49 Vl. 26.O_7 GaA. IO.66 AZL 8_.79HCA 291.28 Sm 123.23 ECC .29032 INC .2133 Vl 29.446

RP 10B,66 I._P -,_O L._P259.77 VP 36.958 GAP 15,NJ AZP _,_ TAL 131,08 TAP 82.36 RCA 87.47 APO 139.03 v2 34.874

RC 166,961 GL .83 GP 12.31 7)4. 3_.78 7AP 1(}6.88 ET$ (_.$6 ZN[ 122.65 [TE 171,96 7AC 113.25 ETC 26A.33 CLP-176.00

PLAN[TOCgNTRIC CCNIC

C3 41.719 VHL 6.45901._ -_O._NS RAL 293.33 RAO 55_1.5 _ 1_$?0 PTH 2.32 _4P 9.9410PA °11.29 RAP 264._73 ECC 1.8866

LNO4 AZNTH LNCH TINE L-] T|NE INJ LAT |NJ I._ |NJ ilrrA_C INJ A2NTH |NJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 11 53 57 1M2.5_ "4.11 IO.lO 155.99 118.O4 12 _ 0 1082.6 -.33 3.46

90.00 17 33 1 5755.42 27.13 173.42 176.34 _.43 19Z_ 56 5133.4 28.02 264.87

100.00 13 1 23 14_1.9,1 -3.82 333.15 185.03 119.37 1325 48 864.9 -1.87 346.61

IO0.DO 19 28 18 3448;29 29,06 251,13 |76.M 97,33 Z0 59 4 4848.3 29.77 242.40

110.00 13 40 10 1_43.42 -10.01 _41,40 l(l_._l 1_.86 14 2 33 743.4 -3.61 333.07

110.00 21 3 _ 3142.58 33.9'_ L_'_.50 J'rF.23 94.50 Z_ 31 41 4342.6 34.17 219.27

DIFFEIq[NTIAL O_QRECT|Oq_ N|O,-_J_Jlll_ [I(ECUTICN ACOURACY OI_IT OETERRINATION ACCURACY

TOE 1.O3M TRA 309_ TC3-1.74_O 8AU .9741 S6T 6138.1SCdl 33_.9 SG3 173.0 ST 1933.1 ,52 346.4 SS 621.8

ROE .3637 RRA -.4429 RC3 .0433 FAU .01056 RRT -,_J _ -.8524 RTF .9713 CRT .1332 DR| -.2466 CST -.9931

FOE .4733 FRA 2.0653 FC3 -.2192 B,.qP ZO_9 _ 5161.2 II_ -.0013 R!3 -.9713 LSA 2030.1NSA 349.5 SSA 12.8

BOlE 1.1173 ERA 5.9487 _3 1.7466 FSP -632 SGI 6148.3 SGZ _93.0 THA 176.66 EL! 1933.7 EL2 343.2 ALF 1.41
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 5. 1970)

LAUNCH DATE AUG 2Z 1970 FLI_4T T|NE 214.00 ARRIVAL CATE NAR 24 1971

HCLI(XIENTRIC CONIC 01STANCE 605.595

RL J_l .31 LAL -.(30 COL 328.49 VL 25.995 GAL 11.53 AZL 89.58 Y_A 294.45 SNA

RP 10S.69 LAP -.39 LOP 262.94 VP 36.926 GAP 16.L_ A;MI_ 89.62 TAL 149.91 TAP

RC 169.007 GL 1.58 GP 12.20 ?AL 35.61 TAP 167.45 [TS 72.82 ?_E ILPZ.45 rT[

PLANiE T(X[NTRI C C._N1C

(.3 46.688 VHL 6.833 CLA -19.94 RAt; 294.45 RA0 65(=8.7 _EL 12.963 PTH 2.36 VHP

LNCH 47NTH INCH TINE L-I TINI[ |NJ LAT PO CST TIN INJ 2 L4T INJ 2 LONG

90.00 11 47 45 1750.23 -6.27 1150.2 -2.5! 7.24

90.00 18 8 13 5744.41 27 ,._4 5144.4 28.07 264.07

|O0.DO J2 56 _ 1528.78 -7.94 9"28.8 -4.02 350.12

100,0(3 19 42 17 5441 .09 Z�.lZ 4841 .1 29.79 241.86
110.(30 13 37 19 1400,45 -12.10 800.4 -7.76 338.09

110.00 21 J7 49 5142.19 33.9_ 4542.2 34.17 219.23

OIIrFrRIENTIAL COI_CTIONS C_SIT CETIrRNIN4TION ACCUR4CY

TO([ 1.23(]O TRA 6._11 TC3-|.5281 OdUJ .9_$41 ST 1991.3 5R 336.9 SS 631.8
/_DIr .3748 I_'A -.4541 RC3 .03_ FAU .OOeSZ CRT .1747 CRS -.2705 CST -.9950

FOE .5035 FRA 2.10G3 FC3 -.1636 88P 20644 LSA 2089.2 NSA 336.3 S54 12.4

80E J.2899 _A 6.3173 _3 J.5Z85 FSP -'606 £L1 1992.2 EL2 331 .6 4LF I .74

123.06 rCC .30093 INC .4243 VI 29.446

84.35 RC4 86.03 4PO 160.09 V2 34.864

172.19 2'AC 115.00 ETC 265.08 CLP-177.04

10.384 CPA -11.78 RAP 266.62 ECC 1.7684

INJ _ INJ RT A.T_ INJ A_'NTH INJ TINE

13.90 16tt.53 117.67 12 16 55

272.63 179.32 96.05 19 43 57

356.7_ 167.62 118.91 13 21 51

250.60 179.60 97.06 21 12 58

344.50 165.13 122.22 14 0 40

ZZ8.47 180,17 94.48 22 43 31
XlO-O01.111S[ [XECUTIO, I ACCURACY

`%T 6153.5 SGR 514.9 _3 167.5

RRT -.6567 _ -.M02 R1T .9725

SC8 6119.0 _ -.0013 R13 -.9725

`%J 6J42.8 _ 387.7 TH4 176.83

LAUNO40, rE AUG 2_ 19/13 FLIGHT 'FINE 216o00 ARRIVAL CATE N4R 26 1971

HELIOCENTRIC COLIC

_- 151.31 LAL -.00

RP |041.72 LAP -.57

RC 171.039 GI, 2.21_

PLAME T_[NTRZ¢ C(]ql C

C3 SZ.437 VPlL 7.241
A2'NTPI LII4Q4 TIN[

gO.IX: 11 42 26

gO.O0 18 ZI 53

100.0(3 lZ 5Z Z

100.00 19 34

110.00 13 34 51

110.(30 21 ZS

OISTANCIE 610._06

lot. 328.49 VL 25.964 GAL 12.47 42_. 89.33 _ 297.62 S_4A

264_.11 _ 36._94 GAP 17.0| AZP 89.1'0 TJq.. 148.77 TAP

GP 11.91 ZAL _4,5_$ ZAP 167.94 rTS 77.4_$ ZAI[ 1L_Z.19 ETE

13.87 ECC .31258 INC .6459 V! 29.446

_.39 RCA 84.46 4PO 161.28 v2 34.855

172.39 74C 114.76 ETC 265.63 CLP-178.09

OL_ -19.08 R.,M. 2'93.50 RN) 6_H_.9 VEL |_.183 P7H 2.41 _ 10.865 0PA -12.23 RAP 268.71 ECC 1.8630
L-| T|N[ INJ I.AT _NJ _ INJ RT A$_ INJ A214TH _NJ TIN[ PO CST TIM INJ 2 LAT ZNJ _ LONG

1814.46 -8._ |7._5 17|.11 117.18 12 12 40 1214.5 -4.57 10.83

_TM.ll Lr/'.30 Z'/'2.IB 182.Z7 97.83 19 57 31 5138.1 _8.]0 263.61

1_!9.16 -9.93 .16 |'_.23 118.34 13 18 32 989.9 -6.07 353.30
5437.94 29.1_ 2_0.37 1_2.54 96.94 21 25 36 4837.9 29.80 241.63

1455,71 -14.0_ _47.53 167.79 121.47 13 59 6 855.7 -9.81 341.05

5144._ 33.91 Z'_.M 183.|0 94.61 _2 54 23 4544.9 34.17 219.44

CIR_IT DETERNIN_TION ACCU_AC_

ST 2046.9 SR 327.0 55 642.9

CRT .2119 CRS -.2924 CST -.9963

LSA 2146.0 MSA 323.0 554 12.0

ILl 2048.1 EL2 319.4 ALF 1.99

O|FF£R[NTIAL COtf_ECTI_qS

TO( 1.4136 TRA 6.8214 TC3-1.3214 _ .9'_$5

• _161 I_A -.464_ _3 .0"274 FAU .00707

FO[ .53|7 FRA 2.1516 Ire3 -.1167 BSP _01_!

1.4633 BII_ 6.8372 B<3 I ._216 FSP o_0

NIO-COUliPJI[ E_CUTICN ACCURACY

KT 61_t.1 KR 4_.0 K_ 160.5

RRT -.643R _ -.6Z78 RTlr .9738

6146.1 RZ3 -.0012 RJ3 -.9738

`%1 6134.4 diG_ 379.3 THA 177.01

LAUNCH 0ATE AUG 22 1970 FLIGHT TIN[ 218.00 4RRIV4L _4TE MAR ZB 1971

HELIOCFNTRIC (,_NIC 01STANCE 614.824

RL 151 .31 LAL -.00 LOt. 328.49 VL 25.933 G_L 13.49 AZL 89.12 H(A 300.78 S_A J22.69 ECC .37540 INC .8806 Vl 29.446

RP 108.75 LAP -.76 LOP 269.28 VP 36.864 GAP 17.87 A/P 89,55 TAL 147.69 TAP 88.47 RCA 82.77 APO 162.61 v2 34.846

RE 173.056 GL 2.89 GP 11.65 7AL 33.54 7AP 168.32 [TS 82.48 ZAE 121.93 ETE 172.58 ZAC 114.53 ETC 266.18 CLP-179.16

PLANETOCENTRIC CONIC

C3 59,115 VHL 7.689 OLA -18.28 RAL L=_G.46 RA0 63_.1 VlEL 13.434 PTH 2.46 VHP 11.392 OPA -12.61 RAP 270.80 ECC 1.9729

LNCH ATNTH LNCH TIN[ L-I TIN[ _NJ LAT INJ LO_ INJ RT ASC INJ A_4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ _ LONG

90_00 11 37 48 1875.75 -10.17 Zl.06 173.72 116.57 12 9 4 1275.7 -6.52 14.2H

go.o0 IB 34 11 5735.83 27.32 272.O2 183.18 97.75 20 9 47 5135.8 28.11 263.4_

I00.00 12 48 14 1648.49 -11.g1 3._0 172.86 117.66 13 15 43 1048.5 -8.01 356.77

100.00 20. 6 27 5438.32 29.15 2_0.40 185.43 9G.95 21 37 5 4838.3 29.80 241.66

110.00 13 32 39 1509.30 -15.9G _0._ 170.48 1_0.64 13 57 49 909.3 -11.78 343.95

110.0_ 21 _ 31 51_O.28 33.BB 2"_J.10 1B6.02 94.85 23 4 21 4550.3 34.18 219.87

0ZFFERI[NTIAL CORRECTIONS ORBIT OETERNINATION ACCU2ACV

TOE 1.6082 TRA 7.315_ TC3-J.|_Z 6AU .8gO2 ST L:_99.0 SR 516.8 SS 655.1

ROK .3979 RRA -.4733 RC3 .OL=_6 FAU .O03ZB CRT .2457 CRS -.3130 CST -.9974

FOE .5601FRA 2.L=_19 FC3 -.077_ O_lP 20d_i5 LSA 2199.9 NSA 309.5 SSA 11.6

BOE 1.6567 _RA 7.3312 _3 1.1264 FSP -352 ELI 2100.5 EL2 306.8 ALF 2.17

N|0-COJ_ E_ECUTIOq ACCURACY

KT 6115.6 g 476.3 `%3 153.9

-._9 _ -.6149 RTF .9754

._ 61_1.1 _ -.OOlO R13 -.9754

SGI 6123.0 `%2 369.9 THA 177.19

LAUNCH OATE AUG 22 1970 FLIGHT TIN[ L>'_O.00 ARRIVAL 0ATE MAR 30 1971

PR:LZOCENTRI C CONIC

RL 151.31 LAL -.00

RP 108.78 LAP -.94

RC 175.059 GL 3.47

PLANE T(X_FNTRI C COl1(

C3 66.907 VHt. 8.180

LN(.J4 A2'NTH LNCH TIN[
90.00 11 3_ 44

g0.00 18 45 17

100.00 12 44 _2

100.00 20 16 _lO

110.00 13 30 41

110.00 21 47 L:'9

OIFFrI_NTIAL CCRR[CTIONS

TOE 1.8156 TRA 7.8496 TC3 -.9429 BAU ._133

ROE .4101 RRA -.4805 RC3 .0145 FAU .00344

FOE .5896 FRA 2._382 FC3 -.0445 BSP 20678

801[ 1.8613 8RA 7.8643 6C3 .9430 FSP -524

0ISTM_I_E 619.1(_

LOL 328.49 VL 25.gO2 GAL 14.60 AZL 88.87 HCA 303.93 ,T¢4A 122.51 ECC .33955 IN<: 1.1313 vl 29.446

LOP 272.45 YP 36.835 GAP 18.82 A2"P 89._7 TAL 146.66 TAP gO.61 RCA 80.91 APO 164.11 V2 34.837
GP 11.41 ZAL 32.63 ZAP 1_.59 ETS 87.95 ZAIE 121.63 ETE 172.76 ZAC 114.29 ETC 266.72 CLP 179.75

OLA -17.54 RAL L=_7._4 RAO 6_J)._ VEL 13.721 PTH 2.51 VHP 11.969 OPA -12.95 RAP 272.88 ECC 2.1011

L-I TIN[ INJ LAY INJ L_ |NJ RT A_C INJ A2'NTH INJ TIN[[ PO CST TIN INJ 2 LAT INJ 2 LC_G

19_4.3fl o11.93 24.47 176.34 115.87 12 5 58 1334.4 -8.36 17.61

fl737.02 27.31 272.10 188.05 97.80 20 20 54 5137.0 28.11 _63.fi3

1704.82 -13.57 6.76 175.51 116.89 13 13 17 1104.8 -9.85 359.94

3441.78 29.12 2_0.65 188.32 97.08 21 47 31 4841.8 29.79 241.91

1561.24 -17.74 353.34 173.18 119.71 13 56 43 961.2 -13.65 346.81

5158.13 33.83 _9.71 188.91 95.21 23 13 _7 4558.1 34.18 220.48

NIO-COJRS_ £_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

`%T 6103.2 _ 455.7 .%3 147.8 ST _147.6 SR _06.2 SS 668.P

RRT -.6|_ _ -.C:OIO RTf" .9771 CRT .2770 CRS -.333J CST -.9981

6|20,2 RZ3 -.0008 R13 -.9771 LSA 2250.7 NSA 295.9 SSA 1J.2

.%1 6109.6 .%2 359.4 THA 177.37 ELI 2149.3 EL2 293.9 ALF 2.30
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JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE AUG 23 1970 FLIC_IT TINE 70.00 ARRZVAL DATE NOV I 1970

HEL|(XENTRIC CONIC DISTANCE 158.053

RL 191.28 LAL -.OO LOL 329.46 Vl. Z2.226 GAL 1.90 ATL 92.64 tACA 63.18 ,SNA 105.18 ECC .43194 INC 2.6387 VI 29.452

RP 108.32 LAP -Z.35 LOP )2.55 VP 34.495 GAP -Z§.gZ A?P 9J.lg TAL 177.56 TAP Z40.68 RCA 59.17 APO 151.39 VZ 54.987

RC 42.359 GL -7.93 GP -7.50 ZAL 81.47 ZAP 16.79 ETS 151.50 ZN[ 174.67 ETE 175.72 ZAC 91.96 ETC 258.04 CLP 15.17

PLANE T(XENTR;( CONIC

C3 54.966 WAL 7.414 DLA -29.48 RAL 244.86 R_D 6_.0 _[t. 13.279 PTH 2.43 VHP 15.507 0PA -22.43 RAP 223.14 ECC 1.9046

LNC.H A_4TH _ T|N[ L o] TINE IN| LAT |NJ lONG IN| RT ASC IN| AZMTH |NJ TINE PO CST TIN IN| 2 LAT |NJ 2 LONG

8J .45 10 ZS 58 1370.79 13.34 356.52 130.04 116.53 10 48 48 770.8 16.79 349.47

N.55 12 46 27 gl7.04 13._5 3Z3.21 130.05 !t6.53 13 I 44 31"/-.0 16.81 316.15

100.00 12 15 43 1015.41 9.Z7 3Z_.33 IZ?.M 118.55 IZ 3Z 39 415.4 13.01 3;71.54

100.00 13 39 22 141.65 J?.49 312./10 132.|0 114.64 13 51 50 147.7 20.6? 505.35

110.00 11 51 29 1091.78 -.50 3_N_.13 lZJ.g_ 124.18 12 9 41 491.8 3.99 321.92

110.OO 16 20 6 5532.09 11_.05 257.|6 1_NS.64 lJ0.3g 17 52 18 4932.| 30.56 248.86

OIFIrrlq[NTIAL COllECTIONS NIO_ E)ECUTIOM ACCURACY ORBIT OETERMINATZON ACCURACY

TO( .1783 TRA -._5 TC3 -.0_3_ _ ,0190 _T ?g_,4 _ 443.0 _3 49.3 ST 272.5 SR 442.9 SS L=_3.3

NOE -.5731 RRA -.O116 Re3 .000| FMJ .0|763 lint -.J50| lmF .15T3 RTF -.6341 CRT -.49_ CR$ -.6455 CST ,9800

FOE -.JZTe FRA .4301 FC3 -.Z?77 OSP Z071 _ I)!1.3 R_3 -.0173 R13 .6566 LSA 498.2 NSA 251.6 SSA 14.4

.(_002 BRA .8#L_ B(3 .0Z_I FSP -106 861 800.3 _ 43_t.8 TIM 173.Z0 ELl 470.1 EI._ 222.4 ALF 112.35

J._kl_.H OATIE AUG 23 1970 FI.IC_AT TINE ?Z.00 ARRIVAL DATE NOV 3 1970

PIEL IOCENTRI C COqIC

RL 151 .Ill I._L o.(30
RP 100.27 I.AP -Z.Zl

RC 41.U3 64. -7._MI

PLAHE TOCrNTRI C CCIql C
C3 4a.524 v_. 6._

LNO4 A?NTN _ TIN[

81.55 10 Z7 19

93.45 lZ 46 10

100.00 12 14 54

100.00 13 41 16

110.00 11 51 39

110.00 16 Zl |

DISTANCE 1M.387

329.46 Vl. 22.flEO GAL 1.73 AZL 9_,42 PICA 66.31 _ 106.93 Ircc .41559 IN(: 2.4170 Vl 29.452

35.73 VP 34.?g0 GAP -'24,55 AZP gO.g7 TAL 177.57 TAP 243.88 R_A 62.49 APO 151.38 V2 35.000

GP -?.6Z 7AL BI._H_ ZAP 15.47 ETS 14_.04 ZA£ 177.10 ETE 185.38 ZAC 91.87 ETC 258.24 CLP 13.50

OLA -29.45 RAL 244.99 RAO 65M.11 _J. 13.0_4 PTH 2.38 _AP 14.751 DPA -23.25 RAP 224.38 ECC 1.7986
L-J TINE IN| tat ;NJ _ INJ RT Ag_ _NJ AZNTH IN| TINE PO C$T TIN IN| 2 LAT |NJ Z LONG

1337.22 |4.26 354.51 122.22 116.04 10 49 36 737.2 17.64 347.39

888.60 14.Lrt 321.38 122.2_ 116.04 13 0 59 288.7 17.66 314.46

g_8.83 10.13 _.83 IL_.0_ 118.27 JZ 31 23 388.8 13.83 319.99

712.31 16.48 310.S5 130.21 ll3.gz 13 53 8 112.3 21,55 303.10
106_.|0 .64 3Z$.M 1_0.29 124.18 12 9 21 462,1 5.12 320.36

549_.84 _8._ 254.9_ 134.7_ lOg.Z? 17 52 41 4899.8 31.15 246.53

ORBIT OI[TERNINATION ACCURACY

ST 286.3 SR 447.6 SS 210.7

CRT -.511Z CRS -.6440 CST .9828

LSA 509.4 NSA 258.9 SSA 14.B

ELI 479.0 El._ 229.9 ALF 115.95

OIFFEI_ENTIAI. _CTIONS

.1787 T_ -._ TC3 -.00_3 _ .0070

ROE -.5442 lqRA -.OO43 RC3 -.00_3 IrMJ .0|tl35

FD£ -.12_ FRA .4427 FC_I -._73 BSP 2211

eOE .5728 M,* .116_1 Be3 .0JOe FSP -Jig

NIO-(.GJRS£ EXECUTICN ACCURACY

Sr, T 1131.9 _R 44?.7 _63 54.Z

ART -.1675 l_F .J?6l R'rF -.6742

_d_ g44'7 R_ -.Olg_ R13 .6769

_kT! 11M._ SGZ d3_.g T_ 11_.88

LAUNCH DATE AUG 23 |970 FI..IGHT TIN[ 74.00 ARRIVAL DATE NOV 5 1970

HELIO(ENTRIC CONIC

RL 151.28 L4L -.00

RIP J08.23 L4P -2.07

RC 40,971 GL. -7,79

PLANE TO_ENTR 1C CONIC

C5 42.885 VHL 6.549

LIq_J4 A_qTH LN_H TIN[

81.92 10 30 13

9_.06 JZ 43 21

IO0.O0 12 10 34

1OO.00 13 45 41

110.00 11 50 22

110.00 16 22 22

01 STANCE 171.164

LOt. 329.46 VL 23.062 GAL 1.54 A_.. 92.2`1 PICA 69.51 SNA 108.54 ECC .39452 IN(: 2.2057 Vl 29.452

LOP _.95 VP 35.067 GAP -13.24 ATP 90.77 TAL 177.64 TAP 247.14 RCA 65.72 APO 151.36 v? 35.013

GP -7.98 7AL 8|._ ZAP 14.24 ETS 143.39 ZN[ 178.91 ETE 251.45 7AC 91,75 ETC 258.46 CLP 11 .85

DLA -29.36 R&L 245.00 RA0 6568.6 VEI. 12.816 PTH 2.33 VNP 14.028 DPA -24.09 RAP 226.01

L-I TINE IN| LJIT IN| _ |NJ RT &,T_ ]NJ AZNTH |NJ TINE PO CST TIM IN| 2 LAT

1297.03 15.13 351.97 1_6.24 115.46 10 51 50 697.0 18.44

866.84 15.15 320.40 126.25 115.45 1_ 57 48 266.8 18.45

971.9! 10.67 323._ 123.94 11_.09 12 26 4G _71.9 14.35
667.19 19.70 507.75 128.40 11_.95 13 56 48 67.2 :32.64

1035.51 1.65 325.19 118.47 124.15 12 7 38 435.5 6.12

5464.40 29.57 25Z.48 13Z.44 107.99 17 53 26 4864.4 51 .74

OIFFEAIENTIAL CORREC T IOM$

T_ .179_ TRA -.8_08 TC3 .0121 B_J .0|00

ROE -.5162 _A .OO_4 RC3 -.0J26 r_4J .01914

rOE -.152D FRA .4554 FC3 -._64 E_IP Z354

BOlE .5466 _RA .8508 BC3 .0175 FSP -I_4

MIO-CCUR,5£ EN[CUTION _CCURACY

SGT _.6 SGR 452.0 SG3 59.B

_T -.1869 RAF .1972 RTF -.6935

SG8 979.1 R_ -.0229 R13 .6965

S_ 874.1 _ 441.Z THA 172.53

ECC 1.7058

IN| 2 LONG

344.78

313.20

319.00

3OO.19
318.96

245.94

ORBIT 0ETERNINATION ACCURACY

ST 300.6 SR 451.7 55 218.1

CRT-.5244 CRS-.6431 CST .9855

L,T_ 5_0.9 NSA 265.3 SSA 15.1

ELI 488.1 EL._ 236.8 ALF 115.71

LAUNCH OA _E AUG 23 1970 FLIGHT TIN[ 76.OD ARRIVAL DATE NOV 7 1970

H£L IOCENTRIC CCNIC

RL 151.28 LAt. -.00

RP 108.19 L_P -!.91
RC 40.525 GI. -7.64

PLANE T(_ENTRI C C_NIC

C3 37.950 _ 6.1_O

LNO4 ATNTH LJMO4 TINE
B2.61 10 35 16

97.59 IZ 37 22

100.00 I_ 3 9

100.00 13 52 10
110.00 11 47 36

110.00 16 24 IZ

01STM_IC.£ 177.780

LOt, 329.46 VL 23.434 GAl. 1._t4 A21. 92,00 /'_ 72.70 SNA 110.10 ECC .37469 IN(: 2.0029 Vl 29.452

42.15 qP 33.3_5 GAP -21._ AZ'P g0.(d3 TAL 177.76 TAP 250.47 RCA 68.84 APO 151.35 V2 35.02.7

GP -8._ _ 81.49 ZAP |_.14 ETS 137.76 7N[ 177.06 ETE 320,71 7AC 91 .SR ETC 258.68 CLP 10.16

OLA -29.19 RAL 244.89 R_O 6_.3 VEt. 12.622 PTH Z.Z9 VHP 13.335 0PA -24.96 RAP 227.44 ECC I .6246

L-I TINE IN| LAT IN| _ IN| RT AS( IN| AZ'NTH IN| TINE PO CST TIM IN| 2 LAT IN| 2 LONG

1248.42 15.94 348.TT I_4.1l 114.78 tO 56 5 648.4 19.15 541.50

853.72 15.95 319.82 |24.12 114.77 12 51 35 253.7 19.16 312.55

963.51 10.94 325.38 IZ1.57 117.99 12 J9 J3 363.5 14.60 318.51

613.87 21.0_ 304.39 126.44 111.70 14 2 24 13.9 23.84 296.68
1012.45 2._4 323.99 116.4_ 124.10 12 4 29 412.5 6.99 317.74

5425.72 50_35 249.74 |30.00 106.54 17 54 38 4825.7 32.31 241 .07

ORBIT DETERNIN_TION AccuRACY

ST 315.4 SR 455.0 55 224.9

CRT -.5585 CRS -.64J0 CST .9882

CSA 532.3 gSA 271.1 SSA 15.5

ELl 497.4 EL2 243.1 ALF 117.58

OIFFERENTIA_ CORRIEC TICN_

TDE .18_J TRA -.8346 TC3 .0_ _U .0_50

ROE -.4S_'Z _ .00_7 RC3 -.0223 FAU .0_003

FOE -.1355 FRA .4_3 FC3 -.4569 BSP _4_NS

BOE .5216 0R_ .8_47 BC3 .0454 FSP -151

NID-_OJRgE EXECUTION ACCURACY

_T g0_.Z SGR 495.9 SG3 65.9

-.Z0_4 _ .1_03 RI"F -.7121

1014.5 1_3 -.0_0 R|3 .7154

SGI 912.8 SC_ 442.7 THA 172.16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 19701

LAUNCH 0ATE AUG 23 1970 FLIGHT TINE 78.00 ARRIVAL CAT[ NOV 9 1970

H£L I(X[rNTRI C CCNIC

RL 151.28 LAL -.00 LOL 329.46 VL
RP 108.15 LAP -1.75 LOP 45.36 VP

RC 40.252 GL -7.43 GP -8.8I ZAL

PLAN[ TOOt NTR IC CONIC

C3 33.633 VHL 5.799

LNO4 AZHTH LNCH TZNE

83.79 10 43 44

96.21 IZ 26 59

lO0.O0 11 55 14

lO0.O0 14 0 9

110.00 11 43 17

1 I0.00 16 26

OXFFERI[NTIAL COI_C T |(_N$

TOE .1823 TRA -.6180 TC3 .0738 BAIl .0367

-.4631 RRA .0145 RC3 -.0348 FAU .02100

FOE -.1351 FRA .4615 FC5 -.5406 6SP _52

BOC .4978 eRA .818I Be3 .0816 FSP -169

01ST4NCE 184.430

23.777 G4L 1.13 4ZL 91.81 H(4 75.91 Sa4A Ill.60 ECC .35608 INC 1.8069 vl 29.452

35.567 GAP -20.79 ATP 90,44 TAL 177.95 TAP 253.86 RCA 71 ,86 4PO JSl .33 V2 35.040

81.74 ?AP 11.20 ETS 131.03 74£ ,174.34 ETE 330.87 ZAC 91.36 ETC 258.90 CLP 8.47

CLA -28.94 R4L 244.64 RAO 6568.3 VlEL 1Z.45() PTH 2.25 VHP 12.672 OPA -25.85 RAP 228.86 ECC ! .5535

L-I TINE /NJ LAT INJ _ INJ RT ASC |NJ A_I4TH INJ T|I4E PO CST TIM INJ 2 LAT ZNJ 2 LONG

1187.60 16.67 344.63 |21.84 114.00 II 3 31 587.6 19.77 337.29
853.54 16.68 320.15 121.85 113.99 12 41 12 253.5 19.78 312,80

962.06 10.99 325.J0 118.99 117.97 12 9 16 362.1 14.65 318.42

5842.35 22.53 278.47 124.36 110.18 15 37 32 5242.4 25.07 270.59

993.39 3.26 311.99 114.32 124.05 11 59 50 393.4 7.71 316.73

5383.78 3I .12 246.71 127.41 104.91 17 56 20 4783.8 32.85 237.92

N|0-(.._OR_E rXECUTION ACCURACY ORBIT 0ETERHINATIOM ACCUR4CV

SGT 944.7 S_R 459.7 SG3 72.6 ST 330.5 SR 457.7 SS 251.6

RRT -,23_ RRF .2467 RTF -.7_00 CRT -.5541 CRS -.6392 CST .9908

SC_ 1050.7 RZ3 -.0296 R13 .7337 LSA 544.1 MSA 275.8 SSA 15.8

SGI 952.5 S_ 443.5 THA 171.74 ELI 507.0 EL2 248.4 ALF 119.56

LAUI_..H OATE AUG 23 191'O FLIGHT TII_ 80o00

HEL IOC[NTRIC COI|C
RL 151.28 LAL -.00

RP IO8.11 LAP -1.59

RC 40.156 GL -I'.14

PLAME T(XIrNTRZC CONIC

C3 29.860 _ 5.464
LNO_ ATNTH LN_ TINE

85.87 10 59 19

94.15 12 8 19
100.00 II 41 18

I00.00 14 9 11

110.OO 11 57 Zl

110.OO 16 29 37

O|FF[R[NTIAL _CTIONS

TOE .1834 TRA-.BOIl TC3 .1155 BAU .0504

ROE -.4383 RRA .OZO0 RC3 -.0510 FAU .02"Z09

FOIl -.1358 FRA ,4946 FC3 -.6403 BSP 2785

•4751 _i'A .BOI4 8C3 .1L=_2 FSP -189

0ISTANCE 191.109

LOL 329.46 VL 24.093 GAL .92 A21. 91.62 HOl 79.11 SMA
tOP 48.56 VP 3fl.792 GAP -19.64 AZP g0,31 TAL 178.21 TAP

GP -9.29 ZAL 82.10 ZAP 11.49 FT$ 123.10 ZA£ 171.5| ETF

ARRIVAL DATE NOV 11 1970

113.04 ECC .33867 IN(: 1.6162 VJ 29.452

257.31RCA 74.75 4PO 151.32 V2 35.053

334.02 ZAC 91.08 ETC 259.14 CLP 6.77

DLA -28.59 RAL 244.28 RAO 6568.2 VEL 12.296 PTH 2.22 VHP 12.0_80PA -26.77 RAP 230.27 ECC 1.4914
L-I TINE INJ LAT INJ t.CNG INJ RT ASC INJ A_eMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_G

II02.64 17.29 338.67 119.43 113,13 11 17 42 502.6 20.27 331.25

878.64 17.30 3ZZ.ZB 119.44 113.12 12 23 7 278.6 20.29 314.85

966.36 10.85 325.55 116.26 118.02 II 57 24 366.4 J4.52 318.67

5778,19 25.97 274.25 11"Z.14 108.41 15 45 29 5178.2 26.27 266.20

918.73 3.82 32"Z.13 112.00 123.99 11 53 40 378.7 8.26 315.95

5338,58 31 .87 243.40 124.66 103.08 17 58 35 4738.6 33.34 234.48

NIO-COJRSI[ [_CUTION ACCURACY CRBIT DETERNINATION ACCURACY

S6T 9/_4.0 SGR 463,5 SG3 80.1 ST 345.5 SR 459.6 SS 237.4

RRT -.2592 RRF .2759 RTF -.7465 CRT -.5696 CRS -.6360 CST .9930

S_ 1087.7 R_3 -.0341 R13 .7506 LSA 555.5 NSA 279.6 SSA 16.2

SGI 993.1 SG2 443.5 THA 171 .29 ELI 516.5 EL2 252.7 ALF 121 .54

LAUNCH 0ATE AUG 23 1970 FLIGHT TIN[ 82.00 ARRIVAL CArE NOV 13 1970

HELIOCENTRIC CONIC CISTANCE 197.813

RL 151.28 LAL -.IX) LQ. 329.46 VL 24.385 G4L .70 AIL 91.43 HCA 82.32 SM4 114.41 ECC

RP 108.07 LAP -1.42 LOP 51.77 VP 36.002 GAP -18.55 AZP 90.19 TAL 178.52 TAP 260.63 RCA

RE 40.238 GL -6.78 GP -9.83 ZAL 82.60 Z4P 11.03 ETS 114.10 ZAE 168.66 £TE 335.24 ZAC

PLANETOCENTRIC CONIC

C3 26.564 VHL 5.154 0L4 -28.14 RAL 243._ R40 6568.1 V[L 12.163 PTH 2.18 VHP ll.430 0PA

LNCH 4ZNTH LN_H TINE L-I TINE INJ LAT

90.00 11 4 35 10_0.45 15.52

90.00 11 fig 23 872.49 20.11

I00.00 II 27 40 975.68 10.55

100.00 14 18 58 5710.53 25.35

II0.00 II 29 50 968.82 4.20

II0.00 16 33 16 5Zg0.16 32.56

OIFFERENTIAL CCI_CTICNS

TOE .1848 TRA -.78_1_'TC3 .16_0 8AU .0642

ROE -.4144 RWA .0253 RC3 -,0716 FAU .02330

FOE -.1362 FRA ._089 FC3 -.7594 8SP 2939

_OE .4538 _RA .7844 8C3 .1808 FSP -212

.32242 INC 1.4294 vJ 29.452

77.52 APO 151.30 V2 35.066

90.75 ETC 259.37 CLP 5.04

LAUNCH DATE AUG 23 I970

-27.73

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

334.05 115.90 113.99 11 22 3 450.5

323.0l 117.87 110.37 12 13 56 272.5

326.08 113.41 118.13 11 43 55 375.7

269.?0 119.76 106.39 15 54 8 5110.5

321.71 109.56 123.96 II 45 59 368.8

239.79 121.77 101,04 18 I 26 4690.2

MI0-C(X_[ EXECUTION ACCURACY

SGT 1023.9 SC,R 467.6 SG3 88.4

RRT -.2899 RRF ._93 RTF -.7627

SG6 1125.7 RZ3 -.0_89 R13 .7672

_1 1034.9 SG2 442.8 THA 170.75

H_LIOCENTRIC CCNIC

RL 131.28 LAL -.00

RP 108.03 LAP -1.24
RC 40.497 GL -6.32

PLAMETOCENTRIC CONIC

C3 23.690 VHL 4._7

LNCH 42147H LNCH TINE
_.00 10 33 4

gO.O0 12 2_ 7

100.OO 11 12 34

100.00 14 29 18

110.00 11 2045
110.00 16 37 37

FLIGHT TIN[ 84.00

RAP 231.65 ECC 1,4372

INJ 2 LAT INJ 2 LONG

18.63 326.76

22.70 315,30

14.23 319.22

27.36 261.47

8.63 315.42
33.74 _30.76

01STANCE 204.536

LOL 329.46 VL 24.654 GAL .49 AZl. 91.25 HCA 85.52 SMA

L_ _4._ VP 36.197 64P-17.50 A2_ 90.10 TN. 178.89 T4P
GP -10.41 ZAL 83.21 ZAP 10.91 ETS 104.37 741[ 165.84 ETE

ORBIT 0ETERMINATION ACCURACY

ST 360.8 SR 460.8 SS 243.0

CRT -.5865 CRS -.6322 CST .9949

LSA 567.1MSA 282.3 SSA 16.7

EL! 526.4 EL2 255.8 ALF 123.58

ARRIVAL DATE NOV 15 1970

115.73 ECC .30730 INC 1.2453 Vl 29.452

264.42 RCA 80.17 AP() 151.29 V2 35.079

335.64 ?AC g0.34 ETC 259.61CLP 3.29

DLA -27.58 RAL 243.20 RA0 6568.0 _k 12.044 P1N 2.15 VHP 10.849 0PA °28.72

L-I TINE INJ LAT INJ L.CN_ INJ RT ASC INJ AZl4TH INJ TINE PO CST TIM
1117.34 13.63 33_.05 111.29 115.06 I0 51 41 511.3

749.18 Z_.92 514.99 116.03 107.24 12 _8 36 149.2

969.66 I0.10 316.87 110.48 118.28 11 29 4 389.7

5640.13 26.61 _64,85 117.20 104.14 16 3 18 5040,1

9_3.97 4._4_ 311,45 107.01 123.94 11 36 49 364.0

52_8.38 33.16 235.89 118_74 98.81 18 4 55 4638.6

DIFFERENTIAL CC_CTIONS

TOE .1856 TRA -o7(_:_ TC3 .1271 8AU .0783

ROE -.3916 RRA .0304 RC3 -.0976 FAU .O2466

FOE -.1358 FRA ._233 FC3 -.gO13 8SP 3123

8OE .4333 BRA .7672 8C3 .2472 FSP -240

MIO-O3JR_ E)qECUTION ACCURACY

_T |0_.6 _ 472.4 S_3 97.7

_¢r -.3Z39 I_F .3466 RTF -.7781

1164.7 _3 -.0446 RI3 .7832

SGI 1077.8 _2 441.4 THA 170.15

RAP 233.01 ECC 1.3899

INJ 2 LAT INJ 2 LONG

16.89 3_0.90

24.96 306.97

13.81 320.04

28.30 256.45

8.81 315.16

34.02 226.76

ORBIT DETERMINATION ACCURACY

ST 375.6 SR 461.1 55 247.5

CRT -.60_0 CRS -.6265 CST .9961

LSA 577.9 HSA 284.1 SSA 17.1

ELI 536.0 EL2 257.8 ALF 125.55
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 5. 1970)

LAUNCH0ATEAUG 23 1970 FLIGHT TXNE 86.00 ARRIVAL 0ATE NOV 17 1970

HqELIOCENTRIC CONIC

RL 151 .28 LAL -.a(}

RP 107.99 LAP -1 .06

RC- 40.930 GL -5.76

PLANE TOCENTR IC CONIC

C3 ZI.IB8 VHL 4.603

LNO4 ATNTH LNCH TINE
90.00 10 B 11

90.00 12 45 25

100.00 10 56 12

100.00 14 40 5

110.00 11 J0 8

110.00 16 42 39

DISTANCE 211.275

LOL 329.46 VL 24.901 G41. .26 AZL 91.06 PICA 86.73 SI4A

l.OP _58,19 VP 36.378 GAP -16,49 ATP 90,02 TAL 179,32 TAP

GP -11.07 ZAL 83.94 ZAP 11.17 ETS 94.49 ZAE 163.09 ETE

116.98 ECC .293Z6 INC 1.06Z7 Vl Z9.45Z

268.06 RC4 82.67 APO 151.28 v2 35.091

335.59 ZAC 89.87 ETC 259.84 Cl.P 1.50

CLA -26.90 RAL 242.50 RAO 6567.9 VEL 41.940 PTH 2.12 VHP 10.294 0PA -29.76 RAP 234.33 ECC 1.3487

L-Z TINE INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1163,27 12.29 340.76 108.95 115.71 10 27 _5 563.3 15.65 3]3.69
649.09 24.68 308.24 11]./'0 104.]5 12 56 14 49.1 26.41 300.00

1008.17 9.50 327,92 107.51 116.47 11 13 0 408.2 13.24 321.12

5567.46 Z7.72 259.73 114.49 101.66 16 12 53 4967.5 29.05 251.18
964.43 4.36 321.48 104.37 123.94 11 26 12 ]64.4 8.79 315.18

5163.96 33.65 231.?0 ||5,56 96.36 16 9 3 4584.0 34.17 222.50

OIFFERI[NTIAL CORRECTIONS

TOE .|843 TRA -.7492 TC3 .2963 BAU .0917

ROE -.3694 RRA ,0356 Re3 -.1296 FAU .02613

FOE -.132! FRA ,5391 FC3-1.0676 8SP 3231

BO£ .4128 824 .7500 B(:3 .3236 FSP -2f_

NIO-(J_URSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

.%T |104.7 ._R 477,7 SG3 107,9 ST 388,7 SR 460.1 SS 249.7

RRT -.3(_O'Z RRF .3864 RTF" -.7921 CRT -.6161 CR$ -.61E0 CST .9965
1203.6 R23 -,0507 R13 .7979 LSA 585.8 NSA 285.8 SSA 17.7

.%| 11_,5 .%2 439,3 THA 169.52 ELI 543.7 EL2 259.0 ALF 127.31

LAUNCH 04TE AUG 23 1970 FLIGHT TINE 88.00 ARRIVAL DATE NOV 19 1970

N[LIOCENTRIC C._NIC

151.28 LAL -.(30

RP 107.95 LAP -.86

RC 41.530 GL -5.06

PLANETOCENTRIC CONIC

C3 19.013 VHt. 4.3450
LNO_ 47MTM LNCH TIN[

90.00 9 44 52

90.00 13 2 25

100.00 10 38 41

I00.00 14 31 18

110,[30 10 56 4

110.00 16 48 24

OIFFEN[NTI4L CORRECTIONS

TOE .1767 TR4 -.7340 TC3 .3737 8AU .|044

ROE -.3473 RRA .0415 RC3 -.1700 FAU .02760

FOE -.1217 FRA .5592 FC3-1.2656 8SP 3323

60E .3696 BR4 .7352 8C3 .4106 FSP -288

OISTAN(E ZlB.025

LOL 329.46 VL 25.126 OAk .07 421. g0.88 _ 91.95 Sl4A 116.16 ECC .28027 INC .8803 Vl 29.452

LOP 81.41 VP 36.548 GAP -15.52 AZP 89.97 TAL 179.81 TAP 271.76 RC4 85.04 4PO 151.28 V2 35.105

6P -11.79 ZAL 84.76 ZAP JJ.80 ETS 85.12 ZAE 160,43 ETE 335,23 Z4C 89.31ETC 260.08 CLP -.32

OLA -215.07 RAL 241.7L R_0 6567.8 VEL 11.649 PTH 2.10 VNP 9.764 OP4 -30.65 RAP 235.61 ECC 1.3129
k-| TIN[ INJ L.AT INJ _ INJ RT A,_C INJ A_4TN |NJ TJN[ PO (ST TIM INJ 2 LAT INJ 2 LONG

1205.02 11.04 343.19 105.72 116.24 I0 4 57 605.0 14.48 336.20

5643.B0 2_.09 279._ 111.II 101.41 14 39 49 5243.8 27.4J 271.26

1031.23 8.75 329._ 104.51 118.70 10 55 52 431.2 12.52 322.45

54_Z.62 E8.63 154.37 111.63 98.96 16 22 51 4892.8 29.58 245.69

9"/'0.40 4,J4 _Zl ._9 101._ 123o_ 11 14 15 378.4 8.57 315.50

5126.42 34.00 227.25 112.33 93.76 16 13 50 4526,4 34.15 218.00
NIO-C.OURS4[ EX[CUTION ACCURACY ORBIT 0ETERN|N4TION 4CCUR4CV

.%T i|45.9 _ 483.7 SG3 119.5 ST 397.2 SR 456.7 SS 248.7

-.3960 I_F .4281RTF -.B046 CRT -.6166 CRS -.5764 CST .9950

S(_ 1243,8 RE3 -.0600 R13 .8111 LSA 586.1MSA 290.4 SS4 18.3

S6I 1164.3 .%2 437,0 THA 168.93 ELl 545.8 El.2 261.7 4LF 128.60

1.4UNCH 04TE 4UG 23 1970

HEL IC_ENTRIC CONIC

RL 151.28 L4L -.DO

RP 107.91 LAP -.69

RC 42.291 GL -4.27
PL4NE T(XENTRI C CONIC

C3 17.128 VHL 4.t_9

LNCH ATNTH LNCPI TIN[

90.00 9 21

90.00 13 16 24

100.00 I0 20 9

100.00 15 2 54

110.OO 10 44 40

110.00 16 54 53

OIFFERENT IAL CORRI[C T IONS

TOE .1848 TRA-.7051 TC3 .4787 8AU .1_7

ROE -.3286 RR4 .0448 R_3 -.L_Z12 FAU .029_4

FOE -.1242 FR4 .5643 FC3-t,|O82 8_ 3675

BOE .3770 BR4 .7065 BC3 .5273 FSP -_4_

FLIGHT TINE 90.00 ARRIVAL 0ATE NOV 21 1970

01STANCE 224.783

l.OL 329.46 VL 25.336 G_L -.13 47L 90.70 HC_ 95.16 SM4 119.28 ECC .26829 INC .6971 Vl _9.452

LCP 64.62 VP 36.702 GAP -14.59 AZP 89.94 T4L 180.35 TAP 275.51 RC4 87.28 4PO 151.28 VZ 35.117

GP -12.60 74L 85.73 ZAP 12.78 ETS 76,73 74£ 157.89 ETE 334.63 Z4C 88.65 ETC _60.31 CLP -Z.IB

OL4 -25.10 R4L 240.84 RA0 6567.7 Vl[L 11.769 PTH 2.08 v'HP 9.258 0P4 -32.D0 RAP 236.83 ECC 1.2819

L-] TJN[ INJ L4T INJ LO_ |NJ RT AS_ INJ 4_4TH |NJ TIN[ PO CST T]N |NJ 2 LAT INJ 2 LONG

1246.79 9.77 345.61 102.56 116.71 9 42 45 646.8 13.28 338.68
5753.32 27,15 273.27 106.33 98.36 14 54 17 5153.3 28.03 264.71

1058.93 7.84 330.77 101.54 118.94 10 37 48 458.9 11.65 324.05

5416.41 29.32 248.79 108.64 96.12 16 33 10 4816.4 29.85 240.05

982.04 3.69 3LP'Z.40 98.98 124.01 11 I 2 382.0 8.13 316.12

5066.07 34.J7 Z"_'_.54 108._ 90.98 18 19 19 4466.1 33.93 213.30
NIO-COUR$1E _[CUTION ACCURAC_ ORBIT 0ETERNIN4TION 4CCUR4CY

.%T 1175.8 SGq 495.2 .%3 131.9 ST 412.5 SR 45_.5 SS 250.3

RRT -.4_09 _ .4838 RTIF -.8172 CRT -.6551CRS -.5876 CST .9925

S(_ 1276._ R_3 -.0642 R13 .8249 l.S4 600.3 MS4 282.0 SS4 19.0

.%1 IEO0.6 _ 433.1 TH4 167.62 ELI 539.7 [L_ 253.6 ALF 1_0.69

LAUNCH 04TE AUG 23 1970 FLIGHT TINE _.00 ARRIVAL 04TE NOV E3 1970

HEI.IO¢ENTRIC CONIC 0ISTM_CE 231.544

RL 151.26 LAL -.00 LOL 329.46 Vt. 25.527 GAL -.32 AZI. _0,51 _ 98.38 SI4A 120.33 ECC .25726 IN(: .5119 Vl 29.452

RP 107.88 LAP -.51 LOP 67.64 VP 36.845 GAP oI3.1'O_ZP 89.93 TAL 180.93 TAP 279.31RCA 69.37 APO 151.29 V2 35.129

RC 43.202 GL -3.32 GP -13.50 ZAL 86.78 ZAP 14.I0 ETS 69.53 ZAE 155.49 ETE 333.63 ZAC 87.89 ETC 260.53 CLP -4.10
PL4NET(_ENTRIC CONZC

C3 15.500 VHL 3.937 OL4 -23.96 R_. 239.91 RA0 6567,6 _EL II._O PTH 2.06 VHP 6.777 0PA -33.22 RAP 237.98 ECC 1.2551

LNCH 42_4TH LNCH TIN[ L-I TIN[ INJ L4T INJ _ INJ RT ASC |NJ AZNTH INJ T|NE PO CST TIM INJ 2 LAT ZNJ 2 LONG
90.00 8 59 4 12<J0.48 8.43 348.11 99.51 117.13 9 20 34 690.5 12.00 341.25

90.00 13 33 54 5664.05 27.87 266.84 105.41 95.21 15 B 16 5064.0 28.30 258.20

100.00 10 0 44 1091.39 6.77 332.59 98.61 119.18 10 16 _r_ 491.4 10.61 325.90

100.00 15 14 55 333/I.36 29.74 243.03 105.56 93.12 16 43 53 4738.4 29.86 234.23

110.00 I0 30 3 999.45 3.03 3_3.31 _N_._0 124106 10 46 43 399.5 7.48 317.05

110.00 17 2 3 5003.07 34.14 L_7.6_. J05,_. 88.07 IB 25 29 4403.1 33.49 208.&4

0IFFERENTI4L CORRECTIONS NID-COUR_ _XECUTI_I ACCURACY CRBIT 0ETERNINATION ACCUR4C_

TOE .1764 TR4 -.69E4 TO3 .5762 8AU .133_ SGT I_0,Z _R 506.9 _G3 146._ ST 416.9 SR 449.3 SS 247.2

ROE -.3062 RR4 .0516 RC3 -.2612 FAU .03185 RRT -.49_5 RRF .5346 RTF -.6268 CRT -.6555 CR5 °.5381 CST .9852

FOE -.1097 FRA .5884 FC3ol ,7787 BSP 3811 _ 1321.3 1123 -.0754 R13 .6376 LS4 596.9 NSA 285.8 554 19.7

BOE .3551 BR4 .6943 8C3 .6429 FSP -385 .%1 1249.3 ,%2 430.0 TH4 166.77 ELI 559.2 EL2 254.2 4LF 131.95
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE AUG 23 1970 FLIGHT TIME 94.00 ARRIVAL DATE NOV 25 1970

HELIOCENTRIC CONIC

RL 151.28 LAL -.0G

RP 107.84 LAP -.32

RC 44.254 GL -2.22

PLANE TOC[NTRIC CCNIC

C] 14.099 VHL 3.755

LNCH AZNTH LNCH TIME

90.0O 8 3_ f19

90.00 13 49 16

10..DO 9 40 33

I00.00 15 27 23

II0.00 I0 14 LP2

110.00 17 I0 4

DISTANCE 238.306

LOL 529.46 VL 25.702 GAL -.51 AZL 90.52 NCA 101.60 5NA 121.31 ECC .24716 INC .3234 .Vl 29.452

LOP 71.06 VP 56.978 GAP -12.84 AZP 89.9] TAL 181.55 TAP 283.15 RCA 91.33 APO 151.]0 v2 35.141

GP -14.41 2AL 87.91 ZAP 15.71ET$ 65.54 ZAE 155.24 ET£ ]]2.85 ZAC 87.02 ETC 260.74 CLP -6.08

0LA -22.64 RAL 238.95 RA0 6567.6 VlEL 11.640 PTH 2.04 VHP 8.520 0PA -34.52 RAP 2]9.06 ECC 1.23_0

L-I TIME iNJ LAT INJ _ |NJ RT ASC ]NJ A2NTH ]NJ TIME PO CST TIM INJ 2 LAT iNJ 2 LONG

1557.15 6.97 3_0.76 96.57 117.52 B 96 16 757.2 10.60 345.97

5575.13 28.25 2_0.36 102.41 91,99 19 22 11 4975.1 28.2] 251.70

1128.77 9.53 534,66 95.78 119.42 9 59 21 528.8 9.40 328.02

5258.75 29.89 257.12 H]U_.45 90.01 16 55 2 4658.7 29.57 228.33

IOL=_'Z.?5 2.14 324,95 93.68 124.12 10 31 24 422.7 6.61 318.29

4957.55 55.67 212.92 |02.24 85.07 18 52 21 4337.5 ]2.81 203.44

OIFFER[NTIAL CCRR[CTK]MS

TOE .1689 TRA -.6742 TC3 .6891 8AU .1460
ROE -.288] RRA .0579 RC5 -.3541 FAU .03409

FOE -.0917 FRA .6088 FC3-2.0933 BSP _4

BOg .3341 8RA .6767 OC5 .7747 F_P -428

NIO-_ E_CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 125506 SGR 5_o9 S_3 161.7 ST 422.5 SR 440.9 SS 241.7

RRT -.5449 _ .5885 R1T -.8_86 CRT -.6609 _RS -.4766 CST .9702

1360.2 1_3 -.0855 R13 .8490 LSA 590.2 NSA 257.3 SSA 20.5

SGI 1_|.7 SGR 4_.2 THA 165.62 ELI 556.6 EL2 251.2 ALF 133.15

LAUNCH D4T[ AU_ 23 1970 FLZGHT T|NE 66,00 ARRIVAL 0ATE NOV 27 1970

HELIOCENTRIC CCNIC

RL 151.26 LAL -.00

RP 107.8| LAP -.13

RC 45.436 GL -.94

PLAN[TOCENTRIC CONIC

C3 12.900 VHt. 3.592 OLA -21.15 RAL 237.96 RAO 6567.5 VEL
LN(J-f A2HTH LNCH TINE L-I TINE |NJ I_T

90.00 8 12 41 1387.53 5.37

90.00 14 4 42 5486.05 28._9

I00.00 9 19 43 1171.21 4.10

100.00 15 40Z2 5177.60 29.74

110.00 9 57 45 1051.99 1.02

110.00 17 18 49 4669.59 33.35

DIFFERENTIAL CCRRECTJCN$
TOE .1590 TRA -.6567 TC5 .8116 BAU .1594

ROE -.2684 RRA .0652 RC5 -.4423 FAU .0_5

FOE -.0679 FRA .6521 FC5-2.4587 BSP 4095

BO£ .3119 BRA .6599 BC] .9243 FSP -480

OISTM_CE 245.065

LOL 329.46 VL 25.661 GAL -._ A21. g0.|3 HC4 104.82 Sw4A

LOP 74.28 VP 37.099 6XP -|2.01AZP 89.97 TAt. 11_,19 TAP

GP -15.64 2AL 69.12 ZAP |7.57 ETS 58.63 ZAI[ 151.14 KTE

122.23 ECC .23795 INC .1299 Vl 29.452

287.02 RCA 9].15 APO 151.51 V2 35.152

551.65 ?AC 86.01ETC 260.94 CLP -8.13

11.588 PTH 2.05 VHP 7.888 0PA -35.91 RAP 240.03 ECC 1.2123
;NJ LO_ INJ RT ASC |NJ A214TH |NJ T_ME PO CST TIM INJ 2 LAT INJ 2 LONG

353.61 93,78 117.84 B 35 49 787.5 9.06 346.87

253.85 _J.40 88.75 15 36 8 4886.0 27.81 245.21

337.01 93.08 119.64 9 39 14 571.2 8.02 330.41

231.09 99.33 86.84 17 6 39 4577.6 28.99 222.37

321_.05 91.17 124.17 10 15 17 452.0 5.50 319.8]

_7.29 98.92 82.01 16 39 58 4269.6 31.88 198.36

N]O-C(3UI_J_ E_ECUT_ON ACCURACY ORBIT OETERMINATIC_ ACCURACY

SGT 1290.6 SGR 544.7 SG3 179.2 ST 422.1 SR 429.5 SS 2]5.8

RRT -.99_ RRF ,6447 RTF -.8488 CRT -.6620 CRS -.5886 CST .9428

St_ 1400.9 R_3 -.0967 RI5 .8607 LSA 577.6 MSA 290.2 SSA 21.4

SGI 1355.6 SG2 422.6 THA 164.26 ELI 549.0 EL2 247.5 ALF 134.24

LAUNCH 0ATE 4UG 2] 1970

HELI(_ENTRIC CONIC

RL 151.28 LAL -.(_
RP 107.77 L4P ,06

RC 46.758 GL .51

PLAMETOCENTRIC CONIC

C3 11.880 VHL 3.447

LI_H A_NTH LN_H TINE

90.00 7 49 II

90.00 14 20 24

I00.00 B 58 22

100.00 15 55 54

II0.00 9 4022

II0.00 17 28 25

FLIGHT TIME 98.00 ARRIVAL G4TE NOV 29 1970

01ST4NCE 251.818

LOL ]29.46 VL 26.006 GAL -.85 AZL 89.95 HCA 108.05 SNA 123.08 ECC .22952 INC .0664 Vl 29.452

LOP 77.50 VP 57.211 GAP -11.21 AZP 90.02 TAL 182.86 TAP 290.91 RCA 94.83 APO 151.34 v2 ]5.163

GP -16.90 ZAL 90.58 2AP 19.69 £TS 54.61 7AE 149.19 ETE 530.2] Z4C 84.85 ETC 261.12 CLP -10.25

OLA -19.46 RAL 236.98 RA0 6567.5 VEL 11.544 PTH 2.01VHP 7.479 0PA -37.40 RAP 240.89 ECC 1.1955

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1442.15 3.63 356.67 91.18 118.10 $ 13 13 842.1 7.36 349.98
5596.45 27.96 _47.51 _N_.42 85.46 15 _ _ 4796.4 27.06 2]8.77

1218.88 2.49 539.65 90.55 119.80 9 18 40 618.9 6.44 333.07

5094.94 29.27 224.99 96,28 85.67 17 18 49 4494.9 28.09 216.39

1087.22 -.32 527.89 88.60 124.18 9 58 30 487.2 4.16 321.68

4799.56 52.56 201._N_ 95.70 76.99 IB 48 22 4199.4 50.69 19].24

DIFFERENTIAL (ORRECTIONS

TOE .1463 TRA -,6396 TC3 .9390 B4U .1726

ROE -.2479 RRA .0735 RC3 -.5473 FAU .03945

FOE -.0364 FR4 .6578 FC5-2.8736 BSP 4261
BoE .2879 BRA .6438 0C3 1.0869 FSP -939

NI0-C.OJRSE E_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1322.7 S_R 573.6 $G3 198.4 ST 417.1 5R 414.1 SS 251.4

RRT -._4_ _ ._O5 RTF" -.6576 CRT -.6577 CRS -.2639 CST .B942

1441.7 1_3 -.1096 R13 .8718 L]A 557.9 MSA 295.2 SSA 22.4

SGI 1379.3 _ 419.6 THA 162.68 ELI 535.1 EL2 243.1 ALF 115.51

LAUNCH DATE 4UG 23 1970 FLIGHT TINE 100.00 ARRIVAL DATE DEC 1 1970

H_LIOCENTRIC CONIC

RL 151.28 LAL -.00

RP 107.74 LAP .26

RC 48.150 GL 2.16

PLAN_TOCENTR|C CONIC

C3 11.022 VHL 3.320

LNC_ AZMTH LNCH TIME
90.00 7 25 30

90.00 14 ]6 51

I00.00 B 36 37

I00.00 16 8 6

110.00 9 22 25

110.00 17 38 46

DIFFERENTIAL CORRECTIONS

TOE .1_O6 TRA -.6LP"_Z TC] 1.O656 BAU .1855

ROE -.2262 RRA .0829 RC3 -.6704 FAU .04244

FOE- .0058 FRA ._0 FC5-5.5557 0,_ ° 4402

BOE .2612 eRA .6277 BC3 1.2590 FSP -601

OISTANCE 296.563

LQ. 329.46 VL 26.138 GAL -1.01 421. 89.73 _ 111.27 SN_ 12].87 gcc .22190 INC .2742 Vl 29.452

LOP 80.73 VP 37.313 GAP -10,44 A2P gO.|0 TAL 163.55 TAP 294_82 RCA 96.59 APO 151.36 V2 35.174

GP -18.52 7AL 91.67 ZAP 12.04 _T$ 51.34 _AE 147.57 E'T£ 328.59 2AC 83.53 ETC 261.28 CLP -12.47

DLA -17.56 RAL 236.03 Rb,O 6567.4 t/EL |1,507 PTH 2._0 VHP 7.096 0PA -39.02 RAP 241.61 ECC 1.1814

L-I TIME INJ I.AT INJ _ INJ RT AS( INJ AZHTH |NJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG
1_01 38 1.72 359.9_ 88.61 118.27 7 50 31 901.4 5.49 553.3]

5306.06 27.32 240.78 93,55 82.25 16 4 57 4706.1 25.97 232.38

1271.92 .69 342.54 88.24 119.89 8 57 49 671.9 4.67 336.01

5010.74 28.49 218.66 93.35 80.53 17 31 56 4410.7 26.88 210.42

1128.50 -1.90 330.04 B_.61 124.14 9 41 12 528.5 2.59 32].84

4726.95 51.48 196._9 9E.63 75.94 18 57 35 4126.9 29.23 188.10

NI0-COUR_ (XECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1349.0 _R 610.8 SG5 219.2 ST 406.7 5R 393.2 SS 211.8

RRT -._J41 _ .7534 RTF -.8649 CRT -.6470 CRS -.0924 CST .812!

SCdg 1480.8 R_3 -.12_6 R15 .8821 LSA 5]0.0 MSA 303.7 SSA 23.5

_1 1420.B _2 417.5 THA 160.83 ELI 513.4 EL2 2]7.5 ALF 136.49
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 23 1970 FLIGHT TIN[ 102.00 ARRIVAL 0ATE DEC 3 1970

HELiOCENTRiC CONIC DISTANCE 265.Z97

RL |51.ZB LAL -.DO LQ. 319.46 VL 16.158 GAL -1.16 AZL 89.51 HCA 114.50 SNA 124.60 ECC .2150!

RP 107.71 LAP .45 LOP 83.96 VP 31.406 GAP -9.70 A?P 90.20 TAL I84.23 TAP 198.73 RCA 97.81

RC 49.661 GL 4.01 GP -J9.91 7AL 9Z.97 7AP 24.62 ETS 48.65 ZAE 145.68 £TE 326.71 ZAC 82.0,2

PLANE T(XIrNTRI C CONIC

C3 10.310 VHL 3.211 OLA -]5.47 RAL 23fl.I4 RAO 6567.4 VEL !|.476 PTH 1.99 VHP 6.739 OPA -40.79
LNO4 ATHTH LNCH TINIE L-I T]ME INJ LAT JNJ LONG INJ RT AS(_ |NJ A_4TH INJ TIME PO CST TIN

90.00 7 I 42 1565.62 -.35 3.57 86.69 H8.32 7 27 48 965.6

90.00 14 53 13 5114.66 16.32 234._.B gO.86 79.I5 16 Z0 7 4614.7
IDO.00 8 14 34 1330.52 -1.29 345.76 86.17 119.87 8 36 45 73(3.5

IDO.O0 16 23 2 4924.99 27.37 2IZ.73 gO.6J 77.49 f7 45 7 4315.0

110.00 9 3 56 1175.87 -3.71 332.§2 84.66 124.01 9 23 31 575.9

110.00 17 50 9 4652.41 J0.12 191.21 89.79 73.02 19 7 41 4052.4

INC .4god V; 19.452

APO 151.39 V2 35.184

ETC 261.41CLP -14.79

D|FFERIENT|AL C_I_qIECTI(_IS MZO-C_k_ [XECUT|ON ACCURACY

TOE .II08 TR4 -.6079 TC3 1.1794 BAU .1974 _T 1370.9 SGR 658.3 SG3 241.8

ROE -.2O25 RRA .0946 RC3 ".8123 F4U .D4560 _ -.7355 _ .8018 R1T" -.870§

FOE .0605 FRA .7191 FC3-3.8194 BSP 4518 SC_ 1520.8 RZ5 -.1407 RI3 .8915

BOE .2308 MA .6152 8C3 1.432| FSP -669 SGI 1462.2 SC_ 418.2 THA 158.72

RAP 242.16 ECC 1.1697

INJ 2 LAT INJ 2 LONG
3.44 356.93

24.55 226.06

2.69 339.24

25.37 204.50

.78 3Z6.31

27.51 182.99

ORI3IT OETERNINATION ACCURACY

ST 392.0 SR 365.4 $$ 244.7

CRT -.6252 CRS .1097 CST .6993
LSA 494.7 HSA 318.9 SSA 24.5

ELI 483.4 EL2 231.2 ALF 138.20

LAUNCH DATE AI.,_ 23 1970 FL|GHT T|NE 104.00 ARRIVAL DATE DEC 5 1970

HELIOCENTRIC C_NIC

RL 151.28 LAL -.00

RP 107.68 LAP .64

RC 51.263 GL 6.07

PLANET(XENTRIC CONIC

C3 9.732 VHL 3.120

LNC,H AZMTH LNC,H TII4_

90.00 637 _O
go.O0 15 IO 39

IDO.DO 7 52 2O

1DO.DO 16 _ 51

110.00 8 45 IO

110.(30 18 2 30

0I STANCE 212.019

LOt. 329.46 VL 16.365 GAl. -1.19 AZL 89.28 HCA 117.73 SMA
L(_ 87o19 VP 37.49| GAP -8.96 AZP g0.33 TAL J84.9| TAP

GP -21.70 IN. 94.Zfl ZAP 27,44 [TS 46.41 ZA4E 144.07 [TE

125.27 ECC ._801 INC .7175 Vl 29.452

302.64 RCA 99.11 APO 151.43 V2 35.193
324.55 7AC 80.30 ETC 861.51CLP -I7.22

DLA -13.16 RAI. 234.34 RN) 6567.4 VEL 11.451PTH 1.99 VHP 6.408 OPA -42.71 RAP 242.52

L-| TIME INJ tAT |NJ LOqlG INJ RT ASC INJ A214TH |NJ TIME PO CST TIN INJ 2 LAT

1635.21 -2.59 7.45 84.88 118.21 7 5 5 I035.2 1.20

5JL:='Z.05 24.97 L_7.84 88.40 76.19 16 36 1 4522.1 22.82

1394.87 -3.47 349.29 84.40 119.71 8 15 35 794.9 .51

4837.62 25.94 Z06.64 88.11 74.59 17 59 28 4237.6 23.57

1229.,IO -5.74 335.33 82.99 123.76 9 5 39 629.4 -1.27

4575,85 _.48 185.85 87.21 70.24 19 18 46 3975.9 25.52
DIFFERENTIAL CORI_CTIONS

TDE .0812 TRA -._4 TC3 1.2534_ _ U .2062

ROE: -.1744 RRA .1096 RC3 -.9695 FAU .04867

FOE .1369 FRA .7628 FC3-4.3294 8SP 4474

BOE .1923 8RA .6103 8C3 1.5847 FSP °730

xZO-_ E_CUTION ACCURACY

SGT |384.3 _ 715.1 SG3 265.3
RR_r -.7631 _ .8432 RTF -.8715

SGe 1558.1 R23 -.1662 R13 .8988

_k;l 1498.5 SG2 426.9 THA 156.46

ECC 1.1602

INJ 2 LONG

.82

_19.82

342.77

198.64

329.10

177.92

ORBIT DETERMINATION ACCURAC_
ST 371.7 SR 326.7 SS 280.2

CRT -.5705 CR$ .3158 CST .5904

LSA 450.1MSA 346.7 SSA 25.4

ELI 439.9 EL2 226.6 ALF 141.39

LAUNCH O4TE AUG 23 1970 FLIGHT TII( 106.00 ARRIVAL 0ATE 0EC 7 1970

HELIOCENTRIC CONIC

RL 151.28 LAL -.00 L(_. 329.46 VL

RP 107.65 LAP .82 LOP g0.42 VP

RC 52.948 GL 8.36 GP -23.71ZAL

PLANETOCENTRIC CONIC

C3 9.277 VHL 3.046

LNC,J4 A_NTH LN_H TIME

go.00 6 13 _1
go.00 15 29 0

IO0.DO 7 29 53

100.00 16 55 39

110.00 8 26 5

110.00 18 I_ 57

DIFFERENTIAL O_i_q_.CTI_

TOE .0698 TRA -.5745 TC3 1.3918 8AU ._','_0

ROE -.1459 RRA .1_43 RC3-1.1637 FAU .05272
FOE .2117 FRA .7942 FC3-4.DI99BSP 4895

80E .1615 _qA .5878 6C3 1.8143 FSP -832

DISTANCE 218.724

26.462 GAL -1.41 ATL 89.04 HCA 120.96 SMA 125.88 ECC .20324 INC .9589 VI 29.452

37.568 GAP -8.29 ATP 90.49 TAL 185.58 TAP 306.54 RCA 100.29 APO 15J.46 V2 35.202

95.49 ZAP _0.51 ETS 44.50 ZAE 142.51 ETE 322.09 ZAC 78.35 ETC 261.56 CLP -19.79

OLA -10.65 RAL Z33.63 RAD 6567.3 VI[L 11.431PTH 1.98 VHP 6.106 OPA -44.81 RAP 242.62 ECC 1.1527
L-I TIME INJ LAT INJ LONG INJ RT ASC ;NJ A?NTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1710.59 -5.01 11.67 83.4! 117.91 6 42 22 1110.6 -1.24 5.02

• 327.93 23.28 221.45 86._2 73.41 16 52 48 4427.9 20.79 213.67
146_.28 -5.83 _53.18 82.9_ |I9.37 7 54 19 865.3 -1.88 346.63

4748.46 24.18 ZDO.S9 85._Z 71.87 18 14 48 4148.5 21.48 192.84

1289.29 -7.99 338.50 81.63 123.35 8 47 35 689.3 -3.55 332.23
4497.22 26.55 180.55 84.95 67.64 19 30 54 3897.2 23.29 172.9l

MIO-COUR_ [XECUTICbl ACCURACY OR6IT DETERMINATION ACCURACY

S_T 1394.7 _R 796.6 S_3 292.4 ST 355.6 SR 284.4 $5 322.9

RRT -.8(_7 R_F .8818 R1T -.8816 CRT -.5916 CRS .4298 CST .4637

SG8 1(,06.1 R_3 -.1636 R13 .9126 LSA 421.7 HSA 364.8 SSA 25.6

_J 1549.8 SC.Z 4ZI.6 THA 153.05 ELI 409.5 EL2 199.1ALF 145.42

_AIJNO4 DATE AUG 23 1970 FLIGHT TIME 108.00 ARRIVAL DATE DEC 9 1970

H£L|OCENTR|C CONIC DIST*NCE _5.414

RL 151 .L=I_.-LAL -.00 LOL 3_9.46 VL _.549 GAL -1.53 AZL 88.78 HC_ 1Z4.19 _44

RP 107.63 LAP !.0| LCP 93.65 VP 37.637 GAP -7.62 AZlP g0.68 TAL 186.22 TAP
RC 54.7107 6L 10.87 GP -'25.97 7_g. 96,64 ZAP 33.83 ETS 4_.84 Zld[ 140.96 ETE

PLAMETOC[NTRZC CONIC

C3 8.94Z VHL 2.990 DLA -7.9"Z RAL 233.06 RaO 6567.3 VI[L 11.416 PTH 1.98 VHP

LNCH A_4TH LNCH TIME L-I TIME INJ LAT ;NJ LOq_ INJ RT AS_ JNJ A2'MTH INJ

90.00 _ 49 48 1792.13 -7.59 16.28 8_.33 117.36 6 19 41

90.00 15 48 30 4932.14 21.28 215.15 84.40 70.87 17 10 42

IDO.O0 7 7 2O 1542.03 -8.38 357.46 81.gO 118.80 7 33 2

IDO.O0 17 13 39 4657.47 22.I2 194.61 84.07 69.37 18 31 17

110.0(3 8 6 52 1355.64 -10.46 342.06 80.65 122.73 8 29 27

IJ0.00 18 30 37 4416.63 24.36 175.31 83.06 65.24 19 44 14
DIFFERENTIAL CORR[CTIONS NIO-OOUR_£ E_ECUTION ACCURACY

TOE .0426 TRA -.5616 TC3 1.4529 _ .2386 SGT 1393.6 SGR 889.9 SG3 319.2

ROE -.1092 RRA .144g RC3oJ .368Z FAU .05630 RRT -.83L=_ I_" .9114 RTF' -.8842

FOE 13177 FRA .8421 FC3-_.4_8 8SP _027 SG_ 1653.5 R_3 -.|742 RJ3 .9128

80E .1172 _A .5800 8C3 1.9958 FSP -915 S(,1 1596.6 SGZ 430.2 THA 149.56

126.43 ECC .19828 INC 1.2173 Vl 29.452

310.41RCA 101.36 AP0.151.50 V2 35.210

319.32 7AC 76.14 ETE 261.56 CLP -22.50

5.834 OPA -47.11 RAP 242.43 ECC 1.1472

TIME PO CST TIN |NJ 2 LAT INJ 2 LONG
1192,1 -3.86 9.58

4332.1 18.48 207.60

942.0 -4.47 35P _5

4057.5 19.12 187...

753.6 -6.07 335.72

38J6.6 2O.82 167.96

CR_IT DETERMINATION ACCURACY

ST 337.0 SR 226.8 55 396.6

CRT -.52O3 CR$ .4701 CST .4228

LSA 443.6 MSA 353.4 SSA _5.2

ELI 370.6 EL2 166.5 ALF 152.27
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNO_ DATE AUG 23 1970

HEL |tXENTRIC CGNIC

RL 151.28 LAL -.00

RP 107.60 LAP 1.19

RC 56.533 GL 13.61

PLANE I'OCE'NfR I C C(JqlC

(:3 S.723 VI<L 2.953

LNO.I A_ITH LNO4 T|NE

go.O0 5 15 36

90.00 16 8 21

100.(30 6 44 36

1_.00 17 33 3

110.00 7 47

110.00 le 46 40

YLIf_IT Title 110.00

01STM_E 292.083

LOL 329.46 VL 26.627 GAL -1.64 42'1. 88.50 14(:4 121.42 SmAA 1215.93 ECC .19387

LCP 96.88 VP 37.f_39 GAP -6.97 AZP 90.91 TAL 186.83 TAP 314.23 RCA 102.32

GP -_8.49 Z_l.. 9_[,,,68 ZAP 37.42 £TS 41.34 ZAl[ 139.36 lrTE 316.21 2AC 73.66

OLA -4.98 RAL 132.64 _ 6567.3 VEL 11.407 PTH 1.97 VHP 5.58§ 0PA -49.63

L-I TIME ZNJ L&T |NJ LCNG |NJ RT A_ |NJ AZNTH |NJ TINE PO CST TIN
IM0.43 -10.31 L_.33 81.69 116.52 3 56 56 1280.4

4a34.35 18.97 208.20 B_.gB 68.58 17 L_9 56 4234.3

1625.60 -11.08 Z.19 81.28 117.94 7 11 41 1025.6

4_64.41 19.1'1' 188.71 82.63 67.11 18 49 7 _964.4

1428.71 -13.12 346.06 B0.08 121.@5 8 11 17 828.8
4334.00 21.91 11'0.15 81.57 63.08 19 50 54 3734.0

4RRIVAL D4TE DEC II 1970

IN( 1.4965 Vl 29.452

APO 151.54 V2 35.21P

ETC 26J.50 CLP -25.36

RAP 241.87 ECC 1.1436

INJ 2 LAT INJ 2 LONG
-6.67 14.55

15.90 2OI.59

-7.26 353.49

16.50 181.44

-8.81 339.60

18.12 163.07

DIIrF£NENTIAL CZ3Rq_ECTIOqS NI0-C(XJI_J[ EX[CUTIO¢ ACCURACY ORBIT 0ETI[RNINATION ACCURACY

TOE .01¢_I TRA -.3475 TC3 1.4837 _ .2536 SGT 138(3.5 SGR 1003.5 SG3 346.2 ST 322.5 SR J62.9 SS 488.7
ROE --0631 liRA .IE93 RC3-1.5900 FAU .O599| RRT o.8511 _ .9347 RTF -.8856 CRT -.6956 CRS .3275 CST .4359

FDE ._432 FRA ,8gL_ FC3-5.9366 B8P 5210 _ |T06.6 RZ3 -.171_ R13 .9334 LSA 517.8 MSA 317.3 SSA 24.0

BOE .0671 BRA .5731 B(:3 Z.1748 FSP -|[_3 SG| |_48,6 _ 441.] THA 145.43 [L| 344.2 EL2 110.0 ALF" ]58.38

LAUNO4 :DATE AUG 23 191'0 _'LI'6HT T;NE JIZ,_O ARRIVAL DATE DEC 13 1970

HELIOCENTRIC CCNIC

RL 151.28 LAI. -.00

RP 107.58 LAP 1.37

RC 56.418 GL 16.59

PLANETOCENTRIC CON|C

C3 8.625 VYA. 2.936
LNCH AI_ITH LNCH TINE

go.O0 3 I 6

gO.IX} 16 31 53

lO0.f_ 6 21 35

10(3.00 17 54 5

110.00 ? 27 52

110.00 19 4 18

D|FFERENT|AL O_II_ECTION$

TD_ -.009| TRA -.5356 TC3 1.4734 BAU .2702

ROE -.0109 RRA .1_99 RC3-1.8225 IrAU .06304
FOE .5890 FRA .9479 Irc3'6.32_NS BSP 5411

BOE .0142 _A .569_ BC3 Z.3456 FSP -1087

01 $TM_£ 29_. 7_

LQ. 329.46 VL 26.¢dl6 GAL ol.73 AZl. 88._0 NGt 130.65 _ 127.38 ECC .18997 IN(: 1.8010 Vl 29.452

I._P 100.J2 _P 3?.754 GAP "6.35 A2'P _H.I_ TAL 187.39 TAP 318.05 _ .IO3.1B APO 151.57 v2 35.225

GP -.3|.Z_ ZAL _.EO ZAP 4l._T ETS 39.89 Z_l[ 137.65 ETE 312.77 7AC ?0.87 ETC 261.36 CLP -28.41

OLA -1o84 RAL 23_.40 RA0 6567.3 M[L 11.402 PTH 1.97 VHP 5,393 0PA -52.37 RAP 2a0.85 ECC 1.1419

L-! T|NE INJ tAT |NJ I.O_ |NJ RT A_ _NJ A2NTH |NJ T|NE PO CST TIN |NJ 2 LAT ;NJ 2 LON6
1'976.23 -13.16 26.g_ 81.54 1|5.30 5 34 2 1376.2 -9.63 20.01

4734.17 16,37 _0_,7| 82.01 66.57 17 50 47 4134.2 13.06 195.59

1716.60 -13.9_ 7.45 81.15 116.72 6 50 12 1116.6 -10.23 .61

4469.03 17.14 18f.85 81.65 65.13 J9 8 34 3869.0 13.65 175.80

1509.11 -15.9_ 390._5 80.00 120.64 7 53 I 909.1 -11.77 343.94

4249.27 19.21 165.0_ B0.55 61.16 20 15 7 3649.3 15.21 158.22

N|O-COURSE E_CUT|ON ACCURACY ORBIT DETERS|NAT|ON ACCURACY

S6T |354.4 S_ 1|_9.4 .%3 372.3 ST 314.1 SR 123.2 SS 397.0

_RT -.8633 RRF .9_2§ RI"F" -.88§| CRT -.9568 CRS -.2793 CST .4889
SCdg 1769.9 /_3 -.|763 R13 .9443 LSA 623_1MSA 285.3 SSA 22.0

_1 1710.3 SG2 455.4 THA 140.69 ELI 335.8 EL2 33.5 ALF 159.20

LAUNCH DATE AUG 23 1970 FLIGHT T|NE 114.00

I'_LI(XENTRIC CONIC 0ISTANCE 305.369

RL 151 .28 LAL -.00 LOL 329.46 VL 26.756 GAL -1.80 AZL 87.86 PICA 133.89 SNA

RP 107.36 LAP I._4 LOP 103.36 VP 37.803 GAP -5.75 ATP 91.48 TAL 187.91 TAP

RC 60.358 GL 19.82 GP -34.40 7AL 88.35 ZAP 45.39 ETS 38.42 7A£ 135.76 ETE

PLAN[TO_ENTRIC CONIC

C3 8.651 VHL 2.941DLA |._I RAL 232.34 RA0 6_67.3 VI[L 11.404 PTH 1.97 VHP

LNO'I ATNTH LNCH TI_ L-I TIN[ INJ LAT

go.00 4 36 5 2080.35 -16.11

90.00 16 5628 4631.08 13.48

I00.00 3 58 7 1815.91 -16.88

100.00 18 17 6 43"/0.97 14.24

110.00 7 7 58 1397.26 -18.94

110.00 19 23 44 4162._8 16.28

DIFFEIq[NTIAL CORRI[CTIONS

TO[ -.0332 TRA -.3_]1 TC3 1,4117 _AU .2882

•0570 RRA .2376 RC3-2.0334 FAU .0656_

FOE .7565 FRA 1.006_ FC3-6.5693 8_ ° 5650

.06fl9 8RA ._718 _k_3 2.4918 FSP -1166

tRRIVAL DATE DEC 15 1970

LAUNCH OATE AUG 23 1970

127.77 ECC .18655

321.79 RCA 103.94

309.02 ZAC 67.77

HELIOCENTRIC CCNIC

RL 131.28 LAL -.00

RP 107.54 L4P |.71

RC 62.346 GL 23.2_

PLAN[T_:)C[NTRIC CONI_

C3 8.823 _ 2.971

LNO4 A2'NTH LNCH T[NE
gO.O0 4 10 11

gO.O0 17 23 35

I00.00 3 33

10_.00 16 42
110.00 6 47 56

110.00 19 45 _0

INC 2.1366 Vl 29.452

APO 151.61 v2 35.232

ETC 261.13 CLP -31.65

5.231 0PA -35.33 RAP 239.26 ECC 1.1424

INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

33.17 81.94 113.61 5 10 45 1480.5 -12.78 26.07

196.32 81.53 64.86 18 13 39 4031.1 9.99 189.59

13.34 81.$8 115.04 6 28 23 1213.9 -13.37 6.31

177.01 81.17 63.44 19 29 57 3771.0 10.56 170.1_

355.64 /_.47 119.00 7 34 36 997.3 -14.93 348.82

1E0.03 80.02 59.32 20 33 7 3562.4 12.11 153.40
MI0-COJRSE [X[CUTION ACCURACY OR_;'rDETERNINATION ACCURACY

SGT 1311.9 SGR 129_.4 SG3 395.5 ST _11.8 SR 181.4 SS 719.2

RRT -.8687 RRF ._657 RTF" -.8814 CRT -.8893 ORS -.8641 CST .5386

S_ 184_.7 1_3 -.1674 R13 .9550 LSA 761.0 MSA 260.7 SSA 19.4

S_I 1784._ S_ 473.0 THA 135.34 ELl 353.3 EL2 73.3 ALF 131.29

FLIGHT TIME 116.00 _ARRIVAL OATE DEC 17 1970

01STANC.E 311.979

LOL 329.46 VL 26.B09 GAL -1.87 A2'L 87.49 HCA 137.12 S_4A 12_.12 ECC .18355

I..CP 106.60 VP 37.846 GAP -5.16 AZP 91.84 TAL 188.37 TAP 325.49 eta 104.61

GP -37.82 Z4L 99.89 2AP 49.74 £TS 36.84 ZAE 133.61ETE 304.98 2AC 64.35

OLA 5.05 RAL 232.49 RAO 6567.3 VEL 11.411PTH 1.98 VHP 5.116 0PA -38.50

L-I TIN_ INJ LAT INJ LO_ INJ RT ASC INJ A214TH INJ TIME PO CST TIM
2194.79 -19.08 40._3 82.99 111.33 4 46 46 1594._

4524.42 10.31 190._8 81.67 63.48 18 38 59 3924.4

1924.73 -19.89 Z0.03 82.65 112.79 6 5 59 1324.7

4269.69 11.08 171.15 81.27 62.06 19 53 42 3669.7

1694.09 -2_.03 1.45 81.59 116.82 7 13 fll 1094.1

4073.12 13.13 155.03 80.06 58.15 L=_ 53 13 3473.1

OIFFERENTIAL CORRECTIONS

TOE -.0529 TRA -._1056 TC3 I.L_J_J BAU ._O84

ROE .1417 K_A .2P41 RC3-2.2688 FAU .06735

FOE .9395 FRA 1.0659 FC3-6.6070 6SP 3932

BOE .1fl12 BRA .flBO0 BC3 2.6139 F$P -1231

INC 2.5110 Vl 29.452
APO 151.64 v2 33.238

ETC 260.77 CLP -33.10

RAP 236.91ECC 1.1452

INJ 2 LAT INJ 2 LONG

-16.02 32.90
6.67 183.50

-16.63 12.75

7.26 164.45
-18.26 354.36

8.83 148.37

ORBIT 0ETERNINATION ACCURACY
ST 311.7 SR 321.8 SS 848.1

CRT -.7703 CRS -.9753 CST .6175

LSA 927.8 MSA 242.7 SSA 16.7

£LI 421.5 ELf 151.7 ALF 133.82

NIO-C.CURSE EXECUTION ACCURACY

SGT 1250.4 d_R 1481.3 SG3 413.9

RRT -.8671 Mr .9754 RTF" -.873fl

S_ 1938.3 _3 -.1514 R13 .96fi2

SGI 1875.0 SG2 4_Z.2 THA 129.44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES c VOL. 5. 1970)

LAUNCH OATE AUG 23 1970 FLIGHT TIME llB.O0 ARRIVAL DH'TE DEC 19 1970

HIELIOC[NTRIC CCNIC

RL 131.29 LAL -.00 LOL 329°46 VL 26.833 GAL

RP 107,§3 LAP 1.97 LOP 109.85 VP 37,883 GAP

RC 64.375 GL 26.98 GP -41.54 7AL 100.21ZAP

PLANETOCENTRIC CC_NIC

C3 9.172 VHL 3.029

L.NO.I A2'NTH LNCH TINE

gO.DO 3 42 52

_.00 17 53 55

100.00 5 8 29

100.O0 19 10 59

110.00 626 29

110.00 20 9 29

DIFFERENTIAL COR/q[CTIONS

TOE -.0656 TRA -.4896 TC3 1.1330 6AU ,3_08

RO1[ .2485 RRA .34_0 RC3-Z.4480 FAU .06776

FOE 1.13_ FRA 1.12_J FC3-6.3958 BSP _75

BOE .2570 _A .5972 BE3 Z.6975 FSP -JZTS

01STANCE 318.566

-1,92 ATL 87.07 PICA 140.35 $NA 128.43 ECC .18095 INC 2.9339 _1 29.451

-4.60 ATP 92.26 TAL 188.77 TAP 329.12 RCA 105.19 APO 151.67 V2 35.243

54.30 ETS 35.05 7AE 131.16 ETE 300.71 ZAC 60.62 E_C 260.27 CLP -38,78

DLA 8_79 RAL 232.87 RAO 6567.3 VEL 11.426 PTH 1.98 VHP 5.055 OPA -61.84 RAP 233.56 ECC 1.1509

L-| TINE INJ I_T INJ _ INJ RT ASC INJ A214TH ]NJ T|I_ 130 CST T]N INJ 2 LAT INJ 2 LONG

2321.O1 -2"Z.00 48.34 84.78 108.29 4 21 33 1721.0 -19.30 40.71

4413.06 6.86 183.92 82.45 62.46 19 7 28 3813.1 3.12 177.24

2044.86 --L_;_I_ _.71 84.46 J09.1_ 5 42 34 1444.9 -19.96 Z0.12

4164,44 7,66 165.21 82.01 61.02 20 20 23 3564.4 3.74 158.62

1800.80 -Z5.15 8.17 83.45 113.95 6 56 30 IL:_O.B -21.70 .72

3_1.27 9.78 150.02 80.73 57.08 21 15 SO 3381.3 5.37 143.70

NIO-COIJg_[ E_ECUTICN ACCURACY ORBIT DETERNINATION ACCURACY

_T 1168.3 _ 1667.7 SG3 425.3 ST _)8.0 SR 511.5 SS 979.5

-.8_ IN" ._23 RI"F -.8591 CRT -.7267 CRS -.9941CST .6513

2052.6 _ -.|295 R13 .9743 LSA 1123.7 NSA 230.1 SSA 14.0
SG| |N7.9 .%Z 511.3 THA 123.15 ELI 565.3 EL2 Tg] .4 ALF 116.97

bAUNO_ DATE AUG 23 1970 FL|GHT TINE 120.00 ARRIVAL DATE DEC 21 1970

H[LIOC[NTRIC COdIC

RI. 131.28 LAL -.00

RP 107.51 LAP 2.03

66.441 GL 50.91

PLAME TOCENTRIC CONIC

C3 9.740 Vt_ 3.121

LNCH A214TH LN(_ TINE

90.00 3 13 14

90.00 18 18 30

I00.00 4 41 8

100.00 19 43 18
110.00 6 4 8

110.00 20 36 46

O ZFF[I_ENI"XAL COtglEC TI(31_
TOE -.0639 TRA -.4703 TC3 .9232 6AU 135_4

ROE .3817 RRA .4134 RC3-2.5686 FAU .06659

FOE 1.3251 FRA 1.|73"_ FC3-3.9193 BSP 6695

BOE .3873 BRA .6L_I BE3 Z.7295 FSP -1292

0ISTANQ[ 325.129

LOt. 329.46 Vl. 26.895 GJL -1.96 A21. 86.5_ PICA IA3.58 SNA 128.69 ECC .17871 INC 3.4189 Vl 29.452
LOP 113.09 VP 37.915 GAP -4.0_ AZP 92.75 TAL 189.10 T_P 332.28 RC_ 105.69 APO 151.69 V2 35.247

GP -43.53 7AL 100.29 ZAP 59.01ETS 32.93 ZAI[ 121_.35 ETE 296.26 ZAC 56.60 ETC 259.58 CLP -42.68

DLA 12.70 RAL 233.49 RAO 6967.4 VI[L 11.451PTH 1.99 VHP 3.056 OPA °65.28 RAP 228.84 ECC 1.1603

L-| T|NE INJ I.AT |NJ I.OdG ;NJ RT AS_ |NJ AZNTH INJ TIME PO CST TIM INJ Z LAT JNJ 2 LONG
246Z.33 -24.71 57,61 87.41 I04.29 3 54 16 1862.3 -22.30 49.83

4293.24 3,11 177.30 84.00 61.84 19 40 5 3695.2 -.68 170.67

E178.86 -25.67 36.67 87.|2 105.88 5 17 27 1378.9 -23.24 28.71

4053.94 3.£M 159.Og 83._2 60.35 20 50 52 3A53.9 .00 132.55

1919.11 -28.18 16.03 66.20 110.20 6 36 8 13J9.1 -25.17 8.15

3886.45 6.23 144.97 82.12 56.32 21 41 33 3286.5 1.76 138.74

N_O-COURSIE [_ECUTICN ACCURACY ORBIT DETERNINATION HCCURACY

SGT 1063.0 S_ 191A.9 SG3 A27.Z ST 292.2 $R 740.1 SS 1102.5

RRT -.8_ /_ .9_72 RTF -.B350 CRT -.6820 CRS -.9982 CST .6399

ZJgO.| R_3 -.1044 R13 .9818 LSA 1341.3 MSA 221.7 SSA 11.7
_l E125.3 S_ 528.7 THA 116.61 ELI 768.6 ELZ 205.8 ALF 106.27

LAUNCH DATE AUG 25 1970

H_[LI(XENTRIC CONIC

RL 151.28 LAL -._O
RP 107,50 LAP 2.19

RC 68.539 GL 35.03

PLANI[TC_ENTRIC CONIC

C3 IO.602 Vl.fl.. 3.256

LNCH A_NTH LI_H T]NE

90.00 Z 39 44

90.00 19 9 1
100.00 4 _0 _6

IO0.O0 20 20 50

110.00 5 39 33

110.00 21 8 2

FLIGHT TINE 122.00 ARRIVAL DATE DEC 23 1970

LCq. 329.46 VL 26.928 GAL

LOP 116.33 VP 37.943 GAP

GP -49J8 ZAL 100.13 ZAP

DISTANCE 331.668

-1.99 ATL 86.02 PICA

-3.32 ATP 93.34 TAL

63.77 ETS 30.46

146.81S_4A 128.92 ECC .17681 INC 3.9844 Vl 29.452

189.36 TAF _36.17 RCA 106.12 APO 151.71 V2 35.251

125.16 ETE 291.68 ZAC 52.32 ETC 258.65 CLP -46.82

OLA 16.77 RAL 234.37 RAO 6567.4 VEL 11.489 PTH 2.00 VHP 5.132 DPA -66.69 RAP 222.19 ECC 1.1745
L-I TINE INJ LAT INJ LONG INJ RT AS( |NJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT JNJ 2 LONG

2624.01 -26.94 69.11 90.99 99.06 3 23 29 2024.0 -25.41 60.75
4167.56 -1.01 170.17 86_50 61.70 20 18 29 3367.6 -4.78 163.53

2350,9_ -28,06 47.33 90.77 100.76 4 49 27 1731.0 -26.29 38.98

3935.84 -.02 132,59 85.95 60.11 21 26 26 3335.8 -4.00 146.06

2051.60 -30,94 25.35 gO.00 105.31 6 14 3 1451.6 -28.53 16.98

3787.96 2.A9 139.80 84,38 55.90 22 11 10 3188.0 -2.00 133.60

DIFFERENTIAL CORRECTIONS

TOE -.0477 TRA -.4452 TC3 .(WO5 BAU ._16

ROE .5471RRA .501A RC3-2,_047 FAU ,06357

FOE 1.5OO9 FRA 1.211_ FC3-5.1208 6SP 7174
_OE .549_ BRA .6706 BE3 2.6921FSP -1272

LAUNCH DATE AUG 23 1970

H(LIOCENTRIC CONIC

RL 151.28 LAL -.00
RP 107.49 LAP 2.3_

RC 7O.666 Gt. 39.38

PLANETO(:[NTR|C CC_IC

C3 11.e81VHL 3.447

LNCH A2'NTH LNCH TIME
gO.O0 J 39 9

90.00 19 58 48

1(30.00 3 34 33

100.00 21 6 5

I10.00 5 12 3_

110.00 21 44 39

DIFFF.R1ENTIAL COKq_I[CTICNS

TOE -.00J6 TRA -.41J4

ROE .7510 RRA .6101

FOE 1.6453 FRA 1._321

BOg .7510 BRA .7338

NIO-COURS[ £_E_CUT|ON ACCURACY CR_IT DETERMINATION _CCURACY

_IGT 9_o3 _dR 2197.1 SG3 417.6 ST 259.7 SR 1002.9 SS 1208.8

RRT -.76"1"Z RRF .9¢J06 RTF -.7842 CRT -.5731 CRS -.9994 CST .5463

SG_ 2350.8 R_3 -.0782 RI3 .9876 LSA 1577.3 NSA 2|6.2 SSA 9.6

S6I 2_87.1 _, 543,5 THA II0.00 ELl I014.4 EL2 210.4 ALF 98.82

FLIGHT TIME |J._4.00 ARRIVAL DATE DEC 25 1970

01STM¢CE 538.181

LQ. 329.46 VI. _.956 GAL -2.01 A21. 85.34 _ 150.0A _A 129.10 ECC .17520 IN(: 4.6568

LOP 119.38 VP 37.965 GAP -3.01 A2P 94.04 TAL |89.94 TAP 339.58 RCA 106.49 APO 151.72

GP -54.L_'Z Z_M. 99.71 7AP 66.50 ETS 27.47 Z_E 121.58 ETE 287.02 7AC 47.83 ETC 257.42

0LA 20,97 RAL 235.52 RAO 6567,5 VI[L |1,544 PTH 2.01 VHP 9.300 0PA -71.89 RAP 212.B0

L-| T|N[ INJ LAT |NJ _ |NJ RT ASC |NJ AZNTH |NJ TIME PO C$T TIN INJ _ LAT

2816.9Z -28,2A 83,03 99.94 9"4.21 2 46 6 L_ZI6.5 -27.63

40"Z2.0_ -5.67 16_.03 20.22 62.21 21 5 50 3A22.1 -9.35

2508.g0 -29.63 60.31 99.45 94.11 4 16 22 1908.9 -28.75
3_O4.94 -4.45 145._9 89.55 60.41 22 9 30 3L_04.9 -8.35

2_O2.33 -33.11 _._ 94.98 99,02 5 49 I_ 1602.3 -31.51

_W_84.27 -1.47 134,39 67.70 95.84 22 45 59 5084.3 -5.95

NIO-CCUK_J[ EXECUTION ACCURACY

TC3 .4_ BAU .4078 SGT 798.1SGR 2405,4 SG3 395,4
RC3-2.5325 FAU .0_855 RRT -.6895 Mr .9931RTF -.6849

FC3-4.L=_66 6SP 7710 SCdB 2fl31.2 1_3 -.0531 R13 .9917

BC3 2.5673 FSP -1213 SGJ 2469.4 Sr_ 956.0 THA 103.42

Vl 29.452

V2 35.254

CLP -91.17

ECC 1.1955

INJ 2 LONG
74.42

155.28

51.62

138.78

27.70

128.16

ORBIT OETERNINATION ACCURAC_

ST 219.9 Sit 1291.3 SS 1288.8

CRT -.2652 CR5 -.9998 CST .246A

LSA 1825.2 MSA 213.2 SSA 7.8

ELI 1292.6 EL2 211.8 ALF 92.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUN(H DATE AUG 23 1910 FLIGHT TIME 126.00

HIELXOC_'NTRIC CONIC DISTANCE 344.667

RL 151 .28 LAL -.DO LOL 329.46 VL 26.978 GAL -2.01 ATL 84.52 HCA 153.26 SNA

RP 107.48 LAP 2.46 LOP 122.83 VP 37.983 GAP -2.51 AZP 94.89 TAL 189.65 TAP

RC 72.818 GL 43.87 GP -58.8-3 ZAL 99.05 ZAP 73.05 ETS "23.89 ZAE 117.63 ETE
PLANE T(X:IrNTR 1C CCNIC

C3 13.779 VHL 3.712 OLA 25.25 RAL Z36.97 RAO 6567.5 VEt., 11.626 PTH 2.04 VHP

LNCH ATNTH LNCH TIME L-I TZME

9(3.1X) 1 2 6 3069.96

90.00 11 7 21 3832.26

I00.00 2 47 10 2731.21

1130.00 ZZ 4 58 3646.24

110.00 4 39 5Z 2378.60

110.00 L_Z Z8 45 _571 .61

OIFFERI[NTIAL CORREC T ICN$

TOE .0865 TRA -.3632

ROE .9993 _WA .7440

For 1.T425 IrRA 1.2_08

802 1.0030 BRA .8Z79

LAUNCH OATE AUG 23 19713

HEL X(XENTRIC CCNIC

RL 191.28 LAL -.00
RP 107.48 LAP 2.59

RC 74.991 GL. 48.44

PLANETCX:I[NTRIC COLIC

C3 18.655 VNt. 4._1
LNO_ AZNTH LNO4 TIME

81.17 ZJ _7 _7

91.83 0 _5 55

IDO.O0 1 JZ 48

100.00 _5 55 15

110.00 3 56 ZB

II0.00 13 16 4

DIFFERENTIAL COR_CTZONS

TOE .2378 TRA -.2915

ROE 172996 RRA .9104

FOE 1.7836 FRA I.Z/O_

80E 1.3211 _A .9563

ZNJ LAT

-27.51

-11.54

-29.58

-9.70

-34.17

-5.76

TC3 .IT71 BAU .4332

RC3-2.3449 FAU .05182
FC3-3.2361 8.T_P 8309

_3 Z.3516 FSP -1119

ARRIVAL DATE DEC 27 1970

129.26 ECC .17387 INC 5.4749 VJ 29.452

342.92 RCA 106.78 APO 151.73 V2 35.256

282.27 7AC 43.17 ETC 255.77 CLP -55.73

5.584 DPA -74.61 RAP 199.58 ECC 1.2268

|NJ _ INJ RT AS_ INJ A214TH INJ TIME PO CST TIN /NJ 2 LAT INJ 2 LONG
101.49 100.76 83.01 1 53 16 2470.0 -28.19 92.89

151.17 95.76 63.96 22 11 13 3_32.3 -14.95 144.15

76.81 101.00 85.45 3 32 42 2131.2 -29.89 68.02

136.54 94.79 61.59 23 5 44 _046.2 -13.42 129.73

50.19 101.16 91.03 5 19 31 1778.6 -33.65 40.99

128.49 92.40 56.25 23 28 17 2971.6 -10.16 122.16
N|0-(._URSI[ EXECUTION ACCURACY OR01T OETEK941NAT|ON ACCURACY

SGT 647.5 _ 2649.8 SG3 361.3 ST 229.0 SR 1589.6 SS 1333.1

RRT -.4719 I_F .9948 RTF -.4654 CRT .3709 CRS -.9999 CST -.3822

SGB 2727.8 RZ3 -.0301 R13 .9943 LSA 2076.4 NSA 212.4 SSA 6.4

SC,I _.2 SC_ 566.9 THA 96.89 ELI 1591.9 EL2 212.3 ALF 86.89

FLIGHT TINE I28.00 ARRIVAL DATE OEC 29 1970

DISTANCE 351.124

LOL 319.46 VL 16.996 GAL -2.01AZL 83.50 t4C.A 156.48 SMA 129.37 KCC .17279 INC 6.4991 Vl 29.452

L.CP 116.08 VP 37.997 GAP -_.03 AZP 95.96 TAL 189.68 TAP 346.1-7 RCA 107.02 APO 151.73 V2 35.258

GP -63.$6 7AL 98.18 ZAP 77.31 eTS 19.64 ZAI[ 1J3.35 £TE 277.39 7AC 38.38 [TC 253.54 CLP -60.43

DLA 19.55 RAL 136.71RAO 6567.7 VEL 11.749 PTH 2.07 VHP 6.020 OPA -76.42 RAP 181.76 ECC 1.2741
L-| TZNE INJ LAT ZNJ lONG INJ RT ASC INJ A214TH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3726.97 -21.51 147.98 104.69 69.23 22 59 34 3127.0 -24.14 140.20

3ZGO.26 o21.50 113.70 104.69 69.22 1 20 15 2660.3 -24.13 105.92

3110.27 -24.48 J03.?0 105.82 72.28 2 4 38 2510.3 -26.67 95.59

3352.19 -18.59 119.24 103.42 66.16 24 49 7 2752.2 -21.66 111.79

2597.35 -33.J3 67.15 108.15 81.07 4 39 45 1997.3 -34.01 58.02

3437.87 -10.75 121.35 H.07 57.36 24 23 22 2837.9 -14.98 114.80

NID-(_URSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 578.8 _ 2874.6 SG3 317.4 ST 362.6 SR 1877.7 SS 1337.6

RRT -.O143 RR_r ._59 RTF -.01_ CRT .8029 CR5-1.0000 CST -.8076

SC_ 2932.3 R23 -.0092 R13 .9959 LSA 2323.9 NSA 213.8 SSA 5.2

_1 Z874.6 ,_2 578.6 THA 90.29 ELI 1900.4 EL2 213.6 ALF 81.07

TC3 o.0325 BAU .4545

RC3-2.0411FAU .04366

FC3-2.1695 ESP 8937

8C3 2.0414 FSP -992

LAUNCH DATE AUG 23 1970 FLIGHT TIME 130.00

HELI(XENTRIC CONIC

RL 151.28 LAL -.DO

RP 107.48 LAP 2.71

RC 77.186 GL 53.01

PLANETOCENTRIC CON|C
C3 21.177 VHL 4.602

LNCH A2'NTH LNCH TIME

70.74 210 52 52

109.26 I 46 52

70.74 20 52 52

109.26 1 46 52

110.00 2 30 32

110.00 1 12 18

DIFFERENTIAL _CTIONS

TOE .4878 TRA -.1849

ROE 1.6580 RRA 1.IZ02

FDE 1.7650 FRA 1.15_J

8OK 1.7283 _qA 1.1354

ARRIVAL 0ATE O_C 31 1970

DISTANCE 357.548

LOL 329.46 VL 27.009 GAL -1.98 AZL 82.17 PICA I59.69 SI<A 129.46 ECC .17193 INC 7.8269 Vl 29.452

LOP 129.33 VP 38.007 GAP -1.56 ATP 97.35 TAL 189.63 TAP 349.32 RCA 107.20 APO 151.72 V2 35._59

GP -68.43 7AL 97.12 7AP 81.13 ETS 14.56 7AE 108.73 ETE 272.25 ZAC 33.47 ETC 250.42 CLP -65.21

LAUNO_ DATE AUG 23 1970

OLA 33.79 RAL 240.76 RAO 6567.9 VEL 11.940 PTH 2.12 VHP 6.667 DPA -76.90 RAP 160.46 ECC 1.3485

L-I TIME INJ LAT INJ LON_ IKJ RT A_ INJ A_4TH INJ TIME PO CST TiN INJ 2 LAT INJ 2 LONG

4012.20 -22.81 170.15 111.86 64.36 21 59 44 3412.2 -26.06 162.54
3087.97 -2"Z.79 101.28 111.85 64.35 2 38 213 2488.0 -26.05 93.67

4012.20 -12.81 170.15 111.86 64.36 21 59 44 3412.2 -26.06 162.54

3087.97 -2_.79 101._8 111.85 64.35 2 38 20 2488.0 -26.05 93.67

2954.55 -26.39 91.67 113.62 67.45 3 19 47 23_4.6 -29.21 84.62

3193.61 -19.50 107.58 1_}9.91 61.22 2 _ 32 2593.6 -22.98 100.39
MIO-C(XJRSI[ _}_CUTION ACCURACY OR_|T O[TERNIN_TION ACCURACY

TC3 -.1840 8AU .4681 SGT 688.6 S_R 5020._ S_3 267.0 ST 613.0 SR 2125.3 SS 1301.2
RC3-1.6431 FAU .03464 RRT .4958 I_F .9966 RTIr .5047 CRT .9_04 CRS-I.0000 CST -.9327

FC3-1.4J60 BSP 9582 S(_ 3136.8 1_3 .0101 R13 .9966 LSA 2557.0 NSA 218.2 SSA 4.3

_3 1.8534 FSP -844 S_1 3080.0 $62 594.2 THA 83.39 ELI 2201.3 EL2 217.0 ALF 74.83

H[LIOCENTRIC CONIC

RL 151.28 LAL -.00

RP 107.48 LAP 2.82

RC 79.396 GL 57.45

PLANETOCENTRIC CONIC

C3 18.702 VHL 5.357

LNO_ A2_4TH LNO_ TIME
63.79 20 23 35

116.21 2 34 5J

63.79 _D 13 35

116.21 _ 34 51

63.79 20 23 35

116.21 2 34 51

FL|C#4T TIP_ 132.00 ARRIVAL DATE JAN 2 1971

DISTANCE 363.935

LOt. 319.46 VL 17.017 GAl. -1.9_ AZL 80.37 _ 161.89 SMA 129.52 ECC .17127

LOP 13_.58 VP _.013 GAP -1.11 AZP 99.21 TAL 189.49 TAP 35_.36 RCA 107.34

GP -73.50 ZAL 9,5.93 Z/tP _1,41 ETS 8.34 7N[ 103.76 ETE 266.49 7AC 28.42

OI.A 37,8_ RAL 243.11 RAO 6_.Z VEL 11.251 PTH 2.Z0 VHP 7.631 OPA -75.83

L-! TIME INJ LAT JNJ LONG INJ RT AS( INJ AZMTH XNJ TINE PO (:ST TXN
4_0_.42 -_.75 185.27 |Z0.43 58._ 21 33 37 3602.4

_047.11 -Z2.74 9_,00 lzO.az 58.91 3 25 38 2447.1

4_02.42 -12.75 185._7 120.4_} 58.92 21 _3 37 _=O2.4

3047.11 -Z2.74 96.O0 1Z0.42 58.91 3 25 38 2447.1

4ZOZ.42 -L_'Z.75 185.27 120.43 58.92 21 33 37 _d32.4

3047.11 -L_Z.74 9_.00 120.42 58.91 3 25 38 2447.1
DIFFERENTIAL (,ORRI[C YiONS

TOE ._081 TRA -.DO76 TC3 -._15 _ .4672
ROE 2.0737 RRA 1.389| RC3-1.1891 IrAU .02536

FOE 1.6934 FRA 1.0967 FC3 -.7656 8SP 10"_28

BO[ 2.2638 8RA 1._891 BC3 1.2175 FSP -688

IN_ 9.6278 Vl 29.452

APO 151.71 V2 35.259

ETC 245.77 CLP -69.94

RAP 139.25 ECC 1.4724

INJ 2 LAT INJ 2 LONG

-26.70 178.02

-26.68 90.75

-26.70 178.02

-26.68 90.75
-26.70 178.02

-26.68 90.75

CRBIT DETERMINATION ACCURACY

ST 971.2 SR 2288.7 SS 1229.8
CRT .9683 CRS-I.O000 CST -.9703

LSA 2764.5 NSA 226.5 SSA 3.6

ELl 2476.2 EL2 224.2 ALF 67.47

NIO-_UI_J_ Ir_ECUTION ACCURACY

SGT J0|0.8 SGR 3174.8 SG3 214.4

RRT .7764 _ .9970 RTF .7867

SG6 333J,8 RZ3 .0281 213 .9968

SGI 3274.1 SG_ 617.8 THA 75.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 5. 1970)

LAUNCH OAT[ AUG 23 1970 FLIGHT Tile[ 134.00 ARRIVAL DATE JAN 4 1971

HCLI(3([NTRIC CONIC

RL 151.26 LAL -.DO

RP 107.48 LAP Z.92

RC 81.621GL 61.53

PLAN[T(XENTRIC CONIC

C3 41._08 VHL. 6.fl04

LNCJ4 4ZNTH LNCH TINE
58,36 20 8 31

111.64 3 10 28

58.36 20 8 31

121.64 3 10 18
58.36 20 6 31

121.64 3 10 28

DISTANC[ 370.274

LOL 329.46 VL 27.022 GAL -1.89 JZL 77.78 H(A 166.06 SMA 129.56 ECC .17080 INCIZ.2232 Vl 29.452

LOP 135.63 VP 38.016 GAP -.68 AZP 101.87 TAL 189.26 TAP 355.32 RCA I07.43 APO 151.69 V2 35.258

GP -76.90 7AL 94.66 TAP 87.03 ETS 359.89 ZA[ 96.33 ETE 256.9§ 74C 23.13 ETC 237.79 CLP -74.40

OLA 41.46 RAL 245.68 RA0 6568.6 VEL 12.794 PTH Z.33 VHP 9.110 OPA -73.31

L-I T[I_ IN| LAT IN| LONG IN| RT ASC IN| 4214TH IN| TIN[ "PO CST TIN

4372.09 -20.80 198.13 130,23 53.29 21 21 24 3772.I

3072.99 -20.78 98.76 130.22 53.29 4 1 40 2473.0

4372.09 -20.80 196.13 13(3.23 53.29 21 21 24 3712.1

3072.99 -20.78 96.16 130.22 53.29 4 I 40 2473.0

4372.09 -20.80 196.13 130.23 53.29 21 21 24 3772.1

3072.99 -20.78 96.76 130.22 53.29 4 1 40 2473.0
OlFFERgNTIAL CORlq_CTIONS

TO_ 1.6759 TRA .3303 TC3 -.2647 6_ .4358

ROE 2.4965 RRA 1.7385 RC3 -.7236 FAU .01634

FOE 1.5914 FRA 1.0311 FC3 -.3343 8SP 10762
8OE 3.OO69 8RA 1.7696 8C3 .7705 F._° -532

NI0-COURSE EXECUTION ACCURACY

.%T 1564.8 S_ 3146.0 .%3 164.5

RRT .8864 RRF .9967 RTF .9031

.%4g 3513.7 R23 .0456 R|3 .9966

.%1 3451.1 _ 660.3 THA 65.24

RAP 121.11ECC 1.6963

IN| 2 LAT IN| 2 LON0

-25.43 191.4_3 -

-25.41 92.06

-25.43 191.45

-25.41 92.08

-25.43 191.45

-25.41 92.08

ORBIT DETERMINATION ACCURACY

ST 1460.9 SR 2283.1 SS 1139.9

CRT .9814 CRS -.9998 CST -.9847

LSA 2940.4 NSA 242.9 SSA 3.0

ELI 2710.6 EL2 239.5 ALF 57.23

LAUN(.J40AT[ AUG23 1970 FLI6HT TIN[ 136.00 ARRIVAL DATE JAN 6 1971

I_L IOCENTRI C C.C_ I C

RL 151 .28 LAL -.00
RP 107.48 LAP 3.02

RC 83.861 GL 64.84
PL4NE T(X:ENTRIC CONIC

C3 70.126 _ 8.374

LNC.M 42_47H LNC,H TINK

54.4_" 20 2 51

125.58 3 3? 3

54.42 20 2 51
125.58 3 37 3

54.42 20 2 51

125.56 3 37 3

Ol STANCE 376.544

LOt. 329.46 Vl. 27.0_3 GAL -!.82 AZL 73,?0 HCA

LOP 139.08 VP 38.015 GAP -.21_ AZP I06.02 TAI.

OP -84.99 ZAL 93._i ZAP 68.93 IrTS 343.12 7d£

169.19 SNA 129.57 ECC .17049

188.91 TAP 358.11RCA 107.48

92.15 IT[ 243.41ZAC 17.38

OLA 44.27 RAt. Z4bo_O RAO 6369.4 N[L 13o83_ PTH 2.53 _P 11.527 DPA -69.41
L-| T|NIE |NJ I.AT |NJ _ |NJ RT ASC |NJ 42'1,17H ;NJ T|NIE PO C$T T|N

4539.96 -16.48 Z09._ 140.66 48.30 21 IB 31 3940.0

3153.74 -|6.46 |01.|9 140.65 48.30 4 29 36 2553.7

4539.96 -16.48 21_J._ 140.f_ 48.30 21 18 31 _40.0

3153.74 -16,46 101.19 140.65 46.30 4 29 36 2553.7

4539.9($ -16.48 209.ZB 140.66 48._0 21 16 31 3940.0

3153,74 -16.46 10Z.19 140.65 48.30 4 29 36 2553.7

OIFFER[NTIAL CORf_CTIQq,$ NI0-CCURe_E E_COTION ACCURACY

TOE 3.4083 TRA 1.2376 TC3 -.2060 8_ .3316 .%T 2637.4 _ 25?0.0 SG3 121.4

ROE 2.3274 RRA 2.0496 RC3 -.2879 FAO .00753 RRT .9141 RRF .98r:8 RTIF .9629

Fog 1.5010 FRA .9897 FC3 -.09_0 8SP 10989 sr_ 3682._ RZ3 .0_35 R13 .9961

_Og 4.1272 _RA 2.394_ _C3 .3540 FSP -384 .%1 3602.7 St,2 762.6 THA 44.19

INC16.2977 Vl 29.452

APO 151.65 V2 35.256

ETC 218.50 CLP -77.62

RAP 106.34 ECC 2.1541

IN| 2 LAT |NJ 2 LONG

-21.69 203.28

-21.66 96.18

-21.69 203.28

-21.69 96.18

-21.69 203.26

OROIT DETERMINATION ACCURACY

ST 2356.6 SR 1697.5 5S 1061.9

CRT .9796 CRS -.9965 CST -.9930

LSA 3081.1NSA 282.8 SSA 2.4

EL| 2892.7 EL_ 278.5 ALF 35.56

LAUIqCH OAT[ AUG 23 1970 FLIGHT T|NE 138.00 ARRIVAL 0ATE JAN 8 1971

H£LIO_ENTRIC CONIC DIST/,MGIE _8Z.685

RL 151 .28 LAL -.DO LCq. 329.46 VL 27.021 G_L -1.71 ATL 66.43 PICA

RP _07.49 L_P 3.10 LOP 142.53 VP 38.012 GAP .09 AZP 113.37 TAL

RC 86.111 GL 66.42 GP -87.35 Z4L 92.16 ZAP 90.05 ET$ 248.16 ZAK

PLAN[.TOC[NTRZC CONIC

C5 138.842 VHL 11,7_3 DL4 45.39 RAL 2_0.46 RAO 65?0.5 _[L 16.1_ PTH 2.64 VHP 15.937 OPA -63,56 RAP 95.87 ECC 5.2850

LNO4 4_NTH LN_H TINE L-I TIME INJ LAT INJ _ INJ RT AS_ INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
52.91 20 5 41 4700.99 -9.94 217.76 150.52 45.47 21 24 2 4101.0 -15.49 212.27

127.09 5 51 25 3284.65 -9.9_ 107.gO 150.51 45.47 4 46 9 2684.6 -15.48 102.41

52.91 20 5 41 4700.99 -9.94 217.76 I_0.SZ 45.47 21 24 2 4101.0 -15.49 212.27
127.09 3 51 25 3284.65 -9.93 107.g0 1_0._1 45.47 4 46 9 2684.6 -15.48 102.41

52.91 20 5 41 4700.99 -9.94 217.76 190.5E 45.47 21 24 2 4101.0 -15.49 212.27
127.09 3 51 25 3284.65 -9.93 107.90 190.51 45.47 4 46 9 1684.6 -15.48 102.41

OIFFER[.NTIAL CCIRt_CTIONS MI0-CCURS[ K_CUTI_N ACCURACY ORBIT DETERMINATION ACCURACY

TDK 4.O166 TRA 3.0894 TC3 -.0_1_2 8AU .0563 .%T 2897.5 S_2442.0 .%3 87.4 ST 21355.6 SR 2160.0 SS 1042.3

2Og-4.4264 RRA-1.6656 RC3 .0113 FALP.00143 RRT -.9431RRF -.9_14 RTF .9971 CRT -.9675 CRS .9924 CST -.9994
FOE 1.4951 FRA 1.0154 FC3 .0089 8SP 11508 .%6 3789.3 RZ3 -.07_0 R13 -.9962 LSA 3163.4 NSA 241.0 SSA 1.6

BOg 5.9771 6RA 3.509_ 6C3 .0303 FSP -282 _1 3736.6 SGZ 619.9 THA 140.16 EL| 2987.1 EL| 236.2 ALF 133.30

172.23 SNA 129.55 [CC .17029

188.41 TAP .63 RC4 107.49

84.42 [T[ 149.86 ZAC 10.93

INC23.5670 VI 29.452

APO 151.61 V2 35.254

ETC 109.97 CLP 91.17

LAUNCH O4TE AUG _3 t970 FLIGHT TIN[ 140.00 ARRIVAL OAT[. JAN 10 1971

H[L|C([.NTR|C CONIC 0ISTANCE _8o907

RL 151.28 LA_ -.00 LCL 3L_3.46 VL 27.016 GAL -1.54 AZL _0.67 HCA 174.99 SMA 129.52 ECC .17011 1NC39.3257 Vl 29.452

RP 107.50 LAP 3.17 LOP 145.56 VP 38.005 GAP ._7 AZP |_._ TAL 187.56 TAP 2.55 RCA 107.49 APO 151.55 v2 35.251

R( 88.372 GL 63.41 OP -75.61 7AL 91.08 ZAP 90.42 ETS 195.35 ZN[ 72.62 ETE 96.27 7AC 8.20 [.TC 346.69 CLP 91.69

PLANETC([.NTR|C CCNIC

C3 366.306 W4L 19.139 OLA 42.15 RAL 290.8_ RAO 65_.0 _EL ZZ.082 PTH 3.24 _P25.443 0PA -53.41 RAP 82.45 [.CC 7.0285

LNO4 A2'NTH LN(J4 TZNE L-| T|NE |NJ L_T |NJ _ |NJ RT A_ IN| AZMTH IN| TINE PO CST TIN IN| 2 LAT IN| 2 LONG

57.38 20 24 51 4794.06 =3.01 _|9.55 1_7._| 47.94 11 44 45 4194,1 -6.35 213.98

122.62 3 35 9 3471.95 -3.00 118.18 157.49 47.94 4 33 i 2871.9 -8.33 112.60

57.38 L_O 24 31 4794.06 -3.01 219.55 157.51 47.94 21 44 45 4194.1 -8.35 _13.98

IL_.62 3 35 9 3471.95 -3.00 118.18 157.49 47.94 4 33 1 2871.9 -8.33 112.60

57.38 20 24 51 4794.0_ -3.01 219.55 J57.5J 47.94 21 44 45 4194.J -6.35 215.98

122.61 3 35 9 3471.95 -3.00 118.18 |57.49 47.94 4 33 1 2871.9 -8.33 112.60
01FF[.RI[NTIAL C._R/q[CT|CNS N|0-(.CI,/RS_ E_CUT|ON ACCURACY ORBIT 0_T[.RNINAT|ON ACCURACY

TO_-1.1236 TRA .9_87 TC3 ".0281 8AU .915_ S_T _33.0 S_R 3790.2 _3 65,9 ST 357;1SR 2904.7 55 1220.5

RO_-9,4066 RRA-5.8783 RC3 -.1849 FALP.01763 RRT .0380 RRF -,9970 R1"F .0303 CRT .6311CRS .9993 CST .8090

FO[. 1.7791 FRA 1.2946 FC3 .0417 B_P 11423 _ 3787.9 223 -.O690 R13 -.9970 LSA 3164.3 NSA 204.1 SSA 1.7

BO[ 9.4734 Ek_A 5.9_09 6C3 .1670 FSP -210 .%1 3750.2 .%2 532.6 THA 69.68 [.LI 2919.9 EL| 197.5 ALF 84.14

1167



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG Z] 1970 FLIGHT TIN( 14ZJ30 bRRI_AL D&TE JAN |Z 197!

H(L IOCENTRIC CONIC

RL 15| .28 LAL -.00

RP 107.51 LAP 3°24

RE 90.641 GL 47.43

PLAN(TOCENTRJC CONIE

(:]|293.32| VHL 35.963 OLA

LNEH A/NTH LN_H TIN[ L-| TIN[ INJ LAT

90.00 | 17 2 3921.28 -8.84
90.00 22 13 43 4509.47 9.85

100.00 3 8 Z0 3562.49 -1Z.37

10(3.OO Z3 5 6 4343.49 13.40

1|0.00 5 7 53 3188o40 -19°47

|lO,O0 23 22 2 4290.35 20.54

DIFFERENTIAL COR_CTION5

TOE-5°Z3_ TRA -.ZSZ8 TC3 -.(_TZ 8kU 4.2214

R0-11.9276 _R-10.3240 RE3 -.2280 FAlP.07343
FOE 2.4385 FRA 2.2889 FC3 .0492 BSP 91L_

8OE13.O263 62410.3271 BE3 .2441 FSP -169

DISTANCE 393.155

LOt. 329.46 VL Z7.008 GAL -1.14 AZL 10.99 H(A 176.70 SI4A 129.46 ECC .16965 IN(79.0104 Vl 29.452

LOP 148.83 VP 37._ GAP .33 AZP 169.00 TAL 185.59 TAP 2.30 RCA I07.50 APO 151.43 VZ 35.247

GP -52.55 7AL g(].2B ZAP 90.IB ETS 185.(_ 2Jq[ 49.60 [T[ 88.60 ZAC 27.41 [TC 290.69 CLP 90.30

26.47 RAL 247.J6 RA0 6573.1 V(L 37.611PTH 3.54 VHP 47.136 OPA -31.65 RAP 71.81ECC2"Z.2848

IN| LONG |NJ RT ASC IN| AZNTH IN| TIME PO CST TIN IN| 2 LAT fNJ 2 LONG

156.31 16_.87 62.99 2 222_ 3321.3 -12.39 ]49.43

189.42 1_3.48 63.32 23 28 52 3909.5 6.19 182.66

131.75 164.P2 62.57 4 7 42 2962.5 -15.95 |24.79

175.40 151.65 63.03 24 17 29 3743.5 9.68 168.59

107._ 168.65 61.33 6 1 2 258B.4 -23.14 IOO.06

167.SI 147.77 62.05 24 33 32 3690.3 16.64 16(3.35

NIO-CCUR.Td[ ELOCUTION ACCURACY ORBIT DETENNINATION ACCURACY

SGT 1044.6 SGR 3110.9 SG3 57.4 ST 834.5 SR 1979.3 SS 1659.2
RRT .8_ fmF -.9994 RTF -.8124 CRT .9648 CRS .9997 CST .9587

S_B 3281.6 R_3 -.0801RJ3 -.9966 LS& 2705.4 NSA 218.5 SS& 1.3

SGI 3233.3 SG2 560.9 THA 73.93 ELI 2138.4 [I.Z 203.1 ALF 67.65

LAUNCH 0ATE AUG 23 1970 FLIGHT TINE 144.00 ARRIVAL OATE JAN 14 1971

H(LI(X:ENTRIC CONIC 0ISTAN(( 404.J18

RL 151.28 LAL -.00 LOL 329.46 VL 26.998 GAL -1.93 A21. 141.49 HE4 184.20 SVlA 129.39 ECC .17238 IN251.4856
RP 107.93 LAP 3.29 LOP 152.08 VP 37.965 GAP 1.98 AZP 38.59 TAL 189.33 TAP 13.54 RCA 107.09 APO 151.70

RC 92.917 GL -59.05 GP 69.10 ZAL 91.27 ZAP 92.24 (TS 183.27 Z_ 72.33 [TE 276.94 7AC 146.91ETC 288.58

PL.ANETC_[NTRIC CONJC

C3 EO6.006 VHt. 24.617 OLA -73.42 RAL 191.00 RA0 63_.6 VEL _,_ PTH 3.39 VHP 31.388 OPA 78.43 RAP 337.31 ECC10.9733
LNO4 AZ_I4TH LNCH TIN( L-I TIN( INJ LAT |NJ LONG INJ RTA8C INJ A_4TH INJ T_NE POCST TIN INJ 2 LATINJ 2 LONG

18.91 2 39 8 2418.64 1.46 79.68 100.55 163.41 3 19 26 1818.6 9.|3 77.80

161.09 13 23 _6 M6.O2 1.47 285.55 J00.58 163.41 13 34 22 46.0 9.13 283.66

18.9J 2 39 8 2418.64 1.46 79.68 100.55 163.41 3 19 26 1818.6 9.13 77.80

161.09 13 23 36 646.02 1.47 L_5.55 100.68 163.41 13 34 22 46.0 9.13 283.66

18.91 2 39 8 2418.64 1.46 79.68 100.55 163.41 3 19 26 1818.6 9.13 77.80

161.09 13 23 36 646.02 1.47 285.55 100.38 163.41 13 34 22 46.0 9.13 283.66

DIFFERI[NTIAL O3RR(ETIONS N;O-(.(XJRSI[ (]([CUTION ACCURACY ORI_IT 0ETERt4INATION ACCURACY

TOE 4o77(X) TRA 1.3115 TC3 -.IO'Z5 8AU2.0237 SGT 16ZR.2 SGR 3491.1 SG3 65.7 ST 1155.8 SR 3045.2 $5 1822.9

R0-12.9668 RRA-1.6551RC3 .2278 FAU-.03131 RRT -.9465 RRF .9994 RIT -.9433 CRT -.9891 CRS-I.0000 CST .9887

FOE-2.8634 FRA -.3577 FE3 .0447 8SP 11878 S_ 3849.6 RZ3 -.0643 213 .9974 LSA 3729.0 NSA 163.1 SSA 1.9

_O213.8163 _RA 2.1117 6C3 .2498 FSP -206 SGI 3819.8 S(,2 478.3 THA 114.14 ELI 3253.3 EL2 159.5 ALF |10.63

Vl 29.452

V2 35.243

CLP 96.29

LAUNCH DATE AUG 23 t970 FLIGHT TIN( 146.00 ARRIVAL DATE JAN 16 197|

I'_LIOCENTR|E EONIE

RL 151.28 LAL -.00

RP |07.54 LAP 3.33

RC 95.197 GL °65.7|

PLAN[TOCENTRIC CONIC

C3 214.216 VHL 14.636

LN(.J4 A_4TH LN_H TINE

15.77 0 58 53

164.23 I1 5t 9
15.77 0 58 53

|64.23 |1 56 9
15.77 O 58 53

164.23 II 56 9

DIFFERENTIAL CORI_CTION$

TO£ 1.1138 TRA ;64510 TC3 -.O_82 BAt) .3_3
R0(-6._079 RRA-I.8824 RE3 .1111FAO.-.OO371

F0£-1.7003 FRA -.4529 FC3 .01_0 6SP 1_O42

BOE 6.6025 8RA 1,9951 8C3 .1146 FSP -274

DISTANCE 409.641

L_l. 329.46 VL 26.985 GAL -1.68 kZL 119.64 HEA 186.75 SNA 129.30 ECC :17238 INC29.64|0 Vl 29.452

LGo 15_.33 VP 37.971 GAP 2.17 A_P 60.53 TAL 188.09 TAP J4.84 RCA 107.0! APO 15| .59 v2 35.238

GP 82.52 7AL 91.66 ZAP 94.16 (TS 175.33 ZAE 86.87 ETE 265.98 ZAC 159.68 ETC 292.57 CLP 123.89

0LA -76.16 RAL 167.47 RAO 6571.2 VI[L 18.318 PTH 3.03 VHP 18.446 OPA 73.02 RAP 277.13 Ecc A.5254

L-| TINE IN| LAT IN| LONG IN| RT ASC IN| AZ_4TH IN| TIN( PO CST TIN |NJ 2 LAT ;NJ 2 LONG

2314.10 8.80 79.97 75.28 165.99 I 37 27 1714.1 16.55 78.38

5817.17 8.80 220._0 75.30 165.99 13 33 6 5217.2 16.56 259.00

2314.10 8.80 79.97 75.28 165.99 ! 37 27 1714.1 16.55 78.38

3817.17 8.80 2_0._0 75.30 165.99 13 33 6 5217.2 16.56 259.00

2314.10 8.80 79.97 75.28 165.99 1 37 27 1714.1 16.55 78.38

5817.17 8.80 2_O._0 75.30 165.99 13 33 6 5217.2 16.56 259.00
HI0-(J_UR!I( EXECUTION ACCURACY ORBIT 0ET(RMINATION ACCURACY

SGT 1169,1SGR 4010.4 SG3 86.1 ST 543.5 SR 2710ol SS |118.4

RRT -.9_32 RRF .9985 RTF -.9397 CRT -.9577 CRS -.9997 CST .9500
S_B 4177.3 _ -.0627 R13 .9973 LS_ 2977.5 MSA 158.1 SSA J.7

_I 4165.4 SG2 340.5 THA 105.64 ELl 2759.8 EI.2 153.6 ALF 100.91

LAUNEH OATE AUG 23 19'/0 FLIC_IT TINE 148.00 ARRIVAL OATE JAN 18 1971

HELIOCENTRIC r._N|C DISTANt1[ 4|S.E05

RL 151.28 LAL -.00 LOL 329.46 VL 26.9?0 6AL -I._O AZL 110.34 H(.A 189.72 _44 129.20 (CO _7282 INE_O.3401 VJ 29.4_2

RP 107.56 LAP 3.36 LOP 158.58 VP 37.955 GAP 2.47 AZP r_J.95 TAL 187.Z_ TAP 16.93 RCA 106.87 APO IS1.53 v2 35.232

RC 97.481 GL o6_.94 GP 82.81 714. 91.91 ZAP 96.84 ETS 63.52 ZA_ 95.51ETE 155.79 ZAC 164.66 (TC 204.36 CLP-162.28

PLANET(X(NTRIE E(_NIE

C3 IO5.331 VHL 10.L_63 OUt -75.9_ RAL 166.21 RAO 65?0.0 V(L 15.056 PTH 2.71 VHP 12.826 0PA 65.93 RAP 260.47 (CC 2.7335

LN(J4 A2_ATH LNEH TINE L-| TIN( |NJ LAT IN| LO_ _NJ RT AS_ ZNJ A214TH JNJ TIN( PO C$T TIN IN| 2 LAT IN| 2 LONG

15.97 0 54 J6 2186.04 17.21 78.16 71.77 165.31 I 30 42 1586.0 24.94 76.35

164.03 11 50 42 5689.85 17.22 258.98 71,78 165.31 13 25 32 5089.9 24.94 257.17

13.97 0 54 16 2186.04 17.21 78.16 71.77 165.31 1 30 42 1586.0 24.94 76.35

164.03 11 50 42 5689.85 17.22 238.9_ 71.78 165.51 13 25 32 _089.9 24.94 257.17

15.97 0 54 J6 2186.04 17.21 78.16 71.77 165.31 1 30 42 J586.0 24.94 76.35

164.03 1! _iO 42 5689.85 17.22 258.98 71.78 165.51 13 25 32 5089.9 24.94 257.|7

DIFFERENTIAL COR/_CTION_ NID-C(XJR_ (_CUTION ACCURACY ORBIT 0(TERMINATION ACCURACY

TOE-3.8794 TRAo1.4924 TC_ -._390 6AU o1_78 SGT 4074.8 SGR 1456.8 SG3 119.6 ST 2399.0 SR 1363.4 55 1054.8

ROE 2.42_O RRA .2327 RE3 .0204 FNJ .00919 RRT o._O67 RRF -.88_J R1T .9879 CRT -.9472 CRS .9768 CST -.9939

FOE_1.6107 FRA -.4514 FC3 -.0756 6SP 13682 _ 4327.4 R_5 .0892 R13 -.9948 LSA 2928.9 NSA 385.1 SSA 2.2

BOE 4.5750 8RA 1.5104 8C3 .1404 FSP °388 SGI 4247.9 S(,2 825.8 THA 163.26 ELI 2732.5 EL2 383.8 ALF |51.08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE AUG 13 1970 FLIGHT TIN[ 15(3.00 ARRIVAL DATE JAN 20 1971

HELIOCENTRIC CONIC D|STANCE 421.695

RL 151.28 LAL -.0(3 LOL 329.46 VL 26.953 GAL -J.34 AZL 105.43 HCA 192.62 SMA 129,08 ECC .17346
RP 107.56 LAP 3.38 LOP 161.83 VP 37.936 GAP Z.81 AZP 74.94 TAL 166.42 TAP 19.23 RCA 106.69

RC 99.767 GL -64.07 GP 76.97 7AL 91.92 ZAP 100.09 IrTS 39.56 7kE 101.45 ET[ 131.02 ZAC 165.00

PLANETOCENTRX C CONXC

C3 63.555 VHL 7.972 DLA -75.40 RAL 173.42 RAO 6_=43.2 V(L 13.598 PTN
LNCH AZ_4TH LNCH TII4E L-% TIN( |N J" I.AT |NJ

16.64 1 24 21 Z(370.2_ 24.67 75.57

153.36 _ 1B S 5376.47 24.M _7.35

16.¢>4 1 24 21 2070.25 24.67 75.B7

16346 1_ _lJ • 5576.47 24.M Z57.35

16.T_ 1 ,_4 _ 2070.25 24.67 75.87
J_p3._ 12 _ S 5576.47 24,M Z57._

OIFF'gRENT]Jd. Q_RR£CT|OItS

TD[-Z.TLw09 TlU -._ TC3 o..d_l_9 _ .405J
mx 3_ _ +5_ _ Ir_UJ .01g_1

:F'O[-1.9_ _lm -.4111"r F¢3 -.,_17 B�P 13_I

BO[ 4 :I:Y_JIO_ 11._IJr3 _ .LTI'6 F_ "-$_I

2.49 VHP 9.930 OPA 59.88
|NJ RT _ IN| A214TH IN| TZN( PO CST T|N

76.53 163.89 1 58 52 1470,2

76.56 163.89 13 51 4 4976.5

76.53 163.89 I _ 52 1470.2

76.56 163.89 13 51 4 4976.5

76.53 163.89 1 58 52 1470.2
76.56 163.89 13 51 4 4976._"

NIO-COURS( EXECAJTZON ACCURACY

SGT 3462.4 SM L'f_l.3 SG3 161.7

RRT -.9391 RIIF -.9913 RTF .9706

Sr,B 43_M,9-113 .105J R15-.9925

9Gt 4334.0 _ 741.4 1_ 142.83

INC15.4308 Vl 29.452

APO 151.48 V2 35.226

ETC 2134.66 CLP-140.98

RAP 25_.09 ECC 2.0460

IN| 2 LAT IN| Z LONG

32.34 73.66

32.34 255.15

32.34 73.66

32.34 255.15

32.34 73.66

32.34 255.15

O88|T DETERN|NATION ACCURACY

ST 2129.2 SR 2225.4 SS 1219.2

CRT -.9800 CRS .9988 CST -.9887

LSA 3297.7 NSA 312._ SSA _.8

ELI 3064.5 EL2 307.9 ALF 133.71

FLiGhT TZ_ 13_.D0 ARRIVAL DATE JAN L_Z 1971

NEL ;OC[NTIr_c COqlI C

RL 151 J_ _ -.,_1_
m' ltTt.IO _ 3._9

• C 1OZ.0_3 r., 41 .dO

(:3 43.935 VNI. 6.3_M
LNCH ATNTH I.MCH T[NE

;Y.74 Z 5 ai

I_Z.26 12 54

17.74 Z 3 _0

17.74 2 5 _0

I¢R.Z_ IZ 54 3_

OISTalK[ 42't+_3

_1_ _L _._34 _ _.16 _ ]I_.AZ Hr_ I_._Y SNA 128.96 ECC .17429 ZNC12.4233 Vl _9.45_

IAMI,4Tt _P 37._'J$ GAP $.14} J_P 1_.04 T,tl. 185.62 TAP _1.39 RCA 106.48 APO 151.43 v2 35.218

/J' TJ.91_ 2W. tlIAF_ TAP 103.71 ITS 37._J) Z_( 106.38 ET( 1_0.62 ZA4_ 162.51 ETC 220.31 CLP-136.92

-74.44 _1. ]_J.J_ NOD craM+7 VFJ. 1Z.34| PTH 2.34 M4P 8.240 OPA 54.39 RAP 246.54
L-| TJ_4E _NJ I_tT _ _ ;NJ RT AS_ |NJ AZNTH ;NJ TIN[ PO CST T_M IN| 2 LAT

15ff4,4'J _.433 73.1_ B'_.63 16|.84 Z _8 14 1374.5 38.19

_4114o_1_ _0.44 L_3o4_ 83.(d_ 16| .83 14 215 3 4885°0 38,20

|974°49 30.I$3 _.OB 113.63 161.84 2 3_ 14 1374.5 38.19

$484.99 30.64 _.(J_ 83.66 161.B3 14 _ 3 4665.0 _.20

liffA.d_ 30.6.3 7sJ,d_) 83.63 161.84 Z _ 14 1374.5 38.19

_454._J 30,64 _3._}B 83.66 J61.83 14 16 3 4885.0 38.20

OZFF(R_NTIAL CQ_I_C T][(]_

TOEoZ.7249 TiM -.74t_ TC3 -.7518 &KI .5148

ROE 2.7475 lIRA .3707 IIC3 .4632 FAU ,0"_73

FC(-,Z.Z993 FR_ -.36_9 F¢3 -.571,1 e_P I_03_

eo( '_ ,_696 BRA .833_ tK:3 ._,11 FSP -678

MIOoCQ.W/_ ()_CUTIOi ACCURACY

SGT 3_23.8 _ 2740.3 SG3 210.5

_rr o.947_ _ -,g941 RTF .9680

4463.9 RZ3 .1217 RJ3 -.9899

_J 4409.0 $_ 697.9 IHA 14_.50

ECC 1.7165
|NJ 2 LONG

70.34

252.93
70.34

252.93

70.3A

252.93

OI_|T 0ETERN_NATION ACCURACY

ST 2474.9 SR 2412.9 6S 1443.5

CRT -.9891 CRS .9997 CST -.9925

LSA 3756.5 NSA 263.3 $SA 3.6

ELI 5447.1 EL2 254.5 ALF 135.75

LAUNCH _TE AUG 23 1970 FLIGNT TIN[ 154.00 ARRIVAL GATE JAN 24 1971

H(L I(XENTRIC CONIC

RL 151.25 LAL -o00

RP I07.63 LAP 3.39

RC 104.339 GL -58.41

PLANE TOCENTRI C CONIC

C3 32.465 VHL 5.698

LNCH ATNTH LNCH TINE

19.28 2 47

1_.72 13 30 46

19.28 2 47 50

160.72 13 30 48

19.211 2 47 50

160.72 13 30 48

01STANCE 433.961

LQ. 329.46 VL 26.913 GAL -1.02 AZL 100.39 h_A 199.15 ,SNA 128.82 ECC .17525

LOP 16_.32 vP 37.895 GAP 3.51 AZP B0.17 TAL 184.81 TAP 23.96 RCA 106.24

GP 65.42 7AL 91.15 7AP 107.65 ETS 37.72 7AE 110,50 ETE 132.29 7AC 158.77

OLA -73.10 RAL 19"Z.99 RAO 6568.3 _L 12.403 PTH 2.24 VHP 7.179 DPA 49.21

L-I TIN( INJ LAT INJ _ INJ RT _S_ INJ A2'NTH INJ TIN[ PC) CST TIN

1897.1? 35.13 69.76 90.64 159.18 3 19 27 1297.2

5414.20 35.14 253.91 90.66 159.18 15 1 2 4814.2

1897.17 35.13 69.76 90.64 159.18 3 19 27 1297.2

5414.20 35.14 253.91 90.66 159.18 15 1 2 4814.2

1697.17 35.13 69.76 90.64 159,18 3 19 27 1297.2

5414.20 35.14 253.91 90,_ 159.18 15 ! 2 4814.2

INC10.5913 Vl 29.452

APO 151,39 v2 35.211

ETC 231.25 CLP-136.78

0IFFER_NTIAL CO_q[CTIONS

T0g-2.7814 TRA -.$696 TC3-J .1625 BAU .5798

ROE 2.40_5 RRA .21_1RC3 .6582 FAU .037(_]
F0(-2.6176 FRA -.2714 FC3-1.0027 8SP 14231

80( 3.6760 BRA .6(_9 _(:3 1.3359 FSP -8_9

NI0-_3JRS[ EN[CUTION ACCURACY

RRT o.95_8 _F -.9943 RTF .9685

S_ 4520.3 _23 .1348 R!3 -.9873

SGI 4473.2 S_ 650.9 THA 144.67

RAP 242.49 ECC 1.5343

IN| 2 LAT IN| 2 LONG

42.55 66.33

42.56 250.46

42.55 66.53

42.56 250.48

42.55 66.33

42,§6 250.48
ORBIT DETERMINATION ACCURACY

ST 2859.0 SR 2427.6 SS 1642.2

CRT -.9934 CR5 .9999 CST -.9948
LSA 4086.0 HSA 227.3 SSA 4.4

ELI 3744.5 EL2 212.6 ALF 139.70

LAUNCH DATE AUG 23 1970 FLIGHT TIN[ 156.00 ARRIVAL GATE JAN 26 1971

HELIOCENTRIC CONIC

RL 151.28 LAL -.00

RP 107.65 LAP 3.38

RC 106.624 GL -55.30

PLAN(TOCENTR|C CONIC

C3 25.726 VHL 5.072

LNCJ4 ATMTH LNCH TIN(
21.19 3 28 6

158.61 IA 3 6

21.19 3 28 8

158._1 14 3 6
21.19 3 28 8

138.81 14 3 8

DIFFERI[NTIAL CC_I_ECTIONS

T0(-2.7826 TRA -.4161 TC5o1.6243 8AU .6244

ROE 2.0477 RRA .0969 RC3 .6109 FAU ,0453e

FOE-2.8036 FRA -.1490 FC3-1.5274 8SP 14410

_C)E 3.4348 _RA .4273 _C3 1.8154 FSP -968

DISTM¢C[ 440.096

LCL 329.46 VL 16.891 GAL °.85 AZl. g_.92 HCA 202.35 ,_AA 128.67 ECC .17633 INC 8.92J7 Vl 29,452

LOP 171.56 VP 37.871 GAP 3.86 AZP 81.74 TAL 185.96 TAP 26.31RCA 105.98 APO 151.36 V2 35.202

6P 60.17 7AL g0.37 7AP 111.67 ETS 38.50 ZAE 113.95 ETE 154.92 2AC 154.65 ETC 238.29 CLP-137.94

OLA -71.44 RAL _02.10 RAO 6568.0 V[L 12.129 PTH 2.17 VHP 6.487 0PA 44.30 RAP 239.45 ECC 1.4234

L-| T|N[ IN| |_AT |NJ LONG IN| RT A.S( IN| AZNTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LC_G
1834.59 _.39 65.95 96.66 156.04 3 58 43 1234.6 45.62 61.73

5360,53 38.40 252.05 96.68 15t_.04 15 32 29 4760.5 45.62 247.83

1834,59 _.39 65.95 _.66 156.04 3 58 43 1234.6 45.62 61.73

5360.53 .,_.40 252.05 _._8 156.04 15 32 29 4760.5 45.62 247.83
1834.59 _8.39 65.95 gG._ 156.04 3 58 A3 1234.6 45.62 61.73

5360.53 _.,10 252.05 96.68 156.04 15 32 29 4760.5 45.62 247.83
NIO-OOt_SI[ (_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 3844.| _R 2479.0 SG3 308.0 ST 3174.7 SR 2315.6 SS 1777.4

RRT -19585 RR_ -.9_37 R'rF .9697 CRT -.9954 CR5 1.00130 CST -.9960

SC_ 4574.1 1_5 ,14_7 R13 -.9851 LSA 4308.1 NSA 201.0 SSA 5.4

SGI 4534.7 S(,2 5_.1 THA 147.65 EL1 3925.4 EL2 178.8 ALF 143.93
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE AUG 23 1970 FLIGHT TINE 158.00 ARRIV4L OAT[ JAN 28 197|

HELIOCENTRIC CONIC 0ISTANCE 446.Z21

RL 151.28 LAL -.DO LQ. ]29.46 VL 26.86? GAL o.66 AZL 97.80 I_A 205.55 SNA I28.5! ECC .17755 IN(: 7.8046 VI 29.452
RP 107.68 LAP 3._NS LCP 174.80 VP 37.846 GAP 4.2| AZP 82.95 TAL 18._.08 TAP 28.63 RCA J05.69 APO 151.33 V2 55.193

RC 108.906 GL -52.16 GP 55.29 ZAL 89.34 ZAP llS,?O ETS 39.27 ZAE 116.79 ETE 137.91 ZAC 150.55 ETC 242.94 CLP-139.61
PLAME TOCENTRI C CONIC

C3 21.341 VHL 4.620 0LA -69,§6 RAL 2J0.23 RAO 6567.9 VI[L |l.947 PTH 2.|3 VHP 6.028 OPA 39.65 RAP 237.17 ECC !.3512

LNCH AZNTH LNCH TINE L-Z TINE |NJ I.AT |NJ LO_ |NJ RT AK |NJ AZNTH IN| Till| PO (:ST T|N |NJ 2 LAT IN| 2 LONG

23.37 4 5 13 1783.25 40.64 61.76 |0J.56 |52.59 4 34 56 1183.2 47.62 56.73

136.63 14 30 54 5320,62 40.65 |SO.IS IOI.57 |52.59 IS 59 35 47210.6 47.63 245.11

23.37 4 5 13 1783.25 40.64 6J.76 10].56 |_.P2.59 4 54 56 |183.2 47.62 56.73
156.63 14 30 54 5320.62 40.65 250.|5 |0|.57 |52.59 IS 59 35 4720.6 47.63 245.1!

23.37 4 5 13 1783,25 40;.64 61.76 |01.56 |52.59 4 34 56 1183.2 47.67 56.73

156.63 14 30 54 5320.62 40.65 250.|5 |O|.S7 |52.59 |5 59 35 4720.6 47.63 245.1!

OIrFFR[NTIAL COilqECTIOM_ NI0-O01JI_E [}_¢UT|ON ACCURACY Q_IT DETERMINATION ACCURACY

TOE-2.7288 TRA -.27_4 TC3-2.|_5 8AU .6450| _T 4030.3 S_ _Z9e.Z _3 348,8 ST 3397.5 SR 2128.8 SS 1842.4

ROlE I .7|62 RRA .004| Re3 ,9204 FAU .05|20 RRT -.9619 _ -,_5 RTF .97J1 CRT -.9965 CRS I .OOOO CST -.9964

FOE-2.85|9 IrRA -,0_J9 FC3-2.1054 BSP |4633 _ 46_.5 RZ3 .|486 R|3 -.985| LSA 4408.5 NSA |82.5 SSA 6.3

eOE 3.2236 _A J733 8C3 2.3|35 FSP -|12| SG| 4603,9 SGZ 548.9 TNA 150.66 ELI 4006.4 EL2 151.4 ALF 147.97

LAUNCH OATE AUG 23 1970 FI.I_T TIME |60.00 ARRIVAL 0ATE JAN 30 197J

HELIOC1ENTRIC C_4IC 0ISTAIKZ 452.33J

RL 15] .28 I..AL -.00 LOL 329.46 VL 26.842 GiLL -.47 AZL 96.92 HOt 208.76 SNA 128.34 [CC .17889 IN(: 6.9224 Vl 29.452

RP |01.7| LAP 3,32 _ |78.04 VP 37.819 GAP 4.56 AZP 85.9e TAL |82.|6 TAP 30.92 RCA |05.38 APO 15| ._0 V2 35.184

RC 1Jl.186 GI. -49,04 6P 50.79 ZAL 88.07 ZAP |19.64 lETS 39.20 ZA[ |19.09 ETE |41.03 ZAC 146.64 ETC 246.17 CLP-J4J .47
PLANE T(_ENTRIC CONIC

C3 18.350 VHt. 4.284 OLA o67.5| RAL 2|7.43 RAO 6_7.7 VEL |J.SZ| PTH 2.09 VHP 5.726 OPA 35.28 RAP 235.49 ECC 1.502D
LNO,_ 42147H LNCH T|NE L-| TIN| |NJ LAT |NJ _ |NJ RT A_ IN| AZt4TH |NJ TIN| PO CST TIN IN| Z LAT IN| 2 LONG

25.75 4 39 9 I?40._H) 42.06 57.._NS |0_.48 148.99 5 8 9 |140.4 48.76 51.53

154.25 14 54 27 5291,76 4_.07 248._0 105,50 148.96 J6 22 39 4691.8 48.77 242.47

25.75 4 _9 9 1140._ 4_.06 57.3_ 105.48 |48.99 5 8 9 1|40.4 48.76 51.33

154.25 14 54 27 5291.76 42.07 248._D |05._0 148.98 16 _2 39 4691.8 48.77 242.47

23.75 4 39 9 J740.39 42.0_ 57.36 J05.48 |48.99 5 8 9 1140.4 48.76 51.53

1_4.25 14 54 27 5291.76 4Z.07 248.30 105._0 148.9_ 16 22 39 4691.8 48.77 242.47

OIFFE_NTIAL _CTIOI_ NI0-_OUR_ [_CUT|(_N ACCURACY CR0|T'0ETERNINATION ACCURACY

TO1[-2.63_3 TRA -.l_l_| TC3-2.6373 I_U .6gO6 SGT 4ZJ4.9 _ Z09_.3 SG3 380.? ST 3529.7 SR 19(39.3 SS 1843.3

ROE I .4264 RRA -.0_8 RC3 .9_45 FAU .05_84 _ -.9(h_9 RIIF -.9807 RTF .9725 CRT -.997| CRS J .0000 CST -.9965

F08-2.7828 FRA .|524 FC3-E.M|8 8SP |4897 _d_ 4708.3 RL_ .149| R|3 o.9816 L$A 44|2.8 NSA 169.3 554 7.4

BOg 2.9975 8RA .|_O_ 8(3 2.8|51 IrSp -lZ30 SG| 4681.4 _ _O'_.7 THA |54.04 ELl 4010.9 EL2 128.1 ALF !51.63

LAUNCH OATE AUG 23 !970 FLIGHT TIN| |62.00 ARRIVAL DATE FEB I !971

H_LIOCENTRIC CONIC 01STANCE 458.426

RL J51 .28 LAL -.00 L(X 329.46 VL 26.816 GAL -.27 AZL 96.20 PICA 211.98 S_4A 128,17 ECC .18036 INC 6.Z04J Vl _9.452

RP _07.74 LAP 3.28 LOP 18|.28 VP 37.792 GAP 4.90 A_'P 84.73 TAL |81._| TAP 33.!9 RCA 105.05 APO 151.29 VZ 35.174

RC 113.462 GL -45.97 GP 46.68 _AL 86.59 ZAP 123.42 ITS 40.38 ZAIr |20.90 ET[ 144.13 ZAC 143.01 ETC 248.49 CLP-!43.39

PLANE TO_ENTRIC CON](:

C3 16.247 VHL 4.03| OLA -65.36 RAL 223.85 RA0 6567.7 VEL 1|.732 PTH 2.07 VHP 5.534 OPA 31.19 RAP 234.32 ECC | ._674

LNCH AZNTH LN_H TIN| L-| TZN[ |NJ I.AT |NJ LONG IN| RT AS(: |NJ AZNTH |NJ TIN| PO CST TIN IN| 2 LAT IN| 2 LONG

28.21 5 10 26 1_03.9| 4E.81 52.88 J08.69 145.36 5 38 50 1103.9 49.20 46.35

151.73 15 14 24 527|.9_ 42.82 246.59 108.71 145.)6 16 42 16 4672.0 49.21 240.05

28.27 5 10 Z6 1703.91 42.81 52.8_ |08.69 145.36 5 38 50 1103.9 49.20 46.35

151.73 |5 |4 24 5ZTt._NS 42.82 246.59 |08.7| |45._6 16 42 16 467_.0 49.21 240.05
28.27 5 |0 26 |/O3.9| 42.8| 52.88 |08.69 145.36 5 38 50 1103.9 49.20 46.33

151.73 15 14 24 5271.96 42.82 246.59 |08.7| 145.36 16 42 |6 4672.0 49.21 240.05

OIFFER[NTIAL COqq[CT|ON_ NIO-COURSI[ E)_CUTICN ACCURACY ORBIT 0ETERM|NATION ACCURACY

TOE-2.9_9_ TRA .0OZ| TC3-3.|_07 8_J .7186 SGT 439|.0 SGR 191J.6 SG3 403.6 ST 358Z.7 SR 1687.2 SS 1793.3

|.1838 RRA -.J174 R(3 1.0094 FAll .0(|020 _ -.9647 _ -.9_83 RTF .9734 CRT °.9975 CR5 .9999 C$T -.9963

FOE-2.6283 FRA .3t57 FC3-3.2|23 8SP |5|46 _ 4789.J RZ3 .|465 R|3 -.9803 LSA 4344.2 NSA 160.6 SS4 8.5

80£ 2.7840 BRA .||75 8C3 3.3085 FSP -|_(_ _G| 4766._ _. 4M.J THA |56.99 ELl 3958.6 EL,? 108.3 ALF 134.82

LAUNCH OATE AUG 23 Jg?O FLIGHT TIN|" 164.00 ARRIVAL 0ATE FEB 3 1971

/'_t. |O_ENTRI C CCNIC

RL |SJ .28 LAL -.00

RP 107.77 LAP 3.23

RC 115.7_6 GL -42.96
PLANE TOCl[NTR | C CON|_

C3 14.74| W4L 3.839

LNO4 A214TH I.N_H TINE
_O,88 5 39 35

149.|2 15 3|

50.88 5 39 35

149.12 15 3J 22

50.88 5 39 35

149.12 |5 31 22

OIFFERIENTIAL C(3Rf_C T|CN.q

T0[-2.3950 TRA .|_ TC3-3.6304 gall" .7420

ROE .9885 RRA -.1482 Re3 .9919 FAU .06189

Ir0[-2.42_O FRA .4_35 FC3-3.6347 8_ :) 15_O7

BO[ 2.3892 BRA .1970 BC3 3.7693 FSP -137|

0|8TNK[ 464.503

LOL 329.46 VL Z_./_9 GAl. ".05 AZt. 9_.60 HCA Z13.|9 SNA |27.99 ECC .18J96 IN(: 3.6048 Vl 29.432

LCP 184.5_ VP 37.763 GAP 3.29 AZP 85.41 TAL 180.23 TAP 35.42 RCA 104.1'O APO 15t .28 v2 35.164
GP 42.95 ZAL 84.90 ZAP |_.99 rTS 40°72 ZAE |LP_,29 [Tr 147.10 ZAC J39.7! lrTC 250.23 CLP-J45.30

OLA -63.14 RAL Z29.63 RAO 6_7.6 VEI. 11.667' PTH 2.05 VHP 5.4L_ OPA 27.41 RAP 233.56 ECC 1.2426

L-| TIN[ ;NJ LAT ;NJ _ |NJ RT A._K: |NJ A_4TH |NJ T|N[ PO C_T T|M |NJ 2 LAT IN| 2 LONG

|672.23 43.0| 48.43 |J|.4Z |4|,83 6 7 27 1072.2 49.07 41._O

5259.T_ 43,0'Z 245.1| 11|.43 141.82 16 59 2 4659.8 49.08 237.98

1672.23 43.01 48.43 111.4_ |41.83 6 7 27 1072,2 49.07 41.30

5259.77 43.0'_ 245.1| Ill .43 141.82 16 59 2 4659.8 49.08 237.98

1672.23 43.0| 48.43 111.42 J4|.83 6 7 27 |072.2 49.07 4"1.30

5259.77 43.0"Z 245.11 11|,43 141,82 16 59 2 4659.8 49.08 237.98

NI0-C(XJR_ EXECUTION ACCURACY CI_IT 0ETERRINATION ACCURACY

SGT 4_93.5 IK_ 1730.8 SG3 415.6 ST 3574.5 SR 1482.6 SS 1709.6

RRT -._149 R_" -._4_ RTF .9754 CRT -.9980 ORS .999? CST -.9962

SC,8 48T| .4. RZ3 .1345 RI3 -.9803 LSA 4227.9 MSA 149.8 SSA 9.6

S_I 4852.6 SG2 4L_.5 ?HA J59.69 ELI 3868.8 EL2 87.2 ALF 157.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE AUG _3 1970 FLI6HT TIN[ 166.00 ARRIVAl DATE FEB 5 1971

HELIOCENTRIC CONIC

RL 151.28 LAL -.[10 LOL 329.46 VL

RIP 107.80 LAP 3.16 LOP I07.7§ VP

RC 118.005 GL -40.01 GP 39.59 ZAL

PLANE TOCENTRIC CONIC

C3 13.658 VHL 3.696

LNO4 ATMTH LKH TIME
53.57 6 7 5

146.43 15 45 48

33.57 6 7 9

146.43 15 45 48
33.97 6 7 5

146.43 15 45 48

DIFFERENTIAL C_RglEC T XCI_

T02-2.2476 TRA .2873 TC3-4.0897 0AU .7(_7

ROlE .8_ RRA -.1878 RC3 .95|2 IrAU .06234

F02-2.1658 FRA .6357 FC3-3.99J4 0SP 15C_1
2.3932 BRA .3433 8(:3 4.1999 FSP -1379

Ol STAI_E 47U. 561

26.761 GAL .18 AZI:. 95.09 HCA 218.41 _44 127.80 [CO .18370 INC 5.0942 V1 29.452

37.733 GAP 9.59 AZP 96.00 TAL 179.21 TAP 37.61 RC4 104,33 APO 151.28 V2 35.153
83.04 ZAP 13(J,35 ETS 40.96 ZAE 123.33 ETE 149.89 2AC 136.74 ETC 251.58 CLP-147.16

DLA -60.87 RAt. 234,89 RAO 6567.5 VEt. 11.621 PTH Z.04 VHP 5.371 OPA 23.91 RAP 233.17 ECC I .2248

t.-I TINE INJ t.AT INJ _ INJ RT ASC INJ AZMTH INJ TII, E PO (:ST TIN INJ 2 t.AT JNJ Z LON5

1644.12 42.77 44.07 113.84 138.46 6 34 29 1044,1 48.50 36.49

5254.24 42.78 243.93 113.85 138.45 17 13 22 4654.2 48.51 236.34

1644.12 42.77 44.07 113.84 138.46 6 34 29 1044,1 48.50 36.49

5254.24 42.78 243.93 113.85 158.45 17 13 22 4654.2 48.51 236.34
1644.12 42.77 44.07 113.84 158.46 6 34 29 1044.1 48.50 36.49

52§4.24 42.78 243.93 113.85 138.45 17 13 _ 4654.2 48.51 236.34

N|D-_ EXECUTICN ACCURACY CI_IT DETERlqINATION ACCURACY
`%T 4701.9 `%R 1573.6 `%3 4_.4 ST 3496.5 SR 1287.1 SS 1583.9

RRT o.N12 RRF -.cj_05 RI"F .9734 CRT -.9981 CRS .9992 CST -.9950

4959.2 I_ .1_. R13 -.9775 LSA 4045.6 MSA 154.4 SSA 10.8

`%1 4941,9 S6Z 413,1 1'144 162.04 ELI 3725.1 EL2 74.9 At.t:" 159.82

LAUNCH DATE AUG 23 1970 FLIGHT TINE 168.00 ARRIVAL DATE FEB 7 1971

HELIOCENTRIC CO41C DISTJNCI[ 476.599

RL 151.28 LAL -.00 t.OL 329.46 VI,. 26.732 GAL. .41 A2'L 94.65 HCA 121.62 _ 127.61 ECC .18558 IN(: 4.6515 Vl 29.452

RP 107.84 LAP 3.09 _ 1gO.96 VP 37.701 GAP 5.9_} AZP 86.52 TAt. 178.16 TAP 39.78 RCA 103.93 APO 151,30 V2 351141

RC 120.271 Gl. -37.14 GP _6.57 714. 81.03 ZAP 133.48 ET$ 41.13 2'AE 124.07 I_TE 152.46 7AC 134.09 [TC 252.66 CLP-148.96

PLANE TOCENTR/C CONIC

C3 12.891 VHt. 3.5gO 0LA -58.57 RAL 239,71 RAD 6557,5 VEL 11,588 PTH 2.O3 VHP 5.366 0PA 21_.69 RAP 233.09 ECC 1.2122

t.NCH ATNTH LNO4 T|NE L-I TIME INJ LAT ]NJ LO_ [NJ RT AS(: |NJ 4214TH INJ TINE PO C$T TIN |NJ 2 t.AT INJ 2 t.ON(;

36.32 6 33 17 1618.67 42.17 _9.87 Jl6,|0 135,29 7 0 16 1018.7 47,57 31.94

143.68 15 58 5 5254,62 42,18 243,11 116,11 135,29 17 25 39 4654,6 47,58 235.18

56.32 6 33 17 1818.67 42.17 59.87 116.10 135.29 7 0 16 1018.7 47.57 31.94
143.68 15 58 5 '.P'254.61 42.18 243.11 116.11 135.29 17 25 39 4654.6 47.58 235.18

36.32 6 33 17 1818.67 42.17 39.87 116.10 135.29 7 0 16 1018.7 47.57 31.94

143._ 15 58 5 5254.62 42.18 243.11 116.11 135.29 17 25 39 4654.6 47.58 235.18

OIFFER1ENTIAL CORR[CTI(]qS NID-CCL_81[ EXECUTION ACCURACY O281T OETERNINATION ACCURACY

T01[-2.1069 TRA .4L_6 TC3-4.5077 BAU .7922 SGT 4848.0 S_R 1431.6 S_3 421.8 ST 3386.5 SR 1126.0 SS 1453.6

ROE .6954 RRA -.2067 RC3 .9001 FAU .06214 RRT o.9586 RRF -.9749 RI"F .9739 CRT -.9985 CRS .9983 CST -.9939

FOE-1.9137 FRA .7_5 FC3o4.1719 8SP 16055 `%8 5(_4.9 R_3 .1232 R13 -.9769 t-SA 3850,5 MSA 152.4 SSA 12.0

BOE 2.2187 0RA .4759 _C3 4.5967 FSP -1397 `%1 50_9.7 `%Z 39_Z.1 THA 164.10 ELI 3568.4 EL2 57.8 AL.F 161 .I_3

LAUNCH O4TE AUG 23 1970 FLIGHT 1II4[ 170.D0 ARRIVAL OATE FEB 9 1971

HIELIO(ENTRIC CONIC

RL 151.28 LAL -.00

RP 107.87 LAP 3.00

RC 122.531 GL -34.34

PLANETOCENTRIE CONIC

C3 12.369 VHL 3.517

LNC_ A,_,ITH LNCH TINE

39.11 6 58 31

140.89 16 8 21_

39.11 6 58 31

140.89 16 8 26

39.11 6 58 31

140.89 1_ 8

OIFFERI[NTIAL COK_ECTIONS

T0£-1.9_39 TRA .5889 TC3-4.8358 _AU .8111

ROE .5_13 RRA -.2_'263 RC3 .8231FAU .0_040

FOE-I.6476 FRA .gO_7 FC3-4.2"173 8,%° 16174

BOE 2.0413 ERA .6309 _C3 4.g053 FSP -1366

LAUNCH DATE AUG 23 1970

H[LIOCENTR|C CCNIC

RL 151.28 LAL -.00 LOL 329.46 VL 16.672 GAL

RP 107.91 LAP 2.91 _ 197.44 VP 3_,637 GAP

01STANCE 482.618

LCL 529.46 VL 26.702 GAL .67 ATL 94._6 PICA 224.83 SNA 127.42 ECC .18761 INC 4.2616 Vl 29.452
tOP 194,21 VP 37.670 GAP 6.28 AZP 86.98 TAt- 177,08 TAP 41.92 RCA 103.51 APO 151.32 V2 35.130

GP 33.87 7AL 78.88 7AP 136.38 ET$ 41._7 ZAE 124.58 ET( 154.80 7AC 131.75 ETC 253.55 Ct.Po150.68

DLA °56.27 RAL 244.17 RAD 6567.5 VEt. 11,565 PTH 2.02 VHP 5.396 0PA 17.72 RAP 233.28 ECC 1.2036

L-J TZN[ INJ LAT INJ LONG INJ RT AS_ JNJ AZNTH INJ TIN_ PO C$T TIN INJ 2 LAT ZNJ _ LONG

1595109 41.27 35.84 118.29 132.57 7 25 6 995.1 46.36 27.68

5260.52 41.28 242,68 118._0 132.36 17 36 7 4660.5 46.37 234.52

1595.09 41.27 35.84 118.29 152.37" 7 25 6 995.1 46.36 27.68

5260.52 41.28 _42.68 118,30 132.36 17 36 7 4660.5 46.37 234.52

1595.09 41.27 35.84 1|8.Z9 132.37 7 25 6 995.1 46.36 27.68

5260.52 41.28 242._8 118,30 132.36 17 36 7 4660.5 46.57 234.92

MI0-COLMS_ EXECUT|ON ACCURACY CR_IT DETERMINATION ACCURACY

`%T 4968.6 _ 1305.0 `%3 415.9 ST 3226.7 SR 983.2 SS 1306.5

RRT o.9_33 RRF -.9676 R1T ,9730 CRT -.9990 CRS .9962 CST o.9918

5137.1 _ .1144 R13 -.9753 LSA 3614.0 NSA 157.0 SSA 13.2
,%1 51_.9 _. _2.3 THA 165.86 ELI 3373.0 EL_ 42.2 ALF 163.07

FLIGHT TIME 172.00 4RRIVAL DATE FEE 11 1971

DISTANO[ 488.614

._M AZL 93.91H_ _28.05 5N_ 127.22 ECC .18979 IN(: 3.9157 VI 29.452

6.61 AZP 87.M TAL 175.98 TAP 44.02 RCA 103.07 APO 151.37 V2 35.118
129.67 ETC 25a.31Ct-P-152.34RC 124.788 GL -31.63 5P 31,45 ZAL 76.63 ZAP 1_.0_ ITS 41.41 7N[ |_4.91 [TE 156.90 ZAC

PLANETOCENTRIC CONIC

C5 12.045 VV4. 3.4710LA -53.97 RAL 248._. RN) 6_7.5 VEL 11,551 PTH 2.02 VHP 5,455 DPA 15.00

LNO4 AZNTH LNCH TINE L-I TINE INJ LAT
41.93 7 23 0 1572.M 40.14

138,07 16 17 3 5271,62 40,15

41.93 7 23 0 1572.78 40.14

I_.07 18 17 3 5271,62 40,15

41,93 7 23 0 1572,78 40,14

138.07 16 17 3 5Z71.61 40.15

OIFFER_.NTIAI. CORIq[C TIOLS

T012-1.8080 TRA .7470 TC3-5.|146 _AU .8324

ROE .5120 RRA -.23g0 RC3 .7479 FAU .0_843

F0£-1.4055 F_ 1.0_9 FC3-4.1998 8SP 16475

_OE 1.8791 ERA .7843 _C3 5.i690 FSP o1345

INJ _ INJ RT AS_ INJ AZMTH INJ TIME F_ CST TXN

31.97 1_.47 129.69 7 49 13 972.8

241.6_ |_.48 129.68 17 44 54 4671.6

31.97 1_0.47 129.69 7 49 13 972.8

142.65 1_0.48 129.68 17 44 54 4671.6

31.97 120.47 129.69 7 49 13 972.8

_42.65 110.48 119.68 17 44 54 4671.6

NIO-COUg_ EXECUTION ACCUR4Cv

,%T 5089.9 _R 1197.5 ,%3 407.0
RRT -.9470 RR£ -.9587 R1T .9725

Sr_ 5128.9 R_3 .1018 213 -.9743

,%1 5215.4 `%_ 375.3 THA 167.37

RAP 233.70 ECC 1.1982
INJ 2 LAT INJ 2 LONG

44.94 23.69

44.95 234.37

44.94 23.69

44.95 234.37

44.94 23.69
44.95 234.37

O_1T OETERNIKATION ACCURAC_

ST 3052.1 _q 869.0 SS 1167.8

CRT -.9995 CRS .9923 CST -.9889

t.SA 3577.6 MSA 162.1SSA 14.4

ELl 3173.5 EL2 26.0 ALF 164.11
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5, 1970 )

LAUNCH DA_'£ _ 23 1970

HEL IOC[NTR|C CONIC

RL 151 ._B LAL -.00

RP 107.99 LAP Z.8|

RC 127.036 GL -29,O1

PLANE TOC[NTR|_ C(_l|C

C3 11.891 S#4L 3.448

LNC.J4 ATNTH _ TXNIE

44.78 7 46 56

136.22 16 23 59

44.78 7 46 56

135,ZZ 16 R3

44.78 7 46 56

135.ZZ 16 23 59

trLIGHT TIME 174.00 ARRIVAL DATE FEB 13 1971

D_ST_NCE 494.587

LQ. 329.46 VL Z6.641GAL I.Z2 ATL 93.60HCA 231.26,T#4A
LOP Z00.66 VP 37.603 GAP 6.97 AZP 67.75 TAL 174.85 TAP

GP 29.29 7AL 74,31 ZaP 141,57 ETS dJ.S7 ZAE |ZS.IO ETE

127,DZ £CC .19214 INC 3.5994 VJ E9.492
46.11RCA 101.61APO 191.42 V2 39.105

|�B.TB ZAC 127,89 ETC 294.98 CLP-153.93

-5J._ R,M._JZ.19 _ 6567.5 _I[L 11.545 PTH 2.D! _ 5.538 DPA 12.50 _P Z_4.32ECC 1.1957

L-I TIM[ |NJ LAT IN| _ |MJ RT A_ IN| AZNTH IN| TINE PO CST TIN IN| 2 LAT |NJ 2 LONG

155J.15 38o82 _M.Z7 _22,E8 127.26 8 12 47 951.1 43.35 19.93

5287.81 38.B4 245,_ 122.89 L_7.ZS 17 52 7 4687.,8 43.36 234.7!

1551.15 _J8.82 28.27 IL_Z,C_t 127,26 8 12 47 95I.| 43.35 J9.93

5287.B1 38.84 243.05 |_.'69 1Z7.25 17 52 7 4887.8 43.36 234.71

1551.15 38.82 28.27 ILmZo6_ 127.Z$ • 12 47 951.J 43.35 19.93

52g7.Sl 38.84 _J3.05 !r_.69 J27.25 17 52 7 4687.8 43.3s 23a.71

OIFFERI[NT|AL CORR[CTICNS MIO-t_IR�E [_C.L/TI(_I _._URACV

TDI[-I .6737 TRA .B_ TC3-5.3827 8AU .8595 SGT _lT,J ,SGR 1107.$ SG3 396.5

ROE .4544 RRA -.2455 RC3 ,6855 FALl .05685 RRT -.9404 illllr -.9463 RTF .9732 CRT °°9998 CRS .9858

FOE-| ,|957 FRA ] .1|59 FC3-4.|387 8_P I_OM _ 5333.3 _wj .(_37 213 -.9745 LSA 315"2.6 NSA 166.5

BO[ 1,7343 8RA ,9_| _3 5,4063 FSP -1347 .SGI SI_mO,S _ ,_9,1 THA 1C_,66 EL1 29?9.5 _ 15,d

LAUNCH DATE AUG 23 1970 FLI_4T TIN[ 178,O0 ARRIVAL OATE

HEL|OC_NTRIC CGNIC 0ISTANCI[ 500,5_

RL 191.28 LAL -.00 LCL 329.48 VL 26.(O9 GAL 1,52 AZL 13,3J HCA 2_4.47 SI4A 126.8! [CC .19466 INC 3.3124

RP 107.99 LAP 2,70 _ Z03.88 VP 37.569 GAP 7.31AZP aS.O? TAL 173.69 TAP 48.16 RCA 102.13 APO 15|.50

RC 129.278 GL -26.47 GP Z7.37 ZAL 71._ ZAP 143.88 £TS 41 °78 _125°19 ETE 1(:0.4d ZAC 126o25 ETC 255,58

PLANETOCENTRI¢ COI|C

C3 1| .886 VHt. 3,448 DLA -49.41 RAL 255.82 RAO 8S?,S V[L 1J,544 PTH Z.01 V/.M 5.840 0PA 10,|9 RAP 235.|_
LNCH 42147H LNO4 TIME L-I TIME IN| tat IN| _ IN| RT A_l_ IN| AZMTH IN| TIME I=O CST TIN IN| 2 LAT

47.65 8 JO 31 |529.75 37.37 24.7_ 124.9d 125.06 8 36 1 929.7 41.65

132.35 16 2920 5)09.05 37._ 243,89 1_4.95 1E5,04 17 57 49 4709.0 41.66

47.65 8 10 31 1529.73 37.37 24.1_ 124.94 125.06 B 36 J 929.7 41.65
J32.35 16 29 go 5_9.05 37.38 243.89 124.95 1_5.04 J7 57 49 4709.0 41.66

47.65 8 |0 3J 1529.73 37.37 Z4.72 J_4./M 125.06 8 36 ! 9_9.7 41.65

132.35 J6 29 20 5_O9,05 37._ 243,89 124,95 125,04 17 57 49 4709,0 4|,66

OIFFEIq[NTIAL CORR_CTICN_ NIO-C_UR_ [MECUTICN ACCURACY

T01[-J.5204 TRA J.0TgO TC_-5.4692 8AU .874_ S_T 9310.7 SGR |026.4 SG5 382.7

ROE .4043 RRA -.2566 RC5 ._OZ0 FAU .05.,_67 RRT -.9301 /_r o.9397 RIT .9719

FOE -.9779 FRA 1.2199 FC5-3.g095 BSP 17|33 _ 5408.9 RZ3 .0742 R|3 o.9729

BOE 1,5733 BRA 1.1(391BC5 5.5023 FSP -1286 SG| 5396,Z SG_ 370.9 THA 169.76

OR6_T _[T£RNZNATION ACCURACY

ST 2675.5 SR 780.5 SS ID43,8

CST -.9B56

SSA 15,4

&LIr 184.82

FF._ 19 1971

Vl 29°452

V2 35.093

CLP-| 55,49

ECC 1.1956
|NJ _ LONG

J6.36

235.53
|s._¢

235.53

J6.36

235.53

ORBIT D[T£RHINAT|ON ACCURACY

ST 266|.| SR ?00.2 SS 914._

CRT -.9992 CRS .97|7 C$_ -_979D

LSA 2894,0 NSA 180.5 SSA 16.3

ELl 2751.5 £L2 27.1ALF 165.27

LAUNCH DATE AUG 23 1970 FL|GHT TIME |78.00 ARRIVAL 0ATE FEB 17 197J

/._LIO_ENTRIC CON|C

RL 151.28 L4L o.00

RP lOB.O_ LAP _.58

RC |31.513 GL -24.04

PLANETOCENTRZC CONIC

C3 12.018 VHL 3.467

LNCJ_ ATXT_ LNCH Title

50.53 8 33 53
129.47 16 33 7

50.53 8 33 53

129.47 16 33 7

50.53 8 33 53
129.47 16 33 T

O|STAI.,K:E 506,466

LOt. 329.46 VL 26.577 GAL 1.83 ATL 93.05 HCA _37.68 SNA 126.61 ECC .19756 IN(: 3.0477 V| _9.459

LCP 207.10 VP 57,535 GAP 7,67 ATP 88,57 TAL 17_,51 TAP 50,19 RCA |01,6_ APO 151.60 V_ 55,080

GP 25.64 7AL 69.51 ZAP 146.03 ETS 4Z.01 7AE 125.Z0 ETE 161.92 7AC 124.85 ETC 256.13 CLP-156.91

OLA -47.19 R4L _59.22 RAO 6567,5 V_L 11.550 PTH 2,02 VHP 5,760 DPA 8.06 RAP 236,|0 ECC 1.1978

L-I T]NE INJ LAT INJ LONG INJ RT AS( |NJ A2'NTH _NJ T|NE PO CST T_N INJ 2 LAT |NJ 2 LONG

1508.06 35._0 2|.27 127.27 123.07 8 59 1 908.| 39.86 12.95

5535.37 55.82 245.16 127.._8 125_06 |8 2 2 4735.4 39.87 23_.63

|508.06 35.80 2|.27 127.27 123.07 6 59 l 908.1 39.86 12.95

5335.37 35.82 245.16 127.28 123.06 18 2 2 4735.4 39.87 236.83

1508.06 35.80 21.27 127.27 123.07 8 59 J 908.1 39.86 12.95

5335.37 35.82 245.16 127,28 123.06 J8 2 2 4735.4 39.87 236.83

DIFFERENTIAL O:_q'_ECT|OqS NI0-COURS_ [)_CUTION ACCI,WACY ORBIT OETERMIN_TION ACCURACY

TDE-|.3750 TRA 1.25_NS TC5-5.527_ 6AU .89_1 SGT 540_.8 _ 959.2 S_ _68.7 ST 2454.0 SR 638.| SS 805,_
ROE .3679 RRA -.2M8 RC5 .5309 F4U .09080 RRT -.9189 RRF -.9214 RIT .9713 CRT -.9966 CRS .9481 CST -.9700

FOE -.790| FRA 1._050 FC3-3.6592 BS ° |7376 _ 5491.Z R_3 .062_ R|3 -,9720 LSA 2653.0 NSA 196.4 SSA J7.0

|.4233 8RA |._STl _3 5.5527 FS o -1242 SGI 547S.5 SG_ 3T3.5 THA 170.70 ELl 2535.1 Et.2 50.6 ALF 165.47

LAUNCH DATE AUG 23 J970 FLIGHT TINE 180,0D ARRIVAL DATE FEB 19 J971

HELIOCENTRIC CC_IC

RL 151.2B LAL -.OO

RP 108.07 LAP 2.45
RC 133.740 GL -21.7|

PLAN[TOCENTRIC CONIC

C3 12.280 _ 3.504

LNCH A_TH LNCH TIME

53.43 B 57 14

126.57 16 35 17

53.43 8 57 14

126.57 16 35 J7

53.43 8 57 14
|26,57 16 35 |7

DIFFERENTIAL CCRRI[CTICNS

TOE-l.2)16 TRA |.446_ TC)-5.5|97 _AU .gO94

ROE .3408 _RA o.ZTL_Z RC3 .4(_ FAU .04768
FOE -.6_33 FRA | .57g(] FC3-3.3753 B_P 17636

BOE I.g779 BRA 1.4717 BC3 5.5393 FSP -119B

126.40 ECC ,20026 INC _,8012 V| 29.452

52.Z0 RC_ 101.09 APO |51.71 V2 35.067

163,22 7AC 123,6_ ETC 256,65 CLP°|58.32

01STANCE 51Z.3M

LCL 329.46 VL. 26.545 GAL Z.I6 ATL g_.flO HC.A 240.89

LCP 210.31 VP 37.499 GAP 8.02 AZP 88.64 TAL 17| ,3| TAP

GP 24.|0 ZAL 67.08 ZAP 14_J.0_ ITS 42.34 ZA_ |_5.|6 ETE

OLA -45.00 RAL 262.42 RAO 6567.5 VI[L 11.561 PTH 2,02 _P 5.895 DPA 6.10 RAP 237.21 ECC 1.202|

LoI TIME IN| LAT IN| L,_NG IN| RT ASC IN| AZMTH IN| TIME PO C$T TIM IN| 2 LAT IN| 2 LONG
J485._0 34.17 17.91 129.66 121.29 9 2| 59 885,6 38.02 9.64

5386,97 34.18 246.87 |29,67 121.28 18 4 44 4767,0 $8;03 238.60

1485.60 34,17 17.91 129.66 121.29 9 21 59 885.6 38.02 9.64

5_8.97 34;18 246.87 129.67 121._6 |8 4 44 4767.0 38.05 238.60

1485._O 34.17 J7.91 129.66 1_1.29 9 21 59 88_-6 38.02 9.64

536_.97 3d.lB 246.87 129.67 121.28 18 4 44 4767.0 38.03 238.60

NIO-_ [)_CUTJON ACCURACY ORBIT O_TERRINATION ACCURACY

,SGT 5495,9 _GR gOt.9 SG3 354.2 ST 2252.6 SiR 588.4 SS 717.8
RRT -.gO(O _ -.gO56 R1T .9707 CRT o.9902 CRS .9098 CST -.9579

5569.5 R_3 .0518 RJ_ -.971_ L$A 24_5._ NSA 2|6._ 5SA 17.5

SG! 5556,6 SG2 377,5 THA 171.50 ELl 23_7.0 EL2 79.4 ALF 165.48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUt_H 0ATE AUG 23 1970 FL|_IT TIlE 182.00 ARRIVAL 0ATE FED 21 |97!

I_L|OCENTR|C CONIC DISTANCE 518.242
RL 151.28 LAL -.00 LOL 329.46 VL 26.512 GkL Z.S0 47L 92.57 HC.A 244.09 S_4A 126.19 ECC .20337

lip 10#.Jl LAP 2.31 LOP 213.33 VP 37.464 GAP 8.38 AZP M.U TAL !?0.10 TAP 54.19 RCA 100.53

RC 135.957 GL -19.49 GP Z'2.71 7AL 64.67 7AP 149.$8 (TS 42.?5 ZA( IZS.O8 (T[ 164.37 ZAC 122.54

PLANE TO¢ENTR|C CONIC

¢3 12.671 VHI. 3.61_ DLA -42.U RAL _5.43 RAD 6367.5 VI[L |J .5_S PTH 2.02 VHP 6.043 OPA 4.27

LNCH AZNTH LNCH TIME L-Z T|NE |NJ LAT |NJ I._ ZNJ RT ASC ;NJ AZl4TH ;NJ TIN[ PO CST TZN

56.35 9 ZO 41 1461.tl 52.49 J4.._ 1_1_.11 119.69 9 45 Z 861.9

I23.65 16 35 SO 5d04.00 52._0 249.03 |_1_.12 119.67 18 5 54 4804.0

Se.3S 9 20 41 14_1.9J 3t.49 |4.34J 132.11 119.69 943 2 861.9

1_3.65 |6 35 30 6404.110 .tZ.SO 249.03 J38.12 119.67 18 S34 4804.0

56,35 I "1_0 41 1d61J1 _tZ.49 14,58 l_.ll 119,69 945 2 061.9

123.6J 16 3S _JO S4Dd.DI) 32o_10 249.03 1211.12 119.67 tO S64 4B04.D

IN(: 2.5699 VI 29.492

APO 151.85 V2 35.054
£TC 257.15 CLP-159.67

RAP 238.44 ECC 1.Z085

IN| 2 LAT IN| 2 LONG
36.16 6.39

36.17 240.83
16.16 6.39

36.17 240.83

36.16 _6.39

36.17 24D.63

0_IrlrE_NTIAi. C(_7]OM$ M|0-_ ZE¢I_rloM ACQ, IRACY ORB I T DETERMINATION ACCURAC'r

TIX-I,0J_M 7RA 1.6411_ TC.3-S.4gOI IMU o_ 8GT §S79.3 6M _3.5 $63 5_19.5 ST EJ063,7 SR 548.6 83 6-38.7

• $ZIO NRA -,2794 _K:3 .40?B F_*U ,_ldIN_ Rlrr -.ll_JI _ -J_M _TIr ,g7D! CRT -.gT_Z CRS .8513 CST *,9425

roe -.4734 IrNA J .445_ ir_F-_,_?J? _ 1t1_10| _ SJ44._ il_ ,04_o4 RI_ -,IJ_[_6 LSt L_IS,.? Mli_ 240._ $S_ 17.7

BO[ J.J_S$ lIRA 1.664tl 11¢3 t.4110 Irlp -|JS4 86| _HL_I_I ill ]I_.S THA l'r_.19 ELI _132.4 +F..J._ 112.6 ALF 163.40

tJ_NC_ OAT[ _ 23 197D FLIIIIT Tile JSdl_l_0 AXRI¥AL D_T£ _£8 ?-_ 19T1

_[_ ZOC[NlWI¢ ¢CNIC

RP 108.15 LAP Z.|?

RC 138.1M _. -I?.._l

PLAN[TO(:[NTRIC CONIC

¢_ 13.191 VHI. 3.6_)_
I.NCH AZMlr)4 I.NO4 TIME

S).Z6 9 ,14 _rr

59.Z$ 9 44 L_T

IZ0.7_ ;_ 34 3_

59.28 9 44 _97

IL_.TZ 16 34 3t

DZFFER(NT|AL. ¢.(]q_[C T|(:I_I

T_[ -,9463 TRA |.84_I0 TC3-S.31_SS BAU .94JZ

• 0[ .3070 RR_ -.2873 RC3 ._SM FJU .04203

FOE: -.3443 FRA | .5043 F¢3-I_.?000 _ 1J147

80(: .9968 BRA 1 .l161P_ 8¢3. $.3374 FSP -1109

36.16 _ 99.t_ _1,O 132.0£ VZ _'_.OAI

OIS.Tm_ S_4 .ON

_l. 3L_.46 Vl. L_.479 ;A4. _.#7 aZl.. _.$S _ L_47.29 $_

_P _J.47 ZAL 6_.L_ ZAP.t#].t! [I'S A$._q_ _a( 1_4.97 [TIE

OLA -40.11J I1_ 2611._6 RAO 4_r_.s _ ||,_01 P1H J_.03 MqP 6.]_ oPA _._r_ RAP _39,_9 [CO 1.Z'J71

L.-I TIN[ |NJ LAT |NJ _ _MJ RT _ _ AZl4TH _NJ T|N[ PO CST TZM |NJ _ LAT ZNJ _ LONG

14_.3l 30.78 11J4 154,1.t l|9.J4 JO 8 _M 41_6.$ 34.29 3.13

3446°g0 _lO.Y9 ZS|.N 234._4 1111._ 141 S 26 4846.9 _14._ 243.53

14_HI.31 30.79 II._dl 134.13 111.£4 tO 8 24 $_o$ 34_9 '3.:I)

5446.g0 30,?_ _eSJ._6 151.t4 118,F.5" 18 5 _NS ¢46.9 34,30 243._'_

1436._| _0.M |l._e4 |34.tLI 1141.£4 10 /i 24 8)6.3 34._9 3.J3
5446.g0 30.?11 ZSI.M ,,11_d.64 J|_J,Z_I |8 $ _ 4_..9 _.30 243._3

M_[O'_ r._I_TI_N ACCURACY _|1" O(T(IildINATfON ACCURACY

8GT _VJ|.I $rd_ IJ1_,4 _63 _IZS.O ST 1692.$ 9R 516.6 S$ _$._$

-.I_MJ NIIF -.81_ Rllr .9693 CRT -.9'_3_ CRS .7696 CST -.92_1

S?|4._ RLmJ .034! RJ$ -.96_9 LS_ 2029.1 MSA Zr_.9 ssA J7.7

SG| S_OJ.O _ 311_.l THA 17_.79 £1.1 19_6.3 EL_ 130.1 ALF J6_.32

L*UN_ 0ATE AUG 23 |g_

H_LIOC(NTR|C CONIC

RL 151.28 LAL -.00

RP 108.19 LAP 2.02
RC 140.364 GL °|5.35

PLANE:TOC[NTRIC CONIC

C3 13.844 VHt. _.721

LNC.H ATMTH LNCH T114[

62.25 ID $ 48

11T,T5 16 31 36

62.25 10 8 48

J17.75 16 31 36

62.25 10 8 48

117.73 16 31 36

FLI_T TIM[ 186.00 ARRZVAL D_tT£ FEB 25 19Tl

DISTANCE 529._5

LOt. 329.46 VL 26,445 GAL 3.25 ATL 92.14 I,K:A 2_0.49 .5_A 125.77 [CC .21028 INC 2.1423 Vl L_3.452

LOP 219.94 VP 37,_ GAP 9.|3 A; _P 89.28 TAL 167.61 TAP S$.Jl RCA 99.32 APO 152.ZZ VZ 35,026

GP 20.35 7AL 59.95 ZAP 153.23 ETS 43.88 7AE 124.84 (T[ 16_.27 7AC 1_J0.76 (TC 258.13 CLP-162.Z3

DLA -3_.82 RAL 21_).93 RA0 6567._ Vl[L 11.629 PTH 2.04 VHP 6.375 OPA J.01 RAP 241.24 ECC 1.2278

L-! TZME _NJ LAT IN| LONG IN| RT ASC IN| A_IMTH IN| TIME PO (ST TIM ;NJ 2 LAT IN| 2 LONG

140_.10 29.07 7.83 137.Z0 116.93 I0 32 16 805.1 32.44 359.79

64_6.13 29.09 254.80 137.21 116.93 IB 3 12 4896.2 32.45 246.76

1408.10 29.07 7.93 137.Z0 116.93 lO 32 16 808.1 52.44 359.79

3496.|B 29.09 254.80 137.21 116.93 18 3 12 4896.2 32.45 246.76

14_8.10 29.07 ?.S3 |37.Z0 116.95 lO 32 16 808.1 32.44 359.79

5496.18 29.09 254.80 137.21 116.93 18 3 12 4896.2 32.45 246.76

OZFFERENTIAL CGRR(CTICNS MID-CCURSE EXCUT|CN ACCUR4CY ORBIT DETERMINATION ACCURACY

TOE -.807_ TRA 2.0_10 TC3-3.15_0 _AU .9_3 S_T 5726.4 _ 777.3 S_3 310.8 ST 1746.0 SR 490.8 SS 545.7

RDE .2977 RRA -.2954 RC3 ._O9_ FAU .0_J|9 RRT -._ IN" -.8_|4 RTi r .9620 CRT -.9156 CRS .6659 CST -.9090

FOE -.2286 FRA 1 ._$3 FC3-2.450_ BSP 18381 SGB 3778.9 R_3 .1_71 R13 -.9693 LSA 1869.9 _$A 300.3 SSA 17.6

_0£ .8606 8RA 2.0791 8C3 5.1613 FSP -10_5 SGI 5765.5 _ _K)3.? THA 173.31 ELl 1_0_.6 EL2 191.1ALF |65.40

LAUNCH DATE AUG 23 19713 FLIGHT TIME |88.00

I'R:LIOCENTRIC CONIC

RL 151.28 LAL -.DO

RP 108.23 LAP ].86

Re 142.552 GL -13.50

PLAN[TOC(NTRZC CONIC

C3 14.639 VHt. 5.826

LNO4 A_MTH LN_H TZlAi[
63.27 10 34 O

114.73 16 26 Z$

63.27 10 34 O
114.73 16 26_25

65.27 10 34 0

114.73 16 26 _

01FFER[NTIAL CORI_[CT;(]_

TOE -.6757 TRA Z.Z'I_O TC3-4.9633 B.M,) .9728

ROE .2936 RRA -.3027 RC3 .2756 ¥AU .03677

FOE -.134_ FRA 1.3999 FC3-2,1748 BSP 18824

• 7368 _RA 2.29_I BC3 4.9"t_9 FSP -1038

D|STANQ[ 535.f_J8

3_3.46 V1. 26.412 6AL 3.65 ATI. 91.94 _ 233.69 S_A

I..(_3.14 VP 37.336 GAP 9.51AZP 89,45 TAL 1_,33 TAP

GP |9.34 7AL 37.67 ZAP 134.75 ITS 44.63 ZAI[ 124.70 ETE

ARRIVAL DATE FED 27 1971

125.56 ECC .21412 IN(: 1.9418 Vl 29.452

(0.04 RCA 98.67 ARD 152.44 V2 35.014

167.06 7AC 120.03 ETC 258.61 CLP-163.45

DLA -16.91 RAt. 273.44 RAD 6567.6 V[L 11.663 PTH 2.05 VHP 6._64 OPA -.44 RAP 242.79 ECC 1.2409

L-| TIME |NJ LAT |NJ LONG _NJ RT AS_ |NJ AZHTH |NJ T|I._ PO CST T|M IN| 2 LAT IN| 2 LONG
1376.25 27._$ 4.27 1_J.82 113.78 I0 36 56 776.3 30.61 356.3!

3332.66 27,39 2_8.48 1_9.83 115.77 17 _8 58 4952.7 _0.62 250.52

1376.23 27.38 4._7 I19.02 115.78 10 36 56 776.3 30.61 356.31

3552.66 27.39 2_B.,18 139.63 115.77 17 38 58 493_.7 _.62 2_0.52

1376.25 Z7._8 4.27 139.82 113.78 I0 36 36 776.3 30.61 356.31

3332.66 Z?._9 2_8.48 J39.83 113.77 17 58 38 4932.7 _O.62 230.32

M|O-_UF_I_ [X£_UTJON ACCURACY OR_|T qETERMINAT|ON ACCURACY

_K,T S792,7 _ 747.4 SG3 296.6 ST 1633.0 SR 471.3 SS 523.2

RRT-.8437 _ -.8323 R1T .9691 CRT -.860$ CRS .3558 CST -.90DR

SCd_ S840.7R_,_ .0201 R13 -.9693 LSA 1747.4 M$A 329.9 SSA 17.3

• "11 3827.1 _ 39_,9 THA 173.76 ELI 1683.7 EL2 232.7 ALF 165.76
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCKDAT[ AUG 23 1970

PIELIOCENTRIC CONIC

RL 151.26 LAL -.00

RP 108.27 LAP 1.70

RC 144.7_0 GL -11,73

PLAN_TOCENTRIC CONIC

C3 15.584 VHL 3.948

LNO4 AZNTH LNCH TIN[

68.38 11 O 30

III.61 16 18 50

68.38 11 0 30

111.62 16 18 50

68.38 11 0 50

Ill.6| 16 18 50

FL|G_AT TIME 190.00 ARRIVAL DATE MAR 1 1971

0ISTANCE 541.437

L(31. 329.46 VL 26.378 GAL 4.07 ATL 91.75 HC.A 156.89 SMA 115.35 ECC .21824 INC 1.7479 Vl 29.452

LCP 226.34 VP 37.310 GAP 9.91 ATP 89.60 TAL 165.D7 TAP 61.96 RCA 97.99 APO 152.70 v2 35.001

GP 18.43 74L 55.45 ZAP 156.18 ETS 45.51 ZAE 124.56 ETE 167.76 ZAC 119.38 ETC 259.09 CLP-164.63

OLA -33.08 RAL 173.81RAD 6561.6 VI[L 11.703 PTH 2.06 VHP 6.762 OP4 -1.80 RAP 244.41 ECC 1.2565

L-I TIME INJLAT INJ _ |NJ RT ASC |NJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1339.49 25.7J .43 142.49 114.72 11 22 49 739.5 28.82 352.57

3617.48 23.72 262.78 142.50 114.11 17 32 27 5017.5 28.83 254.90

1339.49 23.71 .43 142.49 114.72 11 22 49 739.5 28.82 352.57

3617.48 25.72 262.78 |42.50 114.71 17 32 27 5017.5 28.83 254.90

1339.49 23.71 .43 142.49 114.72 11 22 49 739.5 28.82 352.57

3617.48 25.72 262.78 142.50 114.71 17 32 27 5017.5 28.83 2_-54 .�G

OIFFE_NTIAL COK'R1ECT10N$

TOE -.3278 TRA 2.3127 TC3-4._7 _U .g_O4

ROE .2899 RRA -.3132 RC3 .2350 F_J .03371'

FO_" -.0379 FRA 1.6510 FC3-1.8737 BSP 18832

.6OL_ BRA 2.5_1 BC3 4.?'035 F,SP "962

NIO-_ EXECUTION ACCURACY

SGT _9.1 S_ 121.2 SG3 _3.3

RRT -.8_35 _lr -.813! RIT .9682

SG8 5693.4 RZ3 ,0161 R13-.9684

SGI 5679.6 SC_ 403.9 THA 174.15

ORBIT DETEOAINATION ACCURACY

ST 154A.8 SR 432.7 SS 514.9

CRT -.7803 CR$ .4257 CST -.8972

LSI_ J630.7 NS4 362.5 SSA J7.1

ELI 1566.0 EL2 275.6 ALF 166.71

LAUNCH DATE AUG 23 1970 FLIf_T TINE 191.00 ARRIVAL DATE MAR 3 1971

HELIOCENTRIC CONIC

RL 151.28 LAL -.00
RP IO8.31 LAP 1.94

RC 146.899 GL -10.07

PLAt_T(X.ENTRIC CONIC

C3 16.693 VHL 4.0_

LNO_ ATNTH LNO_ TIME

71.65 Jl 29 0

108.33 16 8 8

71.63 11 _ 0
108.35 16 8 8

110.00 15 20 18

110.00 17 13 0

DISTANCE 347.149

;OL 329.46 VL L_,344 GAL 4.32 AZI. 91.56 H_ 260.0e _44

LX3P Z'_J.34 VP 37._4 GAP 10._ AZP H.73 TAL 163.79 TAP

GP 17.60 7AL 33.31 ZAP |57.52 ETS 46.33 ZAE 124.41 ETE

125.14 £CC .22267 INC 1.5592 Vl 29.452

63.87 RC4 97.27 4P04#3.00 V2 34.988
168.38 ?AC 118.81ETC 259.58 CLP-165.78

OLA -33,33 RAL 278.04 _ 6567.7 MEL 11.751PTH ?.07 VHP 6.973 OPA -3.06
L-J T|NE JNJ LAT JN_ _ JNJ RT ASC |NJ A214TH ]NJ TIME PO CST TIN

1_5.41 14.00 356.19 143.Z0 113.77 11 50 33 695.A

56_.84 24.09 L_7.03 143.21 113.73 17 43 0 5092.8

1_5.42 24.08 356.19 |43._0 113.77 11 90 33 695.A

5r_._Z._4 24.09 _7.e5 145.21 113.75 17 43 0 5092.8

5638.57 19.23 276.63 142.63 118.82 16 57 37 3239.6

5484.73 _J.13 253._ 147.40 108.73 16 47 25 4884.7
DIFFERENTIAL CORRECTIONS

TIX -.3850 TRA 2.7587 TC3o4.4193 _AU .9_9_

ROE .1897 RR4 °.3233 RC3 .2036 FAU .0310_
FOE .0431 FRA 1.6942 FC3o1.6120 88P 19009

BOE .4818 BRA 2.7776 _k_3 4.4340 F& o -9_

NI0-O_UR_ EXECUTION ACCURACY

S_T 5901o6 _ _3_.2 _3 270.8

_RT -.BO94 RRF -.7944 .RW ._NS77

S_ S942.P _3 .01_4 RI3 -._NS78

_1 3928.7 St,2 408.1 THA 174.50

RAP 246.11ECC 1.2747
INJ 2 LAT INJ 2 LONG

27.08 348.39

27.09 260.05

27.08 348.39
27.09 260.05

22.93 26_.46

31.41 245.43

ORSTTOETERMZNATION ACCURAC_
ST 1494.2 SR 437.7 SS 515.8

CRT -.6821CRS .3058 CST -.904!

LSA 1593.5 NSA 388.2 SSA 16.7

ELI 1325.1 EL2 313.6 ALF 168.19

LAUNCH O_TE AUG 23 191(]

H£LI(XENTRIC CONIC

RL 151.28 LAL -.00

RP 108.35 LAP 1.36

RC 149.057 GL -8.52

PL4N[TOCENTRIC CONIC

C3 17.981 VHL 4.Z40

LNCH ATNTN LN_H TINE

73.21 12 0 47

104.79 1_ 53 7

75.21 12 0 47

104.79 13 53 7

110.00 14 47 44

I10.00 18 3 21

FLIGHT TIME 194.00 ARRIVAL OATE NAR 5 1971

DISTANCE 532.819

LOt. 329.46 VL 26.310 GAL 4.99 47L 91.31 hl_A 263.27 SM4 124.93 [CC .22744 INC 1._741 Vl 29.452

LOP 232.73 VP 37.247 GAP 10.74 47P 89.84 TAL 162.50 TAP 65.77 RCA 96.51APO 153.34 V2 34.975

GP 16.85 2AL 51.26 TAP 1_.77 ETS 47.76 ZAE 124.26 ETE 168.93 ZAC 118.29 ETC 260.08 CLP-166.90

CLA -31.66 RAL 280.14 RA0 6367.7 V1EL 11.B03 PTH 2.09 VHP 7.198 OPA -4.23 RAP 247.88 ECC 1.2959

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2_ITH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

1239.94 22.49 331.20 147.93 112.89 12 21 27 639.9 25.39 343.46

3782.71 ZZ.50 _73.99 147.95 112.88 17 29 30 3162.7 23.41 266.24

1239.94 L_Z.49 331._0 147.93 112.89 12 21 27 639.9 23.39 343.46

3782.71 22.50 273.99 147.93 112.88 17 29 30 5182.7 25.41 266.24

69_.19 14.21 307.13 143,48 121.42 14 39 L=_ 98.2 18.27 300.38

3_72.46 31.32 243.89 131.29 104.43 19 34 33 4772.3 32.98 237.06

OIFFERI[NTIAL CCI_I[CTIGI_ NIO-C_URS[ EXECUTION ACCURAC_ ORBIT OETERNINATION ACCURACY

TOE -.2427 TRA 3.0133 TC3-4.14_1 0AU .9976 _GT 3948.6 _ 677.8 SG3 238.6 ST 1476.7 SR 425.2 SS 522.7

RDE .2918 RRA -.3342 RC3 .1768 FAU .01836 RRT -.79172_F -.7761RTlr .9674 CRT -.3706 CRS .1989 CST -.9177

FOE .113_ FRA 1.7337 FC3-1.3749 _SP 19177 SG_ 3_7.0 1_3 .0091 R13 -.9673 LSA 1371.6 NSA 403.8 8SA 16.3

8OE .3795 8RA 3.0338 8C3 4.1501 FSP -897 SGI 3972.9 SGZ 411.3 THA 174.81 ELI 1497.7 EL2 344.3 ALF 170.14

LAUNCH DATE AUG 23 19_3 FLIt, qT TINE 19G.O0 ARRIVAL DATE MAR 7 1971

H[LI_ENTRIC CONZC O|STANC[ 538.444

RL 151.28 LAL -.DO LCL 329.46 VL 26.276 GAL 3.49 ATt. 91.19 HCA 266.46 SM4 124.72 ECC .23238 INC 1.1917 VI 29.432

RP 108.39 LAP 1.19 LOP 233.9_ VP 37.211 GAP 11.18 AZP 89.93 TAL 161.20 TAP 67.67 RCA 93.71 4PO 133.72 V2 34.962

RE 131.L=_33 GL -7.08 GP 16.17 2AL 49.29 ZAP 139.9_ ETS 49.13 |AlE 124.10 ETE 169.41 2AC 117.83 ETC 260.38 CLP-168.00
PLAN[TO_ENTRIC CON;_

C3 19.468 _ 4.412 OLA -30.08 RAL 182.12 RAO 6367.8 VEL 11,868 PTH Z.J! VHP 7.436 0P4 -3.32 RAP 249.71 ECC 1.3204

LNCJ4 A2)4TH LNO4 TIME L-_ TZME |NJ L_T |NJ _ INJ RT AS(: |NJ AZMTH |NJ TIME PO CST T_M |NJ 2 LAT INJ 2 LONG

79.40 12 38 _2 1163.19 _0.93 344.73 150.72 112.09 12 38 13 363.2 23.77 337.07

100.60 lfl 30 _1 608.76 20.97 303.96 150.73 112.08 lfl 41 O 8.8 23.78 296.28

79.40 12 38 52 1163.19 Z0.95 _114.73 150.72 112.09 12 36 13 363.2 23.77 337.07

100.60 lfl 30 fll 608.76 20.97 303.96 150.73 112.08 13 41 0 8.8 23.76 296.28

110.00 14 28 53 804.43 10.38 312.97 145.03 122.76 14 42 19 204.4 14.61 306.45

110.00 18 39 59 330,3.34 32.38 240.79 134.39 101.61 20 8 23 4703.5 33.64 231.79

DIFFERI[NT_AL CORRI[CTIONS M|0-C_JIRS[ _XECUT|ON ACCURACY CI_IT OETERNINATION ACCURACY

TOE -.0991 TRA 3.2838 TC3°3.8556 6AU 1.0043 SGT 3989.8 Sr,,R 659.1 SC,3 246.9 ST 1487.5 SR 414.! SS 333.4

RO_ .2933 RR4 -.3453 RC3 .1334 FAU .OL=_I 3 RRT o.?76421_" -.7386 RTF .9672 CRT -.4342 CR$ .1036 CST -.9333
FOE .1763 FRA 1.7711 FC3-1.1619 8SP 19343 SG8 6023.9 1_3 .0063 R13 -._7_ LSA 1379.9 MS4 413.0 SSA 13.9

_OE .3117 _RA 3.3019 8C3 3.8386 FSP -839 SGI 6011.7 $62 413.9 THA 173.09 ELI 1300.1 EL2 363.8 ALF 172.34
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OAT[ aUG 23 1970 FL|G_IT TINE 198.00 aRRIVAL 0ATE HAR 9 1971

HI[LIOCENTRIC CONIC

RL 151.28 LaL -.00

RP I08.43 LAP 1.01

RC 153.343 G4. -5.74

PLANE TOC[NTRX C CONIC

C3 Z1.176 _ 4.602

LNO4 aZMTH LNCH T|NIE

85.90 13 37 57

94.10 14 46 41

100.00 14 19 37

1130.00 16 47 42
110.00 14 15 44

LOL 329.46 VL

LOP 239.11 VP

GP 15.55 74L

01STANCE 564.019

16.243 GAL 6.0E AZL 91.01K._ 169.65 SNA 184.51 ECC .23812

37.176 GAP 11.64 AZP 89.99 TAL 159190'TAP 69.56 RCA 94.86

47.40 ZAP 161.07 £TS 50.75 ZAF. 183.95 ETE 169.85 Z4C 117.42

OCA °28.59 RAL 283.99 RAO 6567.9 VEL 11.940 PTH 2.12 VHP 7.690 OPA -6.33

L-I T|NE INJ LAT INJ LaqG INJ RT A_ INJ 421MTN INJ TII4E PO ¢ST TIN

1017.36 19.47 333.36 153.53 111.216 13 54 54 417.4

794.74 19.48 31T.06 133.54 111.33 14 _9 56 194.7

882.09 13.50 320.69 150.74 116.9Z 14 34 19 282.1

5693.28 25.68 188.51 153.79 105.85 18 _ 35 5093.3

894.29 7.02 317.78 146.91 113.54 14 30 38

110.00 19 e 4 5253.84 33.DO
OIFFERIENTIaL _CTIONS

TOE °0459 TR4 3.5657 TC3-3.5612 _MJ 1.(30e9

• 3007 _A -.3573 RC3 .1329 F_J .0_3_I0

FDE .2318 FRA 1.8070 FC3 -.9729 BSP 19497

60( .3042 8RA 3.5835 8¢3 3.5637 FSP -822

237.05 15T.M _.48 20 35 38

IN(: 1.0107 Vl 29.452

aPO 154.16 v2 34.949

ETC 261.09 CLP-169.08

RaP 251.59 ECC 1.3485

INJ Z LAT JNJ 2 LONG

Z2.Z0 325.73

22.21 309.43

17.01 313.66

27.60 260.25

294.3 11.38 311.40

4653.8 33.95 227.94
OI_BIT OETERNINaTION ACCURACY

ST 1521.0 SR 404.1 SS 545.9

CRT -.3408 CRS .0267 CST -.9484

LSA 1612.8 HSA 416.5 SSa 15.5

ELl 1527.7 EL2 378.2 ALF 174.49

XIO-COIJl_J[ £_ECUTION ACCURACY

SOT _25.7 _ 641 o7 S_3 235.8

-.76OG _ -.7419 RTF .9671

t_059.7 _ ,0044 R13 -.9671

SOl a043.5 SOZ 415.3 TI_ 175.35

LAUNO_ OaT£ AUG 23 1970 FLI_IT TIN[ 200.00 aRRIVaL 0ATE NAR 11 1971

HEL ICCENTRI C CCNIC

RL 151.28 LAb -.00

108.17 LAP .83

RC 155.470 GL -4.50

PLAN[ T_gNTRIC CONIC

¢3 23.134 _ 4.810

LNC.H aZNTH LNCJ4 TINE

90.00 13 8 52
90.00 15 19 49

IDO.OO 13 54 3

100.00 17 27 19

110.00 14 3 48

110.00 19 32 3

OI_TkNKZ _9.5_

LCL 329.46 VL L_._ GAL 6.57 AZL _0.83 HOL 272.84 SNA 124.30 ECC .24410 INC .829e Vl 29.452

LOP 242.29 VP 37.140 GAP 12.12 AZP g0.04 TAL 158.61 TAP 71.44 R_A 93.96 APO 1_4.64 V2 34.937

GP 14.99 ZAL 43.61ZAP ITR.IZ _TS _2._8 ZA_[ 123.79 £T_ J70.24 ZAC 117.04 _TC 261.61 CLP-170.13

OLA -27.18 RAL 283.75 RAO 6567.9 _L 1_.011PT, Z.15 VHP 7.960 0PA -7.26 RAP 253.53
L-I TINE INJ I.AT INJ _ INJ RT ASC |NJ AZ14TH INJ TINE PO CST TIN INJ 2 LAT

|157,33 12.46 340.42 153.89 115.64 13 Z8 9 557.5 15.81

697._9 23.82 311.5Z |58.40 105.78 15 41 26 97.4 25.76

1011.35 9.40 _2S.11 15_,_ 118.51 14 10 55 411.5 13.13

5606.65 27.15 2_2._0 159.34 103.01 19 0 45 5006.6 28.67

974.64 3.M _.01 148.99 123.98 14 Z'Z _ 374.6 8.41

5216.32 33.3# 234.19 1_0.67 97.83 20 58 59 4616.3 34.10
OlFFEI_ENTIAL _CT|OMS

TOE .1928 TRA 3.8610 TC3-3._3 8_J 1.0118

ROE .3070 _RA -.3695 RC3 .1149 FAU .02157

FOE .2815 FRA 1.8418 FC3 -.8074 8SP 19G42

_OE .3626 6RA 3.8787 8C3 3.2714 F_ ° -786

!,110-_ E_ECUTION ACCURACY

SOT _055.9 J_ 6_5.1 503 Z'291.3

_T -.74_3 I_F -.7161 RW .9_7!

SO_ _O88.1 1123 .0027 RJ3 -.9671
SOl _O73.9 802 415.6 THA 175.58

ECC 1.3807

INJ 2 LONG

333.35

303.39

321.31

254.03

315.73

225.02

ORBIT 0ET[AMINATION aCCURaCY
ST 1570.8 SR 394.8 S$ 558.9

CRT o.2363 CR$ o.0398 CST -.9611

LS4 1663.0 NSA 412.2 SSA 15.1
ELI 1573.7 £L2 382.9 4LF )76.39

LAUNCH 0aT[ AUG 23 1970 FLIGHT TIN[ Z02.DO 4RRIVAL 0aTE NAR 13 1971

H_LI(XENTRIC CONIC

151.25 kaL -.DO LOL 329.46 VL

RP 108.51 L4P .64 L(_ ° 245.45 VP

RC 157.587 GL -3.34 GP 14.47 ZAL

PLaN[TO_NTRIC CONIC

C3 25.374 V_.IL 5.037 OLa -25.85 RaL 287.41 RA0 6568.0 VEL

LNCJ4 A2_NTH LNCH TINE L-I TIN[ INJ LAT INJ LONG INJ

90.OO 12 42 21 1191.07 8.41

90.DO 16 9 33 609.19 25.32

IDO.DO 13 37 21 1113.49 6.04

IDO.DO 17 57 15 5550.05 27.95

II0.00 13 58 1 1048,61 1.15

110.00 19 53 3 5187.70 53.63

0IFF[RENTIAL CCRR1ECTIONS

TOE .3413 TRA 4.1707 TC3-2.9/_39 _AU 1.0128

ROE .3145 RRA -.3820 RC3 .0991FAU .01947

FOE .3255 FRA 1.8757 FC3 -.6641 85P I_

_O[ .464| 8RA 4.1882 _3 2.9656 F_P -734

01STANCE 574.996

26.175 GaL 7.16 AZL 90.65 HCa 276.02 SMA 124.10 ECC .25057 INC .6480 Vl 29.452

37.105 GaP 12.6_ AZP 90.07 TAL 157.31 TAP 73.33 RCA 93.00 APO 155.J9 VZ 34.925

43.91 7AP 163.10 ETS 54.66 ZAE 123.64 ETE 170.60 7AC 116.70 ETC 262.13 CLP-I?I.J8

12.114 PTH 2.17 VHp 8.249 DPA -8.12 RaP 255.50 ECC i.4176

RT AS_ INJ A2'NTH INJ TIN[ PO CST TIN INJ 2 LaT INJ 2 LONG

348.14 155.52 117.14 13 3 52 691.1 11.98 341.29
505.50 161.97 103.12 16 19 42 9.2 26.88 297.17

333.81 154.24 119.33 13 55 54 513.5 9.90 327.J6

258.49 162._0 101.05 19 29 45 4950.1 29.19 249.90

325.88 151.21 124.11 14 15 30 448.6 5.63 319.65

231.99 163.61 96.5_ 21 19 _ 4587,7 34.17 222.79
MIO-CCUR_IE E_ECUTIONACCURACY ORBIT OETEA_4INATION ACCURACY

SOT 6080.6 SG_ 609.1 503 215.2 ST 1630.8 SR 355.9 SS 571.6

_RT -.73013 _ -.7110 RTF .9673 CRT -.1436 CR$ -.0950 CST -.9711

SC_ 6111 .O 1_3 .0014 R13 o.9G73 LSA 1723.9 MSA 404.0 SSA 14.7
SOl _d39G.9 5(_ 414.8 THA |7F.79 ELI 1631.8 EL2 381.7 ALF 177.94

LAuNcH OATE AU_ 23 1970 FLIGHT TIN[ 204.00 ARRIVAL 0aTE MAR 13 1971

H_LI(_ENTRIC COqlC

RL 151.28 LAL -.00

RP 108.54 LtP .46

RC 159.682 GL -2._8

PLANETOC_NTRIC CONIC

C3 27.9_ Vt.IL 5.285

LNC._ ATNTH Li_.J,4 TIN[
gO.DO 12 _5 8

gO.DO 16 39 13

IDO.O0 13 Z5 1

IDO.DO 18 _ 2

110.DO 13 51 46

110.(30 20 11 46

01ST/MMCE MO.M3

LOL 3_9.46 VL _.141 OAk 7.79 A21. g0.46 H_ 279.20 SI_ 123.89 Ice .25758 INC .4644 Vl 29.452

LCP 248.f_ VP 37.070 GAP 1).15 ATP _0.07 TAL 156.03 TAP 73.23 RCA 91.98 APO 155.81 v2 34.913

GP 14.00 ZAL 42._O ZAP 164.01 [T$ 57.02 ZA_ 123.47 ETE 170.92 ZAC 116.38 ETC 262.67 CLP-172.21

DLA -24.59 _ _88.97 RN) 6588.1 q[L 12.219 PTH E.20 _P 8.557 OPA -8.91 RaP 257.51

L-J TINE INJ LAT INJ UONG INJ RT A$_ INJ A2'NTH INJ TIN[ PO C$T T|N INJ 2 LAT

13_5.16 5,13 354.04 157.53 117.89 IZ 48 23 795.2 8,82

5840.87 26.13 279.48 165.24 101.31 18 16 34 5240.9 27.43

1201.86 3.07 33_.70 156.39 119.7_ 13 45 3 601.9 7.00

5509.40 28.45 253.37 165,7Z 99.59 19 53 51 4909.4 29.48

1117.93 -J._O 329.49 153.55 124.15 14 10 24 517.9 Z.99

516_.09 33.78 230._ 188.5_ 95.37 21 37 52 4566.1 34.18
0IFFERIENTIAL _CTIONS

TO[ .4917 TRA 4.4953 TC3-2.7081B_ 1.0119

ROE .3229 RRA -.3945 RC3 .0853 FAU .01748

FOE .3647 FRA 1.gO9"_ FC3 o.5416 85P 1_J_6

80E .5882 8RA 4.5128 8C3 2.7094 FSP -724

xZO-_ E_CUTICN ACCURACY

SOT 60_,5 _' 593.2 $_3 205.6
eeT -.7165 I_r -.f_K_ R7r ._77

_B 6128.2 I_ .0004 R13 -.9G77

SOl 6114.3 SOZ 412.8 THA 176.00

ECC 1.4598

INJ 2 LONG

347.30

271.05

332.12

246.92
323.29

221.10

ORBIT OETERNINATION aCCURaC_
ST 1696.1SR 377.4 SS 583.4

CRT -.0633 CRS -.1409 CST -.9787

LSA J790.1MSA 393.3 SSA 14.3

ELI 1696.2 EL2 376.6 aLF 179.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCH DATE AUG 25 1970 FLIGHT TIME 206.00 ARRIVAL DATE MAR 17 1971

HELIOCENTRIC COI¢IC

RL 151.28 LAL -.00

RP 108.58 LAP .27

RC 161.784 GL -1,Z9

PLANETOCENTR|C CONIC

C3 30.867 VHL 5.556

LNCN AZNTH LNCH TIME

90.00 12 12 24

90.00 17 3 40

100.00 13 15 22

100.00 18 43 23

110.00 13 46 59

110.00 20 28 36

OIFFERENTIAL CORRECTIONS

TOE .G452 TRA 4.8376 TC3-2.4426 BAU 1.0084

ROE .3321RRA -.4071RC3 .0729 FAD .01557

FOE .4001FRA 1.9429 FC3 -.4367 BSP 20168

BDE .7256 BRA 4.8547 BE3 2.4437 FSP -696

DISTANCE 585.690

LOL 329.46 VL 26.108 GAL 8.46 AZL 90.28 HCA 282.58 SNA 123.69 ECC .26519 INC .2774 vl 29.452

LOP 251.84 VP 37.035 GAP 13.72 AZP 90.06 TAL 134.75 TAp 77.15 RCA 90.89 APO 156.49 V2 34.901

GP 13.58 ZAL 40.78 ZAP 164.86 ETS 59.70 ZAE 123.30 ETE 171.21 ZAC 116.08 ETC 263.21 CLp-173.24

DLA -23.42 RAL 290.44 RAD 6568.2 VEL 12.339 pTH 2.22 VHp 8.887 DpA -9.64 RAp 239.55 ECC 1.5080

L-I TIME |NJ LAT INJ LONG INJ RT ASE INJ AZMTH INJ TIME POCST TIM INJ Z LAT INJ 2 LONG

1483.01 2.25 359.07 159.75 118.23 12 37 9 885.0 6.01 352.40

3800.97 26.64 276.86 168.39 99.99 18 40 21 5201.0 27.74 268.17

1281.75 .36 343.08 158.70 119.89 13 36 44 681.7 4.34 336.55

5479.46 28.77 253.40 168.78 98.49 20 14 42 4879.5 29.64 244.70

1183.67 -4.00 332.95 155.97 123.98 14 6 22 583.7 .48 326.72

5150.30 33.88 229.10 169.48 94.85 21 54 26 4550.3 34.18 219.87

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 6112.8 SGR 377.2 SG3 196.5 ST 1763.4 SR 369.0 99 594.5

RRT -.7027 RRF -.6832 RTF .9683 CRT .0058 CRS -.1797 CST -.9844

SGB 6140.0 R23 -.0003 R13 -.9683 LSA 1858.3 MSA 381.7 SSA 15.9

SGt 6126.3 sg2 409.8 THA 176.19 EL1 1763.4 EL2 368.9 ALF .07

LAUNCH DATE AUG 23 1970 FLIGHT TIME 208.00

HELIOCENTRIC CONIC

RL 151.28 LAL -.00

RP 108.61 LAP .0_

MC 163.865 GL -.38

PLANETOCENTRIC CONIC

C3 3"4.125 YHL '5.85[3

ARRIVAL DATE MAR 19 1971

DISTANCE 590.905

LOt. 529.46 VL 26.075 GAL 9.18 AZL 90.09 HCA 285.55 9MA 125.49 ECC .27347 INC .0851 vl 29.452

LOP E§5.Ol yp _f/'.002 GAP 14.32 AZp 90.02 TAL 153.49 TAp 79.05 RCA 89.72 Apo 157.26 V2 34.890

GP 13.18 ZAL _9.35 ZAp 165.64 ETS 62,73 ZAE 123.13 ETE 1_71.47 ZAC 115.80 ETC 263.75 CLp-174.26

0LA--22,31RAL _91.82RAD 6368.3 VEL 12.474 pTH 2.26 VHp 9.242 DpA -10.29 RAp 261.62 ECC 1.5633

LNCH AZMTH LNCN TIME L-I TIME |NJ,LAT

90.00 12 2 24 1_566.02 -.36

90.00 17 24 39 57_1.96 26.96

100.00 13 7 34 1355.68 -2.15

100.00 19 2 10 5'_37.53 28._8

110.O0 13 42 23 1246.52 -6.39

110.00 20 43 50 5139.&6 33.94

DIFFERIP.NTIAL C_I_EL"_TIONS

TOE .@025 TRA 5.198d TC3-2.1889 BAD 1.0019

ROE .3419 RRA -.41_5 _C3 _0618 FAU .0:13.73

FDE .4324 FRA 1.0TT5 _C5 -.34T_ _SP :20_J6

BDE .4723 :BRA 5.21_3 _C3 2._8_H_ FSP -670

1NJ LONG |NJ:RT kSC INJ AZ14TH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

3.39 162.10 _18.3.1 12 _ 30 906.0 3.42 356.95

274.60 171.47 89;00 19 0 51 5172.0 27.93 266.07

347.14 161.11 1'19.82 1_ _30 10 755.7 1.84 340.62

251.80 171.80 _7.67 20_33 8 4857.5 29.74 243.08

336.24 158.48 123.63 14 310 646.5 -1.92 330.00

228.26 172.d2 _4.36 L_ _ 30 4539.5 34.17 219.02

MID-COURSE _T.XECUTION _CUI_ACY ORBIT DETERMINATION ACCURACY

SGT 8120.7 SGR 360.9 SG5 1_7.9 ST 1830.1 SR 360.4 Ss 604.9

RRT -.6892 _ -.671_ _It.F ,.:BSg_ CRT .0653 CR8 -.2128 CST -.9886

SGB 6146.5 _23 -,DDO_ _1_ -..96_0 LSA 1925.8 MSA 369.2 8SA 13.5

5G1 6132.9 SG2 403_6 TAd,A '176.57 EL1 1830.3 EL2 359.6 ALF .77

LAUNCH 0ATE AUG 23 _970 FLIGHT TIlE 210_00 ARRIVAL DATE MA_ 21 1971

t4[LIOCENTRIC C(3MIC

RL 151.2[ LAL -.00 LOL 5_.46 VL

RP 108.63 LAP -.11LO_ 258.18 VP

RC 165.932 GL .46 GP 12.82 ZAL

PLANE TOCENTRIC CONIC

C3 38.077 VHL 6.171

LNCH &ZMTH LNCH TIME

90.00 11 54 17

90.00 17 43 3

100.00 13 1 7

100.00 19 18 56

110.00 13 38 49

110.00 20 57 43

DIFFERENTIAL CORRECTIONS

TOE .9649 TRA 3.5803 TC3-1.9470 BAU .9915

ROE .3523 RRA -.4318 RC3 .0518 FAU .01198

FOE .4626 FRA 2.0139 FC3 -.2723 BSP 20534

BOE 1.0272 BRA 3.5970 BC3 1.9477 FSP -643

DISTANCE 596.015

26.042 GAL 9.95 AZL 89.89 PAPA 288.73 SMA 125.30 _ECC .28249 INC .1097 vl 29.452

36._68 GAP 14.96 AZP 89.96 TAt. 15Z.26 TAp 8_.J6 RCA 88.47 Apo 158.13 VZ 34.890

38.01ZAP 166.33 ETS 66.13 ZJME 122.94 ETE 171.T1Z, aC 115.53 ETC 264,30 CLP-175.28

DLA -21.28 RAL 293.11 MAD 6568.5 VEL 12.627 pTH 2.29 VH,p 9.624 DP& -10.89 RAP 263.70 ECC 1.6Z66

L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZMTN INJ ?ISLE PO ¢ST TIN INJ 2 LAT IIJ 2 LONG

1640.82 -2.77 7.76 164.55 118.19 12 21 38 IO40.8 1.02 _.13

3751.03 27.18 273.11 174.51 98.28 19 16 56 5151.0 28.04 Z6_,55

1425.12 -4.49 39_.96 153.60 119.58 13 24 52 _25.1 -.52 344.43

5441.98 29.12 250.6T 174.80 97.09 20 49 3_ 48_2.0 29.79 241.93

1306.95 -8.6§ 339.45 161.04 123.20 14 0 36 707.0 -4.22 333.16

5132.91 33.97 227.7§ 175.36 94.06 22 23 16 433Z.9 34.16 218.51

MID-COURSE EXECUTION ACCURACY ORBIT D[TERMINATION ACCURACY

SGT _123.4 SG_ 544.1 SG3 179.7 8T 1894.9 SR 351.6 SS 615.0

RRT -.6759 RRF -.6576 RTF .9699 CRT .1166 CRS -.2415 CST -.9917

SG8 _147.5 R23 -.0011 R13 -.9699 LSA 1991.3 NSA 556.4 SSA 13.1

5G1 6134.4 SG2 400.3 THA 176.55 ELI 1895.4 EL2 549.1 ALF 1.28

LAUNCH DATE AUG 23 1970 FLIGHT TIME 212.00 ARRIVAL DATE MAR 25 1971

HELIOCENTRIC CONIC

RL 151.28 LAL -.00 LOt_ 329.46 VL

RP 108.68 LAp -.29 LOP 261.36 VP

RC 167.985 GL 1.24 GP 12.49 ZAL

PLANETOCENTRIC CONIC

C3 42.507 VHL 6.520

LNCN AZNTH LNCH TIME

90.00 11 47 31

90.00 17 59 28

100.00 12 33 41

100.00 19 33 59

110.00 13 33 46

110.00 21 10 23

DIFFERENTIAL CORRECTIONS

TOE 1.1336 TRA 5.9862 TC3-1.7175 BAU .9763

ROE .3831RRA -.4432 RC3 .0427 FAU .01025

FOE .4913 FRA 2.0527 FC3 -.2087 BSP 20689

BDE 1.1905 6RA 6.0026 BC3 1.7180 FSP -620

DISTANCE 601.002

26.009 GAL 10.77 AZL 89.68 MCA 291.90 SMA 123.10 ECC .29234 INC .5154 Vl 29.452

36.936 GAP 15.65 AZP 89.88 TAL 131.03 TAp 82.94 RCA 87.12 Ap 0 159.09 V_ 34.869

36.76 ZAp 166.98 ETS 69.93 ZAE 122.74 ETE 171.94 ZAC 115.27 ETC 264.86 CLp-176.30

DLA -20.31RAL 294.31RAO 6568.6 VEL 12.801 pTH 2.33 VHp 10.038 DpA -11.42 RAp 265.80 ECC 1.6996

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

1710.92 -5.02 11.69 167.07 117.90 12 16 2 1110.9 -1.25 5.04

5736.33 27.31 272.07 177.5t 97.78 19 35 4 5136.5 28.11 263.49

1490.95 -6.69 354.61 166.16 119.20 13 20 32 891.0 -2.75 348.04

5431.73 29.20 249.92 177.78 96.70 21 4 31 4851.7 29.82 241.17

1365.30 -10.81 342.59 163,66 122.63 13 58 32 765.3 -6.43 536.23

5130.15 33.98 227.54 178.51 93.93 22 35 53 4530.1 34.15 218.29

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6121.5 SGR 526.6 SG3 171.9 ST 1956.7 SR 342.5 SS 625.1

RRT -.6626 RRF -.6451RTF .9710 CRT .1615 CRS -.2668 CST -.9939

9GB 6144.1 R23 -.0013 R13 -.9710 LSA 2054.0 MSA 343.4 SSA 12.7

SG1 6131.5 SG2 393.8 THA 176.72 EL1 1957.5 EL2 557.9 ALF 1.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH OAT[ AUG 23 1970

HIELIOCENTRI C CONIC
RL 151.28 LAL -.00
RP ID8.71 LAP -.48
Re 170.0_$ GL 1.95

PL_qET(XENTRI C CONIC
C3 47.618 VHt. 6.901

LNCJ4 ATNTH LNCH TIME
gO.DO 11 41 47
90.00 18 14 9

IDO.DO IZ 51 2
IDO.DO 19 47 36
110.00 13 33 9
110.DO 21 21

FLIGHT TINE 214.00 ARRIVAL DATE MAR 25 1971

0ISTANC£ 605.847
LOL 329.46 VL 25.977 GAL 11.65 AZL 89.47 HCA 295.07 SPtA IZZ.91 ECC .30313 IN{ .5294 Vl 29.45Z
L(:_ 264.53 VP 36.904 GAP 16.39 A2P 89.78 TAL 149.87 TAP 84.94 RCA 85.65 APO 160.17 V2 34.859

GP 12.19 2AL 35.59 ZAP 167.53 £T$ 74.17 ZAIE IZ2.52 ETE 172.15 2AC 115.02 ETC 265.41 CLP-177.34

CLA -19.40 RAt. 295.44 RA0 6568.8 Vl[L 12.999 PTH 2.37 VHP 10.486 OPA -11.90 RAP 267.90 ECC 1.7837
L-! T|N[ INJ LAT |NJ _ INJ RT AS(: |NJ 4ZMTH INJ TINE PO CST T|N INJ 2 LAT INJ 2 LONG
1777.Z3 -7.12 15,4_ 169,66 117.48 12 11 24 1177.2 -3.38 8.75

5727.29 27.40 271.40 180.49 97.46 19 49 36 5127.3 28.14 262.P2
1553.78 -8.76 3_.12 168.77 118.69 13 J6 55 953.8 -4,86 351.50
5425.96 29.24 249.49 180.75 96.49 21 18 2 4826.0 29.83 240.74

1421.77 -12,87 345.67 196.33 121.95 13 56 51 821.8 -8.55 339.23
5130.73 33.98 227._ 181.26 93.96 22 47 28 4530.7 34.16 218.34

0IFFE/;_NTIAL CORR[CTIONS NID-COURSI[ Ir]_CUTION ACCURACY ORBIT OET[RNINATION ACCURACY

TOE 1.3106 TRA 6.41ge TC3-1.4_ _MJ .9551 SGT 6116.2 _ _.S SG3 164.7 ST 2015.6 _q 333.1 SS 635.6
.3743 RRA -.45AO RC3 .0344 FALJ .0(_52 RRT -.MgO _ -.63L_ RI'F .9723 CRT .L_09 CRS -.2897 CST -.9956

FO[ .5194 FRA 2.09_O FC3 -.1549 8SP ZO794 S_B 6137.3 R_3 -.00j2 R13 -.9723 LSA 2113.8 MSA 330.3 SSA 12.3

BO1[ 1.3630 _A 6.4358 BC3 1.5003 FSP -595 SG| 6125.1 _ _.3 TIM 176,90 ILl 2016.7 FL2 326.1 ALF 1.95

LAUNO_ DATE AUG 23 19/I) FLIGHT TIN| 216.0D ARRIVAL 0ATE MAR 27 1971

HELIOCENTRIC COqIC DISTANCE 610.523
RL 131.28 I_L -.DO _ 3L_9.46 VL 25.946 GAL 12.61A2_. 89.25 PICA 2_.24 SMA 122.73 [CC .31498 INC .7545 Vl 29.452
RP IO8.74 LAP -.66 I._P 267.?0 VP 36.873 GAP 17.19 AZP _.64 TAL 148.73 TAP 86.97 RCA 84.07 APO 161.38 V2 34.850
RC 172.049 GL 2.61 GP 11.91 Zld. 34,51 ZAP 167,m ETS 78.84 ZA[ 122.28 [1"1[ 172.35 7AC 114.77 ETC 265.96 CLP-178.38

PLAN[T(X[NTRIC CCNIC
C3 53.534 VHL 7.317 OLA -18.56 RAL296.48 RAO 6_1.9 VF.L 13.225 PTH 2.42 VHP 10.975 OPA -12.31 RAP 270.00 |CO 1.8810
LNCH AZNTH INCH TIN| Lo| TIN| |NJ LAT INJ _ |NJ RT AK [NJ A214TH |NJ TIN| PO CST TIM ]NJ 2 LAT |NJ 2 LONG

go.DO |1 36 51 1840.35 --9._ 19.0_ |_.28 116.94 12 7 32 1240,3 -5.40 12.29
90.00 18 27 Z_ 572'Z.48 _/'.44 271.06 183.44 97.29 ZO 2 45 _122.5 28.16 262.47

JDO.DO 12 47 0 1614.00 -10.71 1.53 171.42 118.08 13 13 54 1014.0 -6.87 354.84
IDO.DO 19 59 55 5424.07 _J.Z6 249.)8 183.69 96.41 21 30 19 4824.1 29.84 240.60
110.DO 13 30 52 1476.53 -14.8_ 348.71 16_.03 121.16 13 55 29 876.5 -10.58 342.17
IIO.DO 21 32 3_ 5134.30 33.96 Z'_7,8_ 184,_ 94.J2 2_ 58 7 4534.3 34.J6 218.62

O|FF[RI[NTIAL CORI_CT|GN_ N|0-CCURS[ £_ECUTICN ACCURACY OR1BIT 0[TERHJNATION ACCURACY
TO£ 1.4978 TR_ 6.8846 TC3-1.2938 8AU .9'2G1 SGT 6107.5 _K_ 489.5 SG3 157.9 ST 2071.2 SR 323.3 SS 641.0
ROE .3859 RRA -.4637 RC3 .0L_ FAU .0067_, RRT o.63_0 /_F o.61g_ RTF .9737 CRT_ .2364 CRS -.3109 CST -.9968
FOE .5475 FRA 2.1416 FC3 -.1097 BSP 20_30 S_ 6127.1 _ o.001] R13 -.9737 LSA 2170.8 MSA 317.0 SSA 11.9

1.5467 _RA 6.g(_O_ 8C3 1.2_MO F_P -_ 5_1 611_.4 _ 377,7 THA 177.08 [LJ 2072.6 ELZ 313.9 ALF 2.J6

LAUNCH OAT( AUG 23 1970 FLIGHT TINE 218.00 ARRIVAL 0ATE MAR 29 1971

H_LIOCENTRIC CONIC
RL 151.25 LAL -.00
RP 108.77 LAP -.85

Re 174.050 GL 3.22
PLANIETOC[NTRIC CONIC

C3 50.412 VHL 7.773
LNCH ATNTH LNCH TIME

90.00 11 32 33
gO.DO 18 39 19

IDO.DO 12 43 28

I(30 .DO 20 11 5
IIO.DO 13 28 51
_IO.DO 21 42 11

0ISTANC[ 614.998

LOL 329.46 VL 23.915 GAL 13.55 AZL 89.01 NCA 301.40 _ 122.5_ [CO .32803 INC .9933 VI 29.492
LOP 270.86 VP 36.843 GAP 18.07 A2'P 59.48 TAL 147.65 TAP 89.0_ RCA 82.35 APO 16_.74 V2 34.841
GP 11._ Z'A_ 33°53 _AP 150,34 ITS 8_.95 ZA[ 122.02 [T[ 172,§4 ZAC 114.53 ETC 266.52 CLP-179.45

OLA -17.77 RAL297.43 RAO 65_.1V[L 13.482 PTH 2.46 VNP 11,510,0_A -12.68 RAP 27_,10E£C 1.994_
L-| T_N[ INJ LAT |NJ _ INJ RT A_C INJ A214TH INJ_ TIN_: PO CST TIN_ |NJ 2 LAT INJ'2 LONG
1900.66 -10.9_ 22.50 174.93 116,29 12 4 1_ 1300.7 -1.30 15.70
5721._O 27.45 270._ |86._6 97.25 20 14 40 5121.5 28.J7 26_.40

1671.84 -12.54 4..85 174.10 117.36 13 11 20 1071.8 -8.78 358.0B
5425.59 22.29 249.46 1_HS,51 96.47 21 41 3_ 4825.6 29.84 240.71
1529.63 --16.6r7 351"72 17|.75 120"29 13 54 21* 929.6 -12.52 345.01
_140.52 33.93 228._ 187.13 94.41 23 7 52 4540.5 34.17 219.10

OXFFF,.RIENTIAL COKqq_CTICN_

R04E .3979 RRA -.4'P'ZI _ .020_ irMJ .OOe_
FOE .5764 FRA 2.1934 FC3 -.Old& B_o ZOT/_
• X 1.7437 OaA 7._003 BC3 1.0_7 FSP -_3

XIO-O_Jl_J[ [XECUT|CN ACCURACY OI_IT 0ETERNIN_TION ACCURACY
SGT _Og_.8 _ 4_.7 SG3 151.5 ST 2123.7 _q 313.2 SS 659.6
RRT -.f_O0 I_F -,IO63 R1T .975_ CRT .2691CRS -.3311 CST -.9977
S_ 6114.9 /1_ -.0009 R13 -.9753 LSA 222_.I NS_ 303.7 SSA 11.5
$G1 6103.B SGZ 3_.1 TIM 177.26 ELI 2125.4 El.2 301.4 ALF Z.32

FLI_,,IT TIN| 2_0.00 _Iv_ OAT[ MAR 31 L971LAu_o_ o_I_ AUG 23 1910

H[LIGC[NTRI¢ ¢CNIC
131.21 LAL -.DO

RP 1(_.79 LaP -I.D3
RC 176.031 ¢4. 3.'ill

PL_N[TOC[NTRIC C_NIC

LNO4 AZNTN UNK_ TIN|
90.00 11 _ 4_
gO.DO 18 _0 4

100.00 12 40 19
I00.00 ZO Zl 11
lID.DO 13 Z? 2
lID.DO 211_ 57

DIFFERENTIAL _CTI_
TOE 1.9103 TRA 7._ TC3 -.9170 _U .8392
RO[ .4104 AN_ -.4786 RC3 .0139 FAU .00316
FOE .506_ FRA 2.2514 FC3 -.0_ 8_P 20597
80E 1.9539 M_ 7.9409 BC3 .9171FSP -514

DISTANCE 519.Z_
_.46 Yr. Z§.884 GAL 14.?I_ A21. M.75 HCA _O4.56 SNA
Z74,03 VP 36.813 GAP 19.03 A2P 89.Z9 TAL 146.63 TAP

GP 11.41 z_. 3_.63 lAP 168.S7 [TS d_P.45 ZAE 121.72 £T[

i22.37 _C .34244 INC 1.2487 Vl 29.452
91.19 _._ 80.46 APO 164.27 v2 34.833

172.72 7_ 114.29 ETC 267.06 CLP 179.46

-17.05 _ L_I_.30 _ 65_.3 VEL 1_.777 PTH Z.SR _N_ 12.O97 0Pk -12.99 RAP 27A.IB £CC 2.1265
k-I TINE |NJ LAT JNJ _ INJ RT k_k_ INJ A2NTH INJ TIN| POCST TIM INJ 2 I.AT INJ 2 LONG
19_8.39 -12.64 25.87 lTt,_9 115.55 12 1 23 135_.4 -9.10 18.99
57_3.81 27.43 271.15 189.23 97.33 20 25 28 _123.8 28.16 262.56
1't_7.45 -14._ 8.08 176.78 116.55 13 9 7 1127.4 -10.58 1.23
34L_.9_ 29.21 249.79 189.48 96.64 21 51 41 4830.0 29.8_ 241.04
1581.10 -18.41 354.69 174.48 119.33 13 53 23 981.1 -14.36 347.92
5149.10 33.89 Z'Z_,OI 1g0,03 94,80 _ 16 46 4549.1 34.18 219.77

N|D-(_URSE [_CUT|ON ACCURACY C_IT OI[T_RNINATION, ACCURACY
_T G084o3 SGR 44_.9 SG3 145.6 ST 21"_Z.4 SR 302.7 SS 673.8
RRT -,_039 _ -.5916 RTF .9771 CRT °2994 CRS -.3508 CST -.9984
s_ 61[]0.9 I_3 -.0007 RI3 -.9771 LSA 2276.1NSA 290.2 SSA 11.I
SGJ E090.4 SG2 357.4 THA 177.44 ELI 2174.3 EL2 L_8.5 _LF Z.43
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 24 1970 FL|GHT TIN[ 70.00 ARRIVAL DATE NOV Z 1970

PICL X(XENTRJ C CONIC

RL |51.25 LAL -.00

108.29 LAP -2.28

RC 41.950 GL -7.90

PLANE TOCENTRIC CONIC

C3 5Z.359 VHL 7.2_

I..NCH ATNTH LNCH TIME

81.98 ]0 12

98.41 12 41 _0
100.OO 12 9 54

100.00 13 37 4

110.OO !1 46 56

HO.O0 16 16 32

O ZFFERENT|_4. C.ORIq[C T|CNS

TOE .1763 TRA -.8¢d31 TC3 -.0158 BAU ,O1|2

ROE -.5589 RRA -.0103 RC3 -.0027 FAU .01789

FOE -.1251 FRA .4208 FC3 -.1958 BSP 20_

• 5861 tWA .8¢831 BC3 .0160 FSP -109

01STAI_E 158.870

LOL 330.42 VL 22.382 GAL 1.48 ATL 92.53 I'_A 63.75 ,S_4A 105.83 ECC .42975 INC 2.§47D VI 29.458

L_P 34.15 VP 34.598 GAP -25.42 ATP 91.13 TAL 178.03 TAP 241.78 RCA 60.35 APO 151.32 V2 34.993

GP -7.48 ZAL 62.46 ZAP |6.3T ETS 150.43 Z_E 176.15 ETE 179.58 ?AC 91.94 ETC 258.17 CLP 14.60

OLA -29.44 RAL 244.83 RAO 6568.9 VEL 13.180 PTH 2.41 VHp 15.232 DPA -22.95 RAP 224.12 ECC 1.8617

L-I TIN[ INJ LAT ;N.1 _ INJ RT AS( ;NJ AZMTH INJ TZNE PO (:ST T|M |NJ 2 LAT INJ 2 LONG

1359.37 13.69 355.§6 |29.Z5 116.31 10 45 33 755.4 17.11 348.48

g06.42 13.70 322.75 129.26 116.32 12 56 28 308.4 17.13 315.67

1009.07 9.48 327.97 127.02 118.46 12 26 43 409.1 13.21 321.17

729.95 17.99 311.63 131.36 114.28 13 49 14 129.9 21.12 304.23

1081.44 -.|0 327.59 121.18 124.18 12 4 57 481.4 4.38 321.38

5518.39 28.37 256._ 135._M 109._ 17 48 _0 4918.4 30.82 247.88

NI0-COJRS( EXECUTION ACCURACY ORBIT OETERtAINATION ACCURACY

SGT 794,8 _ 442°7 SG3 50.3 ST 273.0 SR 442.6 SS 200.2

_T -,1345 _ ,J614 R1T -,6549 CRT -.5059 CRS -.6462 CST .9810

909.7 _ -.0181 R13 .6576 LSA 497.8 NSA 250.0 SSA 14.5

_J 798.9 _ 435.1 TI_ J73.00 ELI 470.5 EL2 221.5 ALF J12.61

LAUNC_ DATE AUG 24 1970 FLXC44T TIME 72.00 ARRIVAL DATE NOV 4 1970

H[L ICCENTRIC CCIqIC

RL 151.75 LAL -.00
RP 10a.25 LAP -2.14

RC 41.257 GL -7.83

PLANE TOCENTRZC CON|C

C3 46,197 _ 6.797
LN(J4 A_4TH _ TINE

81.83 10 25 8

98.17 J2 _

I00.00 12 7 10

JO0.O0 13 40 17

110.00 11 46 17

110.00 16 17

OISTAIK3E 165.420

L(X 330.42 VL _.807 GAL 1.32 _ ge.33 HC4 _.95 S144 107.48 ECC .A0773 IN(: 2.3264 VJ 29.458
I.(3P 37.35 VP 34.888 GAP -24.06 AZP gO.91 TAL 178.08 TAP 245,02 RCA 63.66 APO 151.31 V2 35.007

GP -7.82 ZAL 82.42 ZAP 15,07 [T$ |46,28 Z_ 178.46 ETE L_6.42 ZAC 91.83 ETC 258.38 CLP 11.93

DLA -29.38 RAL 244.88 RA0 6_,7 vEI. 11.945 PTN 2.36

L-I TZNE INJ 1.4T INJ LOqG INJ RT 4SC JNJ A2_4TH

1517,_ 14.59 353,2S 127,32 115.76

883.37 14.61 321.35 127.33 !15,78

987.40 10.18 3_.74 125,02 118.26

(k59.12 19.11 309. J1 1L:'IP.48 113.43

1053.17 .96 3L_S. 12 119.43 124.17

5484.15 29.14 253.86 133.7| 108.71
DIFFERENTIA{,. CC_CTIONS

TOE .1774 TRA -o6443 TC3 .0031 B_J .005_

ROE -.5_05 _24 -.0055 R¢3 -.0089 F_U .01863

FOE -.1271 FRA .4331 FC3-.3482 6_P

_OE .5594 _A .8443 6C3 .0094 FSP -1_

_AP 14.484 OP4 -23.77 RAP 225.55 ECC 1.7603

INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG
JO 47 6 717.9 17.94 346.09

12 54 21 283.4 17.96 314.20

12 23 37 387.4 13.88 319.91
13 51 46 89.1 22.12 301.61

12 3 50 453.2 5.46 319.89

17 49 3 4884.2 31.42 245,39

NI0-COUR_ E_ECUTION ACCURACY ORBIT DETKRtAIN_TION ACCURACY

SGT 830.3 _ 447.4 SG3 55.5 ST 287.0 SR 447.2 SS 207.4

RRT -.1728 _ ,1818 RW -,6756 CRT -.5190 CRS -.6446 CST .9840
943.2 RZ3 -.0103 R13 .6785 LSA _09.1 NS4 256,9 SS4 14.9

SGI 835.3 _ 438.0 TH4 172,65 ELI 479.6 EL2 228.8 ALF 114.29

LAUNCH DATE AUG 24 1970 FLIGHT T_N[ 74.00 ARRIVAL GATE NOV 6 1970

J_LZOCENTRIC CONIC OZSTANCE 172.012

RL 151.25 LAL o.00 LC¢ 330.42 VL 23.2131 GAL J.15 4_L 92.12 H(4 70.14 SN4 109.08 ECC .38699 INC _.1158 Vl _9.458

RP 108.21 LAP -1.99 LOP 40.55 vP 35.160 GAP -_.76 *_P g0.72 TAL 178.18 T_P 248.33 RCA 66.87 APO 151.30 V2 35.020

RC 40.727 GL -7.70 GP -8.J9 7AL 82._ ZAP 13._ [TS 141.27 742 178.10 £_E 309.24 ZAC 91.69 ETC 258.60 CLP 11 .24

PLANE TO_ENTR IC CONIC

C3 40.812 VHL 6.388 DLA -29.24 RAL 244.8] RAD 65_.6 V[L 12.735 PTH 2.32 VHP 13.768 DPA -24.62 RAP 226.97 ECC J.6717

LNO4 A?NTH LN_H TIN[ L-Z TINE INJ LAT |NJ LONG ZNJ RT 4_ INJ A214TH JNJ TIN[ PO C$T T|N INJ 2 LAT INJ 2 LONG

82.38 10 29 9 1272.9"Z 15,44 350.34 125.23 115.15 10 50 22 672.9 1B.70 343.11

97.62 12 35 3 865._N_ 15.46 320.48 125.24 115.14 12 49 29 266.0 18.72 313.26
100.00 12 1 9 974,72 10.58 326.02 1_.74 118.12 12 17 24 374.7 14.26 319.17

I00.00 13 45 4A 638._ 20.43 306.01 127.54 112.31 15 56 23 39.4 23.28 298.37

110.00 11 44 9 1028.23 1.93 324.81 1J7.49 124.14 12 I 17 428.2 6.40 318.58
110.00 16 19 1_ 5446._ 29.93 251.23 131.32 107.33 17 50 0 4846.7 32.01 242.63

DIFFERENTIAL CORII_CTIONS NID-COUR_I_ EN[CUTIOM 4CC'URACY ORBIT OETERNIN_TION ACCURACY

TOE" .1782 TRA -.8_1 TC3 .027J 8AU .0175 S6T 866.15 !IGR 451.7 SG3 61.1 ST .1,01.3 SR 451.2 S$ 214.3
ROE -.5031 RRA ._018 RC3 -.0172 FAU .0194($ RRT -.I_4 _ .Z03_ R1T -,6848 CRT -,5322 CR$ -,6435 CST .9866

FOE -.1289 FRA .44_0 FC3 -.4128 6SP 2347 _ 977.4 R_J -._37 R13 .6980 LS_ 520.3 NSA 263.2 $SA 15.2

BOE .5337 _A .8_1 1_3 .0321 FSP -137 SGI 872.6 _G_ 440,3 _ 172._0 ELl 488.8 El._ 235.4 ALl r 116.03

LA_ OATE AUG 24 1970 FLI_I,,IT TIN[ 76.00 4RRIVAL DATE NOV $ 1970

I'lL IO_ENTR| C C.,CNIC

151.25 L_L -.00

RP 108o17 LAP -1.83

RC 40.367 G_ -7.52
PLANE T(_ENTR|C CCNIC

C:_ _4S.109 V_ 6.009 DL_ -29.03 RAL Z44.tR R40 6_.4 _IEL

LNO.I A214TH LNO4 TIN[ I.-I TIN[ INJ LAT
83.33 10 35 57 |217.55 16,21

96.67 12 26 40 859.46 16.23

I00.00 11 52 23 969.64 10.75

100,00 13 52 56 3870.6_ 21.85

110.00 11 40 29 1007.0_ 2.74

110.00 16 11 19 5405._ X}.7Z

01FFERENT|AL COR1RIECT I(]_

TO{[ .1708 TR4 -.8_04 TC_ .0477 _J .0_

ROE -.4763 RRA .0_9 R¢3 -.0"278 FAU .0_30

FOE -.1287 FRA .4569 FC3 -.48_ 8SP 2279

BO[ .5060 BRA .8105 _.3 .0552 FSP -151

0ISTANO[ IM._AZ

LOL 330.42 _. 23.564 541. ._ AZL 91.91 HC_ 73.34

I.(3P 43.79 VP 33.414 GAP -21.53 AZP gO,55 TAL J78.35 TAP

6P -8,_0 7N. 82._0 ZAP 12,83 ETS 135.23 Z_[ 175.51 ETE

110.63 ECC .36752 IN_ 1.9135 vl 29.458

251.69 Re4 69.97 4PO 151.28 V2 35.033

328.84 74C 91.49 ETC 258.83 CLP 9.55

12.549 PTH 2.17 _AP 13.084 0PA -25.49 RAP 228.39 ECC I .5943

]NJ _ _NJ RT 45_ _NJ 4ZNTH ;NJ T_N[ PO CST TIM INJ 2 LAT INJ 2 LONG
346.63 123.00 11A.41 10 56 15 617.6 19.37 339.32

3ZD._ 123.00 114.40 12 41 O 259.5 1_).39 313.07

325.73 IL_.23 118.06 12 8 33 369.6 14.42 318.87
260._0 115.49 110.9_ 15 30 46 5270.6 24.50 27_.50

323.71 115._! 124,09 11 57 16 A07.1 7.20 317.46

248.!1_ 11_.76 105.78 17 51 25 4806.O 32.58 239.59

MIO-O_]R_ I[_Eg"UTI(_ ACCIIAR4CY ORI_IT 0ETERNINATION kCCUR4CY

SGT 911.2 S6R 455.5 SG3 67.4 ST 313.9 SR 454.2 SS 220.1

RRT o.Z037 RRF ._55 RI"F -.7056 CRT -.5242 CRS -.6353 CST .9867
S_ 1018,7 R23 -.0_0 R13 .7095 LS4 527.8 MSA 272.9 SS4 15,7

SGI 917.3 S_2 443.0 TH4 172.41 ELI 494.5 EL2 245.6 kLF 117.11
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JPLTM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH 0ATE AUG 14 ]970 FLI_IIT TINE 78.00 ARRIVAL 0ATE NOV 10 1970

P_LIG(ENTR]C CONIC DISTANCE 185.304

RL J51 .25 LAL -.00 LOL 330.41 VL 23.gO0 GAL .76 AZ'l.. 91.72 HO, 76.54 SNA

RP lob.13 LAP -1.67 LOP 46.96 VP 35.651 GAP -20._1AZP g0.A0 TAL 178.59 TAP

RC 40.182 GL -7.27 GP -9.06 7AL 63.03 7AP 11.96 ETS 12#.03 ZA( 171.72 ETE
PLAN[TCK_[NTR]C C(_I|C

C3 31.001VHL 5.657 0LA -28.73 RAL 244.29 RAO 65(dJ.3 VF.,L, 11._4 PTH 2.24 VHP

LNC.H AZ'NTH LNCH TII4E: L-l TIN( IN] LAY IN] I.CNG IN] RT AS(: IN] AZMTH

94.95 10 47 49 1144.66 16.89 341._ 120.61 I13.58

95.05 12 12 13 871.41 16.91 311.57 120.63 113.57

100.00 11 4| 12 970.84 10.71 315.80 117.54 118.08

1OO.OO 14 1 21 5808,51 15.31 176.16 113.30 109.17

110.00 11 35 13 990.15 3.39 3ZZ.II_ 113.10 114.04

110.0(3 16 23 59 5361 ._ 31.49 145.11 126.05 104.03

112.11 ECC .3A926 INC 1.7176 ¥1 29.458

255.13 RC4 72.96 APO 151.27 v2 55.046

333.51 ZAC 91.25 ETC 259.06 CLP 7.85

O|FFEI_ENTIAL CCI_R_CTICI_ X|O-O01Jl_l[ £)_OJTICN ACCURACY

TOE: .]739 TRA -.8027 TC3 .0855 _MJ .0407 36T _1_.7 _! 459.5 5_3 74.3

ROE -.4509 _A .0143 RC3 -.0418 F_J .01133 _r -.Z5031MF .1931 R1T -.7143
FDI[ -.1300 FR4 .4715 FC3 -.5771BSP Z448 SOB 1054.1R_ I -.0407 R13 .7186

• 4833 _4 .8(_9 8(;3 .O951F3P -170 SGI 956.Z S_ 443,6 THA 171.88

11.418 OP4 -26.39 RAP 229.80 ECC 1.5267

IN] TINE PO CST TIN IN] 2 LAT IN] 2 LON6

11 6 54 544.7 19.94 354.20

12 26 44 171.4 19.96 314.19

11 57 32 370.8 14.38 318.94

15 38 10 5108.5 25.72 268.29

11 51 43 390.1 7.83 316.56

17 53 21 A762.0 53.10 236.26

ORBIT DETERNINATION ACCURACY

ST 329.2 SR A56.8 SS 226.3

CRT -.5441CRS -.6336 CST .9900

LSA 539.7 NSA 276.9 SSA J6.1

ELI 504.4 EL2 250.1 ALF !!9.26

L_UNO4 DATE: AUG 24 1970 FL;_AT TI_ 80_t_ ARRIVAL DATE NOV ]2 1970

H£LX(XE:NTRIC CCNZC

RL 151.25 LAL -.00

RP 108.09 LAP °1.50

RC 40.174 GL -6.95

PLANETOCE:NTRIC COLIC
C3 28.417 VHt. 5.331

LNO,I A2'NTH LNCH TINE

89.21 11Zl 30

90.79 11 34 57

IOO.O0 11 28 29

100.00 14 10 39

110.00 11 18 El

110.00 16 27 16

D|STM/CE 191.693

LGL 330.41 VL 14.Z09 GAL .56 A2L 91153 HC_ 79.75

LOP _.17 tip 33.871 GAP -lg,ZJ AZlP 90,17 TAt. 178.88 TAP

OP -'9.56 ZAL 8-3.48 ZAP 11.34 (T$ 1|9.67 ZN[ 169.88 ET(

113.54 ECC .33221 INC 1.5268 Vl 29.458

258.63 RCA 75.82 APO 151.26 v2 35.060

335.25 2AC g0.95 ETC 259.29 CLP 6.13

Ol._ -29.33 RAL143.84 RA0 6_H_.I VEL lZ.Z311PTH Z.20 VHP 11.801DP4 -27.32

L-| TINE IN] LAT IN] I.CNG _NJ RTASC |NJ AZNTH IN] TII4E: FO CST TIN
I000.0_ 17.46 331.24 IIS.IZ IJZ.66 11 38 I0 400.1

956.44 17.d8 3_.O3 118.1_ 111.65 11 50 53 356.4

977.40 10.50 _.1_ 114.71 118.13 tl 44 46 377.4

5741.38 ZA.TZ 171.93 J_0._ 10T.M 15 46 21 5142.4

977,_, 3.8_ 311,18 110.M 123.99 11 44 39 377.8

5314.7_ 3Z._Z Z41,63 1Z3.19 102.06 17 55 51 4714.7

0 IFFKRE:NTIAL COI_q(C TIOAS

TOE: .1751 TRA -.7845 TC3 .1310 _ .0347

ROE -.42_ R_4 .O1_ RC3 -.056_ F_O .02_47

FOE: -.1_06 FR4 .41t38 FC3 -.684_ _ 1569

601[ .4611 BRA .7847 BC3 ,1440 FSP -191

NID-OOU_I:E_EOJT|CNACOJRACY

SOT 9_6.Z _ A63.3 _3 4_..0

RRT -.Z57_mF ._8_9 RTF -.7415

10119.7 _ -.0456 R|3 .7463

,%1 99_._ S_Z 443.8 THA 171,56

RAP 231.20 ECC 1.4677

]NJ 2 LAT IN] 2 LONG
20.38 323.78

20.A0 320.60

14.18 _19.32

26.86 263.71

8.29 315.90

33.55 232.65

ORBIT OETE:RNIN_TZON ACCURACY

ST 343.5 SR 458.5 _ 231.6

CRT -.5607 CRS -.6305 CST .9924

LSA 550.6 NSA 280.2 SSA 16.6

E:LI 513.6 £L_ 255.9 ALF 121.21

LAUNCH 0ATE AUG 24 1970 FL|644T TIME 82.00 ARRIVAL DATE NOV 14 1970

HELIOCENTRIC CONIC

RL 151.25 LAL -.00

RP 108.05 LAP -1.33

RC 40.345 GL -6.54

PLANE T(X[NTR _ C CONIC

C3 25.293 VY4. 5.029

LNCH ATMTH LNCH TINE

90,00 10 39 18

90.00 12 1_ 37

)OO.00 11 14 1

100.00 14 20 34

110.00 11 19 5_

110.00 16 31 13

0XFFE:_ENTI4L _CTIOIS

TO{[ .1754 TRA -.7676 TC3 .1827 8AU .0878

_OE -.4031 _A .O244 A_3 -.0821_ FAU .013_
FOE: -.1295 FRA .4976 FC3 -.6110 B3P _44

.439_ BRA .7_10 BC3 ._05 F_P -214

DISTANCE 198.706

LQ. 3_O.AZ VL 24.494 GAL .35 AZL 91.34 PICA 82.96 S144

LOP 53.38 VP _.077 GAP -18.13 AZIP 90.16 TAL 179.24 TAP

GP -10.11 744 64.06 ZkP 11.01 £TS 110.55 7AE 167.05 E:TE

114.91 ECC .51635 IN¢ 1.3397 Vl 29.458

262.20 RCA 78.56 APO 151.25 _ 35.073

335.89 7AC 90.58 ETC 259.53 CLP 4.38

OL4 -27.82 RAL 145.17 _0 6568.0 VI[L 11.111PTH

L-I TIN[ IN] LAT

1101.05 14,08

T97._4 21.81

9_1.80 10.13

5673.16 26.05

970.41 4.14

5264.31 3Z.M

2.17 VHP 11.201DPA -28.28 RAP 232.56 £CC 1.4163

|NJ LONG |NJ RT A_ ]NJ AZllATN IN] TINE PO CST TIN IN] 2 LAT |NJ 2 LONG

337.08 115.81 114.82 10 57 39 501.0 17.33 329.90

318.18 117,02 108.53 IZ 25 54 197.6 24.14 310.28

32_.t1_ 111.76 118.27 11 30 50 388.8 13.83 319.99

167.14 11_.43 105.Zl 15 55 8 5073.2 27.88 258.81

3Zl.79 108.14 123.96 11 36 3 370.A 8.57 315.50

237.1M 1_0.1_ 99.93 17 56 57 4664.3 33.90 128.76

NI0-COJR_ _XEOJT_OI ACOLIRACY OR_IT OE:TE:RHINATION 4CCURACY

,%T 102_,3 _ 467.7 SO3 gO.6 ST _57.7 SR 459.3 SS 235.8

-._980 I_F ,3176 R1T' -.75_4 CRT -.5756 CRS -.6224 CST .9945
11_,91_3 -.0517 R13 .7616 LS_ 560.3 XSA 283.3 SSA 17.1

SOl 1036.1 3_ 443.Z THA 170.82 ELI 522.2 E:L2 257.2 ALF ]23.15

LAUNCH o,_r( AU_ 24 ]970 FLIt44T TIN[ 84.00 A&IRIVAL DATE NOV 16 1970

H_L IOCE:NTRZC CCN|C

RL ]5].25 LAL -._0

RP 108.01 LAP -1.|5

RC 40.692 GL -6.03

PLAN[TOC.(NTRIC COq|C

C3 _'Z. 575 _ 4.731

LNO4 4ZNTH iNCH TIN[
gO.OO 10 13 9

gO.OO 12 33

1DO.DO 10 38 JZ

100.00 14 31 0

110.00 11 9 51

110.OO 16 35 50

D|ST_ _5.4M

LGL 350.4Z I/I. 14.756 GAl. .15 AZI. 91.16 _ 86.17 Sm 116.Zl (CC .50157

I.CP 56.39 VP _.Z_ GAP -17.09 AZP g0.08 TAL 179.66 TAP 165.81 RCA 81.16

OP -IO.P_ ZAL 84.76 7AP 11,03 ETS 100.47 ZAE JOd.Z7 (TIE: 335._ ZAC 90.15

01._ -17.19 _ Z4Z.(O R_ 6567.9 W:L 11,_ PTH 2.14 W_P 10.628 0PA -29.19

L-I TIIA_ 5NJ LA7 IN] _I._NG |NJ RT AS_ IN] AZNTH ZNJ TIN[ PO ¢ST TIM

1150,37 11,67 :_JO.00 |10._7 !13.54 10 32 19 _50.d

6_.65 23.91 311._0 114.01 105.64 IZ 44 54 92.6

1004.83 9.61 3'_7.73 108.79 118.44 11 14 56 404.8

5_01.47 ZT.Z3 L_R.I4 113.74 102.84 16 4 21 5001.5

968.ZZ 4.ZZ 311,67 105.S0 123.95 11 15 59 368.2

5110.84 33.43 133.Tt 117.04 97.58 18 2 40 4610.8
OIFFE:N[NTIAL O3K_:CTIOqlS

TOE .1718 TRA -.7515 TC3 .2430 _AMJ .0_0_

-.38OZ MIRA .0295 RC3 -.1107 FAU .0_506

FOE -;1250 FRA .3150 FC3 -.9610 _
_OE .4172 8RA .7511 6C3 .2971 FSP -238

IN(: 1.1550 Vl 79.45J_

APO 151.25 V2 35.086

E:TC 259.76 CLP 2.61

RAP 233.90 E:CC 1.3715

IN] 2 LAT XNJ 2 LONG

16.00 332.91
25.83 303.06

13.34 320.92

28.72 253.65

8.65 315.39

34.12 224.60

ORBIT DETE:I_41N_TION ACCURACY

ST 369.3 SR 458.7 SS 237.7

CRT -.58L_ CRS -.6041 CST .9957

LS4 566.1NSA 287.3 SSA 17.6

ELI 528,0 ELI 260.7 ALF 124.73

X|O_ (_:¢'UTIOq ACO,IRACY

,%T |06_.0 _ 4'P_.1 ,%3 100.0

-.3|84 mF .3532 RIT -.7710

11(_II.9 RZ3 -.0595 R13 .7771
,%1 1077.7 _ 442.5 TH4 170.32
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCJ4 0,41£ AUG 24 J970 FLI_T TIN[ 86.00 ,4RRJV,4L 0,4TE NOV 18 J970

I'(LZ(X[NTR|( COl|( OI$TAN_ 2|2.18|

I1_ |5| .15 L'4L -.00 LOt. 3_0.42 Vk 14.997 GAL -.05 AZI. 90°97 |'1CA 89.38 ._44 |17o44 [CC .28789 |NC .9715 VJ 29.458

RP 107,97 LAP -.97 LOP 59.B0 VP _N5.446 GAP -16.J0 AZP 90.01 TAL |80.13 TAP 169.f11 RCA 85.63 APO lfl| .25 V2 35.098

RC 41.Z09 GL -5.,4| GP -|J.40 ZAL 85.58 ZAP J|.43 ITS gO.7| _ |61.51 £T£ 335.73 ZAC 89.64 ETC 260.00 CLP .80

PLANE TOC[NTRI C C(_lJ C

C3 ZO.Z|4 VttL 4.496 OI.A -L_.43 RAL 24|.82 RAO 6367.8 VEL |1.899 PTN 2.1| W.IP 10.080 0PA -50.34 R,4P 235.20 [CC |.3327

LI,kT..H ,4ZNTH LNCH TIN[ k-I TINE |NJ I.AT IN| _ IN| RT AS(: IN| AZNTH XNJ T|N[ PO CST TXN ZNJ 2 L,4T |NJ 2 LONG

90.QO 9 4919 |t91.25 11.42 342.45 107.06 116.09 |0 9 21 592.3 1,4.84 335.44

gO.O0 |R 50 49 5885.61 25.50 182.60 112.28 102.75 14 28 55 5205.6 27.00 274.25

|00.00 |0 4J 9 1015.4| 8.94 3_._) 105.76 1|8.M 10 58 14 ,425.4 J2.70 322.|2

iOO.00 |4 ,41 _0 5527.70 18.23 156.8_ 111.g0 100.25 16 15 58 4927.7 29.36 248.26

110.00 10 M _J 97| .44 4.|0 $11.84 1_.80 125.97 11 14 32 31| .,4 8.53 315.56

1|0.00 J6 41 8 5154.43 33.85 Z'_JP.4t 113.78 95.04 |8 7 2 4554.4 34.|8 220.J9

0|FIrEI_NT|Ai. CJ_IIII_CTIO_S N|O-C, OJI_E F_CUT|(_i ACCURACY ORS|T OETf:Rt4ZNATION ACCURACY

TO( .]777 TRA o.7532 TC3 ._3 _ ,0976 _k_T 1107,7 _ 480,6 S_ |]_.0 ,ST _86.5 SR 458,9 SS 243.4

-.3999 RRA .0340 R(3 -.1504 FAU .02717 RRT -._1650 #I/IF .4054 RTF -.7842 CRT -.6116 CRS -.6Ill CST .9960

IrO( -.1283 FRA .5157 rC3-J .1657 _P EggO S¢41 IZD7,5 RL_J -.01_0 215 .79J5 LS), 58| .0 NSA 285.1 SS,4 |8.5

80[ .4014 _A .75_ _3 ._|| IrsP -L_7 SG| I114.| _ 441.0 TIM 1_.34 EL| _,4|.'0 FL.2 259.4 ALF J27.|!

L/tUN_ OATI[ AUG 24 1970 FLIGHT T|NE 88.00 ARR|VAL 0ATE NOV 20 1970

H(L|(XlrNTRIC (,_11( 0"|STAINIQ[ Z18,tt_1_1

RL 151.25 i_,1. -.00 _ 330.42 VI. 25.Z18 GAl. "._5 AZI. gO.7t} H_ 92.59 _ ||8.6J ICe .27525 |NC .7882 v_ 29.458
_P 107.93 LAP -.79 _ 63.01 VP _.610 GAP -15.14 A_IP N.N TAL 180.66 TAP 213.26 RCA 85.96 APO 131.25 v2 35.111

K 41,89l CA. -4.(_7 GP -J2,16 Z/It. 86.51 ZAP I_.Zl ITS 81,67 |All 158,99 [T( 335.13 ZAC 89.0,4 [TC 260.23 CLP -! .05

PLAN( T_CrNTRI ¢ C,OI| C

C3 18.161 K 4._Z DLA -25.51 RAL 240._)_ RAID 6_/'.7 _E:L 11.813 Plt, I 2.09 VHP 9.558 0PA -3J .45 RAP 236.44 [CC 1.2990
LNCJ4 42147H INCH T|NI[ L-I TINE IN| I,AT IN,/ _ |NJ RT A_ IN,/ A21MTH IN| TiN[ PO CST T|M _NJ 2 LAT |NJ 2 LONG

gO,OO 9 Z$ 29 |23_.07 10.19 _44.8_ 103.8_ 1|6.56 9 47 2 633.| |3.68 337.87

gO.OO 13 6 53 S794.3_ ZG.71 _r_6.1_ 101_.5_ 99.78 14 43 28 5194.4 27.79 267.69

100.00 10 12 59 |0_.8_ 8.][2 _1_._1 10£.75 118.87 |0 40 _0 4_0.6 11.91 323.57

100._0 14 53 4 5431.05 19.03 _5J°40 10_._ 97.47 16 23 56 4852.! 29.76 242.6S

IJO.OO 10 45 _ _O.27 5.?6 32'Z.31 100.06 124.00 JJ | 45 380.3 8.20 316.03
lIO.OO 16 47 8 5095.18 34.11 124.81 110.43 91.55 18 |2 3 4495.2 34.06 215.57

01FF(RIENTIAL CQ_IECTI(_N$ M][0--Q_II_ (_CUTJ_I ACCURACY OR1BIT 0ETERNZNATICN ACCURAC_

1"O( .1817 TRA -,70_N_ TC3 ,4_74 _ *11_ _T 11_._ _ 487,7 _3 J_.9 ST 3_8.3 SR 456.0 SS 240.7

-.33_1_ RRA .OMJ RC3 -.|91_ FAll .O18_1 RRT -.4|63 IN" .4479 RTF -.8056 CRT -.6,4_6 CRS -.5875 CST .9935

IrO( o.1_05 IrRA ._565 Irc3-| .34_5 B_IP 34_14 _ 1_N_,4 _ -,0_01 213 .8|29 LSA 587.6 NSA 280.8 SSA 18.7

• _46 _ .1046 _h_3 .4f_l_ F_IP -317 S_I 1157.Z S_. 435.3 ?HA 168.J? (L| 550.| FL2 253.0 ALF |29.04

L,4UNCH 0,4T£ ,4U_ 24 1970 FL|_4T T|NE _.00 ,,4RRIV,4L 0,4T( NOV 2_ 1970

H[L|(X(NTR|C COil( C|$TANCI[ LP15.693

RL |5|.25 LAL -.00 LOL 3_0.42 VL 25.42| GAL -.44 AZL 90.60 P_A 95.81 .St4A

RP 107.89 L,4P -.60 LOP 66,23 VP 36.761 GAP -|,4.22 AZP 89.94 TAL |81.24 TAP

RC 42.728 GL -3.79 GP -13.00 ZAL 87.55 ZAP J5.33 [TS 73.73 Z_ 156.52 £T(

PLAN(TOC(NTR_C CONIC

C3 16.399 VHL 4,0_00kA -24.46 RAL 240.02 RAO 6567.7 V(L 11.738 PTH 2.07 VHP

LN(H ,42'NTH LNCH T|N[ L-[ T|N[ |NJ LAT IN| _ |NJ RT AS(: |NJ AZNTH |NJ T|N[

9(3_00 9 3 37 1275.|8 8.90 347.23 100.70 116.99 9 _4 52
90.00 J3 22 |S 5"/'04.94 27.58 26_.86 106.62 96.67 14 57 _3

100.00 |0 3 54 1080.54 ?.|3 33|._ 99.74 J19.1| lO 21 55

l_O.00 15 4 42 5374.8| 29.58 245.73 106.84 94.53 16 34 17

l|O.00 10 31 14 994.81 3.21 323.07 97.32 124.05 |0 47 ,49
llO.00 16 53 51 _033.)0 34.|8 2|9.98 107.03 89.47 18 17 ,45

OIFF(R(NT|AL CC_iIECTICI_ MIO-C(_IRS( (_CUTICN ACCURACY

TO(_ .1772 TRA -._64 TC3 .5_40 _AU o1270 S_T J175._ _ 497.7 S_3 |35°9
ROE: -.3J87 RRA .0,453 RC3 -.2466 FAU .0_058 RRT -.41509 RRF .4973 R1T -.8|76

FOE: o,1|0| FRA .555| FC3-|.6|45 _SP _|3 Sr_B 1176.3 RL_ -.0690 R|3 .8259

BO_ .3647 _RA .M?8 BC3 .5791FSP -353 $61 1200,9 S6Z 432.3 THA 167.28

LJ, UNO¢ OAT£ AUG 24 J9113

P_L|(XENTRIC CO41C 0ZSTAN_ Z32.4_6

RI. 191 .Z5 LAI. -.00 LQ. 330,42 VL 25._O7 GAl. -,6_ AZL gO._Z PICA 99.03 SNA
RP 107.88 LAP -.41 _ 69.45 VP 36.90J GAP -13.34 AZP 8g.93 TAI,. 18| .86 TAP

RC 43.71l GL -2.77 GP -13.95 ZAL 88.68 ZAP 14,76 (TS 67.00 ZN[ 154.20 (TF'
_=t.ANIETOCL:NTRI C C_N|C

C3 14.876 VNI, 3.857 01.A -Z$.Z3 RAI. 239.03 _ 8567.6 V(I. |1.873 PTH 2.05 VHP
L.NO_ AZNTH LNCH TZN[ L-Z TII4[ IN| I.AT

gO.00 8 40 3/" 131_.89 7.5J

gO.OO 13 37 Z? 5616.19 ZS.JZ

1._0:.00 _ 44 0 |115.28 5.9_

100,00 15 1_ 45 5_.05 29._HS

110.00 10 15 56 1015.17 2.43

110.00 17 I 18 4961t.91 34.05

TO[ .1707 TRA -.(_1 TC3 .6337 _ .1406

• O( -.19_9 _g_ .0_ _C3 -.3118 IrAU .0_79

FO( -.D9_4 FRA * .570"/' FC3-J .91_3 BSP 37_

BO£ .3442 lW_ ..M9_ !_3 .7067 FSP -395

|!9.70 (CO .26362 INC .6036 V! 29.458

2?7.05 RC,4 88.15 ,4PO 151.26 V2 55.123

334.55 Z,4C 88.34 ETC 260.46 CLP -2.95

9.060 0PA -32.62 R,4P 237.63 ECC J.2699

PO CST TZN |NJ 2 L,4T |NJ 2 LONG

675.2 12.45 340.56

5104.9 28.22 26J.19

480.5 J0.96 325.28

4774.8 29.89 236.94

394.8 7.66 316.80

4433.3 35.73 210.77

ORBIT 0ETERN|NAT|ON ,4CCUR,4CY

ST ,406.8 .SR 451.4 SS 237.9

CRT o.6_|4 CR5 -.5519 CST .9879

LSA 588.2 NSA 281.9 55,4 19.4

EL| 553.0 £1._ 252.0 ALF 130.45

ARR|VAL 0,4TE NOV 24 1970

1_.7,4 (CC .25295 INC .4170 V| 29.458

280.89 RCA 90.20 APO 151.28 v2 35.135
333.63 Z,4C 8?.54 ETC 260.6? CLP -4.90

8.5_? OPA -33.86 RAP 238.75 ECC 1.2448

IN| _ ZNJ RT AS( IN| AZNTH JNJ T_NE PO CST TIN IN| 2 LAT IN| 2 LONG

349;78 97,66 117.38 9 2 36 7J9.9 |1.12 342.97

L:_3.36 103.EO 93.49 |5 lJ 3 _016.2 28.31 254.70

333.91 96.83 119.34 lO 2 35 5|5.3 9.84 327.26

2_.89 103._ 91.47 16 45 J 4696.0 29.74 231.09

3_4.J3 94.63 1_4.11 l0 32 51 415.2 6.89 317.88

_I4.N lO_.(O 86.50 18 24 7 4368.9 33.J 7 205.82

N|0-COUI_J_OuIT|CN ACCURACY O26IT 0(TERNIN,4T|ON ,4CCUR,4C_

S_T 1212.3 S_R 5J|.4 SG3 150.6 ST 4||.6 SR 444.? SS 233.0

RRT -,_09_ RRF .5_07 R1T -.8_91 CRT °.6574 CRS -.4997 CST .9765

1315.7 R_3 -.0788 RI3 .8387 LSA 583.8 MSA 285.2 55,4 20 o2

SGI |_43.8 _ 429.0 THA 1_=6.L:_ (L| 552.1 EL2 24_.9 ,4LF 131.65

|200



JPL TM'33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 14 1970 FLZGHT T|NE 94.00 ARRIVA L 0ATE NOV 26 1970

H(LIOCENTRIC CONIC DISTANCE Z39.217

RL 151.25 LAL -.00 LOL 330.42 VL 25.776 GAL -.81 AZL 90.Z3 HCA 102.25 S/.IA |21.70 FEe .24118 INC. .2266 VI 19.458

RP 107.82 LAP -.22 LOP 71.67 VP 37.030 GAP -12.49 AZP 89.95 TAL |82.51 TAP 284,76 RCA 92.10 AP0151.29 V2 35.146

RC 44.829 GL -1.$9 GP -15.00 ZAL 89.89 ZAP 16.48 (TS 61.43 ZA( 152.04. ETE 332.54 ZAC 86.61 ETC 260.88 CLP -6.97

PLANIE TOCENTRJ C CC]N| C
C3 13.571 VHL 5._4 DLA -21.82 RAL 238.02 RAO 6567.5 VEL 11.617 PTH 2.04 VHP 8.1380PA -35.19 RAP 239.78 ECC 1.2233

LNCH ATHTH LNCH TZNE L-I TINE INJ LAT INJ _ ]NJ RT ASC |NJ AZNTH |NJ TIN([ PO (:ST TZN INJ 2 LAT |NJ 2 LONG

90.00 8 17 24 1388.00 5.99 352.51 94.77 117.73 8 40 12 768.0 9.66 345.74

90.O0 13 52 34 5527.38 28._ 256.88 100.55 90.Z5 15 24 42 4927.6 28.05 248.23

IDO.OO 9 23 24 1154.96 4.65 336.11 94.03 119.56 9 42 39 555.0 8.55 329.50

1(30.00 15 2915 5213.80 29.85 235.95 100.35 88.35 16 56 11 4615.8 29.30 225.17

lIO.O0 9 39 39 1041.38 1.43 525._0 92.03 124.16 10 17 0 441.4 5.90 319.27

110.00 17 9 30 4902.17 33.63 209.79 1{30.21 85.46 18 31 12 4302.2 32.36 200.79

O|FF(RI[NT|AL. t,_]_RECTICNS NZD-CCURS( I[_¢UTICN ACCURACY CRSZT DEl'ERNINATION ACCURACY

TOE .1621 TRA -.6499 TC3 .7498 8AU .|535 S6T 1246.7 SG_ 5L_.5 _,3 166.8 ST 418.0 SR 435.1 SS 226.8

ROE -.2791 RRA .0550 RC3 -.5921 FAU .03518 RRT -.55_1 _ .GO_O RI"F -.8392 CRT -.6602 CRS -.4222 CST .9543

FOE[-.O750 F'RA .3901 FC3-2.2443 8SP _J31 _ 1354.5 RL_ -°0897 RJ3 .6505 LSA 374.0 NSA 285.3 $SA 21.2

BOE .3228 BRA .6522 B(:3 .8461 FSP -444 _I |285.9 _ 4L_.5 THA J64.93 ELI 546.7 EL2 246.8 ALF 132.74

I_UNO4 DATE AUG 24 1970 FLIGHT TIN[ 96,00 ARRIVAL DATE NOV 28 1970

HELIOCENTRIC C.CN I C

RL 151.25 L_L -.00

RP 107.79 LAP -..03
RC 46.073 GL. -.24

PLANE T(XENI_IC CCNXC

C3 12.459 VHL 3.530
LNCH A2'NTH LNCH TIN[

gO.DO 7 53 $9

90.00 14 7 51

1DO.DO 9 2 13

100.00 15 42 16

110.(](3 9 42 52

110.00 17 18 _I

OZSTAN_ 243 o975

tot. 530.42 VL. 23.931 GAL -.98 ,421. g0.05 HCA 105.47 SNA 12'Z.60 ECC .23428 INC .0297 VJ 29.458

LOP 75.89 VP 37.148 GAP -11.67 AZP 89.99 TAL 183.19 TAP 288.66 RC4 93.88 AFO 151.32 V2 35.158

GP -16.17 ZAI. 91.16 ;rAP 18.46 ETS 38.B7 ZAI[ 150.03 ETE 331.25 ZAC 85.54 ETC 261.07 CLP -9.01

OLA -20.23 RAt. 257.00 RAO 6567.5 VI[L 11.369 PTH 2.02 VHP 7.714 DPA -38.61 RAP 240.70
L-I TIN[ |NJ I.AT INJ _ ][NJ RT AS(; TNJ AZNTH ZNJ TINE PO CST TIN INJ 2 LAT

1420.07 4.34 555.45 _.03 118.01 8 17 59 820.1 8.03

3438.64 _.17 250.38 97.31 86.99 15 38 29 4838.6 27.46
1199.77 3.14 538.38 91.39 119.74 9 ',_Z 15 399.8 7.07

5134.17 L_.3_ L_7.88 97.40 85.17 17 7 30 4534.2 28.53

1075,31 .20 527.18 8g.55 124.J8 10 0 26 473.5 4.69

4835.19 32.9? 204.31 N.89 80.41 18 39 l 4233.2 31.29

OIIrFEN(NTIAL CCIMECTI_

TC( .1513 rl_k -.6_187 TC5 .8?'_ 8AU .l_

ROE -.2391 RRA .0620 RC5 -.4866 FAll .03782

FDI[ -.0478 FRA .6122 FC3-2.6283 _ 4094

• 3001 _A .6557 8C5 1.0000 FSF' -4M

MID-COURSE £XECUTZON ACCURACY

SGT 12_0.O _R 353.6 ,%3 184.7

RRT -.610S _ .661"Z RTF -.8487

SC_ 1394.6 R_3 -.1016 R15 .8620

.%1 15Z9.1 _. 422.3 1'HA 163.50

ECC 1.2050
INJ 2 LONG

348.72

241 • 79

332.00

219.21

320.96

195.69

ORBIT DFTER141NATI(_Iq ACCURACY

ST 410.4 SR 422.0 S$ 221.1

CRT -.6386 CRS -.3103 CST .9136

LSA 558.0 MSA 289.J SSA _2.2

£LI 536.1 EL2 243.1 ALl:" 133.79

L_UNCH DATE AUG 24 1970

P_L IOCENTRIC CONIC

RL J51.25 LAL -.00

RP I07.76 LAP .16

RC 47.431 GL 1._0

PLANE TOCI[NTR I C C(_N| C

C3 J1.519 VHL 3.394

LNC_I ATMTH LI_H T|NE

90.00 7 ,t0 24

90.00 14 23 2'7

100.00 8 40 40

IOO.OO 15 55 32

110.00 9 24 47

II0.00 17 28 15

FLIGHT T|NE 98.00

O I STM_K:( 232.723

LQ.. 330.42 VL 26.071 GAL -1.14 AZL 89.83 _ 108.69 SNA 123.43 ECC .22619 INC .1687 VI 29.458

LOP 79.12 VP 37.237 GAP -10.88 A2'P g0.05 TAL 185.89 TAP L_Z._ RCA 95.51 APO 151.35 VZ 35.168
GP -17.49 ZAL 92.47 ZAP 20.67 lIT8 33.15 ZA( 148.37 [TE 329.74 7AC 84.32 [TC 261.24 CLP -11.19

DLA-18.44 RAL 238.00 RN) 6367.4 _b |1._29 PTH 2.01 VHP 7.314 OPA -38.15 RAP 241.49 ECC 1.1896

L-| TINE ]NJ LAT JNJ _ INJ RT A_C INJ A2'NTH INJ TINE PO CST T|N JNJ _ LAT INJ 2 LONG

1476.50 2.53 338._ 8_.53 118.21 7 53 1 876.5 6.28 351.92

5349.17 27.68 243.89 94.35 83.77 13 52 _ 4749.2 26.53 235.41

.t249.76 1.43 341.33 88.93 119.86 9 J 30 649.8 5.41 334.78

5031.15 Z_.gO _Z1.79 _4.57 82.0_ 17 20 3 4431.1 27.50 213.27

1111.53 -1.25 329.16 _17.24 124.16 9 43 19 511.5 3.24 322.95

4762.12 52.04 199.18 95.71 77.._8 18 47 37 4162.1 29.97 190.58

ARRIVAL O4TE NOV 30 1970

DIFFERENTIAL CCRRI[CTIQqS M18-O{_l,Jl_J( (NEOJTIOI AOL"URACY

TOE .1371 TRA -.6147 TC3 .9_J4 BMJ ..17_1 SGT 1507.8 _ _i84.8 _5 204.3

ROE -.2382 RRA .0699 RC3 -.59_2 IrMJ .04070 _ -.6_9_ NIIF .TIM RIF -.8§?0

FOE -.010_ FRA .6357 FC5-3.0392 88P 4238 SC_ 1432.G _ -.1145 RI_..8728

80_ .2748 BRA .6187 B(:3 1.1647 F_P -557 $61 l_H).fl _*Z 419.6 TI_ 161.79

LAUNCH DATE AUG 24 1970 FLZ_fl" T|N[ |00.00

HIEL|(_IrNTRZC CCNIC 0ZSTAN_ L_9.4_6

RL 151.23 t.._. -,00 I.XX 330.42 VL _.199 GAL. -1._ _ 8g.l_ 14CA 111.92 9N_ 114.20 (CO .21888

RP 107.72 LAP .35 _ 82.34 VP 37.3_ GAP -JO.|Z IQP g0.14 T_4. 184.59 TAP 296.52 RCA 97.02
RC 48.893 GL. 3,,03 GP -18,97 ZAL 95,B0 ZAP 25,12 ET$ 50,|0 ZAIE 146.44 ET[ 3_8.00 ZAC 82.93

PLAN[T_ENTRIC C_q|C

C3 IO.73,4 VHt. 3.276 OIJ -16.46 RAt. L_S.04 RAD 6_67.4 rilL. 1| .494 PTH 2.00 _4P 6.940 0PA -)9.81

LNCH AZNTH _ TII_ L-! TIN[ INJ LAY J[NJ _ INJ RT ASC INJ AZMTH ZNJ T%I,_ PO CST TIN

gO.OO 7 6 43 t_3`7.65 .55 2.01 87._ 118.51 ? 32 20

90.00 14 39 32 5238.94 Z6.fM 257.42 91.73 80.83 16 7 11

100.00 8 18 47 1.103.08 -.45 344.38 8_.71 119.89 8 4(732

IOO.00 16 10 8 4966.74 Z?.95 21S.?O 91.51 78._ 17 32 35

110.00 9 6 32 1155.53' -2.95 351.46 83.15 124.07 9 25 47
110.00 17 38 33 4689.06 _.8Z 195.85 90.73 74.45 18 57 2

OJlrlr(R[NTIAL COI_qI[CTI(_F4_ N;O-CJ_I_ _]_CUI'|(_N ACCURACY

TOE .1202 TRA -.5g_1 TC3 1.1232 _ o19_1 SGT 155_oS_IK_ _S.6 _G5 _509

ROE: -.2138 RRA .0794 RC3 -.TL=_J FAU .04384 _ -.7062 m_ r .768? RIT -.8_1

FOE .0368 FRA .6628 FC3-3.5381 8_P 4377 _ 1472.0 _3 -.1289 R13 .8833

80E .2470 _RA .6034 _.3 1.3390 FSP -622 S_J 14J1.4 _2 418.2 'r_lA 159.81

ORBIT DETERNIN_TION ACCURACY

ST 402.1SR 404.0 SS 218.3

CAT -.649_ CRS -.1486 CST .8411

LS_ 533.3 NS_ 295.9 SSA 23.2

ELI 517.6 ELZ 238.5 ALF 134.79

ARRIVAL OATE OEC 2 1970

IN(: .3783 VJ 29.458

APO 151.38 v2 35.179
ETC 261.39 CLP -13.46

RAP 242,14 (CC 1.1767
INJ 2 LAT INJ 2 LONG

937.6 4.33 355.37

4658.9 25.28 229.10

705.1 3.55 337.84

4366.7 26.14 207.36
553.5 1.56 323.25

4089.1 28.38 1g5.48

ORBIT OETIERNINATICN ACCURACY

8T 389.6 SR 380.1 83 224.7

CRT -.6338 CR8 .05_O CST .7304
LSA _01.8 MSA _7.2 SSA 24.3

ELI 492.0 EL2 232.8 ALF 136.12
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH DATE AUG 24 1970 FLIGHT TINE 102.00 ARRIVAL 0ATE. 0EC 4 1970

H(L|C([NTR|C CON|C

RL 15|.Z5 LAL -.00

RP 107.69 LAP .54

RC 50.451GL 4.95

PLAN(TO([NTRI( CONIC

C3 10.089 VHL 3.176

LN(.H 47NTH LNCH TiME
go.OO 6 42 57

90.00 14 56 14

IOO.O0 7 56 4Z

100.(30 16 Z5 1|
110.0(3 8 47 55

110.00 17 _0 17

DISTANCE Z66.19_

LOL 3_.42 VL 26.314 GAL -1.41 ATL 89.40 h_4 115.15 _44

LOP 65.57 VP 37.446 GAP "9,38 ATP 90.23 TAL 185.30 TAP

OP -20.64 244. ¢5.1Z ZAP 25.80 [L_ 47.57 ZAE 144.81ETE

IZ4.91ECC .Z1228 INC .5975 VI 29.458

_O0.45 RC4 98.39 4PO 151.42 V2 35.188

3Z6.00 ZkC 61.54 ETC 261.§0 CLP -15.84

0L4 -14.Z7 RAL 234.16 RA0 6567.4 VEL 11.466 PTH 1.99 VHP 6.592 0P4 -41.62

L-I TJN[ IN| I.AT |NJ _ IN| RT AS_ IN| AZMTH |NJ TZNE PO CST TIN

1603.81 -1.58 3.70 83,27 118.28 7 9 41 1003.8

5167.76 23.67 231.00 _3.12 77.62 16 _ 22 4567.8

1365.89 -2.49 ]47.70 _4.76 119.80 8 19 27 ;65.9

4880.91 26.M 209.64 88.86 76.00 17 46 32 4280.9

1203.47 -4.83 3]4.07 83.31 123.88 9 e 0 605.5

4614.J0 29.33 188.SO 87._ 7J.GO 19 ? 21 4014.1

OZFFER(NTIAL C,ORI_CTIONS

TOE ,1003 TRA -._ TC3 1.2374 B_J .2047

ROE -.1910 I_A .0gt_ RC3 -.8793 FAU .047L_

FO[ .0975 FRA .64346 FC3oA.050! 8_IP 4319

8OE .21_ MA .5e99 8C3 1.5180 FSP

XlO-_J01,_J£ [_CUTION ACCURACY

K? 1351.9 g 67/.8 K3 149.2

mrr -.7A75 mr .8139 RTF -.8?01

ISIZ.3 _3 -.1441RI3 .8935

SGI 1453.1Sd_ 418.9 Ttt4 137.48

RAP 242.60 ECC 1.1660

_NJ 2 LkT IN| 2 LONG

2.21 359.07

23.71 222.88

1.49 341.18

24.50 201.52

-.35 527.86

26.54 180.43

OK_|T 0ETERNINATION ACCU_AC_

ST 373.J SR 348.7 55 246.5

CRT -.6092 CRS .2625 CST .5959

LSA 463.7 NSA 323.5 SSA 25.4

ELI 458.5 [L2 225.1 ALF 138.17

LAt.JIN_ 0ATE AUG 24 1910 FI.ZGHT TINE 104,00 ARRIVAL 0ATE 0EC 6 1970

H(L ;(X(NTRIC COq|C

RL 151.25 I,_l. -.IX)

RP 107.67 LAP .73

RC 52.096 Ol. 7.09

PLAI_'TO(I[NTR|C C(_N|(

C3 9.572 VHL 3.094
LNC,H ATNTH _ TINE

gO.O0 6 19 11

90.00 15 J3 44

IDO.DO 7 34

IO0.IX) 16 41 8

110.D0 B 29 3

110.IX) 18 3 2

DISTM_E 171.911

LOL 330.41 VL 16.418 GAL -1.55 AZL _J).17 H_ 118.38 _ 123.55 (CC .20636 INC .8285 Vl 29.458

88.80 VP 37.527 GAP -_.67 AZP _O._k9 TAt. 185.99 TAP 304.37 R_A 99.64 APO 151.46 VZ 35.198

C,P -ZZ.20 ZAL _.41 ZAP 18.71 (T$ 4_.46 ZAI[ 143.26 (T( 323.72 ZAC 79.54 (TC 261.58 CLP -I8.54

DLA -11.892N. 233.37 RAO 8_?.3 VlEL 11.444 PTH 1.99 W_P 6._72 0PA -43._0 RAP _42.85
L-I TINE ;NJ I.AT |NJ _ IN| RT AS(: |NJ AZNTH ;NJ TIME PO C$T TIN ;NJ, Z LAT

1673.19 -3.M 9.61) 83._0 118.07 6 47 6 1075.3 -.10

_K)?_.46 24.11 _d.66 86.78 74.78 16 3_ 20 4475.5 21.85

143Z.36 -4.73 331._ 83.13 119.55 7 38 21 83_.4 -.76
4793.6?. _3.1l _03.63 86.48 73._ 18 1 1 4193.6 22.57

1161.42 -6.9fl 337.0_ 81.77 IE3.flfl 8 50 5 661.4 -2.49

4337._, 27.56 183._ 8S.SS _J.94 19 18 40 _37.3 24.45
OZFF[R(NTIAL CCl_i(crz(]q,q

TOE .0739 TRA -.5718 TC3 1.31_NS _ .2155

-,16211_l_A .1053 I_C3-J.0464_ F_J .030_2

FOE .1779 FRA .?]40 FC3-4._94 8_P 4_1

BO( .1781 8RA .5814 8C3 l.tM4_ FSP -763

N|O-C.O, ItS('EXECUT|Qq ACCURACY

3GT 131_.4 _ 741.1SG3 173.7

RRT -.riO0 _F .8339 RIT -.8728
N 13SO.9 R_3 -.1633 R13 .gOZ4

S_1 1491.5 _ 425.3 /HA 134.88

(CC 1.1575
IN| 2 LONG

3.05

216.75

344.82

195.75

3_0.78

175.44

ORBIT OET(RNIN_TION ACCURACY

ST 353.1SR 306.6 SS 291.5
CRT -.5628 CRS .438_ CST .4859

LSA 419.5 NS& 356.3 5SA 26.1

£L1 414.9"[L_ 215.? ALF 14Z.06

LAUP_ OAT( AU_ 24 1970 FLIGHT TINE 106.00 kRRIVAL OATE 0EC 8 1970

H(L Io_IrNTRI C (.CNIC

RL |51 .25 LAL -.00

RIP 107.64 LAP .92

R_ 53.818 GL 9.44

PLAN[ T(X(NTRIC ioNIC

C3 9.176 WAL 3.029

LI_..H AFNTN L.NCH TIN[
go.IX) 3 55 21

gO.IX) 15 32 13

I00.00 7 JR 9
1DO.IX) 16 58 7

110.(30 8 10 1

110.IX) 18 16 44

0ISTANCE 279.611

LQ. 3_0.42 VL 21S.flll GAL -1.67 AZL 88.93 H(A 121.61 SNA 126.14 ECC .20106

LOP 92.04 VP 37._O1 6AP -7,99 _ZP 90.56 TAL 186.66 TAP _O8.27 RC4 100.78

OP -24.fl9 7AL 97.63 ZAP 31.gO (TS 43.64 ZA[ 141.75 ET[ 321.12 ZAC ?7.50

OLA -9.30 RAL 232.70 RAO 6367.3 V(L 1J.427 PTH 1.98 VHP 5.980 0PA -45.16

L-I TINE INJ LAT INJ _ INJ RT AS( ]NJ AZI4TH INJ TIN( PO CST TIM

1752.SO -6.34 14.03 82._O 117.66 6 24 34 1152.5

49_1.76 L_Z.35 218._9 84.76 72.15 16 55 15 4381.8

1504.77 -?.13 353.38 81.86 119.10 7 37 13 904.8

4704.72 23.23 197.70 84.44 70.63 18 16 32 4104.7

1_3.54 -9.Z7 340.33 80.36 123.03 8 32 5 723.5

44_8.72 23.33 178.(_ 63.44 66.46 J9 3J 2 3858.?

INC 1.0743 Vl 29.458

AI:_) 151.51 V2 35.206

ETC 261.61CLP -20.98

OIFF[_IENTIAL _CTIOq_

TO( .0554 TNA -.5516 TC3 I .4230 BAU .2318

• 0( -.1303 _q_A .121_ _C3-1.2433 FAU .03444
FOE .Z664 FRA .7(J_5 FC3-§.I36& _SP 4_

• 1416 8RA ._47 K3 1.8_J_ FSP -8_8

NI0-CCUR3£ EXECUTION ACCURACY

SGT 1_.2 SG_ 823.7 SG3 300.6

RRT -.8143 _ .8913 RTF -.8795

_dB JS_.J 1_3 -.J675 R13 .9J46

SGI 1_40.3 _ 425.7 THA 131.45

RAP 242.82 ECC 1.1510

IN| 2 LAT IN| 2 LONG

-2.59 7.36

19.71 210.72

-3.21 348.80

20.37 190.06

-4.85 534.03

22.13 170.52

ORBIT 0ETERMIN_TION ACCL_4CY

ST 335.0 SR 257.1SS 348.6

CRT -.5622 CRS .5255 CST .3961
LS_ 405.1NSA 368.6 SSA 26.2

ELI 377.9 EL2 188.5 ALF 147.74

I.AUNO4 OAT( aUG 14 1910 FLI_AT TINE |08.00 ARRIVAL 0ATE 0EC 10 1970

H[L|OG[NTRIC CGNIC

m. ISl._S i._L -,O0

RR 107.611._P 1.10
K $3.81| _. 12.01

P_N[TO¢(NTRI¢ _IC

C3 8.8_ _ _.M3

LNO,I A2teTH INCH TIM[

go.IX) 3 31 30

go.IX) 15 91 33

I00.130 6 49 A4

1DO .IX) 17 16

?tO.IX) 7 SO 33

110.DO 18 _1 40

OISTM_E _6.ZF4
LOL 330.42 VL L_.594 GAt. -1.78 AZL 88.66 _ 124.84 SNA IL_6.68 I:'CC .19635 INC 1.3380 Vl 29.458

L,OP 95,2"1 VP 37.M7 GAP -7.33 A21P g0.76 TAL 187.30 TAP 312.14 RCA 101.80 APO 151.55 V2 35.214

GP o2_.94 ZAL 9_.?S ZAP _.33 IrT$ 41.02 ZAE 140.23 IrTF 318._1 ZAC 75.20 KTC 261 .58 CLP -23.77

OU_ -_.32 R_L _31.18 R_ 6367,3 V(L 11.414 PTH 1.98 NP 3.720 OP4 -48.13 RAP 242.48

L-| T|NE IN| LAT |NJ _ ZNJ RT AS(: _NJ AZNTH ZNJ TZNE PO ¢$T TZN IN| 2 LAT

1835.81 -8.94 lS,Tt 81.40 116.98 6 2 6 1235.8 -5.25
q1_.49 20.24 EIZ._I 83.11 69.76 17 13 20 4286.5 17._0

1M3.41 "_)*'_ 33_.79 80._ 118.41 7 16 8 _3.4 -5.86

4614.12 ZI.0_ 191._1 82.77 _J.28 18 33 14 40|4.1 17.92

1391,96 -11.19 _44.04 19.75 1_.32 8 14 5 792.0 -7.44

4378.33 13.2_ ITR.g0 81.73 64.20 19 44 39 3778.3 19.58

OIFIrrR_NTIAI. _¢ TION,.q

T_ .OZ_ TRA -.5379 TC3 1.4707 _U ._4fl9

RO_ -.0910 NRA .141_ N(3-1.45_O FAU .0_0_

fO_ .3801 IrRA .8137 FC3-_.6525 8SP 5018

eo( .0958 MA .5_1 8C3 Z.0_74 FSP -_44

N/0-_ (_CUTION ACCURACY

SGT |_I.9 _ g'25.4 SG3 327.6

-.8_ _ .9189 RTF -._16

SG_ 1_46.5 _3 -.t736 213 .9252

S_1 1588.1 _2 4]4.7 THA 147.67

ECC 1.1464

IN| 2 LONG

12.03
204.77

353.14

184.45
337.64

165.67

ORbiT DETERMINATION ACCL_ACY
ST 318.3 SR 194.9 SS 432.6

CRT -.5847 CRS .5067 CST .3877

LSA 464.7 NSA 331.3 SSA 25.4

ELI 343.2 EL2 146.6 4LF 155.57

I_02



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 5. 1970_

LAUNCH DATE AUG Z4 J970 FLIGHT TIME |10.00 ARRIVAL DATE DEC. 12 1970

HELIOCENTR|C CONIC 0ISTAI_E 292.958

RL 151 .2§ LAL -.00 LOL 330.42 VL 26.668 GAL -1,87 AZL 88.38 PEA I18.07 SI4A 127.15 ECC ,192t7 INC I .6233 Vl 29.=58

RP 107.§9 LAP 1.28 LOP 98.51 VP 37.727 GAP -6.69 AZP 91.00 TAL 187.90 TAP 315.98 RCA IO2.71 APO 151.59 V2 35.222

RE 57.469 GL 14.81 GP -29.55 ZAL 99.74 ZAP _3.02 ETS 40.5Z ZAE 138.64 ETE 314.9§ ZAC 72.62 ETC 261.49 CLP -26.73

PLANE TOCENTRIC CONIC

C3 8.731 VHL 2.955 DLA -3.53 RAL 23|.82 RAO 6567.3 VIEL 1|,407 PTH 1.97 VHP 5.494 0PA o50.71 RAP 241.74 ECC 1.1437

LN(.J4 AZNTH LNCH TINE L-I TIN([ IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIN[ PO E$T TIN IN] 2 LAT IN] 2 LONG

90.00 § 7 30 1925.85 --J|.68 23.97 19{:).96 II5.98 § ]9 3fl 1525.8 -8.09 17.13
90.00 16 |5 0 4789._.8 J.7.83 L_6.09 81.88 67.63 I7 52 50 4189.] 14.64 J98.87

IOO.00 6 27 lI 1668.78 -12.45 4.67 80.56 117.40 6 55 0 1068.8 -8.68 557.9!

100.00 17 36 0 4521.58 18.62 186.05 81,52 66.18 18 51 22 5921.6 15.24 178.89

110.OO 7 31 38 I467.01 -I4.48 348.I8 79.39 I21.3I 7 56 5 867.0 -10.23 541.66

110.00 J8 48 2 4296.12 20.72 167.85 80.44 62.I8 19 59 38 3696.1 16.84 160.86

DIFFERENTIAL CORRECTIONS NI0-r..(:XMS4[ E_CUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE .0033 TRA -.5248 TC3 |.4780 0AU .2608 S_T I342,3 _ 1044,9 SG3 354.2 ST _07,1 SR 13I.! SS 554.1

ROE -.0429 RRA .1663 RC3-1.6756 FAU .06J51 RRT -.85|7 RRF .9403 RTF -.8817 CRT o.7691 CRS .2|I0 CST .4355

FOE .5159 FRA .8639 FC5-6.0994 8SP 518| _ I701.2 225 -.|783 RI3 .9360 LSA 555.9 NSA 295.1 SSA 25.8

8OE .O430 BRA .5505 BE3 2.2343 FSP -1029 `%I I64I.Z `%2 447.9 THA 143.28 ELI 524.5 EL2 79.3 ALF 160.62

LAUNCH DATE AUG 24 1970 FLI_'IT TIN[ 112.00 ARRIVAL DATE DEC 14 1970

HELI(XENTRIC CONIC OISTAPEE 299.EI2

RL J5| .25 LAL -.00 LCL 330.42 VL 26.734 GAL -_.95 AZL 88.06 HCA J31,3! SNA |27.58 ECC .]8849 IPE I .955I V| 29.458
RP 107.57 L.AP 1.45 LOP 101.74 VP 37.7?9 GAP '--6.O8 A2'P 91.18 TAL 188.46 TAP 319.77 RCA IO3.53 Al=O 151.63 V2 35.Z29

RE 59.382 GL 17.83 GP -32.45 ZAL 100.57 ZAP 42.97 ET8 _9.04 ZA( 136.91 ETE 311.37 ZAC 69.73 ETC 261.31 CLP -29.8_q
PLANE TOCENTRIC CONIC

C3 8.685 VHI.. 2.947 OLA -.36 RAL 231.64 RAO 6567.3 VEL 11.405 PTH 1.97 VHP 5.506 OPA -55..51 RAP 240.49 ECC J .1429
LNO-I A2'I4TH LNCH T|NE L-| TINE IN] LAT IN] _ IN] RT A.f_ ZNJ AZNTH IN] TIM( PO (:ST TIM IN] 2 L4T |NJ 2 LONG

90.OO 4 43 JI 2_23..39 -14.52 29.73 0|.05 II4.58 5 16 54 1425.4 -11.O8 22.75

90.OO 16 55 53 4689.74 15.15 _DO.OZ 81.12 65.79 I7 54 2 4089.7 11.75 192.99

IOO.OO 6 4 2"Z 1761.55 -15.29 IO.09 80.65 |16.00 6 33 43 1161.5 o11.67 5.17

IOO.OO 17 57 _3 4426.82 J5,92 180.31 80.75 64.36 19 lI 10 ]826.8 12.34 173.35

110.OO 7 12 13 1549.13 -17.33 352.84 79.52 /119.94 7 38 2 949.1 -15.22 546.1,1
110.00 19 6 J 4212.00 17.97 162.88 79.63 60.42 _O 16 15 3612.0 15.89 156.14

DIFFERENTIAL CORRECTIONS NIO-CCURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -.0212 TRA -.5115 ,TC3 1.4464 0AU .2779 `%T 1310.5 `%R 1187.9 `%3 379.6 ST 502.5 Sit 124.0 SS 648.8

ROE .0163 RRA .|973 RCS-1,9066 FAU .06463 RRT -.8613 RgF .9566 R1T -.8797 CRT -.9737 CRS -.6084 CST .5061

FOE .6715 FRA .9180 FC3-6.4425 0_ko 5399 _ 17_.8 1_5 -.1734 R13 .9472 LSA 675.2 MSA 267.1 SSA 21.5

80E .0268 8HA .5482 BC3 2.3932 FSI:' -Ill3 ,%1 1707.0 ,%2 463.4 THA 158.26 ELI 525.7 EL2 26.2 ALF 158.07

LAUNCH DATE AUG 24 1970 FLIGHT TINE 114.00 ARRIVAL GATE DEC 16 J970

Ht[LIO(ENTRIC CONIC CISTAI_E _06.224

RL 151 .25 LAL -.00 LQ. 3_.42 VL 26.79t GAL -2.02 AZL 87.72 PEA 154.54 SNA 127.96 ECC .J8527 IN(: 2.2797 Vl 29.458

RP 107.55 LAP 1.62 LCP 104.98 VP 37.816 GAP -5.48 AZP 91.60 TAL 188.96 TAP 523.50 RCA 104.25 APO 151 .67 VZ 35.235

RC 61.546 GL 21.08 GP -_5.65 ZAL 101.21 ZAP 47.18 FTS 37.S0 ZAE |54.98 ETE 307.47 ZAC 66.54 ETC 261.05 CLP -55.24

PLAN(TO(:ENTR I C CONIC
C5 8.770 VHL 2.961 DLA 5,00 HAL 231.66 RA0 6567.3 _[L 11.409 PTH 1.97 W4P 5.160 DPA -56.52 RAP 238.60 ECC 1.1443

LNO4 A;_NTH LNCH TINE L-I TIME INJ LAT INJ _ INJ RT A$C INJ AZMTH INJ TIN[ PO EST TIN INJ 2 LA,Y ]NJ 2 LONG

90.00 4 18 19 2129.53 -17.42 36.17 81.68 112.68 4 53 48 1529.5 -14.19 28.97
90.00 17 0 55 4587.29 12.20 I95.94 80.89 64.25 18 17 Z2 5987.5 8.63 187.07

1(30.OO 5 4I 3 1862.64 -18.21 16.18 81._?. 114.15 6 12 6 1262.6 -14.79 9.05

100.00 18 27) 51 4319.41 12._ 174.59 80._10 62.83 19 33 1 5729.4 9.22 167.80

110.00 6 f12 51 1658.91_ -Z0.30 3_.II 80.25 118.11 7 19 50 1059.0 -16.58 551.18

110.OO 19 25 55 4125.84 15.00 157.96 79.35 58.91 L_O 34 59 5525.8 10.78 151 .41

DIFFERENTIAL _CTICNS NIO-OOURS_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TDE_-.042B TRA -.49_| TC3 | ._2J OAU ._ ,%T IZ_O._ S6R 1383,0 ,%3 401.5 ST ._02.! SR 224.5 SS 775.2

ROE .O89_ RRA .2357 RC3-2.1314 FAU .O6_ RRT -.863_ _F .9086 RTF -.8759 CRT -.8104 CRS -.9405 C$T .5768

FOE .845J FRA .9748 FC3-6.6158 BSP f_49 K41 1a49.7 R_5 o.J6I_ R|3 .95_0 LSA 825.7 MSA 246.4 5$A 18.7
_OE .09_5 _A .55|| _E3 2.5_5 Irsp -II81_ ,%I 1785.B _ 4_1.9 THA 132.64 ELI 559.8 EL2 110.4 ALF 145.!9

LAUNO.I DATE AU_ 24 1970 FLI_4T 1'/1( 116.00 ARRIVAL DATE DEC 18 1970

H_LIC(ENTRIC CCNIC OISTM_IE 3|_.1_25

RL 151.25 LAI,. -.00 I.Q. 330.42 VL L_.I_I GAL -2.0_ _ZL 117._4 HC4 137.77 ,_A 118.29 ECE .18246 IN(: 2.6650 VI 29.458
RP 107.53 LAP 1.79 LOP II_.ZE VP _17.1167 GAP -4.gO AZP 91.07 TAL 189.40 TAP 327.17 RCA 104.88 APO 151.70 V2 35.240

Re 65.555 Gt. 24._6 GP -59.14 ZAL iOI.i3 ZAP _|,01 ETS 35.81 21_ 132.78 (TE ]_3.30 ZAC 63.03 ETC 260.62 CLP -36.81

PLANE TC_(NTRI_ CONIC

C3 9.004 W4L 3.O0| OLA 6._ RAt. 13|._19 RAO 6_?._ V(I. IJ.4|9 PTH |._ W4P 5.062 OPA -59.72 RAP 255.89 ECC 1.1482

LNO4 AZNTH LN(.H TIN[ L-I TIN[ |NJ LAT IN] _ IN,/ RT A_ IN] AZMTH |NJ TINE PO CST TIM IN] 2 LAT IN] 2 LONG

90.OO 3 52 ZB Z'14_1.82 -_.31 4_i.47 81._) IlO.16 4 _9 54 1645.8 -17.59 56.02

90.00 17 18 39 4481 ,|I 8,9_ 187.80 SI.L=N_ 63.03 18 43 Z0 388I .1 5.30 181.06

100.00 5 16 5_ 1913.40 -21.I4 2_.10 8_.6_ I11.64 5 49 49 1373.4 -18.02 15.70

100.00 18 46 32 4_.76 9.77 IQR.6_ BO.I_ 01.61 19 57 21 _628.8 5.90 162.17

lID.IX) 6 32 18 1737.50 "13._4 4.14 III.61 11_.71 7 I 16 1157.5 -19.69 556.91

110.00 19 47-g@ 4037.43 lI._4 153.01 ?9.GO 57._) 20 55 16 5437.4 7.49 146.67

DIFFERENTIAL _CTIOI_ NI0-OOUII_ EXECUTION ACCURACY ORBIT OETERNII_TION ACCURACY

TDE: -.0590 TRA -.483.4 TC3 1.Z273 B,44J .3175 ,%T 1191.0 Jl(J_ 1542.7 ,%3 417.9 ST 301.5 SiR 586.,I SS 905.2

ROE .1811 ligA .28_. R¢3-2.3_45 FAU .0_834_ RRT -.8_ RR: .9774 RTF -.8629 CRT -.7549 CRS -.9881 CST .6278

FOE I .0559 FRA I .0_17 IrC3,-_.5_3| 0_IP _951 _48 I_49.0 I_ -.I417 RJ3 .9680 LSA 1001.0 HSA 251.7 $5A 16.0

8OE .1914 _RA .5803 23 2.63"14 FSP -1246 ,%1 181_3.5 Si_ _(X).8 THA 126.52 ELl 458.9 EL2 172.2 ALF 125.58

1205



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 24 ]970

HCL I(XENTRIC CONIC

RL 151 *25 LAL ".00

RP 107.91 LAP 1.95

RE 65.403 GL 28.Z7

PLAMET(XENTRIC C_IC

C3 9.422 ¢,4L _.069

LNCJ4 ATNTH LNCH TIME

90.00 3 25 2

gO.O0 17 99 50

100.00 A 51 28

1(30.0(3 19 16 5

110.00 6 11 16

210.00 20 IZ 46

FLIGHT TINE 118.00 ARRIVAL 0ATE

0|STANCE 319.402

LQ.. 330.42 VL 26._5 GAL -2.13 AZI. 86.90 H(A 141.00 SNA 128.58 [CC .18004 IN(: 3.1014 Vl 29.458

LOP 111.47 VP _7.gOZ GAP -4.34 AZP 92.41 TAL 189.78 TAP 330.78 RCA 105.43 APO 151.73 V2 35.245

GP -42.92 7AL 101.81ZAP 36.23 ITS 33.87 Z_q[ 150.25 ETE 298.92 ZA( 59.23 ETC 260.05 CLP -40.6]

CLA 10.27 RAL 232.36 RN) 6567.3 VEL 11.437 PTH 1.98 VNP 5.020 0PA -63.05 RAP 232.06 [CC 1.1550

L-I Till[ INJ LAT INJ _ INJ RT ASC |NJ A214TH INJ TINE PO CST TIN INJ Z LAT INJ 2 LONG

2374.55 -23.10 51.88 8§.05 106.85 4 4 _16 1774.6 -20.58 44.12

4369.95 5.50 181.49 82,30 62,18 19 12 40 3770.0 1.73 174.83

2095.78 -24,00 31.06 84.74 108.38 5 16 24 1495.8 -21.26 23.33

4123,96 6.32 162,95 81,85 60.72 2024 49 3524.0 2.37 156.39

1846,01 -L_.37 11.12 83,76 112.59 642 3 1246.0 -23.07 3.51
3948.48 8.49 148.16 80.53 36.76 21 18 32 )346.5 4.05 141.88

DEC 20 1970

0IFFERIENTIAL COImI[CTICNS N|0-COUR_II_ (_CUTIOd ACCURACY OR61T 0(TERNINATION ACCURACY

TO[ -.0639 TRA -.4671 TC3 1.0A25 8AU .3405 SGT 11130.0 SGR 1753.5 _.,3 426.3 ST 293.6 SR 590.2 55 1031.3

R0( .2974 ARA .3425 RC3-2.4942 FAU .06819 MY -.8490 FIRF .9636 RIT: -.8429 CRT -.6985 CRS -.9968 CST .6430

FO{[ 2.2283 FRA 1.0870 FC3-6.2750 8.qP 6315 _ Z070.0 _ -.1191 R13 .9768 LSA 1203.6 NSA 221.7 $SA 13.4

80( ,3046 _a ,5792 BC3 2,7033 FSP -1_2 SGI Z003,7 S_. 519.3 THA 120.07 ELI 629.0 EL2 197.1 ALF 11! .36

LAUNCH OAT[ AUG 24 1970 FLI_T TINE IZ0.O0 ARRIVAL CATE DEC 22 1970

HELIOCENTRIC CCNIC 0ISTANC[ _25.955

RL 131.25 LAL -,(30 LQ. 330.42 VL L_._I 6AL -2.10 AZL 86.40 H(A 144.24 SMA 118.83 ECC .17796 I NC 3.6035 Vl 29.458
RP 207.31 LAP 2,11 _ 114,11 VP 37.931 GAP -5.80 AZP _.95 TAL 1_.08 TAP 3_1.32 RCA J0§.90 APO 151.75 V2 35.249

_: 67.4_N} GL 3_.19 GP -4G.H 7AL 101.74 ZAP (d).95 ITS 51.59 ZNE 127.36 [T[ 294.37 _AC 55.15 ETC 259.28 CLP -44.65

Pt,ANE T_ENTRIC CCIq_C
C3 10,073 _ 3.174 Ot,A 14.15 RAL 235.06 RAO 6367.4 M[L 11.466 PTH 1.99 W_P 5,043 OPA -66;44 RAP 226.71 ECC 1.1658
LNO¢ A2'NTH _ TIN[ L-| TIN[ INJ LAT JNJ LO_ INJ RT AS(; ;NJ AZNTH |NJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 Z 94 57 2519._P -25.61 61.74 87.96 102.52 3 36 57 1919.3 -23.63 53.63
90.00 18 55 33 4251.83 1.71 174.86 84.16 61.73 19 46 30 3651.6 -2.09 168.23

100.00 4 2349 ZZ_I_.?I -_,61 40.39 _7.71 104.14 5 1 2 1632.7 -24.41 32.29
JO0.O0 19 48Z? 4013.47 2.61 136.85 85.65 _0.21 20 56 21 3413.5 -1.37 150.33

110.D0 5 4855 19(_.45 -19.25 19.30 86.84 108.53 6 21 41 1366.4 -26.44 11.24

110.D0 20 40 51 3_5_.49 4.95 143.18 8_.ZO 56.J5 21 45 4 3252.5 .47 136.97

01FFERI[NTJA_ C_IQI_CTZ(]4S N|0-_l_ [N[CUT|CN ACCURACY O_BIT OETE/_IINATION ACCURACY

TO[ -.0584 TRA -.44(MI TC5 .81858,MJ ,3657 _T 968.5 _ 1965.5 _3 424.8 ST 271.3 SR 830.1 $5 1148.5

.440_RRA .41362(3-2._97 FAU .0_58 _T -.80_4 _ .9681 21_" -._0_ CRT -.6327 ORS -.99_0 CST .6000

FOE 1.4120 FRA 1.1340 FC3-5.7107 B_P 6755 Sr_ L:_15.1RZ5 -,0930 RI5 .9838 LSA 1426.7 NSA 215.0 SSA 11.1
.4445 _RA .610_ 8(:3 Z.71_O FSP -1188 S_1 2149.3 $6_ 535.7 THA 113.45 ELI 848.8 EL2 205.5 ALF 102.42

LAUNO4 0ATE AUG 24 1970 FLIGHT TIN[ 12_.00 ARRIVAL 0AT[ Die 24 1970

N[LIOC[NTRIC CCNIC

RL 151.25 LAL -.00

Rp- 107.50 LAP Z.25
RC 69.600 GL 36.32

PLANIETOCENTR|C CON|C

C3 JJ.044 VHL 3.323

LNO_ AT_T, LNCH TINE

90.00 19 18 2

100.00 3 52 33

100.00 20 28 34

110.00 5 24 25

110.00 21 13 11

01STANCE 332.483

L0L 330.42 VL 26.952 GAL -2.18 AZL 85.81 HCA 1k7.47 SMA 129.04 ECC .17619 INC 4.1911 VI 29.458

LOP 117.96 VP 37.956 GAP -3.2B AZP 93.54 TAL 190.31 TAP 337.78 RCA 105._ APO 151.77 V2 35.253

GP -51.22 ZAL 10|.41 ZAP 65.?0 ETS 28.88 ZAE 124.08 C--_ 289.71 ZAC 50.85 ETC 258.25 CLP -48.93

0LA 18.18 RAL 234.06 RA0 6567.4 V[L 11.508 PTH 2.00 VHP 5.145 OPA -69.73 RAP 219.23 £CC ].1817

L-I TIN[ INJ LAT INJ L(_G INJ RT ASC INJ ATNTH |NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2686.31 -27.53 73.57 91.85 96.89 3 5 9 2086.3 -26.29 65.13

4121.9'Z -2.48 167.6_ 87.01 61.78 20 26 44 3521.9 -6.23 160.96

2389.11 -28.73 51.53 91.66 96.G5 4 32 _2 1789.1 -27.23 43.04

3894.35 -1.43 1_0.51 86.4_ 60.14 21 33 28 3294.4 -5.39 143.77

2101.(_ -31.78 29.01 g0.96 |03.30 3 59 27 1501.7 -29.63 21_.4G

3754.57 1.21 13_!_0G IM,77 55.84 22 15 45 3154.6 -3.28 131.85

DIFFERENTIAL C_NNI[CTI(]MS
TOE -.0282 TRA -.4197 TC3 .36_ _AU .3_Y'_4

RC_ .6164 RRA ._036 RC3-2.5920 FAU .0629G

FoE 1.5806 FRA 1.1_ FC3-4.9353 8_P 7220

_0[ .6171 _A .G571 8C3 2.6577 FSP -1238

LAUNCH 0ATE AUG 24 1970

HEL I_CENTR|C CCNIC

RL 191.25 LAL -.IX}

RP 107.49 LAP 2.39
RC 71.740 GL 40.63

PLANIE T(XENTRIC CONIC

C3 12.469 _ 3.53!

LNCH A2'NTH _ TINE

gO.OO J 37 12

90._0 20 11 18

100.00 5 14 44

100_00 21 16 27
110.00 4 96 L_S

110.00 21 31 14

01FFERENTZAL ('..ORRECTZON_
TO[ ,0540 TRA -.38_7 _ .51_8 t_tU 14186

RO[ .8519 RRA .6170 Ic5-2,al)1? FAU ,05?38

F0[ 1,70g_ _A 1.1_54 f'C_-5.9642 8SP ?806

_O_ .8326 MA .7L_O-_3:2,5115 F SP "1187

NI0-COURSE [N[CUTICN ACCURACY ORBIT DETERmINaTION ACCURACY

_Y 891.8962 _4.5 SG3 411.5 ST 233.9 SR 1099.1SS 1244.6

-.?4OGA_F ,g912 R1T -.7366 CRT -,4481CRS -.9996 CST .4261

_J_2.| R_5 -.0671 213 .9690 LS_ 1663.5 HSA _JJ.J SSA 9.1

I_;| _17,_ S6Z 549.3 THA 106.81 ELI 1104,3 EL2 208.1 ALF 95.65

F"L|GHT TINE 124.00

OI.STJ_X:[ 538.965

t,G. 538.42 VL 26,977 _AL -Z.19 A2L 85,11 HC_
LOP 121,20 VP 37,9T7 GAP -2,77 AZP 94,27 TAt.

GP -55,66 ZAL I00.8_ ZAP ?0.;36 ETS 25.64 Z_qE

ARRIVAL DATE DEC 26 1970

150.69 S_AA 129.21 ECC ,17472 INC 4.8928 Vl 29.458
190,47 TAP 541,16 RCA 1(]6.63 APO 151.78 V2 35.255

120,44 ETE 284.96 ZAC 46.35 ETC 256.88 CLP -53.42

5.342 0PA -72,73 RAP 208.76 ECC 1.2052

PO CST TIN INJ 2 LAT INJ 2 LONG
2289.0 -28.08 79.67

3370.1 -I0.93 152.28

1974.5 -29.32 56.41

3159.8 -9.83 136.24

1656.3 -32.33 31.70

5050,7 -7.21 128.39

ORBIT DETERMINATION ACCURACY
ST 208.9 SR 1389.4 SS 1313.0

CRT .0298 CRS -.9999 CST -.04§0

LSA 1911.6 HSA 209.2 SS_ 7.5

EL1 1389.4 EL2 208,8 ALF 89.74

DLA _.32 RAL 135.33 RN) 6567.5 M[L 11 o570 PTH 2.02 _P

L-I TIN[ |NJ LAT |NJ LCNG INJ RT ASC INJ AZNTH INJ TINE

_,97 -'_.$1 B_.55 96.82 89.55 2 25 21

_1'0.09 -7.3_ |59.09 91.18 62.57 21 17 28

_74.48 "R_._ 65.17 9G.61 92,56 3 57 39

3759.111 -5,']16 142,90 90,45 60.65 22 19 6

22_'_.31 -_33.6J 40.69 96.29 g6.82 5 34 2
_9o,7a -2.'_ 152.M 88,48 55.91 22 52 5

NIO-COJRS£ E_EC'UI"XO¢ ACCURACY

SGT 70_,7 _ 246'7.8 $G3 385,8

RRT -.5950 _ .gg_ RTF -,5891

•_B 2567,5 1_3 -.04L_ R13 ,9925

•%1 2505.5 S_2 561.1 THA 100.22

190A



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH CATE AUG 24 1970 FLIGHT TIE 126.00 ARRIVAL CATE CEC 28 1970

HELIOCENTRIC CONIE

RL 151.29 LAL -.{_ LOt. 330.42 VL

RP 107.48 LAP 2.53 LOP 124.45 VP

RC 73.90) GL 45.07 GP -60.24 ?AL

PLAN[T(9(ENTRZE CCNIC

C) 14,581 VHL ).819

LNCH ATMTH LNCH TIM[

9(3.00 0 3O Z9

90.00 Z! 30 26

I00.00 2 22 15
100.00 22 21

I10.00 4 22 15

IIO.DO 22 37 51

DIFFERENTIAL CCRRECTIONS

TOE .1446 TRA -.3293 TC3 .0762 8AU .4433

ROE 1.0915 RRA .7539 RC3-2.2730 FAU .05019

FDE 1.7876 FRA 1.1810 FC3-2.9799 6SP 8428

80E 1.I010 8RA .8227 8C3 2.2742 FSP -1085

01STANCE )45.459

26.997 GAL -2.19 AlL 84.25 HCA 153.92 SMA 129.34 ECC .I 7350 INC 5,7512 Vl 29.458

)7.993 GAP -2.28 AlP 95.17 TAL 190.54 TAP )44.46 RCA 106.90 APO 151.78 V2 35.257

99.99 lAP 74.80 ETS 21.78 ZAE 116.44 ETE 280.12 ZAC 41.71 ETC 255.07 CLP -58.11

CLA 26.5) RAL 2)6.88 RAO 6§67,6 VI[L |1.660 PTH 2,05 VHP 5.661 OPA -75.11 RAP 194.33 ECC 1.2400

L-I TINE INJ LAT INJ LONG INJ RT A_ INJ A2'NTH INJ TINE PO CST TIM INJ Z hAT ZNJ 2 LONG

3174.99 -26.42 108.96 101.75 79.41 1 23 24 2575.0 -27.61 100,52

3752,18 -13.89 146.46 97.49 65.07 22 32 59 3152.2 -17.14 139.29

2814.69 -28.97 82.94 102.21 82.28 3 9 10 2214.7 -29.71 74.22

3587.71 -11.57 133.21 96.31 62.25 23 21 9 2987.7 -15.20 126.29

2439.20 -34.14 54.93 102.72 88.23 5 2 54 1839.2 _34.0! 45.68

3535.96 -7.11 126.61 93.63 56.48 23 36 47 2936.0 -11.47 120.23
N|0-C.OURSIE EXECUTiON ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 596.3 S_R 2700.8 $63 348.8 ST 273.1 SR 1681.9 SS 1144.2

RRT -.2757 RRF .9949 RTF -.2677 CRT .6369 CR5 -.9999 CST -.6444
5G6 2765.8 R23 -.0203 RI3 .994H LSA 2160.2 HSA 209.4 SSA 6.1

SGI 2706.0 S_ 572.1 THA 93.65 ELl 1691.0 EL2 209.4 ALF 84.00

LAUNCH DATE AUG 24 1970 FLIGHT TIM[ 12E1.00 ARRIVAL CATE OEC 30 1970

HIELI(XENTRIC CONIC OISTANCE 351.903

RL 151 .25 LAL -.00 LCL 330.42 VL 27.013 GAL -2.18 42'1.. 83.17 PICA 157.13 SMA

RP 107,48 LAP Z.65 LOP I27.70 VP _.005 GAP -1.8I AZP 96.30 TAL 190.54 TAP

RC 76.087 GL 49.59 GP -64.93 ZAL 98.94 ZAP 7R,89 ETS 1_20 ZAE 112.11ETE

PLANETOC[NTRIC CONIC

C3 17.789 VHL 4.218 DLA
LN_ AZNTH LNK_H TINE L-I TIPIE INJ L.AT INJ LONG INJ RT k_ INJ AZt4TH INJ TIME

77.48 21 25 55 3830.58 -21.96 155.89 I06.12 67.91 22 29 46

102.52 O 49 53 3187.07 -21.94 108.43 106.11 67.90 1 43 O

77.48 21 25 55 3830.58 -21.96 155.89 IO6.12 67.91 22 29 46

102.52 0 49 33 3187.07 -21.94 108.43 |06.Jl 67.90 I 43 O

110.00 3 34 _ 2673,18 -32.19 72.86 109.65 77.81 4 19 1

110.00 23 40 31 3392.47 -12.41 118.88 101.0| 57.89 24 37 3

OIFFERENTIAL CORR[CT|ONS MI0-COURSE EXECUTION ACCURACY

TOE .3281 TRA -.2503 TC3 -.1|66 gAU .4629 SGT 604,| SGR 2907,3 8G3 303.0

ROE 1.4021 RRA .9250 RC]-J,94_ FAU .0417U RRT ._4§7 R_F .9959 RTF .2551

FOE 1.8063 FRA 1.1556-FC3-2.0292 BSP 9049 _ 2969.4 _3 -.0001RI3 .9960

BOg 1.4399 BRA .9583 BC3 1.9465 FSP -951 SG| 2911.2 ,%2 584.8 THA 86.95

129.45 ECC .17253 INC 6.8326 Vl 29.458

347.67 RCA 107.11APO 151.78 V2 35.258

275.11 7AC )6.96 ETC 252.61 CLP -62.95

30.75 RAL 238.75 RAO 6567.7 VEL 11.797 PTH 2.09 VHP 6.143 0PA -76.52 RAP 175.68 ECC 1.2928
PO CST TIM INJ 2 LAT INJ 2 LONG

3230.6 -24.76 148.15
2587.1 -24.75 100.68

3230.6 -24.76 148.15

2587.1 -24.75 100.68

2073.2 -33.53 63.89

2792.5 -16.56 112.23

ORBIT DETERMINATION ACCURACY
ST 461.2 SR 1955.1 55 1336.0

CRT .8B38 CRS-I.O000 CST -.8870

LSA 2403.2 MSA 211.9 SSA 5.0

EL1 1997,6 EL2 211.2 ALF 78.09

LAUNCH 0ATE AUG 24 1970 FLIGHT TIH[ 130.00

HELIO(ENTRIC CONIC DISTANCE 358.314

RL 151.25 LAL -.DO LOt. 33{3.42 VL 27.024 GAL -2.15 AlL 81.75 HCA 160.34 5MA

RP 107.48 LAP 2.77 LOP 130.95 VP 38.013 GAP -1.55 AZP 97.17 TAL 190.45 TAP

RE 78.289 GL 54.09 GP -69.76 ZAL 97.72 2AP 82.52 ETS 11.73 ZAE 107.47 ETE

PLAMETOCENTRIC CONIC

C3 22.870 VHL 4.782 DLA )4.88 RAL 240.93 RAD 6567.9 VEL 12.010 PTH

LNCH AIMTH LNCH TIN[ L-| Till[ INJ LAT
68.73 20 37 37 4067.19 -22.92

111.27 I 55 34 3070.18 -_'Z.90

68.73 20 37 37 4067.19 -22.92

111.27 1 55 34 3070.18 -22.90

68.73 20 37 37 4067.19 -22.92

111.27 1 55 34 3070.18 -22.90

OIFFERENTIAL CORRECTIONS

TOE .6271 TRA -.1276 TC3 -.2444 8AU .4739

ROE 1.7667 RRA 1.1401 RC3-1.5307 FAU .032_8
FOE 1.7707 FR4 1.109_ FC3-1.233_ BSP 9"?'00

BOE 1.8747 8RA 1.1472 6C3 1.5501FSP -B02

ARRIVAL DATE JAN 1 1971

LAUNCH OATE AUG 24 1970

129.52 ECC .17176 INC 8.2460 Vl 29.458

350.79 RCA 107.27 APO 151.77 V2 35.259

269.77 ZAC 32.10 ETC 249.15 CLP -67.88

2.14 VHP 6.853 _PA -76.55 RAP 154.65 ECC 1.3764

INJ LONG INJ RT AS_C INJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

174.51 113.61 62.95 21 45 25 3467.2 -26.35 166.98

99.95 113.61 62.94 2 46 44 2470.2 -26.34 92,42

174.51 113.61 62.95 21 45 25 3467.2 -26,35 166.98

99.95 113.61 62.94 2 46 44 2470.2 -26.34 92.42

174,31 113.61 62.95 21 45 25 3467.2 -26.35 166.98

99.9_ 113.61 62.94 2 46 44 2470.2 -26.34 92.42

NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT BOB.7 _ 3065.3 SG3 252.1 ST 753.5 SR 2175.3 SS 1288.8

RRT .6545 RRF ,9966 RI"F .6644 CRT .9535 CRS-I.0000 CST -.9555

5G8 3170.2 R_3 .OJB6 R|3 .9965 LSA 2629.3 MSA 217.3 SSA 4.1
SGI 3112.5 S_2 602.1 THA 79.82 ELI 2291.9 EL2 215.5 ALF 71.55

FLIGHT TINE 132.00 ARRIVAL OATE JAN 3 1971

HELZC(ENTR|C CONIC OISTkKE 3_1.M5

RL 151 .25 LAL -.00 LCL 530.42 VL 27.030 G_L -2,10 AZt. 79.82 HCat

RP 107.48 LAP 2.87 LOP I34.20 VP 38.017 GAP -.90 AZP 99.77 TAL

RC 80.507 GL 58.42 GP -74.81 ZAL 96.37 2AP 85.56 ETS 4.94 ZAE

PLAN[ TC_ENTRI C CONIC

C3 31.429 VHt. 3.606 DLA 38.76 RAL 243.40 RAO 6568.3. VEL |E.36| PTH

163.53 ,SNA 129.57 ECC .17119 INC10.1838 Vl 29.458
190.27 TAP 353.81RCA 107.39 APO 151.75 V2 35.258

102.46 KTE 263.59 2AC 27.07 ETC 243.87 CLP -72.80

2.23 vMP 7.909 OPA -75.11 RAP 134.68 ECC 1.5172

INJ RT AS(: INJ A/NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

!L_'Z.49 57.50 21 24 20 3646.1 -26.55 181.54

12"2.48 57.50 3 30 10 2448.9 -26.54 90.82

lL:P'Z,49 57.50 21 24 20 3646.1 -26.55 181.54

1_'Z.48 57.50 3 30 10 2448.9 -26.54 90.82
1_.49 57.50 21 24 20 3646.1 -26.55 181.54

|_.4_ _7.50 3 30 10 2448.9 -26.54 90.82
ORBIT DETERMINATION ACCURACY

ST 1154.9 SR 2294.4 SS 1211.6

CRT .9762 CRS -.9999 CST -.9784

LSA 2830.9 HSA 227.4 SSA 3.5

EL1 2558.8 EL2 224.5 ALF 63.61

LN_ A2_ITH LNK:H TIME L-I TIME INJ tAT INJ
62.32 20 13 34 4246.13 =22.43 188.67

117.68 2 39 21 3048.92 -L=_,4_ 97.94

62.32 20 13 34 4246.13 -22.43 188,67

117.68 2 39 21 3048.92 -22.42 97.94

62.32 20 13 34 4246.13 -22.43 188.67

117.68 2 39 21 _048.9'Z -22.42 97.94

DIFFERENTIAL CORRECTIONS

TOE I .1295 TRA .0796 TC3 -.29_7 BAU .4669

ROE 2.1773 RR4 1.4180 RC3-1.07_8 FAU .02330

FOE 1.6869 FRA 1.0511FC3 -.6419 8SP 10297

8DE 2.4529 BRA 1.4203 8C3 1.1111FSP -645

MIO-_SE EXECUTION ACCURACY

SGT 12'03.9 SGR 3138.3 SG3 _.6
RRT .8356 RAW .9968 RTF .8478

SC,8 3362.0 R23 .0363 R13 .9965

SGJ 3302._ S62 629.5 THA 71.50

1205



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL 5. 1970)

LAUNCH CATE AUG 24 1970 ELIGHT TIE 134.00 ARRIVAL CATE JAN 5 197J

HELIOCENTRIC CONIC DISTANCE 371.006

RL 15! .Z5 LAL o.00 LOL 330.42 VL 27.033 GAL -Z.04 AZL 76.98 HCA 166.70 SNA 129.59 ECC .17079 JNCI 3.0179 Vl 29.458

RP 107.48 LAP Z.97 LOP I37.45 VP _q.019 GAP -.48 ATP 102.68 TAL 190.00 TAP 356.70 RCA 107.46 APO 151.72 V2 35.257

RC 82.739 GL 62.34 GP -80.25 7AL 94.95 ZAP 67.92 [T5 355.I9 ZA[ 96.95 [TE 254.87 ZAC 21.75 ETC 234.3I CLP -77.64

PLANE TOC[NTRIC CONIC

C3 47.208 VHL 6.67I OLA 42.2_ RAL 246.09 RAO 6568.8 V[L IZ.984 PTH 2.37 VHP 9.543 OPA -72.33 RAP 117.82 ECC 1.7769

LNCH ATMTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT A,SC INJ A2NTH INJ TIME PC) CST TIN INJ _ LAT INJ 2 LONG

57.30 20 ! 43 4412.03 -I9.97 L_0.94 I32.49 52.02 21 15 15 38IZ.0 -24.75 194.42

I22.70 3 12 41 3088.15 -19.95 99.41 132.47 52.01 4 4 9 2488.2 -24.74 92.89

57.30 20 1 43 44|2.03 -19.97 200.94 132.49 52.02 21 15 15 _812.0 -24.75 194.42

122.70 3 12 41 3088.15 -19.95 99.41 I32.47 52.01 4 4 9 2488.2 -24.74 92.89

57.30 20 I 43 4412.03 "19.97 _.94 J32.49 52.02 2I 15 15 3812.0 -24.75 I�A.4Z

122.70 3 12 41 3088.15 -19.95 99.41 132.47 52.01 4 4 9 2488.2 -24.74 92.89

OIFFERENTIAL CORRECTIONS NI0-COUR51[ EXECUTION ACCURACY CRelT DETERNINATION ACCURACY

TDE 2.0656 TRA .4941 TC3 -.2768 8AU .42§1 5GT 1849.6 5GR 3016.5 563 152.5 ST I730.6 SR 2189.0 SS 1120.9

ROE Z.5256 RRA 1.7659 RC3 -.6140 FAU .0|442 RRT .9059 RRF .9958 'RIT .9276 CRT .9839 CRS -.9996 CST -.9884

FDE 1.5796 FRA .9931 FC3 -.2644 BSP I0808 5(,6 3538.4 /_3 .0§36 RI3 .9962 LSA 2997.0 HSA 247.! SSA 2.9

BOE 3.2627 8RA ! .8337 BC3 .6735 FSP -493 ,S_! 3472.3 $62 680.4 THA 59.66 EL1 2779.9 EL2 243.2 ALF 51 .78

LAU_K:H 0ATE AUG 24 1970 FLIr_T TINE 136.00 ARRIVAL DATE JAN 7 J971

HELIOCENTRIC CONIC OISTANCE 377.249
RL 151.25 LAL -.00 LOL 330.42 VL 27.033 GAL -|.96 AZL 72.44 PICA I69.8I 5HA 129.59 ECC .17053 INC17.5633 Vl 29.458

RP 107.49 LAP 3.06 LCP 140.70 VP 38.016 GAP -.09 A2'P 107.30 TAL 189.60 TAP 359.42 RCA 107.49 APO 151.68 V2 35.255

RC 84.985 GL 65.36 GP -86.52 ZAL 93.54 ZAP !1_.55 ETS 332.00 ZAE 90.58 ETE 233.00 ZAC 15.89 ETC Z07.61 CLP -82.59

PLANETOCENTRIC CONIC

C3 80.452 VHL 8.969 OLA 44.70 RAL 248.79 RAO 6569.6 VEL 14.206 PTH 2.59 VHP 12.259 0PA -68.I4 RAP 103.90 Ice 2.3240
LNCH A_NTH LNCH TIN[ L-J TINE INJ LAT ZNJ LONG |NJ RT ASC ]NJ AZNTH ;NJ TIME FO CST TJH JNJ 2 LAT INJ 2 LONG

53.85 19 58 38 4577.72 -15.14 21|.47 I42.93 47.4_ 21 I4 56 3977.7 -20.46 205.61
I26.15 3 37 15 3J79.87 -15.J2 |03.3| 142.92 47.42 4 30 15 2579.9 -L_O.44 97.45

53.85 19 58 38 4577.72 -15.14 211.47 142.93 47.42 21 I4 56 3977.7 -20.46 205.6I

126.15 3 37 I5 3179.87 o|5.12 103.31 142.92 47.42 4 30 15 2579.9 -20.44 97.45

53.85 19 58 38 4577.72 -15.14 211.47 142.93 47.42 21 I4 56 3977.7 -20.46 205.61

126.15 3 37 I3 3179.87 -15.12 103.31 |42.92 47.42 4 30 15 2379.9 -L_.4A 97.45

DIFFERENTIAL CORRECTIONS NIO-CCX_5_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE 4.1873 TRA 1.7118 TC3 -.1973 8AU .29_O 5GT 3105.9 _ ,_.8 $63 II2.I ST 2714.4 SR 1173.7 $5 1051.3

ROE 1.6613 RRA 1.8589 RC3 -.1918 FAU .00572 RRT .8864 RRF .9611 RTF .9769 CRT .96_7 CR5 -.9846 CST -.9955

FOE 1.4993 FRA .9662 FC3 -.0616 BSP 10962 5_ 3698.9 /_3 .0721 RJ3 .9957 LSA 3124.7 NSA 293.9 5SA 2.3

80E 4.5049 _qA 2.5270 BE3 .275_ FSP -352 ._I 3611.4 .SG2 799.8 THA 31.55 ELI 2943.1 EL2 289.1 ALF 22.85

LAUNCH DATE AUG 24 1970 FLIGHT TINE 138.00 ARRIVAL GATE JAN 9 I97!

HELIOCENTRIC CONIC OISTANCE 383.34J

RL 151 .25 LAL -.00 LCX, 330.42 VL 27.029 GAL -!.84 AZL 64.06 PiCA 172.81 ._A 129.56 ECC
RP 107.50 LAP 3.14 LOP 143.95 VP 38.011 GAP .27 AZP 115.77 TAL 189.02 TAP 1.84 RCA

RC 87.241 GL 66._O GP -85.34 ZAL 92.21 ZAP 90.41ETS 226.73 ZAE 82.34 ETE 129.16 ZAC

PLANETOCENTRIC CONIC

C3 166.560 VHL 12.907 0LA 45.18 RAL Z50.87 RAO 6570.8 VI[L 16.968 PTH 2.92 VHP I7.3§! DPA

LNCH ATNTH LNCH TINE L-I TINE INJ LAT INJ L_ INJ RT ASC INJ A2'NTH INJ TIRE

53.20 213 4 30 4730.77 -8.35 218.93 132.50 45.44 21 23 21

126.80 3 48 1 33213.12 -8.33 109.59 152.49 45.44 4 43 22

53.20 20 4 _ 4730.77 -8.35 218.93 152.50 45.44 21 23 21

126.80 3 48 1 3320.12 -8.33 109.59 152.49 A5.44 4 43 22

53.20 20 4 30 4730.77 -8.35 218,93 152.50 45.44 21 23 21

126.80 3 48 1 332_.I2 -8.33 109.59 J32.49 43.44 4 43 22

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TDE _.8577 TRA 2.5713 TC3 -.0001 8AU .0666 SGT_D57.O _ 31B4.3 SG3 81.2

ROE-5.9596 RRA-2.SI13 RC3 -.0299 FALP.00373 RRT -.95011_ -,9851 RI"F ,9880

FDE 1.5310 FRA 1.0264 FC3 .0194 BSP 11425 5G6 3790.9 R23 -.0760 RI3 -.9962
BOE 6.6093 BRA 3.8099 Be3 .0299 FSP -260 E_I 3751.5 5_ 544.9 THA 122._0

.17036 INC25.9426 Vl 29.458

I07.49 APO 151.63 v2 35.253

9.32 ETC 83.18 CLP 95.08

-61.75 RAP 91.90 ECC 3.7415

PO CST TIM INJ 2 LAT INJ Z LONG

4130,8 -13.91 213,48

2720.1 -13.90 104.15

4130.8 -13.91 2J3.48

2720.1 -13.90 104.15

4130.8 -13.91 213.48

2720.1 -13.90 104.15

ORBIT DETERMINATION ACCURACY

ST 1358.4 SR 2698.4 55 1059.6

CRT -.9860 ORS .9968 CST -.9961
LSA 3194.7 NSA 208.0 SSA 1.7

ELI 3014.2 EL2 _2.8 ALF I16.53

LAUNCH 0ATE AUG 24 1970 FLIGHT TINE 140.00 ARRIVAL OATE JAN II 1971

HEL IC(ENTRIC CONIC

RL 151.25 LAL -.00

RP 107.51 LAP 3.21

RC 89.506 GL 61.54

PLANE TOCENTRIC CONIC

C3 470.910 VHL 21,700

LNCH A2'NTH LNCH TIME
60.18 20 33 6

119.82 3 18 52

63.18 20 33 6

119.82 3 18 52

60.18 20 33 6

119.82 3 18 _2

DISTANCE 389.026

LOL 330.42 VL 27.023 GAL -1.64 A2'I. 45,07 PICA 175.46 5HA 129.51 ECC .17015 INC44.9331 VJ 29.458
LCP 147.20 VP 38.004 GAP .5l A2'P 134.84 TAL 188.03 TAP 3.A9 RCA 107.48 APO 151.55 V? 35.249

GP -72.08 ZAL 91.06 _AP 90.34 ETS 192.68 ZAIE 69.04 ETE 96.26 ZAC 9.93 ETC 325.86 CLP 91.75

OLA 40.20 RAL _0._0 RAO 6572.3 VlEL 24.335 PTH 3.32 VHP 28.711 OPA -50.01 RAP 80.72

L-I TIM[ INJ LAY INJ I._ INJ RT ASC INJ AZMTH INJ TIME PO CST TIM JNJ 2 LAT

4783.79 -1.86 217._ 158.6_ 49.84 21 52 50 4183.8 -7.00

3529.73 -1.84 |L_'Z.I5 158.61 49.8A 4 17 42 2929.7 -6.98

4783.79 -1.86 217.66 158.62 49.84 21 52 50 4183.8 -7.00

3529.73 -1.84 ILP'_,15 158.6| 49.84 4 17 42 2929.7 -6.98

4783.79 -1.86 2|7.66 |58.6_ 49.84 21 52 50 4183.8 -7.00

3529.73 -1.84 IL:_.|5 158.61 49.84 4 17 42 2929.7 -6.98
DIFFERENTIAL CCRRECTIONS

TOE-1 .9019 TRA .7787 TC3 -.0410 6AU 1.3319

R0-10.362_ RRA-6.6447 RC3 -.2076 FALP,02381

FOE 1.9125 FRA 1.4056 FC3 .0438 _SP 11308

90EI0.5353 BRA 6.6902 Be3 .2116 FSP -200

MIO-COURSK EXECUTION ACCURACY
,%T 5_N_._P S6R 3684 .I SG3 62.7

_T .4165 RRF -.9977 RTI: -.3613

,SG8 3732.2 R23 -.0697 RI3 -,9970

S6I 3692.7 SG2 541.4 THA 86.05

ECC 8.7500

INJ 2 LONG
211.92

116.41

211.92

116.41

Z11.92

116.41

ORBIT DETERMINATION ACCURACY

ST 508.6 SR 2821.5 55 1303.9

CRT .9186 CRS .9994 CST .9046

LSA 3142.8 MSA 205.5 55A 1.6

ELl 2860.1 EL2 198.2 ALF 80.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH DATE AUG 24 197(] FLIGHT TIME J42.00 ARRIVAL DATE JAN 13 1971

HELIOCENTRIC CC_IC

RL J51.25 LAL -.00 LOL 330.42 VL 27.013 GAL

RP 107.57 LAP 3.76 LOP 150.45 VP 37.993 GAP

RE 91.778 GL -42.74 GP 47.91 ?AL 91.16 ZAP

PLANE TOCENTRI( CONIC

C31580.94Z VHL 39.761

LNCH A?MTH LNCH TIHE

33.68 4 59 37

146.37 14 37 47

33.68 4 59 37

146.32 14 37 47

33.68 4 59 37

14_.32 14 37 47

OIFVER[NTIAL CCRR_CTION$

TOE 6.9966 TRA 1.4477 TC} -.1185 BAU 5.109?
RC-14.8583 RRA 1.1029 RC3 .2107 FAU-.090|5

F(]E-3.7064 FRA .2459 gO3 .0494 6SP 8943

8DE16.4232 BRA 1.8196 8C3 .2417 FSP -173

DISTANCE 400.304

-2.50 AZL 179.48 HCA 183.76 ,SHA

2.25 A$P .57 TAL 192,01 TAP

91.58 ETS 183.09 ZAE 51.13 ETE

129.45 ECC .J7377 INC89.4339 Vl 29.458

15.28 RCA 106.96 APO 151.94 V2 35.245
278.03 ZAC 126.37 ETC 282.60 CLP 92.36

CLA -60.78 RAL 218.89 RAO 6573.2 VEL 41.258 PTH 3.57 VHP 51.141 DPA 64.73 RAP 35.30 ECC27.0183
L_I TIN? INJ LAT INJ LCNG INJ RT ASC INJ ATNTH INJ TIME PC) (ST TIM INJ ? LAT INJ ? LONG

7416.44 -1.38 72.59 129.66 150.77 5 39 54 1816.4 5.60 69.09

739.51 -1.37 ?94.68 129.67 150.77 14 50 6 139.5 5.61 791.18

2416.44 -1.38 72.59 129.66 150.77 5 39 54 1816.4 5.60 69.09

739.51 -1.37 294.68 |?9.67 I50.77 14 50 6 139.5 5.61 791.18

7416.44 -l.38 72.59 129.66 150.77 5 39 54 1816.4 5.60 69.09

739.5I -1.37 794.68 129.67 150.77 14 50 6 139.5 5.61 791.18

MI0-COURE EXECUTION ACCURACY ORBIT (]ETERMINATION ACCURACY

SGT 1444.5 _ 2738.2 $G3 57.6 ST 1016.7 $R 7143.9 SS 2362.5

RRT -.9097 RRF .9995 RTF -.9109 CRT -.9852 CRS-I.O000 CST .9861
`%6 3095.9 223 -.0840 RI3 .9960 LSA 3344.3 MSA 163.7 SSA 2.5

SGI 3048.6 `%2 538.7 TH4 1|6.53 ELI ?367.5 EL? 157.6 ALF 115.16

LAUNCH (]ATE AUG 24 1970 FLIGHT TIM[ 144.00 ARRIVAL DATE JAN 15 1971

HELIOCENTRIC CONIC

RL 151.25 LAL -.00

RP 107.53 LAP 3.3I

RE 94.056 GL -61._2

PLANETCX_ENTRI( (ONI(

E3 477.953 VHL 71.867
LNCH ATNTH LNCH TIN?

17.20 ? 6 37

162.80 12 58 1

17.20 2 6 32

162,80 12 58 1

17.70 2 6 32

167.80 12 58 |

OISTANCE 404.599

LCL 330.42 VL 27.001 GAL -2.01 A2'L 135._0 PK_A 184.66 SHA 129.37 E(( .17262 IN(45.2994 VI 29.458
LOP 153.70 VP 37.980 GAP 2.|0 A$'P 44.80 TAL 189.72 TAP 14.38 R(A 107.04 APO 151.70 V? 35.740

GP 72.75 ZAL 91.5! ZAP 92.68 ET5 182,48 ZA[ 76.09 ETE 275.44 ZA( 150.79 ETC ?89.68 (LP 99.08

OLA -74.9J RAL 184.69 RA0 6577.3 VEL 24.480 PTH 3.33 VHP 27.834 0PA 78.83

Lo[ TIME INJ I._T INJ LONG INJ RT ASC INJ A$'NTH |NJ TIME PO (ST TIM

2403.83 2.68 80.34 93.96 164.89 2 46 36 1803.8

624.18 2.68 284.48 93.98 164.89 13 8 75 24.?

?403.83 ?.68 80.34 93.96 164.89 2 46 36 1803.8
624.18 2.68 284.48 93.98 164.89 13 8 25 24.?

?403,83 2.68 80.34 93,96 164.89 2 46 36 1803.8

674.18 ?.68 284.48 93.96 164.89 13 8 25 24.2
0IFFERI_NTI4L CCRRECTIONS

TOE 3.7462 TRA 1.1826 TC3 -.0914 8AU 1.4853

R0-11.2407 RRA-1.8254 RC3 .2137 FAU--.O?275

FOE-2.5143 FRA -.3950 F(3 .0417 8SP 12162

BOEII.8485 BRA ?.1750 8(3 .2324 FSP -215

MI0-CCURSE EXECUTION ACCURACY

$GT 1594.1 `%R 3595.6 .%3 6_.3

RRT -.9§15 RRF .9994 RTF -.9463

3933.J R_3 -.0641 R13 .9974

.%1 3907.I .%2 451.4 THA ll3,L:>0

RAP 317.39 ECC 8.8659
INJ 2 LAT INJ 2 LONG

10.40 78.64

10.40 282.78

10.40 78.64

10.40 282.78

10.40 78.64

10.40 ?8?.78

ORBIT DETERMINATION ACCURACY

ST 1044.8 5R ?997.? 55 1610.5

CRT -.9866 CRS-I.O000 CST .9856
LSA 3555.5 MSA 164.7 SSA 1.7

EL1 3170.0 EL? 161.2 ALF 109.03

LAUNCH GATE AUG 24 1970 FLIGHT TIME 146.00 ARRIVAL DATE JAN 17 1971

HELIOCENTRIC CONIC

RL 151 .25 LAL -.00 LC_. 330.4? VL

RP 107.55 LAP 3.35 LOP 156.95 VP

RE 96.339 GL -66.02 GP 83.51 Z4L
PLANE TOCENTRIC CONIC

C3 182.327 VHL 13.503

LNCH ATMTH LNCH TIN(

15.60 0 49 58

164.40 |I 47 54

15,r:_1 0 49 58

164.40 11 47 54

15.60 0 49 58

164,40 11 47 54

0IFFER£NTIAL CORRECTIONS

TOE .1444 TRA .3095 T(3 -.0077 _AU .1710

R0£-5.8323 RRA-I.8619 RC3 .0697 FAU-'.O0050

FOE-I.5909 FRA -.4503 FC3 .0024 BSP 13102

8(]E 5.8341 BRA 1.8874 8C3 .0702 FSP -290

01STANCE 410.258

26.987 GAL -1.78 AZL 117.22 HCA 187.34 SMA 129.27 ECC .17273 INC27.2172 Vl 29.458

37.965 G4P 2.33 AZP 62.97 TAL 188.58 TAP 15.97 RCA 106.94 APO 151,60 v? 35.235

91.99 ZAP 94.85 ET5 163.08 ZAE 88.8? EtE 255.?2 ZAC 160.99 ETC 285.56 CLP 138.38

DLA -76_30 RAL 166.31 R40 6571.0 VEL 17.426 PTH 2.96 VHP 17.016 (]PA 71.62 RAP 771.62 ECC 4.0006

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ ATMTH INJ TIN? PC) (ST TIM INJ 2 LAT INJ 2 LONG

??89.?8 10.46 79.77 73.72 166.07 1 28 8 1689.3 18.22 78.16

9791.78 10.47 260.22 73.74 166.07 13 74 26 5191.8 18.72 258.62

7289.78 10.46 79.77 73.72 166.07 1 28 8 1689.3 18.22 78.16

5791.78 10.47 260.ZZ 73.74 166.07 13 74 76 5191.8 I8.22 258.62

2?89.28 10.46 79.77 73.72 166.07 1 78 8 1689.3 18.72 78.16

5791.78 10.47 ?60.22 73.74 166.07 13 74 76 5191.8 18.22 ?58.6?

NIO-C(XMSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.%T 538.3 `%R 4158.4 .%3 90.9 ST 177.3 SR ?669.6 SS 1054.3

RRT -.8639 RRF .9975 RTr -.8325 (RT -.6723 CRS -.9992 (ST .6421

4195.7 li_3 -.{_SO R13 .9970 LSA 287?.4 MSA 137.5 SSA 1.7

.%1 4186.4 $62 ?79.3 THA 96.65 ELl 267?.2 EL2 131.1ALF 92.56

LAUNCH DATE AUG 24 1970 FLIGHT TIME 148.00 ARRIVAL DATE JAN 19 1971

HELIOCENTRIC CONIC DISTANCE 416.232

RL 151 .23 LAL -.O(] LC_. 330.42 VL 26.971 GAL -I.6! AZL 109.14 H_ 190.34 S_4A 129.16 ECC .17322 INC19.1422 VJ 29.458

RP 107.57 LAP 3.37 LOP 160.20 VP 37.948 GAP 2.64 AZP 7|.15 TAL 187.71 TAP 18.05 RCA 106.79 APO 151.53 V2 35.??9

RC 98.624 GL -65.63 GP 81.56 ?AL 92.28 ZAP 97.72 ET$ 54.67 ZAE 96.62 ETE 146.58 ZAC I64.89 ETC 200.04 CLP-156.11
PLANE TOCENTRI C CONIC

C3 94.199 VHL 9.7'06 OLA -75.93 RAL 167.49 RA0 6569.8 VI[L |4.681 PTH 2.66 VHP I?.ISl 0PA 64.67 RAP 257.95 ECC 2.5503

LNCH 47HTH LNCH TIN? L-I TIME INJ LAT INJ lONG INJ RT AS( INJ AZT4TH INJ TIME PO (ST TIM INJ ? LAT INJ ? LONG
16.03 0 55 33 7167.04 18.78 77.77 72.59 165.I2 I 31 35 I562.0 26.50 75.90

163.97 II 51 45 5666.05 I8.79 258.66 72.61 165.12 13 26 II 5066.0 26.50 _56.78

16.03 0 55 33 2162.04 18.78 77.77 72.59 165.12 I 31 35 1562.0 26.50 75.90

163.97 II 51 45 5666.05 18.79 2_8.66 72.61 165.12 13 26 II 5066.0 26.50 256.78

16.03 0 55 33 2162.04 18.78 77.77 72.fl9 |65.t't 1 31 35 1562.0 26.50 75.90

163.97 I! 51 45 5666.05 18.79 258.66 72,61 165.I2 13 26 lI 5066.0 26.50 ?56.78
DIFFERENTIAL CORRECTIONS NI0-(_)URSE E_ECUTION ACCUffACY ORBIT 0ETERNIN4TION ACCURACY

TOE-3.3950 TR4-1.369I TC3 -.|963 8AU .259_ .%T 3900.2 `%R 1885.8 .%3 125.8 ST 2238.6 SR 1672.I 55 1057.0

ROE 2.7002 RR4 .4120 RC3 .0619 FAU .01142 RRT -.8927 _ -.9fl63 RTF .9832 (RT -.9623 CRS .9899 CST -.9911

F(]E-I.6144 FRA -.4456 FC3 -.1050 8SP 13677 `%6 4332.2 223 .0933 RI3 -.9942 LSA 2937.4 HSA 36?.6 SSA 2.3

8DE 4.3379 8RA 1.4297 8(3 .L=058 FSP -408 .%! 4261.8 .%2 777.6 THA 155.80 EL1 2740.9 EL? 360.5 ALF 144.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CATE AUG _4 1978

HELIOCENTRIC CONIC

RL 151.Z5 LAL -.00

RP 107.59 LAP 3.39

RC 100.910 GL o63,5Z

PLANETOCENTRIC CONIC

C3 58.520 VHL 7.650

LNCH AZNTH LNCH TIE

16._5 1 29 2

163.15 12 Z! 57

16.85 I 29 2

163.15 12 21 57

16.85 I Z9 2

163.15 12 21 57

FLIGHT TIN[ 150.0D

OISTANC£ 422.346

LOL 3]0.42 VL ?6.952 GAL -|.45 AZL 104.72 I._A 193.45 SNA

LCP 163.45 VP 37.928 GAP 2.98 AZP 75.66 TAL |86.89 TAP

GP 75.60 7AL 92.32 ZAP 101.11 ETS 40.03 ZAE 102.46 ETE

129.04 ECC .17391

20.35 RCA 106.60

132.28 ZAC 164.53

CLA -75.22 RAL 175.47 RAO 6569.1 VEL 13.412 PTH 2.45 VHP

L-| TINE INJ LAT INJ LONG INJ RT A,_ INJ AZMTH INJ TIHE

2049.81 25.96 75.33 78.08 163.51 2 3 12

5556.83 25.97 257.03 78.10 163.51 13 54 34

2049.81 25.96 75.33 78.08 163.51 2 3 12

5556.83 25.97 257.03 78.10 163.51 13 54 34

2_49.81 25.96 75.33 78.08 163.51 2 3 12

5556.83 25.97 257.03 78.10 163.51 13 54 34

GIFFERENTIAL CORRECTIONS

T0£-2.7343 TRA -.9489 TC3 -.4825 8AU .4_4
ROE 2.8611 RRA .4881 RE3 .2849 FAU .02119

FOE-1.9396 FRA -.4111 fC3 o.3134 8SP 13787

mE 3.9575 _qA 1.0671 8C3 .5603 FSP -542

LAUNO4 DATE AUG 24 1970

MID-COURSE EXECUTION ACCURACY

`%T 3534.9 `%R 2614.2 `%3 168.3

RRT -.9414 _ -,99J6 RTF .9713

,_B 4396.6 R23 .1113 RI3 -.9916

5G1 4337.5 SG2 7|8.3 THA 144.01

FLIGHT TINE 152.00

0ISTAI_E 428.471

LCX. 3_0.42 VL 26.932 GAL -1.28 AZL 101.95 PICA 196.61 S$tA
LCP 166.7D VP 37.907 GAP 3.32 A?P 78.54 TAL 186.07 TAP

GP 69.73 ?AL G2.09 ?AP 104.86 ETS _kq.4z ?AE 107.21ETE

ARRIVAL CATE JAN 21 1971

INC14.7222 Vl 29.458

APO 151.48 V2 35.222

ETC 208.71 CLP-140.76

9.566 OPA 58.70 RAP 250.51 ECC 1.9631

PO CST TIM INJ 2 LAT INJ 2 LONG
1449.8 33.61 73.03

4956.8 33.61 254.73

1449.8 33.61 73.03

4956.8 35.61 254.73

1449.8 33.61 73.03

4956.8 33.61 254.73

ORBIT 0ETERNINATION ACCURACY

ST 2211.9 SR 2185.6 ss 1237.4

CRT -.9821CRS .9989 CST -.9898
LSA 3333,3 MSA 299.6 554 3.0

ELl ]095.6 EL2 294.2 ALF 135.35

HIELI(XENTRIC CONIC

RL 151.25 LAL -.IX}

107.61 LAP 3.39

RC 103.1945 GL -60.75

PLANETOCENTRIC CONIC

C3 40.836 VHL 6.390
LNO_ A_4TH LN_H TINE

18.09 2 10 46

161.91 12 58 37

18.09 2 10 46

161.91 12 58 37

18.09 2 10 46

J61.91 12 58 37

128.90 ECC .17476

_.69 RCA 106.37

131.59 ZAC 161.70

0LA -74.1 3 RAL 185o_0 RAO 6568.6 VlEL 12.736 PTH 2°32 VHP 8.0_0 0PA 53.22

L-J TINE INJ LAT INJ LONG INJ RT A,_ INJ AZNTH INJ TINE PO CST TIN
1957.63 31.62 72.39 85.21 161.27 2 43 23 1357.6

5469.58 31.63 253.33 85_23 161.27 14 29 46 4869.6

1957.63 31.62 72.39 85.21 161.27 2 43 23 1357.6

5469.58 31.63 255.33 85.23 161.27 14 29 46 4869.6

1957.63 31.62 72.39 85.21 161.27 2 43 23 1557.6

5469.58 31.63 255.33 83.23 161.27 14 29 46 4869.6

OIFFERENTIAL CORRECTIONS

TOE-2.7514 TRA -.7261 TC3 -.8452 8AU .5355

ROE 2.5879 RRA .3329 RC3 .4977 FAU .0_049

FOE-2.3099 FRA -.3487 FC3 -.6463 8SP 14012

80E 3.7773 8RA .7988 8C3 .9809 FSP -697

A_IVAL OATE JAN 23 1971

INC11.9503 Vl 29.458

APO 151.43 V2 35.215

ETC 223.25 CLP-137.72

NI0-CCX_SE EXECUTION ACCURACY

`%T 3595.1 `%R Z642.1 ,%3 216.5

RRT -.9487 RRF ".9938 RW .9685

•%6 4461.5 R23 .1280 R13 -.9888

,%1 4409.2 ,%2 681.0 THA 144.13

RAP 245.45 ECC 1.6720

INJ 2 LAT INJ 2 LONG

39.16 69.51
39.16 252.45

39.16 69.51

39.16 252.45

39.16 69.51

39.16 252.45

ORBIT 0ETERMINATION ACCURACY

ST 2568.5 SR 2343.5 SS 1456.5

CRT -.99OO ORS .9997 CST -.9931

LSA 3761.0 MSA 255.4 SSA 3.8

ELl 5468.3 EL2 245,2 ALF 137.65

LAUNCH 0ATE AUG 24 1970

HELIOCENTRIC CONIC

RL 151.25 LAL -.00

RP 107.64 LAP 3.39

RE 105.482 GL -57.70

PLAMETCX_ENTRIC CONIC

C3 30.839 VHL 5.553

LNCH AZNTH LNCH TIM_

19.75 2 52 55

160,Z5 13 33 56

19.75 2 52 55

160.25 13 33 56

19.75 2 52 55
160.25 13 33 56

FLIGHT TINE 154.00

LOL 3_].42 VL

LC_° 169.94 VP

GP 64.19 ZAL

01STANCE 434.603

26.910 GAL -1.11AZL 100.05 HCA 199.80 5NA

37.884 GAP 3.67 AZP 80.54 TAL 185.23 TAP

91.58 ZAP 108.82 ETS 38.73 ?AE 111.18 ET£

128.75 ECC .17575

25.03 RC4 106.13

133.38 ?AC 157.86

CLA -72.70 RAL 195.01 RA0 6568.E VEL 12.337 PTH 2.22 VHP

L-I TINE JNJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TIME

1883.L_ 35.86 68.91 91.9B 158.47 3 24 18

5402.31 35.87 253.53 92.00 158.46 15 3 59

1883.20 35.86 68.91 91.98 158.47 3 24 18

5402.51 35.87 253.53 92.00 158.46 15 3 59

1883,Z0 35.86 68.91 91.98 158.47 3 24 18

5402.31 35.87 253.53 92.00 158.46 15 3 59

ARRIVAL OATE JAN 25 1971

CIFFERENTIAL CCRRECTIONS MI0-COURSIE EXECUTION ACCURACY

TOE-Z,7896 TRA -.5559 7C3-1.2750 BAU .5965 ,%T 3742.5 _aR 2539.1 ,%3 265.5

ROE 2.2573 RRA .1926 RC3 .6837 FAU .03911 RRT -.9541 RRIr -.9939 RTF .9686
FOE-2.5961 FR4 -.2547 FC3-1.0979 85P 14230 $6_ 4522.5 R_3 .1405 R13 -.9862

_OE 3.5884 _R4 .5883 BC3 1.4467 FSP -853 ,%1 4477.6 ,%2 633.5 THA 146.32

LAUNCH OAT[ AUG 24 1970 FLIGHT TINE 156.00

H[LIC_ENTRIC CONIC 01STANCE 440.7]0

RL 151.25 LAL -.00 LOL 330.42 VL 26.887 GAL -.94 AZL 9_.66 HCA L=_3.00 _4A

RP 107.66 LAP 3.37 LOP 173.18 VP 37.860 GAP 4.02 ATP 8_.02 TAL 184.36 TAP

RE 107.765 GL -54,56 GP 59.0_ ZAL 90.79 _AP 112.87 ETS _J.41 ZAE 114.49 [TE

PLANETOCENTRIC CONIC

C3 24.660 VHL 4.966 0LA -70.97 RAL 203.90 RAO 65_,0 VEL J2.085 PTH 2,J6 VHP

LNO4 A_MTH LN_H TI1,_ L-I TINE JNJ LAT INJ lONG INJ RT A,_ INJ 4214TH INJ TINE
21.74 3 32 33 1822.77 ]8.91 64.96 97.72 155.22 4 2 56

158.26 14 5 13 5351.48 _8.92 251.64 97.74 155.22 15 34 24

21.74 3 32 33 18LP'Z.77 38.91 64.96 97.72 155.22 4 2 56

158.26 14 5 13 5351.48 38.92 _51.64 97.74 155.22 15 34 24

21.74 3 32 33 1822.77 _8.91 64.96 97.72 155.22 _ 2 56

158.26 14 5 13 5351.48 _q.92 251.64 97.74 155.22 15 34 24

OIFFERI[NTIAL CORRECTIONS MIO-COURSIE EXECUTION ACCURAC_

TOE-2.7719 TRA -.4038 TC3-1.7505 BAU .6382 5GT 3910.4 5GR 2377.8 S(.3 310.2

ROE 1.9188 RRA .0795 RC3 .8263 FAU .04650 RRT o.958! _ -.9932 RTF .9695

F02-2.7483 FRA -.1292 FC3-1.6323 8SP 14398 ,_ 4576.6 R_3 .1491 RJ 3 -.9839

B0E 3.3712 8RA ,4115 BE3 1.9358 FSP -994 SGI 4538.9 `%2 586.6 THA 149.20

INC10.0475 Vl 29.458
APO 151.38 v2 35.207

ETC 235.13 CLP-137.8_

7.056 0PA 48.07 RAP 241.74 ECC 1.5075

PO CST TIN INJ 2 L4T INJ 2 LONG

1283.2 43.24 65.31

4802.3 43.25 249.93

1283.2 43.24 65.31

4802.3 43.25 249.93

1283.2 43.24 65.31

4802.3 43.25 249.93

ORBIT 0ETERNINATION ACCURACY

ST 2936.0 SR 2337.7 SS 1641.1

CRT -.9937 CRS .9999 CST -.9950

LSA 4090.0 MSA 222.3 $SA 4.6

ELI 3747.3 EL2 205.7 ALF 141.51

ARRIVAL OATE JAN 27 1971

128.60 ECC .17686 INC 8.6556 Vl 29.458

27.36 RCA 105.85 APC) 151.34 V2 35.198

136.00 ZAC 153,74 ETC 239.52 CLP-139.02

6.417 OPA 4]_18 RAP 238.96 ECC 1.4058
PO CST TIH INJ 2 LAT INJ 2 LONG

1222.8 46.08 60.55

4751.5 46.09 247.23

1222.8 46.08 60.55

4751.5 46.09 247.23

1222.8 46.08 60.55

4751.5 46.09 247.23

ORBIT _ETERNINATION ACCURACY

ST 3227.1 SR 2215,6 SS 1759.9

CRT -.9955 CRS l.OOOO CST -.9960

LSA 4287.4 MSA 198.3 SSA 5.5

ELl 3910.7 EL2 173.9 ALF 145.57



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CATE AUG 24 1970

HELIOCENTRIC CONIC

RL 151.25 LAL -.00

RP 107.69 LAP 3.34

RC 110.046 GL -51.41

PLANE TOCENTRIC C_IIC

C3 20.597 VHL 4°538

LNCH AZMTH LNCH TIME

23.99 4 8 58

156.01 14 _2 0

23.99 4 8 58

156.01 I4 32 O

23.99 4 B 58

156.01 14 32 0

FLIGHT TINE 158.00 ARRIVAL CATE JAN 29 1971

CISTANCE 446.845

LCL 330.42 VL 26.863 GAL -.75 AZL 97.59 HCA 2O6.ZO SNA I28.43 ECC .17810 INC 7.5885 VJ 29.458
LCP 176.42 VP 37.834 GAP 4.36 ATP 83.i8 TAL 183.45 TAP 29.66 RCA 105.56 APO 151.31 V2 35.189

GP 54.E2 ZAL 89.75 ZAP II6.88 ETS 40.06 ZAE 117.21ETE I38.95 ZAC 149.68 ETC 243.80 CLP-I40.67

CLA -69.03 RAL 211.82 RAG 6567.B VIEL |1.915 PTH Z.I2 VHP 5.993 CPA 38.56 RAP 236.H9 £CC 1.3390

L-! TINE IN; LAT IN; LONG [NJ RT AS( IN; AZMTH IN; TIME PO CST TIN IN; 2 LAT IN; 2 LONG

1773.00 40.98 60.68 102.36 151.70 4 38 3I 1175.D 47.89 55.45

5313.83 40.99 249.72 102.38 151.69 16 0 34 4713.8 47.90 244.49

1_7_.00 40.98 60.68 102.36 151.70 4 38 31 1175.0 47.89 55.45

511].83 40.99 249.72 J02.38 151.69 16 O ]4 47J3.8 47.90 244.49

I775.00 40.98 60.68 102.36 151.70 4 3H 3I J175.0 47.89 55.45

5313.83 40.99 249.72 ;O2._h_ I51.69 16 O 34 4713.8 47.90 244.49

01FFERENTIAL CCRRF.CTIONS NIO-COURSE E_CECUTICIN ACCURACY
TOE-2.7056 TRA -.2637 TC_-2._604 BAU ,6727 SGT 4091.7 SGR 2|97.| $63 348,4

ROE 1.6077 RRA -.0051RC3 .9268 FAU .05259 RRT -.96|3 RRF -.9918 RIT .9709

FOE-2.7705 FRA .0132 FC3-2.2104 BSP 14644 ,_ 4644.3 R_3 .15_6 R13 -.9821
802 3.I472 BRA .2638 BC3 2.4430 FSP -IlL_q SGI 4613.1 5G2 537.1 THA 152.29

LAUNCH DATE AUG 24 1970 FLIGHT T|NE I_O.(_} ARRIVAL DATE

HCLICX_ENTRIC CONZC D|STANC£ 452.947

RL 151.25 LAL -.00 LOt. 330.42 VL 26.837 GAL -.35 A_. 96.74 HC4 L_09.4I SMA 128.26 ECC .J7946 INC 6.7400
RP 107.72 LAP 3._0 LOP 179,66 VP 37.806 GAP 4.7] A2'P 84,]2 TAL J82.51 TAP 31.92 RCA ]05.24 APO 151.28

RC 112.524 GL o48.28 GP 49.8| ZAL 88.47 ZAP |ZO.TB £TS 40.59 ZAC J19.41ETE J42.00 _AC 145,84 ETC 246.79
PLANETOCENTRIC CON;C

C3 17.806 VHL 4.LP'ZO DLA -66.94 RAL 218.86 RA0 6567,7 VEL 11.798 PTH 2.09 VHP 3,716 CPA 34.23 RAP 255.59
LNCH AZNTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT

26.42 4 42 24 1731.25 42.25 56.2! 106.]0 J48.05 5 J! J5 1131.3 48.87

153.58 14 54 44 5286.84 42,26 247.87 ]06.12 148.0§ 16 22 5I 4686.8 48.88

26.42 4 42 24 ]731.25 42.25 56,21 ;06.|0 148.05 3 11 15 ;131.3 48.87

153.58 14 54 44 3286.84 42.26 247.87 I06.12 ;48.05 16 22 51 4686.8 48.88
26.42 4 42 24 1731.25 42.25 56.2] J06.;0 148.05 5 lI 15 113J.3 48.87

153.58 14 54 44 5286.84 42.26 247.87 106.12 ]48.0fl I6 22 51 4686.8 48.88
0IFFERENTIAL CCRRECTIONS MI0-COI_ EXECUTION ACCURAC_

TDE-2.6048 TRA -.|259 TC3-Z.7829 BAU .7026 SGT 4268.0 SGR E011,1 5G3 377.8

ROE 1.3373 RRA -.0702 RC3 .9830 FAU .05712 RRT -.9628 _F -.9699 RTF .9720

F02-2.6837 FRA .169J FC3-2.7775 BSP 14879 _ 4718.1 R23 .1528 R13 -.9805

8DE 2.9281 BRA .I441 BC3 2.9514 FSP -I2|6 ,gG] 4692,2 ._2 494.0 THA ]55.30

ORBIT DETERHINAT]ON ACCURACY

ST 3427.7 SR 2029.8 SS 1811.4

CRT -.9964 CRS l.OOO0 CST -.9963

L$A 4372.4 N$A I80.7 $SA 6.5

ELI 39_0,9 EL2 147.3 ALF 149.4]

JAN 31 1971

V| 29.458

V2 35.179

CLP-142.48

ECC 1.2930

IN; 2 LONG

50.20
24J,86

50.20
241.86

50.20

24J.86

GRSIT DETERMINATION ACCURACY

ST 3540.0 SR 1817.4 $S 1801.9

CRT -.9970 CRS 1.0000 CST -.9964

LSA 4365.0 HSA 168.7 5SA 7.6

ELI 3977.3 EL2 125.1ALF 152.86

LAUNCH CAT£ 4UG 24 1970 FLIGHT TII_ 162.0_ ARRIVAL CATE FE6 2 ]971

HELIOCENTRIC CONIC CISTANCE 459.032

RL 151.25 LAL -.0_ LOL 330.42 VL 26.810 GAL -.34 AZL 96.05 HCA 2l?.62 SNA IZ_.08 ECC .I_96 INC 6,0455 V! 29.45_

RP 107.75 LAP 3.26 LOP 182.90 VP 37.777 GAP 5.05 ATP 84.90 TAL |8|.54 TAP 34.]6 RCA J_4._0 4PO J51.26 V2 35.169

RC 114.599 GL -45.20 GP 45.79 7AL 86.96 ZAP 124.51 ETS 40.99 742 121.13 ETE I45.0I 7AC 142.30 [TC 248.97 CLP-144,34
PL4NETOCENTRIC CONIC

C3 15.833 VHL 3.979 CLA -64_76 RAL 225.16 RAC 6567.6 VEL 11.714 PTH 2.06 VHP 5.541 CPA 3_.19 RAP 234.37 ECC 1.2606

LNCH ATNTH LNCH TINE L-I TINE IN; LAT IN; LONG IN; RT ASC IN; AZNTH IN; TIHE PO CST TIM IN; 2 LAT IN; 2 LONG

28.97 5 13 20 169_.54 42.88 51.70 I09.19 144.42 5 41 36 1095.5 49.]8 45.00

15J.O3 15 14 4 5268.6J 42.89 246.19 109.20 ]44.41 16 41 52 4668.6 49.]9 239.49

28.97 5 ]3 20 1695.54 42.88 51.70 I09.19 144.42 5 4! 36 l_95.5 49.1H 45._0

151.03 I5 14 4 5268.61 42.89 246.19 109._ I44.41 16 41 52 4668.6 49.19 239.49

28.97 5 I3 ZO 1695.54 42.88 51.70 |09.19 I44.42 5 41 36 1095.5 49.18 45.00

151.03 15 I4 4 5268.6! 42.89 246.19 I09.ZO I44.4I 16 41 5_ 4668.6 49.I9 239.49

CIFFERENTIAL CORRECTIONS NI0-CGURSE EXECUTION ACCURACY ORBIT CETERHINATION ACCURACY

TOE-2.4B_O TRA .0lid TC3-3.3034 BAU .7308 ._T 4436.8 S(,R I_3I .! S(,3 398.D ST 3574.8 SR 1603.4 SS 174_.4

RCE l.J1O3 RRA -.1183 RC3 1.0033 FAU .06026 RRT -.9635 RRF -.9872 RTF .9729 CRT -.9974 CRS .9998 CST -.996]

FCE-2.5164 FRA .3265 FC3-3.2949 _SP 15L_33 SG_ 4799.8 R'Z3 ,1487 RI3 -.979_ LSA 4284.9 HSA 160,0 SSA 8.7

_OE 2.7190 _RA .1|88 _C3 3.4524 FSP -1296 5_I 4778.2 5(,2 455.4 THA I58.li ELl 3916.5 EL2 I_5.3 ALF 155.68

LAUNCH OATE AUG 24 1970 FLIGHT TINE 164._ 4RRIVAL CATE FF_._ 4 1971

HELIOCENTRIC CONIC

RL 151.25 LAL -.0_

RP 107.79 LAP 3.20

RC ]16.87J GL -42.18

PLANE TOCENTRIC CONIC

C3 14.4|8 VHL 3.797

LNCH A_HTH LNCH TINE
31.62 5 42 16

148.38 I5 50 32

31.62 5 42 16

148,38 I5 30 32

31.62 fl 42 16

148.38 15 30 32

DISTANCE 465.1011

LCt. 330.42 VL 26.782 GAL -.IZ AZL 95.46 I'_A 215.84 SMA 127._ ECC .18259 INC 5.4633 V! 29.458

LCP 186.I4 VP 37.748 GAP 5.39 AZP 85.57 TAL 1_.53 TAP 36.37 RCA ]D4.55 APO 15].25 V2 35.158

GP 42.15 ZAL 85.24 ZAP I28.02 ET5 41.26 7AE 122.44 ETE 147.90 7AC 139.D9 ETC 250.61 CLP-146,19

OLA -62.52 RAL 2_.85 RAO 6567.6 VEL 11.653 PTH 2.05 VHP 5.443 OPA 26.46 RAP 233.76 ECC 1.2373

L-I TINE IN; LAT IN; LONG IN; RT AS( IN; AZ)4TH IN; TIME PO CST TIM IN; 2 LAT IN; 2 LONG
1664.38 42,98 47.23 ;|j.84 |40.89 6 JO 0 ]064.4 48.95 39.96

5257.81 42.99 244.76 I1|.86 140.88 16 58 IO 4657.8 48.96 237.49

1664.38 42.98 47.23 111.84 140.89 6 IO 0 1064.4 48.95 39.96

5257.81 42.99 244.76 111.86 140.88 16 58 I0 4657.8 48.96 237.49

1664.38 42.98 47.23 |11.84 140.89 6 IO 0 1064.4 48.95 39.96

5257.8I 42.99 244.76 I11.86 140.88 16 58 lO 4657.8 48.96 237.49

ORBIT DETERNINATION ACCURACY

ST 3553.3 _R 1410.3 SS 1655.0

CRT -.9977 CRS .9996 CST -.9956

LSA 4162.8 HSA 155.7 SSA 9.8

ELI 3821.9 EL2 88.3 ALF 15_.T_

DIFFERENTIAL CCRR1ECTIONS

T02-2.3520 TRA .1529 TC3-3.b_O! BAU .7569

ROE .9289 RRA -.|566 RC3 .9895 FAU .0619I

F02-2.3101 FRA .4867 FC3-3.7]75 6SP I5458

80E 2.5288 BRA .2188 8C3 3.9268 FSP -1338

HI0-COURS_ EXECUTION ACCURACY

_T 4605].5 _ I670.8 SG3 411.2

RRT -.9624 RRF -.9836 RTF .9732

S_8 4895.4 R23 .|4_0 RI3 -.9781

SC,I 4876.7 SC,2 428.1 THA I60.58

]Z09



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5, 1970)

LAUNCH GATE AUG ?4 1970 FLIGHT TIE 166.00 ARRIVAL GATE FEB 6 1971

HELIOCENTRIC CONIC 8ISTANCE 471.148

RL |5|.25 LAL -.00 LOL 330.42 VL 86.753 GAL .IZ AZL 94.97 HCA 219.05 SMA 127.71 ECC .J8435 INC 4.9655 Vl 29.458

RP I07.82 LAP ].I] LOP 189.37 VP 37,717 GAP 5.73 AZP 86,14 TAL 179.49 TAP 38.54 RCA I04.16 APO I§I.Z) V2 ]5.147

RC 119.138 GL -39.24 GP 38.87 ZAL 83.35 ZAP 131.31ETS 4|,45 ZAE 123,48 ETE 150.60 ZAE 136.80 ETC 851.90 CLP-148.00

PLANE TL-'_ENTRI( CL%NIC

C3 13.402 VHL ],66| CLA -60.23 RAL 236.05 RA0 6567.5 VEL 11.610 PTH 2.03 VHP 5.401 OPA 23.02 RAP 133.49 ECC 1.2206

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS([ INJ AZHTH INJ TII_ PC) CST TIM INJ _ LA T INJ _ LONG
]4.33 6 9 40 1636.56 41,65 41.87 114.14 137.54 6 36 56 1036.6 48,18 35.17

145.67 15 44 35 5853.54 41.66 143.65 114.Z5 137.53 17 1_ 9 4653.5 48.89 835.95

]4.33 6 9 40 1636.56 41,65 41.87 114.24 137.54 6 36 56 1036.6 48,88 35.17

145.67 15 44 35 5853.54 4Z,66 843.63 114.85 137.53 17 IZ 9 4653.5 48.Z9 235.95

34.33 6 9 40 1636.56 4Z.65 48.87 114.Z4 137.54 6 36 56 1036.6 48.88 35.17

145.67 15 44 35 5253.54 48.66 843.63 1|4.85 137.53 17 12 9 4653.5 48.89 835.95

CZFFERENTIAL CORRECTIONS NI0-EOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

7OE-Z.2056 TRA .]004 TC3-4.8883 BAU ,7757 SOT 47_8.6 _ 1511.4 SO3 413.4 ST 3464.9 SR 1887.0 SS 1528.5

RCE .7757 RRA -.1871 RC3 .989(1FAU .06133 RRT -.9584 RRF -.9787 RTF .9720 CRT -.9980 ORS .9990 CST -.9945
FCE-2.O556 FRA .6445 FC3-3.96I 7 6SP 15576 `%e 4966.1 R23 .1399 RI3 -.9759 LSA 3977.8 MSA 156.Z SSA J! .I

BOE Z.331,10 8RA .3540 BC3 4.3891 FSP -I 333 `%1 4950.9 ,`%8 418.5 THA 168.86 EL1 3675.0 EL2 73.3 ALF 160.53

LAUNCH GATE AUG 24 1970 FLIG+(T TIME 168.00 ARRIVAL GATE FEB 8 1971

HELICWCENTRIC CONIC

RL 151 .25 LAL -.O0 LOL 3_.42 VL

RP 107.86 LAP 3.05 LOP 198.60 VP

RC I81.402 GL -36.36 GP 35.94 ZAL

PLANE TOCENTRIC CONIC

C3 12.6_5 VHL 3.562

LNCH 4ZMTH LNCH TIME

37.10 6 35 51.
147.90 15 56 3Z

37.10 6 35 51

14Z._ 15 56 38

37.10 6 35 51_

142.90 15 56 38

CIFFERENTIAL CORRECTIONS

T02-2.0607 TRA .4420 TE3-4.6505 BAU .8088

ROE .6S7_ "RRA -.L_]45 RC3 ,8B44 FAU .06130

FOE-1.8049 FRA .7714 FC3-4.1838 BSP 16087

6CE 2.1629 BRA .487_ BE3 4.7338 FSP -1359

OISTANEE 477.177

86.783 GAL .36 AZL 94.53 HEA 881.87 SMA 187.51 ECC .16685

37.685 GAP 6.07 AZP 86.64 TAL 178.48 TAP 40.69 RCA 103.76

81._0 7AP 134.38 ETS 41.59 ZAE 184,18 ETE 153.0_ ZAC 133.63

INC 4.53_3 Vl 29.458
APO 151.86 V2 35.I36

ETC 251.94 CLP-149.74

0LA -57.98 RAL 840.63 RA0 6567.5 VEL 11.579 PTH 8.08 VHP 5.403 OPA 19.85 RAP 233.51 ECC 1.208_
L-I TIME ]NJ LAT INJ LONG ZNJ RT A_ JNJ A8'MTH INJ TIME PO CST TIM JNJ 2 LAT INJ 2 LONG

1611.25 41.97 38.67 ||6.50 134.48 7 8 43 1011.3 47.88 ]0.66

5855.15 41.9_ 848,9J 116.51 134.41 17 84 7 4655.1 47.29 834.90

1611.85 41.97 _8.67 |16,S0 |34,48 7 8 43 loll,3 47,88 ]0.66

5855.15 41,98 848.91 116.51 134.41 17 84 7 4655.1 47.89 834.90

1611±_5 41.97 38,67 116.50 134,48 7 8 43 10lJ.3 47.88 30.66

5855.15 AI.98 842.91 116.51 |34.41 17 84 7 4655,1 47.89 834.9(]

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S_T 4874.0 _ |377.9 ,T_3 418.3 ST 3340._ SR 1073.7 58 1395.0

RRT -.9568 RRF -.9786 RTF .9788 CRT -.9985 CRS .9979 CST -.9932

5065.0 RZ3 .J844 R13 -,9756 LSA 3773.0 MSA 154.1 SSA 12.3

,%1 5050.0 ,%8 389.3 THA 164.78 ELl 3508.6 EL2 55.9 ALF 162.20

L4UNCH GATE AUG 24 I970 FLIGHT TIIW_ 170.00 ARRIVAL GATE FEB 1O 1971

HELI,._ENTRIC CONIC CISTANCE 483.186

RL 151 .15 LAL -.00 LOL 3}0.42 VL _6.693 GAL ._2 AZL 94.15 HCA 885.48 _MA I77.31 ECC .18810 INC 4.1499 Vl 79.458

RP 107.89 L4P 2.96 LOP 195.83 VP 37.65E GAP 6.41 AZP 87.09 TAL 177.32 TAP 47.80 RCA 103.34 APO 151.29 V? 35.174

RC 123.660 GL -33.57 GP 33.31 7AL 79.1E ZAP 137.82 ETS 41.71 ZAE I24.60 ETE 155.33 7AC 131.36 ETC 253.80 CLP-151.4?

PLANE TC_ENTRIC CONIC

C] 12.202 VHL 3.493 CLA -55.61RAL 245.86 RA0 6567.5 VEL 11.558 PTH _.02 VHP 5.439 CPA 16.94 RAP 233.79 ECC 1.2008

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A8'NTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

]9.9? 7 I 9 1587.60 41.0l 34.64 118.7I 131.53 7 27 57 987.6 46.01 26.43

140.08 16 6 36 5268.25 41,08 84_.57 118.78 131.52 17 34 18 466_._ 46.0? 234.36

39.9? 7 I 9 1587,60 41.01 34.64 118.71 131.53 7 27 37 987.6 46.01 ?6.43

140.08 16 6 36 526Z.85 41.0_ 848.57 118.78 131.5_ 17 34 18 4668.8 46.02 234.36

39.92 7 I 9 1587.60 41.01 34.64 118.71 131.53 7 87 37 987.6 46.01 ?6.43

140.08 16 6 }6 5262.25 41.0Z 248.57 11_.72 131.52 17 34 18 4662.? 46.0? 234.36

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE-1.9096 TRA .6001 TC3-4.9734 BAU .8819 ,%T 4998.0 ,_ 1858.8 ,%3 405.8 ST 3177.8 SR 941.9 SS J852.4

ROE .5618 RRA -.2L:_3 RE3 .8076 FAU .05946 RRT -.9504 RRF -.9648 RTF ,9719 CRT -.9990 CRS .9956 CST -.9909

FCE-1.5514 FRA .9043 FC3-4.81_7 B.SP 16_18 ,_ 514_.8 R_3 .1145 RI3 -.9741 LSA 3539.I MSA 158._ SSA 13.5

BDE 1.9905 BRA .6400 _C3 5.0386 FSP -I335 ,%| 5134.1 ,%8 _10.7 THA 166.45 ELI 3313.7 EL8 40.0 ALF 163.50

ARRIVAL OATE FEB I8 1971LAUNCH OATE AUG ?4 1970 FLIGHT TIME 178.00

HELIOCENTRIC CONIC 0ISTANEE 489.173

RL 151 .85 LAL -.00 LCL 330.48 VL 86.668 GAL .89 _ZI. 93.81 MEA 888.69 5MA 187.11 ECC .19051 INC 3.8077 VJ 29.458
RP |07.93 LAP 2,_6 LOP J99.05 VP 37.619 GAP 6.76 AZ_P _7,4_ TAL 176._0 TAP 44.89 RCA 108,90 APO 151.33 V2 35.1I_

RC 175.918 GL -]0.86 GP _0.96 ZAL 76.83 ZAP 1_9.85 ET$ 4J,84 ZAE J84.91 ETE 157,36 ZAC 1_9.35 ETC _54.54 CLP-153.03

PLANETOCENTRIC CONIC

C3 I1.911 VHL 3.451 0LA -53.89 RAL 849.39 RAO 6567,5 VEL ||,546 PTH 8.08 VHP 5.508 0PA 14,87 RAP 834._9 ECC 1.I960

INJ LONG INJ RT AS(: INJ A8'NTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

30.79 120.93 188.90 7 51 50 965.1 44.53 22.47

84_.64 180.94 188,88 17 48 50 4674.6 44.54 234.32

50.79 1_0.93 188.90 7 51 50 965.1 44,53 27.47

84_,64 1L;_.94 188.88 17 48 50 4674.6 44.54 234.32

)0,79 1E),93 188,90 7 51 50 965.1 44.53 22.47

848.64 120.94 188.88 17 48 50 4674.6 44,54 234.32

MIO-C(X, MSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,%T 5110.7 _ 1158.1 $4;3 396.8 ST 2996.3 ,SR 835.3 55 1116.5

RRT -.9440 RRF -.9553 R1T .9717 CRT -.9996 ORS .9910 CST -.9878

S(,,B 5840._ RS} .I008 RI3 -,9734 LSA 3300.8 MSA 163.2 SSA 14.7

`%1 5ZZ6.9 `%8 373.5 THA 167.86 EL1 3110.5 EL8 ?3.8 ALF 164.43

LNCH ATHTH LN_H TIME L-I TW_E INJ LAT

42.76 7 25 45 1565.10 39.83

137.24 16 14 56 5874.59 39.84

4?.76 7 85 45 1565.10 39.83

137.24 16 14 56 5874,59 39.84
47.76 7 85 45 1565,10 39.83

137.14 16 14 56 5874.59 39.84

_IFFERENTIAL CORRECTIONS

T02-I.7610 TRA .7587 TC3-5._460 8AU .8436
ROE .4891 RRA -.2344 RC3 .7356 FAU .05755

FOE-1.3186 FRA 1.0164 FC3o4.18_9 B,_P 16514

BCE 1.8296 8RA .7941 8(3 5._973 FSP -1313

1210



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5, 1970)

LAUNCH CATE AUG ?4 1970 FLIGHT TIN[ 174.00 ARRIVAL CATE FE6 14 1971

HELIOCENTRIC CC_AIC

RL 151.Z5 LAL -.00

RP 107.97 LAP 2.75

RC IZS.ISH GL -78.74

PLAN£TOCENTRXC CONIC

C3 11.785 VHL 9.433

LNCH A_MTH LNCH TINE

45.64 7 49 5?

134.36 16 ?1 35

45.64 7 49 52

134.36 16 21 35

45.64 7 49 52

134.36 16 21 33

OISTANCE 495.156

LOt. 3_].4Z VL 26.630 GAL 1.18 A?L 93¢50 HEA Z31.90 SMA

LOP 207.27 VP 37.585 GAP 7.10 AZP 87.84 TAL 175.05 TAP

GP 28.86 ZAL 74.47 7AP 142.18 ETS 41,99 ZAE 12.5,09 ETE

176.91ECC .19?88 INC 3.4978 VI 79.458

46.95 RCA 10Z.43 APO 151.98 v2 35.099

159.16 ?AC 177.59 ETC 755.Z0 CLP-154,58

CLA -50.99 RAL 253.24 RA0 6567.4 VEL 11.540 PTH Z.01VHP 5.568 0PA 11.81 RAP ?34.99 ECC 1.1940

L-I TIN[ |NJ LAT |NJ LONG JNJ RT AS( INJ AZNTH INJ TIN[ PO CST TIM INJ ? LAT INJ ? LONG

1543.14 38.46 27.09 |23.18 IZ6.SO 8 15 95 943.1 4?.90 18.72

5292.07 38.48 243.15 123.19 126.49 17 49 47 469?.1 47.9? 294.78

1543.14 38.46 27.09 123.18 126.50 8 15 35 943.1 42.90 18.72

579?.07 ]8.48 843.15 183.19 126.49 17 49 47 4692.1 47.92 ?34.78

1543.14 ]8.46 27.09 123.18 IZ6.flO 6 15 35 943.1 47.90 18.77

3292.07 ]8.48 243.15 123.19 126.49 17 49 47 4692.1 42.9? 234.78

OR6ZT CETERMINATION ACCURACY

ST 28|2.5 SR 757.1 $S 994.5

ERT -.9998 CRS .9831CST -.9839

LSA 3071.8 HSA 168.7 SSA 15.7

ELI 2911.3 EL2 15.9 ALF 165.03

CIFFERENTIAL CORRECTIONS

TOE-I.6765 TRA .9118 TC3-5,4761 BAU ,8693

ROE .4356 RRA -.2417 Re3 .6715 FAU .05577

FOE-I.1149 FRA 1.1055 FC3-4.0970 BSP 170§|

BOE 1.6858 BRA .9452 Be3 5.5171 F5P -1]09

NI0-COURSE EXECUTION ACCURACY

SGT 5232.3 `%R 1073.3 SG3 ]86.1

RRT -,9367 RRF -,9442 RTF ,9722

SC_ 5341,2 R23 .0830 R13 -.9734

`%1 5328.4 ,%2 369.1 THA 169,07

LAUNCH OATE AUG 24 1970 FLIGHT TIME 176.00 ARRIVAL GATE FEB 16 1971

HELIOCENTRIC CONIC OISTANCE 501.078

RL 151.25 LAL -.(30 LCt. 330.42 VL 26.598 GAL 1.48 AZL 93.21HEA 235.11 ,S_A

RP 108.01 LAP 2.64 LOP ZO5.49 VP 37.550 GAP 7.45 AZP 88.J6 TAL 173.87 TAP

RC I]O,397 GL -25,72 GP 26,98 ZAL 72,05 ZAP 144,54 ETS 42,19 7AE 125.18 ETE
PLAMETOCENTRIC CONIC

C3 11.805 VHL 3.436 OLA -48.72 RAL 256.86 RAO 6567.5 VEL II.541PTH 2.01 VHP
LNO-I A_ATH LN(H TIME L-I TIE INJ LAT INJ LONG INJ RT ASC INJ A2'HTH

48.54 8 13 41 1521.24 36,97 23.52 125.49 124.34

131.46 16 26 ]8 5314.69 36.98 244.10 IZ5.50 124.33

48.54 8 13 41 1521.24 36.97 23.52 125.49 124.34

131.46 16 26 ]8 5314.69 36.98 244.10 125.50 124.33

48.54 8 13 41 1521.24 36.97 23.52 125.49 124.34

J31.46 16 26 ]8 5314.69 36.98 244,10 125.50 124.33
OIFFERENTIAL CORRECTIONS

T02-1.4732 TRA 1.0944 TC3-5.5706 BAU .8841

ROE .3895 RRA -.2510 RC3 .fl902 FAU .05263

FOE -,9069 FRA 1.2066 FC3-3,8599 BSP 17147

B(3E 1.5238 BRA 1.1232 BC3 5.6017 FSP -12fl3

126.70 ECC .19542 INC 3.2143 vJ ?9.458

48.98 RCA 101.94 APO 151.46 V2 35.086

160.77 ZAC 126.04 ETC 255.79 CLP-156.07

5,693 0PA 9.55 RAP 235,86 ECC 1.1943
INJ TIN[ PO CST TIM INJ 2 LAT INJ ? LONG

8 39 2 921,2 41.17 15.16

17 55 13 4714.7 41.18 ?35.74
8 39 2 921.2 41,17 15.16

17 55 13 4714.7 41.18 235.74

8 39 2 92J,2 41,J7 15.16

17 55 I3 4714.7 41.18 ?35.74

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERN|NATION ACCURACY

,%T 5323.6 _,R 997.6 ,%3 377.9 ST 2595.6 SR 677.4 $5 870.3

RRT -,9258 RRF -,9310 RTF .9709 CRT -.9989 CR5 ,9668 CST -.9763

5416.3 R23 .0733 R13 -.9718 LSA 2814.? MSA 183.3 SSA 16.7

SGI 5403.5 ,%2 371.5 THA 170.11 ELI 7687.4 EL? 30.6 ALF 165.39

LAUNCH CATE AUG 24 1970 FLIGHT TIN[ 178.00 ARRIVAL CATE F[8 18 1971

HELIC_ENTRIC CONZC

RL 151.75 LAL -.00

RP 108.05 LAP 2.51

RE 132.627 GL -23.29
PLANE TOCENTRIC CON|C

C3 11.961 VHL 3.458

LNCH ATHTH LI_KZH TIME

51.45 8 37 21
128.55 16 ]0 4

51,43 8 37 21
178.55 16 ]0 4

51.45 8 37 21

I78.55 16 ]0 4

DISTANCE 506.996

LOt. 310.42 VL 26.565 GAL 1.80 AZL 9Z.95 HCA ?]8,32 S.HA

LOP 708.71 VP 37.515 GAP 7._0 ATP 88.45 TAL 172.68 TAP

GP 25.30 ZAL 69.61 ?AP 146.64 ETS 42.45 7AE 125.19 ETE

I76.49 ECC .19815 IHc ?.9573 Vl 29.458
50.99 RCA 101.47 APO 151.55 v? 35.074

167,19 ZAC 174,69 ETC ?56.35 CLP-157.49

CLA -46.49 RAL ?_.26 RAC 6567.5 VEL 11.548 PTH 2.0? VHP 5.815 CPA 7,,¢6 RAP ?36.89 ECC 1.1968

L-I TIN[ INJ LAT INJ LONG INJ RT AS( INJ AA'NTH INJ TIME PO CST TIM INJ ? LA T INJ ? LONG

1498.85 35.37 20.85 127.87 122.40 9 ? 2'0 898.9 39.95 11.73

5342.58 35.39 245.50 127.88 122.38 17 59 7 4747.6 39.36 737.18

1498.85 35.37 L_l.05 127.87 122.40 9 2 21] 898.9 39.35 11.75

5342.58 35,39 245,50 127.88 122,38 17 59 7 474?.6 39,36 737.18

1498.85 35,_7 20,05 127.87 |22,40 9 Z 2_3 898.9 39.35 11.73

5342.58 35.39 245.50 127.88 122.38 17 59 7 4747.6 39.36 237.18

CRBIT 0ETERHINATION ACCURACY

ST 2_86,8 SR 619.4 SS 765.8

CRT -.9957 CRS .9396 CST -.966?

LSA 2574,Z MSA 200.1 SSA 17.3

ELl 2465.3 EL2 55.3 ALF 165.50

CIFFERENTIAL CORRECTIONS

T02-1.3774 TRA 1,2733 TC3-5.617| BAU .9021

ROE .3561 RRA -.2613 RC3 .5216 FAU .04982

FOE -.7272 FRA 1.7891 FC3-3.6067 BSP 17407

BOE 1.3743 8RA 1.3018 BE3 5.6413 FSP -12lI

NI0-COURSE EXECUTION ACCURACY

SGT 5417.5 `%R 934.6 `%3 359.3

RRT -.9141 RRF -,9162 RTF ,9703

•%6 5497,5 R23 ,0616 RI3 -,9710

$01 5484.7 ,%Z 374.3 THA 171.00

LAUNCH OArE ALl(, 24 1970 FLIGHT TIN[ 180.00 ARRIVAL DATE FEB 70 1971

HELIOCENTRIC CONIC

RL 151.25 LAL -.OO

RP 108.09 LAP 2.]8

RC 134.850 GL -20,98

PLANETC_ENTRIC CONIC

C3 12.246 VHL 3,499

LI_._ AZHTH LI_H TINE
54,38 9 ! 3

123.62 16 31 flI

54.38 9 ! 3

I75.62 16 31 51

54.38 9 1

173.62 16 31 51

01STANCE 512.887

LQ, 3]0.42 VL _.532 GAL 2.13 A?L 92.71 r,4CA 241.53 SMA

LOP 211,92 VP 37.480 GAP 8,15 A5'P 88,7J TAL 171.46 TAP

GP 23.80 ?AL 67.16 ZAP 148.58 ETS 42.79 7AE 125.15 ETE

126.28 ECC .20108 INC ?,7080 Vl ?9.458

52.98 RCA 100.89 APO 151.67 V? 35.061

163,44 ZAC 123.49 ETC 256,87 CLP-158.86

0LA -44.30 RAL 263.45 RAO 6567.5 V[L 11.560 PTH 2.02 VHP 5.952 OPA 5.53 RAP 258.05 ECC 1.?015

L-I TIN[ INJ LAT INJ LONG INJ RT A._ INJ A5'HTH INJ TIHE PO CST TIM INd 2 LAT INJ ? LONG
!475.50 33,71 16,65 130.31 1L_.65 9 25 38 875.5 37.49 8.39

5373.89 33.72 247.36 130.32 120.64 18 I 27 4775.9 37.50 ?39.09

1475,50 33.71 16,65 1_0,31 1213,65 9 25 38 875,5 37.49 8.39

5375.89 33.72 247.36 I]0.3Z 120.64 18 I 27 4775.9 37.50 ?39.09

1415.50 33.71 16.65 130.3J 120.65 9 25 38 875.5 37.49 8.39

5375.89 33.72 247.36 130.3Z 120.64 18 I 27 4775.9 37.50 239.09

ORBIT OETERMINATION ACCURACY

ST 2185,4 SR 573.0 55 678.6

CRT -.9881CR$ ,8955 CST -.9575

LSA 2348.5 MSA 271.1 SSA 17.8

EL1 2257.6 EL? 85.4 ALF 165.45

OIFFEREN71AL CORRECTIONS

TOE-l.1832 TRA 1.4636 TC3-5.5938 BAU .9189

ROE .3313 RRA -,2691 RE3 .4581 FAU ,04692

FOE -,5674 FRA 1,3618 FC3-3,3167 BSP 17657

BOE 1.2287 8RA. I.4882 8C3 5.6125 FSP -1168

MIO-COURS(I EXECUTION ACCURACY

SGT 5503.9 `%R 880.9 ,%3 345.2

RRT -,ffOD8 RRF -,8998 RTF ,9697

,%B 5574,0 R23 ,0509 R13 -,9702

SGI 5561.1 S_2 378.6 THA 171.76
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUN(H OAT£ AUG 24 1970

HELIOCENTRIC CCN|C

RL |51 .Z5 LAL -.00

RP 10H.13 LAP 2.Z4

RC 137.063 GL -IB.77

PLANE TOCENTRI ( CONIC

C] 12,660 VHL ]'.558

LNEH AZMTH LN(H TINE

.57.33 9 24 56

122.67 16 31 56

57.33 9 24 56

122.67 16 31 56

57.33 9 24 56

J22.67 16 31 56

FLIGHT Title 182,00 ARRIVAL 0ATE FEB ZZ 197!

01STAN(E 518.752

LCt. 33(_.42 VL 26.499 GAL 2.49 AZk 92.48 HEA 244.73 SI,IA 126.07 ECC .20422 INC Z.4782 vI 29.458

LOP 215.13 VP 37.444 GAP 8.5l AZP 88.94 TAL 170.23 TAP 54.95 REA 100.32 APO I5J.8! v2 35.047

GP 22,45 7AL 64,72 ZAP 150,40 ETS 43,22 7AE 125.07 ETE 164,54 ZAC 122,45 ETC 257,37 CLP-16O.I9

CLA -42.18 RAL 266.46 RA0 6567.5 VEL 11.578 PTH 2.02 VHP 6.102 0PA 3.74 R4P Z39.33 £CC 1.2084

L-I TINE IN! LAT IN! LONG IN! RT AEK: IN! AZNTH IN! TIME PO CST TIM IN! 2 L4T IN! 2 LONG

1450.65 32.01 13.27 132.B1 119.08 9 49 7 850.6 35.61 5.09

5414,89 32,02 Z49,67 132,82 119,06 18 2 11 4814.9 35,62 241,48

1450,65 32,01 13,27 |32,81 |!9,08 9 49 7 850,6 35,61 5.09

5414,89 32,02 249,67 132,82 119,06 18 2 lI 4814,9 35.62 241.48

1450.65 32.01 13.27 132.81 1!9.08 9 49 7 850.6 35.61 5.09

5414,69 32,02 249,67 132,82 J19,06 18 2 11 4814,9 35,62 241.48

DIFFERENTIAL CORRIECTIC_$

TCE-I.04O4 TRA 1.6598 TC3-5.5106 BAU .93fl1

ROE ,3133 RRA -,2769 RE3 .401fl FAU ,04406

FOE -,4261 FRA 1,4268 FC3-3.0127 BSP !7918

80£ 1.0865 t_'A 1.6828 BC3 5.5232 FSP -1126

NI0-COURSIE EXI[CUTION ACCURACY GRBIT OETERNIN4TION ACCUR4CY

5GT 5585.0 SGR 8_5.6 $63 _3!.0 ST 1997.8 SR 535.9 SS 610.3

RRT -.8862 _ o.882! RTF .9692 CRT -.9728 CRS .8295 CST -.9355

_47.2 _3 .0414 813 -,9696 LSA 2142,4 MSA 246,5 554 17,9

$6! flB_4.l $62 383.7 THA 172.41 ELI 21_64.9 EL2 120.1 4LF 165.32

L4UNCH CATE AUG 24 1970 FLIGHT TINE IB4.00

HIELIOCENTRIC CONIC

RL 151.25 LAL -.OO
RP 108,17 LAP 2.09

RE 139,266 GL o!6.67

PLANETOCENTRIC CONIC

C3 13,203 VHL 3,634
LNCH 42MTH LNCH TINE

60.31 9 49 14

119.69 16 30 13

60.31 9 49 14

I19.69 16 30 13

60.31 9 49 14

119.69 16 30 13

ARRIVAL 04TE FEB 24 1971

OISTANCE 524,588

LOL 330,42 VL 26,463 GAL 2,85 ATL 92,26 hICA 247,93 SMA 125,85 £CC ,20759 INC 2,2605

LOP 2!8,34 VP 37,408 GAP 8,88 AZP 89,15 TAL !68,97 TAP 56,90 REA 99.73 APO 151.98

GP 21.24 ZAk 62.32 ZAP 152.09 ETS 43.76 ZA£ 124.97 ETE 165,52 74C 121.53 ETC 257.87

OLA -40.1_ RAL 269,29 RAO 6567,5 VEL 11.601PTH 2,03 VHP 6,265 OPA 2,08 RAP 240,73

L-| TIME !NJ LAT IN! LONG !NJ RT ASC |NJ ATNTH !NJ T!NE PO CST TIN !NJ 2 LAT

J423,63 _.29 g,B6 135,38 117,67 lO 12 57 823,6 33,73

5460.00 30.30 252,48 135,38 117,65 IB 1 J3 4860.0 33,74

1423,63 ._0,29 9.86 13fl,38 J17,67 JO 12 57 823.6 33,73

54f_3,00 30.30 252,48 !35,38 1!7,65 18 I 13 4860,0 33,74
14Z3,63 _0.29 9.86 135.38 117.67 lO !2 57 823.6 33,73

5460,00 30.30 252._8 135.38 117,65 18 I 13 4860,0 33,74

DIFFERENTIAL CCRRECTION$

TOE -.8977 TRA 1.8655 TC3-3.3708 BAU .9501

ROE .3007 RRA -,2851RC3 ,3509 FAU ,04120

FOE -.3004 FRA 1.4859 FC3-2.7011 BSP !8155

8OE .9467 BRA 1.8871 BC3 3.3823 F_ o -1082

NI0-GOURSE EXECUTION ACCURACY

SGT 5659.8 _ 797.1 SG3 317.1
RRT -.8706 RRF -.8636 RTF ,9687

5715.6 R23 ,0332 R!3 -.9690

561 5702,3 $62 389.3 THA 172.98

Vl 29.458

V2 35.034

CLP-161.46

ECC 1.2173
IN| 2 LONG

1.75

244.37

1.75

244.37

1.75

244,37

ORBIT DETERNIN4TION 4CCURACY

ST 1830.0 SR 506,D S5 560.6

CRT -.9456 CRS .7388 CST -.9170

LSA 1960.2 MS4 276.3 554 17,9

ELI 1892.0 EL2 159,2 4LF 165.24

LAUNCH C4TE AUG 24 1970 FLIGHT TINE I86.0D 4RRIV4L CATE FEB _6 J97!

HELI(XENTRIC CONIC CIST4NCE 530,393

RL 151 .25 L4L -.OO LC_. 330.42 VL 2_,431 GAL 3,24 ATL 92.05 1,4CA 251,13 SNA 125,64 ECC .2II21 INC 2.0525 Vl 29.458
RP 108,21 LAP 1.94 LOP 221.54 VP 37.371 G4P 9.25 4?P 89.34 TAL 167.71 T4P 58.84 RCA 99.10 4PO 152.18 V2 35.021

RC 141.459 GL -14,70 GP L_O.15 ?4L 59.96 ZAP 153.68 [IS 44,41 Z4E 124.85 [TE 166.38 74C 120.72 [TC 258.36 CLP-162.70

PLAI_TOCENTRIC CONIC
C3 13.882 VHL 3.726 CL4 -]8.13 RAL 271,95 RAC 6567,5 VEL 11,630 PTH 2,04 VHP 6.440 CPA .54 R4P 242.22 ECC 1.2285

LNCH 4ZNTH LI_H TINE L-1 TINE IN! LAT IN! LONG IN! RT ASC IN! AZNTH |NJ T|ME PO CST TIM |NJ 2 LAT |NJ 2 LONG

63.32 lO 14 13 1393.55 28.58 6.34 137.99 116.40 10 37 26 793.5 31.87 358.32

I16.68 16 26 30 5511.92 28.59 255.81 138.00 116.38 17 58 22 4911.9 31.88 247.79

63.3Z IO 14 13 1393.55 28.58 6.34 137.99 116.40 lO 37 26 793.5 31.87 358.32

116.68 16 26 30 5511,92 28,59 255,81 138,00 116,38 17 58 22 4911.9 31.88 247.79

63,32 lO 14 13 I393,55 28,58 6,34 !37,99 116,40 |O 37 26 793.5 31.87 358.32

116.68 16 26 _3 5511,92 28,59 255181 !38,00 116,38 17 58 22 4911,9 31.88 247.79

O|FFERENT|AL COR_IECTIONS NI0-COUR_[ E_ECUTION ACCURACY ORBIT 0ETER_IN4T|ON 4CCUR4CY

TOE -.7§60 TRA 2.07_ TC3-5.1843 BaU .9639 ,5_T 572_.9 _ 764.1 SG3 303.3 ST 1689.0 SR 481.7 SS 528.6

ROE .2925 RRA -.29_ RE3 .3060 FAU .03839 RRT -.8540 _ -,_443 RI"F .9681 CRT -.9019 CRS .6270 CST -.9012

FOE -.1896 FRA 1.S_9! FC3o2.3941 BSP !8388 $6_ 5778.7 _3 .0264 R|3 -.96_4 LS4 1808.0 MSA 308.7 SSA 17.8

80E ,8106 BRA 2,1005 Be3 5,1933 FSP -1039 561 5765,1 SG2 395,0 THA !73,47 EL1 1744.8 EL2 201 .fi ALF 165.38

LAUNCH O4T£ _ 24 1970 FLIGHT TINE !88.00 ARRIV4L _4TE rE_ 28 1971

H[LICX_ENTRIC CONIC OISTANCE 536,165

RL 151 .25 LAL -,{30 L_I. 330,42 VL 26,397 GAL 3,65 AZI. 91,85 PtC.A 254,33 D4A 125,43 ECC .21509 INC 1.8526

RP 108.25 LAP 1,78 LOP 224,74 VP 37,335 GAP 9,64 AZP 89,50 TAL !66,43 TAP 60,76 RCA 98.45 4PO 152.40

RC 143.643 GL -12.83 GP 19.|6 ZAL 37.66 ZAP 155.16 ETS 45.19 ?AE 124.72 _TE 167.15 Z4C IZO.Ol ETC 258.85

PLANE TOCENTRI{ CONIC
C3 14,703 VHL 3,834 OLA -36,22 RAL 274,46 R_O 6567,6 V_L 11,666 PTH 2,05 VHP 6.627 DP4 -.88 R4P 243.80

VJ 29.458

V2 35.008

CLP-163._9

ECC |.2420

LNCH AZNTH LNCH TIE L-I TINE IN! LAT IN! LOqG IN! RT ASC IN! A2_4TH IN! TIME PO CST TIN IN! 2 L4T IN! _ LONG

66.41 IO 40 I3 1359.31 26.87 2.63 140.66 115.25 11 2 52 759.3 30.04 354.68

113.59 16 20 31 5571.56 26.89 259.73 140.67 115.24 17 53 23 4971.6 30.05 251.78

66.4I 10 40 |3 1359.31 _6.87 2.63 140.66 1!5.25 II 2 52 759.3 30.04 354.68

113.59 16 20 31 5571.56 _,89 259.73 140.67 115.24 |7 53 23 4971.6 30.05 251.78

66.41 10 40 13 1359.3l 26.87 2.63 140.66 !15.25 11 2 52 759.3 30.04 354.68

113.59 16 20 31 5571.56 26.09 239.73 140.67 !15.24 17 53 23 4971.6 30.05 Z51.78

DIFFERENTIAL CORRECTIONS NI0-CO_,_E E_ECUTION ACCURACY ORBIT DETERt4/N4TION 4CCUR4C¢

TOE -.62|8 TRA 2,29"1'0 ¢C3-4,g_04 BAU ,g_04 SGT 5792,3 SGR 735,9 ._63 289,7 ST | 582.8 SR 463.4 SS 511 .0

ROE .2891RRA -.3016 RC3 .270! FAU .03596 RRT -.8373 _ -.6233 RTF .9682 CRT -.8398 CRS ,5102 CST -,8946

FOE -.0982 FR4 1.5818 FC3-2,1!75 BSP 18785 SG8 5838.9 RE3 .0197 RJ3 -.9683 LS4 1692.9 MS4 339.2 S54 17.5

90E .6857 _RA 2.3167 BC3 4.9877 FSP -|0|1 5G| 5825.1 ,_ff_2 400.1 TH4 173.90 ELI |631.! EL2 244.2 ALF I65.86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CAT[ AUG 24 1970

HELIOCENTRIC CONIC

RL 151.Z5 LAL -.00

RP 108.19 LAP 1.6Z

RC 145.816 GL -1"1.09

PLANE TC_ENTRZC CONIC

C3 15.677 VHL 3.959

LNCH ATMTH LNCH TIHE

69.61 11 7 49

110.39 16 I1 48
69.61 11 7 49

110.39 16 II 48

69.61 II 7 49

110.39 16 11 48

FL1GHT TIN[ 190.00 ARRIV4L DATE MAR Z J971

DI$TAI_E 54|.904

LC¢ 33C].4Z VL Z6.363 GAL 4.08 ATL 91.66 H(A ZST.SZ 5144 125.Z1 ECC .21916 INC 1.6589 VJ Z9.458

LOP Z17.94 VP 37.Z99 GAP 10.04 AZP 89,64 TAL 165.14 TAP 62.66 RCA 97.76 APO 151.67 V2 34.995

GP 18.17 ZAL 55.44 ZAP 156.56 ETS 46.11ZA[ 1Z4.59 ETE 167.81 ZAC 119.37 [TC 259.34 CLP-165.06

CLA -34.39 RAL 176.83 RA0 6567.6 V£L 11.707 PTH 2.06 VHP 6.827 DPA -2.Z1 RAP 145.46 ECC 1.2580

L-I TIN[ ZNJ LAT INJ LONG ZNJ RT ASC |NJ AZNTH INJ TIN[ PC) CST TXM INJ 2 LAT INJ _ LONG

1319.11 25.Z0 358.§9 143.37 114.21 11 29 48 719.1 28.25 350.72

5640.55 25.22 264.34 143.38 114.210 17 45 48 5040.5 28.26 256.47

1319.11 25.20 358.59 143.37 114.21 11 29 48 719.1 28.25 350.72

5640.55 25.22 264.34 143.38 114.20 17 45 48 5040.5 28.26 256.47

1319.11 2_.20 358.59 143.37 114.21 11 29 48 719.1 28.25 350.72

5640.55 25.22 264.34 143.38 114.20 17 45 48 5040.5 28.26 256.47

DJFFER[NT|AL CCRI_CT|ONS
TDE -.4736 TRA 2.5_83 TC3-4.7093 BAU .9682

R_E .2863 RRA -.3123 RC3 .23Z7 FAU .03305

FDE -.0064 FRA 1.6318 FC3-1.8231 6SP 1_110

BDE .5534 BRA 2.5373 Be3 4.7151FSP -958

NIO-C.OURS[ E_ECUTION ACCURACY ORBIT _ETERNINATION ACCURACY

SGT 3847,3 5Gq 711,0 SG3 277,0 ST 1505.1 ,SR 445.7 SS 507.0

I_T -,81_ I_ r -._ RTF" ,9674 CRT -.7511 CRS .3786 C$T -,8947

5890,3 R23 .0|38 R13 -.9675 LSA 1607.2 MSA 370.9 SSA 17.2

SGI 3876.4 _ 405.0 THA 174.28 ELI 1543.3 EL2 287.0 ALF 167.00

LAUNCH DATE AUG 24 1970 FLIGHT TINE 192.1_ _RRIVAL DATE NAR 4 1971

HELIOCENTRIC CONIC
RL 151.25 LAL -.00 LC_. 330.42 VL

RP 108.33 LAP 1.45 LOP 231.13 VP

RC 147.979 GL -9.45 GP 17.47 7AL

PLANETC_ENTR|C CONIC

C3 16.818 VHL 4,101

LNCH AZMTH LNCH TIME
73.02 11 37 54

106.98 15 39 30

73.02 11 37 54
106.98 15 59 30

110.00 15 1 3

110.00 17 35 29

DIFFERENTIAL CORRECTIONS

TOE -.3297 TRA 2.7858 TC3-4.43OZ BAU .HT|

ROE .2867 RRA -.32"18 RC3 .2021 FAU .03044

FOE .0711 FRA 1.6747 FC3-1.5669 BSP 18994

80E .4370 8RA 2.B045 BC3 4.4348 F,$P -916

0I STANCE 547. fd34

26.329 GAL 4.33 421. 91.47 _ 260.72 SP4A

37.21_2 GAP 10.44 A2_P 89.76 TAL 163.84 TAP

53.29 ZAP 157.87 ETS 47.19 ZAE 124.45 ETE

125.00 ECC .22374 INC 1.4700 VJ 29.458
64.56 RCA 97.03 APO 152.97 V2 34.982

1_.42 ZAC 118.81ETC 259.84 CLP-166.19

OLA -32.65 RAL 279.06 RAO 6367.7 VlEL 11.736 PTH 2.07 VHP 7.040 0PA -3.45 RAP 247.19 ECC 1.2768
L-X T1NE INJ L4T INJ LONG ZNJ RT A_ JNJ A214TH |NJ T|NE PO CST TIN INJ 2 LAT JNJ 2 LONG

1220.06 23.37 334.01] 146.|Z 113.27 11 59 4 670.1 26.52 346.20

5721.62 23.59 269.83 146.13 113.26 J7 34 51 5121.6 26.53 261.03

1270.06 23.37 354.00 146.12 113.27 11 59 4 670.1 26.52 346.20
5721.62 23.39 269.83 146.13 113.26 17 34 51 5121.6 26.53 262.03

613.81 17.15 302.37 |42.68 120.03 J5 11 19 13.8 21.01 295.37

5423.88 _0.35 249.75 |48,87 106.55 J9 5 55 4825.9 32.31 241.08

N|0-C(X_SE E_CUTION ACCURACY CRBIT OETERNINATION ACCURAC_

s_r 3897.9 _ 689.J SG3 264.7 ST 1465.4 SR 431.7 SS 511.2

RRT -.802_ RRF -.7872 RTF .9670 CRT -.6449 CRS .2601 CST -.9050

5938.0 A_3 .0120 RI3 -.9671 LSA 1561.7 MSA 394.7 SSA 16.8

•_I 3923.9 SG2 409.0 THA 174.62 ELI 1492.9 EL2 323.8 ALF 168.70

LAUNCH DATE AUG 24 1970

HELIC_ENTRIC CONIC

RL 15).25 LAL -.00

RP 108.37 LAP 1.28

RC 150.132 GL -7.93

PL4NETOCENTRIC CONIC

C3 18.141VHL 4.259

LNCH AZMTH LN_H TII4E
76.83 12 12 17

103.17 15 41 52

76.83 12 12 17

I0_.17 15 41 52

110.00 14 35 47

110.(30 18 17 34

FLISHT TIN[ 194.00 4RRIVAL DATE NAR 6 1971

LEX. 3_O.'2 VL

LOP 234.33 VP

GP 16.74 ZAL

0ISTANCE 553.262

26.295 GAL 5.01 AZL 91.18 HCA 263.91 SN4 124.79 ECC .22857 INC 1.2948 vl Z9._58

37.226 GAP 10.87 A?P 89.86 TAL 162.54 TAP 66.45 RCA 96.27 APO 153.31 v2 34.969

51.23 ZAP 159.10 [TS 48.44 ZAE 124.3{3 ETK 168.95 ZAC 118.30 ETC 260.34 CLP-167.29

DLA -31.00 RAL 281.16 RAO 6567.7 EL 11.812 PTH 2.09 VHP 7.266 _PA -4.59 RAP 248.99 ECC 1.2986

L-I TII,_ INJ LAT INJ LONG INJRT AS_ INJ AZI4TH INJ TIN[ PO'CST TIM INJ 2 LAT INJ 2 LONG

1206.22 21._ 348.43 148.90 112.41 12 32 23 606.2 24.84 340.70

5820.57 22.00 276.62 148.91 112.40 17 18 53 5220.6 24.85 268.89

1206.22 21.99 348.43 148._0 112.41 12 32 23 606.2 24.84 340.70

5820.57 22.00 276.62 148.91 112.40 17 18 53 5220.6 24.85 268.89

739.50 12.73 309.43 143.93 121.99 14 48 6 139.5 16.87 302.77

5335.29 31.92 243.16 152.4§ 102.94 19 46 29 4735.3 33.37 234.23

DIFFERENTIAL CORi_CTIONS

TDE -.1857 TRA 5.0441 TC3-4.1396 BAU 1.0049

ROE .2892 _A -.3339 RC3 .1756 FAU .02795
FDE .1393 FRA 1.7145 FC3-1.3336 8SP 19163

8DE .3437 _RA 3.0624 6C3 4.1433 FSP -877

MI0-COURSE E_CUTION ACCURAC_ ORBIT 0ETERNINATION ACCURACY

SGT 594_.9 SGR C_r_9.3 SG3 252.9 ST 1458.6 SR 419.6 SS 520.6

RRT -.786! _ -.7690 RT1r .9666 CRT -.5276 CRS .1555 CST -.9206

,_ _980.5 R_3 .00_8 R13 -.9667 LSA 1551.3 NSA 409.8 SSA 16.4

•f_l 39_.3 SG2 412.2 THA | 74.92 ELl 1476.3 EL2 352.2 ALF 170.84

LAUNCH DATE AUG 24 1970 FLIGHT TINE 196.00

HELIC_ENTRIC CONIC

RL 151.23 LAL -.00

RP 108.41 LAP 1.10

RC 152.275 GL -6,5|

PLAN[TOCENTRIC CONIC

C3 19.668 VHL 4.435

LN(.H AZLqTH LNCH TII_

81.63 12 56 12
98.37 15 13 46

100.00 14 42 7

I00.00 16 I0 31

110.00 14 19 35

110.00 18 49 33

OIFFER_ENTIALCOI_ECTIONS
TOE -.0405 TRA 3.3149 TC3-3.8423 BAU 1.0111

ROE .Z933 RRA -.3434 RC3 .1324 FAU .023_6

FOE .1998 FRA 1.7325 FC3-1.1230 BSP 19321

B0E .2961 gRA 3.3328 BC3 3.8453 FSP -839

ARRIVAL CATE NAR 8 1971

OlST*NCE 538.874

LOL 330.42 VL 215.2151 GAL 3.52 A2'1. 91.10 _ 267.09 S_A 124.58 ECC .23377 ZNC 1.1018 Vl 29.458

LOP 237.32 VP 37.1-90 GAP 11.31A2'P 89.94 TAL 161.23 TAP 68.33 RCA 95.46 APO 153.70 V2 34,956

GP 16.07 ZAL 49.25 ZAP l_O.Zfl ETS 49.88 ZAE 124.16 ETE 169.43 ZAC 117.85 ETC 260.85 CLP-168.38

OLA -29.43 RAL L=_3.14 RAO 6367.8 VI[L 11,876 PTH 2.11 VHP 7.506 0PA -5.65 RAP 250.85 ECC 1.3237

L-I TINE |NJ LAT INJ _ INJ RT ASC INJ AZt4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
1110._9 L=_.46 340.64 1_1.72 111.63 13 14 42 510.6 23.22 332.96

666.20 20.47 308.01 151.72 111.62 15 24 52 66.2 23.23 300.34

767.56 16.92 313,91 I_0.11 113.02 14 54 55 167.6 213.15 306.61

5772.31 _4.10 273.87 133.14 108.25 17 46 44 5172.5 26.36 265.81

838.55 9.10 314.81 145.66 123,09 14 33 34 238.5 13.40 308.34

5274.29 32.76 2_k_._ 155.63 100.36 _ 17 27 4674.3 33.84 229.53

NI0-(..(X_ E_CUTION ACCURACY ORBIT DETERMINATION ACCURAC_

.%T 5982.9 S_ 651.5 SG3 241.6 ST 1479.6 SR 408.9 SS 533.I

RRT -.7697 _ -,7515 RTF .9665 CRT -.4083 CRS ,0660 CST -.9373

S_ 6018.3 R_3 .0063 RI3 -.9665 LSA 1570.7 MSA 416.Z SSA 15.9

$61 6004.0 SG2 414.4 THA 175.19 ELI 1489.6 EL2 370.8 ALF 173.14

1213
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LAUNEH CA TE AUG ?4 1970 FLIGHT TINE 198.00 ARRIVAL OA TE MAR 10 1971

HELIOCENTRIC CONIC CISTANC[ 564.436

RL 151 .25 LAL -.00 L(_.. 330.42 VL 26.Z17 GAL 6.05 A?L _)0.92 PiCA 270.18 SNA 124.37 ECC .23938 INC .9200 Vl ?9.458

RP 10H.45 LAP .92 LOP 140.70 VP 37.154 GAP 11.77 A?P _).00 TAL 159.92 TAP 70.20 RCA 94.60 APO 154.I4 V2 34.943
RE 154.408 GL -5.19 GP 15.47 ZAL 47.36 ZAP 161.34 ETS 51.53 ?AE 124.01ETE 169.86 ZAC 1J7.44 ETC 261.37 CLP-169.44

PLAI_TOCENTRIC CONIC

E3 21.411 VHL 4.628 CL4 -27.95 RAL 285.00 RAO 6567.9 VEL 11.950 PTH 2.1] VHP 7.762 OPA -6.64 RAP 252.75 ECC 1.3525
LNCH AZHTH LNCH TIN[ L-I TII,_ |NJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

90.00 13 32 IZ 1039.50 15.82 333.39 153.20 113.80 13 49 32 439.5 18.90 326.07

90.00 14 52 38 778.14 21.22 316.90 155.78 108.02 15 5 36 178.1 24.48 308.96

100.00 14 3 24 938.6(] 11.74 323.96 151.17 117.69 14 19 3 338.6 15.35 317.04

1OO.00 17 4 7 5642.30 26.58 265.00 157.16 104.11 18 38 10 5042.3 28.27 256.60

110.00 14 7 53 924.54 5.88 319.38 147.65 123,73 14 23 I7 324.5 10.27 313.04

110.OO 19 16 8 5229.13 55.26 235.17 158.70 98.39 L_ 43 I7 4629.I 34.06 126.02

0IFFERENTIAL CCRR[CTICNS NI0-EOUR,_[ EXECUTION ACCURhCY ORBIT 0ETER_INATIC_ ACCURACY

TOE .1060 TRA 3.59_5 TC3-3.5437 BAUl.0155 ,_T 6017.5 SGR 654,6 $63 230.9 ST 152J.7 SR 399.3 SS 546.7

I_£ .2968 RRA -.3575 RC3 ,1322 FAU .0Z5Z8 RRT -.7540 RRF -.7549 RTF .9664 CRT -.2949 CR5 -.0090 CST -.9523

FOE .2534 FRA 1.7888 FC3 -.9410 6SP 19479 SC_ 60_0.6 R23 .0042 R13 -.9664 LSA 1612.9 MSA 415.2 SSA 15.5

8CE .3170 6RA 3.6162 BC3 3.546Z FSP -804 ,_1 60_6,5 SG2 415.6 THA 175.45 ELI 1526,6 EL2 380.3 ALF 175.28

LAUNCH 04TF /LUG 24 1970 FLIGHT TINE L_O.I_ ARRIVAL DATE HAR 12 1971

H£LICCENTR|C CONIC

RL 151.25 LAL -.00
RP 108.49 LAP .74

RE 156.330 GL -3.97

PLANETOCENTRI{ CONIC

C3 25.430 VHL 4.640
LNO4 AZNTH LNCH TIFIE

9_.00 12 51 42

90.00 13 47 10
100.00 13 42 31

100.00 17 39 1

110.00 13 58 53

110.00 19 39 7

DIFFERENTIAL CCRRECTION$

TOE ,2546 TRA 3.8965 TC3-3.1479 BAU I .0180

ROE .3054 RRA -.3699 Re3 .1144 FAU .02110

FOE .3013 FRA 1.8245 FC5 -.7798 flSP 19625

BOE .5976 BRA 3.9140 8C3 3.2500 FSP -770

OISTkNCE 569.940

LOL 330.42 VL 26.192 GAL 6.62 A2'L 90.74 I'_A 275.46 SMA

LOP 243.89 VP 37.118 GAP 12.25 A?P 90.04 TAL 158.61 TAP
GP 14.92 ZAL 45.57 ZAP 162.36 ETS 53.42 ZAE 113,86 ETE

124.16 ECC .24544 INC .7382 VI 29.458

72.08 RCA 93.69 APO 154.64 V2 34.931

170,24 ZAC 117.07 ETC 261.90 CLP-170.48

OLA -26.55 RAL _6.76 RAO 65f_.0 VIEL 12.034 PTH
L-I TINE INJ LAT

1218.07 I0.65

643.05 24.78
1055.91 8.01

5570.48 27.68

1002.44 Z._

5194.72 53,57

2.15 VHP 8.034 OPA -7°54 RAP 254.71 ECC 1.3856
INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIH INJ 2 LAT INJ 2 LONG

343.95 154.35 116.39 15 12 O 618.1 J4.11 336.98

_7.B5 159.81 104.16 15 57 55 43,0 26.48 299.57

3_0.49 152.95 118.90 14 0 5 455.9 II.SO 323.76
259.94 160.56 101.77 19 11 52 4970.5 29.02 251.40

325.47 149.82 124.07 14 15 58 402.4 7.37 317.21

232.53 161.68 96.86 21 5 41 4594.7 34.15 223.34

NI0oCGURSE ERECUTICN ACCURAC_ ORBIT 0ETERMINATION ACCURACY

8GT 6046.6 SGR 618.5 SG3 220.7 ST 1578.7 5R 390.2 SS 560.6

RRT -.7_7 RRF -.7192 RTF" .9665 CRT -.1923 CRS -.0716 CST -.9646

6078.1R_3 .0026 RI5 -.9665 LSA 1670.7 HSA 409.0 SSA 15.1
,T_I 6063.9 5G2 415.7 THA 175.66 EL1 1580.6 EL2 382.5 ALF 177.11

LAUNCH CATE AUG 24 1970 FLIGHT TINE 202.00 ARRIVAL CATE NAR 14 1971

HELIC_ENTRIC CONIC

RL 151.25 LAL -.DO

RP 108.53 LAP .55

RE 158.641 GL -2.84

PLAN([TOCENTRIC CONIC

C3 25.728 VHL 5.072

LNCH AZNTH LNCH TI_

90.00 12 30 t7

90.00 16 21 46

IOO.00 13 27 58

1OO.00 18 6 46

II0.00 13 51 51

II0.00 19 59 23

DIFFERENTIAL CORRECTIONS

TOE .4046 TRA 4.L_81 TC3-2.9(DOZ BAU 1.0187
R_E .3152 RRA -.3824 1_3 .0987 FAU .01904

f0E .3437 FRA 1.8586 FC3 -,6407 6SP 19792

BOE .5116 _RA 4.2254 8C3 2.9618 FSP -739

01ST4NCE 575.382

LOt. 330.42 VL 26.158 G4L 7.22 AZL 90.56 HCA 276.65 SMA 123.96 ECC .25200 INC .5555 Vl 29.458

LOP 247.07 VP 37.083 G4P 12.76 AZP 90.06 TAL 157.31 TAP 73.96 RCA 92.71 APO 155.19 V2 34.919

G8 14.41 7AL 43.87 ZAP 163.32 ETS 55.56 7AE 125.11ET£ 170.58 ZAC 1J6.72 ETC 162.43 CLP-171.52

CLA -_5.23 RAL 288.42 RA0 6568.0 VIEL 12.119 PTH 2.17 VHP 8.325 0PA -8.38 RAP 256.70 ECC 1.4234
L-I TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIf'q_ PC) CST TIN INJ 2 LAT ZNJ 2 LONG

1335.83 7.01 550.69 156.21 117.51 12 52 33 735.8 I0.64 343,89

5859.32 25.88 280.77 165.22 101.91 17 59 26 5259.3 27.26 272.37
1149.59 4.83 355.81 155.02 119.54 13 47 8 549.6 8.73 329.19

5520.79 28.52 256._9 165.75 100.00 19 38 47 4920.8 29.41 247.75

1074.70 .16 527.24 152.12 124.18 14 9 45 474.7 4.64 321.02
5168.44 35.7? 230.50 164.63 95.68 21 25 32 4568.4 34.18 221.28

MID-COURSE EXECUTION ACCURACY GRBIT DETERNINATION ACCURACY

,T_T 6069,4 _ _O2.7 S_5 210.9 ST 1643.8 SR 381.7 SS 573.6

RRT -.7_40 I_F -.704_ RTF .9668 CRT -.1027 ORS -.1234 CST -.9740

SG8 _O99.3 R23 .0014 R15 -.9668 LSA 1736.9 NSA 399.5 SSA 14.7

S_1 _O85.2 SG2 414,7 THA 175.87 ELI 1644.3 EL? 379.6 ALF 178.56

LAUNCH OATF" AUG 24 1970 FLIGHT TINE 204.00 ARRIVAL OATE NAR 16 1971

H_LIO_ENTRIC CONIC

RL 151.25 LAL -.00

RP 108.56 LAP .37

RC 160.740 GL -I.BO

PL4NET_KNTRIC CONIC

C3 28.357 VHL 5.325

LN_I A_4TH LNCH TIf,_
90.00 12 15 21

_.00 16 49 8

100.00 13 16 56

10(3,00 18 30 14

llO.OO 13 46 8

llO.OO 20 17 32

01FFERI[NTIAL CORRI[CTIONS-

TOE .5577 TRA 4.5_1 TC5-2.68J5 BAU 1.0170

ROE .3217 RR4 -.3951 Re5 .0847 FAU .01707

FOE .382_ FRA J .8930 FC3 -.5210 BSP 19957

BOE .6439 8RA 4.5532 BC3 2.6826 FSP -710

0IST*NCE 580.751

LCI.. 3_0.42 VL _,J25 G_L 7._ 421. 90,37 HC4 279.82 5HA 123.75 ECC .25910 INC .3702 Vl 29.458

LCP 2_O.25 VP 37.048 GAP 15._ 421= 90.06 TAL 156.02 TAP 75.84 RCA 91.69 APO 155.81 V2 34.907

GP 13.95 ZAL 42.26 ZAP 164,11ETS _,00 ZA_ 123.55 ETE 170.90 ?AC 116.40 ETC 262.97 CLP-172.54

0LA -23.99 RAL _9,97 RAO 6568,1 VlEL 1_,236 PTH Z.ZO VHP 8.637 OPA -9.14 RAP 258.73 ECC 1.4667

L-I TIN[ INJ LAT INJ LO_ INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN ZNJ 2 LAT INJ 2 LC_G
1433.08 3.9"_ 356.16 158.35 118.O7 12 39 14 833.1 7.64 349.46

5810.40 26.5_ 277.33 168.44 I00._0 18 25 58 5210.4 27.68 268.85

1234.28 1.97 340.46 157.27 119.83 13 37 51 634.5 5.93 333.92
5484.45 28.7_ 153.76 1_.85 98.67 20 I 38 4884.4 29.62 245.07

1142.75 -2.4_ 350.79 154.5E 124.1| 14 5 10 542.8 2.05 324.58

5148.73 55.89 _'ZB._ 167.56 _4.78 _J 45 20 4548.7 34.18 219.74

NI0-r.X_JR_ E_CUTION_CCURACY ORBIT OETERMINATION ACCURACY

SGT 6087.1 SGR _66.9 SG3 201.6 ST 1713.5 SR 373.2 SS 586.0

RRT -.7098 RRF -.68_ RIT .9672 CRT -.0254 CRS -.1670 CST -.9810

SC_ 611_.4 R23 .0004 R15 -.9672 LSA 1807.7 MSA 388.2 SSA 14.3

S_I 6101.4 8G2 41_.5 THA 176.07 ELI I713.5 EL2 373.1ALF 179.67
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LAUNCH CATE AUG 24 1970

Hf'L IOCENTRI C CONIC

RL 151 .25 LAL -.00

RP lOB .60 LAP .18

RC 162.826 GL -.84

PLANE TOEFNTR I C CONIC

C3 31.565 VHL 5.600

LNCH ATMTH LNCH TIME

90.00 IZ 5 59

90.00 17 12 10

100.00 13 8 12

IDO.O0 18 50 59

110.O0 13 41 26

110.00 20 33 54

FLIGHT TINE 206.00 ARRIVAL OATE MAR 18 1971

CI STANCE 586.039

LOt. 330.42 VL 26.091 GAL 8.54 AZL 90.18 I'_A 283.00 SNA IL>3_.55 ECC .26682 INC .1814 Vl 29.45H

LOP 253.42 VP 37.013 GAP 13.66 AlP 90.04 TAL 154.73 TAP 77.73 RCA 90.58 APO 156.51 V2 34.896

GP 13.53 7AL 40.74 ZAP 165.04 ETS 60.75 ZAE 123.39 ETE 171.18 ZAC 116.10 ETC 263,52 CLP-173.55

CLA -22.83 RAL 291.44 RAD 6568.2 V[L 1Z.359 PTH 2.23 VHP 8.970 0PA -9.84 RAP 260.79 FCC 1.5162

L-I TIN[ INJ LAT INJ LONG INJ RT A,_ ;NJ A_ATH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
1518.95 1.16 .96 160.66 118.30 12 29 18 918.9 4.93 354.32

5775.06 26.93 274.82 169.56 99.11 18 48 25 5175.1 27.91 266.29

1311.71 -.65 344.72 159.65 119.89 13 30 3 711.7 3.33 538.20

5457.54 28.98 251.B0 169.90 97.67 20 21 36 4857.5 29.74 243.08

1207.50 -4.91 334.18 157.00 |23.87 14 I 33 607.5 -.43 327.96

5134.51 33.96 227.87 |70.50 94.13 21 59 29 4534.5 34.16 218.63

0 IFFER1ENT I AL CORRECTIONS

TOE .7136 TRA 4.8807 TC3-2.4149 8AU 1.0131

ROE .3311 RRA -.4076 RC3 .0724 FAU .01§20
FOE .4168 FRA 1.9275 FC3 -.4195 BSP 20138

130K .7866 BRA 4.8977 8C3 2.4160 FSP -68])

NID-CCXJRSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

SGT 6099.2 SGR 571.0 SG3 192.8 ST 1783.6 SR 364.9 SS 597.3

RRT -.6959 _ -.6763 RTF .9678 CRT .0406 CRS -.2036 CST -.9862

5(,6 6125.9 1_3 -.0003 R13 -.9678 LS_ 1878.7 MSA 375.9 SSA 13.9

S_I 6112.2 S_,2 409.2 THA 176.26 EL1 1783.6 EL2 364.6 ALF .50

LAUNCH DATE AUG 24 1970 FLIGHT TINE 208.00 ARRIVAL OATE HAR 20 1971

HEL IC_ENTRIC CONIC

RL 151.25 LAL -.00

RP 108.63 LAP -.01

RC 164.g(]0 GL .05

PLAN[ TOCENTR I C CONIC

C3 34.812 VHL 5.gO0

LNCH A2'NTH LNCH TIME

90.00 II 54 56

9(].00 I7 32 II

100.00 13 1 4

100.00 19 8 44

110.OO 13 37 32

110.00 20 48 46

DISTANCE 591.233

LOL 330.42 VL 26.038 GAL 9.26 AZl. 89.99 _ 286.18 SNA 123.35 £CC .27522

LOP 256.60 VP 36.9t10 GAP 14.47 AZP gO.00 TAL 153.47 TAP 79.64 RCA 89.40

GP 13.15 ZAL 39,32 ZAP 165.79 ETS 63.85 Z_E 123.22 ETE 171.44 ZAC 115.82

0LA -21.74 RAL 292.81 RAO 6368.4 VEL 12.497 PTH 2.26 VHP 9.329 DPA -10.47
L-I TIRE INJ LAT INJ I,CN6 |NJ RT ASC INJ A2"NTH INJ TIME PO EST TIH

1597.28 -I .37 5.33 |63.08 118.29 12 21 33 997.3

5749.28 27.19 27Z.g8 172.63 98.22 19 8 1 5149.3

1383.85 -3.10 348.69 162.13 119.75 13 24 7 783.8

5437.95 29.15 250.37 172.92 96.94 20'0 39 22 4838.0

1269.54 -7.25 337.45 159.56 123.50 13 58 41 669.5

5125.03 34.01 227.14 173,45 93.70 22 14 11 4525.0

DIFFERENTIAL CORRKCTIONS

TOE .8731 TRA 5.2445 TC3-2.1606 BAU 1.0060

ROE .3411 RRA -.4200 RC3 .0613 FAU .01340

FOE .4485 FRA 1.963(] FC3 -.3334 8SP 20333

8OE .9374 BRA 5.2613 BC3 2.1615 FSP -658

INC .0000 Vl 29.458

APO 157.30 V2 34.8H5

ETC 264.07 CLP7174.57

RAP 262.87 ECC 1.5729
INJ 2 LAT INJ 2 LONG

2.42 358.70

28.05 264.41

,88 342.16

29.80 _41.63

-2.80 331.20

34.14 217.89

ORBIT OETERHINATION ACCURACY

ST 1852.1 5R 356.5 SS 607.9

CRT .0970 CRS -.2348 CST -.9899

LSA 1948.0 NSA 363.3 SSA 13.5

ELl 1852.4 EL2 354.7 ALF 1.11

MI0-(.(X_SE EXECUTION ACCURACY

SGT 6105.7 .SGR 554.7 SG3 184.4

RRT -._'_ _ -.6632 RTF .9687

$66 6130.8 R23 -.0008 R13 -.9687

SGI 6117.5 SG2 404.8 THA 176.44

LAUNCH 0ATE AUG 24 1970

HELIO(ENTRIC CONIC

RL 151.25 LAL -.00

RP 108.66 LAP -.20

RC 166.961 GL .87
PLANE TOCENTRIC CONIC

C3 38.769 VHL 6.Z26

LNCH AIHTH LNCH TIME

90.00 11 47 30

90.00 17 49 53

I(30.00 12 55 7
I00.00 19 24 56

110.00 13 34 14

110.00 21 2 19

FLIGHT TIN[ 210.00 ARRIVAL DATE MAR 22 1971

DISTANCE 596.319

LOL 330.42 VL 26.025 GAL 10.04 AZL 89,79 HEA 289.35 SMA 123.15 ECC .28438 INC .2104 Vl 29.458

LOP 259.77 VP 36.946 GAP 15.11 AZP 89.93 TAL 152.22 TAP 81.57 RCA 88.13 APO 158.17 V2 34.874

GP 12.79 7AL 37.98 2AP 166.48 ETS 67.33 ZAE 123.03 ETE 171.68 ZAC 115.55 ETC 264.63 CLP-175.58

DLA -L:_0.72 RAL 294.10 RAC 6568.5 VEL 12.655 PTH 2.30 VHP 9.716 DPA -11.04 RAP 264.97 ECC 1.6380

L-I TIME IRJ LAT INJ LONG INJ RT AS_ INJ A_ATH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1670.14 -3.72 9.40 165.60 118.09 12 15 20 1070.1 .07 2.77

573(1.83 27.37 271.66 175.66 97.58 19 25 24 5130.8 28.13 263.08

1451.89 -5.39 352.44 164.68 119.45 _I9 19 851.9 -1.42 345.90

5424.31 29.26 249.37 175.93 96.A2 20 _5 21 4824.3 29.84 240.62

1329.29 -9.48 340.64 162.17 123.00 13 56 24 729.3 -5.07 334.33

5119.67 34.03 226.72 176,41 93.45 22 _7 38 4519.7 34.13 217.48

OIFFERENTIAL CORRECTIONS

TOE 1.0384 TRA 5.6299 TC3-1.9185 BAU .9947

ROE ,3516 RRA -.4319 RC3 .0512 FAU .01166
FOE .4782 FRA 2.0004 FC3 -.2604 BSP 20508

_3E 1.0963 8RA 5.6465 8C3 1.9192 FSP -634

LAUNCH OATE AUG 24 1970

HELIOCENTRIC CONIC

RL 151.25 LAL -.00

RP 108.69 LAP -.39

RC 169.007 GL 1.62
PLANIETOCENTRIC CONIC

C3 43.32_ VHL 6.582

LNCH AZMTH LNCH TIME

90.00 11 41 16

9O.0O 18 5 41

10O.0O 12 50 6

10O.00 19 39 33
II0.0O 13 31 27

110.0O 21 14 41

OIFFERENTIAL CCRRECTIONS

TOE 1.2104 TRA 6.0_J9 TC3-1.6890 BAU .9785

ROE .36_6 RRA -.4432 RC3 .0421FAU .00994

FOE .5067 FRA 2.0403 FC3 -.1987 6SP 20657
8OK 1.2636 eRA 6.0561 8C3 1.6896 FSP -610

NI0-COURSE EXECUTION ACCURACY

SCaT 6107.3 SG,R 537.8 SG3 176.5
RRT -.6687 I_" -.6504 RTF .9696

SG8 6130.9 I_3 -.0011 RI3 -.9696

SGI 6117.9 SG2 3_.2 THA 176.62

ORBIT DETERNINATION ACCURACY

ST 1918.1Sd_ 347.8 SS 618.2

CRT .1458 CRS -.2620 CST -.9927

LSA 2014.8 MSA 350.4 5SA 13.1

ELI 1918.8 EL2 343.9 ALF 1.56

FLIGHT TIME 212.00 ARRIVAL DATE MAR 24 1971

0ISTANC£ 601.279

LCL 330.42 VL 25,992 GAL 10.88 A2'l, 89.58 HCA 292.52 SMA 122.96 ECC .29439 INC .4181 Vl 29.458

LOP 262.94 VP 36.914 GAP 15.81 ATP 89.84 TAL 151.01 TAP 83.53 RCA 86.76 APO 159.16 v2 34.864

GP 12.47 2Ak 36.73 2AP 167.08 ET$ 71.21 7Al[ 122.83 ETE 171.90 ?AC 115.28 ETC 265.18 CLP-176.60

OLA -19.76 RAL 295._3 RA0 6568.6 VEL 12.933 PTH 2.34 VHP 10.135 OPA -11.55 RAP 267.07 ECC 1.7130

L-I TIME INJ LAT INJ LCIN_ INJ RT ASC INJ A214TH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
1738.72 -5.90 13.2_ 168.18 117.74 12 10 15 1138.7 -2.14 6.59

5718.29 27.47 270.76 17-8.67 97.14 19 41 .0 5118.3 28.18 262.16

1316.60 -7.54 3fl6.04 167.29 119.01 13 15 23 916.6 -3.61 349.45

5415.64 29.32 248.74 178.92 96.09 21 9 48 4815.6 29.86 239.97

1387.04 -IJ.61 343.77 164.84 122.38 13 54 34 787.0 -7.25 337.38

5117.97 34.04 226.59 179.38 93.37 22 39 59 4518.0 34.13 217.34

MI0-OOUR_ EXECUTION ACCURAC_ ORBIT DETERNINATION ACCURACY
S_T 6104.3 .S_ $20.3 SG3 169.0 ST 1980.8 SR 338.8 SS 628.5

RRT -.63_0 RRF -.6376 RTF' .9708 CRT .1884 CR_-.2862 CST -.9947

SG8 6126.7 R_3 -.0012 R|3 -.9708 LSA 2078.3 MSA 337.4 SSA 12.7

,%1 6114.1 SG2 392.6 THA 176.79 ELI 1981.9 EL2 332.5 ALF 1.90
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 1970)

LAUNCH CAT[ AUG 24 1970 FLIGHT TIM[ 214.00

HELIO(ENTRIC CONIC

RL 151 .25 LAL -.00

RP I08.72 I.,AP -.57

RE 171.039 GL Z.3Z

PLANE TOCIrNTRIC CONIC

C] 48°578 VHL 6,970

LNCH ATNTH LNCH TIN[

90.DO 11 35 58

90.0O 18 19 54

I00.00 12 45 48

IDO.OO 19 52 46

llO.OO I3 29 3

liD.D0 21 26 I

O IFFIrR1ENTIAL CORRECTIONS

TOE 1.3913 TRA 6.4780 TC3-1.4715 BAU .9559

RCE .374! RRA -,4536 RC3 ,0337 FAU ,00823

FD[ ,5348 FRA 2.0839 FC3 -,1467 63 ° _D751

BOE I ,4407 _A 6,4939 BC3 1,4719 FSP -585

ARRIVAL DATE MAR 26 1971

LAUNCH DATE AUG Z4 1970

DISTANCE 606,09Z

LOt. 3_.42 VL 25.960 GAL 11,78 AZL 89,36 H(A 295,69 S,NA 122.77 ECC .30536 INC ,6351 VJ Z9.458

LOP 266.11 VP 36.882 GAP 16.56 AZP 89.72 TAb I49.83 TAP 85.52 RCA 85.28 APO 160.26 vZ 34.855

GP IZ.I7 ZAL 35.57 ZAP |67.60 ET$ 75.52 7AE 12Z.62 ETE I7Z.II ZAC ll§.03 ETC 265.74 CLP-177.63

CLA -18.87 RAL 296,41 RAO 6568,8 VEL 13,036 PTH Z,38 VHP I0,590 OPA -lZ,O0 RAP 269.I9 ECC 1.7995

L-I TIHE INJ LAT INJ LONG |NJ RT A._ INJ AZNTH |NJ TINE PO CST TIN INJ 2 LAT INJ Z LONG

18(_,_0 -7.95 16,94 170,81 117,27 12 6 Z 1203.8 -4.23 10.23
5710,70 27,54 270,Z1 161,66 96,87 19 55 5 5110,7 28,Z0 Z61.61

1578.49 -9.56 359.52 169.94 I18.46 13 IZ 6 978.5 -5.69 352.87

5411.Z5 29,35 248,41 181.89 95,93 21 22 57 4811.Z 29,86 239.65

1442,98 -13.63 546,84 167,54 121.66 13 53 6 843,0 -9,34 340.37

5119,51 34,03 226.7! 182,34 93,45 22 51 20 4519,5 34.13 217.46

NID-CCX_5[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

5GT 6098.2 _ 502.1 563 J61.9 ST 2040.2 SR 329.4 S$ 639.4

RRT -.6410 _ -,6Z47 RI'T ,9721 ERT ,2262 ERS -.3083 CST -.9962

566 6118,8 1_3 -,00IZ RI3 o,9721 LSA 2138,8 NSA 324,3 SSA 12.3
561 6106.7 _ 3_4.8 THA 176.97 ELI 2041.6 EL2 320.7 ALF 2.14

HELIC(ENTRIC CGIqlC

RL 151 .25 LAL -.00 LOL 330,42 VL

RP 108.75 LAP -.76 LCP 269,28 VP

RE 173.056 GL 2.96 GP 11.90 ?J_.
PLANETOCENTRIC CONIC

C3 54.668 V_. 7.394

LNCH A_4TH LN_H TIN[

90.00 II 31 24

90.00 18 32 44

100.00 12 4Z 4

1OO.OO 20 4 45

110.00 13 26 57
110.00 21 36 21

OIFFERIENTIAL CORRECTIONS

T0E 1,5826 TRA 6,9482 TC3-1.2663 BAU .9257

ROE .3859 RRA -.4629 RE3 ,0262 FAU .00650

rOE .5631 FRA 2.1319 FC3 -.1029 BSP 20767

BCE 1.6289 8RA 6.9636 6C3 1.2666 FSP -559

FLIGHT TINE 216.00 ARRIVAL DATE MAR 28 1971

01STANCE 610.730

25.9_B GAL 12.75 AZL 89.14 HCA 298.85 SMA 1,_.58 ECC .31742 INC .8638 VI 29.458
_N5,851 GAP 17.37 A2'P 89,58 TAL I48,69 TAP 87.55 RCA 83,67 APO 161,49 v2 34.846

34,_10 2AP 1_,03 [T$ 80,26 2AE 122,38 ETE 172,3| ZAE 114,77 ETE 266,30 CLP-178.68

OLA -IS,0A RAL 297,43 RAD 6569,0 VlEL 13,2_1PTH 2,42 VNP 11,086 DPA -12,39 RAP 271,30 ECC 1.8997
L-| TINE INJ LAT INJ LONG INJ RT ASC INJ A21_TH INJ TINE PO CST TIM INJ 2 LAT ZNJ 2 LONG

1865._L -9.87 20.50 173.47 116.68 12 2 30 1265.9 -6.21 13.73

5?07.30 27.56 269.97 184.61 96.75 20 7 51 5107.3 28.21 261.36
I637.87 -11.47 2.69 172.63 117.79 13 9 22 1037.9 -7.66 356.18

5410,55 29,36 248,36 184,84 95,90 21 34 56 4810,5 29,86 239.59

1497,24 -15,54 349,88 120,28 120,83 13 51 54 897.2 -11,34 343.30

5123,94 34,01 227,05 185,30 93.65 23 I 45 4523,9 34.14 217,81

NID-COURSI[ E_ECUTION ACCURACY CR6IT DETERNINATIC_ ACCURACY

_T 6089,0 5GR 483.0 .SG3 155,3 ST 2096,0 5R 319.7 SS 651,1

RRT -,6264 RRF -.6114 RTF ,9737 ERT .2602 ERS -.3289 CST -.9972

6108.2 R_3 -.13010 R13 -.9737 LSA 2196.0 NSA 311.2 SSA 11.9

561 6096,6 SG2 376,0 THA 177.14 ELl 2097.6 EL2 _08.5 ALF 2.32

LAUNCH OAT[ AUG 24 1970 FLIGHT TIN[ 218.00 ARRIVAL 0ATE NAR 30 1971

HELIOCENTRIC CONIC

RL 151.25 LAL -.00

RP 108.78 LAP -,94

RE 175.059 GL 3._4

PL4N_TOCENTRIC CONIC

C3 61.753 VHL 7.858

LNCH ATMTH LNCH TINE

90.00 11 27 24

90,00 18 44 18

I00.00 12 38 47
I(30.00 20 15 37

110.0(3 13 25 5
110.(30 21 45 47

OIFFER'IENTIAL CO_R1ECTION$

TOE 1.7869 TRA 7.455I TC3-1.0722 8AU ._53

ROE .3982 RRA -,4706 RE3 ,0194 FAU ,00472
FOE .5922 FRA 2.1853 FC3 -.0662 8SP 20741

80E 1.8307 BRA 7,4700 8C3 1,0724 FSP -53_

DISTANCE 615,16_

LOL 330.42 VL 25,897 GAL 13.81 AZL 88,89 I_A 302,02 5HA 122,40 ECC .3307D INC 1.1067 Vl 29,458
LOP 272,45 VP 36,821 GAP 18,26 AZP 89,41 TAL 147,6l TAP 69,63 RCA 81.92 APO 162.88 v2 34.837

GP 11.64 ZAL 33.52 2AP 168.35 ETS 85.42 7AE 122.11 ETE 172.50 7AC 114.53 ETC 266.86 CLP-179.74

CLA -17.27 RAL 298,40 RAD 6569,2 VEL 13,532 PTH

L-I TINE INJ LAT

1925.28 -11.66

5707.54 27,56

1694,97 -13,26

5413.08 29,34

1549,86 -17,36

5130.95 33.98

2.47 VHP 11.6)O DP4 -12.73 RAP 273.40 ECC 2.0163

INJ LONG INJ RT ASC INJ AZMTH INJ "TIN[ PO C$T TIM INJ 2 LAT INJ 2 LONG

23,94 176,16 115,99 11 59 29 1325.3 -8.07 17,09

269,_ 187,53 96,76 20 19 26 5107,5 28,2{ 261.38

6,19 175,34 117,04 13 7 2 109§,0 -9,53 359.38

24B.55 187,76 96,00 21 45 50 4813.1 29,86 239.78

352.88 173,04 119.92 13 50 55 949,9 -13.2fi 346.18

227.60 18_.23 93.97 23 II 18 4530.9 34.16 218,36

NIO-COORSE Ir_ECUTION ACCURACY ORBIT OETERt41NATION ACCURACY

SGT 6077.7 SGR 463,0 563 149,2 ST 2148,5 SR 309,7 SS 664.2

RRT -.6108 _ -.5972 R1T ,9754 CRT ,2917 CR5 -.3487 CST -,9980
S_ 6095.3 R_3 -.0008 RI3 -,9754 LSA 2250,4 MSA 297,9 5SA 11.4

561 6084.3 SG2 _6.2 THA 177.33 ELI 2150.4 EL2 293.9 ALF 2.45

LAUNCH DATE AUG 24 1970 FLIGMT TIN[ 2'20.00 ARRIVAL DATE APR 1 1971

HELIOCENTRIC CONIC
RL 151.25 LAL -.[30

RP 108.80 LAP -1.12
RC 177.047 GL 4.09

PLANETOCENTRIC CONIC

C3 70.038 V_, _._59

LIq_.H A_NTH LNCH TINE
90.00 II 23 51

gO.OO 18 _4 44

!00.00 12 3_ _I

100.00 2O 25 25

110.00 13 23 23

110.00 21 _4 21

Ol STJU¢.IE 619.345

LOL 330.42 VL _5.866 GAL 14._ A?L 88.63 _ _05.18 _A 1_2.22 ECC .34539 INC 1.3670 VI 29.458

LCP 275.61 VP _.792 GAP 19.24 AZP 89.21 TAL 146.59 TAP 91.77 RCA 80,01 APO 164,43 V2 34.82,_

GP 11,41 ZAL 32,63 ZAP 1_,56 [TS 90,95 ZAIE 121,81 ETE 172,68 _AE 114.28 ETC 267,40 CLP 179.16

OLA -16,56 RAL L_3,21_ RAD 65_,3 VEL 13,834 PTH 2,53 VHP 12,227 0PA -13,02 RAP 275,48 ECC 2,1527

L-I TINE INJ LAT INJ LOqG INJ RT AS( INJ A214TH INJ TINE PO EST TIM INJ 2 LAT INJ 2 LONG
I_2.17 -13._ 27._8 178.85 115.21 JI 56 54 1382.2 -9.83 20.35

5710,93 27.54 220.E_ 190.41 96,88 20 29 55 5110,9 28,20 261.62

1749.88 -14.94 9.40 178,05 116,20 13 5 1 1149,9 -11.30 2.51

3418,46 29,30 _48,94 120._1 _N_,20 21 55 44 4818,5 29,85 240,18

1¢=OO.86 -19.06 355.85 175.80 118.93 13 50 6 IO00.9 -13.06 349.02

5140,25 33.93 _,_. 191.14 94,39 23 20 1 4540,2 34.17 219.08

ORBIT OETERNINATION ACCURACY

ST 2197.1 5R 299.3 55 678.9

ERT .3213 ER5 -.3682 CST -.9986
LSA 2_01,4 MSA 284,6 SSA 11.0

ELI 2199.2 EL2 _3.2 ALF 2.55

OIFFERENTIAL CORR[CT|CNS

TOE 2.OO33 TRA 8.01_5 TC3 -.8913 BAU .8347

ROE .4110 _A -.4763 RC3 .0133 FAU .0021_
rOE .6225 FRA 2.2448 FC3 -.0356 B_P 20510

8OE 2,0470 BRA 8,0167 8C3 ,8914 FSP -505

NI0.-(,OUR_ E_ECUTION ACCURACY

S_T 15064.? _ 442,1 SG3 143.4

RRT -,593_ I_ r -._817 RTF .9772

6080.8 R23 -.01305 RI3 -.9772

SGI 6070.4 SG2 335,4 THA 177.51
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH CAT[ AUG _5 1970 FLIGHT TIN[ 70.00 ARRIVAL DATE NOV 3 1970

HEL IO¢ENTRI C CONIC

RL 151 .22 LAL -.D0 LOt. 351.39 VL

RP 108.27 LAP -2.21 L_ ° 35.75 VP

RC 41 .5H3 GL -7.85 GP -7.67 ?AL

PLANE TO(ENTRJ C CONIC

C3 49.867 VHL 7.062

LNCH ATNTH LNCH TIN[

HI .81 10 20 26

98.19 12 35 15
100.00 12 2 53

100.00 13 35 29

110.00 11 41 49
110.00 16 13 2

DIFFERENTIAL CORRECTIONS
TOE .1751 TRA -.8379 TC3 -.0047 8AU ,00_0

RCE -.5451 RRA -.0094 RC3 -.00S8 FAU .0|816

FOE -.1226 FRA .4113 rC3 o.3133 BSP 21_7

_E .5725 BRA .8380 BC3 .0074 FSP -111

DISTANCE 1§9.69_P

Z?.537 GAL 1.08 AlL 92.45 H(:A 64.38 5MA 106.40 ECC .4Z161 IN(: 2.4546 Vl 29.465

34.700 GAP -24.92 AlP 91.06 TAL 178.52 TAP Z4Z.91 RCA 61.54 APO 151.25 V2 35.000

83.50 ZAP 15.95 ET5 148.84 ZAE 177.60 ETE 188.50 ZAC 91.91 ETC 258.31 CLP 14.02

DLA °29.38 RAL 244.73 RAD 65_.8 VEL 13.085 PTH

L-! TIN[ INJ LAT

1337.55 14.03

901.99 14.04

I[305.72 9.58

709.06 18.57

1072.04 .26

5503.54 ZB.71

2.39 VHP 14.958 OPA -23.46 RAP 225.09 ECC ] .8207

|NJ LCI_ [NJ RT AS(: INJ A_qTH |NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

354.41 128.38 116.09 10 42 44 737.5 17.42 347.30

3LPZ.44 1£8.39 116.08 12 50 17 302.0 17.43 _J15.33

327.78 126.04 118.4§ 1Z 19 38 405.7 13.31 320.98

310.3§ 130.58 113.86 13 47 18 109.1 21.63 302.89

327.10 120.36 124.18 11 59 41 472.0 4.74 320.88

255._) 134.97 109.40 17 44 46 4903.5 31.08 2a6.80

NIO-OOURSI[ E_[CUTION ACCURACY CRBIT 0ETERNINATION ACCURACY

SCaT 793.1 S6R 442.4 Sd53 31.5 ST 273.8 SR 442.3 SS 197.2

RRT -.1594 RRF .1679 RTF -.6562 CRT -.5137 CRS -.6476 CST .9820

908.1 RZ3 -.0187 R13 .6590 L$A 497.7 MSA 248.1 SSA 14.6

S{,I 797.5 S_ 434.3 THA 172.76 ELI 471.1 EL2 220.5 ALF 112.94

LAUNCH DATE AUG 25 1970 FLIGHT TIN[ 72.00 ARRIVAL DATE NOV 5 1970

HELIOCENTRIC CONIC 0ISTkNCE 166.259

RL 151 .22 LAL -.00 L_ 331.39 VL 2_.954 GAL .93 AZL 92.24 H_ 67.58 SNA 108.04 ECC .39993 INC 2.2351 VJ 29.465

RP 108,23 LAP -2,07 LGP _8,93 VP 34,965 GAP -2_,57 A21P g0,85 TAL 17.8,61 TAP 246,19 RCA 64,83 APO 151,25 V2 35.013

RC 40.971 GL -7.76 GP -8.02 7AL 63.53 ZAP 14.68 ETS J44.38 ZAI[ 178.89 [TE 277.69 7AC 91.78 ETC 258.53 CLP 1:3.34

PLANE TCX_ENTR IC CONIC

C3 43,981 VHL 6,632 DLA -29,28 RAL 24A,71 RAO 65_,7 VI[L 12,859 PTH 2,34 VHP 14,218 OPA -24,_9 RAP 226,51 E,CC I ,7238

LNCH ATMTH LNCH TIME L-I TI!4[ JNJ tAT INJ _ INJ RT AS(: ZNJ AZI4TH INJ TJNE PO CST TIN INJ 2 LAT INJ 2 LONG
82.22 10 23 34 1295.74 14,91 351.77 126.34 115.50 10 45 lO 695.7 18.22 344.58

97.78 12 31 57 880.83 14.93 321,32 126.35 115.49 12 46 38 280.8 18.24 314.14
100.00 11 58 L_ _.55 10.14 326,81 123.87 118.27 12 14 50 388,5 13.84 319.97

100.00 13 39 51 663.26 19.80 307.51 128.64 112.86 13 50 54 63.3 22.73 299.93

110.[30 11 40 20 1045.32 1,28 325.7J |18,48 124,16 11 57 45 445.3 5.75 319.48

110.00 16 14 L_ 5467.29 29.51 252.f_ 132.62 108.10 17 45 29 4867.3 31.69 244.15

OZFFERI[NTIAL CORRECTIONS NJO-CCURSI[ EX[CUTIOI ACCURACY ORBIT 0ETIrRt4INATION ACCURACY

TDE ,1688 TRA -,_87 TC3 ,0103 8AU ,0096 SGT 8_3,8 _ 446,9 $G_ 56,7 ST 286,2 $R 446.6 SS :303._

ROE -.5169 RRA -.0029 RC3 -.0127 FAU .0|889 RRT -.1691 I_F .1860 RTF -.6703 CRT -.5079 CRS -.6408 CST .9824

FOE -.1230 FRA .4239 FC3 -.3719 85P £032 S_B 946.1 223 -.0298 R13 .6737 LSA 505.9 NSA :357.9 SSA 15.1

8DE .5438 BRA .8288 8C3 .0164 FSP -123 S_I 838.6 S_2 4_8.0 THA 172.86 ELI 477.8 EL2 2_O.5 ALF 113.92

LAUNCH OATE AUG 25 1970 FLIGHT TIN[ 74.00 ARRIVAL 0ATE NOV 7 1970

HELIOCENTRIC CONIC DISTANCE 172.866
RL 151 .22 LAL -.DO LOt. 331.39 VL 23.339 GAL .76 ATL 92.03 HCA 70.78 SNA 109.63 ECC .37954 INC 2.0253 VI 29.465

RP 108.19 LAP -1.91 LOP _ 42.15 VP 35.253 GAP -22.29 AlP 90.67 TAL 178.76 TAP 249.54 RCA 68.02 APO 151 .24 V2 35.D27

RC 40.525 GL -7.60 GP -8.41 7AL 83.69 TAP 13.53 ETS 138.98 ZAE 176.65 ETE 325.20 Z_C 91.6! ETC 258.75 CLP 10.64

PLAN_ TOCENTRI C CONIC

C3 38.843 VHL 6.232 DLA -29.10 RAL 244.56 RA0 65_.5 V_L 12._57-P_J_ 2._O VHP 15.511 0PA -25.14 RAP 227.93 [CC 1.6393

LN_H ATMTH LN_H TIN_ L-I TIN[ INJ LAT ZNJ LOI_ INJ RT 4S_ INJ AZ14TH _NJ TIN([ PO CST TIM ZNJ 2 LAT INJ 2 LONG

8:3.98 10 Z9 3 1244.81 15.73 548.41 124.14 114.81 10 49 48 644.8 18.94 341.15

97.02 12:35 15 869.09 15.74 3_0.86 124.15 114.80 12 39 44 269.1 18.96 313.60

1DO.D0 11 50 51 979.56 10.43 326._O 121.43 118.17 12 7 10 579.6 14.12 319.45

IDO.00 13 46 8 609.57 21.19 304.12 126.61 111.59 13 56 18 9.6 23.93 296.40

110.00 11 37 18 1022.17 2.16 324.50 116.42 124.1_ 11 54 21 4_2.2 6.63 318.25

IJO.DO 16 16 1O 5427.76 30.31 249.88 130.11 106.62 17 46 38 4827.8 32.28 241.22
DIFF'ERENTIAL CCRRECTION$ NI0-COURS_E EXECUTION ACCURACY OK_31T OETIrRNINATION ACCURACY

TOE .1718 TRA -.8101 TC3 .0_84 8AU .02_O S_T 868.2 S_R 451.4 S_3 62.6 ST ._00.6 SR 450.6 $$ 209.9

ROE -.4901 RRA .0029 RC3 -.0221 FAU .01977 RRT -.1916 RRF .209_ RTF -.6913 CRT -.5272 CRS -.641! CST .9859

FOE -.1251 FRA .4350 F(3 -.4406 8SP LPZ14 S_8 978.5 223 -.0314 R13 .6949 LSA 517.7 NSA 263.0 SSA 15.4

8OE .5193 8RA .8101 8C3 .0444 FSP -139 SGI 874.0 SG2 440.1 THA 172.36 ELl 487.5 EL2 236.1 ALF 115.86

LAUNCH DATE AUG 25 !970 FLI_qT T[N[ 76.00 ARRIVAL DATE NOV 9 1970

HELIOCENTRIC CONIC DISTANCE 179.509
RL 131.2:3 LAL -.00 L_L 331.39 VL 23.695 GAL .58 AZL 91.82 HCA 73.911 SN_ 111.16 ECC .36042 INC 1.8235 Vl 29.465

RP 108.15 LAP -1.75 LOP 45.36 VP 35._O2 GAP -21.07 A2'P 90._0 TAL 178.97 TAP 252.95 RCA 71.10 APO 151.23 V2 35.040
RC 40,252 GL -7,39 GP -8,83 ZAL 83,98 ;rAP 11,54 ETS 132,51 ZA_. 173,91 rTE 332,64 _AC 91,40 ETC 258,98 CLP 8,94

PLANE TCX:ENTRIC CON|C

C3 34,363 VHI. 5,862 OLA -28,84 RAL 244,27 RA0 65(d_,A VI[L 12,479 PTH 2,_ _IP 12,8_30PA -26,02 RAP 229,34 ECC 1,5655

LNCH A2'NTH LNCH TIME L-I TINE INJ LAT [NJ LO4G _NJ RT ASC INJ A214TH |NJ T_NE PC) CST TIM INJ 2 LAT INJ 2 LONG

84.:39 JO 38 25 1180.01 16.46 34_.g_ IR1.80 114.0_ |0 58 5 580.0 19.57 336.64

95.71 12 13 36 871.97 16,48 321.41 Ill ,_3 114,01 12 28 8 272.0 19.58 5j4.08

100.00 11 40 51 977.41 10.50 328,18 118._0 118.15 11 57 8 377.4 14.18 319.32

100.OO 13 53 52 5857.83 22.64 278.17 J24.45 110.06 15 31 10 5237".8 25.16 270.29

110.00 11 32 42 1003.05 2.89 323._0 114.19 124.08 11 49 25 403.1 7.35 317.24

110.00 16 18 30 5_4.9_ 31.10 246.80 127.44 104.95 17 48 15 4785.0 32.84 238.01
OIFFERI[NTIAI. CORRECTIONS N|O-CCURS_ E_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1736 TRA -.79*25 TO3 .0727 8AU .0_9 SGT g04,4 _;R 455.5 SG3 _J.O ST 514.9 SR 453.6 SS 215.5

ROE -.4641 RRA .OO83 RC3 -.0344 FAU .02074 ART -.2150 RRF .2_ RIT -.7104 CRT -.5440 DeS -.6377 CST .9891

FOE -.1258 FRA .4462 FC3 -.5L_25 BSP 2385 _ 1012.6 223 -.0_40 RI3 .7145 LSA 528.5 NSA :367.9 SSA !5.8

_OE .4955 8RA .79_5 8C3 .0804 FSP -156 SGI 911.4 S_2 441.5 THA 171.91 ELI 496.7 EL2 241.3 ALF !17.78
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG 25 1970 FLIGHT TIME 78.00 ARRIVAL DATE NOV 11 1970

HELIOCENTRIC CONIC

RL 151.22 LAL -.00

RP 108.11 LAP -1.59

RC 40.156 GL -7.10

PLANETOCENTRIC CONIC

C3 30.458 VNL 5.519

LNCH AZNTH LNCH 71ME

86.78 10 57 17

93.Z2 11 51 28

100.00 11 28 48

100.00 14 2 37

110.00 11 26 29

110.00 16 21 26

DISTANCE 186.182

LOL 331.39 VL 24.022 GAL .39 AZL 91.63 HCA 77.18 SMA 112.64 ECC .34253 INC 1.6277 vl 29.465

LOP 48.56 VP 35,735 GAp -19.90 AZP 90.36 TAL 179.25 TAp 256.43 RCA 74.06 Apo 151.22 V2 35.053

GP -9.31 ZAL 84.40 ZAp 11.75 ETS 124.85 ZAE 171.09 ETE 335.10 ZAC 91.13 ETC 259.21CLP 7.21

DLA -28.48 RAL 243.86 RAD 5568.2 VEL 12.322 PTH 2.22 VHp 12.185 DpA -26.92 RAp 230.73 ECC 1.5013

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1083.40 17.09 337.18 119.32 113.14 11 15 2D 483.4 20.08 329.76

907.84 17.11 324.33 119.32 113.13 12 6 36 307.8 20.09 316.92

981.04 10.38 326.38 116.00 118.19 11 45 9 381.0 14.07 319.54

5773.46 24.07 273.94 122.13 108.27 15 38 51 5173.5 26.35 265.87

988.37 3.45 322.73 111.79 124.03 11 42 57 388.4 7.90 316.46

5338.90 31.86 243.42 124.61 103.09 17 50 25 4738.9 33.33 234.50

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 941.9 SGR 459.6 SG3 76.3 ST 329.6 SR 456.0 SS 220.9

RRT -.2413 RRF .2622 RTF -.7283 CRT -.5612 CRS -.6338 CST .9918

SG8 1048.0 R23 -.0378 R13 .7327 LSA 539.6 MSA Z72.0 SSA 16.3

SG1 950.2 SG2 442.1THA 171.41 EL1 506.1 EL2 245.8 ALF 119.75

DIFFERENTIAL CORRECTIONS

TDE .1734 TRA -.7751TC3 .1136 BAU .0506

ROE -.4392 RRA .0134 RC3 -.0302 FAU .02182

FOE -.1264 FRA .4585 FC3 -.6203 8SP 2335

BDE .4729 ERA .7752 BC3 .1242 FSP -177

LAUNCH DATE AUG 23 1970 FLIGHT TIE 80.00 ARRIVAL DATE NOV 13 1970

HELIOCENTRIC CONIC

RL 131.22 LAL -.00

RP 108.07 LAp -1.42

RC 40.238 GL -6.73

PLANETOCENTRIC CONIC

C3 27.058 VHL 3.202

LNCH AZMTH LNCH TIME

90.00 10 46 31

90.00 11 37 57

100.00 11 15 3

100.00 14 12 6

110.00 11 18 58

110.00 16 23 0

DISTANCE 192.881

LOL 331.39 VL 24.324 GAL .20 AZL 91.44 HCA 80.39 SMA 114.05 ECC .32585

LOP 51.77 VP 33.931 GAP -18.79 AZP 90.24 TAL 179.59 TAp 259.98 RCA 76.89

GP -9.83 ZAL 84.94 ZAp 11.23 ETS 118.07 ZAE 168.26 ET£ 336.05 ZAC 90.80

DLA -28.02 RAL 243.33 RAD 6568.1 VEL 12.185 pTH 2.19 VHp 11.566 DpA -27.86

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

1082.02 14.64 335.95 115.39 114.51 11 4 33 482.0

850.07 20.63 321.58 117.95 109.84 12 12 7 250.1

989.77 10.10 326.88 113.08 118.28 11 31 32 389.8

5703.60 25.45 269.36 119.65 106.24 15 47 12 5105.6

978.47 3.83 322.21 109.27 123.99 11 34 57 378.5

5289.66 32.56 239.73 121.62 101.02 17 53 10 4689.7

DIFFERENTIAL CORRECTIONS

TOE .1787 TRA -.7574 TC3 .1648 8AU .0649

ROE -.4133 RRA .0180 RC3 -.0703 FAU .02305

FOE -.1273 FRA .4699 FC3 -.7374 BSP 2864

BDE .4323 BRA .7576 BC3 .1793 FSP -198

INC 1.4368 vl 29.465

APO 151.22 V2 35.066

ETC 259.44 CLP 5.47

RAp 232.11ECC 1.4453

INJ 2 LAT INJ 2 LONG

17.82 328.72

23.15 313.81

13.80 320.05

27.43 261.12

8.27 315.93

33.74 230.72

ORBIT DETERMINATION ACCURACY

ST" 345.2 SR 457.7 SS 226.0

CRT -.5824 CRS -.6320 CST .9940

LSA 551,6 MSA 274.3 SSA 16.7

ELi 516.6 EL2 248.6 ALF 121.92

MID-COURSE ExECuTION ACCURACY

SGT 980.4 SGR 464.1 SG3 84.3

RRT -.2724 RRF .2952 RTF -.7457

SGB 1084.7 R23 -.0417 R13 .7506

SG1 990.6 SG2 441.9 THA 170.81

LAUNCH DATE AUG 25 1970 FLIGHT TIME 82.00 ARRIVAL DATE NOV 15 1970

HELIOCENTRIC CONIC

RL 151.22 LAL -.00

RP 108.03 LAP -1.24

RC 40.497 GL -6.27

PLANETOCENTRIC CONIC

C3 24.102 VHL 4.909

LNCH AZMTH LNCH TIME

90.00 10 18 9

90.00 12 21 7

100.00 10 59 48

100.00 14 22 8

110.00 11 9 13

110.00 16 29 13

DISTANCE 199.595

LOL 331.39 VL 24.603 GAL .DO AZL 91.25 HCA 83.60 SMA 115.40 ECC .31033 INC 1.2493 Vl 29.465

LOP 54.98 VP 36.152 GAP -17.72 AZP 90.14 TAL 180,00 TAp 263.59 RCA 79.59 Apo 151.22 V2 35.079

GP -10.40 ZAL 85.61 ZAp 11.04 ETS 106.46 ZAE 165.46 ETE 336.32 ZAC 90.40 ETC 259.68 CLP 3.71

DLA -27.45 RAL 242.67 RAD 6568.0 VEL 12.061PTH 2.16 VHp 10.974 DpA -28.84

L-I TIME INJ LAX INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN

1137.87 13.03 339.26 111.82 115.36 10 37 6 537.9

737.09 23.06 314.18 115.89 106.90 12 33 24 137.1

1003.25 9.66 327.64 110.08 118.42 11 16 31 403.3

3634.98 26.70 264.49 117.00 103.97 15 56 3 5035.0

973.67 4.01 321.96 106.64 123.98 11 25 27 373.7

5237.32 33.18 235.79 118.50 98.75 17 56 30 4637.3

DIFFERENTIAL CORRECTIONS

TOE .1989 TRA -.7426 TC3 .0998 BAU .0411

ROE -.3999 RRA .0237 RC3 -.0795 FAU .02178

FOE -.1670 FRA .4882 FC3 -.7822 BSp 481

BOE .4466 8RA .7430 BC3 .1276 FSP -64

RAp 233.46 ECC 1.3967

INJ 2 LAT INJ 2 LONG

16.34 332.15

25.16 306.14

13.39 320.83

28.36 256.08

8.45 315.68

34.03 226.66

ORBIT DETERMINATION ACCURACY

ST 373.8 SR 466.8 SS 260.7

CRT -.6366 CRS -.7229 CST .9898

LSA 595.0 MSA 267.1 SSA 16.8

EL1 544.6 EL2 247.1 ALF 125.31

MID-COURSE EXECUTION ACCURACY

SGT 1008.6 SGR 474.2 SG3 88.1

RRT -.3060 RRF .3532 RTF -.7268

SGB 1114.5 R23 -.0804 R13 .7353

SG1 1021,5 SG2 445.8 THA 169.86

LAUNCH DATE AUG 25 1970 FLIGHT TIME 84.00 ARRIVAL DATE NOV 17 1970

HELIOCENTRIC CONIC

RL 131.22 LAL -.00

RP 107.99 LAp -1.06

RC 40.930 GL -5.71

PLANETOCENTRIC CONIC

C3 21.333 VHL 4.641

LNCH AZMTH LNCH TIME

90.00 9 33 57

90.00 12 39 14

100.00 10 43 15

100.00 14 32 37

110.00 10 38 16

110.00 IS 34 3

DISTANCE 206.337

LOL 331.39 VL 24.858 GAL -.19 AZL 91.06 HCA 86.81 SMA 116.69 ECC .29594

LOP 38.19 VP 36.339 GAP -16.69 AZP 90.06 TAL 180.46 TAp 267.27 RCA 82.15

GP -11.04 ZAL 86.40 ZAp 11.20 ETS 96.56 ZAE 162.73 ETE 336.19 ZAC 89.94

DLA -26.75 RAL 241.91 RAD 6567.9 VEL 11.955 PTH 2.13 VHp 10.408 DpA -29.85

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

1180.38 11.77 341.77 108.44 115.94 10 13 38 580.6

639.60 24.83 307.59 113.44 104.06 12 49 54 39.6

1021.33 9.08 328.66 107.03 118.60 11 0 16 421.4

5362.11 27.79 259.35 114.18 101.47 16 5 19 4962.1

974.20 3.99 321.99 103.92 125.98 11 14 30 374.2

5182.02 33.67 231.55 115.25 96.29 18 0 27 4582.0

DIFFERENTIAL CORRECTIONS

TDE .1777 TRA -.7214 TC3 .2941 BAU .0923

ROE -.3709 RRA .0267 RC3 -.1279 FAU .02590

FOE -.1237 FRA .4932 FC3-1.0412 BSP 3010

BDE .4112 BRA .7219 BC3 .3207 FSP -256

INC 1.0641 Vl 29.465

APO 151.22 V2 35.092

ETC 259.91 CLP 1.91

RAp 234.77 ECC 1.3544

INJ 2 LAT INJ 2 LONG

15.17 334.74

26.53 299.33

12.83 321.88

29.09 250.79

8.43 315.71

34.17 222.35

ORBIT DETERMINATION ACCURACY

ST 371.1SR 458.1 SS 231.0

CRT -.6106 CRS -.6144 CST .9958

LSA 568.5 MSA 278.3 SSA 17.9

ELI 532.6 EL2 252.8 ALF 125.43

MID-COURSE ExECuTION ACCuRACy

SGT 1057.1 8GR 474.5 SG3 103.0

RRT -.3383 RRF .3708 RTF -.7753

SG8 1158.7 R23 -.0566 R13 .7818

SGI 1071.8 $G2 440.4 THA 169.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE AUG 15 1970 FLIGHT TINE 86,00 ARRIVAL OATE NOV 19 1970

HELIOC[NTR_C CONIC

RL 151.21 LAL -.00

RP 107.95 LAP -,88

RC 41.530 GL -5.03

PLANgTOCENTRIC CONIC

C3 19.311 VHL 4.394

LNCH ATNTH LN_H TIME

90.00 9 30 52

9O,OO lZ 55 30

10(3.00 10 25 33

100.00 14 43 30

110.00 10 45 53

110.00 16 39 39

0IFFERI[NTIAL CCRRIECTIONS

TOE .1752 TRA -.7031 TC3 .3697 BAU .1047

ROE -.3495 RRA .0313 RC3 -,1668 FAU .01751

FOE -,1168 FRA ,5075 FC3-I,1331BSP 3132

BOE .3909 BRA .?038 BC3 .4056 FSP -888

OISTANCE 213.087

LOL 331.39 VL 25.093 GAL -,39 ATL 90,88 h_A 90.02 SNA 117,90 ECC ,28263 IN(. .8798 Vl 29,4.69

LOP 61,41 VP 36,513 GAP o13,71 A_P 90,00 TAL 180,98 TAP Z71,00 RCA 84,58 APO 151,23 v2 35.105

GP -II.75 2AL 87.31 2AP 11.75 ET$ 87.02 2AE 160.09 ETE 335.79 ZAC 89.39 ETC 260.15 CLP .07

CLA -25,91RAL 241,06 RA0 6567,8 VEL 11,861 PTH 2,10 VHP 9,868 0PA -30,92 RAP 236,05 ECC 1.3178

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ A214TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

12213,66 10.57 344,10 IO5,15 116,42 9 51 12 620,7 14.03 337.14

5835,49 26.Z0 279,10 110,73 101,13 14 32 46 5235,5 27,48 270.66
1044,07 8.33 329.94 103,96 118,81 10 42 57 444,1 12,12 323.19

5487,32 28,69 253,97 111.22 98,78 16 14 57 4887,3 29,60 245,29

980,26 3,76 3LPZ,31 101,16 124,00 11 2 13 _80,3 8,20 316.03

5123,90 34,01 Z27,05 111.90 93,65 IB 5 3 4§23,9 54,14 817.81

NIO-COURSI[.EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

S6T 1093,8 S6R 480.9 SG3 113,9 ST 381.8 _ 455,9 53 230.3

_T -,3764 _" ,4|27 RTF -,7880 CRT °.6222 CR5 -,5891 CST ,9948
$68 ||94,8 A_3 -.0638 R13 ,7954 LSA 572,6 MSA 280.0 SSA 18.5

SGI 1111,5 _2 4_,4 THA 168,85 ELI 538,0 EL2 253,3 ALF 127,00

LAUNCH 0ATE AUG 25 1970 FLIGHT TIN[ 88._) ARRIVAL GATE NOV 21 1970

HELIOCENTRIC CONIC

RL 151,22 LAL -,00

RP 107,91 LAP -,69

RC 42.291 GL -4,L_Z

PLAME TOCENTRI C CC_NIC

C3 17.389 VHL 4.|?0
LNCJ4 A_ITH LNCH TINIE

90.D0 9 8 1

90.00 13 10 54

IOO.OO 10 6 50

100.00 14 54 45

H0.00 10 3Z 10

110.00 16 45 54

0 IFFrRI[NT 1A_. CORR[CTIOI_
TO[ .1683 TRA -.6891 TC3 .4544 6AU .1|68

ROE o.5288 RRA .0362 RC3 -.214B FAU .0293|

FOE -,1069 FRA ,5235 FC3°1,4391 BGP 3210

BOE ,3694 8RA ,6901 6C3 .9026 FGP -316

OISTANCE 819,844

LOL 331,39 VL 25.308 GAL -,f17 AZL go.TO PICA 93,24 5NA 119,05 ECC ,27036 IN(: ,6954 Vl 29.465

LCP 64,62 VP 36,673 GAP -14,76 A21_ 89,96 TAL 181,55 TAP 274,79 RCA 86,86 APO 151,24 V2 35.117
GP -12.54 ZAL 68.33 ZAP 12.67 ETS 78.36 Z._E 157.57 ETE 335.17 7AC 88.75 ETC 260.38 CLP -1.81

DLA -24.92 RA/,. 240.I2 RA0 6567.7 VEL 11.780 PTH 2.08 VHP 9.353 0PA °32.05 RAP 237.26 ECC 1.2862
L-I T|NIE INJ I.AT INJ LO_ INJ RT ASC IN./ AZI4TH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

1261.36 9.33 346.44 101.93 116.86 9 29 2 661.4 12.86 339.54

5745,72 27,_3 _72,73 107,84 98,10 14 46 39 5145.7 28,07 864,16

1071,45 7,43 331,47 100,9"Z 119,04 10 24 41 471,5 11,25 324,77

5410,86 £'9,36 248.39 108,14 95,91 16 24 56 4810,9 29,86 239.62

99| .97 3_32 3_"Z._'Z 96.38 124.04 I0 48 42 392.0 7.76 316,65

5063.11 34.17 L_'4_.31 IO8.47 90.85 18 10 17 4463.1 33.91 215.07

NI0-COURS_E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

S_T 1134.5 S_R 489.1 S_3 126.1 ST 389.4 SR 452.1 SS 227.9

RRT -.4|39 _F .4591RTF -.7989 CRT -.6228 CR5 o.5527 CST .9915

• 16 1_33,4 F_3 -,0776 RI3 ,8076 LSA 572.0 NSA 283.7 SSA 19,3

$61 J153,5 S6Z 437.2 THA 168.17 ELI 539,3 EL2 255.5 ALF 128.24

LAUNCH OAT[ AUG 25 1970 FLIGHT TIME 90.00 ARRIVAL 0ATE NOV 23 1970

HELIOCENTRIC CONIC

RL 151.2_ LAL -.00

RP 107,88 LAP -.51

RE 43,102 GL -3.28

PLAMETOCENTRIC CONIC

C3 15.733 VHL 3.966

LNCH ATNTH LNCH TIME

90.00 8 45 5

90,00 13 25 52

100,O0 9 47 15

IOO.OO 15 6 24

IlO,OO 10 17 17

110.OO 16 52 52

OISTAN(E 226,607

LOL 331,39 VL 25.506 GgL -,76 ATL 90,51HCA 96,45 5MA

LOP 67.84 VP 36.821 GAP -13.85 AZP 89.94 TAL 182.17 TAP

GP -13,42 ZAL 89,45 ZAP 13,92 ET5 70.88 ZAE 155,19 ETE

120.13 ECC ,25909 INC .5097 Vl 29.465

278.62 RCA 89.01APO 151.25 VZ 35.129

334.37 ZAC 88.01ETC _60.60 CLP -3.74

OLA -23,77 RAL 239,13 RAO 6567,6 V_L 11,110 PTH 2,06 VHP

L-I TIME INJ LAT INJ LONG 1NJ RT &SC |NJ AFNTH INJ TIME

1_04.24 8.00 348.89 98.8_ 117.25 9 6 50

5657.03 27,91 266.33 104.83 94,96 15 0 10

1103.61 6.37 333.27 97.93 119.27 lO 5 38

5332.89 29.76 242,6_ 104,'91 92.91 16 35 17

1009,43 2.65 323.83 95,64 124,09 10 34 6

4999,84 34.13 217.37 105,0! 87,92 18 16 12

OIFFERENTIAL CCRR_CTIONS

TOE .1593 TRA -,6746 TC3 ,5443 BAU .12_1

ROE °.3085 RRA ,0413 RC3 -.2727 FAU .03127

FOE -.0924 FRA .5400 FC3-I.7205 85/> 3279

802 .3472 _A .6758 BC3 .6088 FS,P -352

LAUNCH OAT[ AUG 2,.P 1970

NI0-COURS£ EXECUTION ACCURACY

5GT 1171.7 S6R 499.7 .SG3 139.5

RRT -.4_32 _ ._385 RTF -.8074

366 1273.8 R_3 -.0937 R13 .8177

SGJ 1196.9 .SG2 436.0 /HA 167.36

8,864 0PA -33.24 RAP 238.42 ECC 1,2589

PO CST TIN INJ 2 LAT INJ _ LONG

704.2 11.59 342.05

5057.0 28.31 257.69

503,6 10.22 326,60

4732.9 29.85 233.82

409.4 7.11 317,58

4399.8 33,46 208.19

ORBIT OETERHINATION ACCURACY

ST 393.9 5R 446,1 SS 223,1

CRT -.6196 CRS -.4980 CST .9840
LSA 566,3 NSA 287.7 SSA ZD.2

ELI 536.8 EL2 256.9 ALF 129.30

FLIGHT TINE 92.00 ARRIVAL DATE NOV 25 1970

h_LIOCENTRIC CONIC

RL 151,22 LAL -.DO

RP 107,84 LAP -.32

RC 44.254 GL -2.18

PLAMET(XENTRIC CONIC

C3 14.312 VHL 3.783

OISTANCE _33.369

LQ. 331.39 VL 25.686 GAL -.93 AFL g0.32 HCA 99.67 SMA 121.14 ECC .24876 INC .3214 Vl 29.465

LOP 71.06 VP 36.937 GAP -12.98 AZP 89.95 TAL 18_.83 TAP 282.50 RCA 91.01 APO 151.28 V2 35.141

GP -14.40 ZAL 90.66 ZAP 1_.48 ETS 64.60 ZA[ 152.97 [TE 333.37 ZAC 87.16 ETC 260.81 CLP -5.73

LNO4 A2'NTH LNCH TIME L-I TINE INJ LAT

90.OO 8 21 57 1350.25 6,55

90,00 13 40 43 55_.64 28.27

IOO.OO 9 26 53 1140.66 5.13

IOO.O0 15 18 EB 5253.46 29.89

110.OO 10 1 19 1032.71 1.76

110.OO 17 0 31 4934.18 33.85

OIFFERENTIAL CORRI[CTIONS

TOE .1647 TRA -.64_ TC3 .6895 BAU .1476

ROE -.28_ RRA .0457 Re3 -.3464 FAU .03378

F0E -.0800 FRA ,5517 FC3-2,0436 BSP 3752

_OE .3333 BRA .6452 BC3 .7716 FSP °409

OLA -22.44 RAL 239.09 RA0 6567.6 _fl[L 11.649 PTH Z.04 _4P 8.398 0PA -34.51 RAP 239.49 ECC 1.2355

INJ LONG INJ RT A_ INJ ATNTH INJ TINE PO CST TIM IHJ 2 LAT INJ 2 LONG
351.50 95.8_ 117.61 8 44 27 750.2 10.20 344.72

259.89 101.74 91_75 15 13 31 4968.6 28.21 251.22

335,32 95,04 119.49 9 45 53 _40,7 9.02 328.69

236,73 101.76 89.81 16 46 I 4653,5 29,54 227.94

325.05 92.9_ 114,14 10 18 31 432,T 6,23 318.81

2J2.21_ 101,3_ 84.91 18 22 45 4334.2 32.77 203.19

MIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1202.8 SC.R 516.6 $63 155.1 ST 403.2 SR 439.5 SS 218.Z

RRT -.5233 RgF .5673 RTF -.8292 CRT -.6586 CRS o.4512 CST .9632

566 1309,0 823 -,0824 R13 .8398 LSA 569,5 MSA 280.3 55A 20.9

5G1 1237.0 S_2 428,0 THA 165,57 ELI 543.7 EL2 245,3 ALF 131.27
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATg AUG 25 1970 FL|_T TIN[ 94,00 ARRIVAL OAT[ _ _ 1970

HELIOCENTRIC CC_I IC

RL 151 .22 LAL -.00 LOL 331 .39 VL

RP 107.81 LAP -.13 LOP 74.28 VP

RE 45.436 6L -.93 GP -15._O ZAL

PLANE TO([NTRX C CONIC

C3 13.099 VHL 5.619

LN(,J't ATIATH LN_H TIME

90.00 7 58 37

gO.OO 13 55 38

100.00 9 5 56

100.OO 15 31 0

110.00 9 44 _I0

110.00 17 8 55

01FFERIENT IAL _CTION$

r0g .155Z TRA -.6257 TC3 .8098 BAU oleO?

ROg -.2700 RRA .0516 RC3 -.4317 FAU .0_9

Ir0£ -,0563 FRA .5701 ¥C3oZ.39_6 8SP _05

80£: .3114 8RA .6278 B(:3 .9177 FSP -458

01STAN([ 240.130

25.850 GAL -J,10 AZL g0.13 HCA 107,.89 StAA

37.082 GAP -IZ.14 ATP 89.97 T_, 183.51 TAP

91.94 7AP 17.30 ETS 59.44 ZAIE 150.90 gY£

122.09 ECC .23934 IN¢ .1292 _r! 29.46fl

286.41 R(A 92.57 APO 151,31 VZ 35,152

332.19 ZAC 86.17 ETC. ZGI.0! CLP -?.79

0LA -Z0.94 RAL 237.03 RAD 6567.5 Vfk 11.597 PTN

L-I TIME INJ LAT

1399.93 4.96

5450.26 28.28

1182.67 3.72

5172.75 Z9.72
I061.81 .65

4866.37 33.32

Z.O3 _ 7.958 DPA -)S.86 RAP 240.46 ECC 1.2156

|NJ LCI_ INJ RT ASC |NJ AZNTH INJ TIN[ PO CST T|N INJ 2 LiT IN,/ Z LONG

354._0 92.98 117.91 8 21 57 799.9 8,68 347.57
253.42 98.64 88.51 15 L_ 58 4880.3 27.78 244.80

337.64 _Z.28 |19.68 9 L_ 39 SBZ.? 7.64 33! .05

230.73 g8.58 86.66 16 $7 IZ 4572.8 28.94 i_='Z.02
3215.57 g0.37 124.18 10 2 12 461.8 5.13 320.35

_7.04 g8.15 81.87 18 30 2 4266.4 31.83 1_.13
NID-COI,IRSE EXECUTIClq ACCURACY CRIBIT OETERNIN&T|CN ACCURACY

_T 1238.4 SGR fl36.7 SG3 171.B ST 402.4 SR 428.4 SS 211.6
RRT -.5741 _ .6231 RW o.8395 CRT o.6587 CRS -.3505 CST .9292

|347.9 11_3 -.0933 R13 .8519 L,_A 556.3 NSA 283.2 S$A 21.9

SG| 1279.Z _ 424.7 THA |M.23 ELI 535.5 EL_ 242.2 ALF 132.29

LAUNCH OATE AUG 25 1970 FLI_,IT T|NE N._ ARRIVAL DATE NOV 29 1970

HEL I(X:£NTRI C C.CNIC

RL 151 .Z_ LAL -.00

RP 107.77 LAP .0G
RC 46.738 GL .50

PLANE TO¢ENTR|C CCNIC
C3 12.071 VHt. 3.474

LNO4 AZNTH _ TINE

gO.00 7 35 7

gO.O0 14 10 47

100.00 8 44 Y'Z
100.00 15 44 3

II0.00 9 _6 59
II0,00 17 18 6

O|STAI_£ 246.885

LOb 331.39 VL L_.O00 GAL -1.26 A2L 89.93 _ 106.12 _ 122.96 ¢CC .23077 IN(: .06S6 Vl 29.465

L(3P 77.50 VP 37.197 GAP -11.33 A2P gO.O2 TAL 184.22 TAP 220.34 RCA 94.59 APO 151.34 V2 35.163

GP -16.73 214, 93.27 ZAP 19._8 ETS 55.21 ZAK 148.98 ETE 330.80 ZAC 85.05 ETC 261,19 CLP -9.93

OLA -19.23 RAL 235.99 RAO 6567.5 VI[L 11.552 P1H 2.02 VHP 7.542 0PA -37.32
L-] T|NE |NJ LAT |NJ _ |NJ RT ASC |NJ AZNTH |NJ T|NE PO CST T|N

1453.73 3._ 357._ gO.33 118.14 7 59 21 853.7

5_31.55 27.95 _46.9G 95._0 85._ 15 40 _q 4791.6

1229.75 2.12 340.23 89.?0 119.82 9 5 2 629.7

50g0.77 29.24 224.69 95.46 83.51 17 8 54 4d90.8

1096.74 °.69 328._9 e7.95 124.18 9 45 16 496.7

4796.54 _..52 _01.75 _4.87 78.83 18 38 2 4196.5
O | FFERI_NT|AI. _CTIOI_

TOE .1426 TRA -._076 TC3 .9_43 8AU .173G

ROE -.2496 _A .0582 RC3 -.5330 F_J .03g06

FOE -.OZ4Z FRA ._897 IRC3-2.8017 BSP 4057

BOg .2875 _RA .6104 BC3 I .0756 FSP -514

RAP 241.33 IrCC 1.1987
IN| 2 LAT IN| 2 LONG

7.00 350.64

27.01 238.42

6.08 333.67

28.04 216.09

3. BO 32?.. 18

3(3.64 193.04

ORBIT 0ETERMINATION ACCURACY

ST 396.3 SR 413.0 SS 206.6

CRT -.6fl22 CRS -.2023 CST .8669

LSA 535.3 t4SA 288.5 SsA 23.0

ELI 520.3 EL2 238.4 ALF 133.20

NIO-_0U_S_ £XECUTIOM ACCURACY

SGT 1_6.3 _ _3.O SG3 190.3

RRT -._43 I_F .6720 RW -.8484

SG8 1385.8 R_3 o.1059 213 .8632

S6I 1320.0 S_2 421.9 THA 162.(NS

L_UNCH 04Tlr AUG 25 1970 FLI6HT TIN[ 98.00 ARRIVAL 0ATE 0EC l 1970

/_q[L IO([NTRIC CONIC

RL 151 .22 LAL -.DO

RP 107.74 LAP .26

RC 48.150 GL 2.12

PLAN[ TOCENTRIC CONIC

C_ JI._R VHL 5._4_

LN(J4 A_NTH LN_H TIN[

90.00 7 II 31

90.00 14 26 18

100.OO $ 22 48

100.00 15 57 43

110.00 9 8 55

110,0(3 17 2B 4

0 IgFERENTIAL CC_IECTIC_S

TOE .1276 TRA -.fl910 TC3 1.0581 BAU .18452

ROE -.2282 RRA .0_1 RC3 -.6514 FAU .0420G
FOE .0174 FRA .61_0 FC3-3.2493 6,_ ° 4207

80£ .2615 _RA .5947 8C3 1.2426 FSP -576

01 STANCE 253.633

LOL 351.59 VL 26.136 GAL -|.42 ATL 89.73 H(.A 109.34 S_ 123.78 ECC .22300 INC .2706 Vl 29.465

LOP 80.73 VP 37.502 GAP -10.55 AZP 90.09 TAL 184.94 TAP 294.29 RCA 96.17 APO 151.58 v2 35.174

GP -18.11 7AL 94.62 2AP 21.69 ETS 51.75 7AK 147.21 ETE 529.20 2AC 83.77 ETC 261._5 CLP -12.15

0LA -|7.38 RAL 234.97 gA0 6567.4 VI[L 11.515 PTH 2.01 VHP 7.151 0PA -38.90 RAP 242.05 FCC 1.1845

L-I TIN[ INJ LAT INJ LCN6 INJ RT AS_ INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1511.99 1.38 .57 87.91 118.29 7 36 43 912.0 5.15 353.92

5_02.32 27.29 240.51 92.68 82.12 15 54 41 4702.3 25.92 232.12

1281.99 .35 343.09 87.34 119.89 8 44 10 682.0 4.33 336.56

5007.55 28.45 218.63 92.48 80.42 17 21 10 4407.6 26.83 210.20

1137.48 -2.24 3_.51 B5.72 124.12 9 27 53 537.5 2.25 324.31
4724.82 31.45 1_N_.43 91.75 75.85 16 46 49 4124.8 29.18 187.96

NIO-C(_URS[ IrXECUTICN ACCURACY ORBIT 0ETERNIN_TION ACCURACY

SGT 1293.4 _ 597.3 SG3 210.6 ST 386.3 SR 392.4 SS 208.5
RRT -.6729 _ .7331 RTI r -.8563 CRT -.6391 CRS -.0070 CST .7648

SC_ 1424.6 R_3 -.119G R13 .8740 LSA S07.7 NSA 297.3 SSA 24.2

S_I 1361.4 SC,Z 419.8 THA 1C_.84 ELI 498.5 EL2 233.9 ALF 134.30

LAUNO_ OATE AUG 25 1970 FLIGHT T|NE 100.00 ARRIVAL 0ATE DEC 3 1970

H_L I(X:ENTRI C CONIC

RL 151.22 LAL. -.00

RP 107.71 LAP .45
RC 49.661 CA. 3.9'Z

PLAN[ TO_IrNTR|C CON|C

C3 10.493 VHt, 3.239
LNCH AZNTH LNC,H TINE

90.00 6 47 52

90.00 14 42 ZI

IOO._X) 8 0 51

IOO.OO 16 12 3

110.00 8 SO

IJO.OO 17 38 55

DISTANCE Z_O. 3/D

LCL 331.39 VL ZG.2fl9 GAL -1.56 ATL 89.52 I'_A 112.57 .f_AA 124.52 ECC .21599 INC. .4829 Vl 29.465

LOP 83.96 VP 37._7 GAP -9.79 A2'P g0.19 TAL 185.67 TAP 2_.24 RCA 97.63 APO 151 .42 V2 35.184

GP °19.65 FAt. 95._M ZAP 24.24 rTS 48.90 2AE 145.55 EYE 327.35 2AC 82._0 ETC 261.48 _CLP -14.48

OLA °15.31 RAL 234.02 RN) 6567.4 MEL. 11.484 PTH 2.OO VHP 6.786 DRA -40.61
L-| TIN[ |NJ LAT |NJ _ IN| RT AS( IN| AZt47H IN| T|NE PC) (:ST TIN

1574.97 -.65 4.09 85.76 118.31 7 14 7 975,0

5212._ 215.29 2_4.12 89.94 79.07 16 9 14 4612.4

1539.48 -1 ._0 346.25 85.23 119.85 B 23 J0 739.5

4923.11 27.34 212.60 89.69 77.43 17 34 7 4323.1

1184.02 °4.02 332.95 83.72 123.97 9 l0 12 584.0

4651.33 30.10 191.13 88dl6 72.98 18 56 26 4051.3

O IFFERfNT IAL CCIQ_(:T|CNS

TOE .1094 TRA -.5744 TC3 1 .I?BZ _4J .1989

ROE -.2049 RR_ .0754 R¢3 -.7892 F4U .04534

FOE .0713 gRA .6_1 FC3-3.740B BSP 4359

BOE .2323 8RA .5793 BC3 1.4181 FSP -644

RAP 242.62 ECC 1.1727

INJ 2 LAT IN| 2 LONG
3.14 357.46

24.51 225.90

2.39 339.73

25.34 204.37

.47 326.74

27.48 182.92

ORBIT 0ETERNINATION ACCURACY

ST 371.3 SR 365.1 S$ 223.1

(:RT -.6167 CRS .2159 CST .6255

LSA 472.3 MSA 311.8 SSA 25.3

ELI 468.2 EL2 227.9 ALF 135.78

XIO-_ ELOCUTION ACCURACY

SGT 1315.2 SGR 641.8 SG3 232.8

RRT -.7J,_0 _ .7B37 RW -.8633

SG8 1463.4 _3 -.13_ R13 .8848

S_1 1402.2 SG2 419.0 THA 158.70

1220



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCH CATF AUG _5 1970

HELIOCENTRIC CONIC

RL IS1 .2Z LAL -.DO
RP 107.66 LAP .64

RE 51.263 GL 5.9Z

PLAMETC_.ENTRIC CONIC

C3 9.912 VHL 3.148

LN(J4 ATNTH LNCH T_ME

90.00 6 14 l|
_O.(30 14 59 5

lO0.O0 7 38 46

ZOO.OO 16 27 l|

II0.00 8 31 46

llO.00 17 _0 42

FL|_¢T TIME 102.00 ARRIVAL 0ATE DEC S 1970

C ZSTANCE Z67.094

LOL 331.39 VL Z6.370 GAL -1.69 ATL 89.29 NCA 115.80 &qA 123.Zl ECC .Z0968 INC .705fi Vl 29.465

LOP 87.19 VP 37.464 GAP -9.07 AZP 90.3| T4L 186.39 TAP 3OZ.J9 RCA 98.96 APO 151.47 V2 35.193

GP -21.38 ZAL 97.32 ZAP Z7.03 ETS 46.53 ZAE |44.00 ETE 3Z5.23 7AC 80.64 ETC 261.58 CLP -|6.93

DLA -|3.04 R4L 233.|5 RA0 6567.4 VEL 11.459 PTH J.99 VHP 6.448 DP4 -42.47 RAP 242.98 ECC J.163J

L-! TIN[ ZNJ LAT |NJ _ |NJ RT A_ IN| A_ITH |NJ T[N[ PO CST TIN IN| 2 LAT |NJ 2 LONG
J642.94 -2.84 7.88 83.90 118.19 6 flJ 35 1042.9 .9fl 1.25

3121.58 24.96 227.81 87.44 76.17 16 24 27 4521.6 22.81 219.79

1402.33 -3.72 349.71 83.42 119.68 8 2 9 802.4 .26 343.J8
4837.40 25.93 _.62 87.15 74.58 17 47 50 4237.4 23.56 |98.62

1236.36 --6.00 335.70 82.D0 123.72 S 52 23 636.4 -I .fi3 329.47

4976.16 Z8.49 185.87 86.24 70.25 19 6 58 3976.2 25.53 177.94

OZrFE/_NTIAL CORI_CTJONS NIO-COJRSI[ EXECUTION A4_CURACY

TOE .0883 TRA -.SS88 TC3 1.2860 _ .Z|J6 _T |330.9 S_ 698.2 SG3 256.8

ROE -.J789 RRA .0863 RE3 -.9467 F_MJ .04881 RRT -.7575 RRF .8289 RTF -.8690 CRT -.5850 DR5 .4149

FOE .1391 FRA ,6686 IrC3-4.2635 B_IP 4496 _ 1502.9 1_3 -.|484 R|3 .8952 LSA 431.3 MSA 334.6

8OE .1996 BR4 .fl655 8C3 I .5969 F_ ° -718 SGI 1442.9 $62 4213.4 THA 156.18 EL| 430.3 EL2 219.3

LAUNCH D4TE AUG 25 1970 FLJ6HT TIN[ 104.00 ARRIVAL DATE DEC 7 1970

HELIOCENTRIC CONIC OZSTANCE 273.804

RL 151.12 LAL -.00 LCL 331.39 VL _.470 GAL -1.8| AZL 1_J.06 ptr_ 119.03 ._44 12_.84 ECC .20404 INC .9404 vJ 29.463

RP 107.65 LAP .82 LOP 90.42 VP 37.563 GAP -8._J7 AZP g0.46 TAL J.87.09 TAP 306.12 RE4 100.16 APO 151.51 V2 35.202

f_. _11.948 GL 8.12 GP -23.33 Z4L 98.59 ZAP _D.05 ETS 44._2 ZA_ J42.51 ETE 3LP'Z.82 lAD 78.75 ETC 261 .64 CLP -19.50
PLANE TOCENTRI C CONZC

C3 9.455 _ 3.O75 DLA -10.59 RAL 232._J RAO 6567.3 VEL |1.439 PTH 1.98 VHP 6.138 DPA -44.51 RAP 243.11 ECC 1.1556
L_J4 A2NTH LNCH TINE L-| T|I4E IN| LAT IN| _ IN| RT AS(: |NJ AZt4TH IN| TINE PO C$T TIN IN| 2 LAT IN| 2 LONG

90,DO 6 0 35 1716.17 -5.19 11.99 82.39 117.88 6 29 11 1116.2 -1.42 3.33
90.00 1S 16 40 5029.75 23.32 2Z! ._18 85.23 73.47 16 40 30 4429.8 20.83 213.79

IDO._O 7 16 39 14713.76 -6.0"_ 353.49 81.94 |19.34 7 4| 10 870.8 -2.06 346.93

1(30,O0 16 43 17 4750.39 24.L_Z _00.72 84.92 71.93 18 2 27 4150.4 21.53 192.96

lID.DO 8 12 36 JZ94._kl -8.19 3_J.78 80.61 123.30 8 34 30 694.5 -3.75 332.51

110.130 |8 3 30 4499.3# 16.61 |80.69 83.95 67.71 19 18 29 3699.4 23.39 J73.0fl

DIFFERENTIAL CORf_CT|ONS NZ0-C_JR._[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .0637 TRA -.346_ TC3 |.3658 _U .2234 _GT |336.5 5GR 767.6 SG3 281.9 ST 333.5 SR 283.3 55 311 .4

ROE -.1483 RRA .1006 RC3-I.IL_dl F_J .0§134 RRT -,7684 /_F ._674 RTF -.8722 CRT -.5414 CRS .5490 CST .393!

FDE .2252 FRA .7032 FC3-4.7913 BSP 4597 _C4B |_43.0 _3 -.|644 R13 .g051 LSA 387.5 MSA 370.9 SSA 26.9

BOE .1616 _ .5534 _C3 1.7677 FSP -794 _l 1482.9 ._2 426.2 THA J53.29 ELI 386.2 EL2 205.7 ALF !43.4]

CRBIT DETERNIN_TION ACCURAC_

ST 353.0 SR 329.6 SS 255.9

CST .484|

SSA 26.3

ALF 138.35

L4UNCH _4TIr AUG 25 197_

HELIOCENTRIC CONIC

RL 131.22 LAL -.00

RP !07.63 LAP 1.01
RC _4.70? GL IO.$3

PLANETO_ENTRIC C(3NIC

23 9.!16 W4L 3.0!9

LN(J4 AZNTH LN_H T|NE

90.00 5 36 59

90.00 15 35 16

IDO.DO 6 34 29

100.00 17 0 27

llO.OO 7 53 59

FL|GHT TIN[ 106.00 ARRIVAL DATE 0EC 9 1970

LOt. 331.39 VL _6.559 GAL

LOP 93.65 VP 37.634 GAP

GP -25.50 ?AL 99.78 Z_P

DISTANCE "280.497

-1.92 ATL 88.81 PICA 122.26 SNA 126.41 ECC .19901 INC 1.J907 vJ 29.465

-7.69 AZP 90,64 TAL 187.76 TAP 3J0.0_ RCA JOI.Z§ APO 15!.56 V2 35.210

33.33 ETS 42.76 ZAE 141.04 ETE 3213.08 7AC 76.62 ETC 261.64 CLP -22.22

OLA -7.94 RAL 231.77 RAC 6567.3 VEL 11.424 PTH 1.98 VHP 5.858 OPA -46.73 RAP 242.95 ECC 1.1500

L-I T|NE |NJ L_T ZNJ LONG |NJ RT A_ IN| AZNTH IN| TINE PO CST TIN IN| 2 LAT IN| 2 LONG

1795.03 -7.68 16.44 8J.26 117.34 6 6 54 1195.0 -3.95 9.74

4936.66 21.36 215.44 83.37 70.98 16 57 33 4336.7 18.59 207.88

1_44.97 -8.47 3_7.6_ 80.83 118.77 7 20 14 945.0 -4.57 351.02

4661.94 LP'_.23 194.91 83.04 69.49 18 18 9 4061.9 19.24 187.39

1336_67 -I0.57 342.23 79.57 122.70 8 16 38 758.7 -6.18 335.88
110.OO 18 17 L_ 442J.01 24.48

OZFFE_ENTIAL CORRECT|ONS

TOE .0423 TRA -.5_1 TC3 1.4431 8AU .2_15

ROE -.1139 _R4 .1167 RC3-1.32|4 F_U .03619

FOE .3247 FR4 .7411 FC3-5.3367 8SP 4828

8OE .1213 B,q4 .5418 8C3 1.9567 FSP -885

L4UNCH OATE AUG 25 19/0

HELIOCENTRIC COpil C
_- 151.22 L_L -.00

RP 107.60 LAP 1.19

RC 36.9_1 GL 13.15

PLANE T(_ENTR|C CON|C

C3 8.889 VHL 2.981

I.NCH A2'NTH LNCH TII_
90.O0 3 13 21

go .00 1S 35 8

100.00 6 32 17

|OO.OO 17 18 53

IIO.DO 7 35 1

175.59 82.0_ 65.37 19 3J 7 3821.0 213.95 168.23

NIO-C(X_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT J339.Z SGR" 856.4 SG3 308.9 ST 315.6 SR 227.5 SS 382.3

RRT -.8|gO _ .900J RTF -.8769 CRT -.5341 CRS .5951 CST .3468

368 1589.6 _23 -.|708 R13 .9167 LSA 421.5 MSA 345.2 SSA 26.6

_| 13_0.3 _62 4]0.0 TH4 149.72 ELI 347.7 EL2 174.6 ALF 150.97

FLIGHT T|NE JOB.00

Ol STANCE _67.173

LQ. 331.39 VL 26.639 GAL o2.0_ 471. _8._4 PICA 125.49 SMA 126.92 ECC .19434 INC 1.4597 VJ 29.465

LOP 96.89 VP 37._J_ GAP o7.04 AZP 90.83 TAL 188.40 TAP 313.89 RCA 102.23 APO 151.61 v2 35.218
GP -27.93 7AL 100.85 ZAP _6.87 ETS 41.17 ZAE |39.54 ETE 317.02 7AC 74.23 ETC 261.59 CLP -2S.JJ

OLA -9.11 RN. 231.30 840 6_7.3 VEL ||.414 PTH 1.98 _ 5.610 0PA -49.16 RAP 242.44

L-| TZNE |NJ L4T |NJ _ |NJ RT 45( ]NJ A21NTH |NJ TJNE PO CST TIM ZNJ 2 LAT

1879.94 -10.30 21.31 80.56 116.32 5 44 41 1279.9 -6.65

4842.0G 19.16 209.39 81.90 68.75 17 15 50 4242.1 16.11

1625.31 -|1.07 2.18 80.1_ 117.94 6 59 22 1025.3 -7.25

4571.9_ 19.97 189.18 81.56 67.29 18 35 5 3971.9 16.72

1428.94 -13.12 346.07 78.94 |21._ 7 58 49 828.9 -8.82
110.00 18 32 _J 4341.06 L_Z.|2

OIFFERENTZAL CCRtRECTZCNS

TOE .0169 TRA -.5|54 TC3 1.4747 BAU .2530
ROE -.0714 RRA .1371 RC3-1.3332 FAU .05_

FOE .4475 FRA .7845 FC3-5.8324 8_P 499G

_3E .0733 8RA _ar_333 8C3 2.1288 FSP -972

170.59 80.49 63.25 19 45 0

ARRIVAL DATE DEC 11 1970

ECC 1.1463

JNJ 2 LONG

14.52
202.05

355.47

18J.89

339.6!

3741.1 18.36 163.48

(3R_IT OETERN|NATION ACCURACY

ST 301.2 SR 160.8 SS 474.1

CRT -.59§4 CRS .5027 C$T .3744

LSA 496.8 MSA 306.4 SSA 25.5

ELI 3J8.9 EL2 122.1ALF !59.18

NI0-COJ_SlE EXECUTION ACCURACY

SGT 1327.9 _ gG2.7 SG3 336.0

RRT -.8_89 RRF .9257 RW -.8783

5_B 1640.| R23 -.1767 R13 .9277

SG! 1579.9 5GZ 440.3 THA 145.65



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE AUG 25 1970 FLIGHT TINE 110.00 ARRIVAL 0ATE

HELIOCFNTRIC CONIC DISTANCE 293.828

RL 151 .12 LAL -._(J LOL 331 ,39 VL _6.709 GAL -Z.IO ATL 68.25 HCA 128.73 SNA 127.38 ECC .19059 IN(: 1,7514 Vl 29.465

RP 1137.58 LAP 1.37 LOP 100.12 VP 37.7§4 GAP -6.41 AZP 91.10 TAL 188.99 TAP 317.72 RCA 103.10 llPO 151.65 V2 35.225

RC 58.419 GL 15.98 GP -30.64 ZAL 101.77 ZAP 40.66 £75 39.66 ZAE 137.94 ETK 313.61 ZAC 71.55 ETC 261.46 CLP -28.17

PLANE TOCENTRIC CONIC
C3 H.777 VHL Z.963 CLA -2.IO RAL 231.00 RAD 6367._ Vl[L 11.409 PTH I .97 VHP _._97 0PA -51.80 RAP 241.49 ECC 1.1444

LNO4 AZNTH LNCM TINE L-I TINE INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TINE PO E$T TIN INJ 2 LAT INJ 2 LONG

90.00 4 49 35 1971.52 -13.03 26.65 B0.32 115.37 5 22 27 1371.5 -9.50 19.74

90.00 16 16 31 4745.61 16.68 _03.41 80.87 66.78 17 35 37 4145.6 13.39 196.27

100.00 6 9 57 1712.28 -13.79 7.Z0 79.94 116.78 6 38 30 1112.3 -lO.O9 .36
100.00 17 38 30 4480.09 17.46 183.52 80.51 65.34 18 33 30 3880.1 13.99 176,44

110.00 7 15 58 1505.66 -15.84 380.36 78.78 120.70 7 41 3 905.7 -11.65 343.75

110.00 18 49 19 4259.47 19.54 165.67 79.41 61.38 20 0 19 3659.5 15.57 158.80

DEC 13 1970

DIFFERENTIAL CORRECTIONS NIO-C..OUR,_E EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TOE -.OO83 TRA -.50Z4 TC3 1.4650 BAU .2686 _T 1303.6 S6R 1089.5 SG3 362.5 ST 293.3 SR 106.1 5S 581.7

ROE -.0192 R'RA .1624 RC3-I.7594 FAU .06331 RRT -.8520 _ .9455 RTF -.8773 CRT -.8910 CRS -.0490 CST .4438
FOE .591? FRA .8331 FC3-6.2446 BSP S|85 $66 1698.9 RZ3 -.1765 R13 .9389 LSA 599.7.NSA 274.7 SSA 23.5

BOE ,O210 eRA ,5280 BE3 2,2895 FSP -1038 SGI 1637,0 _ 454,Z THA 140,98 ELI 308,5 EL2 45,8 ALF 161 ,72

LAUNCH DATE AUG 25 1970

hELIOCENTRIC CONIC

RL 151.22 LAL -.1_3

RP 107.56 LAP 1.54

RC 60,358 GL 19.04
PLANETOCENTRIC CONIC

C3 8.784 VHL 2.96.40LA
LNCH ATMTH LNCH TIN[ L-I T|I_ |NJ LAT

90.00 4 25 30 _070.62 -15.83

90.OO 16 39 4_ 4646.84 13.93

1{30,OO 5 47 21 1806.60 -16.61

100,00 18 0 35 4_6.09 14.?0

110.00 6 56 46 1589.33 -18.68

110.00 19 740 4176.12 16.73

OIFFERENTIAL CORfq[CTICNS

TOE -.0320 TRA -.4_O1 TC3 1.4071 BAU .2858_
ROE ,0455 RRA ,1940 RC3-J ,9857 FAU ,06622

FOE .7570 FRA .88_, FC3-6,5260 85P 5390

BOE .0556 eRA .527| BE3 2.4337 FSP -1137

FLIf_4T TINE 112.00 ARRIVAL 0ATE DEC 15 1970

0ISTANCE 300.464

LOL 331.39 VL 26.772 GAL -2,18 AZL 87.93 14C2&131.96 5MA 127.79 ECC .18713 IN_ 2.0708 Vl 29.465

LOP 103.36 VP 37._34 GAP -5.80 AZP 91.38 TAL 189.54 TAP 321.30 RCA 103.87 APO 151.70 V2 35.232

GP -33.63 ZAL 102.30 ZAP 44,72 ETS 38.14 Z/UE 136.19 ETE 309,88 ZAC 68.57 ETC 261.24 CLP -31.42

1.09 RAL 230.89 RAD 6567.3 VI[L 11.409 PTH 1.97 VHP 5.223 OPA -54.65 RAP 239.99 ECC 1.1446

INJ LONG INJ RT A.T_ INJ AZNTH INJ TIME PO C$T TIM INJ _ LAT INJ 2 LONG

32.37 _0,62 113.79 5 O 1 1470.6 -12.49 25.49

197,45 80.33 65.10 17 57 12 4046,8 10.46 19_.50

12.78 80.25 115.21 6 17 2B 1206.6 -13.08 5.77
177.90 79,95 63.68 19 13 41 3786.1 11.05 171.01

355.17 79.14 119.16 7 23 15 989.3 -14.65 348.38

160.81 78,81 59.76 213 17 16 3576.1 12.61 154.16

NIO-ODURSE E_CUTIC]N ACCURAte ORBIT DETERMINATION ACCURACY

S6T 1263.9 _ 1238.5 $63 386.8 ST 292.0 5R 147.1 SS 701.9

RRT -.8578 _ .9603 RTF" -.8732 CRT -.8921CRS -.8329 CST .5216

1769.6 _3 -.1691 R13 .9302 LSA 732.3 NSA 250.7 SSA 20.9

,_1 1705.5 $62 471.8 THA 135,68 ELI 321.3 EL2 60.4 ALF 154.85

L4UNCH O4TE _UG 25 1970

Ht[LICX:ENTRIC CONIC

RL 151.22 LAL -.(_

RP 107.54 LAP 1.71

RC 62.346 GL _.31

PLANr.TOCENTRIC CONIC

C3 8,925 V_L _.987

LN_H AZMTH LNCH TINE

90.00 4 0 48

_O.00 17 5 16

100.00 5 24 14

100.00 18 24 31

110.00 6 37 17

110.[30 19 21 57

FLIGHT TINE 114.00 ARRIVAL DATE 0EC 17 1970

0ISTANCE 307,077

LOt. 331,39 VL 26,826 GAL -2,24 AZL 87,58 HCA 135,19 S_A 128.15 ECC ,18410 INC 2,4245 Vl 29.465

LOP 106.60 VP 37.848 GAP -5.21ATP 91.72 TAL 190.02 TAP 325.21 RCA 104.55 APO 151.74 V2 35.238

GP -36.91 7AL 103.02 ZAP 49.02 ETS 36.51 ZA[ 134.21 ETE 305.84 ZAC 65.28 ETC 260.91 CLP -34.89

OLA 4.46 RAL 2_3.99 RA0 6567.3 V[L 11.416 PTH 1.98 VHP 5.093 OPA -57.70 RAP 237.79 ECC 1.t469

L-I "TIME INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ T11,_ PO CST TIM INJ 2 LAT INJ 2 LONG

2178.43 -18.68 39.21 81.fll 111.68 4 37 6 1578.4 -15.fi7 31.91

4545,10 10,94 191.48 1_.33 63.72 18 21 1 3945.1 7.32 184.67

1909.30 -19.48 19.06 81.16 113.13 5 56 3 1309.3 -16.18 11.82

4289.46 11.71 172.L_8 79.93 62.30 19 36 0 3689.5 7.91 165.55

1680.68 -21.62 .63 _0,09 117.15 7 5 17 1080.7 -17.81 353.58

40_3.85 13.76 156.01 78.73 58.40 20 36 8 3490.8 9.48 149.52
ORBIT DETERt41N_TION ACCU_ACV

ST 293.1SR 278.9 ss 828.9

CRT -.7530 CRS -.9739 CST .5947

LSA 892.1NSA 233.8 SSA 18.0

ELl 378.8 EL2 142.0 ALF 136.88

DIFFERENTIAL CO_I_CTIONS

TOE -.0509 TRA -.4771 TC3 1.2_ BAU .3049

ROE .1257 _i'A .1334 RC3-2._6 FAU .06828

FOE .9383 FRA .94L:_ FC3-6.6234 8SP 5642

BOg .1356 BRA .5311 8C3 2.5557 FSP -1205

LA_..H OATE AUG 25 19"/'0

H_LIOCENTRIC CONIC

RL 151.22 LAL -.00 LCl. 331.39 VL _.873 GAL

RP 107,53 LAP 1,87 LOP 109,85 VP 37,887 GAP
RC 64.373 GL 25.80 GP -40.47 ZAL 103.31 ZAP

PLAN[TOCENTRIC CONIC

NI0-(.OU_S/E EXECUTION ACCURACY

S6T 1206.1S6R 1410.1 S63 406.9

RRT -,8364 _ .9712 RTIF -,8647

56_ 1855.6 1_3 -.1543 R13 .9610

561 1789.5 $62 420.7 THA 129.81

FLIt_4T TINE 116.00 ARRIVAL DATE DEC 19 1970

0ISTANCE 313.668

-2.29 AZL 87.18 HC4 138.43 S_4A IL_.46 ECC .18148 INC 2.8211 Vl 29.465

-4.64 AZP _2.1| TAL lg0.44 TAP 328.86 RCA 105.15 APO 151.77 V2 35.243

53.52 ETS _1,?0 Z_E 131,94 _TE 301.55 _AC 61.10 ETC 260.44 CLP -38.59

1.98 Vl4P 5.014 0PA -60.91 RAP 234.67 ECC 1.1517

INJ RT A_ INJ AZ_4TH tNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
83,09 J08,92 4 13 16 1696.7 -18.69 39.1R

80,95 62,66 18 47 39 3839,5 3.97 178.72

82.76 110.41 3 33 34 1421.9 -19.35 18.68

80.32 61.23 21] 0 58 3589.5 4.58 160.00

81.74 114.53 6 46 56 1180.7 -21.07 359.50

79.25 57.31 20 37 18 3403.4 6.21 144.87

NIO-(.OdR_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1128.6 SGR 1_5.1 SG3 421.1 ST 290.2 SR 457.0 SS 957.5

RRT -.8462 _ .9792 RTF -.8494 ERT -.7065 CRS -.9941 CST .6310

I_N_.I R_3 -.1330 R13 .9709 LSA 1077.1NSA 222.1 SSA 15.3

SGI 1894,9 S(,2 _09,4 THA 123,49 ELI 508.9 EL2 184.4 ALF 118.18

C3 9.221 _ 3,037 DLA 8.00 RAL _31.32 RAO 6567.3 VEL 11.428 PTH

LNCH A_MTH LNCH TIM_ L-| TIME INJ LAT INJ LONG

90.00 3 35 0 2296.68 -21.47 46.Z_

90,00 17 33 39 4439,45 7,69 185,42

100.00 fl 0 12 2021.87 -_.33 26.21

100.00 18 31 8 4189.49 8.49 166.61

110.00 6 17 15 1780.73 -24.fl9 6.88

110.00 19 _0 34 4003.40 10,60 151.22

DIFFERENTIAL COR1RI[CTIONS

TOE -.0625 TRA -.46_3 TC3 1.1454 8AU .3267

ROE .225fl _A ._818 RC3-2.3901FAU ,06926

FOE 1.1301 FRA ,9o_o8 FC3-6,3026 8SP 5981

B0E .2340 BRA .5414 _C3 2.6304 FSP -1260
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH CAT(: AUG 25 1970 FLIGHT TINE ||8.00 ARRIVAL 0ATE DEC 21 1970

PELIO(:ENTRIC CONIC 01STANCE 3Z0.Z35

RL 151.12 LAL -.00 COL 331.39 VL Z6,914 GAL -Z,33 4ZL 86.73 PiCA |41.66 :;NA

RP 107.51 LAP 2.03 L(3P 113.09 VP 37.919 GAP -4.09 AZP 91.§7 TAL 190.79 TAP

RC 66.441 GL 19.51GP -44.31 _AL 103.35 ZAP 58.17 ITS 32.60 ZA[ |29.34 ETE
PLANIETOCENTRIC CONZC

C3 9.709 VHL 3.116 CLA 11.70 RAL 231.88 RA0 6567.4 V[L !1.430 PTH 1.99 VHP

LNCH ArNTH LNCH TINE L-| TII4( INJ LAT INJ LONG INJ RT AS{: |NJ 4214TH

90.00 3 7 24 2427.92 -24.11 55,46 85.43 105.32

90.00 18 fl 45 4328.42 4.17 179.15 8Z.26 61.97

100.00 4 34 40 2146.45 -25.04 34,47 85,13 J06.88

100.00 19 21 10 4085.12 5.03 160.80 81.79 60.49

I10.00 5 f16 19 1890.93 -27.51 14.12 84.19 111.14

I10.00 20 16 0 3913.40 7.25 146.40 80.42 36.50

OIFFERI[NTIAL CORI_CTIONS NI0-COUR_E EXECUTION ACCURACY

_T 1028.9 SC,R 1819.7 ._3 426.5

RRT o.822d0 RRI: .9849 RTF -.8217

ZD90.4 RZ3 -.1079 R13 .9792

$61 _D22.9 S_2 527.0 THA 116.90

TCE -.0628 TR4 -.4453 TC3 .9440 BAU .3505

RDE .3495 RR4 .3423 RC3-2.5296 FAU .06868

FOE 1.3232 FRA I .0490 FC3-6.1243 BSP 6361

BOE .3551 BRA .fl616 BC3 2.7OOO FSP -1286

128.73 ECC .17922 INC 3.2716 Vl 29.465

332.45 RCA 105.66 APO 151.8D v2 35.247

297.05 ZAC 57.83 ETC 259.79 CLP -42.53

4.992 0PA -64.22 RAP 230.32 ECC 1.1598

INJ TIN[ _ CST T|N INJ 2 LAT INJ 2 LONG

3 47 52 1827.9 -21.77 47.57

19 17 53 3728.4 .39 172.52

5 10 26 1546.5 -22.49 26.60

2029 lfl 3485.1 1.06 154.26

6 27 50 1290.9 -24.38 6.34

21 21 13 3313.4 2.79 140.14

ORBIT DETERMINATION ACCURACY

ST 276.7 SR 672.7 SS 1080.9

CRT -,6632 CRS -.9983 CST .6219

LSA 1285.1NSA 214.3 SSA 12.8

ELI 699.6 EL2 199.2 ALF J06.65

LAUNCH 0ATE AUG 25 1970 FLIGHT TIN[ 1_.00 ARRIVAL OATE 0EC 23 1970

HELIC(ENTRIC CONIC

RL 151.22 LAL -.00

RP 107.50 LAP 2.18

RC 68.539 GL 33.42
PLAN[T(XENTRZC CONIC

C3 10.449 VHL 3.232

LNO,I A2'NTH LNCH TII, E

90.OO 2 36 47

90.00 18 42 33

100.00 4 6 40
100.00 J9 53 40

I10.00 5 33 35

110.00 20 44 35

LOL 331.39 VL 26.948 GAL

L_P 116.33 VP 37.947 GAP

GP -48.38 ZAL |03.12 ZAP

OISTANCE _6.777

-2,36 AZL 86.21 HCA 144.89 SI4,t

-3.56 A2'P 93.10 TAL 191.07 TAP

62.91 ETS 30.13 ZAE 126.36 ETE

128.96 ECC .17729 IN(: 3.7916 Vl 29.465

335.95 RCA 106.10 APO 151.82 V2 35.251

292.41ZAC 53.71ETC 258.93 CLP -46.71

OLA 13.55 RAL 231.'_[_ RAO 6567.4 VEL 11.482 PTH 2.00 VHP 5.037 0PA -67.53
L-I Till[ INJ LAT ]NJ _ INJ RT ASC INJ AZNTH INJ TIHE PC) C$T TIN

2576.29 -26.39 65.73 88.64 100.67 3 19 44 1976.3

4209.38 .34 I'P'Z._iO 84.42 (LL._8 19 53 2 3609.4

L_'186.42 °27.45 44.|6 88.40 102.32 4 44 47 1686.4

3974.48 1.29 154.71 83.89 60.13 21 I 55 3374.5

Z0_J.43 -30.L_Z 22.6! 87.58 106.79 6 7 29 1413.A

3820.24 3.72 141.49 82.38 36.00 21 48 35 3220.2
OIFFER1ENTJAL CORRI[CTIC_NS

TOE -.0453 TRA -.4135 TC3 °7087 BAU .3762
ROE .5023 RRA .4J_ RC3-2,5983 FAU ,06636

FOE 1.5034 FR4 J.0926 FC3-5.4985 BSP _|7

8OE .5043 8RA .3942 8C3 2.6932 FSP -1280

NI0-CCURS( EXECUTION ACCURACY

SGT 907.4 .%R _SO.O SG3 421.3

RRT -.7735 RRIr ._89 RTF-.7706

S(_ 2241.8 RZ3 -.0814 R13 .98fl6

SG! 2175.3 ,%2 342.0 THA 110.21

RAP 224.29 ECC 1.1720
INJ 2 LAT INJ 2 LONG

-24.65 57.49

-3.45 165.87

-25.48 35.92

-2.69 J48.19

-27.63 14.38

-.77 135.28

ORBIT 0ETERMINATION ACCURACY

ST 247.6 5R 920.9 SS 1190.0

CRT -.5535 CR$ -.9994 CST .5275

LSA 1510.5 NSA 209.2 SSA 10.6

ELI 931.6 EL2 203.9 ALF 98.89

LAUNCH O_'TE AUG 25 1970

P_LIOC[NTRI{ CONIC

RL 151.22 LAL -.00

RP 107.49 LAP 2.32

RC 70.666 GL 37.53

PLAN[TC_ENTRIC CONIC

C3 11.534 VHL 3.396

LNO-I AZNTH LNC._ TIN[

90.00 2 0 55

9O.OO 19 27 25

I00.00 3 34 31

100.00 20 36 31

110.00 5 9 9

110.00 21 18 LP'Z

FLIGHT TIM[ 122.00 ARRIVAL CAT£ 0EC 25 1970

LOL 331.39 VL _6.976 GAL

LOP 119.5_ VP 37.970 GAP

GP -52.65 ZAL 102.62 ZAP

OlST4NCE 333.294

-2.37 AZL 65.60 H(:A 148.12 SNA 129.15 ECC .|7566 INC 4.4025 Vl 29.465

-3.04 AZP 93.74 TAL 191.27 TAP 339.38 RCA 106.46 APO 151.84 v2 35.254

67.62 £TS 27.18 ZAIE 123.01ETE 287.66 7AC 49.39 [TC 257.80 CLP -51.13

CLA 19.53 RAL 233.78 RA0 6567.4 _EL 11.529 PTH 2.01VHP 5.165 0PA -70.68 RAP 215.92 ECC 1.1698

L-I Till[ INJ LAT INJ lONG INJ RT ASC INJ ATMTH INJ 711,_ PC) _$T TIN INJ 2 LAT INJ 2 LONG

2749.]0 -27.96 78.13 9"Z._B 94.65 2 46 45 2149.3 -27.03 69.59

4076.90 -3.93 163.11 87.64 61.93 20 35 22 3476.9 °7.65 158.41

2447.51 °29.25 55.79 92.63 96.46 4 15 18 1847.5 -28.05 47.19

3853.91 -2.80 148,09 BT.Ol _0.23 2_ 40 45 3253.9 -6.74 141.52

2151.43 -32.50 32.71 92.04 101.22 5 45 0 1551.4 -_.62 24.00

3722.76 -.00 1_6.40 85.27 55.82 22 20 25 3122.8 -4.49 1_0.19

OIFFERI[NTIAL CO_I[CTIONS NI0-C.(_URSI[ EI4ECUTION ACCURACY

TQE -.(X326 TRA -.3947 TC3 .45_6 BAU .40_7 SGT 770.9 SGR 2288.3 SG3 404.3

ROE .6893 RRA ._995 RC3-2.5721FAU .06210 RRT -.6734 I_F .9917 RTF -.6683
FOE 1.6571 FRA 1.1249 FC3-4.6613 8SP 7346 S_ 2414.6 R_3 -.0557 R13 .9902

8OE .6893 _RA .644fl 8C3 2.6118 FSP -123_3 _1 2350.0 ,_2 554.9 THA 103.35

LAUNCH OAT[ AUG 23 1970 FLIGHT TINE 124.00

H[L|_I_[NTRIC C_N|C O|STANC[ 339.785

RL 151.22 LAL -.00 LOt. 331.39 Vii. 26.999 GAL -2._ ATL 84.86 Pff.A 151.34 5NA 129.31ECC .17431

RP 1D7,48 LAP 2.46 LOP IL=_,83 VP 37,9_8 GAP -2,_4 AZP 94.51 TAL 191,39 T_P 342,73 RC_ 106.71

RC 72.818 GL 41.81GP -57.01 ZAL 101._6 ZAP 72.19 ETS 23._ ZN[ 119.31ETE 282.83 ZAC 44.91

PLANETOCENTR]C (._NZC

C3 13.117 VI.R. 3.622 0LA 23.61 _ 235.16 RAO 6_H_7.5 _EL 11,5_ PTH 2.03 VHP 5.392 OPA -73.44

LNCH A_ITH LNCH TIN[ L-I TIN[ INJ tAT |NJ _ INJ RT AS( INJ A_ITH INJ TINE PO CST TIN

g0.00 1 14 _13 2964.60 -28.15 93.85 97.72 86.79 2 3 45 2364.6

90.00 20 24 58 3916.20 -8.99 156.02 92._0 63.04 21 30 14 3316.2

100.00 2 34 _0 2641.65 -29.88 70.17 97.79 88.93 3 38 32 2041.7

100.00 21 27 29 3714.38 -7.47 140._7 9J.A8 60.97 2_ 29 23 3114.4
110.OO 4 40 24 _310._1 °33.96 44.87 97.66 94.17 5 18 54 1710.3

110.00 21 38 4 3618.46 -3.9_ 130.9_ 89._4 56.02 22 58 23 3018.5

OIFFERENTIAL CORRECTIONS MIOoOOUR_ E_ECUTICN ACCURAC_

TOE .0783 TRA -.3538 TC3 ._IY_I_ _ .4291 SGT 640.3 _ 2523,6 SG3 375.2

ROE .9145 RRA .622G R¢3-2.434_4 FAU .O_Wp05 _RT -.4560 _ .9937 R1T -.4486

FO[ 1.7674 FRA 1.1_0 FC3-3.6991 85P 7_'11 _ 2603.5 R_3 -.0320 RJ3 .9932
_OE .9178 8R4 .7161 1_:3 2.4469 FSP -1160 SGI 2541.3 ,%2 565.9 THA 96.95

ORBIT 0£TERNII_TION ACCURACY

ST 212.2 SR 1195.8 SS 1277.0

CRT -.2505 CRS -.9998 CST .2325

LSA 1730.1MSA 206.5 SSA 8.7

ELI 1197.0 EL2 205.3 ALF 92.62

ARRIVAL CATE DEC 27 1970

IN(: 5.1353 Vl 29.465

APO 151.85 v2 35.256

ETC 256.30 CLP -55.77

RAP 204.37 ECC 1.2159

INJ 2 LAT INJ 2 LONG

-28.30 85,19
-12.54 149.13

-29.70 61.37

-11.28 133.66

-33.01 35.76

-8.42 124.67

ORBIT OETERNINATION ACCURACY

ST 22J.2 SR 1483.2 $S 1331.8

CRT .3652 CRS -.9999 CSr -.3761

LSA 1995.0 MSA 205.7 SSA 7.1

ELl 1485.4 EL2 205.6 ALF 86.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH 0ATE AUG 25 1970

H1ELIOCENTRIC CC_I I C

RL 151 .22 LAL -.00

RP 107.48 LAP 2.59

RC 74.992 GL 46.Zl

PLAIA[ TOCrNTR I C CONIC

C3 15.462 V_ 3.931

LNO_ ATNTH LNCN TINE

gO.00 23 44 2
90.00 22 4 41

I00.00 1 54 14

100.00 22 40 57

1 lO.O0 4 4 21

110.00 L_Z 47 30

FLI_T Till[ 126.00 ARRIVAL 0AT[ DEC 29 1970

DISTANCE 346.247

LQ. 331.39 VL 27.016 54L -Z.37 AZL 83.96 H(4 154.57 SNA 129.43 ECC .17321 INC 6.0366 Vl 29.465

LOP 126.08 VP 38.002 GAP -2.06 47P 95.46 TAL 191.43 T4P 345.99 RCA 107.01 APO 151.84 V2 35.258
GP -61.60 7AL 100.85 ZAP 76.50 (TS 19.52 ZA( 115.26 (TE Z77.89 2AC 40.]0 ETC 254.31 CLP -60.60

OLA Z7.75 RAL Z_G.83 RA0 6567.6 Vl[L |1.6_ PTH 2.06 VHP 5.749 OPA -75.49 RAP 188.88 ECC 1.2545

L-I TI_ INJ LAT INJ LCNG INJ RT ASC INJ AZNTH INJ TI_ PO CST TIN INJ 2 LATINJ 2 LONG

3315.14 -24._0 118.70 I02.)7 74.99 24 39 17 2715.1 -26.12 110.50

_38.29 -17.04 139.58 99.71 67.04 23 5 Z0 3038.3 -20.01 132.16

Z907.58 -27.93 89.M |03.3| 78.90 2 42 51 2_07.6 -29.18 81.06

3521.09 o13.66 129.33 98.08 63.13 23 39 38 2921.1 -17.15 122.30

2500.88 -33.91 59.73 |04.27 85.39 4 46 2 1900.9 -34.17 50.49

3_O.35 -S.43 IR4.P'Z 95.00 36.75 23 45 50 2900.5 -12.75 118.29

0IFF£R[NTIAL COR1R[CTIOqS NIO-COUR_ [XECUT|ON ACCURACY CRBIT 0ETERNINATION ACCURACY

T0[ .2142 TR4 -.2949 TC3 -.02_'40 BAU .4526 S6T $77.5 _R 2_43.0 SG3 333.7 ST 344.5 SR 1767.5 S) 1350.8

R_E 1.1846 RRA .7633 RC3-Z.|894 FAU .04_140 RRT -.0_4 _ ._3| RTF -.0170 CRT .7947 CRS-i.0000 CST -.7996

FOE 1.9ZGO FRA 1.1_.7 FC3-2._ B_P 8531 _ 2803.2 1_3 -.0105 R13 .9951 LSA 2241.5 NSA _06.9 SSA 5.9

BOE 1.2038 eRA .8185 BC3 2.1_ F_P -|048 _i_| 2743.1S6Z 577.3 THA 90.53 ELl 1788.8 EL2 ZO6.6 ALF 81.08

LAUNCH OATE AUG 25 1970 FLI¢#4T TINE lZS,00 ARRIVAL OATE DEC 31 1970

HELI<XENTRI¢ CCNIC 01STANCE 352.6?8

RL 151 .22 LAL -.IX) LOL 331._) Vl. 27.0_0 _L °2._ _ZL #2._2 _ 157.7_ ._

RP IO7.48 LAP 2.71 LOP |29.33 VP _.0|2 GAP -1.59 AZP 96.65 TAb 191.39 TAP
RC 77.J86 GL 50.68 Ge -66.25 ZAL 9_.63 ZAP 80.42 [T$ 14.61 7_[ 110.g0 ET[

PLANETOCENTRIC CONZ_
C3 19.039 _ 4._63 0LA 31._18 RAL 2_._2 RA0 6567.B VI[L |l.B_O PTH 2.10 VHP

LNO'I A_ATH LN_H TINE L-| TIME IN| I.AT IN| LO_ |NJ RT ASC |NJ AZNTH |NJ TINE

74.70 Zl 2 52 3907.¢_? -22.29 161.86 107.61 66.60 22 7 59

105.30 1 5 41 3141.84 -_._ 105.17 107.60 66.58 1 58 3

74.70 21 2 52 3g07.62 -ZZ.29 161.86 107.61 66.60 22 7 59
105._0 1 5 41 3141.94 -22._ 105.17 |07.60 66.58 1 58 3

110.00 5 10 18 2755.77 -30.84 78.92 110.98 74.46 3 56 J4

I10.00 0 1 21 3341.69 -14.23 116.07 103.2| 5B.59 0 57 2

OIFFERENTIAL COR/q[CTIONS NI0-COURSI[ E_CUTICN ACCURACY

TOE .4540 TRA -._064 TC3 -.1944 8AU .4710 S6T 674.g _ 2929.2 SG3 288.6

ROE 1._027 RRA .9_87 R¢3-|.8404 FAU .03973 RRT .4724 RRF .9960 R7F .4826

FOE 1.8261 FRA 1.1062 FC3-1.8064 OSP 9176 _ _(X_5.9 _3 ._089 21_ .9960
E_E 1.5641 _qA .9611 8C5 1.8_07 FSP -912 SG] 2947.2 SG2 591.1 THA 83.53

129.52 ECC .17233

349.11 RCA 107.20

272.74 7AC 55.59

6.278 0PA -76.46
PO CST TIN

3307.6

2541.8

3307.6
2541.8

2155.8
2741.7

IN(: 7.1798 Vl 29.465

APO 151.84 V2 35.259

ETC 251.61CLP -65.59

RAP 169.76 [CC 1.31"33

|HI 2 LAT IN| 2 LONG

°25.26 154.16
-25.25 97.47

-25.26 154.16
-25.25 97.47

-32.66 70.17

-18.28 109.30

OR6IT OETERMIKtTICN ACCURACY

ST 577.9 SR 2021.3 55 1330.4

CRT .9272 CRS-I.O000 CST -.9296
LSA 2479.9 gSA 210.4 SSA 4.8

ELI 2091.8 EL2 209.1ALF 75.00

LAUNCH O_T[ AUG 25 1970 FLIGHT TIME I_0.00

HI[LIO([NTRIC CONIC DISTANCE 559.075

RL 151 .22 LAL -.00 LOL 531.39 VL 27.038 GAU -2.31 AlL 81.31HCA

RP 107.48 LAP 2.82 LOP 152.58 VP ]8.019 GAP -1.13 AZP 98.22 TAL

RC 79.396 GL 55.10 GP -71.05 7AL 98.24 TAP 85.83 [TS 8.73 7A[

PLAN[TOC[NTRIC CONIC

C3 24.751 _ 4.975 0LA 35.90 R_L 241.15 RA0 6566.0 VI[L 12.088 PTH 2.16 VHP

LNCH A714TH LNCM TIN[ L-I TIN[ INJ LAT INJ LONG ;NJ RT ASC INJ ATNTH INJ TIME

66.95 20 2A 28 4116.65 -_.91 178.43 115.43 61.57 21 33 5

113.05 2 2 29 _059.40 -22.89 99.09 115.42 61.56 2 53 28

66.95 20 24 28 4116.65 -22.91 178.45 115.43 61.57 21 35 5

113.05 2 2 29 3059.40 -LP_.B9 98.09 115.42 61.56 2 53 28

66.95 20 24 28 4116.65 -LPZ.91 178.43 115.45 61.57 21 53 5

113.05 2 2 29 _059.40 -22.89 99.09 115.42 61.56 2 53 28

OlFFEIq[NTIAL CORI_[CTIONS NI0-CCURSIE EXECUTION ACCURACY

TOE .7882 TRA -.0666 TC_ -._2 _AU .47_1 S_T 959.7 _ _J056.2 ,%3 237.7

ROE 1.8702 RRA "1.1f_6 RC3-1.4137 FAU .03047 RRT .7357 RRF .9965 R7F .7666

FOE 1.7720 FRA 1.06_5 FC3-1.0658 OSP 9791 S_B 3203.4 RZ3 .0271 213 .9963

_OE 2.0295 BRA 1.16_5 BC5 1.4449 FSP -759 $61 3144.6 _ 610.9 THA 76.12

160.99 5aAA
191.26 TAP

106.22 £T[

ARRIVAL CATE JAN 2 1971

129.58 KCC .17J66 INC 8.6867 Vl 29.465

352.25 RCA 107.33 APO 151.82 V2 35.259

267.15 ZAC 30.76 ETC 247.76 CLP -70.67

7.055 0PA -76.07 RAP 149.35 ECC 1.4073

PO CST TIM IN| 2 LAT IN| 2 LONG

3516.7 -26.52 170.99

2459.4 -26.51 91.65

5516.7 -26.52 170.99

2459.4 -26.51 91.65

5516.7 -26.52 170.99

2459.4 -26.51 91.65

ORBIT 0ET£RNIN_TION ACCURACY
ST 908.2 SR 2210.4 S) J274.3

CRT .9671CRS-|.O000 CST -.9690

LS_ 2699.6 N$A 217.0 5SA 4.0

ELI 2_80.1 [L_ 214.6 ALF 68.14

LAUN(_ DATE AUG 25 1970 FLI_PIT TINE 132.00 ARRIVAL OATE JAN 4 1971

164.17 _A 129.61 gCC .17117 INC10.7764 Vl 29.465

191.04 TAP 355.22 RCA 107.43 APO 151.80 V2 35.258

101.17 £TE 2(=0.45 7AC 25.74 ETC 241.72 CLP -75.85

HELI(XENTRIC CQqIC 0ISTANCI[ _65.431

RL 151.22 LAL -.IX| LOL 331.39 VL 27.0a3 GAL -2._ AZL. 79_22 HOl
RP 107.48 LAP 2.98 LCP 135.83 VP _,O21 GAP -.70 A2_ 100._8 TAL

RC 81.621 GL _),33 GP -76.08 ZAL 96.74 TAP 86.63 IT) 1o26 74[

PLAN[TO([NTR|C CCNIC

C3 54.508 _ 5.874 DLA 39.65 R_L 24_.7_ RAO 6_.4 V[L 1_.485 PTH 2.26 VHP 8.21_ 0PA -74.32 RAP 1_0.62 Ice 1.5679

LNO4 ATNTH LNCH TZNE Lo| T|NE |NJ I.JIT |NJ _ |NJ RT AS(: _NJ ATNTH _NJ T|NE PO CST TIN |NJ 2 LAT IN| 2 LONG
61.00 _0 4 44 41M7.48 -21.98 191.82 |24.58 56.14 21 16 11 3687.5 -26.28 184.83

119.00 2 42 59 30_4.67 -21.98 98,11 124.57 56.13 3 33 54 2454.7 -26.27 91.12

61.00 20 4 44 4287.48 -21.99 191.8,?. |24.50 56.14 21 16 _1 3687.5 -26.28 I84.83

119.1X_ 2 42 59 _054.67 -2].98 98.11 124.57 56.13 3 33 54 2454.7 -26.27 91.12
61.00 20 4 44 4287.48 -21.98 191.8,?. 124.58 56.14 21 16 11 _87.5 -26.28 184.83

119,00 2 42 59 3054.67 -21.98 98.11 IZ4.S? 56.13 3 53 54 2454.7 -26.27 91.12
0IF_ER_NT|AL COR_I[CTION_ N|0-(,_URS_ (XECUTION ACCURACY ORBIT 0(T(RNINATION ACCURACY

TOE 1.3853 TRA .1759 TC3 -.3254 _AU .4653 SGT |421.8 _GR 3OT_.9 SG3 187.3 ST 1352.9 SR 2274.0 55 I192.0

ROE 2.2623 RRA 1.4441RC3 °.9547 FMJ .021_0 RRT .97_4 I_F ._K_65 R1T .8871 CRT ,9812 CRS -.9999 CST -.9837
FOE 1.676_ FRA J.01_ZFC3 -.5344 _SP 10_65 _ 3390.4 R_3 .0446 R13 .9961 LSA 2895.1HSA 228.9 SSA 3.4

_OE 2.6527 8RA 1.4548 8C5 1.0086 FSP -603 SOl 3328.9 S_2 642.3 THA 67.15 ELI 2636.4 EL2 225.4 ALF 59.48



JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL 5, 1970)

LAUNCH 0ATE AUG 25 I97D

HELIOCENTRIC CONIC

RL 15I.ZZ LAL -.00

RP 107.48 LAP 3.02

RE 83.861GL 63.08
PLANETOCENTR|C CC_qIC

C3 52.879 VHt. 7.272

LNCH ATNTH LNCH TINE

56.37 19 55 44

123.63 3 14 24

56.37 19 55 44

123.63 3 14 24
56.37 19 55 44

123.65 3 14 24

FLIGHT TIN[ 134.00 ARRIVAL 0ATE JAN 6 ]971

LOL 331.39 VL 27.045 GAL

LOP 139.08 VP J8.021 GAP

GP -81.59 ZAL 95.18 ZAP

DISTANCE 371.73I

-2.19 AZL 76.12 _A

-.Z8 ATP 103.56 TAL

e8.74 ETS 34g,77 ZAE

167.33 SMA 129.6_ ECC .17083 1NC13.8813 V! 29.465

190.73 TAP 358.06 RCA 107.48 APO 151.76 V2 55.256

95.56 ET[ 250.10 ZAC 20.38 ETC 230.07 CLP -81.33

DLA 42.86 RAL 246.54 RAD 6568.9 _I[L 13.200 PTH 2.41 VHP 10.022 OPA -71.30 RAP 114.87 ECC 1.8703

L-| TIME |NJ LAT INJ _ |NJ RT ASC INJ A2'NTH INJ TINE PO C$T TIN INJ 2 LAT INJ 2, LONG

4450.76 -19.03 203.56 134.75 50.84 21 9 54 3850.6 -23.95 197.19

3105.97 -19.01 100.18 134.75 50.83 A 6 10 2506.0 -23.93 93.82

4450.76 -19.03 203.56 134.75 S0.84 ZI 9 54 3850.8 -23.95 197.19

3105.97 -19.01 100,18 134,73 50.83 4 6 J0 2506.0 -23.93 93.82

4450.76 -19.03 203.56 134.75 S0.84 21 9 54 3850.8 -23.95 197.19

3105,97 -19.01 100.18 134.73 50.83 A 6 10 2506.0 -23.93 93.82

OIFFERI[NTIAL CO_I[CTIONS NIO-C(_URS[ [_CUT[ON ACCURACY OR1BIT DETERMINATION ACCURACY

TO[ 2o5214 TRA ._78 TC3 -.2853 OAU .4124 S6T 2|59°4 _R 9t27.7 S_3 14|.2 ST 1999.0 SR 2034.1 $5 1101.5

ROE 2.4773 RRA 1.7739 RC3 -.5100 FAU ,01_5 NRT .9|60 IN" .9936 RTIF .9452 CRT .9849 CRS -.9992 CST -.9910

FOE 1.5663 FRA .9572 FC3 -.Z068 _P J0907 &7;8 3558.0 f_3 .0G17 R13 ._57 LSA 3046.9 NSA 252.1 SSA 2.8

BOE 3.5547 _A 1.9026 BC3 .5034 FSP -4_O $6| 3487.9 S_ _.5 THA 53.30 ELI 2841.2 EL2 247.7 ALF 45.51

LAUNCH DATE AUG 25 19/O FLI_4,1T TIN[ 136.00 ARRIVAL DATE JAN 8 1971

HE_LI(XENTRIC COLIC DISTANCE 377.945

RL 151.Z_ LAL -.00 LQ. 331.39 VL 27.042 GAL -2.09 AZL 7J.0ZHCA 11'0,43 SNA 129.60 ECC .17062 INC18.976! V! 29.465

RP 107.49 LAP 3.10 LOP 142.33 VP _.017 GAP .|0 AZP 108.75 TAL 190.28 TAP .71RCA 107.49 APO 151.72 V2 35.254

RC 86.111 GL 65.77 GP -88.O6 ZAL 95.65 ZAP g0.10 ITS 516.1| ZA[ 88.95 ETIE 217.82 ZAC 14.37 [TC 191.60 CLP -92.86

PLAN[TOCENTRIC COi|C

C3 92.877 _ 9.637 DLA 45.01RAL 249.50 RAO 6_H_.8 _[L 14.636 PTH 2.65 _94P 13.084 DPA -66.81 RAP 101.65 ECC 2.5285
LNCH A214TH LNCH TINE L-I T|NE INJ LAT JNJ _ |NJ RT A$C ;NJ A214TH INJ TINE PO C$T TIN ]NJ 2 LAT INJ 2 LONG

53.43 |9 53 9 4614.02 o15.73 2|5,45 145,17 46,70 21 12 3 4014.0 -19.13 207._1

126.57 3 36 56 3207.89 -13.71 104.53 145.16 46.70 4 30 24 L_O?.9 -19.12 98.79

53.43 19 55 9 4614.02 -13.73 2|3.45 145.17 46.70 21 12 3 4014.0 -19.13 207.7!

126.37 3 36 56 3207.89 o13.71 104.53 145.16 46.70 4 30 24 EGO7.9 -19.12 96.79

53.43 19 55 9 4614.OZ -|3.73 Z|3.4fl 145.17 46.?0 21 12 3 4014.0 -J9.13 207.71

126.37 3 36 56 3207.89 -13.71 104.55 145.16 46.70 4 30 24 2_07.9 -19.12 98.79

OIFF£RI[NTIAL CO_R[CT|CNS N|O_ E_CUTJON ACCURACY ORBIT OETERNINATION ACCURACY

TOE 4.8943 TRA 2.2744 TC3 -.1775 BAU .2531 SGT 34_.8 _R 1_33.5 SG3 103.5 ST 2965.8 SR 453.2 SS I043.7

ROE .4724 R_A 1.4098 RC3 -.1002 FAU .00_ RRT .7_011F .8180 RTF .9885 CRT .7598 CRS -.8017 CST -.9977

FOE 1.5000 FRA .9474 FC5 -._371 8SP 1|010 Sr_ 5709.8 R_ .0_03 R13 .9952 LSA 3162.6 NSA 297.7 SSA 2.1

BOE 4.9170 8RA 2.6759 8C5 .20_8 FSP -326 8GJ _|9.Z S_ 815.0 THA 15.22 ELI 2985.9 EL2 292.6 ALF 6.69

LAUNCH 04TE AUG 25 1970 FLIGHT TIN[ 1"38.00 ARRIVAL DATE JAN lO 1971

141[LI_[NTRIC CONIC

RL 151.22 LAL -.00

RP 107.30 LAP 3.17

RC 88.372 GL 65.96

PLANETOCENTR[C CON|C

C3 202.045 VHL 14.214

LNCH A2'NTH INCH TINE

53.82 20 4 30

126.18 3 43 21

53.82 20 4 30

126.18 3 43 21

53.82 20 4 30

126.18 3 43 21

DISTANCE 383.979

LOt. 331.39 VL 27.037 GAL -1.96 AZI. 61.29 H(A 173.38 _a4A 129.57 ECC .17047 INCZS.7131 Vl 29.465

LOP 145.58 VP 38.011 GAP .44 A_qp 118.55 TAL 189.62 TAP 3.01 RCA 107.48 APO 151.65 V2 35.251

GP -83.J5 ?AL 92°22 ZAP 90.70 ETS 214.65 7A[ 80.10 £T[ JJ7o8_ ZAC 7.79 ETC 62.09 CLP 95.85

_LA 44.72 RAL 251.27 RAO 6571.1 VlEL 17.9_2 PTH 3.01 VNP 19.002 OPA -59.15 RAP 90.02 ECC 4.3251

L-I TIN[ ;NJ LAT INJ _ INJ RT ASC INJ A2'NTH INJ TINE PO C$T TIN |NJ 2 LAT INJ 2 LONG

4756.OJ -6.80 219.71 154.38 45.69 21 23 46 4156.0 -12.34 214.28

3337.57 --6.78 111.50 154.36 45.69 4 39 18 2757.6 -12.32 106.O7

4756.01 -6.80 219.71 154._8 4_.69 21 23 46 4156.0 -12.34 214.28

3357.57 -6;78 111.50 154.36 45.69 4 39 18 2757.6 -12.32 IO6.O7

4756.01 -6.80 219.71 |54.38 45.69 21 23 46 4156.0 -12.34 214.28
3357.57 -6.78 111.50 134._6 49.69 4 39 18 2757.6 -12.32 106.07

OIFFE_NTIAL CC_CTIC_ NID-COURSE E_ECUT|CN ACCURACY ORBIT OET[RRINATZON ACCURACY

TO_[ Z .8182 TRA 2.1044 TC3 .0040 8_J ._37 SGT 1400.9 S6R 35ll .2 SG3 75.5 ST 815.7 SR 2919.0 SS 1085.4

ROE-7.0817 RRA-3.5_42 RC3 -.0753 FAU-.O06Z5 RRT -.9195 IN" -.9910 R1T .9611 CRT -.9704 CRS .9980 CST -.9836

FOE 1.5793 FRA 1.O481FC3 .0"Z_8 8SP 11_d34 _ 3780.3 /_3 -.0759 R|3 o.9962 LSA 3213.4 MSA 195.8 SSA 1.7

601[ 7.3114 eRA 4.1565 _3 .0754 FSP -244 SGI 5744.8 S_, 516.9 Tm 110.55 ELI 5024.9 EL2 190.2 ALF 105.23

LAUNO4 DATE AU_ 25 1970 FLIGHT TIN[ 140.00

H[LXOCENTRIC CONIC 0ZSTAN_E _89.487

RL 151.22 LAI. -.00 LCt. 331.39 VL 27.029 GAL -I.?Z AZI. 38.28

RP IO7.91 LAP 3.24 LOP 148.83 VP _.001 GAP .63 AZP 141.65 TAL

RC 90.641 GL 59.02 GP -67,9_ ZAL 91.O1 7AP gO.EO ETS J!il0.51 Z/q[

PLAN[TOCENTRIC COliC

C3 611.930 VHI. 24.737 OLA
LI_3_ AZMTH LNO4 TIME L-I TINE INJ LAT INJ I.CNG |NJ RT A_K_ INJ AZNTH INJ TINE

64,14 20 47 47 4749.51 o.91 214.04 159._5 52.40 2_Z 6 57

1J5.86 2 55 30 3_04.55 -.90 127.£_ 159.52 52.40 3 55 35

64.14 20 47 47 4749.51 -.91 214.04 159.53 52.40 2_ 6 57

115.86 2 55 30 _04.55 -.90 127.6_ |_9.52 52.40 3 55 35
64.14 20 47 47 4749.51 -.9| 214.04 159.53 52.40 22 6 57

115.86 Z 55 30 _04.55 -.go 127.62. 159.5_, 52.40 3 55 35

OIFFERIENTIAL CORRECTIONS NID-CO,_ [_CUTION ACCURACY

T0[-2.7285 TRA o57/'0 TC3 -.OSM _ 1._8L_9 S_T _o1 SGR 3590,9 SG3 60.3
20-11.2933 RRA-7.5141 RC3 o.223_ fAU-.03212 RRT .6219 RM: -.9985 RTF -.5_34

FOE 2.0"/'03 FRA 1.5558 FC3 .0454 8SP I0717 _ _659.6 I_5 o.070_ RI3 -.9971

ROEII.6182 _RA 7.5362 _C3 .2302 FSP -186 .%i _H_18.3 S_Z 548.8 THA 82.86

ARRIVAL DATE JAN 12 197!

175.88 _AA 1_9.51ECC .17020 INC51.7214 Vl 29.463

188.44 TAP 4.32 RCA 107.A7 APO 151.55 V2 35.247
64.91ET£ 94.71 7AC 12.84 ETC 310.68 CLP 91.61

37.61 RAt. 290.70 RN) 657_.6 _k _r.078 PTH 3.39 VHP 32.592 OPA -46.04 RAP 79.11 £CC11.0708
PO CST TIN INJ 2 LAT INJ 2 LONG

4149.5 -5.78 208.10

3004.5 -5.76 121.67

4149.5 °5.78 208.10

3004.5 -5.76 121.67

4149.5 -5.78 208.10

3004.5 -5.76 121.67

ORBIT D£TERNIN_TION ACCURACY

ST 634.0 SR 2697.7 ss 1404.0

CRT .947l CRS .9995 CST .9369

LSA 3099.7 NSA 206.9 8SA 1.6

ELI 2764.1 EL2 198.6 ALF 77.58

1225



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAU_M OATE AUG 25 1970 FLIGHT T|ME 142.00

HELIO(ENTRZC CONIC O|$TAI_E 400.402

RL 151 .22 LAL -.00 LQ,. 331.39 VL 27.018 GAL -2.$I ATL 1_8.|1 PICA 183.36 SMA

RP 107.53 LAP 3.29 LOP 152.08 VP 37,989 GAP 2.27 ATP 11.91 TAL 192.08 TAP

RC 92.917 GL -47.84 GP 54.00 7AL 91.30 74P 91.78 ITS 183.12 71dE 57.22 F'TE
PLAN[TO(.ENTRIC CONIC

C311_69.634 VHL 35.632 DLA °65.51 RAL 214.61 RN3 6573.1 M[L 37.295 PTH 3.54 VHP
LNO4 A_4TH LNCM T|M( L-I TIN[ |NJ LAT

28.09 4 25 18 Z431.31 -.99

151.91 14 30 5 710.05 -.98

28.09 4 25 111 2431.31 -.99

151.91 14 50 5 710.05 -.98

28.09 4 23 IB 2431.31 -.99

151.91 14 30 5 710.05 -.98

0 IFFE/_NTIAL COR_CTIONS

TOE 6.9495 TRA 1.4330 TC3 -.1159 OAU 4.2739.
_O-IS.6360 _q'A .14gO RC3 .2237 F4LP.07100

F02-3.6375 IrRA .02DO FC3 .0484 B_d' 10110

BO[I?.O?O5 8RA 1.4407 8(3 .2519 F.T,P -184

ARRIVAL OATE JAN 14 1971

LAUNCH 0ATE 4U6 25 19'}'!3

129.44 ECC .17371 INC78.1132 Vl 29.465

15.44 RCA 106.99 APO 151.92 v2 35.243

276.93 2AC 132.20 ETC 283.39 CLP 93.02

HKLIOCENTRIC C,CNIC
RL 151.22 LAL -.IX)

RP 107.54 LAP 3.33

RC 95.197 GL -63.00

PLAN[TOC[NTRIC COI|C

C3 382.95? _ 1e._9

LN04 A214TH _ TIM£

16.12 I 38 31
163.88 12 34

J6.12 1 3831

163.88 12 34 _L)

16.12 J _ 31

163,88 lZ 34 ZD

I.Q. 33] .38 VL 17.004 GAL

I.<3P 135.33 VP 37.97S GAP

GP 75.79 Z14. 91.80 ZAP

A5.767 0PA 70.45 RAP 28.66 ECC21.8950

|NJ _ INJ RT ASC |NJ A_ITH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

75.54 125.05 155.51 5 fi 49 1831.3 6.29 72.63

291.14 123.07 135.51 14 41 55 110.1 6.30 288.23

75.34 _125.05 135.51 5 5 49 1831.3 6.29 72.63

291.14 J23.07 155.51 J& 41 55 110.1 6.30 288.23

25,54 123.05 155.51 5 5 49 1831.3 6.29 72.63

Z91;14 123.07 155.51 14 41 55 110.1 6.30 288.23

PrID,.,(_URS( EXECUTION ACCURACY OR61T DETERMINATION ACCURAC¢

SGT 1484.7 _ 2977.3 $63 39.7 ST 1114.2 SR 2514.9 SS 2313.3

RRT -.9|?0 RRF .9995 RIT" -.9173 CRT -.9877 CRS-I.0000 CST .9881

SG8 3327.1RZ3 -.0750 R13 .9966 LSA 3590.2 NSA 164.7 SSA 2.4

SGI 329.3.5 SG2 337,2 1'144 115.30 ELI 2745.9 EL.2 159.7 ALF 113.72

FLIGHT TIN[ 144.00 ARRIVAL DATE JAN 16 1971

DISTANCE 403.124

-2.10 _ |30.23 H(A |85,16 SMA 1_.34 £C( .I7291

2.24 AZP 49,87 TAL 19(3.13 TAP 15.29 RC4 106.98

93.19 £TS 180,1_ ZA[ 79.31 [T[ 2?3.29 Z4C 153.10

DLA -75.85 RAL 179.Z0 RI_ 637"Z.0 V£L ZZ.4SG PTH 3.25 VHP 24.B88 OPA 78.13

L-I TIN[ |NJ LAT INJ _ JNJ RT ASC |NJ AZMTH INJ TIN[ PO CST TIN
2383._ 4.04 80.66 88.17 165.B.1 2 18 I? 1785.A

e01.68 4.05 E83.73 B8.19 165.81 12 44 L_ 1.7

2_3.36 4.04 80.66 88.17 163.81 2 18 J7 1785.4

fsO1.68 4.05 Z83.73 8B.19 165.81 12 A4 _ 1 .?

2385._H_ 4.04 80.66 88,17 165.81 2 lP 17 1785.4

601._ 4.05 183.73 88.19 165.81 12 44 22 1.7

DIFFERENTIAL CORg_CTI(_NS

TOE 2.7563 TRA 1.0_7 TC3 -.0771 BAU 1.0712

AN_-9.6070 RRA-I .8916 RC3 .1945 FAU'-.OI615

F0[-2.1953 FRA -.4136 FC3 .0363 B_P 1ZZ58

BOg 9.9946 BRA 2.1583 BC3 .Z09Z FSP -223

1N(40.2472 Vl 29.465

APO 151.71 V2 35.238

ETC 290.33 CLP 103.11

NI0-CG,WSg [_CUTION ACCURACY

SGT 1514.1 _ _10.9 SG3 71.2

RRT -.95_ IN" .999_ R1T -.9447

SG_ _9.4 RL_ -.0644 R13 .9974

$61 _966.0 SG2 431.4 ?HA 111.60

RAP 300.66 ECC 7._025
INJ 2 LAT 1NJ 2 LONG

11.79 79.08

11.80 282.15

11.79 79.08

11.80 282.15

11.79 79.08

11.80 292.15

ORBIT 0ETKRt4INATION 4CCURACV

ST 889.3 SR 2893.8 SS 1418.6

CRT -.9808 CR$-1.OOO0 CST .9788
LSA 3339.0 NSA 169.6 5sA 1.6

EL1 _O22.8 EL2 165.2 ALF 106.83

_AUNCH OAT( AU6 25 1970

HELIOCENTRIC CONIC

RL 151.22 LAL -.00

RP 107.56 LAP 3.36

RC 97.491GL -66.14

PLAN[TOCENTRIC CONIC

C3 157.047 VI.IL 12,532

LNCH A_4TH LNCH TIN[

15.53 0 44 4

164.47 11 42 17

15.53 O 44 4

164.47 11 42 17

15.53 0 44 4

164.47 11 42 17

FLIGHT TIME 146.00 ARRIVAL OAT[ JAN 18 197J

0ISTANCE 410.982

LOL 331.39 VL 26.989 GAL -1.88 AZL 115.14 H_A 187.94 SMA 129.24 ECC .17311 INC25.1427 Vl 29.465

LOP 158.58 VP 37.959 GAP 2.49 AZP 65.07 TAL 189.06 TAP 17.00 RCA 106.87 APO 151.61 V2 3_.232

GP 83.84 7AL 92.34 ZAP 95.58 (TS 144.14 7AE 90.58 ETE 235.92 ZAC 162.05 ETC 270.36 CLP 155.07

OLA -76.36 RAL 165.85 R40 6370;7 V[L 16.685 PTH 2.89 VHP 15.79_ 0PA 70.19 R_P 267.17 ECC 3.5846

L-I TIN[ INJ LAT INJ L_ INJ RT ASC INJ A_ITH INJ T_N[ PO CST TIN lNJ 2 LAT INJ 2 LONG

2264.09 12.14 79.50 72.85 166.05 I 21 48 1664.1 19.89 77.87
5766.33 12.14 259.98 72.87 166.05 13 18 23 5166.3 19.90 258.26

2264.09 12.14 79.50 72.85 166.05 1 21 48 1664.1 19.89 77.87

5766.33 12.14 239.88 72.87 166.05 13 18 23 5166.3 19.90 258.26
2264.09 12.14 79.50 72.85 166.05 1 21 48 1664.1 19.89 77.87

5766.33 12.14 239,88 72.87 166.05 13 18 23 5166.3 19.90 258.26

OIFFERENTIAL COR1q[CTIONS MID-CC]URSI[ £_CUTIOI ACCURACY ORBIT 0KTERNINATZC_I ACCURACY

T02-1.4183 TRA -.2976 TC3 .0(_37 _AU .0461 S_T BC:_.| SA_R 4115.0 $_3 95.8 ST 671.2 SR 2521.9 SS 1009.3

R0(-5.0422 RRA-I.7573 RC3 .0_0 FAU .00_33 RRT .9691RRF .9959 RTF .9854 CRT .9878 CRS -.9983 CST -.9952

F0[-1.5144 FRA -.4461FC3 -.0129. ¢SP 13072 St_ 4203.6 R_3 -.0717 RI_ .9967 LSA 2795.8 XSA 111.1 SS_ 1.5
BOE 5.2379 BRA 1.7823 803 .0220 FSP -_O5 _1 4L:)00.3 _ _9.6 THA 78.42 ELl 2607.7 £LE 101.2 ALF 75.25

LAUNCH OATE AUG 25 19_ FLI_4T TINE 148.00

_L|_ENTRIC CONIC DISTANCE 416.898

RL 151.22 LAL -.00 LCL 331.38 VL _.97| GAL -1.71 AZI. I09.07 _ 190.97 ,S_AA 129.12 £CC .17365
RP 107.58 LAP 3.38 LCP 161.83 VP 37.940 GAP 2.80 ATP 72.24 TAL 188.19 TAP 19.16 R_A lOG.T0

RC 99,767 GL -65._4 GP 80.L_ ZAL 92.68 ZAP 99.63 (TS 50.35 2N[ 97.86 £TE 141.93 2AC 164.96
PLAN[T(_[NTRZ C CONIC

C3 84.800 _ 9.209 DLA -75.83 R_L 169,03 RAO 6_69.7 M[L 14.358 PTH 2.61 VHP 11.356 DPA 63.40

LNCH ATMTH LNCH TIN[ L-I T|N[ INJ LAT |NJ LONG _NJ RT AS( INJ AZMTH INJ TIN[ PO CST TIN
16.14 0 58 0 2138.52 20.30 1'7.34 73.66 164.87 I 33 38 1538.5

463.86 |I 53 43 5642.96 20.31 2_8.34 73.68 |64.87 13 27 46 5043.0

16.14 0 58 0 2138.32 _0.30 77.34 73.66 164.87 I 33 38 1538.5

163.86 11 53 43 5642.96 _.31 238.34 - 73.68 164.97 J3 27 46 5043.0

16.14 0 58 0 2138,32 ZD,50 77:34 73.66 |64.87 1 33 38 1538.5

163.86 11 53 43 3642,96 _.31 258.34 73.6_ 164.87 13 27 46 5043.0
0ZFF£RCNTIAL CORRI[CTIOIS

T02-3.1433 TRA-1.2741 TC3 -.2562 8AU .3129

ROE 2.?O4_ RRA .4673 RC3 .|O2_ FAU .0|358
FOE-I.6269 FRA -.4395 FC3 -.1387 _SP 13674

BOE 4.1463 BR4 1.3_71 _C3 .2760 FSP -428

ARRIVAL OATE JAN 20 1971

INC18.0700 Vl 29.465
APO 151.54 V2 35.226

ETC 200.22 CLP-152.11

RAP 255.73 ECC 2.3956

INJ 2 LAT INJ 2 LONG

28.01 75.40

28.01 256.40

28.01 75.40

28.01 256.40
28.01 75.40

28.01 256.40
CR_IT DETERMINATION ACCURAC_

ST 2183.8 SR 1719.7 SS 1064.6

CRT -.9683 CR5 .9938 CST -.9900

LS_ 2956.7 N$A 342.9 SSA 2.4
ELI 2758.8 £L2 339.9 ALF 141.99

NID-COURS_ £X[£'UTIC_I ACCIJ_ACY

SGT 3812.5 _R Z06_.0 SG3 132.1

RRT -.9163 f_qF -.9735 R1T .9909

SC.8 4337.3 R23 _0983 R13 -.9935

$61 4274.0 $62 738.1 THA 152,68

12,_S



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5 1970_

LAUNCH CATE AUG Z5 1970

HELI_ENTRIC CON|C

RL |51.Z2 LAL -.(]0

RP 107.60 LAP 3.39

RC 102.053 GL -62.93
PLAN[TC_ENTRJC CONIC

C3 54.09) VHL 7.355

LNC.FI AZMTH LNCH TIME
17.11 1 34 8

162.89 12 26 1

17.11 J }4 8

162.89 12 26 1
17.11 1 34 B

161.89 12 26 1

FLI6HT TIN[ 150.0_ ARRIVAL GATe" JAN 22 1971

_ISTA_K:E 422.995

LOL 331.39 VL Z6.952 GAL -1.55 ATL 104.07 PRA 194.09 SNA 128.99 ECC .17438 IN(14.0686 Vl 29.465

LOP 165.07 vP 37.920 GAP 3.14 AZP 76.34 TAL 187._6 TAP Z1.45 RCA 106.49 APO 151.48 V2 35.218

GP 74.24 ZAL 92.74 ZAP 102.15 [TS 40.60 ZA[ 103.44 [T[ 132.68 ZAC 163.96 ETC 212.54 CLP-140.81

CLA -74.99 RAL 177.61 RAG 6569.0 _L 13.246 PTH 2.42 VHP 9.238 DPA 57.49 RAP 249.08 ECC 1.8902

L-I TINE IN| LAT IN| I_ IN| RT AS_ IN| AZMTH IN| TII_ PO CST TIN IN| '2 LAT INJ 2 LONG

2029._ 27.19 74.75 79.68 163.07 2 7 58 1430.0 34.82 72.34

5537.99 27.20 256.71 79.70 163.07 13 58 19 4938.0 34.82 254.29

Z029.98 27.19 74.75 79.68 163.07 2 7 58 1430.0 34.82 72.34

5537.99 27.20 256.7| 79.70 163.07 13 58 19 4938.0 34.82 254.29

2"029.98- 27.19 74.75 79.68 163.07 2 7 58 14_O.0 34.82 72.34

5537.99 27.20 256.71 79.?0 163.07 13 58 19 4938.0 34.82 254.29

DIFFERI[NTI4L CORREC TICNS

TDf'-2.7466 TR4 -,9169 TC3 -.5615 8_J .4680
_3E 2.7038 RRA .44_8 RC3 .3219 FAU .02311

FDE-I .9651 FRA -.4OO8 FC3 -.3699 8SP 13762

6OIE 3.854I 8R4 I .0195 6C3 .6472 FSP -561

LAUN04 DATE A_ 25 1970

H[LICX:ENTRIC CCNIC
RL 151.22 LAL -.(30 LCI. 331.39 VL

RP IO7.63 LAP 3.39 L(3P 168,32 VP

RC 104.339 GL -(:0.06 GP 68,43 ZAA.

PL4N[T(XENTRIC CONIC

C3 38.397 VHL 6.197

LNC.H A_4TH I.NC.H TIME

18.48 2 16 17

161.52 13 2 33
18.48 2 16 17

161.52 13 2 33
JB.4B 2 16 17

161.52 13 Z 33

DIFFERENTIAL _CTICNS

101[-2.7689 TRA -.7077 TC3 -.9442 BAU .3556

ROE 2.4371 RRA .2991 RC3 .5291 FAU .0322_

F02-2.3150 FRA -.3349 FC3 -.7260 85P 14006

gOE 3.6887 BRA .7683 6C3 1.0823 FSP -716

NI0-C.(3URSI[ E_CUTION ACCURACY

_T 3587.2 SC_ 2541.3 S_3 174.8

gfr -.!M30 mr -.9917 Rrr .9715

4396.Z _ .1177 R13 -.9907

SGI 4340.3 SGZ 099.3 ?HA 145.22

ORBIT OETERI4INATION ACCURACY

ST 2294.2 _JR 2144.4 SS 1255.6

CRT -.9831_ CR$ .9991 CST -.9906

LSA 3369.8 MSA 288.8 5SA 3.1

ELI 3127.7 EL2 282.1ALF 136.97

FL|C_4T TIME 152.00 ARRIVAL DATE JAN 24 1971

0I$TA_£ 429.116

16.930 OAk -1.36 4ZL 101.50 HC_ J97.26 .94A 1_8.84 ECC .17526 IN_11.5048 Vl 29.465
37.897 GAP 3.48 AZP 79.00 TAL 186.52 TAP 23.78 RCA 106.26 APE) 151.42 VZ 35.211

9"_.51 ZAP 10_.99 £T$ _.39 741[ 108.01 ETE 132.54 ZAC 160.86 ETC 225.92 CLP-138.55

OLA -73.79 RAL 187.47 RAO 6_H_.5 VI[L 12.640 PTH 2.29 W_ 7.839 DPA 52.04 RAP 244.47 [CC 1.6319

L-| TINE INJ I.AT |NJ L.(_NG IN| RT AS(: ;NJ A21MTH ;NJ TINE PC) CST TIM |NJ 2 LAT INJ 2 LONG

1.94|.27 32.56 71,_4 _.7_ 160.66 2 48 39 1341.3 40.06 68.61
5454.B4 _.57 2_4,_ _._B |60.6_ 14 33 27 4BSd.B 40.07 251.94

1941.27 3_.56 71.64 B6.76 160.66 2 48 39 1341.3 40.06 68.61

3454.84 YZ,57 254._ _.?B |_0,6_ 14 33 27 4854.8 40.07 251.94

1941.27 YZ.fl6 71.64 86.76 160.66 2 48 39 134J.3 40.06 68.61

5434.B4 32._7 2_4._ _.?B 160.66 14 33 27 4854.8 40.07 251.94

MI0-C_URS_ EXECUTION ACCURACY ORBIT OETER_IINATION _CCURACY

S_T _3._ S_R _47.6 ,%3 222.3 ST 2655.4 SR 2273.0 SS 1467.3

RRT -._M_l I_F -.9935 RTI r .9689 CRT -.9906 CRS .9997 C$T -.9935

4461.2 /_3 .1340 R13 -.9878 LSA 3782.7 MSA 24B.I 5SA 3.9

_1 44|2.5 SG2 664,5 THA J45.68 _LI 3487.4 EL2. 236.3 ALF 139.48

LAUNCH DATE AUG 25 1970 FLIGHT TIN[ 154.00 ARRIVAL DATE JAN 26 1971

PELIOCENTRI¢ CONIC DISTANCE 435.241

RL 151.22 LAL -.00 LOL 331.39 VL 26.908 GAL -1.21 AZL 99.72 HCA 200.45 SMA 128.69 ECC .17627 INC 9.7187 Vl 29.465

RP 107.65 LAP 3°38 LOP 171.56 VP 37.873 GAP 3.83 AZP 80.88 TAL |85.65 TAP 26.J0 RCA 106.01 Also 151.37 VZ 35.202

RE 106.624 GL -56.97 GP 62.97 ?4L 92.02 ZAP 11_.01ETS 39.68 ?AE 111.83 ETE 134.43 ZAC 156.93 ETC 234.84 CLP-138.84

PLANET(XENTR]C CONIC
C3 29.342 VHL 5.417 0LA -72.26 RAL 197.01 RAO 6568.2 VlEL 12.277 PTH 2.21 VHP 6.944 DPA 46.90 RAP 241.07 ECC 1.4829

LNO4 ATNTH LNCH TIME Lo| T|N[ IN| LAT IN| LCNG IN| RT AS(: IN| A214TH IN| TINE PO CST TIM IN| 2 LAT IN| 2 LONG

20.25 2 fit 59 1869.56 36.55 68.00 93.Z7 157.71 3 29 9 1269.6 43.88 64.22

159.75 13 36 55 5391.00 _6.56 253.14 93.30 157.71 15 6 46 4791.0 43.89 249.35

20.25 2 57 59 1869.56 3_.55 68.00 93._7 1fl7.71 3 29 9 1269.6 43.88 64.22

159.75 13 36 55 5391.00 36.56 253.14 93.30 157.71 15 6 46 4791.0 43.89 249.35

20.25 2 57 59 1869.56 36.59 68.00 93._7 157.71 3 29 9 1269.6 43.88 64.22

159.75 13 36 55 5391.00 36.56 253.14 93.30 157.71 |5 6 46 4791.0 43.89 249.35

DIFFERI[NTIAL CORRI[CTIONS NI0-COUR_[ [_CUTION ACCURACY ORBIT 0ETERN|NATION ACCURACY

TOE-2.7881 TRA -.541_ TC3-1.38_ 6AU .6113 SGT 3807.1 _ 24_.3 S_3 269.4 ST 3002.8 SR 2247.1 SS 1636.1

ROE 2.1179 RRA .1687 RE3 .7054 FAU .04046 RRT -.954_ _ -.9934 RIT .9_88 CRT -.9939 CRS .9999 EST -.9951

FOE-2.3674 FRA -.2368 FC3-1.1937 8SP 14203 SG_ 4521.0 R23 .1461 R13 -.9851 LSA 4086.1 NSA 217.5 SSA 4.8
_OE 3.5013 _RA .5670 8C3 1.5584 FSP -865 S_,1 4478.2 SG_ 6LE),3 THA 147.88 EL1 3745.3 EL_ 199.0 ALF 143.24

LAUNCH DATE AUG 29 19"/'0 FLIGHT TIME 136.00 ARRIVAL OATS" JAN 28 1971

DISTkqCIE441.339HCLIOCENTRZC CONIC

I_. J51._2 LAL -.(30 LQ. 331.39 VL. 26.dl83 GAL -1.02 AZL M.40 NCa 203.64 _4A 128.53 ECC .17741 IN(: 8,-,}982 VJ 29.465
RP IO7.68 LAP _,36 LCP 174.80 VP 37,848 G_P 4.17 _ZP 82.30 TAL 184.75 TAP 28.40 RCA 105.73 APO 151.33 V2 35.193

RC 108.906 GL -53.80 GP 57.88 7AL 91.23 ZAP 114,06 [TS 40._6 ZAg 115.01ETE 137.04 ZAC 152.82 ETC 240.67 CLP-IAO.07

PLAN[TC_ENTRIC CONIC
C3 23.667 VHL 4.865 OLA -70,46 RAL Z0_,67 RAO 6_8.0 Vl[L 1_.043 PTH 2.15 VHP 6.354 OPA 42.04 RAP 238.53 ECC 1.3895

LNCH A2_4TH LN_H TIN_ L-I TINE IN| LAT IN,/

2Z.33 3 36 57 1811.!6 39._9 63._

157.67 14 7 6 5342.92 39.39 _51._1

22.33 3 36 57 1811.16 39.39 63,92

157.67 14 ? 6 5342.92 39.39 _31.21

22.33 3 36 57 1811.16 39.39 63,92

J57.67 14 7 6 5342.92 39.39 _51.Z1

OIFFEI;_NTIAL CC]RRI[CTIONS

T02-2.7556 TRA -.3938 TC3-1,88_3 _ .6118

ROF. 1.7982 RRA .0659 RC3 .8417 FAU .04762

FOE-2.6_96 FRA -.11_9 FC3-1.7421BSP 14439
_OE 3.2904 _qA .3993 BC3 2.0632 FSP -1004

IN| RT AS{: IN| ATNTH IN| TINE PO CST TIM IN| 2 LAT IN| 2 LONG
98.72 154._6 4 7 8 1211.2 46.50 59.32

9_,74 154,33 15 _ 9 4742.9 46.50 246.61

9e._ 154.36 4 7 8 1211,2 46.50 59.32

9_.74 |54.33 13 36 9 4742.9 46.50 246.61

_.72 1fl4._6 4 7 8 1211.2 46.50 59.32
_1_.74 154.35 15 _6 9 4742,9 46.50 246.61

CR_IT DETEK_4INATION ACCORACY

ST 3272.4 SR 2119.1SS 1740.5

CRT -,9955 CRS 1.0OOO CST -.9960

LS4 4265.0 MSA 194.9 SSA 5.7

ELl 3895.0 EL2 168.4 ALF 147.12

NI0oCOURS_ [_CUTION ACCURACY

RRT -.9_81 R_F -.9926 RTF .9697

S_ 4585.1 RZ3 ,1532 RI3 -.9829

SG| 4549.4 ,f_ 571 .fl THA 150.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH OAT£ ,tUG 25 1970 FLIGHT TIN[ 158.00 ARRIVAL CAT[ JAN 30 1971

HELIOCENTRIC CONIC CISTANCE 447.466

RL 151.2Z LAL -.00 LC¢ 331.39 VL 26.858 GAL -.83 ATL 97.38 HA 206.85 ._A 128.36 [CC .17867

RP 107o71 LAP 3.32 LOP 178.04 VP 37.8Z! GAP 4.5Z ATP 83.4| TAL 183.81 TAP 30.67 RCA 105.42

RC 111.186 GL -50.63 GP 53.16 74L 90.17 ZAP 118.06 [TS 40.81ZAE 117.62 ETE 139.95 ?AC 148.82
PLANE T(XENTRIC CONIC

C3 19.897 VHL 4.461 CLA °68.47 RAL ZJ3.39 RA0 6567.8 V[L 11.886 PTH 2.11 VHP 5.963 OPA 37.46

LNCH A_NrH LNCH TXNE L-I Till[ INJ LAT _NJ LONG INJ RT AS_ INJ A_4TH ]NJ T|I._ PO CST TIN

24.64 4 12 44 |762.87 41.28 59.55 |03.11 150.76 4 42 7 1162.9

155.36 14 32 56 5307.47 41.29 249.28 103.13 |50.76 16 J 24 4707.5

24.64 4 12 44 1762.87 41.28 59.55 103.11 150.76 4 42 7 1162.9

155.36 14 32 56 5307.47 41.29 249.28 103.13 150.76 16 I 24 4707.5

24.64 4 12 44 1762.87 41.28 59.55 103.11 150.76 4 42 7 1162.9

155.36 14 32 56 5307.47 4J.29 249.Z8 103.|3 150.76 16 I 24 4707.5

INC 7.3774 VI 29.465

APO 151.29 v2 35.184

ETC 244.60 CLP-141.69

RAP 236.67 ECC 1.3275

JNJ 2 LAT INJ 2 LONG

48.12 54.12

48.13 243.86

48.12 54.12

48.13 243.86

48.12 54.12

48.13 243.86
CIFFFR[NTIAL CORR[CTIONS NIC-COURSI[ EXECUT|ON ACCURACY OR6IT OETERt41NATION ACCURACY

TOE-2.6774 TRA -.2530 TC3-2.4022 8AU .6855 ._T 4J47.7 _ 2105.8 ._3 347.6 ST 3449.9 SR 1934.1 SS 1778.l

RO[ 1.5056 RRA -.0144 RC3 .9326 FAU .05324 RRT -.9605 R_ -._911 R1T .9705 CRT -.9964 CRS 1 .00[30 CST -.9962

F0[-2.6862 FRA .0317 FC3-2.3164 8SP 14666 _ 4651.7 R23 .1568 R|3 -.9809 LSA 4332.7 NSA 179.3 SSA 6.7

80F 3.0717 _A .2534 6C3 2.5769 FSP -|119 561 4621.8 ._2 526.2 THA 153.64 EL1 3952.5 ELZ 143.4 ALF 150.77

LAUNCH 0A TE AUG 25 1970 FLI_4T TINE 160.00 ARRIVAL CATE FEB 1 J971

H[LIOCENTRIC CONIC

RL 151.22 LAL -.{30 LCL 331.39 VL £'6.831 GAL

RP 107.74 LAP 3.28 LCP 181,28 VP 37.793 GAP

RC 113.462 GL -47.49 GP 48._4 7AL _.87 ZAP |Z|.9"Z £TS 41.24 ZAE 119.71 ET[ 142.94 ZAC 145.06
PLAN[T_ENTRIC C(_llC

C3 17.291 VHL 4.158 OLA -_.35 RAL _Z#0.28 RA0 6_67.7 _EL 11.776 PTH 2.08 VHP 5.709 OPA 33.17 RAP 235.35 ECC 1.2846

LNCH A_4TH LNCH TINE L-I TINE INJ LAT INJ L_NG |NJ RT A,SC |NJ AZNTH INJ TIN[ t=O CST TIN INJ Z LAT INJ Z LONG

ET.11 4 45 41 1722.15 42.41 55.03 106.68 147.09 5 14 23 1122.2 48.95 48.83

152.89 14 54 _3 5282.31 42.42 247.45 |06.70 |47.08 16 L=2 56 4682.3 48.96 241.25

27.11 4 45 41 1722.15 42.41 55.03 106.68 |47.09 5 14 23 1122.2 48.95 48.83
152.89 14 54 53 5282.31 42.42 247.45 106.70 147.08 16 22 56 4682.3 48.96 241.Z5

27.11 4 45 41 1722.15 42.41 35.03 106.68 147.09 5 14 23 1122.2 48.95 48.83

152.89 14 54 53 5282.31 42.42 247.45 IO6.70 |47,08 16 22 36 4682.3 48.96 241.25
DIFFEI_NTIAL CORRI[CTIONS N|0-COUR._ EXECUTION ACCURACY ORBIT 0[TgRMINATION ACCURAC_

T0[-E.5694 TRA -.11_ TC3-Z.9_07 6AU .7143 _T 4316.5 _ 19"26.5 ._3 374.3 ST 3543.1 SR 17_8.5 55 1758.2

RI_ 1.2531 _A -.0749 RC3 .9799 FAU .05731 RRT -._N_J6 R_F -._89 RTF .9713 CRT -.9969 CRS .9999 CST -.9962
FOE-2.5827 FRA .1853 FC3-2.8695 BSP 14905 566 4726.9 _3 .1563 RI3 -.9793 LSA 431_.3 NSA 168.1 5SA 7.8

80E Z.8587 _A .1379 _C3 3.0902 FSP -|207 ._1 4702.0 _ 485.2 TH_ 156.51 ELI 3940.4 EL2 122.0 ALF 1_4.O4

OISTANf.[ 453._59

-.63 _2'L 96.56 HC_ 210.06 .SNA 128.18 ECC .|8_6 INC 6.56_6 Vl 29.465

4.86 A2P 84.32 TAL 182.86 TAP 32.92 RCA I05.1_ APO 151.26 vz 35.174

[TC 247.38 CLP-143.45

LAUNCH OAT£ AUG 25 1970 FLIGHT TINE 162._O ARRIVAL CATE FEB 3 1971

_LIOCENTRIC CONIC 0ISTANC[ 459.634

RL 151 .Z_ LAL -.00 LOL 331.39 VL 26.803 GAL -.41 A_L 95.89 H_A 213.27 SMA 127.99 ECC .18157 IN(: 5.8886 Vl 29.465

RP 107.77 LAP 3.23 LOP 184.52 VP 37.763 GAP 5.20 AZP 85.07 TAL 181.86 TAP 35.13 RCA 104.75 APO 151.23 V2 35.164

RE 115.736 GL -44.41 GP 44.91 ZAL 87.33 ZAP 125.59 ETS 41.56 ZAE 121.35 ET£ 145.87 IAC 141 .60 ETC 249.43 CLP-145.26
PLANETOCENTRIC CONIC

C3 15.441 _4L 3.9"29 OLA -b4.14 RAL 226.46 RA0 6567.6 VEL 11.697 PTH 2.06 VHP 5.55| 0PA 29.19 RAP 234.48 ECC 1.2541

LNCH A_4TH LN(.H TINE L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ A?'NTH INJ T|M[ PO CST TIN INJ 2 LAT INJ 2 LONG

29.70 9 16 16 1687.18 42.92 _0.48 109.66 143.44 5 44 24 1087.Z 49.13 43.62

150.30 15 13 37 521_.62 42.9"Z 245.80 109.67 143.44 16 41 23 4665.6 49.14 238.94

29.70 5 16 16 1687.18 4_.91 ._0.4_ 109.66 143.44 5 44 24 1087.2 49.13 43.62

150._0 15 13 37 5265.62 42.9_ 145.80 109.67 143.44 16 41 23 4665.6 49.14 238.94

29.70 5 16 16 1687.18 42.92 50.48 109.66 143.44 5 44 _4 1087.2 49.13 43.62

1_0._0 15 13 37 526_.62 42._'Z 245._0 109.67 143.44 16 41 23 4665.6 49.14 238.94

DIFFERENTIAL CCRRIECTIO/S NID.--COI_._ EXECUTION ACCURA(v

TOE-2.44_8 TRA .0218 TC3-3.4564 640 .7425 _T 4480.1 S_-1756.4 563 392.6

1.0426 RRA -.1_07 RC3 .9947 FAU .O_OJO _T -._|7 _ -.9_0 RTF .9719
FOE-2.4084 FRA .3414 FC3-3.3699 BSP 15_39 _ 4812.1R_3 .1523 RI3 -.9780

_3E E.6560 _q'A .1227 BC3 3.5_7 FSP -I_BO _I 479J.0 ._2 450.1 THA 159.15

LAUNCH OATE AU_ 25 1970 FLIGHT TIN[ 164.00

PI[LIOCENTRIC CONIC O|STAt_,_ 465.693

RL 151o2_ LAL -'.00 LOL 331.39 VL 26.774 GAL -.19 AZL 95.3_ HC.A 216.49 SMA 127.B0 £CC .18322
RP 107.80 LAP 3,16 LOP 187.75 VP 37,733 GAP 5.54 AZP 85.7_ TAL lB0.83 TAP 37.31 RCA 104.39

RC 118.005 GL -41.39 GP 41.36 7AL 85.39 ZAP 1L_.04 £TS 41.78 7A£ 122,59 ETE 148.67 _AC 138.47
PLAN_ TOCENTRI C CONIC

C3 14.111 _ 3.757 OLA -61.87 RAL 13_.07 RAO 6_7.6 VEL 11.640 PTH 2.04 VI._P 5.465 0PA 25.51

LNOt ATNTH LNCH TIN[ L-| TIN[ |NJ LAT JNJ _ |NJ RT A._ INJ A2"NTH INJ T|NE PO CST TIM
32.38 5 45 1 |656.4§ 42.91 46.00 112.25 139.93 6 12 38 1056.5

147.62 15 29 _ f1256.L_'Z 42.9"Z 244.43 112.E7 139.93 16 57 12 4656.2

32.38 5 45 | 16S6.45 42.91 46.00 J12.25 |39.93 6 12 38 1056.5

147.62 15 29 _6 5256._'Z 42.92 244.43 112.27 139.93 J6 57 12 4656.2
32.38 5 45 1 1656.45 42.91 46.00 11R.25 139.93 6 JE 38 1056.5

147.62 15 29 36 5256.L_Z 42.9"_ 244.43 JIZ._7 139.93 16 57 12 4656.2

DIFFERENTIAL CORRECTIONS MIO-C_URS_ EXECUTXON ACCURACY

TDE-2.30_ TRA .1_86 TC3o3,9557 BAU .7688 SGT 4633.| S_R 1597.5 SG3 402.5

ROE .8713 RRA -.1531RC3 .9786 FAU .06|53 RRT -._|1 _ -._20 RTF .97_7

FOE-2.1914 FRA .4871 FC3-3.7751 BSP 1.5562 ._ 4900.8 _3 .1427 R13 -.977_

BOE 2.4651 BRA .2204 6C3 4.0749 FSP -1324 _GI 4882.9 SG2 418.7 THA 161.52

C_BIT 0£TERMINATION ACCURACY

ST 3562.9 5R 1525.2 SS 1692.7

CRT -.9973 CRS .9998 CST -.9959

LSA 4226.1 MSA 160.8 SSA 8.9

ELI 3874.2 EI._ 103.3 ALF 156.86

ARRIVAL CATE FEB 5 1971

ZNC 5.3228 Vl 29.465

AFt3 151.22 V2 35.153

ETC 250.99 CLP-147.06

RAP 233.99 ECC 1.2322

INJ 2 LAT INJ 2 LONG

48.79 38.60

48.80 237.03

48.79 38.60

48.80 237.03
48.79 38.60

48.80 237.03

ORBIT 0ETERNINATION ACCURACY

ST 3521.7 5R 1337.4 SS 1594.4

CRT -.9977 CR5 .9995 CST -.9953

LSA 4087.7 MSA 154.6 5SA 10.1

ELI 3766.1 EL2 85.2 ALF 159,24
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL. 5. 197OJ

LAUNCH'CAT[ AUG 25 1970 FLIGHT TIN[ 166,00 ARRIVAL GATE FEB 7 1971

HEL|OCENTR|C CONZC

RL 151.2Z LAL -.00

RP 107.84 LAP 3.09
RC 120.271 GL -38.44

PLANET_ENTRIC CONIC

C3 13.158 VHL 3.627

_A_4TH LNCH T|HE

_.12 6 IZ 19

144.S_ 15 43 16

_5.12 6 12 I9

144._ 15 43 16

35.12 6 12 19

I44.B4_ 13 43 16

CISTANC[ 471.731

LOL 331.39 VL 26.745 GAL .05 4ZL 94.84 H,CA 2|9.70 S_4A

LOP 190.98 VP 37.701 GAP 5,87 47P B6.27 TAL 179.76 TAP

GP 38.17 24L 83.66 lAP 132.26 ETS 41.93 2AE 123.51ETK

127.61ECC .18501 INC 4.8372 Vl 29.465

39.46 RC4 104.00 APO 151.22 vZ 35.141

151.28 ZAC 135.67 ETC 252.21 CLP-148.8!

OLA -59.37 RAL 237.20 RA0 6567.5 VEL 11.5_ PTH 2.03 VHP 5.432 0PA 22.13

L-I TIN[ INJ LAT INJ _ INJ RT A,_ INJ A_4TH INJ TIN[ PO CST TIN

162B.91 42._0 41.64 114.63 136.62 6 39 28 1028.9

5253.22 42,31 243.39 114.64 136.61 17 10 49 4653.Z

1628.91 42.50 41.64 114.63 136.62 6 39 2B 1028.9

5253.2"Z 42.31 243.39 114.64 136.61 17 10 49 4653.2

16_8.91 42.50 41.64 114.63 136.61 6 39 2B 1028.9

3253.2"_ 42.31 243.39 114,64 I_HL61 17 lO 49 4653.2
0 IFFERENT IA,L COli_EC T ICN5

TGE-Z.1353 TRA .3105 TC3-4.3611 _ .78_bl

• l_'dl'a _ -.I843 _3 ._021 FMJ .[:E_IJ

FOE-I .934? FR_ .6467 FC3-3.9331 6SP 13485

t_E 2.2749 l_A ,3611 _3 4.4334 FSP -1_

NI0-O3UR_E E_OJTION ACCURACY

S6T 4747.4 _ 144Z.3 $63 4OI.8

-.9552 mF -.9763 RTF ._;_

45N_1.7 _ .1427 1113 -.9743

•%1 4944.? _ 409.6 TH4 163.70

RAP 233.83 ECC 1.2165

INJ 2 LAT ZNJ Z LONG

48.04 33.84

4B.04 235.58

4_.04 33.84

4_.04 235.58

48.04 33.H4

4B.04 235.38

ORBIT OETERNINATION ACCURACY

ST 3418.1 ,_ 1162.6 SS 1462.6

CRT -.9979 CRS .9989 CST -.9939

LSA _892.2 MS4 157.0 SSA 11.3

ELI 3609.7 EL2 71.2 ALF 161.24

LAUNCH OAT[ AUG 2fl 1970 FLIGHT TINE 1_.00 ARRIVAL GATE FEB 9 1971

HELIOCENTRIC C(_11C

RL 151 .LP'_ LAL -._
I_P 107.87 LaP 3.00

_C 12"Z.331 GL -3S.57

PLANE T(_ENTR I C CONIC

C3 12.4M K 3.534

LNO_ _71_1_ LNC/4 TINE

37.9"4 6 _ 30

147,08 13 34 54

37.92 6 38 30
142.08 15 54 34

37.92 6 _k_

142.08 15 34 54

OISTM_IE 477.731

LOL 331.39 VL 215.714 GAL .31 _i'l. 94.41 _ 222.91 SMA

LOP 194.21 vP 37.668 GAP 6.21 A2P 845.76 TAL 178.67 TAP

GP 35.31 7AL $1.37 7_P 135.g_ ETS 42.04 ZAE 124.17 ETE

127.41 ECC .18693 IN(: 4.4133 VI 29.465

41.58 RCA 103.59 APO 151.23 v2 35,130

133.68 7AC 133.18 ETC 253.21CLP-IS0.SO

OLA -57.23 RAL 241.94 _ 6_7.5 _IEL 11.570 PTH 2.02 _14P 5.441 0P4 19.02
L-! T|NE INJ LaT INJ I._ INJ RT A.e_ INJ A2_4TH INJ TINE PO CST TIM

1603.66 41.74 37.43 116,B9 133.53 7 5 14 1003.7

5236.04 41.76 242.73 116.91 133.52 17 22 30 4636.0

1_O3.66 41.74 37.45 116,89 133.53 7 3 14 1003.7

fl236,04 41.76 142.73 116.91 133.52 17 Z2 30 4636.0

1603.66 41.74 37.45 116._9 133.53 7 5 14 1003.7

5236.04 41.76 242.73 116.91 133.32 17 22 30 4656.0
01FFERENT IAL COR_R1ECT IONS

TDE-2.0126 TRA .4336 TC3-4.7871 B_J .812_'Z

ROt[ .6212 RRA -.21Y24 RC3 .8642 F,_J .06023

FOE-1.6986 FRA .7745 FC3-4.17_}6 BSP l_Oll

BOg 2.1063 _RA .49_6 BC3 4.8645 FSP -13LP'Z

NI0-C_.IR_E EXECUTION ACCURACY

SGT 4894.8 _GR 1324.9 SG3 402.3

RRT -.95311_F -.9700 R1T .9714

3071.0 R_3 .1264 R13 -.9741

Si_t _.1 _. _.J THA 165.45

RAP 233.96 ECC 1.2055
INJ 2 LAT INJ 2 LONG

46.96 29.37

46.97 234.64

46.96 29.37

46.97 234.64

46.96 _9.37

46.97 234.64

CIK_IT 0ETERNINA TION ACCURACY

ST 3290.2 SR 1023.6 55 1336.P

CRT -.9985 CR5 .9975 CST -.9925

LSA 3692.4 HSA 135.9 SSA 12.6

ELI 3445.3 EL2 54.1 ALF 162.74

L4LRdCH GATE AUG 25 1970 FLIGHT TINE 170.00 ARRIV4L C_T£ FEB 11 1971

HELIOCENTRIC CC_NIC

RL 151 .22 LAL -.00 LOL 331.39 VL

RP 107.91 LAP 2.91 LOP 197.44 VP

RC I24.786 GL -32,78 GP 32.75 ZAL
PLAf_.TOCENTRIC CONIC

C_ |2,044 VHL 3.470

LNCH ATNTH LN(H TIME

40.75 7 3 5_

139.25 16 4 39

40.75 7 3 53

139.25 16 4 39

40.75 7 3 53

139.25 16 4 39

OIFFERIENTIAL CORRECTIONS

T_£-1.8642 TRA .6129 TC3-5.1098 8AU .8326

ROE .3349 RRA -.2192 RC3 .792B FAU .05855

FOE-1.4596 FRA .9014 FC3-4._B3 BSP 16235

BeE 1.9394 6RA .6509 Be3 5.1710 FSP -I]01

CISTANCE 483.750

26.683 GAL .57 AZL 94,04 PEA 226.12 5HA

37.635 GAP 6.55 AlP 87._ T4L 177,55 T4P

79.35 ZAP 138.03 ETS 42.14 ZAE 124.63 £TE

I27.21 ECC .18900 INC 4.0380 Vl 29.465

43.68 RC4 103.16 _PO 151._5 V2 35.118

155.85 ZAC 13_.98 ETC 254.05 CLP-152.14

OL_ -54.92 RAL 246.34 RA0 6567.5 VEL 11.551 PTH 2.02 VHP 5.482 CPA 16.16 RAP 234.32 £CC 1.1982

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME: PO CST TIM INJ 2 LA T INJ 2 LONG

1579.94 40.72 33.43 119.13 110.69 7 30 13 979.9 45.63 25.17

5_64.40 40.73 242.48 119.15 130.67 17 32 23 4664.4 45.64 234.22

1579.94 40.72 33.43 119.13 110.69 7 _ 13 979.9 45.63 25.17

5264.40 40.73 242.48 119.15 110.67 17 32 23 4664,4 45.64 234.ZZ

1579.94 40.72 33.43 119.13 130.69 7 30 13 979,9 45.63 25.17

5264.40 40.73 242.48 119.15 110.67 17 32 23 4664.4 45.64 _]4.22

NIO-COURS_E EXECUTION ACCURAC_ ORBIT 0ETERNINATZON ACCURAC_

SGT 5013.2 56R lZ16.1 5G3 396.4 ST 3124.6 SR 903.2 SS 1199.9

RRT -,9474 RRF -.9618 RTF .9708 CRT -.9990 CRS .9948 CST -.9900

•%B 5160.3 A_3 .1147 R13 -.9729 LSA 3463.0 MSA 159.7 SSA 13.8

861 5146.5 _ 379.3 TH_ 166.99 ELI 3252.2 EL2 37.9 ALF 163.89

LAUNCH CATE AUG 25 1970 FLIGHT TIN[ 172.00 ARRIVAL CATE FE6 13 197I

HELIC_ENTRIC CONIC

RL 151 .22 LAL -.00 LOL 331.39 VL
RP 107.93 LAP 2.81 LOP 200.66 VP

RC 117.036 GL -30,07 GP 30.47 ZAL

PLANETO_ENTRIC CONIC

C3 11.78fl VHL 3.433

LNC_ A_NTH LNCH TIN[

43.63 7 28 38
136.37 16 12 40

43.63 7 28 38

136.37 16 12 40
43.63 7 28

136.37 16 12 40

OIFFERENTIAL CCRR1ECTIONS

T06-1.7168 TRA .7717 TC3-3.37_0 BAU .8540

ROE .4675 RRA -.2]08 RC3 .7213 FAU ,05657

F06-1.2343 FRA 1.0091 FC3-4.1552 BSP 16551

BOg 1.7793 8RA .B033 BC3 5.4203 FSP -1282

0ISTANCE 489.727

26.651GAL .85 4ZI. 93.70 PiCA 229.34 SIvA 127.00 ECC

37.601 GAP 6.89 42"P 87.59 TAL 176.41 TAP 45.74 RCA

77.03 lAP 140.60 ETS 42.25 ZAE 124.92 ETE 157.t'_ /AC

0La -52.60 RAL 250.45 R_O 6567.4 VEL 11.540 PTH 2.01 VHP 5.549 OPA

L-I TIN[ INJ LAT INJ LONG INJ RT _ INJ A2'NTH INJ TIME
1557.16 39.49 29.57 121.39 128.09 7 54 35

5278.06 ]9.50 242.67 121.40 128.08 17 40 3P

1557.16 39.49 L:_9.37 121.39 128.09 7 54 35

5278.06 39.50 242.67 121.40 1_8.08 17 40 38

1557.16 39.49 _9.57 121.39 128.09 7 54 35

5278.06 39.50 242.67 1_1.40 128.08 17 40 38

NIO-CX:URSE EXECUTION ACCURAC¢

S6T 5129.4 _ 1120.9 SG3 387.1

RRT -.9405 RRF -.9517 RTF .9706

S_B 5_50.5 1_3 .0<_J9 R13 -.9722

•%1 5237.2 _ 373.1 THA 168.33

• 19123 INC 3.7013 V! 29.465

102.71 _PO 151.29 V2 35.105

129.04 ETC 254.78 CLP-I§3.71

13.54 RAP 234.91ECC 1.1940

PC) CST TIM INJ 2 LAT INJ 2 LONG

957.2 44.10 21.22

4678.1 44.11 234.31

957.2 44.10 21.22

4678.1 44.11 234.31

957.2 44.10 21.22

4678.1 44.1_ 234.31

ORBIT 0ETERMINATION ACCURACY

ST 2937.2 5R 803.3 SS 1066.2

CRT -.9996 CRS .9894 CST -.9864

LSA 3222.0 MSA 165.0 SSA 15.o

ELI 3045.0 EL2 21.9 ALF 164.71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 197OJ

LAUNCH CArE AUG _5 1970

PEL IC_ENTRIC CON|C

RL 15l .21 LAL -.DO

RP 107.99 LAP Z.70

RC 129.278 GL -27.46

PLANE TC_FNTR Z C CON|C

C3 11.687 VHL 3.419

LNOd AZMTH LNK_H TIME
46.§3 7 52 56

133.47 16 19 Z

46.5) 7 _Z _6

133.47 16 19 Z

46.5} 7 5Z 56

133.47 16 19 Z

FLIGHT TIME 174.00 ARRIVAL CATE FEe 16 1971

CISTANCE 495.681

LOL 331.39 VL 26.619 GAL 1.14 47L 93.40 PiCA Z32.54 SMA 126.79 ECC .19363 INC 3.3958 Vl 29.465

LOP Z03.88 VP 37.567 GAP 7.Z3 ATP 87.93 TAL 175.Z4 TAP 47.78 RCA 102.24 APO 151.34 v2 35.C93

GP 28.42 7AL 74.64 2AP 14Z,98 ETS 42.40 ZAE 1Z5.09 [TE 159.53 Z4C 127.33 ETC 255.42 CLP-155.21

CLA -50.Z9 RAL 254.19 RAO 6367.4 V1EL 11,536 PTH 2.01 VHP 5.639 CP4 I1.13 RAP 235.68 ECC 1.1923

L-I TIN[ IN! LAT IN! LONG IN! RT A_ IN! 4274TH IN! TIN[ PC CST TIM IN! 2 L4T IN! 2 LONG

1534.8Z 38,08 25.87 123,69 125.75 8 18 31 934,8 42.44 17.49

5296._ 38.09 243,29 123.70 125.73 17 47 18" 4696.9 42.45 234.9!

1534.82 _.08 25.87 123.69 125.75 B 18 31 934.8 42.44 17.49

5296.B8 38.09 243.19 123.70 125.73 17 47 18 4696.9 42.45 234.9!

1534.82 _8,08 25.87 123.69 |25.75 8 18 31 934.8 42.44 ;7.49

5296.68 38.09 243.L_3 123,70 125,73 17 47 18 4696.9 42,45 234.91

01FFERIENTIAL CORreCTIONS

T0[-1.5784 TRA ._290 TC3-5.5833 8AU .8784

RO£ .4179 RRA -.2385 Re3 .6561 FAU .05462
F0£-1.0375 FRA 1.09(_ FC3-4.0461 8SP 17062

8OC 1.6328 8aA .9591 8C3 5.6219 FSP -1275

NI0-_E [_CUTIO¢ ACCURACY ORBIT CETERNINATION ACCU_4C_

_T 5245,1 SC_ lO40,B $G3 376.2 ST Z747.0 SR 725.3 SS 946.7

_T -.9_24 F_F -._ RTF .9710 CRT -.9997 ORS .9800 CST -.9_1_

SC_ 5347.4 1_3 .0831 213 -.9721 LSA 2989.7 MSA 171.3 5S4 16.1

S_J 5))4.6 _ _=41.8 THA 169.47 EL} 2_41.I EL2 17.1 ALF 165.21

LAUNCH OATE At.K, 25 1970 FLIf_T TIN[ 176.00 ARRIV4L CATE FEB 17 197l

HIELIC_[NTRIC CONIC

RL 151oEE LAL -,00 LOL 33|°39 VL

RP lOB.03 LAP 2.58 LOP L_37.|0 VP

RC 131.513 GL -24.95 GP 26.60 _AL

PLAIME:T(X:ENTR|C CONIC

C3 11.732 VHt. 3.425
LNCH 4_'rMTH LNC_ TIME

49.45 8 17 O

130.55 16 23 45

49.45 8 17 0

1_0.55 J6 23 45

49.45 8 17 0

130.55 16 23 45

0IFFERENTIAL CO_CTION5

TOE-1.4254 TRA 1.1093 TC3-5.6714 8NJ ,B_12

ROE .3757 RRA -.2494 RC3 .5794 FAU .05163

FOE -.8391FRA 1.1934 FC3-3.8117 8SP 17168

_E 1.4741 _A 1.1370 8C3 5.?OO9 g_ ° -IL_I

OISTM_._ _OJ.613

26,_ G_L J.45 AZL 93.J2 HC_ 235.75 SM_ 126.58 ECC .1962_ INC 3.1157 vl 29.465

37.S_1 G_P 7.3_ A2'P 88._5 TAL 174.04 TAP 49.843 RCA 101.75 APO 151.41 v2 35.080

72,|9 ZAP J45.JB [TS 42.6| ZA_E |25,1 7 [T[ 161 .0B _AC 125.84 ETC 256.01 CLP-156.66

OL._ -48.02 RAL 2_7.g0 I_O 6_H_?.¢ M[L lJ ._1_ PTH 2,01 _R4P 5.747 0PA 8.91 RAP 2_6.6l ECC 1.1931
L-Z TINE XNJ I_AT IN! _ IN! RT A_ IN! A214TH |NJ TIME PC CST TIM IN! 2 LAT IN! Z LONG

1512.33 36.35 L_.E9 |26.05 123,63 8 42 13 912.3 40.66 13.92

53210._ _.56 144,37 ]_qS.O6 1_3.61 J7 52 26 4721 .O 40.67 236.00

15|2.33 36.53 L_._ 121_.05 123,63 8 42 13 912.3 40.66 13.92

5320._ 36.56 244.37 121_.0_ 123.61 l 7 52 26 4721,0 40.67 236.00

J512.33 36.55 _._ 12_.05 123.63 8 42 13 912.3 40.66 13.92

33_;_3._ _6.56 244.37 |_,0_ 123,61 17 52 26 4721.0 40.67 236.00

NI0-C_SE £_CUTION ACCURACY ORBIT DETERMINATION ACCU_4CY

S_T 5336.1SG_ 9?0.3 ,%3 363.4 ST 2528.1 S_ 655._ SS 827.5

RRT -.9*Z14 R_r -.926| RTF ,9699 CRT -.9985 CRS .9611 CST -.9733

54_,6 I_ ,072_ R13 -,9_0_ LSA 2733,4 M$A 1_6.3 SSA IT.C

SG| 5410.9 SG2 }TJ .9 THA 170,44 ELI 2611 .6 EL2 34.4 ALF 165.48

L4UNCH 04TE 4UG 25 1970 FLIGHT TINE 178.00 ARRIVAL CA TE FEB I9 1971

HELIOCENTRIC CONIC DISTANCE _07,521

RL 151.22 LAL -._0 LOt. 331.39 VL 26.553 GAL 1.77 AZL 92.86 HCA 238.96 SMA 126.37 ECC .19896 INC Z.8564 Vl 29.465

RP t08,07 LAP 2.45 LOP 210.31 VP 37.496 GAP 7,92 AZP 88.53 TAL 172.83 T*P 51.79 RCA 101.23 APO 151.51 V2 35.067

RC 133.740 GL -22.53 GP 24.97 Z4L 69.71 ZAP 147.23 ET$ 42,_8 ZAE 125.18 £TE 162.44 ZAC 124.52 ETC 256.57 CLP-]SH.06

PLANETOCENTRIC CONIC

C3 11.91I VHL 3.451 _LA -45.78 RAL 261._9 RA0 6567.5 V_L 11.543 PTH 2.02 VHP 5.871 CP4 6.86 RAP 237.69 ECC 1.1960

LNCH 4ZMTH LNCH TIME L-I TINE IN! LAT IN! LONG IN! RT ASC IN! A2'NTH IN! TIME PC CST TIM IN! 2 LAT IN! 2 LONG

52.39 8 40 59 1489.20 34.9_ 18.80 128.47 121,72 9 5 48 889.2 38.8_ 10.48

127.61 16 26 49 5350.47 34.94 245,g0 128.48 121.71 17 56 O 4750.5 38.83 237.58

52.39 8 40 59 1489._0 3419_ IB._ 128.47 121.72 9 5 48 889.2 38.82 I0.4_

127.61 16 26 49 5350.47 34.94 243,_0 128.48 121.71 17 56 0 4750.5 38.83 237.58

52.39 8 40 59 1489.20 34.9_ 18.80 128.47 121.72 9 5 48 889.Z 38.82 10.4_

127.61 16 26 49 53_O.47 34.94 245.90 128.48 |21.71 17 56 O 4750.5 38.83 _37.58

OIFFERENTIAL CORRIECTIONS NI0-C_¢Iff_IE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

T0[-1.2787 TRA 1.2917 TC3-5.'/_04 BAU .9|14 8_T 5426.1 _R _1J,0 SG3 3_0.1 ST 2_17.6 SR 601.7 SS 727.8

ROE .3450 RRA -.2_ RC3 .5116 FAU .04_1 li_T -.gO9| RRF -.91D6 RTF" .9692 CRT -.9946 CRS .9295 CST -.9617

FOE -.6669 FRA !.2741 FC3-3.5478 8_ !742"Z _ 5502.0 1_3 .0607 R|3 -.9699 LSA 2494.3 MSA _04.0 SSA 17.7

_)E 1.3245 _A 1.3172 6C3 5,7233 FSP -!181 ,_| 548_.2 SG2 375.2 THA 171.28 ELI 2395.7 EL2 60.5 ALF 165.51

LAUNCH 04TE AUG 25 1970 FLIGHT TINE |_0.00 _RRIVAL OATE FEB ZI 1971

HELIOCENTRIC CONIC OISTAI_E 513,402

RL 151.22 LAL -,0_ LOt. 331.39 Yr. _.520 GAL 2.11A?I. 92.61 _ 242.16 SI4A !26.15 ECC

RP 108.11 LAP 2.31 LOP,J3.53 VP _7.4_O GAP 8.2/_ AZP 88.78 TAL 171.60 TAP 53.76 RCA

RE 135.957 GL -20.23 GP 23,5J ?_L 67,23 ?AP |49,J3 ETS 43,24 ?_E !25.15 ETE 163,65 ZAC

PLAN[TOCENTRIC CONIC

C3 12.219 VHt. 3.49_ Ol_ -43.59 RAL L=_4.48 RAO 6567,S VlE:L 11.559 PTH 2.02 VHP 6.009 OPA

LNCH A2_4TH LNCM TINE L-I TINE INJ L.AT INJ _ INJ RT AS( INJ A_4TH INJ TIME
55.36 9 3 3 1464.90 33.24 15.36 130.96 120.01 9 29 28

124.64 16 28 1_ 53_5.55 33.25 247.g0 130.97 119.99 17 57 58

55.36 9 5 3 1464.gO 33.24 |5._ 130.96 120.01 9 29 28

I24.64 16 28 12 5}85.55 33.25 247._ 130.97 1!9.99 17 57 58

55.36 9 5 3 1464.90 33.24 15,_ |30._NS IL_.0I 9 29 28

124.64 16 28 12 5383.55 33.25 247.g0 !_lO.9T 119.99 17 57 58

DIFFERENTIAL CORRECTIONS HID-COUrSE EXECUTION ACCURACY

TOE-I.I_41 TRA 1.481! TC_-5.6649 _AU ._.8_ ,f_T 55||.4 Star 861,1 SG3 336.5

ROE .3224 RRA -.2662 RC3 .4506 FAU .04_(](3 RRT -.8954 _ -.B937 RTF .9687

FOE -.5!45 FRA 1.34_4 FC_-3,Z_ _SP 1767_ ._ 55?8.2 R_ .04_ 213 -.9692

8OE 1.1791 BRA 1._048 8C3 5.6828 FSP -11_9 ._1 5565.3 SG2 379.7 THA 172.00

.2_192 INC 2.6141Vl 29.465

100.68 APO 131.63 v2 35.054

123.37 ETC 257.09 CLP-159.40

4.96 RAP 2_.91ECC 1.2011

PC CST TIM IN! 2 LAT IN! 2 LONG

864.9 36.94 7.11

4785.6 36,95 239.64

864.9 36.94 7.11

4785.6 36.95 239.64

864.9 _6.94 7.11

4785.6 36.95 239.64

ORBIT DETERMINATION ACCURACY
ST 2116.8 SR 558,6 55 646.4

CRT -.9855 CR5 .879I CST -.9464

LSA 2271.4 MSA 2_6.1 SSA lS.I
ELl 2187.3 EL2 91.9 ALF !65.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 5, 1970

LAUNCH CAT[ AUG 25 1970 FLIGHT TIRE 182.00 ARRIVAL CATE FEB 23 197!

H[LICX_[NTR|C CONIC CISTANCE 519.257

RL 15! .22 LAL -.00 LC_. 331.39 VL 26.466 GAL 2.47 AZL 92.39 HCA 245.37 5*44 125.94 ECC .Z0509

RP 10_J.|5 LAP 2.17 LOP 216.73 VP 37.424 GAP 8.64 AZP 89.01 TAL 170.35 TAP 55.71 RCA JOO.ll

RC 138.166 GL -18.04 GP 22.19 ZAL 64.77 TAP !]0.9| ETS 43.69 7AE 125.08 ETE 164.72 ZAC 122.35

PLANE TGC[NTR I C CONIC

C3 22.656 VHL 3.55S CLA -41.46 RAL 267.48 RA0 6567.5 VEL 11.578 PTH 2.02 VHP 6.I6I CPA 3.21

LN_ ATMTH LNCH TIRE L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ A2'NTH INJ TIN[ PC) CST TIN
58.35 9 29 25 1438.74 51.52 I|.92 |33.52 11#.47 9 55 24 838.7

12!.63 16 27 47 5426,66 3|.53 2]0.]8 |33.52 118.46 I7 58 14 4826.7

58.35 9 29 25 1418.74 31.52 |1.92 I33.52 118.47 9 55 24 858.7

lZl .65 16 27 47 5426.66 51.53 2_O.]8 133.52 118.46 17 58 14 4826.7

58.35 9 29 25 1438.74 5| .52 1|.92 133._2 118.47 9 53 24 838.7

121.65 16 27 47 5426.66 51.55 2_O.36 133.52 118.46 17 58 14 4826.7
CIFFFRI[NTIAL CORRECTIONS

TOF -.990| TRA 1.6787 TC3-5.5665 BAU .9442

_132 .]060 RRA -.2744 RC3 .3955 FAU .04316

FOE -.3784 FRA 1.4093 FC3-2.9_24 6SP |7_7

_3E 1.0363 _A 1.7009 _3 5.5803 FSP -1096

NI0-(.CURSE r_COTl04 ACCORAO"

S_T 5589.7 .S_ 81#.4 .%3 322.8

RRT -.B804 RRr -.#756 R_ .96_2

5649.2 1_5 .0405 RI3 -.9_6

_| 5636.1 SGZ ]85.0 TH4 172.62

INC 2.3859 vI Z9.465

APO 151.77 v2 35.041

ETC 257.60 CLP-]60.69

RAP 240.24 £CC 1.2083

IN! 2 LAT IN! 2 LONG
35.05 3.74

35.06 242.20

35.05 3.74

35.06 242 .ZO
35.05 3.74

35.06 242.20

ORBIT CETERMINATION ACCURACY

ST 1930.9 SR 523.8 SS 583.4
CRT -.9675 CRS .8043 CST -.9276

LSA 2068.5 HSA 253.1 SSA 18.2

ELI J996.6 EL2 128.1 ALF 163.23

L4UNCH C)AT£ AUG 25 1920 IrLIGelT TINE 184.00 ARRIVAL CATE FE# 25 1971

HEL IOCE:NTRIC CONIC

RL 151.22 LAL -.00

RP 108.19 LAP 2.0E

RC 140.364 GL -15._

PLAN[ TOOrNTR|C CONIC

C3 13.Z23 vHt. 3.636

LN_4 A_4TH LNCH T|I_
6! .37 9 54 l 7

lX8.63 16 25 L_

61.37 9 54 17

118.63 16 25 ZB

6I .37 9 54 17

118.63 16 25 Z8

01 STANCE 525.082

LOL 331.39 VL _.452 GAL 2.84 A_. 92.17 HCA 248.57 S*4A 125.73 ECC ._0849 IN(. 2.1694 V! 29.465
219.94 VP 37.]87 GaP 9.00 A5'P 69.21 TAL J69,08 TAP 57.65 RCA 99.51 APO ISl .94 V2 35.028

GP 21.0| 7AL 62.35 ZAP J52.56 [T$ 44.25 ?AlE |24.98 ETE 165.66 ZAC 121.46 ETC 258.10 CLP-161.94

OLA -39.41 RAL 270.31 RAO 6567.5 VEL 1|.602 PTH E.03 _ 6.3Z5 0PA 1.59 RAP 241 .68 ECC J .2176

L-J T|NIE IN! LAT IN! _ IN! RT A_K_ JNJ A5_4TH JNJ TZNE PO C$T TIN JNJ 2 LAT IN! _ LONG

14|0.06 29.79 8.41 |_.15 117.09 |0 17 47 #10.1 33.J6 .32

5474.21 29._0 E53.]8 I_J_.13 117.08 17 56 42 4874.2 33.I7 245.28

J410,0_ 29.79 8.41 1_.13 117.09 10 I7 47 8|0,1 33.16 .52
_474.21 29.80 Z53.]8 118.I3 I17.08 I7 56 42 4874.2 33.17 245.28

I410.06 29.79 8.41 I_H_.13 I17.09 IO 17 47 810.I 33.16 .32

5474.21 29._0 253.]8 J3_.13 117.08 17 56 42 4874.2 33.17 245.28

ORBIT OETERNINATJON ACCURACY
ST 1768,J _ 495,8 55 539.6

CRT -.936| CRS .7048 CST -.9084

LSA I892.6 HSA 284.0 SSA 18.2

EL! 1828.5 EL2 168.6 ALF 165.16

DIFFERENTIAL CCIRRI[CTION$ N|0-COJRSE E_CUTION _CCtMACV

TOE -.8472 TRA 1._52 TC3-5.4141 BAU .959I _r _2.6 _ 7#2.2 ,%3 ]09.5
ROE .2949 RRA -.28_9 RC3 .3461 FAU .04037 RRT -.6644 I_F -.8567 RIT .9677

FOE -.2586 FRA 1.4671 FC3-2.6430 6,f_P 18171 SG_ 5716.4-1_3 .0324 R13 -.9680

80E .897! 8RA I .9063 6C_ 5.4251 FSP -J056 $_1 570_.| S_2 390.6 TH_ 173.16

LAUNCH OATE AUG 25 1970 FLIGHT TINE 186.00 ARRIVAL CAT? FEB ?7 197!

HELIOCENTRIC CONIC CISTANCE 550.#75

RL 151.22 LAL -.00 LOL 331.39 VL 26.418 GAL 3.24 AZL 91.96 HC_ 251.77 5HA

RP !08.23 LAP 1.86 LOP 223._4 VP 37.350 GAP 9.38 AZP 89.59 TAL 167.80 TAP

RE 142.532 GL -I4.0l GP 19.95 ZAL 59.97 ZAP 154.11 ETS 44.94 ZAE 124.87 ETE

PLAN[TOCENTRIC CONIC

C3 13.926 VHL 3.732 _LA -37.42 RAL 272.97 RAO 6567.5 V[L I|.632 PTH 2.04 VHP

125.51ECC .21215 INC 1.9622 Vl ?9.465

59.57 RCA 98.88 APO 15Z.14 VZ 35.014

166.49 ZAC 120.67 ETC 258.60 CLP-163.16

LNCH AZNTH LN(H TIRE L-I TIN? IN! LAT IN! LONG IN! RT A_ IN! 4274TH IN! TIME
64.44 IO 19 57 1377.93 2#.06 4.77 138.79 115.#4 I0 42 55

115.56 16 21 2 5528.94 28.08 256.92 118.79 115.83 17 53 1!
64.44 10 19 57 1577.93 _8.06 4.77 13#.79 115.84 10 42 55

115.56 16 El Z 5528,94 2#.08 256.92 I]8.79 115.83 17 55 1!

64.44 10 19 57 1377.93 28.06 4.77 118.79 115.84 IO 42 55

115.56 16 21 2 5528.94 2#.08 256.92 118.79 115.83 17 53 11

OIFFERI[NTIAL CORI_CTIONS NIO-COUR._E EXECUT|ON ACCURACY

TOE -.7279 TRA 2.0775 TC3-5,2#25 6AU .9_52 SGT 573#.0 _ 752.2 ._G3 295.4

ROE .Z917 RRA -.Z880 RC3 .3144 FAU .01861 RRT -.8485 RRF -.8377 RIT .9689
FOE -.!733 FRA 1.5002 FC3-2.4004 BSP 1#969 S_ 57#7.1 R23 .0221 RI3 -.9691

BOE .7842 8RA 2.0974 8C3 5.2918 FSP -1058 SGI 5775.5 S_2 395.6 1"HA 173.62

6.502 0PA .08 RAP 243.2! Ecc 1.2292

PO CST TIN IN! 2 LAT IN! 2 LONG
777.9 31.29 356.76

4928.9 31.30 248.91
777.9 31.29 356.76

4928.9 31.30 248.91
777.9 31.29 356.76

4928.9 3!.30 248.9l

CR_IT 0ETERMINATION ACCURACY

ST 1647.6 SR 478.1 SS 512.0

CRT -.8920 CRS .6079 CST -.9003
LSA 1763.3 HSA 309.8 SSA 17.8

EL1 1702.# EL2 209.1 ALF 165.26

LAUNCH 0ATE AUG 25 1970 FLIGHT TINE 18#o00 ARRIVAL 0ATE MAR J 1971

HELIOCENTRIC CONIC 0ISTANCE 536,639

RL 151 ._ LAL -.00 L(_. 331 .39 VL 26.]83 GAL 3,65 AZL 91.76 PICA 254.96 SMA 125.29 ECC .21607

RP !08.27 LAP 1.70 LOP 226.34 VP 37.314 GAP 9.76 AZP 89.54 TAL 166.51 TAP 61.47 RCA 98.22
RC 144.730 GL "12.I6 GP 18.99 ZAL 57.66 ZAP 155.57 ETS 45,75 ZAE 124.75 ETE 167.25 7AC 119.9#

PLANETOCENTRIC CONIC

C3 14.775 VHL 3._44 0LA -35.52 RAL 275.4# RA0 6567.6 VEL 11.669 PTH 2.05 VHP 6.690 OPA -J.SZ

LNGH AZMTH LNCH TIM[ L-I TIN_ INJ LAT INJ LON_ INJ RT ASC INJ A_I4TH INJ TI_ PO CST TIN

67.60 !0 46 56 1340.75 26.36 .88 14|.50 114.7_ 11 9 17 740.7

IIE.40 t6 14 4 5592.29 26.37 261.11 141.51 114.71 17 47 16 4992.3

67.60 10 46 36 1340.75 26.36 ._8 141.50 I14.72 ll 9 17 740.7

112.40 16 14 4 5592.29 26.37 261.11 141.51 114.71 17 47 16 4992.5
67.60 10 46 36 1340.75 26.36 .8# 141.50 114.72 11 9 17 740.7

112.40 16 14 4 5592.29 26.37 261.11 141,51 114.71 17 47 16 4992.3

INC 1.7627 Vl 29.465

AI:_ 152.37 V2 35.001

£TC _59.10 CLP-164.33

OIFFERENTIAL CCRRECTIONS

TOE -.5675 TRA 2.3217 TC3-4.9942 BAU .9879

RDE _.2849 RRA -._005 RC3 .2665 FAU .03516

FOE I-.0637 FRA 1.5659 FC3-2.0603 BSP 18754
BOE .6350 BRA 2.3411 6C3 5.0013 FSP -985

MIDoG_URS4E EXECUTION ACCURAC_

S_T 5791.0 S_R 7_4.7 SG3 2#2.9

RRT -.8]06 RRF -.BISO RTF .9672

5_ 5836.Z K_3 .0193 RJ3 -.9674

.S_I 5#22.4 SG_ 401.4 THA 174.04

RAP 244.82 ECC 1._432

INJ 2 LAT INJ 2 LONG

29,46 352.95

29.47 253.!8

29.46 352.95

29.47 253.18

29.46 35_.95

29.47 253.16

CRBITOETERHINATION ACCURACY
ST 1534.9 SR 455.7 55 500.5

CRT -.8157 CRS .4625 CST -.8893

LSA 1640.8 MSA 548.5 SSA 17.6

ELI 1580.5 EL2 256.0 ALF 166.01

1231



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH GATE AUG 25 1970 FLIGHT HME 190.00 ARRIVAL GATE MAR 3 197!

HELIOCENTRIC CONIC

RL 151 .22 LAL -.00 LC)L 331.39 VL

RP 10H.31 LAP 1,54 LOP 229.54 VP

RC 146o899 GL -I0.44 GP 18.12 ZAL

PLANE TOCENTRIC CONIC

C3 15.778 VHL 3.972

LN(J4 ATHTH LNCH TIM[

70.91 II 15 48

109.09 16 4 4

70.91 11 15 48

109.09 16 4 4

II0.00 15 26 8

110.00 16 52 54

GIFFKRKNTIAL CORRECTIONS

TDK -.4192 TR4 2.5636 TC3-4.7161 6AU .9960

ROE .2829 RRA -.3114 RC3 .2305 FAU .03236

FOE .0238 FRA 1.61JO FC3-1.7753 8SP IBS_

BO£ ,5057 _A 2.5824 8C3 4.7217 FSP -9_H_

0ISTANCE 542.566

26.349 GAL 4.09 AZL 91.57 PICA 258.16 SNA

37,277 GAP 10.16 A?P 89.68 TkL 165.20 TAP

55.42 ?AP 156.93 ETS A6.71 ZAE 124.62 ETE

125.08 ECC .22029 INC 1.5692 Vl 29.465

63.36 RCA 97.53 APO 152.63 V2 34.988

167.88 ZAC 119.36 ETC 259.60 CLP-165.47

CLA -33.70 RAL 277.85 RAO 6567.6 VlEL 11.712 PTH 2.06 VHP 6.892 0PA -2.62 RAP 246.52 ECC 1.2597

L-! TINE INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ T|NE PO CST TIN INJ 2 LAT INJ _ LONG

1296.58 24.69 356.58 144.25 113.70 II 37 _5 696.6 27.68 348.72

5665.98 24.70 266.07 144.26 113.69 17 38 30 5066.0 27.69 258.21

1296.58 24.69 336.58 144.25 113.70 11 37 25 696.6 27.68 348.72

5663.98 24.70 _66.07 144.26 113.69 17 38 30 5066.0 27.69 258.21

5781.94 21.09 273.2I 142.38 117.55 17 2 30 5181.9 24.60 265.83

5516.66 28.41 256.11 145.92 109.86 18 24 51 4916.7 ]0.85 247.75

NIO-CCI,/R_E £_ECUTION ACCURACY CRBIT OETERNINATION ACCURACY

SGT _A4.5 S_e ?01.1 _3 270.6 57 1468.4 SR 439.1 SS 500.6

RRT -.8133 _ -.7987 RTF .9665 CRT -.7186 CRS .3307 CST -.8932

5886,4 R23 .0133 R13 -.9666 LSA 1567.1 MSA 378.9 SSA 17.2

SGI §B?Z,4 _ 406.0 THA 174,40 ELI 1503.4 EL2 298.3 ALF 167.37

LAUNCH GATE AU(, 25 1970 FLI_qT TINE |_Z.00 ARRIVAL OATE MAR 5 1971

H£LIOCENTRIC CONIC

RL 151.22 LAL -.00

RP 108.35 LAP 1.36

RC 149.057 GL -8.83
PLANETOCENTRIC CONIC

r_4 C3 16.951 VHL 4.117

LNCH A_HTH LNCH TII,_
74.50 11 47 48

105.50 15 49 49

74.50 11 47 48
105.50 15 49 49

II0.00 14 43 47

110.{30 17 51 1

DIFFERENTIAL CORRI[CTION5

T0E -.2740 TRA 2.8130 TC3-4.4283 8AU 1.0046

ROE .2839 RRA -.3LP'Z3 Re3 .L_04 FAU _02979

FOE .0984 FRA 1.6562 F(3-1.5214 85P 18965

8OK .3945 8RA 2.8314 8C3 4.4328 FSP -895

OI$TANCE 548.054

LOL 331.39 VL LP6.314 GAL 4.55 421. 91.38 HCA 261.35 SeAA 124.87 ECC .22482 INC 1.3804 Vl 29.465

LCP 232.73 VP 37.240 GAP I0,57 A21P 89.79 TAL 163,89 TAP 65.24 RCA 96,79 APO 152.94 V2 34.975

GP 17.33 7AL 53,27 CAP 138.21 ETS 47.82 ZAIE |24.49 ET£ I68.47 _AC 118.81 KTC 260.10 CLP-166.59

OLA -31.97 RAL 180.07 RAO 6_H57,7 VEL 11.762 PTN 2.08 VHP 7.106 OPA -3.83 RAP 248.28 ECC 1.2790
L-I TINE INJ LAT JNJ I_ JNJ RT ASC INJ A214TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

1241.41 23.06 351,58 147.04 112.78 12 8 30 641,4 25.94 343.79

5753.91 23,08 Z'/_.06 147.05 112.77 17 2fl 43 5153.9 25.96 264.27

1241.41 23.06 351.38 |47.04 112,78 12 8 30 641.4 25.94 343.79
5753.91 23.08 272.06 I47.05 112.77 I7 25 43 5153.9 25.96 264.27

664.64 I5.39 305._7 I42.94 |20.90 14 56 52 64.6 19.38 298.41

5378.68 31.21 246.34 15045 104.70 19 20 40 4778.7 3_.91 237.53
NI0-(OURS[ E_CUTION ACCURACY O_IT 0ETERI_INATION ACCURAC_

KT 5893.$ g 680.3 K3 Z58.8 ST 1440.I SR 425.7 SS 507.9
/_T -.7_1 _ -,7_ RTF .9661 CRT -.6047 CRS .2140 CST -.9067
SG6 5932.9 f_3 .0116 R13 -.9662 LSA 1533.7 MSA 400.6 SSA 16.8

SGI 5918.7 SG2 409.9 THA 174.72 ELI 1464._ EL2 333.5 ALF 169.30

LAUNCH GATE AUG 25 1970 FLIGHT TINE 194.00 ARRIVAL GATE MAR 7 1971

• HELIOCENTRIC CONIC 01STANCE 553.699
RL 151.22 LAL ".00 LOL 331.39 VL 26.280 GAL 5.03 AZL 91.19 HCA 264.54 S_AA 124.65 ECC .22971

RP 108.39 LAP 1.19 LOP 235.92 VP 37.204 GAP 10.99 AZP 89.89 TAL 162.58 TAP 67.11 RCA 96.02

RC 151.205 GL ?.33 GP 16.62 7AL 51.20 ZAP 159.41ETS 49.12 7A£ 124.35 ET£ 168.98 7AC 118.31

PLAN_TOCENTRIC CONIC

C3 18.311 VHL 4.279 CLA -30.33 RAL 282o17 RAG 6567.7 VEL 11.819 PTH 2.09 VHP 7.333 0PA -4.94

LNCH AZMTH LNCH TIE L-I TIN[ INJ LAT INJ LONG

78.66 12 25 42 1166.24 21.48 345.21
101.34 15 Z8 40 5864.89 21.50 279.72

7_.66 12 25 42 1166.24 21.48 345.21

101.34 13 28 40 5864.89 21.50 279.72

I10.O0 14 24 58 777.60 11.35 311.52

llO.OO 18 28 34 5301.33 32.41 240.65
CIFFERENTIAL CORRECTIONS

TOE -.1413 TRA 3.0_5 TC3-4.1377 8AU 1.0187

R_E .2884 RRA -.3321RC3 .1779 FAU .02775
FOE .1553 FRA 1.6881 FC3-1.3122 85P 19451

BOE .3211 _qA 3.0785 BE3 4.1615 FSP -876

INJ RT ASC INJ A_TH INJ TIN[ PC) CST TIM

149.86 111.93 12 45 8 566.2

149.87 111.92 17 6 25 5264.9

149.86 111.93 12 45 8 566.2

149.87 111.92 17 6 25 5264.9

144.45 122.46 14 37 56 177.6

153.54 101.53 19 56 56 4701.5

NIO-COURSE EXECUTION ACCURAC_

SGT 5936.1 SGR 661.6 SG3 246.8

RRT -.7794 RRF" -.7618 R1T" .9664

5972.9 1_3 .0079 R13 -.9665

_l 5958.6 _,2 413.0 THA 175.01

INC 1.1948 Vl 29.465

APO 153.29 V2 34.962

ETC 260.61 CLP-167.68

RAP 250.11 ECC 1.3013

INJ 2 LAT INJ 2 LONG

24.27 337.49

24.28 271.99

24.27 337.49

24.28 271.99

15.55 304.94

33.65 231.63

ORBIT OETERNIN_TION ACCURACY

ST 1440.8 _ 415.9 SS 515.3

CRT -.4900 CRS .1221CST -.9244

LSA 1531.2 NSA 411.9 SSA 16.3
ELI 1456.1 EL2 358.8 ALF 171.42

LAL_H GATE AUG 25 1970 FLI(_T TIN[ 196.00 ARRIVAL 0ATE MAR 9 1971

H_ELIOCENTRIC CONIC

RL 151.Z2 LAL -.00

RP 108.43 LAP 1.01
RC 153,343 GL -5,94

PLAN[ TOC[NTRI C CCNIC

C3 19.878 _ 4.458

LNCH A_ATH LNCH TINE

84.68 13 L:_43

95.3_ 14 49215

1130.OO 14 17 44

100.00 16 35 6

II0.OO 14 I0 51

IIO.00 18 5829

DIFFERENTIAL CORRECTIONS
TOE .0180 TRA 3.34_8 TC3-3.8272 8AU 1.0179

ROE .2913 RRA -.3454 RC3 .1515 FAU .02501

FOE .2221 FRA 1.7342 FC3-|.O893 8SP 19304

80E .2918 8RA 3.3635 BC3 3.8302 FSP -821

01STANCE 359.300

LOL 331.39 VL 26.245 GAL 3.55 A_L 91.01HC.A 267.72 5NA 124.44 ECC .23497 INC 1.0114 Vl 29.465

LOP 239,11 VP 37.168 GAP 11,44 A?P 89.96 TAL 161.26 TAP 68.98 RCA 95.,30 APO 153.68 V2 34.949

GP 15.97 ZAL 49.21 ZAP 160.55 ETS 50.61 ZAE 1?4.21 ETE 169.45 ?AC 117.86 ETC 261.13 CLP-168.75

DLA -28.77 RAL _84.15 RkO 6367.8 VEL 11.885 PTH 2.11 VHP 7.576 0PA -5.98 RAP 251.99 ECC 1.3271
L-I TIN[ INJ LAT INJ LON_ INJ RT ASC INJ AZt4TH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

1034.51 19.96 334.B_ 132.72 111.16 13 37 57 434.5 22.66 327.16

747.33 19.9_ 313.79 152.72 111.15 15 I 53 147.3 22.67 _O6.12

849.4_ 14.50 318.78 150.20 116.43 14 31 54 249.4 17.93 311.67

5695.70 25.63 _.68 154,78 105.93 18 10 1 5095.7 27.57 260.AZ

871.10 7.89 316.55 146,32 123.37 14 25 22 271.1 12.22 310.13

3246.78 33.08 236.$J |36,68 99.17 20 25 55 4646.8 33.99 227.39

MI0-COUR_I_ EXECUTION ACCURACY ORBIT 0ETERRINATION ACCURACY

SGT _975.6 SC,R 644.0 5G3 236.5 ST 1475.3 SR 404.0 SS 533.4

RRT -.7630 RRIr -.744_ RTF .9657 CRT -.3613 CRS .0278 CST -.9416

S_8 _O10.2 _3 .0061 R13 -.9658 L$A 1565.4 MSA 416.4 SSA 16.0

S(,1 5995.9 SG2 414.9 THA 175.28 ELI 1483.0 EL2 374.7 ALF 173.96

1Z32



JPL TM 33-99 EARTH--VENUS TRAJECTORIES <VOL 5 1970)

LAUNCH CATE AUG 25 1970 FLIGHT TIN[ 198.00 ARRIVAL DATE NAR 11 1971

HELIC_ENTRIC CONIC CISTANCE 564.847

RL IS|.ZZ LAL -.00 LOL 331.39 VL 26.211 GAL 6.09 AZL 90.83 HCA 270.91 SNA 124.23 ECC .2406fi

Re 108.47 LAP .83 LOP 24Z.29 VP 37.132 GAP 11.90 ATP 90,0I TAL 159.94 TAP 70.84 RCA 94.33
RC 155.470 GL -4.65 GP 15.38 7AL 47.33 ZAP 161.61ETS 52.32 #AE 124.07 ETE 169.86 7AC 117.46

PLAN[TC_ENTRIC CONIC

(3 21.677 VHL 4.656 GLA -27.30 RAL 286.0I RAG 6567.9 VEL 11.96! PTH 2.13 VHP 7.834 DPA -6.93

LNCH A?NTH LNCH TIN[ L-I TINE INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TINE PO CGT TIN

90.0_ 13 5 58 1128.72 13._0 338.7_ 153.32 115.23 13 24 47 5Z8.7

90.00 15 19 2 694.65 Z3.87 311.34 157.47 105.70 15 30 37 94.6

1OO.OO 13 49 40 987.54 10.17 326.75 151.71 118.26 14 6 7 387.5

100.00 17 |8 2 5599.10 27.26 261.97 158.42 102.76 18 51 21 4999.1

liD.GO 14 O 23 953.88 4.77 320.9_ 148.42 I23.89 14 I6 17 353.9

110.00 19 23 48 5205.52 33.48 233.36 159.70 97.35 20 50 33 4605.5

INC ,8289 V] 29.465

APO 154.13 v2 34.937

ETC 261.66 CLP-169.80

RAP 253.92 ECC 1,3567

INJ 2 LAT INJ 2 LONG

16.59 331.59

25.80 303.Z0

13.87 319.92

28.75 253.48

9.18 314.62
34.13 224.18

DIFFERI[NTIAL _CTIONS NID-(._URSlE EXECUTION ACCURACY CRBIT DETERNINATION ACCURAC_

TOE .|663 TRA 3.6318 TC3-3.5236 BAU I.OZI8 SGT 6008.6 SGR 6,?.7.7 SG3 226.| ST 1525.9 SR 394.6 SS 548.1

ROE .2971 RRA -.3577 RC3 .1314 FAU .OL=_Tr _ -.7472 RRF -.7278 RTF .9657 CRT -.2487 CR$ -.0432 CST -.9564

FEtE .2739 FRA 1.7712 re3 -._4 B._o 19453 _ 604|.3 _3 .0041R|3 -.9658 LSA 1616.7 NSA 413.0 SSA 15.5

• 3404 8RA 3.6494 _13 3.3260 rIP -787 SGI 6027.0 SG2 415.9 THA J73.32 ELI 1529.2 EL2 38! .4 ALF 176.07

LAUNCH DATE AUG 25 J9'_3

I'(LIO(:ENTRIC (.(_NIC

RL 151.22 LAL -.00 LOL 331.39 VL L=_oJ76 GAL

FLIGHT TINE 200.00 ARRIVAL GATE HAR 13 1971

0ISTANC_ 3?0.33?

6.66 AZL g0.65 _ 274.09 SKA 114.02 ECC .24679

g0.05 TAL 138.62 TAP 72.71RCA 93.41

54.27 ZAI[ I23.93 ETE 170.23 ZAC 117.09

|Z.046 PTH Z.15 VHP 8.109 DPA -7.82
INJ RT ASC ZNJ AZNTH INJ TINE PO CST TIN

154.93 116.94 12 58 31 669.8

161.11 102.76 17 39 45 5283.8

133.66 119.20 13 30 13 493.3

161.72 100.60 19 21 59 4937.5

150.(_ 124.|4 14 9 27 429.6

|62.67 95.92 21 12 7 4373.9
NIO-C.OURSE EXECUTION ACCURAC_

5GT EO36.3 SC_ 6||.8 SG3 216.Z

o.7319 mF -.7120 RTF .9639

6067.Z RZ3 .0023 RI3 -.9639

SG| g05Z.9 ._ 415.7 THA 175.74

RP 108.31 LAP .64 LCP 243.48 VP 37.096 GAP 12.38 AZP

RC 157.387 GL -3.45 GP 14.84 ZAL 45.53 ZAP |62.61 ETS
PLAN[TOCENTRIC CONIC

C3 23.738 VHt. 4.872 OLA -25.9_ RAL _7.76 RAO 63f_.0 VEL
LNCH A_TH LNCH TINE L-I TIN[ INJ LAT INJ

_.00 12 37 21 1269.77 9.07 346.9E
90.00 16 ] 39 5885.77 23.50 Z82.61

100.00 13 32 0 1093.31 6.71 332.69
100.00 17 49 41 3337.47 28.1I t57.39

110.00 13 52 17 10£'9.64 1.88 314.B9

110.00 19 45 33 5173.90 33.73 E_.93
OIFFERI[NTIAL CORf_CTI(]qS

TD[ .3167 TRA 3.9317 TC3-3.ZZ46 _ 1.0239

ROE .3039 RRA -.3"_32 RC3 .|137 FAIl .02063

FOE .3205 FRA 1.807| FC3 -.7524 BSP J95M

80[ .4389 BRA 3.949| _3 3.2266 F_P -754

INC .6462 Vl 29.465

APO 154.63 V2 34.925

ETC 262.19 CLP-1"/'13.83

RAP 255.90 ECC 1.3907

INJ 2 LAT INJ 2 LONG

12.61 340.04

27.00 274.26
10.55 326.01

29.29 248.98
6.35 318.65

34.18 221.71

CRI_IT 0ETERt41NATION ACCURACY

ST 1589.3 SR 385.8 SS 562.6

CRT -.1486 CRS -.I023 CST -.9680

LSA 1681.3 NSA 405.1 SSA 15.1

ELI 1590.4 EI._ 381.3 ALF 177.81

L4UNCH 0ATE AUG 25 1970 FLIGHT TIN[ 20_.00 ARRIVAL DATE MAR 15 197!

H[LIO_ENTRIC CONIC DISTANCE 575.762

RL 151.22 LAL -.00 LOL 331.39 VL 26.142 GAL 7.27 ATL 90.46 HCA 277.27 SNA

RP 108.54 LAP .46 LOP 248.66 VP 37.060 GAP 12.89 AZP gO.06 TAL 137.30 TAP

RC 1_9.692 GL -2.33 GP 14.35 7AL 43.83 7AP 163.54 ETS 56.48 74£ 123.79 ETE
PLANETOCENTRIC CONIC

C3 26.095 VHL 5.108 OLA -24.61 RAL 289.4Z RAO 6368.1 VEL 12.144 PTH 2.18 VHP

LNCH A?NTH LNCH TINE L-I TIN[ INJ LAT

90.00 12 19 21 1377.19 5.70

90.00 16 32 50 5824.97 26.34

100.00 13 I9 lO 1184.07 3.67

100.00 18 13 42 5493.33 28.63

110.00 13 45 31 1100.38 -.83

110.00 20 5 30 3149.78 33.88
DLFFER1ENTIAL CORRECTIONS

TOE .4688 TRA 4.24(:0 TC3-2.9340 BAU 1.0241

_E .3119 RRA -.3829 RC3 .0981FAU .01860

FOE .3617 FRA 1.8422 FC3 -.6172 BSP 19765

BOE .fl631 BRA 4.2632 BC3 2.9336 FSP -725

123.81ECC .25344 INC .4622 VI 79.465

74.57 RCA 92.43 APO 155.19 V2 34.913

170.57 ZAC 116.74 ETC 262.73 CLP-171.85

8.402 OPA -8.62 RAP 257.91ECC 1.4295

INJ LONG INJ RT AS(: INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

353.02 156.96 117.79 12 42 18 777.2 9.39 346.ZT

278.36 164.43 100.79 18 9 53 5L:_'ZS.O 27.56 269.90

337.72 155.85 119.69 13 38 54 584.1 7.59 331.13

234.41 164.88 99.00 19 47 15 4893.3 29.57 245.73

328.58 153.05 124.17 14 4 11 500.4 3.66 322.37

_9.06 163.62 94.83 21 31 _0 4549.8 34.18 219.83

NI0-COUR,_d[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCUR_C_

S_T_058.1 S_R 5_.3 S_,3 206.8 ST 1659.5 _ 377.5 SS 576.1

RRT -.7172 _ -.6971 RTF .9662 CRT -.0623 CRS -.lfiJO CST -.9768

SC_ _87.4 R_3 .00|3 RI3 -.9662 L$A 1752.9 NSA 394.5 SSA 14.7

$GI _O73.3 S_2 414.3 THA 175.94 ELl 1659.7 EL2 376.7 ALF 179.14

LAUNCH DATE AUG 25 1970 FLIGHT TINE 204.00 ARRIVAL GATE MAR 17 1971

01 STANCE _1.114

LOL 331.39 VL 26.108 GAL 7._r'Z AZL 90.28 HCA 28,0.45 5HA

LOP 231.84 VP 37.026 GAP 13.43 A2_P 90.03 TAL 136.00 TAP

GP 13.90 7AL 42.22 TAP 164.41 ETS 58,98 ?AlE 123.63 ET_

J23.61ECC .26064 IN(: .2754 Vl 29.463

76.45 RC_ 91.39 APO 155.83 v2 34.901

170.88 ZAC 116.42 ETC 263.28 CLP-J72.86

HELIOCENTRIC CONIC

RL 151.22 LAL -.00

RP ]08.58 LAP .27

RC 161.784 GL -1.33

PLAMETOCENTRJC CONIC

C3 28.793 VHL 5._6

LNCH AFMTH LN_H TIN[

90.00 12 6 12
90.00 J6 58 22

100.00 13 9 13

100.00 18 38 1

110.00 13 40 37

110.00 20 23 7

OIFFERI[NTIAL CORRECTIONS

TOE .6239 TRA 4.5764 TC3-2.6541 _ |.0_2

ROE .3207 RRA -.3955 RC3 .084_ FAU .01667

FOE .3990 FRA 1.8772 FC3 -._014 BSP 1_J32

BOE .7015 BRA 4.5935 0C3 2.6354 FSP -697

DLA -23.39 RAL 2_JO.97 RA0 63_8.2 V[L |Z.234 PTH 2.20 VHP

L-I TIHE INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TINE

1469.13 2.76 358.18 159.21 118.19 12 30 41
3781.93 26.85 275.31 167,60 99.34 18 34 44

1,265.67 .9I 342._ 158.18 119.88 13 30 20

5460.66 _8.95 252_03 167.9_ 97.79 20 9 2
1|67.27 -3.38 332.07 155.51 I24.04 14 0 5

3131.84 33.96 2"_7.67 J68.37 94.0| 21 48 39

MIO-COURSE EXECUTION ACCURACY

S_T 6074.6 _R 580.7 SG3 197,8

RRT -.7028 Rm" -.6829 R_ .9667

St,8 6102.3 R_3 .0004 R13 -.9667

SGJ 6088.4 .S_2 412.1 THA 176.14

8.717 OPA -9._ RAP 259.96 ECC 1.4739

PO CST TIN INJ 2 LAT INJ 2 LONG
869.2 6.51 351.51

3182.0 27.87 266.79

665.7 4.88 335.66

4860.7 29.73 243.31

567.3 1.11 325.86

4531.8 34.16 218.43

CR6IT 0ETERNINATION ACCURACY

ST 1732.7 SR 369.2 SS 588.7

CRT .0116 CRS -.1919 CfiT -.9832

LSA 1827.1NSA 382.6 SS_ 14.2

ELI 1732.7 EL2 369.2 ALF .15

1233



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH CATE AUG ?5 1970

HEL IOCENTRI C CONIC

RL 151.72 LAL -.00

RP 108.61 LAP .08

RC 163.865 GL -.39

PLANE TOCENTRI C CONIC

C3 31.880 VHL 5,646

LNCH ATNTH LNCH TZM_

90.00 1! 55 59

90.00 17 20 14

100.00 13 I 17

I00.00 18 57 37

110.[30 13 _ 20

110.O{3 " 213 59 4

FLIGHT Till[ Z06.00 ARRIVAL DATE HAR 19 1971

DISTANCE 586.382

LOL 331.]9 VL 26.074 GAL 8.61 AZL 9D.09 PICA 283.6? SNA 123.40 ECC .26847 INC .0847 Vl 29.465

LOP ?55.01 VP 36.991 GAP 14.00 AZP 90.02 TAL 154.71 TAP 78.35 RCA 90.27 APO 156.54 V2 34._90

GP 13.49 ZAL 40.71ZAP 165.21ETS 61.81ZAE 123.47 ETE 171.16 ZAC 116.17 ET£ 263.84 £LP-173.87

DLA -22.24 RAL 192.43 RAO 6568.3 VEL 12.380 PTH 2.23 VHP 9.054 OPA -10.04 RAP ?62.0] ECC 1.5247

L-J TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO (ST TIH INJ 2 LAT INJ 2 LONG

1551.70 .10 Z.79 161.60 118.32 12 21 51 951.7 3.88 ]56.15

5750.51 g7.18 273.07 170.71 96.26 18 56 4 5150.5 28.04 264.51

1340.95 -1.65 346.33 160.65 119.85 13 23 38 740.9 ?.SA 319.81

5436._O 29.16 250.17 171.01 96.88 213 28 13 4836.5 29.81 241.52

1131.09 -5.BO 335.41 158,05 123.75 13 56 51 651.1 -1.33 329.19

5119.12 _1.03 226.68 171.52 93.43 22 4 23 4519.1 34.13 217.43

OIFFERENTIAL CCRRECTIONS

TOE .7819 TRA 4.9240 TC3-2.3862 8AU 1.0175

ROE .3302 RRA -.4081 RE3 .0718 FAU .01483

FOE .4328 FRA 1.9126 FC3 -.4027 6SP 20116
BOE .8488 BRA 4.9409 8C3 2.3873 FSP -671

LAUI_H DATE AUG 25 1970

P'_LICX:ENTRIC CONIC

RL I]1.22 LAL -o00 LOL 331.59 VL

RP 108.65 LAP -.11 LOP 258.18 VP

RE 165.932 GL .47 GP 15,11 IAL

PLAN[TC(ENTRIC CONIC

C3 ]5.419 vHt. 5.951
LNCH A]'MTH LNCH T|HE

9O.00 II 47 45

90.00 17 3924

1130.00 12 54 45

I00.00 19 15 4

110.00 13 32 45

110.130 20 53 34

DIFFER1ENTIAL CCR'RECTION$

TDE .9443 TRA 5.2909 T£3-2.1314 6AU 1o0097

ROE .3404 RRA -.4,_2 RC3 .0606 FAU .01306
FOE .4640 FRA 1.9489 FC3 -.3193 85P 20_D]-

8DE 1.0037 8RA 5.3076 6C3 2.1323 F,SP -646

NID-COUR_E EXECUTION ACCURACY ORBIT OETERt4INATION ACCURACY
SGT 6085.3 _ 564.8 5G3 189.2 ST 1805.2 SR 361 .0 SS 600.2

RRT -,6888 I_ -°6692 RTIF °9674 CRT .0742 DR] -.2264 CST -.9878

•f_ 6111.5 _3 -.0003 RI3 -.9674 LSA 1900.6 NSA 370.0 SSA I].8

S_I 6097.8 _ 408.6 THA 176.33 ELI 1805.4 EL2 359.9 /o..r .89

FLlrd, IT TINE 208.00 ARRIVAL DATE NAR 21 1971

OISTANCE 591.555

26.040 GAL 9.35 A]'L 89.89 _ 286.B0 SMA 123.20 ECC .27700 INC .108_ VI 29.465

36.957 GAP 14.61A2'P 89.97 TAL 153.44 TAP /_43.24 RCA _9.08 APO 157.]3 V2 ]4.880

39,28 ZAP 165.94 ETS 64.98 ZAE 123.X) ETE 171.41 ZAC 115.83 ErE ?64.39 CLP-174.88

OLA -21 .16 RAL 293.B0 RAO 656_.4 VlEL 12.522 PTH 2.27 VHP 9.417 DPA -10.64 RAP 264.13 EC£ 1.5879
L-I TINE INJ LAT INJ LCING |NJ RT ASC INJ AS'NTH INJ TIf4E PO CST TIM INJ ? LAT INJ 2 LONG

1627,73 -2.35 7.03 164.10 118.23 12 14 52 1027.7 1.44 .40

5727.58 27.39 171.42 173.77 97.47 19 14 51 5127.6 28.14 262.84

1411.47 -4.05 550.21 163,17 119.64 13 18 16 811,5 -.05 343.68

5419.06 29.30 248.99 174.0_ 96.22 20 45 ?4 4819.1 29.85 240.23

1292,37 -8.11 3_,67 160.645 123,32 13 54 17 692.4 -3,67 352,39
5110.93 34.06 226.04 174.49 93.05 22 18 45 4510.9 34.11 216.79

NI0-C,(_JR_E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

,SGT 6090.7 _ 548,5 SG3 181.1 ST 1875.4 SR 352.6 SS 611.0

i_'T -.67_0 _ -.6559 RW ,9683 CRT .127B CRS -.2fi60 CSr -.9911

6115.3 R25 -.0008 RI3 -.9683 LSA 1971.6 NSA 357.2 5SA I].4

SGI 6102,0 SG2 403.9 THA 176.51 ELI 1876.0 EL2 349.6 ALF 1.43

LAUNCH 0ArE AUG 25 1970 FLIGHT TINE 210.00 ARRIVAL DATE NAR 23 1971

HELICX_ENTRIC CONIC OISTANCE 596.616

RL 151 .22 LAL -.00 LOt. 331.39 VL 26.007 GAL 10.14 AZL 89.69 PICA 289.97 9AA 123.01 ECC .78630 INC .3115 Vl 29.465

RP 106.68 LAP -.79 LOP 261.36 VP 36.924 GAP 15.27 AZP 89.89 TAL 152_19 TAP B?.16 REA 87.79 APO 158.2Z V2 ]4.869

RE 167.985 GL 1.77 GP 12,76 2AL 37,95 ZAP 166,60 ETS 68,54 2AE 123.12 ETE 171,65 7AC 115.56 ETC 264.95 CLP-175.89

PLANETOCENTRIC CONIC
C3 39.484 VHL 6.284 OLA -20.15 R4L 295.08 RAO 6568.5 VEL 12.683 PTH 2.30 VHP 9.809 DPA -11 .19 RAP 266.24 ECC 1.6498

LNCH ATNTH LNCH TINE L-I TII4E INJ LAT INJ LCNG INJ RT ASC INJ A2'NTH INJ TIN[ PC) CST TIM INJ 2 LAT INJ ? LONG

90.00 I1 40 56 1698.84 -4.63 ll.Ol 166.67 117.97 12 9 15 1098.8 -.86 4.]7

90.00 17 56 26 5711.36 27.53 270.26 176.81 96.90 19 31 37 5111.4 28.?0 261.66

100.00 12 49 17 1478.25 -6.27 353.g0 165.77 119.29 13 13 55 878,3 -2.32 347,34

1130.00 19 30 46 5407.18 29.38 248.12 177.04 95.77 21 0 53 4807.2 29,87 2]9.34

II0.00 13 29 44 1351.47 -10.30 341._M 163.32 122.77 13 52 16 751.5 -5.91 335.50

I10.00 21 6 48 5106.72 34.08 225.71 177.46 92.86 22 31 55 4506.7 34.10 716.47

DIFFERENTIAL CCRRIECTIONS NI0-C(_UR,_E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE 1.1124 TRA 5,6_ TC5-1,8894 8AU ,9977 SGT 6091.3 SGR 531.6 ,_3 173.4 ST 1942.5 SiR 344.0 SS 621.5

ROE .3511 RRA -.43213 RC5 .8_06 FAU .011_4 RRT -.6612 I_F -.6429 R'rF .9694 CRT .1740 CRS -.7819 CST -.9936

FOE .4954 FRA 1.9874 FC3 -.2487 8SP 20476 _ 6114._ 1_5 -.0010 RI3 -.9694 LSA 2039.4 HSA 344.3 SSA I].0

_OE 1.1665 _RA 5.6964 6C3 1.8901 FSP -623 F_I 6101.5 _ 39_.2 THA 176.68 ELI 1945.5 EL2 338.6 ALF I .82

LACW..H DArE AUG 25 19/O FLICd.IT TINE 212.00 ARRIVAL DATE HAR ?5 1971

HELI(X'ENTRIC CONIC 0ISTANCE 601._48

RL 151.22 LAL -,(30 LCt. 331.59 Vl. 2_.974 GAL 10.99 A]'I. 89,48 I,_ 295.14 ,SNA 122.81 ECC .29647 INC .5215 VI 29.465

RP 108.71 LAP -.48
RE I/0.025 GL 2.00

PLANE TOCENTRI C CONIC

C3 44,|64 VHL 6.646
LN(J_ A2't4TH LNCH TIN[

gO.O0 II 35 12

90.00 18 11 43

100.(30 12 44 39

I[30.00 19 44 57

110.00 13 27 11

110.0(3 21 18 54

DIFFERENTIAL CORRECTJCN$

TOE 1.2878 TRA 6.0940 TC5-|.6600 8AU .9_04

ROE .5623 RRA -.44Xi RE3 .0414 F_U .00964

FOE .5218 FRA 2.0L_5 FC3 -.1890 8._P 20616

BOE 1.3378 BRA 6.1101 8C3 1.6605 FSP -599

LOP 264.53 VP 36,892 GAP 15,97 AZP 89,80 TAL 150.97 TAP 84.11 RCA 86.40 APO 159,22 v? 34.859

GP 12.45 ?AL 36.71 ZAP 167.18 ETS 72.fl0 7_E 1_.93 ETE 171.87 ZAC 115.79 ETC ?65.52 CLP-176.90

OLA -19.21 RAL 29_,28 RAO 6561_.7 V_EL 12.8_6 PTH 2.34 VHP 10.133 0PA -11.67 RAP 268.35 ECC 1.7268

L-I TIN[ INJ LAY INJ I.CNG INJ RT ASC INJ A214TH INJ TII4_ PO CST TIN INJ 2 LAT INJ 2 LC_G
1766.05 .-6.77 14.80 169.30 117.56 12 4 38 1166.0 -3.02 8.12

5700.66 27.62 269.49 179.82 96.52 19 46 43 5100.7 28.23 260.87

1541.92 -8.37 357,46 168.45 118.80 13 10 21 941.9 -4.47 350.85

54OO.02 29.43 _47.59 180,04 95.50 21 14 57 4800.0 29.88 738.81

1408.65 -12.39 344.9_ 166.03 122,12 13 50 40 808.7 -8.06 338.53

5106.05 34.08 L_5,_ 180.44 92.83 Z2 44 0 4_06.0 34.10 216.41

NIO-_IJRSE EXECUTION ACCURACY CRBIT 0ETERNINATION ACCURACY

_T 11087.6 _ 514.0 SG3 166.1 ST 2005.8 5R 535.1 SS 63Z.I

RRT -.6471 _ -.6_9_ RTF .9?06 CRT .2145 CRS -.3051 CST -.9954

• 7_ 6109,2 _3 -.0011RI3 -.9706 LSA 2103.6 NSA 331.4 SSA 12.6

_1 _096.7 _2 391,3 THA 176.86 ELI 2007.2 EL2 327.1ALF 2.11

1234



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 1970)

LAUNCH _AT[ AUG Z5 1970 FLIGHT TIN[ 214.00

HELIO(gNTRIC CONIC

RL 151.ZZ LAL -.00 LCL 331.39 VL

RP 108.74 LAP -.66 LOP 267.70 VP

RC 17Z.049 GL Z.67 GP IZ.15 7AL

PLANE TOCENTRIC CONIC

C3 49.570 VHL 7.04I

LNO4 ATNTH LNCH TIN[

90.00 1! 30 18

90.00 18 Z5 Z9

lOG.IX) IZ 40 40

lO0.OO I9 57 4B

110.00 13 24 59

110.00 ZI 29 59

OIFFER[NTIAL CCRI_CTIONS

TOE 1,4724 TRA 6._:) TC3-I.443_ BAU .9_67

ROE .3740 _A -.4530 Re3 .0330 FAU .00794

FOE .5498 FRA Z.0733 FC3 -.1387 85P 20703

l.f119I BRA 6.5325 _3 1.4436 FSP -57fl

ARRIVAL DATE N4R 27 1971

DISTANCE 606.328

25.942 GAL 11.91 AZL 89.26 NCA Z96.31 SNA 122.62 ECC .30763 IN(: .7415 Vl 29.465

_6.860 64P 16.73 4ZP 89,67 T4L 149.79 T4P 86.09 RC4 84.90 4PO 160.34 VZ )4.850

35.55 Z4P 167.67 £T$ 76.88 ZA[ 128.71ETE 172.08 ZAC 115.03 ETC 266.08 CLP-177.93

LAUNCH 0ATE AUG 25 1970 FLIGHT TIN[ 816.00

CLA -18.34 RAL 297.39 RAO 6568.8 VEL 13.074 PTH 2.39 VHP 10.695 OPA -12.09 R4P 270.48 ECC 1.8158

L-I TIN[ INJ LAT INJ LONG INJ RT A,_ INJ A_I_4TH JNJ TIN[ PO CST TIM INJ 2 L4T INJ 2 LONG
1889.99 -8.76 18.44 171.97 117.03 12 O 48 1230,0 -5.07 11.70

5694.60 27.66 269.05 188.81 96.30 20 O 24 5094.6 28.25 260.4)

1602.91 -10.35 .90 171.11 118.Z0 13 7 23 I002.9 -6.51 3)4.23

5396.91 89.45 847.36 183.02 95.38 81 87 45 4796.9 29.88 8)8.58

1464.08 -14.38 348.02 168.77 181.35 13 49 23 864.1 -IO.12 341.50

5108.51 _4.07 225.85 183.42 98.94 28 55 7 4508.5 34.10 216.61
NIO-COUR.T_ EX[CUTION ACCURACY GRGIT CETERMINATION ACCURAC_

.%T 6080.5 .%R 495.6 .%3 159.3 ST 2065.4 SR 325.9 SS 643.3

RRT -.6326 M_r -.6166 RTF .9780 CRT .8506 CRS -.3264 CST -.9967
6100.7 R23 -.D011 R13 -.97L:_ LSA 2164.4 NSA 318.4 SSA 12.2

S_J 6088.6 .S(.2 383,3 THA 177.04 ELI 2067.1 EL2 315.8 ALF 2.32

ARRIVAL DATE MAR 29 1971

01STANCE 610.929

LOL 331.39 VL 25.910 GAL 18.90 42_. 89.03 HCA 899.47 SHA 122.44 [CC .31989 INC .9739 Vl 29.465

LCP 270.86 VP 36.830 GAP 17.56 A2'P 89.52 TAL 148.65 TAP 88.12 RCA 83.27 APO 161.60 vz 34.841

GP 11.89 ]4L 34.49 Z4P 166.07 ET5 81.68 74[ I82.47 ETE 178.88 ZAC 114.77 ETC 266.64 CLP-178.97

OLA -17.52 RAL _le.4Z RAO 65_.0 _L 13.312 PTH 2.43 VHP 11.199 DPA -18.46 RAP 272.59 ECC 1.9190

L-I TINE IN./ LAT INJ _ INJ RT 4SC INJ AZMTH INJ TIN[ I:_ CST TIM INJ 2 LAT INJ 2 LONG
1891.09 -10.63 21.9dJ 174.68 116.40 11 57 35 1291.1 -7.00 15.15

56_Y'Z.54 27.68 2fM.gO 18_.77 96.23 20 12 48 5092.5 28.25 860.28

1661.52 -I2.L>Z 4.25 173.86 117.49 13 4 54 1061.5 -B.44 357.50
5397.35 29.45 247._ 185.98 95.40 21 39 25 4797.3 29.88 238.61

I517.85 -16.26 351.03 171.35 120.49 13 48 28 917.8 -12.09 )44.42

5113.78 34.05 226.21S 186.39 95.18 23 5 2g 4513.8 34.12 217.02
NI0-_SIE EXECUT|ON ACCUR4CY ORBIT 0ETER_INATION ACCURAC_

SGT 6070;4 _ 476.4 SG3 158.9 ST 2121.I SR 316.3 SS 695.4

RRT -.6174 RRF -.6027 RTF .9736 CRT .2833 CR5 -.3464 CST -.9976

6089.0 RZ3 -.0009 RI3 -.9736 LS4 2221.6 NS4 305.4 5SA II .8

•%1 6077.5 .%8 374.3 THA 177.22 EL1 2123.1 EL2 303.0 ALF 2.47

H_LI(X:ENTRIC CONIC

RL 151.22 LAL -.00

RP 108.77 LAP -.85

RC 174.060 GL 3.29

PLAN[T(XENTRIC CONIC

C3 55.839 VHL 7.473
LNC_ A2'NTH LNCH TIN(

90.00 ! 1 26 4

90.00 18 37 56

IO0.OO 12 37 12

IOO.OO 20 9 28

110.00 13 23 4

II0.00 2I 40 6

O|FFERENTIAL CORRECTIONS

TOC 1.667B TRA 7.0120 TC3-1.23_5 8AU .9248

ROE .3860 RR4 -.46J8 RC3 .0255 FAU .00622

FOE .5783 FR4 2.1226 FC3 -.0964 8SP 20703

eOE 1.7119 _ 7.0272 so3 1.23e_ rsP -_0

LAUNCH O4TE AUG 25 1970 FLIGHT TIME 218.00 ARRIV4L DATE WAR )l 1971

HELIOCENTRIC CONIC

RL 151.22 LAL -.00

RP I08.79 LAP -1.03

RC 176.O55 GL 3.86

PLAN[TOCENTRI'C CC_IC

C3 6).139 VHL 7.946

LNO4 ATNTH LN(H TII4_

90.00 II 28 21

90.00 18 49 1O

1OO.OD 18 34 9

_O0.O0 20 20 2

I10.00 13 21 22

110.(30 81 49 19

DIFFERENTIAL CORI_[CTION5

TOE 1.8774 TRA 7.5245

ROE .3986 RR4 -.4689

FOE .6077 FRA 2.1774

BOE 1.9193 8R4 7.539!

DIST4NCE 615.316

LOL 331.39 VL 25.879 GAL 13.97 AZL 88.78 HC4 302.64 SM4 122.25 ECC .33342 INC 1.2211 Vl 29.465

LOP 274.03 VP 36.800 G4P 18.46 AZP 89.)4 TAL 147.57 TAP 90.20 RCA 81.49 APO 163.01 V2 34.833

GP 11.64 ZAL 33.58 Z4P 168.36 ET$ 86.88 Z4E 188.81ETE 172.47 ZAC 114.51ETC 267.20 CLP 179.97

OLA -16.77 R4L 299.36 R40 6569.2 V[L 13.583 PTH

L-I TIN[ INJ LAT

1949.61 -12.38

5693.94 27.67

1717.89 -13.97

5400.90 29.48

1569.99 -18.04

5181.55 34.02

TCS-I.045B 6AU .88_9

RE3 .0187 FAU .DO445

FC3 -.0610 BSP 20640

BC3 1.D460 FSP -524

2.48 VHP 11.7510PA -12.77 RAP 274.69 EEC 2.0391

ZNJ LOMG INJ RT ASC |NJ 4ZNTH INJ TIN[ PO CST TIN INJ 2 L4T INJ 2 LONG

25.36 177.40 115.67 11 54 50 1349.6 -8.8) 18.48

269.DO 188.70 96.28 20 24 4 5093.9 28.25 260.38

7.58 176.60 116.70 13 2 47 1117.9 -10.27 .68

247.65 188.91 95.53 21 50 3 4800.9 29.88 238.88

354.05 174.34 119.54 13 47 32 970.0 -I).97 )47.)0

226.87 189.33 93.54 83 14 40 4521.6 34.14 217.62

NI0-COURSE EXECUTION 4CCUR4CY ORBIT OETERNIN_TION 4CCURACY

SCaT 6058,4 SGR 456,3 563 146,9 ST 2173.7 5R 306.3 SS 668,8

RRT -.6009 _ -.5878 RTF' .9754 CRT .3139 CRS -.3659 CST -.9983

S_ 6075.6 R_3 -.0006 R|3 -.9754 LS4 2276.1MSA 292.3 5SA 11.4

561 6064.6 .%2 364.3 THA 177.40 EL1 8175.9 EL2 290.6 ALF 2.58

LAUNCH OATE AUG 25 1970 FLIGHT TIN[ _'_0.00 ARRIVAL DATE APR 2 1971

HELIOCENTRIC CONIC

RL 151.8_ LAL -.00

RP 108.82 LAP -1.21

RC 178.036 GL 4.38

PLAN[TOCENTRIC CONIC
C3 71.685 VHL 8.467

LNCH AZMTH LN(H TIME
9_.OO 11 19 3

90.00 18 59 17

1OO.OO 12 31 _6

100.00 20 29 35

II0.O0 13 19 _0

I10.00 21 57 40

OIST4NCE 619.446

LCL 331.39 VL 25.848 GAL 15.15 AZI. 88.51 PICA 303.80 SN4 122.08 ECC

LOP 277.19 VP 36.771 GAP 19.45 A_P 89.13 TAL 146.55 TAP 92.35 RCA

GP 13.41Z4L 32.64 ZAP 168.54 £T$ 92.44 _A£ 121.g0 £T£ 172.65 7AC

.34838 IN( 1.4864 v! 29,465

79.55 4PO 164.60 v8 _4.B25

114.26 ETC 267.75 CLP 178.87

OLA -16.07 R4L 300.21R_O 6569.4 VEL 13.894 PTH _.54 VHP 12.358 0PA -13.04 RAP 276.78

L-I TINE INJ tAT INJ I.CNG INJ RT AE_ INJ 4ZNTH INJ TINE PO CST TIN INJ Z LAT

21305.70 -14.Ol 28.67 180.12 114.86 lI 52 28 1405.7 -10.55

5698.37 L_P.63 269.3Z 191.57 96.44 20 34 16 5098.4 28.24

1772.1! -15.60 I0.72 179.34 115.83 1_ 0 58 1172.1 -18.00
5407.18 29.38 248.12 191.79 95.77 _I 59 48 4807.2 29.87

1620.51 -19.71 357.01 177.13 118.51 13 46 50 1020.5 -15.7¢

5131.55 33.96 ,327.64 19_._5 94.00 23 23 18 4531.5 34.16
OIFFERENTIAL CORR[CTION$

TOE 2.0998 TRA 8.0780 TC3 -.8660 BAU .8301

ROE .4118 RRA -.4737 RE3 .0128 F4U .00260

FOE .6384 FRA 2.2386 FC3 -.0315 6SP 20419

808 8.1398 6RA 8.0919 6C3 .8661FSP -496

NI0-C(X/RSE EXECUTION 4CCUR40'

.%T 6044.2 _ 435.2 SG3 141.3

RRT -.58_9 RRF -.5713 RTF .9773

.%_ 6099.8 R_3 -._4 RI3 -.9773

.%1 6049.5 .%2 353.3 TH4 177.59

ECC 2.1797

INJ 2 LONG
21.71

260.71

3.78

239.)4

150.13

218.40

CR_IT 0ETERNINATION ACCURACY

5T 2221.2 SR 296.1 5S 684.0

CRT .3424 CRS -.3B_8 CST -.9988

L54 8386.2 USA 279.2 S$A 11.0

ELI 2223.5 EL2 277.9 ALF 2.65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 26 1970 FLIGHT T|NE 70.00 ARRIVAL DATE NOv 4 1970

bflELIO(ENTRIC CCNIC

RL 151.18 LAL -.00

RP 108.Z§ LAP -2.14

RC 41 .257 GL -7.80

PLAH[ TOEENTRIC CCNIC

C3 47.493 VHL 6.891

LNO4 A;eNTH LN_H TINE

81.14 10 18 17

97.86 IZ 28 7

I00.00 11 54 44
I00.00 13 34 31

110.00 11 36 B

110.00 16 9 345

01STANEE 160.521

LOL 332.35 VL 22.692 GAL .67 ATL 92.36 _A 65.02 _qA 106.97 ECC .41354 IN(: Z.3615 vJ 29.471
LOP 37.35 VP 34.802 GAP -24.42 ATP 91.00 TAL 179.04 TAP 244.06 RCA 62.73 APO 151.20 V2 35.007

GP -7.86 7AL 84.60 ZAP 15.53 ETS 147.14 ZAE 178.85 KTE 220.69 ZAC 91.87 ETC 258.46 ELP 13.44

OLA -29.30 RAL 244.58 RAO 6568.8 91[L 12.994 PTH 2.37 VHP 14.686 0PA -23.97 RAP 226.06 ECC I .7816

L-I TINE INJ LAT |NJ LO_ INJ RT AS{: INJ AZNTH INJ TINE PO (:ST TIN INJ 2 LAT INJ 2 LONG

1317.09 14.35 353.07 117.43 115.82 10 40 24 717.1 17.71 345.95

89e.06 14.36 322.32 127.44 |15.82 12 43 5 298.1 17.72 515.18

1005.09 9.60 327.73 124.93 118.44 12 11 29 405.1 13.53 520.94

685.30 19.LP'Z 308.88 129.76 113.35 13 45 56 85.3 22.21 301.36

1063.67 .58 326.68 119.45 124.18 11 53 52 463.7 5.06 320.44

3487.53 29.07 254.09 133.92 108.83 17 41 4 4887.5 31.36 245.64

DIFFERENTIAL CORRECTIONS NIO-ECURSE IrXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

T0E .1688 TRA -.8211 TC3 .0033 BAU ._1 SGT 795.4 _ 442,0 Sty3 §2.6 ST 273.6 SR 441.8 SS 193.4

ROE -.5313 RRA -.0087 RE3 -.0091 FAU .OIB_J RRT -.1581 RRF .1720 RTF -.6535 CRT -.5082 CRS -.6449 CST .9813

FOE -.11g0 FRA .4025 FC3 -.3353 BSP 1950 St_ 909.9 R23 o.0252 R13 .6567 LSA 495.5 MSA 248.3 SSA 14.8

8OK .5575 8RA .8212 BE3 .0096 FSP -11_ S6J 799,7 S_2 434.1 THA 172.87 ELI 470.1 EL2 221.4 ALF 112.80

LAUNO.I OATE AUG 26 1970 FLIGHT TINE 72.00 ARRIVAL DATE NOV 6 1970

PIELI_CENTRIC CCNIC OZSTAI_E 167.104

RL 151.18 LAL -,(30 LOL 332,35 VL 23.100 GAL .53 AZL 92.14 PICA 68.21 5NA 108.60 ECC .39220 INC 2.1431 Vl 29.471
RP 108.21 LAP -1.99 LOP 40.55 VP 35.083 GAP -23.09 AZP gD.80 TAL 179.18 TAP 247.39 RCA 66.01 APO 151.20 v2 35.020

RC 40.727 GL -7.67 GP -8.22 7AL 64.72 TAP 14.30 ETS 142.33 Z_E 177.73 ETE 317.82 ZAC 91.72 ETC 258.67 CLP 11.73

PLANE TOCENTRIC CONIC
C3 41.871 VI.R. 6.471 OLA -29.16 RAL 244.47 RAO 6568.6 VEL 12.776 PTH 2.32 W./P 13.954 OPA -24.81 RAP 227.47 ECC 1.6/191
LNCH A2'NTH LNCH TINE L-I TINE INJ LAT INJ LCN6 INJ R3"_ASC INJ A2'NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

82.74 JO 22 50 1270.00 15.21 350.01 125.28 115.18 I0 44 0 670.0 18.48 542.80

97.26 12 22 54 881.80 15.23 321._1 125.29 115.17 12 37 36 281.8 18.49 314.33

100.00 11 48 35 991.95 10.03 327.00 122.61 JIB.31 12 5 7 391.9 13.74 3213.17

I00.00 13 39 49 635.09 2_.54 505.74 127.74 112.21 13 50 24 35.1 23.37 298.09

II0.00 II 33 45 1036.63 1.54 325.36 117.44 124.15 II 51 4 438.6 6.01 319.12

110.130 16 11 9 5449.22 29.68 251.41 131.45 107.43 17 41 58 4849.2 31.97 242.82

DIFFERENTIAL CORI_CTIONS NI0-C.OURSE EXECUTION ACCURACY CRSIT DKTKRNINATION ACCURACY

TOE .1719 TRA -.8026 TC3 .0281 BAU .0184 SGT 828.7 _ 446.9 SG3 58.0 ST 287.7 SR 446.3 S$ 200.1

ROE -.5040 RRA -.0028 RE3 -.0171 IrAU .01922 RRT -.1793 _ .1936 RIT" -.6750 CRT -.5275 CRS -.6456 C'ST .9649

FOE -.1213 FRA .4150 FC3 -.3974 BSP 2121 $68 941.5 I;_3 -.0264 R13 .6785 LSA 507.3 MSA 253.8 5SA 15.1

BOE .5326 BRA .80_6 BC3 .0329 FSP -127 .%1 8_4.1 S_2 436.8 THA 172.37 ELI 479.9 EL2 227.3 ALF 114.66

LAUNCH OATE AUG 26 1970 FLIGHT T|I4E 74.00 ARRIVAL CATE NOV 8 1970

HELIOCENTRIE CONIC

RL 151.18 LAL -.00

RP 108.17 LAP -1.83

RE 40.367 GL -7.49

PLANETOEENTRIE EONIE
C3 36.975 VHL 6.081

LNCH ATHTH LNCH TINE

83.80 I0 30 22

96.20 12 13 27

I[30.00 II 39 43

100.00 13 46 46

110.00 II 29 48

II0.00 16 13 II

OIFFER[NTIAL CC_CTIONS
TOE .1722 TRA -.7850 TC3 .0589 OAU .03_'Z

ROE _.4775 RRA .0026 RE3 -.0278 FAU .02014

FOE -.1217 FRA .4237 FC3 -.4715 BSP LPZB6

8DE .5076 8RA .7850 BE3 .0651 FSP -143

DISTANCE 173,725

LOL 331.35 VL 23.477 GAL .37 AZL 91.93 HCA 71.41 SNA 110.18 ECC

LOP 43.75 VP 35.345 GAP -11,83 AlP 90.62 TAL 179.37 TAP 250,78 RCA

CP -8.63 ZAL 84.96 ZAP 13.20 ETS 136.53 ZAE 175.08 ETE 331.18 ZAC

.37117 INC 1.9341 Vl 29.471

69.18 APO 151.19 V2 35.053

91.53 ETC 258,90 CLP IO.OZ

OLA -28.93 RAL 244.23 RAO 6568.4 V[L 12.584 PTH Z.2B VHP 13.254 0PA -25.66 RAP 2Z8.88 ECC 1.6085

L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ A2'MTH INJ TIME PC) CST TIM INJ 2 LAT INJ _ LONG

1211.26 16.00 346.06 122.97 114.43 10 50 33 641.3 19.16 338,77

877.73 16.01 321.62 122.98 114.43 12 28 5 277.7 19.17 314.33

986.20 10.22 326.68 120.04 118.25 11 56 10 386.2 13.91 319.84

5866.06 21.96 280.00 125.60 110.80 15 24 33 5266.1 24.60 272.19

1017.41 2.35 324.25 115.25 124.11 II 46 46 417.4 6.81 318.00

5407.62 50.69 248.44 128.82 105.84 17 43 19 4807.6 32.56 239.72
NI0-COURSE EXECUTION ACCURAC_ C_'BIT OETERNINATION ACCURACY

S6T 863.5 S_R 451.2 363 64.1 ST ._O1.0 SR 449.9 SS 205.4

RRT -.1995 RRF .2159 R1T -.6951 ERT -.5405 CRS -.6409 EST .9879

$68 974.3 R23 -.0294 R13 .6989 LSA 517.3 MSA 259.5 SSA 15.5

_1 869.8 _2 438.9 THA 172.00 ELI 488.5 EL2 233.3 ALF 116.51

LAUNCH DATE AUG 26 1970 FLIGHT TINE 76.00 ARRIVAL OATE NOV 10 1970

HELIOCENTRIC CONIC DISTANCE 180.380

RL 151.18 LAL -.00 LOt. 332.35 VL 23.824 GAL .20 A2L 91.73 HE4 74.62 SNA 11J.7! ECC

RP 108.13 LAP -1.67 LOP 46.96 VP 35.590 GAP -20.62 A2'P 90.46 TAL 179.63 TAP 254.25 RCA
RE 40.182 GL -7.24 GP -9.07 2AL 85.33 ZAP 12.27 ETS IL_J.59 ZAE 172.50 ETE 334.77 2AC

PLANETOCENTRIE CONIC

C3 32.713 VHL 5.720 0LA -28.62 RAL 243.86 RAO 6568.3 VI[L 12.413 PTH 2.24 VHP 12.584 0PA

LNCH ATNTH LNCH TIME L-I TIME INJ LAT ZNJ _ INJ RT ASC INJ AZNTH INJ TIME
85.67 I0 44 9 1131.08 16.68 340.49 120.52 113.59 II 3 0

94.33 11 56 42 8_.08 16.70 323.29 120.53 113.-58 12 11

I00.00 II 26 37 986.70 10.20 326.70 117.28 118.25 11 A5 4

100.00 13 54 55 5803.73 23.41 275.94 123.32 109.13 15 31 39

110.00 11 24 i5 1000.45 2.99 323.36 112.g0 124.07 11 40 55
II0.00 16 15 47 5362.75 31.48 245.18 1L_03 104.0_ 17 45 10

DIFFERENTIAL CCRI_ETIONS NI0-COUI_ K_ECUTICN ACCURACY

TOIl .1742 TRA -.7676 TC3 .0948 _IU .0432 _T _99.7 _ d_.5 S_3 70.7

ROE -.4522 RRA .0075 RE3 -.04|4 FAU .02111 RRT -._2_ RRF .24|9 RI"F -.7132

FOE -.1217 FRA ,4_43 FC3 -.5587 _SP 2423 _ |008.4 1_3 -.0328 R13 .7174

_OE .4846 BRA .7676 BE3 .1035 FSP -159 SGI g(_7.3 _2 440.2 THA 171.53

.35342 INC 1.7326 Vl 29.471

72.23 APO 151.19 V2 35.046
91.29 ETC 259.13 CLP 8.50

-26.54 RAP 2_0.27 ECC 1.5384

1:10 CST TIN INJ 2 LAT INJ 2 LONG

531.1 19.73 333.12

296.1 19.75 315.92

366.7 13.90 319.87

5203.7 25.81 267.96

400.4 7.44 317.10

4762.7 33.09 236.32

ORBIT 0ETKRNIN_TION ACCURAC_

ST 315.5 SR 453.0 SS 210.8

CRT -.5580 CRS -.6386 CST .9907

LSA 528.4 NSA 264.0 SSA 16.0

ELl 498.0 EL2 238.1ALF II_.24
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OAT[ AUG 26 ]970 FLIGHT TIME. 78.00 ARRIVAL GATE NOV IZ I970

HELIOCENTRIC CONIC 0ISTANC[ 187.06|

RL 151.18 LAL -.DO LOL 332.3fl VL 24.14§ GAL .02 AZL 91.54 PICA 77.82 S_4A JJ3.1? ECC .3359l INC 1.5370 Vl 29.471

RP 108.09 LAP -|.50 LOP 50.|7 VP 35,818 GAP -|9,46 JZP 90.32 TAL 179.95 TAP 257.77 RCA 75.|6 APO 151.19 V2 35.060

RE 40.I74 GL -6.91 GP -9.56 7AL 85.84 TAP 11.58 £TS 121.48 ZAE 169.48 ETE 336.13 7AC 91 .DO ETC 259.36 CLP 6.56

PLAN[ TO(IrNTR 1C CONIC

C3 29.DO6 VHL 5.}86 OLA -28.21 RAL ;_43._ RAO 6a_68.2 VI[L 12.263 PTH Z.21 VHP ||.944 0PA -27.45 RAP 231.65 ECC I .4774

LN(J.I A71WTH LNCH TIN[ L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ A714TH INJ. TIN[

90.DO IO 56 Zfl 1054.79 |5.40 }34.31 117.10 114.06 JI 14 O

90.OG II 40 26 911.97 19.I5 325.51 118.74 111.26 11 55 38

IDO.DO II 15 37 _)2.62 10.01 327.04 114.39 118.31 11 32 |0

IDO.OO 14 3 55 5737.41 24.82 271.52 120.88 107.21 15 39 32

110.00 1I 17 3 988.13 3.46 322.72 110.40 i_4.03 II 33 31

IIO.DO 16 18 59 5314.67 32.22 241.63 123.08 102.08 17 47 33

OIIrlrERENTIAL CORRECTIONS NID-(.C)UR51[ EXECUTION ACCURACY

TOE ,152_ TRA -,7534 TC3 .1245 BAU .0529 SGT 933.5 S_ 455,3 SG3 76.7

ROE -.4240 RRA .0127 RC3 -.0557 IrAU .02|63 RRT -.LPZ35 RRF .2436 RTF -.7274

FOE -.1010 FRA .4481 FC3 -.6456 8SP 2074 S(_ 10}8.6 1_3 -.0353 RI3 .7313

8OE .4509 BRA .7533 8(:3 .1_4 IrSP -147 _I 940.6 SG2 440.4 THA 172.02

PO CST TIN IN| 2 LAT IN| 2 LONG
454.8 18.52 327.03

312.0 21.87 317.90

392.6 13.72 320.21

5137.4 26.94 263.36
388.1 7,9I 316.45

4714.7 33.55 232.65
CRBIT OETERMINATION ACCURACY

ST 317.3 52 451.1SS 202.0

CRT -.5192 CRS -.5576 CST .9944
LSA 517.2 MSA 277.8 SSA 16.2

ELI 492.4 £L2 248.5 ALF 117.67

LAUNCH OATE AUG 26 1970 FLIGHT TIME 80,00 ARRIVAL OATE NOV 14 1970

HELI(XENTRIC CONIC DISTANCE 193.772

RL 151 .18 LAL -.DO LOL 332.35 VL 24.440 GAL -.16 AZL 91.35 HC.JL 8J.03 SNA 114.57 £CC .31960 INC 1.3460 Vl 29.471

RP 108.05 LAP -1.33 LOP 93.3_ VP _.0_lO GAP o18._ AZP 90.2J TAL 180.34 TAP 261.37 RCA 77.95 APO 151.19 V2 35.073

RC 40.349 GL -6.49 GP -10.11 ZAL 66.47 ZAP 11.18 ETS 112.32 ZAE 166.66 ETE 336,59 ZAC 90.64 ETC 259.59 CLP 4.80

PLANETOCKNTRIC CONIC

C3 29.789 VHL 9.078 OLA -27.68 RAL 242.73 RAO 6968.0 MEL 12.J31 PTH 2,I? _IP 11.332 OPA -28.40 RAP 233.01 ECC 1.4244
LNCH A2'NTH LI_H TIN[ L-I TINK IN| LAT IN| _ IN| RT k_ IN| A2_4TH IN| TINK PO CST TIN IN| 2 LAT IN| 2 LONG

90.DO 10 23 213 1129,29 13.40 3}8.92 113.31 119.18 10 42 6 929.3 16.68 331.38

90,00 12 8 32 782.91 22.12 317.21 116.95 J08.14 J2 21 39 182.9 24.40 309.28

IDO.OO 11 1 Z 1DO3,47 9.66 327.69 111.39 118.43 11 17 49 403.9 J3.}8 320.85

IDO.O0 14 13 32 9_.00 _.14 2_.78 118._ |09.0§ 15 48 0 5068.0 27,95 258.45
IIO.DO 11 8 15 9_3.77 3.74 3L:_.33 107.78 124.00 11 24 _6 380.8 8.18 316.06

JIO.DO 16 _ 48 9263.46 32.89 237.78 119.97 99.90 17 50 31 4663.9 33.90 228.69

01FFKRI[NTIAL CORI_CTIONS N|O-¢.X_URSI[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .18J7 TRA -.7J(_ TC3 .1_6 8AU .074| _T 974.5 SGR 469.2 S_3 86.4 ST 348.6 SR 497.3 SS _20,7

ROE -.4093 RRA .01_8 RC3 -.0820 FAU ,02_1 RRT -.2893 R_F .3088 RTF -.7473 CRT -.6023 CR$ -.6423 CST .9944

FOE -.1262 FRA .4527 FC3 o.79"27 8SP 2779 Sr_ 1079.9 11_3 -.0429 213 .7927 LSA 593.1 MSA 267.8 SS_ 17.0

_OE .444J _RA .7309 8C3 .2148 F_P -211 $GI 9_5.8 SC_2 440.8 THA 170.28 [LI 919.6 [1_ 243.5 ALF 122.50

LAUNCH OATE 4UG _6 1970 FLIGHT TIN[ 82.00 ARRIVAL CATE NOV 16 JgTO

HELIOCENTRIC CCNIC DISTANCE 200.900

RL 151,18 LAL -.00 LOL 332.39 VL 24.7|| GAL -.35 ATL 91.16 HCA 84.24 SNk 115.90 ECC .30446 INC 1.1583 Vl 29.471

RP 108.01 LAP -1.J5 LOP 96.99 VP 36.227 GkP -17,30 AZP 90.|2 TAL 180.79 TAP 265.03 RCA 80.62 APO 15|.|9 V2 35.086

RC 40.692 GL -9.98 GP -10.71ZAL 87.23 ZAP 11.12 ETS 102._1ZAE 163.90 ETE 336._9 ZAC 90.21ETC 259.83 CLP 3.0I

PLAN[TOCENTRIC CONIC

C3 22.990 VHL 4.795 DLA -27.04 RAL 242.DO RAO 6967.9 MEL 12.013 PTH 2.14 VHP 10.74_ 0PA -29.39 RAP 234.34 ECC 1.3784

LNCH AZMTH LNCH TIN[ L-Z T|N[ JNJ LAT IN| LONG ;NJ RT AS_ _NJ A_4TH ;NJ T_N[ PO CST TIN IN| 2 LAT ZNJ 2 LONG

90.DO 9 58 21 1169.82 12.09 341,14 109.86 115.80 10 17 31 569.8 I5.47 334.09

90,DO 12 27 ]8 682.06 24.10 310.49 114.99 105.33 12 39 0 82.1 29.97 302.3_

IO0.DO I0 49 2 1019.09 9.19 328.53 108.32 I18.98 11 2 I 419.0 12,90 321.79

JDO.DO 14 23 39 9996.11 27.31 261.76 119.47 102.69 15 96 99 4996.1 28.78 253.26

lID.DO IO 97 93 978.66 3.82 3,_4.Z2 105.06 123.99 Jl 14 12 378.7 8.26 319.94

|tO.DO 16 27 16 5209._6 33.49 233.69 116.74 97.51 17 94 6 4609.3 34.12 224.47

OIFFKR[NTIAL CORRECTIONS NID-O_UR_I[ EXECUTION ACCURACY ORBIT 0ETERNIN_TION ACCURACY

TOE .1789 TRA -.7132 TC3 .2624 8AU °0875 SGT 1012.2 SGR 469.9 SG3 99.7 ST _58,0 SR 457.J SS 22|.5

ROE -.3829 RRA .O_3 RC3 -.1101FAU .02502 RRT-.31611_F .343Z RTF -.7634 CRT -.6J|5 CRS -.6225 CST .9953
FOE -.1213 FRA .4697 FC3 -.9420 8SP 2g04 SG_ 111_.9 R_3 -.0480 RI3 .7699 LSA 598.8 MSA 271.3 SSA 17.6

_O£ .42L:_Z 8RA .7139 8C3 .2846 FSP -234 SG| 1025,5 SG_ 440.0 THA 169.75 £L1 925.8 EL_ 246.2 ALF I24.01

LAUNCH OATE AUG 26 1970 FLIGHT TIME 84.DO ARRIVAL 0ATE NOV 18 1970

HELZ(X:ENTRIC CCNIC 0ISTM_'E 907.242

RL |5i.18 LAL -.DO LOL 332.39 VL 24.960 GAL o.53 AZL. g0.97 HC.A 87.45 SK_ IJ7.17 £CC

RP 107.97 LAP -,97 _ 99.80 VP 36,410 GAP -J6.L_J A2P 90.04 TAL 181,30 TAP 268.79 RCA

RC 41.209 GL -9._ GP -11.37 ZAI. 88.12 ZAP 11.43 ETS 9_.67 ZA[ J61.22 ETE 3_6.29 7AC
PLANET_ENTRIC CONIC

C3 20.570 VHL 4.939 OLA -26.26 Rkk 241.15 RAO 6S67.8 VIEL I1._|4 PTH 2.12 VHP 10,190 OPA

LNCH A2'NTH LNCH TIN[ L-I TIN[ INJ I.AT INJ _ INJ RT kS( INJ AZNTH INJ TIN[
90.DO 9 39 4 1209.94 to.go 343.49 106.50 116.30 9 55 13

90.DO 12 44 13 9876._ 29._3 _l.g_ |11.93 102.47 14 _ 9

IDO.DO 10 27 47 I0_.27 8.49 329.67 I05._, I|8.77 10 43 7

100.00 14 34 10 9922.17 28.90 296.49 112.53 100.09 16 6 12

IIO.DO 10 46 3 g_l.9_ 3.70 3_.40 I02.28 _24_01 11 2 29

110.00 16 32 24 5132.L_ 33.87 229.25 113.38 94.94 17 98 16

OIFFER1ENTIAL CC_IECTIOIq8 NIO-G3UR8E EXECUTION ACCURACY

TOE .1762 TRA -.69fl9 TO3 .3349 IM4J .1004 _GT 1049.6 SGR 479.7 SG3 105.9

ROE -.3609 RRA .O244 RC3 -.1491FAU .02697 _ -.3_O6 RRF .}832 R1T -.7770

FOE -.1162 FRA .4779 FC3-1.1184 8SP 3091 SGIg 1192.4 RZ3 -.0965 R13 .7839

_0£ .4016 BRA .6999 BC3 .3650 FSP -263 SGI 1065.6 SG2 4}8.9 THA 169.10

.29044 INC .9725 Vl 29.471

83.14 APO 191.20 v2 35.098

89.71ETC 260.07 CLP 1.19

-30.42 RAP 239.63 ECC 1.3385

PO CST TIM INJ 2 LATINJ 2 LONG
609.9 14.39 _36,47

9276.7 27.09 273.6J

439.3 12.27 322.92

49_J2.2 29.40 247.86

}82.0 8.14 316.12

4592.2 34.18 2_0.02

ORBIT DETERMINATION ACCURACY

ST 368.8 SR 436.0 SS 221.3

CRT -.6216 CRS -.60_0 CST .9951

LSA 563.8 MSA 273.5 SSA 18.2

ELI 931.6 EL2 247.9 ALF 125,31

J237



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH 0ATE AUG 26 1970 FLIGHT TINE 86.00 ARRIVAL 0ATE NOV 20 1970

HELIOCENTRIC CONIC

RL 151.18 LAL -.IX}

RP 107.93 LAP -.79

RC 41.891 GL -4.62

PLANE TO(ENTRI( CONIC

C_ 18.478 VHL 4.299

LNOa AZNTH LNCH T[NE

90.00 9 12 13

90.00 12 59 38

IO0.O0 I0 9 28

I(30.00 14 45 4

110.00 1O 32 49

110.00 16 38 12

01FFERI[NTIAL COKhqlECT I ONS

TOE .1737 TRA -.6787 TC3 .4|93 BAU .1135

ROE -.3400 RRA .0287 RC3 -.1880 FAU .028_0

rO[ -.I084 FRA .4912 FC3-1.32f17 8SP 3172

BO£ .3818 6RA .6793 _3 .4595 FSP -_94

01 STANCE Z13.996

LOL 332.35 VL 25.189 GAL -.72 AZL 90.79 H(A 90.66 SNA 118.37 ECC .2775G INC .7874 V! 19.471

LOP 63.01 VP 36.579 GAP -15,32 AZP 89.99 TAL 161.87 TAP 272.53 RCA 85.52 APO 1f11.22 v2 35.111

GP -12.11 ZAL 89.12 ;raP 12.13 ET6 83.42 ZA[ 158.65 KT£ 335.77 ZAC 89.13 ETC 260.30 CLP -.68

0LA -25.34 RAL 240.22 RA0 6567.7 VEL 11.826 PTH 2.09 V_P 9.658 OPA -31.50 RAP 236.87 KCC I .3041

L-I TINE IN] LAT IN] LONG JNJ RT ASA_ ]NJ AZeNTH IN] T]NK I_) CST TIN IN] 2 LAT ZNJ 2 LONG

1249.O3 9.70 345.73 103.21 116.73 9 33 2 649.0 I3.22 338.82
5786.37 26.80 275.63 109.08 99.49 14 36 5 fi186.4 27.94 267.11

1064.15 7.67 331.07 ]02.13 118.98 10 27 12 464.1 IJ.48 324.35

5446,48 29.08 251.00 109.45 97.26 16 I5 50 4846.5 29.78 242.26
990.91 3._5 3LP'4.86 99.47 124,04 10 49 2'0 390.9 7.80 316.60

5092.49 34.12 294.f_ ]09.94 9_.20 18 3 fl 4492.5 34.05 215.36

N]D-(.OUR_H[ EXECUTION ACCURACY ORBIT 0ETERNZNATION ACCURACY
SGT I_.7 _R 483.] _;3 117.3 ST 379.3 SR 453.4 SS 219.6

RRT -.3_J09 _ ,4274 RTF -.7908 CRT -.6326 CRS -.5733 CST .9924

119].1 1_3 -,06_ RI3 .7986 LSA 567.1 NSA 275.2 SSA 18.9

_1 |I09,I _ 436.9 THA |68.32 ELI 536.5 EL2 248,3 ALF 127.08

LAUNCH OATE AUG 26 1970 FLI_4T TINE _0 ARRIVAL DATE NOV 22 1970

HELIOCKNTRZC C_NI¢ 0ISTANCE 220.756

RL ISI .18 LAL -._ LCL 332.35 VL 25._J8 GAL -.90 Aiq. 90.60 I,_ 93.88 ..SNA 119.50 £CC .26560 INC .6021 Vl 29.471

RP 107.89 LAP -,fdJ LOP 66,23 VP 36,735 GAP -]4.38 AZP 89.96 TAL 182.48 TAP 276.36 RCA 87.76 APO 151.24 V2 35.123

RC 42.728 GL -3.75 GP -12.94 ZAL 90.L=_Z ZAP 13.]9 £TS 75._ ZAl[ 156.22 ETE 335.05 ZAC 88.45 ETC 260.52 CLP -2,59

PLANE TOCENTRI C CONIC

C3 16.676 _ 4.064 OLA -24.26 RAL 239.Z"Z RAO 6_H57.7 VI[L
LNCH AZlATH LNCH TINE L-Z TINE IN] tat

90.OO 8 49 21 IL_J0.29 8.43

90.00 13 14 30 5697.57 27.64

100.00 9 50 13 10<33.77 6.69

100.00 14 56 20 fl369.26 29.61

110.00 10 18 21 1005.53 Z.80

110.00 16 44 41 5030.16 34.18

DIFFERENTIAL COR_CTION$

TOE .1682 TRA -.6615 TC3 .5125 BAU .1262

ROE -.3198 RRA .0330 RC3 -.2d05 FAU _0_021
FOE -.0972 FRA .5042 FC3-1.5685 BSP 3297

BOE .3614 BR_ .6621 BC3 .566] FSP -329

11.750 PTH 2.07 _P 9.151 DPA -32.65 RAP 238.06 ECC 1._744

IN] LONG ZNJ RT ASC IN] A2'NTH ]NJ TINE PO CST TIN IN] 2 LAT IN] 2 LONG

348.09 I00.01 117.13 9 10 51 690.2 12.01 341.24

L_HP.21_ 106.07 96.41 14 49 28 5097.6 28.24 260.65

3_2.7Z _<3,07 I]9.20 |0 8 26 493.8 10.54 326.04

245.32 106,29 94.31 16 25 49 4769.3 29.89 236.53

513.63 9_.67 ]24.08 I0 35 6 405.5 7.25 317.37

2]9.74 106.4_ 89.33 18 8 32 4430.3 33.71 210.53

NIO-COUR_E E_CUTION _CCURkCY ORBIT DETERMINATION ACCURACY

S_T ]1Z5.4 _ 4_.5 .%3 ]29.9 ST 386.1 SR 4_9.0 SS 215.5

RRT -,4326 R_F .4756 RTF -.8024 CRT -.6381 CRS -.5308 CST .9859

SG_ 1228.5 R_3 -.0746 R]_ .8115 LSA 565.6 MSA 277.2 5SA 19.8

S_] 1148.9 S_2 434.9 THA ]67.45 ELI 537.6 EL2 248.3 ALF 128.32

L_UNCH 0ATE AUG 26 1970 FLIGHT TIN[ 90.00 ARRIVAL GATE NOV 24 1970

HELIOCENTRIC CONIC 01STANCE 227.520

RL 151 .18 LAL -.00 LOL 332.35 VL 25.590 GAL -1.07 A_L 90.42 P_ 97.10 SNA

RP 107.86 LAP -.41 LOP 69.45 VP 36.879 GAP -13.48 ATP 89.95 TAL 183.13 T_P

RC 43.711 GL -Z.73 GP -13.85 ?AL 91.43 TAP 14.57 ETS 68.18 ZAE 153.93 ETE

PLANETOCENTRIC CONIC

C3 15.129 VHL 3.8_ DLA -23.02 P-_L 238.17 RAO 6567.6 V_L 11.684 PTH 2.05 VHP

LNO4 A_NTH LN_H TIME L-] TIME INJ LAT

90.00 8 2620 1334.19 7.06

90.00 13 29 8 5609.43 28.15

100.00 9 30 9 I128.]9 5.54

I00.00 15 7 59 5290.66 29.87

110.00 10 2 46 1025.91 2.02

110.00 16 _} 51 496_.71 _4.01

DIFFERENTIAL CORRECTION_

TOE .1598 TRA -.6458 TC3 .6106 8AU .]379

ROE -.2999 RR_ .0378 RC3 -.3036 FAU .03L_19
FOE -.0811FRA .5199 FC3-1.8479 B_P 3_182

BOE .3398 8RA .6469 Be3 .6820 FSP -368

120.56 ECC .25469 INC .4151 Vl 29.471

2_0.23 RCA 89.85 APO 151.26 V2 35.135

334.1_ ZAC 87.66 £TC 260.74 CLP -4.55

8.669 OPA -33.86 RAP 239.17 ECC 1.2490

IN] LONG IN] RT A6C IN] ATNTH IN] TINE PO CST TIN IN] 2 LAT IN] 2 LONG

350.59 96.93 117_49 8 48 34 734,2 10.69 343.79

262.87 102.97 93.24 15 2 37 5009.4 28.30 _54.20

534.63 96.10 119.42 9 48 57 528.2 9.42 3_7.99

239.49 103.05 91.26 16 36 IO 4690.7 29.72 230.69

324.69 93.9J 124.13 lO 19 52 425.9 6.49 318.45
214.71 102.94 86.35 18 14 37 436§.7 33.13 205.58

N]0-COJRSE EXECUT]CN ACCURAC_ ORBIT 0ETERtA]NATION _CCURACY

_GT 1161.6 _GR 504.6 SG3 143.9 ST _89.5 SR 442.2 SS Z09.8

-.47_4 I_ .5_68 RTF -.8121 CRT -.6368 CRS -.4652 CST .972_

SG_ J_6.5 /;_3 -.0886 RI3 .8250 LS_ 558.7 MSA 280.6 SSA 2D.7

_] ]190.1 5C,2 433.3 THA 166.51 ELl 534.3 EL2 248.6 ALF 129.35

LAUNCH OAT[ _UG 26 1970 FLIGHT TI_E _.00 ARRIVAL _ATE NOV 26 1970

HELIOCENTRIC CONIC OISTANCE 2_4.294

RL 151 .18 LAL -.00 LOL 332.35 VL 25.764 GAL -].24 _Zl. 90.25 H(_ 100.32 SN_ 121.55 ECC .24471 INC .2252 VJ 29.471

RP 107.82 LAP -.29 L_P 72.67 VP _7.012 GAP -]2.62 ATP 89.96 TAL 183.83 TAP 284.14 RCA 91.80 APO 151.29 V2 35.146

RC 44,829 GL -1,56 GP -|4.98 Z,_.. 92,70 ZAP 16,24 ET$ 6_.35 7AE 151.79 ETE 333.07 7AC 86.76 ETC 160.9fl CLP -6.58
PLANETOCENTRIC CONIC

C3 13.806 V_. 3.716 OLA -21.6] RAt. Z37.09 RAO 6567.5 VKL

LNO4 A2_ATH LN_H TINE L-I TINE INJ LAT

90.00 8 3 7 1381.60 5.56

gO.O0 13 43 44 552].47 _.3_

100.00 9 9 27 ]167.49 4.23

100.00 15 20 4 5210.81 _J.84

110.00 9 46 17 10fl2.06 ],0_

110.00 16 59 44 4899.02 33.60

0]FYERIENTIAL CORRI[CT]ONS

TOE .1457 TRA -.6328 TC3 .2087 0AU .1483

ROE -.279_ RRA .0433 RC3 -.3786 F_U .03454

FOE -.0569 FR_ .5381 FC3-2.1657 BSP 3411

BOE .31fl3 BR_ .6343 BC3 .8035 FSP -408

1].627 PTH 2.04 VHP 8.211 OPA -35.16 RAP 240.10 ECC 1.2172
INJ LONG ]NJ RT ASC ]NJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT ZNJ Z LONG

355,_7 93.98 ]17.81 8 26 8 781.6 9.24 346.53

256.44 _,B3 90.02 15 15 4_ 4921.5 28.0Z _47.79

336.80 93._5 119.62 9 28 55 567.5 8.14 3_0.20

_33._H5 99.8] 88.14 16 46 55 4610.8 29.26 _24.80

326,06 91._5 ]24.17 10 3 49 452.1 5.50 319._3

_.55 9_.48 8_.32 ]6 21 23 4299.0 32.31 _00.55

NI0-CCXJRSE £,_CUTION ACCURAC_ CRB]T OETERNINATION ACCURAC_

_T 1195.55GR 519.9 S_3 159.2 ST 387.1 SR 431.8 SS 202.8

RRT -,5155 I_F .5792 RTF -.8190 CRT -.6208 CRS -.3566 CST .9469

1_03.7 RZ3 -.1084 RI3 .8322 LSA 542.5 XSA 287.5 SSA 21.8

SGI 1299.6 SC.,2 433.1 THA 165.53 ELI 523.0 EL_ _50.5 ALF 13D'.OD

12_8



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH _ATE AUG 76 1970 FLIGHT TIME 94.00 ARRIV,_L DATE NOV 2_ 1970

HFL IOCENTRI C CONIC

RL 151 .ILl LAL -.00 LOL 332.35 VL
RP 107.79 LAP -.03 LOP 75.89 VP

RC 46.073 GL -.23 GP -16,02 ZAL

PLANE T(_CENTR I C CONIC

C3 17.687 VHL ].56|

LNCH A.TMTH LNCH TIME

9O.0(] 7 39 40
90.00 13 58 Z8

100.00 8 48 12

100.00 15 32 37

110.00 9 Z8 59

110.00 17 8 19

DIFFERENTIAL CORRECTIONS

TDE .1479 TRA -.EW]18 TC3 .86,84 8AU .1677

ROE -.Z609 RRA .0477 RC3 -.4735 F'AU .037,17

FOE -.0358 FRA .5483 FCS-Z.558Z BSP 3888

8DE .3000 _RA .6037 8C3 .9B91 FSP -475

CISTANCE 241.043

25.924 GAL -1.40 AZL 90.03 HCA 103.54 SMA 122.47 ECC .23563 INC .0788 Vl 79.471

37.134 GAP -11.79 AlP 89.99 TAL 184.55 TAP 2_8.[J9 RCA 93.62 APO 151 .33 v2 35.15_

94,05 ZAP 18.17 ETS 57.55 ZAE 149.82 ETE 331.79 ZAC 85.7? ETC 261 .14 CLP -8.69

DLA -20.01 RAL 236.{)0 RAC 6567.5 VEL 11.579 PTH 2.(]2 VHP 7.780 CPA -36.54 RAP 241 .I? ECC I.?6]H7

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC CST TIM INJ 2 LAT INJ ? LONG

1432.96 3.92 356.16 91.21 118.07 8 3 33 833.0 7.65 349.46

5433.33, 28.15 250.(]0 96.72 86.B0 15 29 1 4833.3 77.41 241 .41

IZ11.80 2.73 339.24 90.55 119.78 9 8 24 611.8 6.67 332.67

5129.7Z 29.51 Z27.55 96.61 85.0(] 16 58 7 4529.7 28.50 2!8.89

1083.99 -.20 327.7?- 88.77- 124.18 9 47 3 A84.0 4.79 321 .51

4830.29 32.94 2_14.?-9 96.09 80.28 18 28 50 4230.3 31 ,24 195.4H

MIC-EOUR54E EXECUTION ACCURACY OR81T CE TERMI NA T ION ACCURACY

SGT I?-25.| S_R 544.7 _T,3 177.2 ST 390.6 SR 420.7 SS 196.7

RRT -.5884 RRF .6405 RTF -.8392 CRT -.6554 CRS -.7571 CST .HOD6

5GB 1340.8 _'_3 -.0978 R13 .8530 LSA 537.2 MSA 281 .2 SSA ??.7

5CI 1271.9 SG2 4?-A.?- THA 163.A5 ELl 522.6 EL? ?37.4 ALF 131 .77

LAUNCH DATE AUG 26 1970 FLIGHT TINE 96.00 ARRIVAL 0ATE NWDV 30 197_r3

HELIOCENTRIC CONIC

RL 151.18 LAL -.00 LOL 33?.35 VL

RP 107,76 LAP .16 LOP 79.17 VP

RC 47.431 GL 1.27 GP -17.31 ZAL

PLANE TOCENTR I C CONIC

C3 11.735 VHL 3.4Z6
LNCH AZMTH LNCH TIME

90.00 7 16 B

90.00 14 13 30

1(30.00 8 ?6 37

100.00 15 45 43

110.00 9 11 8

11{3.00 17 17 41

DIFFERENTIAL CORRECTIONS

TOE .1140 TRA -.5841 TC3 .9914 8AU .1803

ROE -.?AO?- RRA .0541 RC] -.5809 FAU .04035

FDE .OOI0 FRA .5677 FC]-?.9769 85P 4035

BCE .2750 BRA .5866 BE3 1.1490 FSP -537

01 STANCE ?-47.7_N5

?6.069 GAL -1.55 AIL 89.83 HCA 106.77 SMA 123.33 ECC .22739 INC .1673 Vl 29.471

37.245 GAP -10.99 AIP 90.05 TAL I85.78 TAP 292.05 RCA 95.29 APO 151 .37 V? 35.168

95.43 ZAP L:_0.35 ETS 53.63 ZAE 147.99 ETE 3_0.31 ZAC 84,54 ETC 261 .31 CLP -10.88

OLA -18.73 RAL 234.93 RAO 6567.4 VEL 11 .538 PTH 2.01 VHP 7.373 DPA -38.04 RAP 741 .92 ECC 1 .1931
L-I TIM[ INJ LAT INJ LONG INJ RT AS(: INJ A]'MTH INJ TIME _ CST TIM INJ ? LAT INJ ? LONG

1488.51 2.14 359.76 88.65 I18.74 7 40 57 888.5 5.90 352.60

5344.9? ?7.65 243.58 93.70 83.6? 15 4? 35 4744.9 26.48 735.11

1261.10 I.(]6 341.95 88.05 119.88 8 47 38 661.1 5.03 335.41

5(]47.56 78.87 ??.I.53 93.52 81.89 17 9 50 4447.6 ?7.45 713.07

1121.63 _1.64 3?-9.69 86.36 17-4.15 9 29 49 521.6 ?.85 323.48

4759.80 32 .C}O 199.01 9:3.86 77.?9 1B 37 1 4159.8 ?9.9? 1":)(-3.41

MI0-COURS_E EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY

SGT IZ57-.9 SGR 573.5 5(,3 196.2 ST 381 .9 _ A0?I9 SS 194.8
RRT -.631_0 RRF .695B RTF -.8478 CRT -.6439 CRS -.069B CST .7990

SGB 1377.9 R_3 -.IIOB RI3 .8643 LSA 512.4 MSA 288.1 SSA 23,9

SGI 1311.7 $62 421.8 THA 161.77 ELI 503.5 EL? ?33.8 ALF 137.67

L4UNCH DATE AUG ?6 1970 FLIGHT TIME 98.00 ARRIVAL DATE DEC Z 1970

HELIOCENTRIC CONIC DISTANCE 254.540

RL 151.18 LAL -.DO LL'_. 332.35 VL 26.200 GAL -1.69 AZL 89.63 HCA 109.99 SMA

RP I07.77 LAP .35 LOP 82.34 VP 37.346 GAP -ID.Z2 AlP 90.13 TAL 186.03 TAP

RE 48.893 GL 2.96 6P -18;74 ZAL 96.82 ZAP 22.76 ETS 50.41 IAE 146.30 ETE

PLANE TOCENTRIC CONIC

C3 10.946 VHL ]._08 CLA -16.27 RAL ?33.92 RAC 6567.4 VEL 11.504 PTN 2.00 VHP

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

90.00 6 52 3A 15A8.54 .20

90.00 14 Z8 58 5?56.03 76.81

I00.00 8 4 48 1315.48 -.78

100.00 15 59 ?5 4964.3? 27.9?

110.00 8 52 51 1164.9] -3.29

110.00 17 27 51 4687.63 30.80

DIFFERENTIAL CCRRECTIONS

TOE .I173 TRA -.5673 TC3 1.1179 84U .197-9

ROE -.2180 RRA .0617 RC] -.706] FAU .04350

FDE .0487 FRA .5888 FC]-].4410 BSP 4185

8C)E .7476 8RA .5707 BC] 1.3181 FSP -596

124.12 ECC .21994 INC .3736 VI 79.471

296.02 RCA 96.8? APO 151.47 V? 35.179

328.60 lAD 83.18 ETC 761.45 CLP -13,16

6.991CPA -39.66 RAP 24?.57 ECC 1.1801

INJ LONG INJ RT ASC INJ A/_WTH INJ TIME PC CST TIM INJ ? LAT INJ ? LONG

2.61 86.34 118.32 7 18 23 948.5 3.99 355.98

237.21 90.84 80.53 15 56 34 4656.0 75.73 ?28.90

344.9] 85.79 119.88 8 26 43 715.5 3.?0 338.41

215,53 90.61 78.87 17 22 10 4164.] 26.10 207.20

331.95 84._2 124.04 9 I? 16 564.9 I.Z0 325.74
193.73 89.82 74.38 IB 45 59 4087.6 28.35 185.39

MIO-COURE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT I777.2 S(,R 611.0 SG] 217.2 ST 368.9 SR 379.3 SS 203.3

RRT -.6854 RRF .7490 RTF -.8555 CRT -.6239 CRS .1583 CST .6673

SGB 1415.8 R23 -.1248 R13 .8754 LSA 480.6 HSA 299.4 SSA 75.Z

SGI 1352.0 S_2 420,3 THA 159.81 ELI 476.8 EL2 ?29.3 ALF 133.77

LAUNCH DATE AUG 26 1970 FLIGHT TIME I00.00 ARRIVAL DATE DEC 4 1970

HELIOCENTRIC CONIC OISTAN(E ?-61.Z73

RL 151.18 LAL -.00 LOL 332.35 VL 76.318 GAL -1.83 AlL 89.41M(A 113.22 SMA

RP 107.69 LAP .54 LOP 85.57 VP 37.439 GAP -9.48 AZP _._3 TAL 186.77 TAP
RE 50.451 GL 4.83 GP -?0.35 ZAL 98.Z_ lAP 25.41 ETS 47.75 2AE 144.72 ETE

PLANETOCENTRIC CONIC

C] 10.298 VHL 3.Z09 0LA -14.12 RAL 23_.97 RAO 6567.4 VEL 11.475 PTH 1.99 VHP

I74.85 ECC .2132] INC .5884 VI 79.471

299.99 RCA 98.23 APO 151.47 V2 35.188

326.64 ZAC 8L.65 ETC 761.57 CLP -15.55

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 6 29 ! 1613.76 -I.89

90.00 14 45 0 5166.54 25.65

100.00 7 42 51 1375.00 -2.BO

I(30.00 16 13 51 4880.03 ?6.67

110.00 8 34 18 I713.86 -5.15

II0.00 17 38 53 4613.93 79,33

DIFFERENTIAL CORRECTIONS

TDE .0983 TRA -.5511 TC3 1.7278 BAU .2056

ROE -.1917 RRA .0708 RE3 -.8508 FAU .04691

FOE .1089 FRA .6135 FC5-3.9435 8SP 4331

80E .?172 eRA .5557 Be3 1.4937 FSP -667

6.636 CPA -41.47 RAP 74].04 ECC 1.1696

INJ LONG INJ RT AS_ INJ A]_ATH INJ TIME PC CST TIM INJ 2 LAT INJ ? LONG

6.?2 84.31 118.76 6 55 54 I013.3 1.91 359.59

230,91 88.19 ?7.58 16 II 7 4566.5 23.69 ???.80

348.20 83.80 119.77 8 5 46 775.0 1.18 341.68

209.57 87.9?- 75.97 17 35 11 4280.0 ?4.48 201.46

334.51 82.34 I73.84 8 54 37- 613.9 -.67 3?8.29

188.49 87.05 71.60 18 55 47 4013.9 ?6.53 180.47

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 17-96.7 S_ 659.3 SG3 240,0 ST 352.2 SR 348.4 SS 228.2

RRT -.77-91 RRF .79_I RTF -,86?-2 CRT -.5951 CRS .3803 CST ._051

.SCAB1454.7 R23 -.1388 RJ3 .8863 LSA 443.0 MSA 317.1 SSA ?6.4

5GI 1397-.7 $62 420.? THA 157.50 ELI 442.4 EL2 ???,9 ALF 135,53

1739



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 197OJ

LAUNCH CATE AUG 26 1970 FLIGHT TIME 102.00 ARRIVAL CATE CEC 6 1970

HELIOCENTRIC CONIC 0I$TANE[ 267.992

RL 151.18 LAL -.00 LOL 332.35 VL 26.425 GAL -|.9§ AZL 89.19 I'(A 116.45 9(A 125.51 ECC .20722 INC .8142 Vl 29.471

RP 107.67 LAP .73 LOP 6S.80 VP 37.523 GAP -8.76 ATP 90.36 TAL |67.50 TAP _O3.95 RCA 99.50 APO 151.52 v2 35.198

RC 52.096 GL 6.89 GP -22.16 ZAL 99.5} ZAP 28.}0 ETS 45.51 ZAE I43.23 ETE 324.39 ZAC 79.90 ETC 261.65 CLP -18.07

PLANE T(XENTRIC CONIC

C3 9.779 VHL 3.127 CLA -11.79 RAL 232.|} RA0 6567.4 V[L ||.453 PTH 1.99 VHP 6.308 CPA -43.34 RAP 243.30 ECC 1.1609

LNCH AZMTH LNCH TIME L-I Till[ IN} LAT IN} LCI_ IN} RT AS(: IN} A_TH IN} TIE _ CST TIM IN} 2 LAT IN} 2 LONG

90.00 6 5 31 1682.89 -4.12 10.12 82.61 118.04 6 }3 34 1082.9 -.34 3.48

90.00 15 I 46 _076.29 24.19 224.7I 85.8| 74.8| 16 26 22 4476.3 21.87 216.81

lO0.O0 7 20 5} 1439.76 -4.98 }5|.77 82.I4 119.51 7 44 52 839.8 -1.01 345.23

100.00 16 29 6 4794.65 25.13 _}.?0 85.5| 7}.25 17 49 0 4194.6 22.59 195.82

llO.OO 8 15 256 1266.40 -7.2| 337.}9 80.76 I23.50 8 36 44 668.4 -2.76 331.14

110.00 17 5(] 52 4538.77 27.60 |83.}} 84.57 68.98 19 6 31 39}8.8 24.49 175.54

DIFFEI_NTIAL CCIRI_CTIONS NI0-COI_._ EXECUTION ACCURACY ORBIT DETERt_INATION ACCURACY
TOE .0766 TRA -.5_0 TO3 I .3253 BAU ._|82 ,_GT 1308.9 StIR 720.1 5473 264.5 ST 333.0 5R 308.3 SS 273.2

ROE -.1661 RRA .0820 RC3-1.0143 FAU .05049 ART -.TRY§ _ .8414 RTF -.8674 CRT -.5552 CRS .5474 CST .3790

rCE .1844 FRA .6423 FC3-4.4694 6SP 447} ._ |49L9 I_3 -.I}}O RI} .8969 LSA 401.0 MSA 344.9 5SA 27.3

6cE .1829 BRA .5422 BE3 1.6689 F,SP -74} 5(,1 1412.9 ,_Z 422.5 THA 154.79 ELI 400.6 EL2 213.1 ALF 138.94

LAUNCH OATE AUG 26 1970 FLIGHT TINE 104.00 ARRIVAL CATE OEC 8 1970

HELIOCENTRIC CONIC

RL 151.18 LAL -.00

RP 107.64 LAP .92

RC 53.818 GL 9.15

PLANETOCENTRIC CONIC
C3 9.380 VHL }.063

LNrJ-f AZMTH LNCH TINE

90.OO 5 42 7

90.00 15 19 26

I00.00 6 58 55

IOO.O0 16 45 19

110.00 7 56
110.90 18 } 5}

0ISTANCE 274.696

LOL 332.35 VL 26.521GAL -_.06 471. _.93 /,_A 119.68 5NA

LOP 92.04 VP 37.398 GAP -8.07 AZP g0,52 TAL IBS.L_O TAP

GP -24.18 ZAL 1G0.78 7AP 31.43 ETS 43.58 ZAE 141.79 ETE

126.12 ECC .20185 IN(: 1.0532 Vl 29.471

307.89 RCA 100.66 APO 151.58 V2 35.206

321.84 7AC 77.9} ETC 261.68 CLP -20.72

OLA -9.27 RAL 231.41 RA0 6567.3 VEL J1.435 PTH 1.98 VHP 6.008 OPA -45.43
L-I TINE IN} LAT IN} _ IN} RT AS(: IN} A_TH IN} TINE PC) CST TIM

1757.69 -6.50 I4.33 81.26 117.62 6 11 25 1157.7

4965.11 L;_.42 218.61 83.76 72.24 16 42 31 4385.1

1509.91 -7.32 355.67 80.82 119.06 7 24 5 909.9

4708.12 23._0 197.9_d 83.44 70.73 18 3 47 4108.1

1328.57 -9.46 340.e0 79.52 123.00 8 18 58 728.6

4462.22 25.63 |?_.29 82.44 66.56 19 18 15 3862.2
OIFFERENTIAL CCII_'E¢TION$

TOE .0519 TRA -.5Z26 TC} 1.3980 84U .2}07

ROE -.1338 RRA .0957 RC3-I .1964 FAU .0§418

FOE .2781 FRA .6761 FC3-5.0004 6._o 4590

602 .1435 _A .5313 6C3 1.8400 FSP -821

NID-C(_SE EXECUTION ACCURACY

8GT 1313.0 ,$GR 795.4 SG} 290.4

-.7_2 _ .8780 RTF -.8706

1535.1 R23 -.1667 RI} .9075

SGI 1474.0 S_2 428.6 THA 15! .64

RAP 243.31ECC 1.1544

IN} 2 LAT IN} 2 LONG

-2.75 _.65

19.79 210.93

-3.39 }49.08

20.46 190.28

-5.05 334.29

22.23 170.74

ORBIT 0ETERNINATION ACCURACY

ST 313.7 SR 257.1S5 339.?

CRT -.5087 CRS .6387 CST .3_?6

LSA }90.7 MSA }55.1 $5A 27.6

EL_ _H35.4 EL2 195.3 ALF 145.74

LAUNCH DATE AUG 26 1970 FLIGHT TII, IE 106.00 ARRIVAL CATE CEC 10 1970

HELIOCENTRIC CONIC

RL 151.18 LAL -.00

RP 107.61 LAP 1.10

RC 55.612 GL 11.61

PLANE TOCENTRIC CONIC

C_ 9.095 VHL 3.016

LNCH AZMTH LN_H TIt_E
90.00 5 18 48

90.00 15 38 II

1DO.DO 6 37 0

100.00 17 2 39
110,00 7 38 5

110.00 18 18 4

OIFFERENTIAL CORRECTIONS

TCE .Ol 9_ TRA -.SIF_I TC3 I .4103 _AU .2406
ROE -.09}5 RRA .1145 RC3-1.}875 FAU .05751

FOE .3994 FRA .7233 FC3-5.4744 8SP 4560

80E .D955 8RA .5294 BC3 1.9785 FSP -888

DISTANCE 281.383

LOt. 332.35 VL 26.607 GAL -2.16 AZL 88.69 HCA 122.91 SMA 126.67 ECC .19708 INC 1.3081 Vl 29.471

LOP 95.27 vP 37.666 GAP -7.40 AZP 90.71 TAL 188.88 TAP 311.79 RCA 101.70 APO 15J.63 v? 35.214

GP -26.A4 ZAL 101.92 ZAP 34.81 ET$ 41.88 ZAE 1A0.36 ETE }18.97 ZAC 75.71 ETC 261.66 CLP -23.57

CLA -6.58 RAL 2_.84 RA0 6567.3 VEL 11.423 PTH 1.98 VHP 5.740 CPA -47.71 RAP _43.00 ECC 1.1497

L-I TIME IN} LAT IN} LONG IN} RT AS( IN} AZMTH IN} TIME PO C$T TIM IN} 2 LAT IN} 2 LONG

1837.98 -9.01 18.89 80.32 116.96 5 49 26 1238.0 -5.32 12.15

4892.82 20.}8 Z12.61 82.07 69.91 16 59 43 4292.8 17.46 ZO§.I6

1585.69 -9.80 359.92 79.90 118.38 7 3 26 985.7 -5.93 353.27

4620.35 21.22 192.24 81.73 68,43 I8 19 40 4020.3 18.10 184.83

1394.47 -11.88 344.17 78.66 122.29 8 I 19 794.5 -7.53 337.78

43H4.33 23.42 173.27 80.69 64.}6 19 31 9 3784.3 19.78 166.03

MI0-COURSE EXECUTION ACCURACY OR61T 0ETERMINATION ACCURACY

S_T 1_04.6 SGR 883.2 SG} 316.2 ST _99.9 SR 191.1 55 431.7

RRT -.8113 RRF .6071RTF -.8689 CRT -.4646 CRS .6316 CST .3749

,_ 1575.4 R_3 -.1832 RI3 .917G LSA 464.0 MSA 311.Z SSA 27.0

S_I 1511.1 ,T,G2 445.6 THA 148.12 ELI 317.7 EL2 159.7 ALF 157.54

LAUNCH OATE AUG 26 1970 FLIGHT TIME 108,00 ARRIVAL CATE CEC 1_ 1970

HELIOCENTRIC CONIC

RL 151.18 LAL -.00

RP 107.59 LAP 1.28

RC 57.469 GL 14,27

PLANE TCX_ENTRIC CONIC

C3 8.920 VML Z.987

LN_H AZMTH LN_H TIN[

90.00 4 55 26
90.00 15 58 14

I00.00 6 15 Z

IOO.00 17 21 19

llO.O0 7 19 17

110.00 18 3} 33

LOL 332.}5 VL 26.68} GAL

LOP 9_.5I VP 57.727 GAP
GP -28.96 ZAL 102.9} ZAP

OISTANCE 288.050

-2.25 _7L 88.42 I.(A 126.14 _MA 127.16 ECC .19285 INC 1.5825 VI 29.471

-6.76 _2'P 90.93 TAL 189.5! TAP 315.66 RCA 102.64 APO 151.6_ V2 35.222
38.46 ETS 40.30 ZAE 138.87 ETE 315.75 ZAC 73.22 ETC 261.58 CLP -Z6.50

OLA -5.72 RAL 2]0.42 R_O 6567.3 VEL 11.415 PTH 1.98 VHP 5.504 CPA -50.2tI RAP 242.30 ECC 1.1468
L-I TINE |NJ LAT INJ LONG INJ RT A.,_. INJ A_TH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG

1924.}1 -11.63 23._ 79.81 116.00 5 27 30 1324.3 -8.04 17.04

4799.04 |8.08 _*06.70 60.79 67.8} 17 18 13 4199.0 14.92 199.45

1667.53 -12.41 4.60 79.41 117.42 6 42 50 1067.5 -8.64 357.84

4531.06 18.88 186,64 80.44 66.}8 18 56 50 3931.1 15.52 179.45

1466.36 -14.46 348.14 78._2 121.32 7 43 44 866.4 -I0.21 341.62

4}04.99 21.00 168.39 79.35 62.39 19 45 18 3705.0 17.14 161.39

ORBIT OETERMINATION ACCURACY

ST 286,1 _ 126.1 SS 5ZO,O

CRT -.6449 CRS .4319 CST .3795

LSA 536.3 MSA 282.6 SSA 25.4

ELI 298.7 EL2 92.3 ALF 162.40

01FFERENTIAL CORRECTIONS

TOE .0041 TRA -.4939 TC3 1.4656 6AU .2600

ROE -.0501 RRA .1324 RC3-1.6137 FAU .06169

FOE .5200 FRA .7536 FC3-5,9673 8SP 4963

ODE .0502 8RA .5113 8C3 Z.1799 FSP -998

MI0-COURSE EXECUTION ACCURACY

SGT I_91.4 _ I001.6 SG3 344.4

RRT -.8398 RRF .9320 RTF -.8740

S(_ 1634.3 R_} -.1771 RI3 .9M03

S_1 1572.1 5G2 446.7 THA 143.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970,

LAUNEH CATE AUG 26 1970 FLIGHT TIME ll0.00 ARRIVAL CATE 9EE 14 1970

HELIOCENTRIC CONIC CISTANCE 294.698

RL 1§1.18 LAL --DO LOL 3]2.35 VL 26,750 GAL -E.33 AZL 88.12 HCA I29.38 S,4, 127.60 ECC .18913 INC 1.8806 V! 29.471

RP 107.§7 LAP 1.45 LOP 101.74 VP 37.781 GAP -6.I3 AZP 91.19 TAL 190.10 TAP 319.47 RCA 103.47 APO 151.73 V2 35.229

RC 59.382 GL 17.14 GP -31.75 7AL 103.75 ZAP 42.36 ETS ]8.76 ZAE 137.Z7 ETE 3IZ.19 ZAC 70.45 ETC 261.41 CLP -29.66

PLANE TOCENTR IC CONIC

C3 8.R60 VHL 2.977 CLA -.68 RAL 230.20 RA0 6567.] VIEL 11.413 PTH 1.98 VHP 5.305 CPA -52.89 RAP 241.13 ECC 1.|458

LNCH ATNTH LNCH TIE L-I TIN[ JNJ LAT INJ LONG INJ RT ASC ZNJ A2_4TH INJ TIE PC) CST TIM INJ 2 LA T INJ 2 LONG

90.00 4 ]1 57 2017.Z] -I4.34 29._6 79,79 114.68 5 5 35 1417.2 -lO.go 22.38

90.00 16 19 5] 4703.49 15.5] _.B5 79.97 66.02 17 38 I7 4103.5 12.16 193.79

100.O0 5 52 59 1755.87 -15.1Z 9.76 79.41 116.I0 6 22 15 I155.9 -11.49 2.85

IDO.O0 17 41 33 4440.09 16.31 181.10 79.60 64.59 18 55 33 3840.I 12.75 174.12

110.00 7 0 30 1544.52 -17.17 352.57 78,27 IZO.O2 7 26 14 944.5 -13.06 345.89

llO.OO 18 50 ]J 4224.20 18.38 163.59 78.48 60.66 20 0 55 3624.2 14.33 156.82

DIFFERENTIAL CORRIECTION5 NI0-COURSE EXECUTION ACCURACY ORBIT 0ETER_INATION A£CURAC*

TOE -.0234 TRA -.4853 TC] 1.416] BAU .2740 5GT 1259._ SGR 113|.7 SG3 369.6 ST 285.0 SR 99.0 5S 637.5

ROE .0078 RRA .1596 RC]-l.Sa295 FAU .06474 RRT -.846Z I_ .9499 RTF -.8697 CRT -.9695 CR5 -.4823 CST .4849
FOE .6782 FRA .8070 FC]-6.3261 BSP SO65 S_ 1693.1 R2] -.1760 RI] .9416 LSA 657.1 _SA 255.0 55A 23.0

8OE .0246 8RA .5109 BE] 2.]136 F$P -I07I 5(;I 1627.5 S6Z 466.6 THA 138.60 ELl 300.8 EL2 23.0 ALF 161 .28

LAUNCH OATS" AUG 26 1970 FLIGHT TINE 112.00 ARRIVAL OATE 0EC 16 197o

HELIOCENTRIC CONIC 0ISTANCE _01.323

RL 151.18 LAL -.00 LO,. 3]2.35 VL L=6.809 GAL -2,40 A2'I. 87.79 HCA 132.61 SMA 127.99 £CC .18587

RP 107.55 LAP 1.62 LOP 104,98 VP 37.BL:>9 GAP -5.53 A2'P 9J.50 TAL |90.6Z TAP 3Z3._3 RCA I04.L>O

RC 61,346 GL Z0.ZI GP -]&.BZ ZAL 104.]8 ZAP 46.5| ET$ ]7.18 ZA_E I35.48 ET_ 30_.30 ZAC 67.37
PLANETC_ENTR|C CONIC

C3 8.920 VHt. 2.967 0LA Z.52 RAL 230.|7 RAO 6567.3 VlEL 11.415 PTH |.98 VHP 5.146 OPA -55.79
LNCH AZHTH LNCH TII4F_ .k-| TINE INJ I.AT INJ LONG [NJ RT ASC JNJ A_FNTH INJ TINE PO CST TIN

90.00 4 8 6 2117.73 -17.11 35.44 _O.)Z 112.91 4 45 24 1517.7

90.00 16 43 30 4605.59 12.74 195.01 79.65 64.49 18 0 15 4005.6

100.00 5 30 37 1851.57 -17.90 |5.5l 79.95 114.35 6 1 _9 1251.6

IOO.00 18 3 40 4346.98 1].51 175.61 79._6 6].08 19 16 7 3747.0

JlO.O0 6 41 33 |6_9.55 -20.00 ]57,55 78.$5 118.]2 7 8 43 1029.5

11O.O0 19 9 13 4141.78 15.56 158.86 78.09 59.17 20 18 15 3541.B

OIFFERIENTIAL CORRECTIONS NIO-C,(XM$1E EXECUTION ACCURACY

rOE -.0410 TRA -.4694 TC] 1.353] BAU .2935 SGT 1213.] SGR 1_89.6 SG3 393.2

ROE .0767 RRA .J902 RC3-_.0559 F_U .06768 RRT -.B_RRF .9636 RTF" -.8650

FOE .8456 FRA .8512 FC]-6.5689 B,%° 518_ _ 1770.7 R_] -.1617 RI_ .953]

80£ .0869 BRA .5065 BC3 _.4614 FSP -1|_0 5GI 1704.3 S_Z 480.3 THA 132.95

INC 2.2079 Vl 29.471

APO 151.78 v2 35.235

ETC 261.14 CLP -33.04

RAP 239.35 ECC 1.1468
INJ 2 LAT INJ 2 LONG

-13.86 28.27

9.20 188.12

-14.46 8.40

9.79 J68.79

-16.06 350.64

II.36 152.28

ORBIT OETERHINATION _CCURAC_

ST 282.7 SR 187.1 SS 755.5

CRT -.7960 CR5 -.9337 CST .5483

LSA 793.3 MSA 236.5 SS_ 20.2

ELI 3_4.3 EL2 98.7 ALF 149.04

L4UNCH CATE AUG 26 1970 FLIGHT TIM[ 114.00 ARRIVAL CATE DEC 18 1970

HELIOCENTRIC CONIC 0ISTANCE 307,927

RL 151.18 LAL -.00 LOt. 332.35 VL 26.860 GAL -Z.46 AZL 81.43 HC_ 135.84 S#4A 128.33 ECC .18304 INC 2.5711 Vl 29.471

RP IO7.53 LAP 1.79 LOP 108.22 VP 37,870 GAP -4.95 AZP 91.85 TAL 191.09 TAP 326.93 RCA I04.84 APO 151.82 V2 35.240

RE 63.355 GL 23.50 GP -38.18 7AL 104.78 ZAP _.89 ET5 35.46 ZA[ 133.45 ET[ 304.13 ZAC 64.00 ETC 260.76 CLP -36.63

PLANE TOCENTRIC CONIC

C3 9.116 VHL 3.019 OLA 5.88 RAL 230°]5 RA0 6567.3 VEL 11.4_4 PTH 1.98 VHP 5.033 OPA -58.87 RAP 236.80 ECC 1.1500

LNCH AZHTH LN(H. TIE L-I TIE INJ LAT ZNJ LONG INJ RT A,_ INJ A2'NTH INJ TIE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 3 43 34 2227.09 -19._7 42._7 81.45 !10.60 4 20 41 1627.1 -16.89 34.87

90.00 17 9 31 4504.65 9.71 t89.14 79.68 6_.27 18 24 36 3904.6 6.04 182.38

;00.DO 5 7 41 1955.74 -20.69 21.98 81.11 112.07 5 40 17 1355.7 -17.52 14.62

IDO.O0 18 28 5 4251.19 10.49 170,10 79.47 61.85 19 58 56 3651.2 6.65 163.42

liD.D0 6 22 19 1722.20 -ZZ.89 3.19 80.05 116.11 6 51 J 1122.2 -19.19 356.00

llO.OO I9 29 57 4057.5_ IZ.57 154.17 7B._4 57.95 20 37 34 3457.5 8.24 147.74

0IFFERENTIAL CCRRECTION5 NI0-CCUR_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.0563 TRA -.456] TC3 |*_Z_ BAU .]I_4_ SGT 1148.4 _ |468.3 S_] 4I|.B ST _83.0 SR 339.5 55 882.5
RCE .1635 RRA .2299 RC3-2.Z629 FAU .06952 RRT -.847fl f_F .9736 RT_ -.85]_ CRT -.7121 CR$ -.9881 C$T .6047

rOE 1.0321 FRA .906] FC]-6._I9 B$P 5664 5_ 1864.1 _3 -.1457 RI] .9641 L$A 961.3 MSA 223.0 55A 17.3

fleE .1729 8RA .3109 BC3 2.5746 FSP -12_d5 5_| 1796.0 5_2 4_.2 THA 1215.8] ELI 410.3 EL2 164.4 _LF 127.79

LAUNCH CATE AUG 26 1970 FLIGHT TINE 116,00 ARRIVAL DATE 0EC 20 1970

HELIOCENTRIC CONIC

RL 151.18 LAL -.00

RP 107.52 LAP 1.95

RC 65.403 GL _6._:J

PLANE TC_CENTRIC CONIC

C3 9.475 VHL 3.078

LNCH AZMTH LNCH TIE

90.00 3 17 48

90.00 17 38

IDO.O0 4 43 45

IDO.O0 18 55 20

llO.O0 6 2 [*9

110.00 19 53 5
OIFFERI[NTIAL CORRECTIONS

TOE -.0626 TRA -.4418 TC] |.0_ _AU .]_0

ROE .2713 RR_ .2797 RC]-2.4348 FAU .07000

FOE 1.2259 FRA .9603 FC3-6.3965 BSP 6001

B0E .2784 BRA .5Z29 8C3 2.6527 FSP -1268

0ISTANCE 314.508

LOL 332.35 VL L=6.g05 G*L -2._0 A2_. 67.02 t¢CA 139.08 5NA 128.62 £CC .18059 IN(: 2.9793 Vl 29.471

LOP 111.47 VP 37.906 G_P -4.39 _FP 9"_.E5 T_L 191.48 T_P 330.56 RC_ 105.40 _PO 151.85 V_ 35.245

GP -41.$I ZAL I04.9"d Z_P 55.45 ET$ 3L_I Z_ 131.11 ETE 299.71 ?_C 60.35 ETC 260.22 CLP -40.46

OLA 9.40 R_L 230.77 R_O 6567.3 VlEL 11.440 PTH 1.98 VHP 4.971 0PA -62.08 RAP 233.24 ECC 1.1559

L-Z T|NE INJ LAT INJ LONG INJ RT ASC INJ A2_ITH INJ TZNE PO C$T TIN ZNJ 2 LAT INJ 2 LONG

2347._ -2"Z.5§ _0.06 8]._8 _07,59 ] 56 55 1747.2 -19.93 42.37

4199.51 6.43 18].16 80.74 6_.36 18 51 55 3799.5 2.68 176.48

2070.00 -23.43 29.36 BE.97 109.11 5 18 15 1470.0 -20.61 21.70

4151.96 7.25 164.51 _0._0 60.9_ 20 4 32 355_.0 3.32 157.93

182].62 -_5.77 9.65 81.97 113._7 6 32 53 1_23.6 -22.40 2.12

_971.11 9.40 149.48 78,99 56.98 20 59 16 3371.1 4.99 143.17

NI0-_ EIIECUTION ACCURACY (3_BIT OETERNINATION ACCURACY
.T_T I06_.] _ |667.4 SG3 425.2 5T 276.6 SIR 531.1 SS 1008.8

RRT -.8_1 _ .9_08 RTF -.8]18 CRT -.6762 CR5 -.9970 C$T .6223

1977.0 I_ -.1_24 R!3 .9736 LSA 1153.4 MSA 213.9 SSA 14.6

_! JgOB.O S_ 5J7.7 THA 1L:>0.34 ELI 567.6 EL2 190.6 ALF 112.01
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970,

LAUNCH CATE AUG 26 1970 FLIGHT TIME 118.00 ARRIVAL CATE CEC ZZ 1970

H[L IC_FNTRIC CONIC

RL 151.18 LAL -.IX} LC_. 332.35 VL 26.942 GAL

RP 107.51 LAP Z.II LOP If4.71 VP 37.937 GAP

RC 67.486 GL 30.69 GP -45.69 FAL |04.81 FAP

PLANETOCENTRIC CONIC

C3 10.G37 VHL 3.168 CLA |3.07 RAL 231.43 RAO 6567.4 _.L

LN(.H AZHTH LI_H TINE L-I TINE INJ LAT

90.00 2 49 59 248| .03 -25.01

90.00 |8 11 40 4288.48 2,89

100.00 4 18 8 2196.79 -25.99

100.00 19 26 13 4047.95 3.78

110.OO 5 41 39 1935.41 -18.56

110.00 20 19 10 3882.09 6.07

DIFFFRENTIAL CC_q_IEC T IGNS

TDF" -.0552 TRA -.4243 TC_ .8_k_3 BAU ._07

ROE .4041 RRA .3416 RC3-2.5538 FAU .06894

FOE 1.4|33 FRA l.Ol(_ FC3-5.9462 BSP 6411

BOE .4079 BRA .5447 6C3 2.6878 FSP o1L_6

01 STANCE 321.065

-2.53 AFL 86.56 HEA 142.31 SMA 128.88 ECC .I7849 INC 3.4446 Vl 29.47]

-3.84 AFP 92.73 TAL |91.80 TAP 334.1| RCA 105.87 APO 131,88 V2 35.249

60.14 ETS 31.23 FAE 128.42 ETE 295.10 ZAC 56.43 ETC 259.50 CLP -44.54

11.464 PTH 1.99 VHP 4.970 0PA -65.34 RAP 228.32 ECC 1.1652
INJ LONG INJ RT ASC INJ AZNTH INJ TII_[ PO (ST T|N INJ 2 LAT INJ 2 LONG

59.09 85.90 I03.72 3 31 20 1881.0 -22.88 51.07

176.92 82.33 61.82 19 23 8 3688.5 -.90 170.29

37.90 85.62 105.31 4 54 44 1596.8 -23.64 29.90

158.75 81.84 60.33 L_0 33 41 3448.0 -.20 152.22

17.15 84.71 109.63 6 13 55 1335.4 -25.62 9.21

144.74 80.42 56._0 21 23 53 3282.1 1.60 138.51

HID-COURSE EXECUTION ACCURACY CRBZT OETERNINATION ACCURAO'

SGT 955.4 _R 1685.4 5_3 425.6 ST 257.0 SR 756.8 55 1126.5
RRT -.7950 RRF .9859 RIT -.7935 CRT -.6099 CRS -.9991 CST .5786

S_B 2113.6 R23 -.0962 RJ3 .9814 L$A 1365.4 HSA 208.0 SSA I2.2

S_I 2045.0 S_2 5]4.3 THA 113.65 ELI 774.1 EL2 199.1 ALF 102.55

LAUNCH 0ATE AUG 26 1970 FLI(#IT TINE J20.00 ARRIVAL CATE DEC 24 1970

HELIOCENTRIC CCNIC 0ISTANCE 327.597

RL 15] .18 LAL -.00 LCL 332.35 VL 26.974 GAL -2.55 A_. _o02 H(.A |45.54 _44 1_J.09 ECC .17671 INC 3.9834 Vl 29.471

RP IO7.50 LAP 2.25 LOP 117.96 VP 37.962 GAP -3.31 AZP 93.29 TAL 192.05 TAP 337.59 RCA 106.28 APO lflI.90 V2 35.253
RC 69.600 GL 34.60 GP -49.78 7AL 104.41 ZAP 64.86 ET$ 28.55 ZAE 125.37 EYE 290.37 ZAC 52.28 ETC 258.55 CLP -48.86

PLANE TC_ENTR I C CONIC

C3 10.868 VHL 3.297 0LA 16.88 RAL 232.34 RAO 6567.4 VEL 11.500 PTH 2.00 VHP 5.039 OPA -68.55 RAP 22| .56 ECC I .1789

LN_ AFNTH LN(H TINE L-I TIME INJ LAT INJ I._ INJ RT A,_ INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT |NJ 2 LONG

gO.OO 2 18 45 2633.30 -27.04 69.77 89.39 98.74 3 2 38 2033.3 -23.55 61 .42

90.0(3 18 SO 15 41(_.37 -._ 170._ 84.80 61.70 19 59 43 3568.4 -4.76 J63.57
I00.00 3 49 43 2339.94 -28.17 47.98 89.17 100.44 4 28 43 1739.9 -26.44 39.60

IO(3.OO 20 I 5B 3936.96 .O2 152.65 _1.24 60.11 21 7 35 3337.0 -3.96 146.12

110.00 5 19 12 2059.96 -31.09 25.96 88.41 104.98 5 53 32 1460.0 -28.72 17.56

110.00 20 48 _ 3789.70 2.56 139._ 82.65 55.90 21 52 8 3189.7 -1.94 133.69

01FFERENTIAL COR_CTIO_ NI0-COU_ E_CUTION ACCURACY _IT OETERNINATION 4CCURAO'

TDIE -.0268 TRA -.4012 TC3 .5940 BAU .38_ S_T 821J.5 _ 21|4.5 S_3 416.7 ST 123.8 5R loll.3 SS 1226.5

ROE .5662 RRA .4175 RC3-2.5952 FAU .06601 RRT -.7240 _ ._96 RTF -.7L_30 CRT -.4248 CRS -.99_TCST .4040

FOE 1.3861 FRA 1.0511 FC3-5.2583 BSP 6897 _B _71.1 R_3 -.0696 R13 .9871 LSA 1592.2 MSA 204.3 55_ 10.I

BOE .5668 8RA .5790 BE3 2._23 FSP -1271 SGI L_Z03.9 SG2 548.3 THA 106.92 ELI I015.9 EL2 201.7 ALF 95.59

LAUNCH GATE AUG 26 1970 FLIGHT TINE 122.00 ARRIVAL CAT[ 0EC 26 1970

HELIC(ENTRIC CONIC 01STAN(E 334.102

RL 151 .18 LAL -.00 LOL 332.35 VL 26.999 GAL -2.56 AZL 85.38 HCA 148.77 SMA 129.26 £CC .17522 INC 4.6187 Vl 29.47]

RP 107.49 LAP 2.39 LOP 121 .20 VP 37.983 GAP -2,B0 AZP 93.95 TAL 192.22 TAP 340,99 RCA 106.61 APO 151 .9! V2 35.255

RE 71.740 GL 38.69 GP -54.04 ZAL 103.74 ZAP 69.52 ETS 25.36 FAr 121.95 ETE 285.54 ZAC 47.96 ETC 257.30 CLP -53.42

PLAN[ TC_FNTR I C CONIC

C3 12.074 VHL 3.47_ 0LA L_).SI RAL 233._4 RA0 6567.5 V_L 11.553 PTH 2.02 VHP 5.192 0PA -7| ._2 RAP 212.27 ECC 1.19_7

LNCH A2'NTH LN(H TINE L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A2NTH INJ TII4_ PO CST TIM INJ 2 ,LAT INJ 2 LONG

90.00 | 41 17 2813.20 -Z/4.13 82.79 93.76 92.33 2 28 IO 2213.2 -27.6I 74.18

90.00 19 37 15 4032.20 -5.35 162.60 88.39 62.15 20 44 27 3432.2 -9.04 155.86

100.00 3 16 28 2506.26 -29.62 60.12 93.67 94.21 3 58 IA 1906.3 -28,72 fll .43

100.00 ZO 44 44 _814.37 -4.13 145.91 87.72 60.37 21 48 ]9 3214.4 -8.05 139.31

110.00 4 54 4 22_0.89 -33.10 _.45 93.19 99.08 5 30 45 1600.9 -31.49 27.59

110.OO 21 23 37 3692.51 -1.16 134.82 85.87 55.83 22 25 10 ]092.5 -5.63 12.8.60

CIFF'ERENTIAL CCRRI[CTION_ MI0-COURSI[ E_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .0309 TRA -.3699 TC3 .3382 BAU .4134 S_T 695.4 _ 2348.0 $63 396.1 ST 202.4 SR 1288.6 SS 1302.9

RCE .7633 RRA .5121 RC3-2.5_88 FAU .06116 RRT -.5757 ENIr .991_ RTF -.5692 CRT .0410 GR$ -,9999 CST -.D551
FDE 1.7260 FRA 1.0804 FC3-4._49 BSP 7425 _ 2448.8 _3 -.0444 RI3 .9912 LSA 1832.5 NSA 2t32.6 SSA 8.3

BOE .7639 8RA .6317 BC3 2.5612 FSP -1216 $61 2383.9 .$62 560.1 THA 100._5 ELI 1288.6 EL2 202.2 ALF 89.62

LAUNCH 0ATE AUG 26 1970 FLIGHT TINE 124.00 ARRIVAL 0ATE CEC 28 1970

HCL IC_FNTRI C CONIC

RL 151.18 LAL -._0

RP I[37.48 LAP 2.53

RC 73.903 GL 42.93

PLANE TOCENTRI C CONIC

C3 13.8_8 VHL 3.719

LNCH AFMTH LN(H TINE
90.00 0 50 4

90.00 20 40 19

I00.00 2 33 39

100.00 21 39 25

110.(30 4 24 25

110.0(3 22 5 B

DIFFER1ENTIAL CORR1ECTICN$ "

TOE .1321 TRA -.3252 TC3 .0943 BAU .4394

ROE .9983 RRA .6278 RC3-2.3751 FAU .05460

FOE I .8183 FRA J .0916 FC3-3.4182 65P B027

90E 1.OO70 BRA .707I BC3 2.3770 FSP -1150

OI STANCE 340.581

LQ, 332.35 VL 27.020 GAL -2.56 AZL 84.62 H(,A |52.00 _A 129.40 ECC .17399 IN(: 5.3846 Vl 29.471

LOP 124.45 VP 37.999 GAP -2.31 AF'P 94.76 TAL 192.30 TAP 344,50 RCA 106.89 APO 151.92 v2 35,257

GP -58.43 FAL 102.81 FAP 73.99 ETS 21.58 FAE 118.18 ETE 280.62 2AC 43.50 ETC 255.66 CLP -5`8.2!

DLA 24.83 RAL 235.03 RAO 6567.5 VEL 11.628 PTH 2.04 _ 5.452 OPA -74.01 RAP 199.68 ECC 1 .2276

L-I TINE INJ LAT INJ LONG INJ RT ASC ZNJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3045.00 -27.70 99.69 98.79 83.89 1 40 49 2445.0 -28.26 91 .07

3858.77 -10.75 152.71 93.59 63.64 21 44 38 3258.8 -I4.20 145.74

2711.04 -29.68 75.32 98.99 86.23 3 18 50 2111.0 -29.88 66.52

3667.96 -6.99 137.76 92.66 61.37 22 40 33 5068.0 -12.75 110.99

2364.47 -34.15 49.09 99.08 91.68 5 3 50 1764.5 -33.54 39.90

3587.50 -5.17 129.32 90.33 56.16 23 4 55 2987.3 -9.58 123.00

HID-COURSE EXECUTION ACCURACY CRt3IT OETERt4INATION ACCURACY

$GT 592.5 .$GR 2573.4 $C,3 364.0 ST 262.4 SR 1572.0 SS 1345.8

RRT -.L:_19 _ .9940 RTF -.2529 CRT .6_O2 CRS -.9999 CST -.6374

SG6 2640.8 RZ5 -,0216 R13 .9938 LS_ 2D76.1 NSA 202.6 SSA 6._

_I 2578.3 _62 570.8 THA 93.63 ELl 15/40.8 EL2 202.6 ALF 83.89
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5, 197Ot

LAUNCH CATE AUG _6 1970 FLIGHT TIN[ 126.00 ARRIVAL GATE CEC 30 1970

H[LIOCENTRIC CONIC

RL 151.18 LAL -.00

RP 107.48 LAP 2.65

RC 76,087 GL 47,30

PLANE T(XENTRIC CONIC

C3 16.428 VHL 4.053

LNCH ATNTH LNCH TINE

83.97 22 0

96.O3 23 40 2•

1OO.00 J 20 16

1OO.O0 23 7 7

110.00 3 •6 2

II0.00 22 57 51

DIFFERENTIAL CORI_CT|ONS
TOE ._964 TRA -,2599

ROE 1.276• RRA .772|

rOE 1.856• FRA l.O851

_:)E 1.3104 8RA .8|47

LOt. 332.35 VL 27.035 GAL
L(_ 127.70 VP 38.011 GAP

GP -62.92 ZAL 101.63 ?AP

CISTANEE 3•7.031

-2.5• AZL 83.67 HCA 155,22 SNA 129.51 ECC .17299 INC 6.3318 Vl 29.471

-1.83 AZP 95.75 TAL 192.31 TAP 347.52 RCA 107.10 APO 151.9! v2 3S,25_

78,15 ET$ 17.13 ZAE 11•.10 ETE 275.57 7AC 38.93 ETC 253.48 CLP -63.19

CLA 28.90 RAL 236.82 RAO 6567,7 VEL 11.719 PTH 2.07 VHP 5.8•7 GPA -75.70 RAP 183.34 ECC 1.2704

L-I TIN[ INJ LAT INJ LONG INJ RT AS( INJ A_ITH INJ TIN[ PO CST TIN INJ 2 LAY INJ 2 LONG

3652.31 -21.13 I•2.32 102.40 69.81 23 1 1• 3052.3 -23.69 134.54

3328.63 -2I.|2 118.59 102,•0 69.80 24 35 52 2728.6 -23.68 110.81

_020.47 -26.Z0 97.58 104.15 75.07 2 10 36 2420.5 -27.99 89.24

3435.7l -16.22 124.3I 100.22 64.54 2• • 23 2835.7 -19.51 117.07

256•.07 -33.•6 64.60 105.81 82.5• • ZB •6 1964.1 -34.13 55.43

3464.88 -9.76 |LYZ.8| 96.52 57.08 23 55 35 286•.9 -14.03 116.31

NI0-COt,_SlE EXECUTIC_I ACCURACY CRSIT GETERNINATION ACCURACY

TC3 -.1151 8AU .4618 SGT 600.3 SGRZ776.1 SC,3 322.3 ST •37.5 SR 1843.• SS 1352.3

RC3-2.O996 FAU .04657 RRT .2350 I_F .g952 RT!F .2•55 CRT .8792 CRS-1.0000 CST -.8824

FC3-2.4342 6SP 8M6 5G6 _40.3 R23 -.0OO9 RI3 .9952 LSA 2318.7 MSA 204.8 SSA 5.6

6C3 2.I027 FSP -lOll SGI 2779.9 _ 582.7 THA 86.96 ELl 1883.6 EL2 204.0 ALF 78.07

LAUNEH DATE AUG 26 1970 FLIr_T TINE I28.D0 ARRIVAL GATE JAN 1 1971

HELIC_ENTRIC CCNIC

RL 151.18 LAL -.00

RP 107.48 LAP 2.77

RE 78.289 GL 51.71

PLANETCX_ENTRIC CCN|C

C3 20.•15 _ 4.5J8

LNCH AZNTH LNC.H TINE

72.•2 20 •• 19

107.58 I |7 15

72.•2 20 44 19

107.58 I J7 15

llO.OO Z 41

llO.O0 O _ 46

OISTM_E 353.449

LOL 332.35 VL 27.046 GAL -2.51 AZL 82.46
LOP 130.95 VP 30.0|9 GAP -1.37 AZP 97,0"_ TAL

GP -67.$t ZAI. 100.25 ZAP 81._ ETS 1|.B8 Z_E

158.43 ,_4A 129.58 ECC .17221 INC 7.5•16 Vl 29.471

192.23 TAP 350.66 RCA 107.27 APO 151.90 v2 35.259

109.71ETE 270.26 7AC 3•.26 ETC 250.51 CLP -68.32

OLA 32.94 RtS. 2_8.94 RAG 6567.8 VIEL 11.908 PI_ 2.12 VHP 6.•26 0PA -76.26 RAP 164.13

L-I TIN[ INJ L_T |NJ _ INJ RT A_ INJ AZNTH INJ T|NE PO CST TIN INJ 2 LAT

3970.96 -LP_.52 |_.82 JOG.iT 65.30 21 50 30 3371.0 -25.66

3111:61 -_.51 10"4.97 109.16 65.29 2 9 6 2511.6 -25.65

3970.98 "22.52 166.B_ IO9.17 65.30 2! 50 30 3371.0 -25.66

3111.61 -_'d.SI 11_.97 I09.J6 65.29 2 9 6 2511.6 -25.65

2851.32 -215.90 8_.f_ I|Z.01 70.89 3 29 _6 2251.3 -31.23

3279.28 -16.41 112._$ 105.79 _9.59 I 17 25 2679.3 -20.33
C IlrlrER1ENT IAL CCRREC TIOI_

70E .5568 TRA -.I_03 TC3 -._$8 _MJ .4777

ROE 1.6009 RRA .9520 RC3-| .7L_39 Ir_UJ .0376_

FOE I .83_5 FRA I .0_$94 FC_-J .fl967 _o 9"_

BOE 1.6950 8RA .96fl4 _C3 I .7_02 FSP -868

NIO-_ E_CUTIOq ACCURACY
SGT 784._ S_R 2931_.4 SG3 274.3

RRT .633_ IN" .99_9 RTF .64•6

SG_ 304J.3 _23 .0179 RI3 .99f_9

E_I 2982.0 SG2 597.7 TH_ 79.99

ECC 1.3360

INJ 2 LONG

159.J7

95.32
159.17

95.32

77.25

105.62

CR_IT OETERNIN_TION ACCURAC_

ST 709.9 SR 2076.0 SS 1321.9

CRT .9516 CRS-I.0000 CST -.9536

LSA 2352.9 NSA 209.1 SSA 4.7

ELI 2184.2 EL2 _7.3 ALF 71.8J

LAUNCH OATE AUG 26 1970

HELIOCENTRIC CONIC

RL 151.18 LAL -.00

RP 107.48 LAP 2.87

RE 80.507 GL 56.06

PLAN[TOCENTRIC CONIC

C3 26.8•4 VHL 5.181

LNO-I AZNTH LN_H TINE

65.37 20 lZ 59

114.63 2 8 2

65.37 ZO 12 59

114.63 2 8 2

65.37 20 12 59
114.63 2 8 2

FLIGHT TIN[ 1_0.00 _RRIVSL GATE JAN 3 !971

0ISTANCE 359.832

LOL 332.35 VL 27,053 G_L -2.•7 ATL 80.85 HEA 161.63 ,SNA 129,63 ECC .17162 INC 9.15!1 Vl 29.471

LOP 13•.20 VP _8.02• G_P -.92 AZP 98.69 TAL 192.06 TAP 353.69 RCA 107.38 _PO 151.88 V2 35.258

GP -72.28 ?AL 98.70 ?AP 85.07 ETS 5.54 ZAE 10•.99 ETE 26•,39 ZAC ?9.46 ETC 246.22 CLP -73.60

GLA 36.85 RAL 241.37 RA0 65_.1 VEL 12,175 PTH 2.18 VHP 7.274 OPA -75.51 RAP 144.56 ECC 1.4418

L-! TIME INJ LAT INJ LONG ]NJ RT ASC INJ A_STH INJ TINE PO CST TIM INJ 2 LAT ;NJ 2 LONG

4162.OO -22.79 182.00 117.30 60.22 21 22 21 _562.0 -26.57 174.66
30_•.|9 -22.77 98.60 117.29 60.21 2 58 57 2•5•.2 -26.56 91.26

• 162.00 -22.79 182.00 117.30 60.22 21 22 21 3562.0 -26.57 174.66

3054.19 -22.77 98.60 II7.29 60.21 2 58 57 2454.2 -26.56 91.26

4162.00 -22.79 I82.00 I17.30 60.22 21 22 21 3562.0 -26.57 174.66

3054.19 -22.77 98.60 117._9 60.21 2 _8 57 245•.2 -26.56 91.26

GIFFERENTIAL CORRECTIONS

TOE .9729 TRA -._OIl TC3 -.3•43 BAU .4821

ROE 1.9636 RRA 1.1783 RC3-1.2986 FAU .02847

FOE 1.7675 FRA 1,016_ FC3 -.9181 85P 9893

_OE 2.1914 8RA 1.1783 _C3 1.3•35 F_ -7|7

MIOoCCUREdE EXECUTION ACCURACY ORBIT 0ETERNIN_TION ACCURAC_

5GT _t33._ SGR _029.4 E,G3 2'23.6 ST 1075.9 SR 2226.1 SS 1256.9

RRT .8J94 I_F .9_6] RTF .8317 CRT .9755 CRS-I.0000 CST -.9774

Sr_ _234.5 1#23 .0355 R13 .9960 LSA 2765.1 NSA 217.0 SSA 3.9
S_1 3|74.5 _ 620.0 THA 72.26 ELI 2463.2 EL2 213.9 ALF 64.55

LAUNCH GATE AUG 26 197[} FLIGHT TINE 132.00 ARRIVAL GATE JAN 5 1971

HELIC(ENTRIC CONIC

RL 151.18 LAL -.00

RP 107.48 LAP 2.97

RC 82.739 GL 60.|8

PLANETC_KNTRIC CONIC

C3 37.99• VHL 6.164

LN_H A_MTH LN_H TINE
59.82 19 56 52

120.18 2 •5 58

59.82 19 56 52

120.18 2 •5 58

59.82 19 56 52

120.18 2 •5 58

OI$TANCE _6.171

LOL 332.35 VL 27.056 OAk -2.4! A21. 78.59H CA 164.81 5NA 129.65 ECC .17119 INClI.4100 Vl 29._71

LOP 137.45 VP 3_.025 GAP -,49 AZP 101.02 TAL 191.80 TAP 356.62 RCA 107.45 APO 151.85 v2 35.257

GP -77.33 ZAL 97.05 7AP 87.62 ET$ 357.26 2AE 99.88 ETE 257.02 Z_C 24.45 ETC 239.26 CLP -79.11

OLA 40.45 RAL 244.11 RAO 6568.5 VEL 12.624 PTH 2.29 _HP 8.545 0PA -73.49 RAP 127.02 ECC 1.6253

L-I TINE INJ LAT INJ _ INJ RT A_ INJ A2_ITH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

4327.09 -21.•4 194.76 126.70 54.84 21 8 59 3727.1 -25.88 187.91

3063.6_ -21.•2 96.46 126.69 5•.83 3 37 2 2•63.7 -25.87 91.61
• 327.09 -21.44 194.76 126.70 54.84 21 8 59 3727.1 -25.88 187.91

3063,68 -21.42 96.46 1_6.69 54.83 3 37 2 2463.7 -25.87 91.61

4327.09 -21.44 194.76 I26.70 54.84 21 8 59 3727.1 -25.88 187.91

3063.68 -21.42 98.46 126.69 54.83 3 37 2 2463.7 -25.87 91.61

CR_IT GETERNINATION ACCURAC_

ST 1564.3 5R 2221.7 SS 1170.8

CRT .9843 CRS -.9998 CST -.9874
LSA 2949.7 NSA 230.8 SSA 3.3

ELl 2707.7 EL2 226.8 ALF 55.00

OIFFERIENTIAL CORRECTIONS

TOE 1.679l TRA .2836 TC3 -.3467 6AU .•627

ROE 2.3191 RRA 1.4648 RC3 -.8424 FAU .01941

FOE 1,6628 FRA .9673 FC3 -.4423 6SP _461

8OK 2.8632 8RA 1.49L;_D BC3 .9110 FSP -566

NIO-EOU_ EXECUTION ACCURACY

SGT 1655.0 ,%RL_J_7.8 SG3 174.6

ART .8956 I_ .g959 RIT" .9136

SG8 3•15.9 R_3 .09Z7 RI3 .9957

5G1 3351.9 SG2 656.3 THA 62.47
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES tVOL. 5, 1970)

LAUNCH 0ATE AUG 16 1970

HIEL I(XENTRIC CONIC

RL 151 .18 LAL -.00

RP 107.49 LAP 3.06

RC 84.985 GL 63.74

PLANE TOCENTRZ C CONIC

C3 59.477 VHL 7.712

LN(.H A_'NTH LNCH TINE
55.57 19 50 30

124.43 3 15 39

55.57 19 50 30
124.43 3 15 39

55.57 19 50 30

124.43 3 15 39

FLIGHT TINE 134.00 ARRIVAL CAT[ JAN 7 1971

OISTANEE 372.4]0

LOL 331.35 VL 27.055 GAL -2.33 AZL 75.18 HEa

LOP 140.70 VP 38.023 GAP -.09 AZP 104.51TAL

GP -82.92 ZAL 95.36 ZAP 89.47 ETS 343.38 ZAE

167.96 SNA IZ9.65 ECC .17092

191.44 TAP 359.40 RCA 107.49

94.I6 ETE 244.39 ZkC 19.01

INCIA.SZ38 Vl 29.47!

APO 151.80 V2 35.255

ETC 224.80 CLP -85.70

CLA 43.44 RAL 247.03 RA0 6569.1 VEL 13.447 PTH 2.46 VHP 10.551 0PA -70.24

L-I TIME INJ LAT INJ LONG INJ RT 45C INJ AZNTH |NJ TIME PC) CST TIN

4488.40 -17.98 205.99 137.01 49.76 21 5 18 3888.4

3126,16 -17.96 101.06 137.00 49.75 4 7 45 2526.2

4488.40 -17.98 205.99 137.01 49.76 21 5 18 3888.4

3126.16 -17.96 101.06 137.00 49.75 4 7 45 2f126.2

4488.40 -17.98 _05._ 137.0l 49.76 21 5 18 3888.4

3126.16 -17.96 101.06 137.00 49.75 4 7 45 2526.2

RAP 112.20 £CC 1.9788

IN| 2 LAT IN| 2 LONG

-23.02 199.78
-23.01 94.85

-23.02 199.78

-23.01 94.85

-23.02 199.78

-23.01 94.85

OIFFERIENTIAL CORRECTIONS
TOE 3.0490 TRA .9213 TO3 -.2834 OAU .3949

ROE 2.3178 _A 1.7558 Re3 -.4078 FAU .01086

FOE 1.5544 FRA .9265 rE3 o.15810SP 10953

8OE 3.8300 8RA 1.9829 8C3 .4966 FSP -426

LAUNCH 0ATE AUG ¢6 1970

14CLIOCENTRI( CONIC

RL 151.18 LAL -.00

RP 107._0 LAP 3.14

RC 87.241 GL 66.07

PLAMET_ENTRIC CONIC

C3 IO7.969 VHL 10.391

LNCH A2_4TH LNCH TINE

53.19 19 52 27

I26.81 3 36 3

53,19 19 52 27

126.81 3 36 3

53.19 19 5_ 27

126.81 3 36 3

0IFFERENTIAL CORRECTIONS
TOE 5.2233 TR4 2.7865 TC3 -.1369 64U .2001

ROE-1.2441 RRA .5805 Re3 -.02J9 FAU :.002"24

FOE 1.5060 FRA .9346 FC3 -.OIBO 85P 11106
8OE 5.3696 BR4 2.8464 6C3 .1387 FSP °](}4

MIO-COUR_ [XECUTICN 4CCUR4Cv ORBIT 0ETERNINATION ACCURAC¢

S_T 2492.2 _ 2566.8 SG3 130.8 ST 2282.0 SR 1804.5 $5 1084.2

RRT .9175 RRF .9895 RI"F .9585 CRT .9840 CRS -.9981 CST -.9931

566 3577.6 _3 .0700 R13 .9952 LSA ]094.6 NSA 258.0 SSA 2.7

SG| 3_3._ _2 721_.3 TNA 45.92 ELl 2898.8 EL2 253.3 ALF 38.22

FLIGHT TINE 136.00 ARRIVAL CATE JAN 9 1971

DISTAI_E 378.631

LOt. 332.35 VL 27.05| OAL -2.23 AZL 59.43
LCP 143.95 VP 36,017 SAP .29 AZP ||0,34 TAL

GP -89.33 ZAL 93.?0 ZAP g0.57 ETS293.95 Z_E

171.04 ._4A |29.62 ECC .17075 INC20.5707 VI 29.471

|90.94 TAP 1.98 RCA 107.49 4PO 151.75 V2 35.253

87.27 ETE 196.40 ZAC 12.83 ETC 168.81 CLP-148.29

OLA 45.19 RAL 249.83 RAO 6570.1 VEL 15.143 PTH 2.72 VHP 14.019 OPA -65.41 RAP 99.56 £CC 2.7769

L-I TINE IN| I._T INJ LOhlG IN| RT A_ IN| A2_ATH IN| TIN[[ PO CST TIN IN| 2 LAT IN| 2 LONG
4648.53 -12.L:_ 215.20 147.38 46,16 21 9 55 4048.5 -17.73 2'09.57

3237.69 -12.24 105.85 147.36 46.16 4 30 0 2637.7 -17.7J 100.21
4648.53 -|2._6 215.20 147.38 46.16 2I 9 55 4048.5 -17.73 209.57

3237.69 -|2.24 I05.85 I47.36 46.16 4 ]0 0 2637.7 -17.71 100.21

4648.53 °|2.26 215.20 147._ 46.16 2| 9 55 4048.3 -17.73 209.§7

3237.69 -12.24 105.85 147.36 46.16 4 ]0 0 2637.7 -17.71 100.21

NI0-COUR_ EXECUTION ACOJRACV CRBIT 0£TERNINATION ACCURACY

5gT 3623.5 _ 823,9 SG3 95.7 ST 2953.6 5R 699.4 SS 1040.3

RRT -.3259 RgF-.2586 RTF .9963 CRT -.913A CRS .8986 CST -.9994

3716.0 R23 -.0864 R!3 -.9950 LSA 3196.1 M54 283.5 5SA 1.9

$6| _33.9 $G2 776.7 THA |75.56 ELI ]022.5 EL2 278.3 ALF 167,69

LAUNCH DATE AUG 26 1970

HELIC_[NTRIC CONIC

RL 151.18 LAL -.00

RP 107.51 LAP 3.21

RC 89.506 GL 65.34

PLANE T_ENTRIC CON|C

C3 247.999 VHL 15.748

LNO4 A_MTH LNICH TIME

5A.82 20 5 59

125.18 3 37 3

54.82 20 5 59

125.18 3 37 3

5A.82 20 5 59

125.18 3 37 3

FLIGHT TIME 138.00 ARRIVAL CATE JAN II 1971

0ISTAN(E 384.595

LOt. 332.35 VL 27.044 GAL -2.08 AZL 58.0_ PiCA 173.94 $NA 129.57 ECC .1706_ INC31.9756 vl 29.471

LOP 147.20 VP _8.009 GAP .60 AZP 121.83 TAL 190.19 TAP 4.I3 RCA 107.47 APO 151,68 v2 35.249

GP -80.74 74L 92.18 ZAP 90.91ET$ 206.98 ZAE 77.64 ETE 110.85 ZAc 6,55 ETC 39.40 CLP 95.68

0LA 43.98 R4L 251.65 RAO 6571.4 VEL 19.218 PTH 3.09 VHP 20.943 0P4 -57.51 RAP 88.25 ECC 5.0814

L-I TIME IN| LAT INJ LONG IN| RT AS_ IN| A2'NTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

4775.43 -5.3I 220.04 156.14 46.27 21 25 34 4175.4 -10.80 214.58

3397,45 -5.]0 113.69 156.13 46.27 4 33 40 2797.5 -10.79 108.23

4775.43 -5.31 2L_3,04 156,14 46.27 21 25 34 4175.4 -10.80 214.58

3397.45 -5.]0 113.69 156.13 46.27 4 33 40 2797.5 -10.79 108.2_

4775.43 -5.31 220.04 156.14 46.27 21 25 34 4175.4 -I0.80 214.58

3397.45 -5.]0 113.69 |5_.13 46.27 4 33 40 2797.5 -10.79 108.23

OIFFER1ENTIAL CORRIECTION$ NI0-O3UR$_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .9110 TRA 1.7479 TC3 -.0013 8AU .3897 _T 943.9 S6R 3646.7 $63 70.8 ST 424.4 SR 2999.9 $S 1124.2

RDE-8.0546 RRA-4.2295 RC3 -.1175 FAU-.OO932 RRT -.8308 RRF -,9935 RTF ,_842 CRT -.8964 CR$ .9986 CST -.9187

F0E 1.6462 FR4 1.0871FC3 .0325 8SP 11431 566 3766.9 _3 -.0756 RI3 -.9963 LSA 3225.9 N54 192.6 5SA 1.8

80E 8.1060 _RA 4.5765 8C3 .1175 FSP -2_28 SGI 3731.7 _2 513.3 THA 102.37 ELI ]024.1 EL2 186.6 ALF 97.26

LAUNCH OATE AUG 26 1970 FLIGHT TIN[ 140.00 ARRIVAL CATE JAN 13 1971

HELIOCENTRIC CONIC 01STANCE 389.870
RL 151 .18 LAL -.0(3 LCL 332.35 VL 27,035 GAL -1.79 A2L ]0.13 H_A 176.23 S#AA 129.50 ECC .17022 INC59.8668 Vl 29.471

RP 107,52 LAP 3.26 LOP 150.45 VP 37.999 GAP .73 AZP 149.81 TAL 188.78 TAP §.00 RC4 107.46 APO 151 .55 V2 35.245

RE 91.778 GL 55.75 GP -63,29 ZAL 90.94 ZAP 90.62 ET$ 188.74 Z/_E 60.16 ETE 93.52 ZAC 16.78 ETC 300.33 CLP 91.39

PLAME TOCENTRIC CONIC
C3 799.283 VHL _8.272 OLA 34.28 RAL 2_O.52 RAO 6572.8 V1EL ]0,34| PTH 3.46 VHP 37.111 OPA -41.4_ RAP 77.65 ECC14.1542

LNCH AZNTH LNCH TINE L-I TIME INJ LAT INJ I._ INJ RT ASC INJ A2'NTH |NJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

69.83 21 14 30 4672._6 -.21 207.39 160.24 55.72 22 32 22 4072.6 -A.70 201.18

110.17 2 19 31 3714.7_ -.19 135.90 160.23 55.72 3 21 26 3114.7 -4.68 129.69

69.83 21 14 30 4672.56 -.21 207,39 |60.24 55.72 22 32 22 4072.6 -4.70 201.18

110.17 2 19 31 3714.73 -.19 135,90 160.23 55.72 3 21 26 3114.7 -4,68 129.69

69.83 21 14 ]0 4672.56 -.21 /207.39 160.24 55.7Z 22 32 22 4072.6 -4.70 201.18
110.17 2 19 31 57|4.73 -,19 135.90 1_.23 55.72 3 21 26 3114.7 -4,68 129.69

OIFFER[NTI4L COR_CT|ONS NID-CCURSI[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE-3._872 TR4 .3789 TC3 -.0656 8AU 2.5708 SGT 821.4 SGR 3455.2 $G3 58.5 5T 727.6 SR 2518.4 SS 1510.8

R0-12.0429 RRA-8.4244 RC3 -.2315 FAU--.04297 RRT ,7_85 _ -.9987 RTF -.6971 CRT .9591 CRS .9996 CST .9510

FOE 2,2366 FRA 1.7444 FC5 .046_ 8SP 10081 _ 3551.5 _3 -.0726 R13 -.9971 LSA ]018.4 MSA 208.3 SSA 1.5

_oE12.5658 _RA 8.4329 8C3 .2406 F_P -175 S6I 3508.0 S_2 554.2 TH4 79.92 ELl 2613.9 EL2 198.4 ALF 74.42
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 5 1970_

LAUNEH DATE AUG 26 1970

HELIOCENTRIC CONIC

RL 151.18 LAL -.00

RP 107.53 LAP 3.31

RE 94.056 GL -52.35

PLANE TOCENTRIC CONIC

C3 996,573 VHL 31,569

LNC.M AZNTH LNCH TINE

Z_.44 3 48 _0

156.56 14 14 15

_3.44 3 48 _0

156.56 14 14 15

_3.44 3 48 50

156.56 14 14 15

FLIGHT TIE 14Z.00 ARRIVAL CA TE JAN J5 197!

DISTANCE 400,627

LOt. 331.35 VL 27,0Z2 GAL -2,54 AZL 157,80 HCA 183,58 _l, lA 129,4Z ECC .17377 INC67.7965 Vl 29.471

LOP 153.70 VP 37.985 GAP 2.32 AZP 2_.24 TAL 192.24 TAP 15.82 RCA 106.93 APO 151.91 VZ 35.240

GP 59.64 ?AL 91,48 ZAP 9Z.Ofl ETS 183,01ZAE 62.89 ETE 273.92 ZAE 137.59 ETE 184.31 CLP 94.06

OLA -69.50 RAL Z09.04 RAO 6373.0 VEL 33.434 PTH 3.50 VHP 40.494 OPA 73.36 RAP 17.84 ECC17.4011

k-I TIM[ IN! LAT IN! _ IN! RT ASC IN! AZNTH IN! TINE PO {ST TIN IN! 2 L4T IN! 2 LONG

2433,90 -,38 77,80 119,17 139,50 4 29 26 1833,9 7,11 75.40

_5.39 -138 288.35 119.I9 159,50 14 23 40 8fl.6 7.1! 285.96

2433,90 -,38 77,80 119,11 139,50 4 29 26 1835,9 7.11 75,40

683.59 -.58 288.35 119.19 139.50 14 25 40 83.6 7.11 285,96

2433.90 -.38 77.80 119.17 159.50 4 29 26 1833.9 7.1! 75.40

t_3.39 -._18 _J_.53 11g.19 159.50 14 25 40 83.6 7.11 285.96

DIFFERENTIAL C,ORI_CTIONS

TOE 6.3120 TI_ 1.3684 TC3 -.1118 BAU 3.4102
RO-15,4278 RRA -.6_J'_ A;C3 .2_102 FAU".05428

FDE-3.4395 FRA o.1435 FC3 ,0472 BSP 10656

6OE16.6690 8RA 1.9Oel'dgC3 .2360 FSP -186

LAUNO._ DATE AUG 26 1970

NID-C.O,W_IE E_ECUTIQq ACCURACY

SGT 1521.1 _ 5171.8 SG3 60.1

RRT -.|1255 I_F .9994 RTF -.9243

$68 3517.6 1_3 -.0705 R15 .9969

SGI 3478.2 _ 525.2 THA 114.53

FLIGHT TINE 144.00

ORBIT OETERNIN4TION ACCURACY

ST I163,4 SR 2802.1 SS 2!85.7

CRT -.9890 CRS-I.OO00 CST .9891

LSA 3736.4 NSA 163.9 SSA 2.3

ELI ]0]0.6 ELZ 139.6 ALF !12.42

ARRIVAL DATE J4N 17 1971

HELIOCENTRIC O3NIC OISTA4_ 403,679

RL 131.18 LAL -,OI3 LOL 332,55 VL 27,007 GAL -2,19 A2'L 126.10 HCA 185,69 SMA 1_9,32 ECC ,17325 1NC36,0953 VJ 29,471

RP 107.55 LAP 3.35 LGP 156.95 VP 37.970 GAP 2._k_ AZP 54.04 TAL 190.37 TAP 16.26 RC4 106.91 APO 151.72 v2 35.235

RC 96.339 GL -64,19 GP 78,L_ ZAL 92,12 ZAP 93,77 ETS 178,31 7AIE 82,09 ETE 270,03 ZAC 133,44 ETC 290,14 CLP J08.88

PLAN£TC(ENTRIC CONIC

C3 311.908 _4L 17.661 DLA -76.41 RAL 174.79 RAO 6571.8 t_[L 20.814 PTH 3.18 VHP L=_.445 OPA 76.84 RAP 288.20 ECC 6.1332
LNO4 A214TH LN_H Tilde L-I TINE IN! I.AT |NJ _ IN! RT A_K: IN! A_14TH IN! TINE PO CST TIN IN! 2 LAT IN! 2 LONG

13,48 I 13 42 2_W>4.27 5,52 80,73 83,44 166,34 I 55 7 1764,3 13,29 79.Z4

164.52 12 14 5 38M.37 5.53 261.O9 83.46 1_6.34 13 fll 32 3266.4 13.30 239.58
13,48 I 15 42 2364,27 5,52 80.75 83,44 16_.34 I 55 7 1764.3 13.29 79.24

J64.32 12 14 5 3866.37 5.53 _1.1_ 83.46 166,34 13 fll f12 3266.4 13.30 239.38

13.48 1 15 42 2_H_4.27 5.52 80,75 8_.44 166.34 I 53 7 1764.3 13,29 79.24

164.52 12 14 5 3866,37 5.35 _1._ 8_.46 166._4 13 51 32 3266.4 13._0 259.58

DIFFERENTIAL CCi_CT|CIq_ NIO-CI_ [XECUTIQq ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.8433 TRA .8786 TC3 -.0591 8AU .7439 _;T 1_.2 _0_.1 S_3 74.7 ST 700.0 SR 2779.8 SS 1260.B

ROE-8.ZlI3 RRA-I.�171 RE3 .1688 FAU--.0108(} RRT -.9471 _ .9990 RTF -.9366 CRT -.9672 CR$ -.9999 CST .9630

F0[-1.9293 FRA -.4246 FE5 .0_00 B_k° 12567 _ 4040.8 _ -.0653 RI3 ._973 LSA 3126.6 NSA 176.4 SSA 1.6

_OE 8.4197 _qA 2.10_9 _3 .1789 FSP -2_7 _1 4019.4 S_ 415.2 THA 109.03 ELI 2861.3 EL2 17_.8 ALF 103.74

LAUNCH DATE AUG 26 1970 FLIGHT TINE 146.00 ARRIVAL DATE

HELIOCENTRIC CONIC DISTANCE 411,310

RL f51.18 LAL -,00 LC_. 332,33 VL 26,991 G4L -t,99 AZL 113,35 HCA 188,34 S_4A I29,20 ECC ,!7353 1NC23,3475

RP 107.57 LAP 3.37 LOP 160,20 VP 37.952 GAP 2.65 AZP 66.88 TAL 189.35 TAP 18.09 RCA 106,78 APO 151.62

RE 98,624 GL -66,11GP 83,54 ZAL 92,72 ZAP 66.38 ETS 115,12 ZAE 92.21ETE 206,36 ZAC 162,88 ETC 245.37

PL_MBTOCENTRIC CONIC

C3 136.703 VHL 11.692 DLA -76.36 RAL 165.98 RAO 6570.5 VEL 16.063 PTH 2.83 VHP 14.753 DPA 68.77 RAP 263.30

JAN 19 J97!

TDE-3.7124 TRA-I.1286 TC3 -.0_96 8AU .0656
ROE-3.0269 RRA-I.2633 RC3 -.0203 FAU .005(_

FDE-1.4689 FRA -.4448 FC3 -.0321 6SP 13106

_OE 4.7900 8RA 1,6940 8C3 .0359 FSP -327

vl 29.471

V2 35.229

CLP 170.77

ECC 3.2498

LNCH AZNTH LNCH TIME L-I TIN[ IN! LAT IN! LONG IN! RT ASC IN! AZNTH IN! TIN[ PO CST T|N IN! 2 LAT IN! 2 LONG

13.33 0 40 41 22_8.77 13.81 79.17 72.36 165.93 1 18 0 1638.8 21.36 77.51

164.47 11 38 52 3741.04 13,81 259.36 72.57 165.93 13 J4 33 5141.0 L_1.-57 257.90

13.53 O 40 41 2238.77 13.81 79.17 72.36 163.93 I 18 0 |638.8 21.36 77.31

164.47 1| 38 32 3741.O4 13.81 259.56 72.37 163.95 13 14 33 3141.0 21.57 257.90

15.33 0 40 41 2238.77 13.81 79.17 72.36 165.95 1 18 0 1638.8 21.56 77.51

164.47 11 38 32 3741.04 13.81 259.56 72.37 165.93 13 14 33 3141.0 21.37 257.90

DIFFERENTIAL CORRECTIONS NI0-CCURS_ EXECUTION ACCURACY ORBIT DETERNINkTION ACCUR4CY
SGT 2969,4 _ ]0164 8G3 101.4 ST 1930,6 SR 1679.5 SS 983,3

RRT .9894 RRF .9880 R'IT .9992 CRT .9929 CRS -.9928 CST-I.O000

4232.5 1_3 -,0777 RI5 .9961 LSA 2750.9 _$A 158.8 5$A 1.6

$411 4221,3 _ 307.8 THA 43.43 ELI 2369.3 EI.Z 131.4 ALF 40.70

LAUNO'I DATE AUG 26 1970

H_LIC_ENTRIC CCNIC

RL 131,18 LAL -.00 LO. 332.33 VL

RP 107.39 LAP 3.39 LOP 163.45 VP

RC 100.910 GL -64.79 GP 78.86 7AL

PLANET(_ENTRIC CC_IIC

FLIGHT TINE 148.00 ARRIVAL DATE JAN 21 1971

0ISTANCI[ 417.343

26.972 GAL -1.82 A?I. 107.|0 _ 191.60 ,_4A 129.08 ECC ,17411 1NC17,1033 Vl 29.471
37,932 GAP 2.97 AZP 73,23 TAL 188.67 TAP _0.27 REA 106.60 APO 131.53 v2 35.222

93.10 ZAP 99,59 ETS 48,I0 ZAIE 99.03 ETE 139.41ZAC |64.87 ETC 202.36 CLP-149.f12

C3 76,790 VI_ 8,763 OLA -73,69 RAL 170,78 R_O 6569,_ VEL 14,076 PTH 2,37 VHP 11,029 OPA 62,12 RAP 233,75 ECC 2,2638

IN! LCNG IN! RT A._C |NJ AZNTH IN! TIME PO CST TIN IN! 2 LAT IN! 2 LONG
76,87 74,92 164,57 I 36 38 1313.6 29,47 74.83

258._'4 74.94 164.37 13 30 9 5020.6 29.48 Z36.00
76.87 74.92 164.57 1 36 38 1313.6 29.47 74.83

258.02 74.94 164.57 13 30 9 5020.6 29.48 236.00
76,87 74.92 164.57 I 36 38 1313.6 29.47 74.85

238.0_ ?4.94 164.57 13 30 9 5020.6 29.48 256.00

MIO-COURS_ [_CUTION ACCURACY ORBIT OETERNINATION ACCURACY

_T 3780,9 sr_2150.2 8G3 138,7 ST 2J82,0 SR 1763,5 $S 1077.8

RRT -.9_73 I_F -.g_03 RTF .9793 ERT -.9722 CRS .9937 CST -.9898

S_ 4349.6 I_ .1036 RJ3 -.9928 LSA 2987.3 MSA 327.3 5SA 2.6

_1 4_91,4 ,_ 709.1 THA 131,34 ELI 2786.8 EL2 323.4 ALF 141.22

LNO_ A21,1TH LNCH TINE L-I TINE INJ L4T
16,30 1 J 22 2115,37 21,78

163,70 1156 28 5620,39 21,78

16.30 1 I 22 2115.37 21.78
163.70 II 36 28 3620.39 21.78

18.30 1 I 22 2115.37 21.78

163.70 11 56 _8 3620,39 21.78

DIFFERENTIAL CORRI[CTION$

TOE-3.0007 TRA-1.2029 TC3 -.3217 8AU .3616

ROE 2.6341 RRA .4772 RE3 .1435 FAU .01575

FOE-1.6476 FRA -.4343 FC3 -.1773 _SP 1577J
BOg 3.9928 8RA 1,2941 8C3 .3522 FSP -452
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG 26 1970 FLIGHT TINE ISO.O0 ARRIVAL DATE JAN 23 1971

HIELIOCENTRIC CONIC

RL 151.18 LAL -.01[}

RP 107.61 LAP 3.39

RC 103.196 GL' -62,30

PLANE TOC[NTRIC CONIC

C3 50,178 VHL 7.084

LNCH ATNTH LNCH TIME

17.41 I 39 34

162.59 IZ 30 14

17.41 I 39 34

162.59 12 30 I4

17.41 I 39 34

16Z.59 12 30 14

DIFFERIENTXAL _CTJCIqS

TOE-2.7581 TRA -,8894 TC_ -.6469 6AU ,49G4
_OE 2.5578 _A .4078 RC3 .3591 FAU .OZ_O4

FDE-1.9894 FRA -._)IZ FC3 -.4321 6SP 13814
BOE 3.7616 8RA .9784 8C3 .7399 FSP -586

0ISTANCE 4Z3.640

LOq. 332.35 VL Z6.951GAL -1.65 A21. 103.46 HCA 194.73 _4A
LOP 166.70 VP 37.911 GAP 3.30 AZP 76.96 TAL 187.BZ TAP

GP 71.88 ZAL 93.19 ZAP |03.23 ETS 41.24 ZAE 104.38 ETE

128,94 ECC ,17487 INCI3,46ZB VJ 29,471

12,55 RCA106,39 APO 151,48 V2 35.2|5

133,J9 ZAC J63,32 ETC 216.10 CLP-141.03

0LA -74,73 RAL 179,80 RA0 65f_,6 VEL 13,091 PTH 2,39 VHP 8,943 0PA 56,Z6

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN

_010,75 28,37 74,12 81.31 162.58 2 13 5 1410.7

5519.93 18.37 236.37 61.34 162.38 14 2 14 4919.9

2010,75 28,37 74,12 81,31 162,38 2 13 5 I410,7

5519.93 28.37 236.37 81.34 162.58 14 2 14 4919.9

2010.75 28.37 74.12 81.31 162.58 2 13 fl 1410.7

5519.93 28.37 256.37 81.34 162.38 14 2 14 4919.9

NIO-C.GURSE [_CUTION ACCURACY

SGT 3643.6 SC_ 2471.3 $_3 18J .4

RRT -.9442 ImF -.g917 RTF .9716

4402.6 1_3 .1238 RI3 -.9697

_I 4349,5 _ G82,0 THA 146,43

RAP 247,79 ECC 1.8258

INJ 2 LAT |NJ 2 LONG

35.97 71,39

35.98 253.84

35,97 71.59

35.98 253.84

35.97 71,59

35.98 253.84

OR81T 0ETERH|NATION ACCURACY

ST 2376,7 SR 2102,8 SS 1274.3

CRT -.9852 CRS .9992 CST -.9914

LSA 3408.3 MSA 279.1 5SA 3.3

ELI 3161.8 EL2 271.2 ALF 138.55

LAUNCH DATE AUG 26 1970 FLJ6HT TIME I52.00 ARRIVAL 0ATE JAN 25 1971

HELIOCENTRIC CCNIC

RL 151.1B LAL -._0

RP 107.64 LAP 3.39

RC 10_.482 6L -59.33

PLANETOC[NTRIC CONIC
C3 36.187 _ 6,016

LNCI4 A214TH _ TIME

_8.92 2 21

161.O8 13 6 23

1S.9"_ 2 ZJ 54

161.O8 1_ 6 23

18.92 Z 21 54

161.08 13 6 23

L,Q. 332.33 VI.

LCP 169.94 VP

GP 67.14 ZAL

DISTANCE 419.737

L_.9'_ 6AL -1.48 A21. JOI.0/J _ 197.gO .T_AAI28.78 ECC .1757R

37.867 GAP 3,69 AZP 79,44 TAL 186.95 TAP 24.85 RCA 106.15

_'Z.gg ZAP JOT.IS ETS 40.31 ZAE 108.78 ETE 133.47 ZAC 159.99

DLA -73.42 _ 189,64 RAO 6_.4 MEL IZ,552 PTH 2,27 VHP 7,666 OPA 50,84
L-I TINE INJ I.AT INJ I,CNG |NJ RT ASC INJ AZNTH INJ TINE F_) CST TIN

1925.M 33.45 70.83 88.28 160.00 2 53 59 1325.4

5440,78 33.46 254.61 88.30 160.00 14 37 4 4840.8

I_/_5._ 33.45 70.83 88,28 160.00 2 53 59 1325.4

5440,78 33,46 234,61 _,_10 1_,00 14 37 4 4840,8

1925.56 53,43 "10.63 _._6 I_O.O0 2 53 59 1325.4

5440.76 35.46 254.61 88.30 1¢d3.00 14 37 4 4640.8

OIFFEMENTIAL CORI_CTIONS
TDE-2.7793 TRA -.691| TC3-_.04_ BAU .5757

ROE Z.29_2 _A ._f_'_ RC3 .5605 F_J .03_

F0[-2,31_2 FRA -.3213 FC3 -.8113 B_ ° 14046

BOE 3.6045 _IRA ,7416 BC3 J ,JgO0 V_k° -736

INC.11,0837 Vl 29.471

APO 151,42 v2 35.207

ETC _28,34 CLP-139,38

RAP 243,58 ECC 1.5955
INJ 2 LAT ZNJ 2 LONG

40,91 67.64

40.92 251.41

40,91 67,64

40.92 251.41

40,91 67,64

40,92 251.41

ORBIT OETEI_4IN_TION ACCURACY

ST 2736,4 52 2202.7 SS 1476.1

CRT -.9912 CRS .9997 CST -.9939

LSA _802,7 MSA _41.6 SSA 4.1

ELI 3505.4 EL2 228.1ALF 141.22

NI0-CO.IR_ EXECUTION ACCURACY

SGT 3731.1 SGR Z4_7.6 SG3 228.0

-._4_ RRF "._J32 RTF .9691

4467.9 1_3 ,1399 R13 -,9867

5_1 44_._ _. 648.7 THA 147.17

LAUNCH DATE 4UG 26 1970 FLIGHT TINE 154.00 ARRIVAL CATE JA_ 27 1971

HELI(X:ENTRIC CONIC

RL 151.18 LAL -,(30

RP 107.66 LAP 3.37

RC 107,765 GL -56.21

PLAN[TOC[NTRIC CONIC

C3 27.962 VHL 5.288

LNCH 42'NTH LN_H TINE

L_3,79 3 3 3

159.2J 15 39 44

20.79 3 3 3

159,21 13 59 44

20,79 3 5 3

159.21 15 39 44

OIFFERI[NTIAL CCIRRECT|C_NS

TOE-2.7806 TRA -.5284 TC3-1,5107 8AU .6_

ROE 1.98_ _A .1475 _ .7265 FAU .04178
FOE-2.5335 FRA -.2197 FC3-1.1935 6_k° I4L_4

(_E 3.4173 8RA .5486 BC3 1.6763 FSP -878

0ISTANCE 435.875

LOt. 332.35 VL 26,_05 GAL -1,30 AZL 99,40 HCA 2OI,09 SMA 128,62 ECC ,17681

LOP I73,I8 VP 37,862 GAP 3,99 AZP 81,_2 TAL 186,06 TAP 27,15 RCA lO5,B8

GP 61,75 ZAL 92,47 TAP IlJ,_O ETS 40,56 ZAE 112,46 ETE 155,44 ZAC 156,01

INC 9,4035 91 29.471

_PO 151.37 V2 35.198

ETC 236.42 CLP-139.B3

0LA -71,79 RAL 198,98 RAO 65_,1 VI[L 12,220 PTH 2,L_ VHP 6,842 OPA 45,72 RAP 240,47 ECC 1.4602

L-I TIN[ INJ LAT _NJ LONG INJ RT AS(: INJ AZNTH INJ TINE PO CST TIN 4NJ Z LAT INJ 2 LONG

1856,25 37,19 67,04 94,51 156,91 3 33 59 1256,3 44.47 63,07

5380.24 37,L=_ 252,73 94,55 156,90 15 9 25 4780.Z 44,46 248.76

1856.25 37,19 67,04 94,51 156,91 3 33 59 1256,3 44,47 63.07

5380,24 37,20 252,73 F4,33 156,90 15 9 25 47_.2 44,48 248.76

1856.25 37.19 67.04 94,_1 156.91 3 33 59 1256.3 44,47 63.07

5380,24 37,20 232,73 94,53 156,g0 15 9 _5 4780,2 44,48 248,76
NID-C.OIJRS{E [_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5671,3 _ 2342.1 SG3 273.0 ST 3062.9 SR 2158.2 SS 1628.6

RRT -.9540 _ -.99_0 RIT .9_ CRT -.9940 CRS .9999 CST -.9953

4324,7 R_5 ,1513 RI3 -,9839 L$A 4079.9 MSA 213,4 SSA 5.0

SGI 4483,9 _K_2 60_.I THA 149,39 ELI 3741,9 EL2 192,9 ALF 144,89

LAUNCH DATE AUG 26 I970 FLIGHT TIME 156.00 ARRIVAL DATE JAN 29 1971

H_LI(X:ENTRIC CCNIC

RL 151.18 LAL -.00

RP 107.69 LAP 3.34

RC 110.046 GL -53.02

PLANETC(ENTRIC CONIC

C3 22.740 VHL 4.769

LNO4 ATNTH LNO4 TINE

Z_Z.95 3 41 19

157.05 14 8 50
22.95 3 41 19

157.05 14 B 50

22.95 _ 41 19

157,05 14 B _O

01STANC( 441,g_3

LOL 332,35 VL 26.879 GAL -J,11 AZl. M,13 _ 204.29 SNA 128,45 ECC ,17797 INC 8,1486

LOP 176,43 VP 37,83G GAP 4,_3 AZP 8_,36 TAL 185,14 TAP 29,43 RCA J05,59 APO 151,32

GP 56.74 ZAL 91.67 ;rAP 113._ [TS 41.05 ZAI[ 115.32 ETE 1_.06 7AC 151.92 ETC 241.73

OLA -69.92 RAL 207.42 RAO 6_67.9 V[L |2.003 PTH 2.14 VHP 6.298 DPA 40.89 RAP 238.17

L-I TIME INJ LAT INJ _ INJ RT A_ INJ A2NTH INJ TIME PO CST TIN INJ 2 LAT
1799.77 _9.82 61.84 99.67 133,43 4 II 19 1199.8 46,87

5334,82 59.B3 2_0.76 99,69 155.45 15 37 45 4734.8 46.88

J799,77 3<3.82 M.64 _.67 155,45 4 II 19 1199,8 46,87

55_M.82 _J,B3 2_,76 99,69 153,45 15 37 45 4734,8 46,68

17_.77 39,82 61,84 _,67 135.45 4 11 19 1J99,8 46,87

5334,82 39,83 2_0,76 9g,69 1_3,4_ 15 37 45 4734,8 46,88
DIFFERENTIAL CORf_CTION_

TDE-2.7326 TRA -.M20 TC3-2.0168 _ .66_

1,6833 RRA .0514 RC3 .85M FAU .04832

FOE-2.6246 FRA -.09_4 FC3-1.8473 6SP 144215

_OE 3.2094 8RA .5854 0C3 2.1gOl FSP -1006

NID'-C, QJI_ EXECUTION ACCURACY

SGT 4053._ _R 2187.7 SG3 313.4

-.9_74 Rl_ -._JZD R7F .9693

4_86.3 RZ5 ,15B2 RI3 -._16

SGI 4SS4.I SG2 559.6 THA 132.10

Vl 29.471

V2 35.189
CLP-141,08

ECC 1,3742

INJ 2 LONG
58,03

245,97

58.03

245, :)7

58,03

245.97

ORBIT OETERNINATION ACCURACY

ST 3308.2 5R 2023,4 S5 1717.2

CRT -.9955 CRS 1.0000 CST -.9959

LSA 4236,7 NSA 192,7 SSA 5.9

ELJ _74.4 EL2 163.9 ALF 148.60
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH 0ATE AUG 26 1970

Ht[LIOCENTRIC CONIC

RL 151.18 LAL -.00

RP 107,72 LAP 3.30

RE 112.324 GL -49.83

PLAN[TOCENTRIC COMIC

C3 19.239 VHL 4.386
LNCH ATNTH LNCH TII4[

25.32 4 16 30
154.68 14 33 43

25.32 4 16 30

154.68 14 33 43
23.32 4 16 30

154.68 I4 33 43

FLI_.tT TIHE 158.(30 ARRIVAL QATE JAN 31 197]

DISTANCE 448.083

LOL 332.35 VL 26.853 GAL -.9| AZL 97.11 NCA 207.50 SNA 1Z8.28 [CC .|79Z_ INC 7.1711 vl 29.471

LOP 179.66 VP 37.808 GAP 4.67 AZP 83.63 TAL 184.18 TAP 31.68 RCA 105.28 APO 151.27 V2 35.179
GP 52.12 ?AL 90.60 ZAP 119.23 ITS 41.50 ZAIE 118.01ETE 140.92 ZAC 147.97 ETC 245.36 CLP-142.67

DLA -67.88 RAL 214.95 RAO 6567.8 V1EL 11.858 PTH 2.10 VHP 5.938 OPA 36.35 RAP 236.50 ECC 1.3166
L-I T11_ INJ LAT JNJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN |NJ 2 LAT INJ 2 LONG

1752.84 41.55 58.38 |03.83 149.80 4 45 43 1152.8 48.31 52.75

5301.55 41.55 248.84 103.85 J49.80 16 2 4 4701.6 48.32 243.22

1752;84 41.55 58.38 103.83 149.80 4 45 43 1152.8 48.31 52.75

53OI.55 41.55 248.84 103.65 149.80 16 2 4 4701.6 48.32 243.22

1752.84 41.55 _._ 103.83 149.80 4 45 43 1152.8 48.31 52.75
5301,55 41.55 248,84 103.85 149.B0 16 2 4 4701.6 48.32 _43.22

01FFERENTIAL CORRECTIONS NID--COJR_ EXECUTION ACCURACY

70[-2.6451 TRA -.2427 TC3oZ.5483 BAU .69_3 SGT 4L_O.6 SGR ZOI?.7 SG3 346.3

ROE 1.4094 A_A -.0228 RC3 .9370 FAU ,05381 RRT -.9395 mF -.5903 RTF .9700

F0£-2.599I FRA .O499 FC3-2.4213 BSP 14676 _d_ 4660,1 1_3 .1609 R13 o.9797 LSA 4289.7 NSA 178.1

8DE 2.9971 8RA .2438 6C3 2.7152 FSP -ills SGI 4631,5 S_2 515.8 THA 154.92 ELI 3921.4 £1.2 139.9

LAUNCH 0ATE AUG 26 1970 FLI_'IT TIN[ lEO.00 ARRIVAL DATE

I._LIOCENTRIC CCNIC DISTANCE 454,|_

RL 151.18 LAL -.00 LOL 332.35 VL _.825 GAL -.70 AZl. 86.38 14CA 210.71SNA 128.09 ECC .18067 INC 6.3841

RP IO7.75 LAP 3.26 LCP 182.g0 VP 37.T19 GAP 5.O1AZP 84.51 TAL 183.19 TAP 33.gO RCA 104.95 APO 151.24

RC IJ4.599 GL -46.69 GP 47.88 ZAL 89.27 ZAP 123.04 [TS 41.86 ZAI[ 120.00 ETE 143;84 ZAC ]44.29 ETC 247.95

PLANETOC[NTRIC COLIC

C3 16.803 VHt. 4,099 DLA -65.73 RAt. L_ZI.(dJ RAO 6567,7 VI[L |1.755 PTH Z.07 VHP 5.705 DPA 32.11 RAP 235.35
LNCH AZNTH _ TINE L-I Till[ INJ LAT INJ L(]_ |NJ RT AS( |NJ AZNTH ;NJ TIN[ PO CST TIN INJ 2 LAT

27.84 4 48 59 1713.12 42.53 53.80 107.23 146.09 5 I? 32 1113.1 48.99

152.16 14 54 55 5278.16 42.54 247.0£ 107.25 146.09 16 L_Z 54 4678.2 48.99

27.84 4 48 59 1713,12 42,53 53.80 I07,23 146.09 5 17 32 Ill3.1 48.99

152.16 14 54 55 5278,16 42.54 247.0_ 107.25 146.09 16 22 54 4678.2 48.99

27.84 4 48 59 1713.12 42.53 53.80 107,23 146,09 5 17 32 Ill3.1 48.99

152.16 14 54 55 5278.16 42.54 247.0_ 107,25 146.09 16 22 54 4678.2 48.99

DIFFERENTIAL CCIqt_CTION5 MID-COURSE [}ECUTICI4 ACCURACY

T0[-2.5299 TRA -.IO35 TC3-3.0e34 8AU .7266 SGT 4361.5 SGR 1845.3 S03 370.5

ROE 1.1134 RR_ -.0793 RC3 .9775 FAU .05750 RRT -.gEO3RRF o.9079 RTF .9706

F02-2.4799 FRA .2015 FC3-Z.9627 B!h° 14948 SGB 4735.8 R_3 .1597 RI3 -.9781

8OE 2,78_ _A .13_0 _C3 3,2346 FSP -]1_ S_I 4711,8 _Z 4_,_ THA 15_,65

CRBIT DETERMINATION ACCURACY

ST 3465.1 SR 1841.3 SS 1742.5

CRT -.9963 CRS 1.(3OOO C$T -.996!
S$A 6.9

ALF 152.06

FEB 2 1971

Vl 29.471

V2 35.169

CLP-144.4D

ECC 1.2765

INJ 2 LONG
47.42

240.84

47.42
240.64

47.42

240.64

CR_IT DETERt4IN_TION ACCURAC_

ST 3538.6 SR 1642.3 SS 1712.1

CRT -.9968 CRS .9999 CST -.9960

LSA 4257.0 NSA 167.1 SSA 8.O

ELI 3899.3 EL2 119.1 ALF 155.15

LAUNCH 0ATE AUG 26 1970 FLIGHT TIME 162.00 ARRIVAL CAT[ F£6 4 1971

HELIOCENTRIC CONIC DISTANCE 460.233

RL 151.18 LAL -.00 LOt. 332.35 VL 26.797 GAL -.48 AZL 95.73 H<A 213.92 SNA 127.90 ECC .1822! IN( 5.7334 VI _9.471

RP 107.79 LAP 3.ZO LOP 186.14 VP 37.748 GAP 5.34 AZP 85._4 TAL 182.17 TAP _6.09 RCA 104.60 APO 151.21 VZ 35.158

RC 116.871 0L -43.60 0P 44.05 ?AL 87.71 ZAP 126.65 [T5 42.10 ZAl[ 121.56 ET[ 146,70 ZAC 140.91ETC 249.87 CLP-146.15

PLAN[TOCENTRIC CONIC
C3 15.0_ VHI. 3._2 DLA -63.49 RAL _27,75 RA0 6367,6 V_L 11._1 PTH 2.05 VHP 5.5_3 OPA 28.1_ RARr2_.62 [CC 1.2480

LNCH 4_4TH LNCH TINE L-I TII_ ZNJ LAT |NJ _ INJ RT AS_ INJ ATNTH INJ TIN[ PO CST TIN |NJ 2 LAT 1NJ 2 LONG

30.46 5 19 16 1678.79 42.92 49.23 ll0.IJ 142.45 5 47 15 1078.8 49.04 42.21

149.54 15 13 _ 5263.03 42.93 245.42 II0.I2 142,4_ 16 40 46 4663.0 49.05 238.40
30.46 5 I9 16 1678.79 42.9_ 49.23 IIO.]! I42.45 5 47 15 1078.8 49.04 42.21

149.54 15 15 3 5263.03 42.93 245.42 11042 142.45 16 40 46 4663.0 49.05 238.40

30.46 5 19 16 1678.79 42._Z 49.23 110,11 14E.45 5 47 15 1078.8 49.04 42.21

149.54 15 13 3 5263.03 42.93 245.42 II0.l_ |42.45 16 40 46

OIFFERI[NTIAL CORR[CTICNS MI0-C(_UR_I[ E_CUTIOI ACCURACY

TOE-2.4012 TR4 .O30_ TC3-3._O89 84U .7535 _T 4519.1S_R IM3.4 _G3 _6.6
.9793 RRA -.1214 RC3 ._37 F_U .03MZ RRT -.�EOI IN" -.M47 RTIr .9712

F02-2.3019 FRA .35_[} FC3°3.4_ B_IP 15253 _ 4_Z'_.3 R_3 .1544 213 -.9769

8OE 2.5932 _A .1253 BC3 3.7406 FSP -IZ/_O SGI 480_.0 SC_ 443.Z THA 160.15

4663.0 49.05 238.40

CR61T O[TERNIN_TION ACCURACY

57 3545.4 SR 1450.6 S$ 1642.Z

LSA 4164,8 MSA 160.5 SSA 9.1

ELI 3_29.4 EL2 100.6 ALF I57.79

LAUNCH DATE AUG 26 19?0 FLIed'IT TIN[ 164.00 ARRIVAL DATE FEB 6 1971

Ol STANG_ 4_6._1

T0[-2.2617 TR4 .170_ TC3-4.IOE_ eMJ .T_93

_O_ .SZO'Z RR_ -.151_3 Re3 .9626 F_U .OEO�I

FD[-2.0834 FRA .4994 FC3-3.8153 B_P 15572

BOE 2.4059 _R_ .2299 6C3 4.218_ FSP -I_

J,_LI(X[NTRIC _qIC

151.18 LAL -.00 LOt. 332.35 VL L_.767 G_L -.25 A_. tR.18 _ 217.13 SNA 127.71 ECC

RP 107.82 LAP 3.13 t.CP 189.37 VP 37.717 GAP 5.C_ AZP B5._16 TAL IBJ.II TAP 38.24 RCA

RC 119.1_ GL -40._8 GP 40.58 7AL 85.9_ ZAP 130.04 (TS 42._7 ZN[ 122.73 [T( 149.41 ZA¢

PL4NI[TOCENTRIC CCI_IC
C3 13.819 W¢I. 3.717 OLA -61.ZI RAI. 233.27 RAO _5_?.S _ II,_ll PTH Z,04 VHP 3.488 ORA 24.57 RAP 234.26 ECC 1.2274

LNCH A2'NTH LI_J,I TIME L-_ TIN[ IN./ L.AT INJ _ INJRTAS_ INJ A2NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
33.17 5 47 51 lMB.46 42.82 44.?4 11Z.$5 I3_,_NS 6 15 I_ 1048,5 48.60 37,21

146.83 15 28 33 5255,05 42.83 244.11 112._ !_.95 16 56 8 4655.0 48.60 236.58

33.17 5 47 51 1M8.46 4R,82 44.?4 1|Z,65 1M.96 6 IS 19 1048._ 48.60 37.21

146.83 15 28 33 5255.03 42.83 244.11 IIZ,_ 1_,95 16 56 8 4655.0 48.60 236.58

33.17 5 47 51 1648.46 42.82 44.74 11_.i5 I_,_NS 6 15 19 1048.5 48.60 37.21
I46.83 15 28 33 52_5.03 42.83 244.|1 IIZ.N IM.gS 16 36 8 4655.0 48.60 236.58

OIFFEIq[NTIAL CORIM[CTION5 NI0-C(_U_ (_OUTIOI ACCURACY ORIBIT OKT[I_41NATION ACCURACY
S0T 4666.Z _ 1533.9 S_3 395.1 ST 3491.0 SR 1273.0 SS 1540.1

49|1,_R23 .1462 RI3 -.9757 LS_ 4019.3 NSA 156.1 SSA. 10.3

S_I 48_4.2 SG2 416.3 THA 16_.38 ELl 3714.9 EL2 83.5 4LF 160.00

.18387 INC 5.1832 vI 29.471

104.23 APO 151.19 V2 35.147

137.87 ETC 25J.35 CLP-|47.90

1_47



JPLTM33.99 EARTH--VENUS TRAJECTORIES ¢VOL 5 1970)

LAUNCH DATE AUG Z6 1970

HELI(XENTRI¢ CCIMI C

RL 151 .18 LAL °.00

RIP lOT .86 LAP 3.05

RC 121.402 GL -37.63

PLANE TOCENTRJ C CONIC

C3 12.925 Wit. 3.59_

LNO4 AZNTH LNCH TIN[

35.94 6 15 4

144.06 15 41 49
35.94 6 15 4

144.O6 15 41 49

35.94 6 15 4

144.06 15 41 49

FLIGHT TZNE IGG.O0

DISTANCE 472.316

LOL 332.35 VL 26.757 GAL -.01 AZL 94.71 NCA Z¢_0.54 SNA

LOP 192.60 VP 57.685 GAP 6.01 AZP 86.41 TAt. 190.05 TAP

GP 37.47 ZAt. 85.96 ZAP 155.20 ETS 42.38 ZAE 115.60 ETE

Ot.A -58.89 RAt. 238.55 RAO 6567.5 VI[L 11.589 PTH 2.05 VHP

t.-X TZNE INJ t.AT |NJ _ [NJ RT ASC |NJ A214TH

16Zl .15 42.32 40.59 115.01 155.68
5255.31 42.33 245.14 115.O2 1 _ ,¢P.1

1621.13 42.3_ 40.39 115.01 135.68

5255.31 42.33 245.14 115.02 135.67

1621.13 42.52 40.39 115.01 155.68

5255.31 42.53 243.14 115,02 155.67
DIFFERENTIAL CORgI[CTICNS

T02-2.1354 TRA .36|0 TC5-4.6075 8AU .8134

ROE .7089 RRA -._3 RC5 .9G21 FAU .O6287

FDEo1.8968 FRA .7278 FC5-4.21|5 8SP 16565

8Ot[ 2.2499 BRA .4158 BC5 4.7069 FSP -1429

LAUNCH DATE AI,,We 2G 191'19

HEL ;OCENTRXC CCNIC

RL 151.18 t.AL -.iX)

RP 107.89 LAP 2.96

RC 123.660 GL -34.76
PLAN[TOCENTRI C C.CNI C

C5 12._K)2 VHL 3.507

LNO_ A2'NTH LNCH TIN[

38.76 6 Al 16
141.24 15 55 6

38.76 6 41 16
141.24 15 55 6

38.76 6 41 16

141.24 15 53 6

NI0-(J:U_E EX[CUTZON ACCURACY

_T 441.18.3 _ |469ol _3 417.5

RRT -.9548 _ -.9772 R'_ .9681

SG6 _094..1 RZ3 .1544 R15 -.9721
SGI 5077.4 _ 419.5 THA 163.84

FLIG, IT TIN[ 168.00

8ISTAN(Z 4.18._1

LOI. 532.55 VL 26.?05 CAL .25 ATL 94.19 PICA Z15.56

L_P 185.85 VP 3"1.652 CAP 6.35 ATP 86.89 TAt. 178.92 TAP

GP 34,69 ZAL 81.84 ZAP |5G.12 ETS 42.46 ZAE 124.25 ETE

ARRIVAL DATE FEB 8 197J

127.51 ECC .18568 IN(: 4.7095 Vl 29.471

40.57 RCA 103.85 APO 151.19 VZ 35.136

151.94 7AC 135.15 ETC 252.52 CLP-149.60

DIFFERENTIAL COI_qEC T |Ol_q

TOE-1.9_ TRA .4_ TC3-4._.15 8MJ ,8_5

ROE .5595 _A -._'0_ RC3 .54_ FAU .05919

IrO£-I .GO29 FRA .7786 FC3-4.1723 BSP 1f_18

BOE 2.0551 BR_ .510P 8C3 4.9995 FSP -12_9

5.464 OPA 21.24 RAP 254.21ECC 1.2127

|NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

6 42 5 1021.1 47.76 32.49

17 9 25 4655.5 47.77 255.24

6 42 5 1021.1 47.76 52.49

17 9 25 4655.5 47.77 255.24

6 42 5 1021.1 47.76 32.49

17 9 25 4655.3 47.77 255.24

ORBIT DETERNINATION _CCURACY

ST 3421.0 Sa 1145.5 SS 1462.7

CRT °.9975 CRS .9986 CST -.9926

t.SA 3889.0 NSA 172.2 SSA 11.5

Et.l 5606.8 EL_ 76.5 ALF 161.52

ARRIVAL DATE FEB 10 1971

117.5J ECC .18762 IN(: 4.2944 Vl 29.471

42.47 RCA 103.42 APO 191.19 v2 55.124

154,25 ZAC 152.74 ETC 255.49 CLP-151.24

OL.A -_,_6 R/¢ 243.05 /tt0 8g.1.5 V[L 1|.5(R PI_ 2.02 _HP 6.479 OPA 18.19 RAP 234.43 ECC 1.2025

t.-I TIIA_ ZNJ LAT INJ _ INJ RT A_C _NJ AZMTH INJ T|ME PO CST TIN _NJ 2 LAT INJ 2 LONG

1595,g0 4|,49 36._0 11.1,_ 1_2,_5 _ 7 52 995,9 46,61 28.05

525.1.42 41.50 242,58 11.1.50 132.62 17 _ 44 4657,4 46,62 254.42

15_.g0 41,49 _._ 11.1.L_ 152,65 7 7 52 995.9 46.61 28.05

5257.42 41.50 241_5_ 11.1._0 152,G2 1710 44 4657.4 46.62 234.42
1595.90 41,49 36,_ 11.1.19 158.65 7 7 52 995.9 46.61 28.05

5257.41 41.50 Z4Z,_ 11.1.50 131.6_ 17 _0 44 4657.4 46.62 254.42

NI0-C_UR_ [_OJTION ACCUI_Y OR8IT OETERN|NATION ACCURACY

_T 4819.9 _ 12.18,3 SG3 3_3.6 ST 3241.3 SR 979.5 SS 1282.9

RRT -._00 FINF -.96.14 RTF .9701 CRT -.9984 CRS .9971 CST -.991T

SG_ 5(_3.3 _ .1282 R13 -.972T LSA 3617.5 NSA 157.7 SSA 12.9

SGI 50M,S SG_ 5_.1.5 THA |66,05 ELI 5385.6 EL_ 52.3 ALF 163.21

LAUNCH DATE AUG 26 1970

HELIOCENTRIC CONIC

RL 151.18 LAL -.00

RP 107.93 LAP 2.86

RC 125.912 GL -51,97

PLAN[TOCENTRI_ CONIC

C5 11.895 VHL 5,449

LNO4 AZ_4TH LNCH TINE

41.62 7 6 43

158.38 16 2 33

41.62 7 6 43

1_.58 16 2 33

41,62 ? 6 45

138.58 16 2 33

FLIGHT TINE 170.00 ARRIVAL DATE FEB 1_ 1971

DISTANCE 484.310

LOt. 552.35 Vt. 26.674 GAL .52 AZL 93.93 PICA 226.77 SNA IZ7.10 ECC .18972 INC 3.9259 VJ 29.471

LOP 199.05 VP 57.618 GAP 6.69 AZP 87.51 TAL JTT.T8 TAP 44.54 RCA 102.99 APO 151.21 V2 35.112

GP 32.Z0 FAL 79.59 ZAP 138o85 ET$ 42.55 7AE 124.66 ETE 156.54 7AC 130.61ETC 254.50 CLP-152.83

DLA -54.22 RAL 247.42 RA0 6567.5 Vt[L |1.545 PTH 2.01 VHP 5.526 DPA 15.39 RAP 234.89 ECC 1.1958

t.-I TINE INJ LAT ;NJ t.CNG INJ RT ASC JNJ A214TH INJ T_N[ PO CST TIN INJ 2 LAT INJ 2 LONG

1572.05 40.41 32.19 119.56 129.85 7 32 55 972.1 45.22 23.88

5267.04 40.42 242.45 J19,57 129.82 17 30 ZO 4667.0 45.23 234.12

1572,05 40.41 52.19 119.56 129.85 T 52 55 972.1 45.22 23.88

5267,04 40.42 242.45 119,57 129,82 17 30 21_ 4667.0 45.23 234.12

1572.05 40.41 32,19 119,36 129.85 7 52 55 972.1 45.22 23.88

5267.04 40.42 242,43 119.51 129.82 17 30 20 4667.0 45.23 234.12
OIFFERENTIAL C.OI_CTIONS NIO-_OUR_ ENECUTION ACCURACY

TD_-1.8167 TRA .6234 TC3-5.2A_L_ BALI .B4L_ dl_r 5032.6 SG_ 1172.5 SG3 386.1

R0t[ .5090 RRA -.2149 RC3 .7.167 FAU ,05756 RRT -.9441 _ -,_J84 RTF ,9699 CRT -.9991CRS .9938

F02-|._691 FRA .89_9 FC3-4,I89G 8SP 16_87 _ 516.1,4 _ ,1|37 R15 -.9719 LS_ 3382.1 NSA 160.4

801[ 1.8866 BRA .6594 BC3 5.X}07 FSP -1274 S_1 5155.6 _ 577.4 THA 167.55 ELl 5185.9 EL2 55.4

LAUNCH OATE AUG 26 19713 FLI6HT TINE 172.00 ARRIVAL 0ATE

/'_LIOCENTRIC CONIC OISTANCE 490,277

RL 151.18 LAt. -.00 LQ. 552.35 VL L_.641GAL .80 A21. 95.59 H CA 129.98 St,AA 126.89 ECC .19197 IN(: 3.5947

RP 107.97 LAP 2,75 LOP L_O_,2.1 VP 3.1._3 GAP 7.02 AZP 8.1.69 TAL 176.61 TAP 46.59 RCA 102.53 APO 151.25
RC 128.158 GL -29.17 GP 19.9_ ZAL .1.1.25 ZAP 141,_4 ETS 42°66 ZAE 124,95 ETE 158.22 ZAC 128.73 ETC 255.02

PLANETOCEI_RIC CONIC

C5 11.667 W4L 3.416 DLA -51.89 RAt. 251.51RAO 6_tS.1.4 VI[L 11,555 PTH 2,01 _4P 5.597 OPA 12.81 RAP 255.55

LNO4 AZt4TH LNO4 TINE t.-I TINE INJ LAT |NJ _ IN,/ RT A_I¢ INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT

44.52 7 51 37 1548.98 39.12 18.3d 111.85 12.1.29 7 57 26 949.0 43.65

155.48 16 10 16 5L_2.02 39.15 242..1_ 121.86 127.28 17 _ 18 4682,0 43.66

44.52 7 51 57 1548.90 39.12 Z_,34 121,85 12.1.29 7 57 26 949.0 45,65
135.48 16 10 16 5282,01 _J.13 Z42..13 121.86 11.1.18 17 38 18 4682.0 45.66

44.52 7 31 57 1549.98 59.12 _.34 121.85 127.29 7 57 26 949.0 45.65

135.48 It 10 16 5182.02 39.13 242..13 |Zl.86 127.28 17 38 18 4682.0 45.66
DIFFI[RI[NTIAL CO_RECT|ONS NI0-_UI_J_ _ECUTION ACCURACY

T0_-1,66_J TRA .M57 TC_-5,4_ _ .8_44 S_T _|4_,0 _R 1084._ _k;5 577.2

ROE .4469 RR_ -.__RC3 ..1073 FAU .05559 RRT -.9_8 RRF -.9477 R1T .9696

FOE-I.15EI FRA 1.0001FC_-4.124.1 _IP 16583 Sr_ 5258,0 RL_J .09_9 R15 -.97|0

801[ 1,7276 _RA .8159 _3 5,5415 F_k° -1248 5G1 5244,8 $6_ 572.0 THA 168.77

ORBIT DETERNINATION ACCURACY

ST 3066.5 SR 865.4 SS 1145.9
CST -,9889

SSA 14.2

ALF 164.25

FEB 14 1971

Vl 29.471

v2 35.099

CLP-154.56

ECC 1.1920

ZNJ 2 LC_NG
19.95

234.34

19.95

254.34

19.95
234.54

ORBIT DETERNIN_TION ACCURACY

ST 2875.5 SR 772.2 SS 1015.2

CRT -.999G CRS .9874 CST -.9848

LSA 5159.4 NSA 166.6 SSA 15.4

ELI 2975.4 EL2 20.1ALF 164.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH CATE AUG 26 197O FLIGHT TIME 174.00 ARRIVAL CATE FEB 16 1971

HELIOCENTRIC CONIC

RL 151.18 LAL -.00

RP 108.01 LAP 2.64

RC 130.397 GL -26.67

PLANE TOCENTRIC CONIC

C3 11.596 VHL }.A05

LNCH ATMTH LNCM TIME

47.44 7 56 8

132.56 16 16 18

47.44 7 56 8

132.56 16 16 18

47.44 7 56 8

132.56 16 16 18

OlFFERENTIAL CCRRECTIONS

TCE-1.5288 TRA .9440 TC}-5.6925 BAU .8_I

ROE .4011 RRA -._153 RC} .6431 FAU .0_360

FDE -.9622 FRA 1.0H79 FC3-4.0017 BSP 17056

802 1.5805 BRA .9729 BC} 5.7287 FSP -I240

DISTANCE 496.2L_

LOL 332.35 VL 26.608 GAL 1.10 AlL 93.29 PiCA 233.19 SMA 126.6H ECC .19439 INC 3.2934 Vl 29.471

LOP Z05.49 VP 37.548 GAP 7.36 AlP 88.03 TAL I75.AZ TAP 48.61 RCA 102.05 APO 151.30 VZ 35.086

GP 28.00 ZAL 74.80 ZAP 143.67 ETS AZ.81ZAE I25.09 ETE 159.89 ZAC 127.08 ETC 255.65 CLP-155.83

CLA -49.57 RAL 255.34 RAD 6567.4 VEL 11.532 PTH Z.0I VHP 5.690 GPA 10.45 RAP 236.38 ECC 1.1908
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LA T INJ 2 LONG

1526.16 37.67 24.63 |24.19 124.99 8 21 34 926.2 41.94 16.23

5_')Z.26 37.69 241.48 124.Z0 124.98 17 44 41 4702.3 41.95 235.07
1526,16 37.67 24.63 124.19 124.99 8 21 34 926.2 41.94 16.Z3

5302.26 }7.69 241.48 124.20 I24.98 17 44 41 4702.3 41.95 235,07

1526.16 37.67 24.63 124.19 124.99 8 21 3A 926.2 41.94 16.23

5302.26 37.69 241.48 124.20 124.98 17 44 41 4702.3 41.95 235.07

MI0-COURSE EXECUTION ACCURACY C_61T CETERMINATION ACCURACY

SGT 52§8.0 _ 1010.0 _} }66.7 ST 2677.8 SR 699.4 SS 899.1

RRT -.9283 I_ -.9153 RTF .9698 CRT -.9996 CRS .9763 CST -.9794

S[_ 5554.2 RZ3 .0823 RI} -.9709 LSA 2904.7 MSA 17A .I SSA 16.5

SG| 5341.4 ,_2 }69.8 THA 169.84 ELI 2767.5 EL2 18.9 ALF 165.37

LAUNCH OATE AUG 26 1970 FLIGHT TIME 176.00 ARRIVAL CATE FEB 18 1971

HELIOCENTRIC CONIC

RL 151.18 LAL -.DO

RP 108.05 LAP _.51

RC 132.627 GL -24.16

PLAMETOCENTRIC CONIC

C3 11.665 VHL 3.415
LNCH AZMTH LNCH TIME

50.39 8 213 28

129.61 16 20 42

50.39 8 20 28

129.61 16 20 42

50.39 8 20 28

I29.61 16 ZO 42

DIFFERENTIAL CCRRECTIONS

TDE-1.3770 TRA 1.1238 TC3-5,7675 BAU .90_

ROE .3628 RRA -.2459 RE3 .5683 FAU .05066

FOE -.774A FRA 1.1800 FC3-}.7594 BSP 17194

BDE 1.4240 BRA |.1_O4 _C3 5.7955 FS_ -1191

OISTANCE 502.144

LCL }52.35 VL 26.575 GAL 1.42 AZI,. 93.02 HEA 236.39 ,_AA 126.46 ECC .19699 INC 3.0167 Vl 29.471

LOP L_8.71 VP 17.512 GAP 7.71 A2'P 88.}} TAL 174.21 TAP 5(].60 RCA 101.55 APO 151.37 v2 35.074

GP 26.22 ZAL 72.31 ZAP 145.82 ETS 43.02 ZAE I25.17 ETE 161.38 ZAC 125.63 ETC 256.24 CLP-157.Z5

OLA -A7.29 RAL 2§8.94 RAO 6567.4 VEL 11.515 PTH 2.01 VHP 5.800 CPA 8.27 RAP 237.38 ECC 1.1920

L-I TIME INJ LAT |NJ LONG INJ RT A._C INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1505.04 36.11 21.03 126.61 1_2.91 8 45 31 903.0 40.14 12.66

5}27.89 }6.12 244.68 126.61 I_.90 17 49 29 A727.9 40.15 236.30

150}.04 }6.11 21.03 126.61 122.91 8 45 51 903.0 40.1A 12.66

5127,89 36.1_ 244.68 126,61 12_.90 17 49 29 A727.9 40.15 236.30

1503.04 }6.11 21.03 186.61 122.91 8 45 31 903.0 40.14 12.66

5327.89 _6.12 244._ I26.6| 122.90 17 49 29 4727.9 40.15 2}6.30
MIO-COUR._E E_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

.SGT 5346.4 SGR 943.9 SG3 364.1 ST 2458.8 5R 635,5 SS 786.0

RRT -.9166 RRF -.9"ZO8 RTF .968_ CRT -.9980 CR5 .9544 CST -.9698

5_ 54_9.1R_3 .07lJ RI} -.9697 LSA 2651.6 MSA 189.2 SSA 17.4

,_I 5416.} _W;Z }72.4 THA 170.76 ELl _'_39.3 EL2 38.5 ALF 165.53

LAUNCH CATE AUG 26 197_ FLIGHT TIME 178.00

HELIOCENTRIC CONIC

RL 151.18 LAL -.0_ LOL 332.35 VL

RP 108.09 LAP 2.38 LOP 211.92 vP

RC 134.850 GL -21.77 GP 24.64 7AL

PLANE TOCENTRIC CCeAIC

C3 11.868 VHL }.445

LNCH AZNTH LNCH TIME

51.}7 8 44 47

126.63 16 23 23

53.37 H 44 47

I26.63 16 23 23

53.37 8 44 47

126.63 16 23 23

CIFFERENTIAL CCRRECTIONS

702-I.2298 TRA 1.3076 TC3-5.7847 BAU .9213

ROE .3)46 RRA -.2549 Re} .5031 FAU .04790

FOE -.6092 FRA 1.2594 FC}-}.4941 6SP 17439

_DE 1.2745 BRA 1.1322 6C3 5.PEq65 FSP -1150

ARRIVAL CATE FEG 20 1971

CISTANCE 508.042

26.54l GAL 1.7A AZL 92.76 HCA 239.60 SMA 126.25 ECC .19977

37.476 GAP 8.05 AZP 88.60 TAL 172.98 TAP 52.58 RCA 1Of.D3

69.8I ZAP 147.82 ETS A3.31 ZA£ 125.18 ETE 162.69 ZAC 124,36

LAUNCH CATE AUG 26 1970

INC 2.7599 VI 29.471

APO 151.47 V2 35.06!

ETC 256.79 CLP-158.61

CLA -45.05 RAL 262.32 RAO 6567.5 VEL 11._44 PTH 2.01 VHP 5.926 CPA 6.26 RAP 238.52 ECC 1.1953

L-I TIME INJ LAT INJ LCNG INJ RT &SC INJ AZMTH INJ TINE PO CST TIM INJ 2 LA T INJ 2 LCNNG

1A79.08 }A.46 17.52 129.08 121.05 9 9 26 879.1 38.28 9.20

5359.06 34.47 246.35 129.09 121.03 17 52 42 4759.1 38.29 238.03

IA79.08 3A.A6 17.52 1_9,08 121.05 9 9 26 879.1 38.28 9.20

5359.06 34.47 246.35 129.09 121.03 17 52 42 A759.1 38.29 238.03

1479.08 3A.46 17.52 129.08 IZl.O5 9 9 26 879.1 38.28 9.20

5359.06 34.47 246.}5 129.09 IZI.O} I7 52 42 4759.1 _8.29 238.03

MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATIC_ ACCURACY

S_T 54_5.6 S(_ 888.B S_3 141.4 ST _47.5 SR 585.0 SS 691.3

RRT -.9040 RRF -.9048 RTF .9682 CRT -.9932 CRS .9176 CST -.9565

5(,6 5507.8 R_3 .0594 RI} -.9689 LSA 2414.0 MSA 208.2 SSA 18.0

5/v1 5494.9 SG_ 376.0 THA 171.55 ELI 2321.4 ELE 65.9 ALF 165.49

FLIC,HT TINE 180.00 ARRIVAL OATE FE_ 22 1971

0IST*NCE 511.913

26.507 GAL 2.09 AZL 92.52 H_A 24Z.80 SMA 126.03 ECC .20276 INC 2.5197 Vl 29.471

37.440 GAP 8.40 A2"P _.B5 TAL |71.73 TAP 54.5} RCA I00.48 APO 151.58 V2 35.047

67.30 ZAP 149.67 ETS 43.69 ZAE 125.15 ETE 163.85 IAC 123.24 ETC 257.32 CLP-159.92

HELIOCENTRIC CONIC

RL 151.18 LAL -.(](3 LOL 332.35 VL

RP 108.15 LAP 2.24 LCP 215.15 VP

RC I}7.063 GL -19.48 GP _}.22 ZAL

PLANE TOCENTRIC CONIC

C3 1_.I99 VHL }.49}

LNCH A?MTH LN_H TIME
56.36 9 9 16

12}.6A 16 24 18

56._6 9 9 I6

123.64 16 24 18

56.36 9 9 16

123.64 16 24 18

01FFERENTIAL CORRECTIONS

TDE-I.0845 TRA 1.4981 TC}-5.7119 BAU .9376

ROE .3140 RRA -.2614 R(} .44_ FAU ,04508

FOE -.4633 FRA 1.1291 FC}-3.1990 BSP 17691

60E 1.1291 6RA 1.521} BC} 5.7490 FSP -Ill0

OLA -4_,87 RAL 265.51 RAO 6567.5 VEL 11.556 PTH E.O_ VHP 6.066 OPA 4.41 RAP 239.78 ECC 1.2008

L-I TINE INJ LAT INJ LONG INJ RT AS( INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
145}.66 32.75 14.03 131.6_ 119.}7 9 3} 30 853.7 36.38 5.78

5}96.09 }2.76 248.51 I}1.61 IJ9.16 17 _4 15 4796.1 36.39 240.26

1451.66 32.75 14.05 131.62 119.37 9 33 30 85}.7 36.38 5.78

5396.09 32.76 _48.51 131.63 I19.36 17 34 15 4796.1 36.39 240.26

1451.66 3_.75 14.01 131.6_ 119.37 9 13 30 853.7 36.38 5.78

5_6,_ }2.76 _48.51 131.63 119.36 17 5A I5 A796.1 36.39 2A0.26

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,5_T 55|7.4 S/JR 841.8 SG} 128.1 ST L_q47.4 SR 544.7 SS 615.4

RRT -.8897 _ -.8874 RTF ,9677 CRT -.9823 CRS .8599 CST -.9393

5GB 5581.3 R_3 .0488 RI3 -.9682 LSA 2193.9 MSA 231 .6 SSA 18.3

,5(,I 5_68.3 S_ 31o,0.8 THA 172.23 ELI 2116.3 EL2 98.7 ALF 165.32
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5 1970_

LAUNCH DATE AUG 26 1970 FLIGHT TINE 182.00 ARRIVAL DATE FEB 24 1971

HELIC_ENTRIC CONIC

RL 151.16 LAL -.00

RP 108.17 LAP 2.09

RC _39.Z66 GL -17.30
PLANE TC_ENTRIC CONIC

C3 12.659 VHL 3.556

LNO4 ATMTH LNCH TIME

59.39 9 34 8

1213.61 16 23 Z2

59.39 9 34 8

1_3.61 16 Z3 ZZ

59.39 9 34 8

120.61 16 Z3 22

OIFFER1ENTIAL CORRECTIONS

TOE -.9398 TRA J.6971

ROE .Z993 RRA -.2719

FOE -.333fl FRA 1.3918

BOE .9863 8RA 1.7187

DISTANCE 519.758

LOL 332.35 VL 26.473 GAL 2.45 AZL 92.Z9 HC.A 246.00 SMA 125.81 ECC .20597 INC 2.2931 Vl 29.471

LCP 218.34 VP 37.403 GAP 8.76 AZP 89.07 TAL 170.46 TAP 56,47 RCA 99.90 APO 151.73 VZ 35.034

GP 21.94 ?AL 64.82 ZAP 151.41ETS 44.|6 ?AE 125.08 ETE 164.88 ZAC 122.26 ETC 257.84 CLP-161.19

TC3-5.619I BAU .9532

RC3 .3894 FAU .04230

FC3-2.8930 BSP 17937

BC3 5.6326 FSP -1071

OLA -40.74 RAL 268.51 RAO 6567.5 VEL 11.578 PTH 2_02 VHP 6.219 OPA 2.69 RAP 241.16 ECC 1.Z083

L-| TII4[ |NJ LAT INJ LONG INJ RT ASC INJ A214TH INJ T/J_ PO CST TIM INJ 2 LAT INJ 2 LONG

1426.09 31.02 10.51 134.23 117.86 9 57 54 826.1 34.47 2.35

5439.40 31.03 251.16 134.23 |17.85 17 54 I 4839.4 34.48 243.00

1426,09 31.02 lO.flJ 134.23 117.86 9 57 54 826.1 34.47 2.55

5439,40 31.03 251.16 134.23 117.85 17 54 | 4839.4 34.46 243.00

1426.09 31.02 10.51 134.23 117.86 9 57 54 826.1 34.47 2.35

5439.40 31,03 251.16 134,23 117.65 17 54 I 4839.4 34.48 243.00

NI0-C.CURS[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 5593.7 ,_ 801.9 $G3 314.8 ST 1864.4 SR 512.3 SS 558.4

RRT -,8743 RRF -,_9 RTF .g672 CRT -.9612 CRS .7762 CST -.9190

SGe 5650.8 1_3 .0394 RI3 -.9676 LSA 1995.6 NSA 259.9 SSA 16.4

SG| 5637.6 S_, 2k_,Z _HA 172.82 ELI 1928.7 ELI 136,6 ALF 165.13

LAUNCH DATE AUG 26 1970 FLIGHT TINE 184.00 ARRIVAL 0ATE FEB 26 1971

HELIC_ENTRIC CONIC

RL 151.18 LAL -.00
RP 108.21 LAP 1,94

RC 141.459 GL -15.25

PLANETOCENTRIC CONIC

C3 13.250 VHL 3.640

LNCH A_4TH LNCH TINE
62.46 9 59 38

117.54 16 20 23

62.46 9 59

117.54 16 20 23

62.46 9 59 _8

117.54 16 20 23

OISTANCE 525.573

LQ. 332.35 VL 26.436 GAL 2.83 A2_. 92.06 HO 249.20 SMA

LOP 221.54 VP 37.366 GAP 9.|3 AZP 69.26 TAL 169.18 TAP

GP 20.79 ZAL 62.37 ZAP 153.03 ETS 44.75 Z_Q[ 125.00 ETE

125.60 ECC .L:_941 INC 2.0776 vJ 29.471

58._ RCA 99.30 APO 151.90 v2 35.021

165.79 ?AC 121.39 ETC 258.34 CLP-162.42

OLA -36.69 RAL 271.33 RAO 6567,5 VEL 11.603 PTH 2.03 VHP 6.385 OPA 1.10

L-I TINE INJ I._T INJ _ INJ RT A_ INJ A2_4TH INJ TINE PO CST TIN

1395.58 29,27 6.20 136.89 116.51 I0 22 54 795.6

5489.56 29.28 254,36 136,89 116,50 17 51 53 4889,6

J395.36 29.27 6.90 136,89 116.51 10 L_Z 54 795.6

5489.56 29.28 254.36 136.89 116.50 17 51 53 4889.6

|395.58 29.27 6.20 136.89 116.51 I0 22 54 795.6

5489.56 29.28 254.36 |36,69 !16.50 17 51 53 4889.6
OIFFERENTIAL COA_ECTIOIq$

TOE -.7958 TRA I .g055 TC3-5.4919 BAU .9676

ROE .2893 RRA -.2809 RC3 .3412 FAU .03953

FOE -.2184 FRA 1.4497 FC3-2.5829 8SP 18175

80E .8467 8RA 1.9_1 8C3 5.4625 FSP -|030

RAP 242.64 ECC 1.2181
INJ 2 LAT INJ 2 LONG

32.58 358.82

32.58 246.2B

32.58 358.82

32.56 246.2_

32.58 358.82

32.58 246.28

CRSIT 0ETERRINATION ACCURACY

ST 1706.5 5R 486.1 SS 520.6

CRT -.9248 CR5 .6670 CST -.8993

LSA 1825.8 NSA 292.3 $SA 18.4

ELI 1765.3 EL2 178.7 ALF 165.08

MI0-C.OJR_E EXECUTION ACCURACY

SGT 5664.5 _ 768.1 .S_3 301.8

RRT -.8_0 _ -.8497 R1F .9667

SG_ 5716.4 R23 .0317 R13 -.g670

S_I 5702.9 _ 391.9 THA 173.33

LAUNCH DATE AUG 26 1970 FLIGHT TINE 186.00 ARRIVAL 0ATE FEB 28 1971

HELIC_ENTRIC CONIC

RL 151.18 LAL -.00

RP 108.25 LAP 1.78

RC 143.643 GL -13.31

PLAN[TOCENTRIC CONIC

C3 13.978 VHL 3.739

DISTANCE 531.355

LOL 332.35 VL 26.404 GAL 3.23 AZL 91.87 HCA 252.40 SNA 125.38 ECC .21310

LOP 224.74 VP 37.330 GAP 9._0 A?P 89.43 TAL 167.89 TAP 60.29 RCA 98.66

GP 19.75 7AL 59.98 ?AP 154.54 ETS 45.46 7AE 124.89 ETE 166.60 ZAC 120.62

OLA -36.71RAL 273.99 RA0 6567.6 VEL 11.635 PTH 2.04 VHP 6.563 0PA -.38

INJ LAT INJ LONG INJ RT A_ INJ A2_4TH INJ TIN_ PO CST TIN

27.54 3.12 139.59 115.29 10 48 48 761.0
27.55 258.15 139._O I|5.28 17 47 _4 4947.5

27.54 3,12 139.59 115.29 10 48 48 761.0
27.55 258.15 139.60 115.28 17 47 34 4947.5

27.94 3.12 139.59 115.29 10 48 48 761.0
27.59 Z_.15 139.60 115.28 17 47 34 4947.5

NI0-COURSE EXECUTION ,t(:C-4J_ACY

TC3-5.2998 BAU .99"Z1 SGT 5737. 4 SGR 739.9 SG3 288.5
RC3 .3091FAU .03770 RRT -.8418 RRF -.8305 RW .9678

fC3-2.33flZ BSP 18901 5C_ 5784.9 _3 .0220 RI3 -.9680

8C3 5._O88 FSP -1028 SGI 5771.3 SG2 397.0 THA 173.77

LN(J-I AZNTH LNCH TINE L°I TINE
65.60 10 26 7 1361.01

114.40 16 15 7 5547._O

65.60 10 26 7 1361.01

114.40 16 15 7 5547._0

65.60 10 26 7 1_1.01

114.40 16 15 7 5547,_0

DIFFERENTIAL CORreCTIONS

TOE -.6730 TRA 2.10_

ROE .2867 RRA -.2870

FOE -.1351 FRA 1.48_O

BO£ .731fl _RA 2.1217

INC 1.8713 Vl 29.471

APO 152.10 VZ 35.008

ETC 258.85 CLP-163.61

RAP 244.21 ECC 1.2301

INJ 2 LAT INJ 2 LONG
30.70 355.12

_ . 72 250.15

30.70 355.12

30.72 Z50.15
30.70 355.1Z

_0.72 250.15

ORBIT DETERMINATION ACCURACY

ST 1591.0 5R 469.2 5S 497.9

CRT -.8739 CRS .5619 CST -.8923
LSA 1702.0 HSA 319.6 SSA 18.0

ELI 1644.0 EL2 220.8 ALF 165.28

LAUNCH OATE AUG 26 1970 FLIGHT TINE I88.00 ARRIVAL DATE MAR 2 1971

HI[LZ(X_ENTRIC CONIC

RL 151.18 LAL -.00

RP 108.29 LAP 1.62

RC 145.816 GL °11.49

PLANE TOCENTRI C CONIC

C3 14,854 _ 3.854

LNO4 ATMTH LNCH TIN[
68.84 10 54 9

111.16 16 7 6

68.84 10 54 9

111.16 16 7 6

68.84 IO 54 9

111.16 16 7 6

DISTANCE 537.1138

LOL 332.35 VL 26.369 GAL 3.65 A_I. 91.67 _ 255.59 SHA 125.16 ECC .217D7 IN( 1.6723

LOP227.94 VP 37.293 GAP 9.89 A2"P 89.58 TAL I66.58 TAP 62.17 RCA 97.99 APO 152.33

GP 18.82 ZAL 57.66 ZAP 195.96 ETS 46.31 ZAE 124.78 ETE 167.31 7AC 119.94 ETC 259.35

OLA o34.81RAL 276._O RAO 6567.6 VEL 11.672 PTH _.05 VHP 6.753 0PA -1.75 RAP 245.86

L-! TXNE INJ LAT ]NJ LONG |NJ RT AS( INJ A2_4TH |NJ TZNE PO CST TIN INJ 2 LAT
1320.60 25.84 359.02 142.35 114.19 11 16 9 720.6 28.87

5614.82 25.8_ 262.63 J42._ |14.18 17 40 4! 5014.8 28.88

1320.60 25.84 359.02 142.3_ 114,19 11 16 9 720.6 28.87

5614.82 25.85 262,63 |4Z.36 114.18 17 40 41 5014.8 28.88

J320.60 _5.84 359.02 |42._3 114.19 1! 16 9 720.6 28.87

5614.82 25.85 262.63 |4£._$ 114.18 17 40 41 5014.8 28.88
DIFFERENTIAL CORRI[CTIONS

TOE -.5133 TRA 2.3459 TC3-5.0061 6AU ._55

ROE .2809 RRA -.2994 RC3 .2632 FAU .03439

FOE -.0309 FRA 1.5465 FC3o2.0046 8SP 18729
BOE .58fl2 _RA 2.3649 8C3 5.0130 FSP -960

HIO-COUR_ E_¢UTION ACCURACY

SGT 5789.3 S_R 713.8 SG3 276.4

RRT o.8236 RRF -.8106 R_ .9662

,S_ 5833.1 R_3 .0189 R13 -.9664

_1 5819.2 SG2 402.5 THA 174.17

Vl 29.471

V2 34.995

CLP-164.76

ECC 1.2445

INJ 2 LONG
351.10

_54.71

351.I0

254.71

351.10

254.71

ORBIT 0ETERHINATION ACCURACY

ST 1489.8 SR 448.3 SS 491.7

CRT -.7887 CRS .4133 CST -.8849

LSA 1591.8 MSA 357.8 SSA 17.7

ELI 1532.6 EL2 267.9 ALF 166._2
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 26 1970 FLIGHT TINE 190.00 ARRIVAL GATE MAR 4 1971

HELIOCENTRIC CONIC

RL 151,18 LAL -.DO

RP IOH.33 LAP 1.45

RC 147.979 GL -9,79

PLANETOCENTRIC CONIC

C3 |5.888 VHL 3._6

LNCH AZMTH LNCH TINE_

72.29 11 24 33

I07,71 15 55 32

72.29 11 24 33
107.71 15 55 32

II0.00 15 1 52

II0.00 17 17 23

OIFFEMENTIAL CORRECTIONS

TGE -.3646 TRA 2.5887 TC3-4.7197 BAU 1.00_

ROE .2798 RRA -.3105 RE3 .2283 FAU .03167

FOE .0522 FRA 1.5947 FC3-1.72§9 8SP 18821

8OE .4596 8RA 2.6073 BE3 4.7252 FSP -914

CISTAN(E 542.824

LOt. 332.35 VL 26.334 GAL 4.10 AZL 91.48 H(A Z38.79 SNA 124.94 ECC

LOP 231.13 VP 37,236 GAP 10.28 AZP 89.71 TAL 165.26 TAP 64.03 RCA

GP 17.97 2AL 55.41 2AP 157.29 ETS 47.31ZAE 124.66 ETE 167.94 ZAC

• 22133 INC 1.4790 Vl 29.471
97.29 APO 152.60 v2 34,982

119.34 ETC 259.86 CLP-165.89

OLA -33.01RAL 278.86 RAG 6567.6 VEL 11.716 PTH

L-I TINE INJ LAT
1271.60 24.17

5694.10 24.18

1271.60 24.17

5694.10 24.10

3859.17 18.39

5442.56 _0.02

2.06 VHP 6.956 OPA -3.02 RAP 247.59 ECC 1.2615

INJ LONG INJ RT A_ INJ A214TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

534.40 145.14 113.19 11 43 44 671.6 27.09 346.55

267.99 145.J5 115.18 17 30 26 5094.1 27.10 260.15
554.40 145.14 115.19 11 45 44 671.6 27.09 346.55

267.99 14§,15 113.18 17 30 26 5094.1 27.10 260.15

277.80 142.20 119.22 16 39 51 5259.2 22.33 270.67

250.95 147.56 107.18 18 48 6 4842.6 32.07 242.32

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 5641.5 SGR 691.5 SG3 264.5 ST 1435.1 SR 432.8 _ 495.5

RRT -.8064 I_F -.7913 RTF .9656 CRT -.6826 CRS .2829 CST -.8932
5882.0 R_3 .0149 RI3 -.9656 LSA 1530.6 NSA 386.4 SSA 17.3

S61 5867.9 _ 407.1 THA 174.32 ELI 1466.6 EL2 309.5 ALF 167.82

LAUNCH DATE AU6 26 1970 FLIGHT TIN[ 192.00 ARRIVAL DATE MAR 6 1971

HELIOCENTRIC CONIC

RL 151.18 LAL -.(30

RP 108.37 LAP 1.28

RC 150.132 GL -8.21

PLANETC_ENTRIC CONIC

C3 17.094 VHL 4.134

LNCH AZMTH LNCH TINE
76.11 11 59 0

103.89 13 38 49

76.11 11 59 0

103.89 15 58 49

110.00 14 32 40

110.00 18 4 20

DIFFERENTIAL CORRECTIONS

TOE -.2181 TRA 2.8398 TC5-4.4245 8AU 1.0121

ROE .2812 RRA -.3217 RC5 .1988 FAU .02916

FDE .1242 FRA 1.6378 FC5-1.4769 BSP 18978

BOE .35§9 BRA 2.8579 BC3 4.4287 FSP -875

0I$TANCE 548.501

LQ. 332.35 VL 26.299 GAL 4.56 AZI. 91.29 _ 261.98 5NA 124.73 ECC .22392 INC 1.2902 Vl 29.471

LCP'2_4.33 VP 57.219 GAP 10.69 AZP 89.82 TAL 163.94 TAP 63.91 RCA 96.55 APO 152.91 V2 34.969

GP 17.20 Z/q. 33.24 2AP 158.55 ET$ 48.47 2.41[ 124.35 ETE 168.51 2AC 118.80 ETC 260.37 CLP-166.98

OLA -31.28 _ mJ.Oe RAO 6567.7 _[L 11.768 PTH 2.08 VHP 7.172 OPA -4.20 RAP 249.38 ECC 1.2813

L-I. TINE INJ LAT INJ _ INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1208.53 22.54 348.85 147.97 112.29 12 19 9 608.5 25.37 341.08
5790.64 2*4.56 274.61 147.98 112.27 17 15 20 5190.6 25.38 266.83

1208.33 22.54 348.85 147.97 112.29 12 19 9 608.5 25.37 341.08

3790.64 L=_Z.56 274.61 147.98 112.27 17 15 20 5190.6 23.38 266.83

709.21 13.82 507.76 143.52 121.58 14 44 29 109.2 17.90 301.02

3357.96 31.88 245.35 151.51 105.05 19 53 18 4738.0 33.34 234.43

NIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S6T 5889.0 SC,R 671.6 SG3 253.0 ST 1418.4 SR 420.0 SS 505.6

RRT -.7892 RRF -.7725 RTF .9635 CRT -.5616 CRS .1687 CST -.9096

Sr_ 5927.2 R25 .0115 R15 -.9654 LSA 1309.7 NSA 405.6 SSA 16.9

S_I 5913.0 _2 410.8 THA 174.85 ELI 1439.1 EL2 542.5 ALF 169.99

LAUNCH GATE AUG 26 1970 FLIGHX TIME 194.00 ARRIVAL GATE MAR 8 1971

HELIOCENTRIC CONIC

RL 151.18 L4L -.00

RP 108.41 LAP 1.10

RE 152.275 GL -6.73

PLANE TOCENTRIC CONIC

C3 18.490 VHL 4.300

LNCH AZNTH LNCH TINE

80.81 12 42 4

99.19 15 12 29

100.O0 14 46 50

IO0.O0 15 50 24

II0.00 14 15 2

110.(30 18 38 41

GIFFER1ENTIAL CCRR1ECTIONS

TOE -.0723 TRA 3.1011 TC5-4.1209 8AU 1.0196

ROE .2847 RRA -.3352 RC3 .1733 FAU .02679

FOE .1867 FRA 1.6776 FC3-1.2544 BSP 19155

BOE .2937 8RA 3.1189 BC5 4.1246 FSP -840

ClSTANCE 554.134

LOt. 332.35 VL 26.264 6AL 3.06 AZL 91.10 HCA 265.17 SNA 124.51 ECC .23086 INC 1.1044 Vl 29.471

LOP 237.52 VP 37.182 GAP 11.12 AZP 89.91 TAL 162.61 TAP 67.77 RCA 95.77 APO 153.26 v2 34.956

GP 16.50 2AL 31.16 2AP 139.75 ETS 49.81 ZAE 124.41ETE 169.01 2AC 118.31ETC 260.89 CLP-168.06

CLA -29.65 RAL 285.18 RAO 6567.7 VEL 11.827 PTH 2.09 VHP 7.4010PA -5.29 RAP 251.23 EEC 1.3043

L-I TII,_ INJ LAT INJ I.CNG INJ RT A_ INJ A2'NTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

1116.61 20.97 541.50 150.83 111.46 13 0 40 516.6 23.70 333.59

631.05 20.99 309.65 150.84 111.44 15 23 0 31.1 23.71 297.91

715.10 18,46 310.39 149.72 113.94 14 58 43 113.1 21.54 303.15

5797.84 25.53 273.35 151.86 108.97 17 27 2 5197.8 25.92 267.56

815.55 10.04 515.45 145.03 122.85 14 28 35 215.4 14.29 306.94

5270.55 32.81 238.30 154.59 10(3.19 213 6 31 4670.5 33.86 229.22

MID-COURSE EXECUTION ACCURAC_ ORBIT OETERNINATION ACCURACY

SGT 3931.0 S6R 653.6 gG3 241.9 ST 1433.6 SR 409.2 SS 518.9

RRT -.7724 _ -.7§44 RTF .9651 CRT -.4359 CRS .0725 CST -.9286

_6 9966.9 1_3 .0083 RI3 -.9632 LSA 1523.0 NSA 414.8 SSA 16.4

SGJ 5932.6 ,%2 413.6 THA 175.11 EL1 1443.4 EL2 365.2 ALF 172.42

LAUNCH DATE AUG 26 1970 FLI(44T TINE 196.00 ARRIVAL DATE NAR 10 1971

HELZCX_ENTRIE CONIC 01STANCg 559.721
RL 151.18 LAL -.00 LOt. 332.35 VL 26.229 6AL 5.58 A2L 90.92 _ 268.55 SR4A 124.30 ECC .23619 IN(; .9204 VZ 29.471

RP 108.45 LAP ._ LOP 240.70 VP 37.146 GAP 11.56 AZP 89.97 TAL 161.28 TAP 69.65 RCA 94.94 APO 153.66 v2 34.943

RE 154.408 GL -5.57 GP 13.87 ZAL A9.18 2AP 160.85 ETS 5i.56 2_E 124.28 ETE 169.46 2AC 117.87 ETC 261.42 CLP-169.1!

PLANETOCENTRIC CONIC

C3 20.098 VHL 4.483 OLA -28.11RAL 28_.15 RA0 6567.8 Vl[L 11.094 PTH 2.11 VHP 7.643 DPA -6.30 RAP 253.14 ECC 1.3308

LNCH A2'MTH LNK_H TIME L-I TZNE INJ LAT INJ _ _NJ RT AS_ INJ AZNTH INJ T|I4E PC) CST TiN INJ 2 LAT INJ 2 LONG
9(3.00 13 35 2 _31.28 17.12 330.45 152.74 112.90 15 51 34 59!.3 20.08 323.02

90.00 14 33 16 795.81 21.85 318.06 194.65 108.48 14 48 31 195.8 24.17 310.16

1(3(3.00 13 59 59 910.60 12.62 _2.35 150.55 117.33 14 15 9 510.6 16.18 315.37

I00.00 16 55 0 5639.77 26.62 264.82 156.16 104.12 18 27 0 5039.8 28.30 256.42
II0.00 14 2 33 902.40 6.71 518.21 147.05 125.60 14 17 58 502.4 11.08 311.84

110.00 19 6 33 3220.73 53.34 234.93 137.68 98.02 20 53 54 4620.7 34.09 225.37

DIFFERENTIAL CORRECTIONS NI0-CCURSlE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE .0765 TRA 3.3765 TC3-3.8106 8AU 1.0247 5GT _968.1S(,R 636.8 SG5 251.§ ST 1474._ SR 399,2 55 534.3

ROE .2894 RRA -.34_4 RC5 .1506 FAU .02448 RRT -.7561 _ -.7370 RTF .9650 CRT -.3136 CRS -.0089 CST -.9461

FOE .2433 FRA 1.7166 FC3-1.0343 BSP 19292 St_ _302.0 1_5 .0059 R13 -.9651 LSA 1564.0 MSA 415.5 SSA 16.0

80E .2994 EL_A 3.3941 8C3 5.8136 FSP -804 ._l 3987.6 SG2 415.4 THA 175.37 EL1 1480.2 EL2 377.6 ALF 174.81
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH 0ATE AUG 26 Z970 FLIGHT TINE 198,_3 ARRIVAL CATE MAR 12 1971

HELIOCENTRIC CONIC

RL 151.18 LAL -.0_

RP 108.49 LAP .74

RE 156.530 GL -4.10

PLANETOCENTRIC CONIC

C3 21,944 VHL 4.684

LN(.H ATNTH LNCH TIME

9(3.00 12 47 29

9O.0O 15 37 40

IO0.O0 13 37 31

1OO,OO 17 30 18

110.00 13 53 12

110.00 19 31 6

DIFFERENTIAL CORRECTIONS

TOE ,2270 TRA 3,6650 TC3-3._O18 BAU 1.O281
ROE .Z9f14 RRA -,3579 RC3 ,130S FAU ,OLP'_6

FDE .2939 FRA 1.7543 rC3 -.8784 65P 19426

BOE .3726 8RA 3.6824 BC3 3.5043 FSP -770

OI$TAI_E 565.254

LOL 332.35 VL 26.194 GAL 6.13 AZL 90,74 HCA 271.53 ,S_A I24.09 ECC .24194 INC .7372 VI 29.a71

LOP 243.89 VP 37.110 GAP 12.03 AZP 90.02 TAL 159.94 TAP 71.48 RCA 94.07 APO 154.11 V2 34.931

GP 15.29 ZAL 47.29 ZAP 161.87 ETS 53.12 ZAE 124.14 ETE 169.87 ZAC 117.47 ETC 261.95 CLP-170,15

CLA -26.65 RAL 287.01RAO 6567.9 VEL 11.972 PTH 2.13 VHP 7.905 DPA -7.23 RAP 255.09 ECC 1.3611

L-I ¢J44F. 4NJ LAT INJ _ INJ RT A._. INJ AZeNTH INJ 711,,_ PO C$T TIN INJ 2 EAT INJ 2 LONG

1193.32 11.39 342.51 153.72 116.10 13 7 22 593.3 14.81 335.50

635.96 24.89 307.34 158.89 103.95 15 48 16 36.0 26.57 299.07

1031.67 8.74 329,25 152,33 118,70 13 54 43 431.7 12.50 322.48

5560.88 27.81 259.26 159.62 101.43 I9 2 59 A960.9 29.10 250.70

962,44 3.68 3LPZ.42 149.23 124.01 14 9 35 382.4 8.12 316.15

5182.88 33.66 231.62 |60.68 96.33 20 57 29 4582.9 34.17 222.41

MIO-O3UR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5999.7 _ 620.8 ,_3 221.5 ST 1533.2 SR 390,1 SS 550.1

RRT -.7403 RRF -.7205 RTF .9650 CRT -.2025 CRS -.0763 CST -.9605

6031,8 R_3 ,0040 R13 -.9651 LSA 1624.0 MSA 410.0 SSA 15.5

SGI 6017.4 S_2 416.1 THA 175,60 ELI 1535.4 EL2 3H!.5 ALF 176,86

LAUNCH DATE AUG 26 1970 FLIGHT TINE 200.OO ARRIVAL CATE MAR 14 1971

HELIOCENTRIC CONIC

RL 151.18 LAL -.00 LOt. 332.35 VL

RP 108.53 LAP .53 LOP 247,07 VP

RE 158.641 GL -2,93 GP 14,77 ZAL
PLANETOCENTRIC CONIC

C3 24.058 VHL 4,905

LNO_ AZMTH LNCH TII4_

90.00 12 24 46

90.00 16 14 20

100.00 13 22 15
100.00 17 59 32

110.00 13 45 53

110.00 19 52 24

OIFFERENTIAL CORR1ECTIOI¢S

TDE .3788 TRA 3.9_9 TC3-3.L_O0 8AU 1.0299

ROE .3026 RRA -.3705 RC3 .1130 FAU .02017

FDE .3387 FRA 1.7505 F¢3 -.7259 BSP 19582
BDE .4848 8RA 3.9841 BE3 3.2020 FSP -739

OISTAI_E 570.730

26.160 GAL 6.71 AZL 90.55 PICA 274.72 ,_A 123.88 ECC .24816 INC .-_36 Vl 29.471

37.074 GAP 12,51A2'P g0.05 TAL 158.62 TAP 73.35 RCA 95.14 APO 154.62 v2 34.919

45.49 ZAP 16_.84 ET5 55.13 Z_JE 124.01ETE 170.23 ZAC 117.10 ETC 262.50 CLP-171.17

DLA -25.28 RAL 288.76 RAO 6568,0 Vl[L 12,060 PTH 2.16 VHP 8.185 0PA -8.08 RAP 257.09 ECC 1.3959
L-I TINE INJ LAT INJ LONG INJ RT A,_C INJ AZ1WTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1316.04 7.63 349.56 J_5.59 117.35 12 46 42 716.O 11.24 342.74

5846,07 26.06 279.84 162.35 101.48 17 51 46 5246.1 27.39 271.42

11_0.44 5.47 334.75 154.42 119.43 13 41 6 530.4 9.35 328.12

5506.90 28.48 255.39 162.85 99.50 19 31 19 4906.9 29.50 246.75

1056.33 .86 326.28 151.56 124.17 14 3 29 456.3 5.34 3L_.06

5153.78 33.86 229.37 163.65 95.01 21 18 18 4553.8 54.18 220.14

MIO-ODURGE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 6025.9 ._R 605.3 $63 211.9 ST 1602.6 5R 381.6 SS 564.9

RRT -,7_50 _ -.7048 RTF .9653 CRT -.1057 CRS -.1317 CST -.9714

6056.2 R_3 .0024 RI3 -.9653 LSA 1694.8 M$A 400.6 SSA 15.I

S(,I 6042.0 S(,2 415.8 THA 175.82 ELl 1603.1 EL2 379.3 ALF 178.47

LAUNCH 0ATE AUG 26 1970 FLIGHT TINE 202.00 ARRIVAL CATE MAR 16 1971

HELIOCENTRIC CONIC CISTANCE 576.158

RL 151.18 LAL -.00 LOL 532.35 VL 26.125 GAL 7.33 AZL 90.57 HCA 277.90 ,_44 123.67 ECC .254_9 INC .36_3 VI 29.471

RP 108.56 LAP .37 LOP 250.25 VP 37.038 GAP 13.03 AZP 90.05 TAL 157.29 TAP 75.19 RCA 92.15 APO 155.19 V2 34.907

RE 160.740 GL -1.86 GP 14.28 ZAL 43,79 ZAP 163.75 ETS 57.40 ZAE 125.86 ETE 170.56 ZAC 116.76 ETC 263.04 CLP-!7_.IH

PLANETCX_[NTRIC CONIC

C3 26.477 VHL 5.146 0L4 -25.99 RAL 290.41 RAO 6568.1 V[L 12.159 PTH 2.18 VHP 8.479 _PA -8.86 RAP 259.13 ECC 1.4357

LN_H AZNTH LINK_H TIME L-I TINE INJ LAT INJ LON_ INJ RT A_ INJ AZMTH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG

9(_.00 12 9 15 1416.00 4.47 355.21 157.76 117.99 12 52 51 816.0 8.18 348.49

90.00 16 43 1 5793.35 26.72 276.12 165.60 99.73 18 19 _4 5193.4 27.80 267.62

1_O.00 13 10 50 1217.21 2,55 339.54 156.70 119.79 13 51 7 617.2 6.50 332.97

1OO.00 18 24 7 5467.38 28.89 252.52 165.98 98.04 19 55 14 4867.4 29.70 243.81

110.00 13 40 1 1125.68 -1.79 329.90 153.99 124.14 13 58 47 525.7 2.70 323.69

II0.00 20 11 25 5131.67 33.98 227.65 166.61 94.00 21 36 57 4531.7 34.16 218.41

DIFFERENTIAL CORRECTIONS NIO-C(_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5532 TRA 4.28_ TC3-2.9072 BAU 1.0297 St.,T 6046.7 SC_ 589.9 5(;3 202.7 ST 1677.5 SR 373.3 55 578.8

ROE .5108 RRA -._32 Re3 .0974 FAU .01818 RRT -.7102 RRF -.6899 RTF .9657 CRT -.0228 CRS -.1776 CST -.9794

FOE .5789 FR4 1.8_62 FC3 -.5945 BGP 197_ _ 6075,4 R_3 .0012 R13 -.9657 LSA 1771.0 MSA 389 .I SSA 14.7

8OE .6171 8RA 4.3009 6C) 2.9089 FGP -710 501 6061.3 _2 414.5 THA 176.02 EL/ 1677.5 EL2 373.2 ALF 179.69

LAUNCH O4TE 4UG 26 1970 FLIGHT TIME _04.00 ARRIVAL CATE MAR 18 1971

HELIOCENTRIC CONIC

RL 151.18 LAL -.00

RP 108.60 LAP .18

RC 162.826 GL -.B6

PLAM[TC_ENTRIC CONIC

C3 29.245 VHL 5.408

LNCH AZMTH LN_H TIME
90.00 11 57

90.00 17 7 3

100.00 13 1 52

I00.00 18 45 27

110.00 13 35 15

110.00 20 28 33

DISTANCE 581.472
LOt. 332.35 VL 26.091 GAL 7o9_ _ZL 9_o18 P_A _81 °07 S_AA

LOP 253.42 VP 37.003 GAP 13.57 AZP 90.03 TAL 155.98 TAP

GP 13.84 2'AL 42.19 ZAP 164.60 ETS 59.97 ZkE 123.72 ETE

123.46 ECC .26220 INC .1800 VI 29.471

77.05 RCA 91.09 APO 155.84 v2 34.896

170.86 7AC 116.43 ETC 263.60 CLP-173.18

OLA -22.78 R_L 291.96 RAO 6568.2 V_L 12.273 PTH 2.21 VHP 8.797 OPA -9.58

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2_ATH INJ TIM[ PO CST TIM

1503.71 1.65 .11 160.11 118.27 12 22 38 903.7

5755.18 27.13 273.40 168.75 98.43 18 42 59 5155.2

1296.18 -.13 343.87 159.12 119.89 13 23 28 696.2

5437,95 29o15 250.37 169.05 96.94 20 16 5 4837.9

1191.50 -4.50 333.34 156.52 123.94 13 55 6 591.5

5115.39 34.05 2_6.39 169.57 93.26 21 53 A8 4515.A
DIFFERENTIAL CORRECTICN_

TOE .6902 TRA 4.6165 TC3-2.6256 BAU 1.0271

ROE .3198 RRA -.3959 RC3 .0835 FAU .01628

FOE .4152 FRA 1.8618 FC3 -.4821 8_ 19911

8DE ,7607 BRA 4,6334 8C3 2.6269 F$P -683

MID-OOURFWE EXECUTION ACCURACY

SGT 6061.5 S_R 574.4 5G3 194.0

RRT -.6957 RRF -.6756 RTF .9662

SGB 6088.7 R_3 .0003 R13 -.9662

SGI 6074.7 ,_2 411.7 THA 176.21

RAP 261.19 ECC 1.4813

INJ 2 LAT INJ 2 LONG

5.42 353.46

28.02 264.85

3.85 337.35

29.80 241.63
.18 327.13

3A.12 217.14

OR61T DETER_INATION ACCURACY

ST 1753.5"5R 365.3 55 591.5

CRT .0473 CRS -.2160 CST -.9852

LSA 1848.3 MSA 376.7 SSA 14.2

ELI 1753.6 EL2 364.8 ALF .59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCH ca'rE AUG 26 1970 FLIGHT TIN[ 206.00 ARRIVAL CATE MAR 20 1971

HELIOCENTRIC CONIC

RL 151 .18 LAL -._0 LOL 332°35 VL

RP 108.63 LAP -.Of LOP 856.60 VP

RC 164.90(] GL .O_ GP 13.44 ?AL

PLAN[TOCENTRIC CONIC

C3 32.414 VHL 5.693

LNCH ATMTH LN_H TINE

90.00 II 48 ZO

90 .(30 17 27 54

I(30.00 12 54 37

1OO.OO 19 4 19

II0.00 13 31 19

110.(30 L:_ 44 5

OIFFERENTIAL CORI_CTICNS

TOE .8506 TRA 4.9670 TC3-2.3572 8AU 1.0219

ROE .3295 RRA -.4084 RC3 .0711FAU .01447

FOE .4483 FRA 1.8960 FC3 -.3865 BSP 20094

ODE .9122 8RA 4.9838 8C3 2.3582 FSP -658

0ISTANCE 586.72]

26.057 GAL 8.69 AZL 89.99 HCA 284.25 E_AA 123.26 ECC .27015 INC .0000 Vl 29.471

36.969 GAP 14.15 AZP 90.00 TAL 154.68 TAP 78.93 RCA 89.96 APO 156.56 v2 34.885

40.67 2AP 165.37 gTS 62.87 7AE 123.56 ETE 171.14 ZAC 116.13 ETC 264.16 CLP-174.18

DLA -2! .65 RAL 293.42 RAO 6568.3 EL 12.401 PTH 2.24 VHP 9.138 0PA -I0.22 RAP 263.28 ECC 1.5334

L-I TIN[ INJ LAT INJ LCNG INJ RT ASC ZNJ AZt4TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1583.45 -.93 4.56 162.57 118._0 12 14 43 983.4 2.86 557.93

5727.11 27.40 271.39 171.84 97.45 19 3 21 5127.1 28.15 262.81

1369.55 -2.61 347,90 161.63 119.79 13 17 26 769.5 1.37 341.38

5416.25 29.32 248.78 172.10 96.12 20 34 35 4816.2 29.85 240.02

1254.46 -6.69 336.66 159.11 123.60 13 52 14 654.5 -2.22 330.41

5104.10 _4.09 225.51 172.54 92.74 22 9 9 4504.1 34,09 216.26

NI0-COURSIE [X[CUTION ACCURACY OR61T DETERMINATION ACCURACY

56T 6071.2 ._R 558.6 5G3 185.7 ST 1828.2 SR 357.2 SS 603.2

RRT -.6816 _ -.6618 RTF .9670 CRT .1067 CRS -.2484 CST -.9893

566 6096.8 R_3 -.0003 R13 -.9670 LSA 1923.8 MSA 363.9 SSA 13.8

$61 6083.2 _2 407.9 THA 176.40 ELI 1828.6 EL2 355.0 ALF 1.24

LAUNCH OATE AUG 26 1970 FLIGHT TINE Z08.00 ARRIVAL DATE MAR 22 1971

HELIOCENTRIC CONIC

RL 151.18 LAL -.00

RP 108.66 LAP -.20

RC 166.961 GL .89

PLAN[ TOCENTRI C CONIC
C3 36.047 VHL 6.004

LNO4 A2'MTH LNCH TINE

90.00 11 40 49

90.00 17 46 19

1OO.00 12 48 37

100.00 19 21 12

110.00 13 28 3

110.(30 20 58 15

OIFFER1ENTIAL CORRECTIONS

TOE 1.0154 TRA 5._371 TC3-2.1022 BAU 1.0|_5

R0E .3399 RRA -.4204 RC3 .0600 FAU .01273

FOE .4789 FRA 1.9353 FC3 -._058 6SP _0280

OOE 1.0708 _qA 5.3537 8C3 2.1031 FSP -635

01STAI_[ 591.871

LCI.. 332.35 VL 26.023 6AL 9.44 ATI. 89.79 H(A 287.42 5HA 123.06ECC .27880 INC .2085 Vl 29.471
LOP 259.77 VP 38.935 GAP 14.76 A2P 89.94 TAL 153.40 TAP 80.82 RCA 88.75 APO 157.37 V2 34.874

GP 13.07 2AL 39.25 2AP 166.08 [T$ _,12 ZAE 123.40 ETE 171.39 ZAC 115.84 ETC 264.72 CLP-175.18

DLA -20.58 RAL 294.78 RAO 6568.4 VEL 12.547 PTH 2.27 VHP 9.505 DPA -10.80 RAP 265.39 ECC 1.5932

L-I TIN[ INJ I.AT INJ LONG INJ RT AS( INJ AZ1WTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1657.44 -3.31 8.69 165.15 11B.14 12 8 27 1057.4 .48 2.06

5706.75 27.57 269.93 174.91 96.73 19 21 25 5106.7 28.22 261.32

1438.62 -4.94 351.71 164.23 119.52 13 12 _6 838.6 -.97 345.17

5400.79 29.42 247.64 175.J3 95.53 20 51 12 4800.8 29.88 258.87

1315,03 -8.95 339._ 161.77 123.13 13 49 58 715.0 -4.53 333.58

5097.15 34.11 224.97 175.52 92.42 22 23 12 4497.2 34.07 215.72

NI0-COURSIE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

56T 6075.5 _ 542.3 SG3 177.8 ST 1899.7 SR 34#.9 SS 614.2
RRT -.6675 R_F -.6484 RTF .9680 CRT .1574 CRS -.276_ CST -.9923

6099.6 RZ3 -.0007 RI3 -.9680 LSA 1996.1 MSA 351 .1 SSA 15.4

661 6086.3 562 403.1 THA 176.58 EL1 1900.5 EL2 344.4 ALF I .71

LAUNCH 0ATE AUG 26 1970 FLIGHT TINE 210.00 ARRIVAL DATE MAR 24 197(

HELIOCENTRIC CONIC DISTANCE 596.9(37

RL 151.18 LAL -.00 LOL 332.35 VL 25.990 GAL 10.24 kXL 89.59 NCA 290.59 S_A

RP 108.69 LAP -.39 LOP 262.94 VP 36.902 GAP 15.42 kZP 89.85 TAL 152.15 TAP

RC 169.007 GL 1.66 GP IZ.73 ZAL 37.92 ZAP 166.72 ETS 69.76 ZA[ 123.22 ETE

PLAN[TOCENTRIC CONIC

C3 40.223 VHL 6.342 DLA -19.fl9 RAL 296.06 RAO 6568.5 VEL 12.712 PTH 2.31 VHP

LNCH ATMTH LNCH TIN[ L-I TIN[ INJ LAT

9_.OO I1 34 34 1726.99 -5.53

90.00 18 2 45 5692.58 27.68

I[30.00 12 43 36 1504,24 -7.13

I00.00 19 36 25 5390.56 29.49

110.00 13 25 19 1373.51 -11.11

1(0.00 21 11 11 5094.05 34.12

DZFFEI_ENTIAL CORRECTIONS

TOE 1,1866 TRA 5.7296 TC3-1.8599 BAU |._5

ROE .3508 RRA -.4319 RC3 .0498 FAU .01103

FOE .5080 FRA 1.9746 FC3 -,2373 BE)P 20444

80E 1.2373 eRA 3.7459 8C3 1.8605 F,_ ° -612

122.86 ECC .28825 INC .4125 Vl 29.471

82.74 RCA 87.45 APO 158.28 V2 54.864

171.62 2AC 115.56 ETC 265.29 CLP-176.19

9.902 OPA -11,32 RAP 267.51 ECC 1.6620

INJ LON6 INJ RT A_ INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LA T INJ 2 LONG

12.59 167.76 117,82 12 3 21 1127.0 -1.77 5.94

268.90 177.95 96.23 19 37 38 5092.6 28.25 260.28

355.35 166.88 119.11 13 8 40 904.2 -3.20 348.77

246.89 178.15 95.14 21 6 15 4790.6 29.89 238.11

343.03 164.48 122.54 13 48 12 773.5 -6.74 336.66

224,72 178.S0 92.27 22 36 5 4494.1 34.06 215.48

MI0-COUR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6074.8 S_R 525.3 SG3 170.3 ST 1967.5 SR 340.4 SS 624.9

RRT -.6533 _W -.6351 RTF .969! CRT .2013 CRS -.3011 CST -.9944

•$G8 EO97.4 _3 -.0009 RI3 -.9691 LSA ZO64,7 MSA 338.2 SSA 13.0

5G1 6084.5 _ 397.1 THA 176.75 ELI 1968.7 EL2 333.2 ALF 2.05

LA_ DATE AUG 26 1970 FLIGHT TIN[ 212.00 ARRIVAL DATE MAR 26 1971

HELIOCENTRIC CONIC DISTANCE 601.810

RL 151.18 LAL -.OO LOL 332.35 VL 25.957 GAL 11.11A2'I.. 89,37 NCA 293.76 SMA 122.67 ECC

RP 108.72 LAP -.57 LCP 266,11 VP 36.870 GAP 16.14 A2P 89.75 TAL 150.93 TAP 84.69 RCA

RC 171.O39 GL 2.37 GP 12.42 2AL 36.68 ZAP 167.27 ET$ 73.79 ZAE 123.02 ETE 171.84 ZAC
PLANETOCENTRIC CONIC

C3 45,033 VHL 6.7110LA -18.67 RAL L_37.25 RAO 6568.7 _L ]_.900 PTH 2,35 VHP 10.332 0PA

LNCH A2'MTH LNCH TIN[ L-I TIN[ INJ L_T INJ lONG INJ RT A,_C INJ A214TH INJ TIN[ PO
90.00 11 29 17 1792.94 -7.61 16.32 170.44 117.36 11 59 10

_0.00 18 17 33 5683.58 27.74 268.25 180.97 95.91 19 f12 16

1OO.00 12 39 19 1566.93 -9.19 358.86 169.59 118.57 13 5 26

IOO.OO 19 50 12 5384.81 29.52 246.47 181.16 94.92 21 19 56

110.00 13 22 59 14_0.14 -13.17 346.13 167.23 121.83 13 46 49

110.OO 21 23 2 5094.37 34.12 224.75 181.90 92.29 22 47 56

DIFFERENTI4L CORRECTIONS NI0-COU_ EXECUTION ACCURACY

TOE 1.3694 TRA 6.1481 TC3-1.6309 6AU .98,_2 SGT 6070.4 SGR 507.6 SG3 163.3

ROE .3622 RRA -.4426 RC3 .0406 FAU .DO935 RRT -.6389 RRF -.6218 RTF .9704

FOE .5364 FRA 2.0169 FC3 -.1797 8SP 20574 5GB 6091.6 _3 -.0010 R13 -.9704

BOE I .4127 BRA 6.1641 6C3 I .6314 FSP -589 .5G1 6079.1 $62 3_0.0 THA 176.93

• 29859 INC .6253 VJ 29.471

86.04 APO 159.29 V2 34.855

115.28 ETC 265.85 CLP-177.20

-11.78 RAP 269.64 ECC 1.7411

CST TIM INJ 2 LAT INJ 2 LONG

1192.9 -3.89 9.62

5083.6 28.27 259.63

966,9 -5.30 352.23

4784.8 29.89 237.68

8_0.I -8.87 339.68

4494.4 34.06 215.50

ORBIT OETERMINATION ACCURACY

ST 2031.4 SR 331.6 SS 635.7

CRT .2398 CRS -.3234 CST -.9960

LSA 2129.4 MSA 325.4 SSA 12.5

ELl L:_33.0 EL2 321.7 ALF 2.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970,

LAUNCH 0*TE AUG 26 1970 FL|6HT TINE 214.00 ARRIVAL DATE MAR 28 1971

H[LIOCENTRIC CONIC 01STANCE 606.557

RL 4_1.18 LAL -.00 LOL 332.35 VL 25.924 GAL 12.04 AZL 89.15 HCA 296.93 SMA 122.48 ECC .50993

RP 108.7fl LAP -.76 LOP 269.28 VP 36.839 GAP 16.91AZP 89.62 TAL 149.74 TAP 86.67 RC* 84.52

RC 173.O56 GL 3.03 GP 12.14 74L 35.54 ZAP 167.74 ETS 78,24 ZAE 122.81 ETE 172,05 ZAC J15.01

PLAN_TOCENTRIC CONIC

C3 50.595 VHL 7.113 0L4.-17.80 RAL 298.36 RAO 6568.9 Vl[L 13,113 PTH 2.39 VHP 10.801 OPA -12.18

LNCH AZNTH LNCH TIM[ L-I TJI4E ]NJ LAT ZNJ LONG ZNJ RT A$C INJ A2'NTH ZNJ TII._ PO C$T TIN

90.00 I! 24 45 1955.82 -9.56 19.9'Z 173.16 116.78 11 55 41 1255.8

90.00 18 30 54 5678.97 27.77 267.92 183.96 95.75 20 5 33 5079.0

IOO.OO 12 35 38 1627.09 -11.13 2.28 172.33 117.92 13 2 45 1027.1

100.00 20 2 42 5382.94 29.53 246.33 J84.1§ 94.84 21 32 25 4782.9

110.DO 13 20 58 1485.05 -15.12 349.19 J70.02 121.03 13 45 43 885.1

110.00 21 33 52 5097.73 34.11 225.01 184.49 92.44 22 58 49 4497.7

OIFFERI[NTIAL CORRI[CTION$ MI0-C_JR$[ EXECUTION ACCURACY

TOE I .5536 TRA 6.5953 TC3-1.4147 BAU .9571 `%T 6062.2 `%R 489.1 `%3 156.7

ROE .3741RRA -,4522 RC3 .0323 FAU .00766 RRT -.6239 _ -.6080 R1T .9719

FOE .5644 FRA 2.06Z9 FC3 -.1311BSP 20656 SC_ 6081.9 _3 -.0010 R13 -.9719

_3E 1.5980 6RA 6.6107 8C3 J.4150 FSP -565 `%1 6069.9 `%2 381.8 THA 177.J1

INC. .8486 Vl 29.471

APO 160.44 V2 54.846

ETC 266.42 CLP-178.22

RAP 271.77 ECC 1.8327

INJ 2 LAT INJ 2 LONG

-5.89 13.16

28.28 259.29

-7.31 355.57

29.89 237.54

-10.89 342.63

34.07 215.77

OR81T 0ETERNINATION ACCURACY

ST 2090.9 SR 322.4 SS 647.1
CRT .2743 CRS -.3439 CST -.9971

LSA 2190.1M$A 312.5 S$A 12.1
ELl 2092.8 EL2 309.8 ALF 2.48

LAUNCM OAT£ AUG 26 1970 FLIGHT TINE 216.00 ARRIVAL 04TE MAR 30 1971

_L IOCENTRZC CONIC

RL 151.18 LAL -.00

RP 108.78 LAP -.94

RC 175.059 GL 3.62

PLANE TC_ENTRI C CCIN | C
C3 57.048 VHt. 7.553

L_J.4 A_TH LNCM TIME:

90.00 J1 20 50

90.00 IB 42 59

I00.00 12 32 26

100.(30 20 14 4

110.00 13 19 14

110.00 21 43 46

0ISTANCE 611.110

LQ. 332.35 VL 25.892 GAL 13.05 A_. 88.92 HC_ 300.09 SMA 122.29 ECC .32241

LOP 272.45 VP 36.808 GAP 17.74 AZP 89.46 TAL 148.60 TAP 88.69 RCA 82.86

GP 11.87 2AL 34.48 ZAP 168.10 [TS g3.10 ZAI[ IL_Z.37 [T[ 172.24 ZAC 114.73

OLA -17.00 RAL 299.38 RAO 6569.0 VEL 13.357 PTH 2.44 VHP 11.312 OPA -12.52

L-I TINE INJ LA7 INJ _ INJ RT ASC |NJ A2NTH INJ TIME PO CST TIN

1916.00 -1J.38 23.40 175.g0 116.10 II 32 46 1316.0

5678.17 27.78 267.B6 186.93 95.72 20 J7 37 5078.2

1684.93 -12.95 5.61 175.10 117.18 13 0 31 1084.9

5384.47 29.32 246.44 I87,11 94.90 21 43 4B 4784.5

1338.34 -16.96 352.22 172.83 120.13 13 44 32 938.3

5103.82 34.09 225.49 187.47 92.72 23 8 49 4503.8

0IFFE_I[NTIAL CO_I[CTIONS

TOE 1.7337 TRA 7.0739 TC3-1.2110 8AU ._'d38

ROE .3864 RRA -.4rd34 RC3 .0248 FAU .00594

F0£ .5932 FRA 2.1137 FC3 -.0g02 8SP L_3646

E_3£ 1.7957 8RA 7.0g09 8C3 1.2112 F.._P -540

NI0-COURSE EXECUTION ACCURACY

`%T 6051.6 `%R 469.8 ,%3 150.5

RRT -.6080 RRF -.5935 RTF .9733

6069.8 R23 -.0007 R13 -.9735

,%1 6058.4 ,%2 372.6 THA 177.29

INC 1.0846 Vl 29.471

APO 161.72 V2 34.837

ETC 266.98 CLP-179.26

RAP 273.89 ECC 1.9389

ZNJ 2 LAT INJ 2 LONG

-7.78 16.57

28.28 259.23

-9.21 358.82
29.89 237.66

-12.83 345.55

34.09 216.24

ORBIT 0ETERNINATION ACEURACV
ST 2146.7 SR 312.9 SS 659.6

CRT .5057 CRS -.3635 CST -.9979

LSA 2247.5 MSA 299.7 SSA 11.7

ELI 2148.9 EL2 297.6 ALF* 2.60

LAUNCH 04TE AUG 26 1970 FLIGHT TIH[ 218.00 4RRIVAL 0ATE 4PR 1 1971

H_LIOCENTRIC CONIC

RL 151.18 LAL -.00 LQ. 332.33 VL

RP 108.B0 LAP -1.12 LOP 275.6J VP

RE 177.047 GL 4.17 GP 11.63 Z4L

PLAN[ T(XENTRIC CONIC

C3 64.572 VHL 8.036

LNCH ATNTH LNCH TII4E

9(3.00 II 17
g_.00 18 53 $4

100.00 12 29 37

I00.DD- 20 24 21

110.00 13 17 41

110.00 21 52 47
OIFFERENTiAL CORRI[CTIONS

TOE 1.9659 TRA 7.3937 TC3-1.0195 8AU .8802

ROt[ .3993 RRA -.4667 RC3 .0180 FAU .00417

FOE .6229 FRA 2.17_O FC3 °.0539 85P 20341

8Og 2.DO60 8R4 7.6100 803 1.0196 FSP -ill5

01STANCE 615.461

25.861 GAL 14.14 ATL 88.66 HCA 303.25 SMA 122.11 ECC .33619 INC 1.3361 Vl 29.471

36.779 GAP 18.66 ATP 89.27 TAL 147.52 TAP 90.78 RCA 81.06 APO 163.16 v2 34.829

33.51 ZAP 168.37 [T$ 88.34 ZA[ 122.30 ETE 172.43 ZAC 114.49 [TC 267.54 CLP 179.68

OLA -16.26 R4L 300.32 R40 6569.2 V[L 13.635 PTH 2.49 VHP 11.873 OP4 -12.81 RAP 276.00 ECC 2.0627

L-I TINE INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIM_ PO CST TIN INJ 2 LAT INJ 2 LONG

1973.68 -13,09 26.77 178.66 115.34 11 50 16 1373.7 -9.57 19.86

3680.68 27.76 268.04 189.86 95.81 20 28 35 5080.7 28.28 259.41

1740.60 -14.66 8.86 177.88 116.35 12 58 37 1140.6 -11.00 1.98

3388.99 :_'9.50 246.77 1g0.05 95.08 21 54 10 4789.0 29.89 237.99

1590.02 -18.70 355.Z_ J75.85 119.13 13 44 11 990.0 -14.68 348.41

5112.33 34.06 2_6.15 190.43 93.12 23 17 39 4512.3 34.11 216.90
NI0-CCUR_ £XECUTIONACCURACV ORBIT 0ETKRNIN_TION ACCURACY

,%T 6039.6 St.R 449.5 ,%3 144.7 ST 2198.1 SR 303.1 $S 673.3

RRT -.Gg(_ _ -.5778 RTF .9754 CRT .3347 CRS -.3827 CST -.9985

SC_ _O56.3 RZ3 -.0007 R13 -.9754 LSA 2301.1NSA 286.8 $SA 11.3

,%1 _045.5 SC_ 362.3 TH_ 177.47 ELl 2L_D_.5 EL2 285.3 ALF 2.69

LAUNCH OATE AUG 26 1970 FLIGHT TINE _.00 ARRIVAL DATE APR 3 1971

H[LIOCENTRIC C.,CNIC

RL 151.18 LAL _-.00

RP 108.83 LAP -1.29
RC 179,021GL 4.68

PLANETOCENTRIC CONIC

C3 73.387 VHL 8.367

LNO4 4214TH LNCH TIME

90.00 JJ 14 18

gO.00 19 3 44
100.00 12 27 5

IO0.O0 20 33

110.00 13 16 17

110.00 ZZ 0 56

DISTANQ_ 619.535

LQ. 332.35 VL 25.831GAL 15.34 AZl. 88.39 HC.A 306.41 SNA 121.93 gCC .33143

LOP278.78 VP 36.750 GAP 19.67 AZP 89.05 TAL 146.52 TAP _2.93 RCA 79.08

GP 11.40 ZAL 32.64 7AP 168.51ETS 93.91 7AE 122.00 ETE 172.62 ZAC 114.23

DLA -13.38 RAL 301.16 RA0 8569.4 VEL 13.955 PTH 2.55 VHP 12.491 0PA -13.05

L-I TINE INJ L_T INJ LOqG |NJ RT A_ INJ AZNTH INJ TINE PO CST TIN
202_.96 -14.68 30.06 181.41 114.49 11 48 7 1429.0

5886.09 27.73 268.43 1_.74 96.00 10 38 30 5086.1

1794.16 -16,25 12.04 180.65 115.44 12 36 59 1194.2

539_.14 29.45 247.30 191.93 95.35 22 3 33 4796.1

|_0.07 -20._I 3_k$,18 178.48 118.09 13 43 37 1040.1

9123.00 34.01 _.g_ 193.35 93.61 23 26 19 4523.0
01FFERENTIAL CORRECTIONS

TOE 2.1996 TRA 8.1550 TC3 -.8,105 _ .8248

ROE .4129 RRA -.4707 RC3 .0121 Ir4U .00132

FOE .6543 FRA 2.2350 FC3 -.0274 8SP _321

_OE 2.2341 _RA 8.1_5 _03 .8408 FSP -41_

NI0-COURS_ EXECUTICN ACCURACY

,%T r_024.3 SC,R 418.4 ,%3 139.2

RRT -.5718 I_ -.5_04 RTF .9773

SC_ E039.5 1_3 -.0002 R13 -.9773

,%1 6029.3 _ 351.2 TH4 177.66

INC 1.6064 Vl 29.471

APO 164.78 v2 34.822

ETC 268.09 CLP 178.58

RAP 278.08 £CC 2.2078

INJ 2 LAT INJ 2 LONG

-11.25 23.06

28.27 259.81

-12.69 5.05

29.88 238.52

-16.42 351.24
34.14 217.74

ORBIT 0KTERNIN_TION ACCURACY

ST 2245.9 SR 293.0 SS 689.2

CRT .3650 CR$ -.4020 CST -.9990

LS4 2331.5 NSA 273.8 SSA 10.9

£LI 2248.4 EL2 272.7 ALF 2.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970,

LAUNCH OATE AUG Z7 1970 FLIGHT TIME 70.00 ARRIVAL 0ATE NOV 5 1970

HIELIC_ENTRIC CONIC

RL ISt.15 LAL -.00 LCq. 333.32 VL

RP 108.23 LAP -2.07 LOP 38.95 VP

RC 40.971GL -7.73 GP -8.05 ZAL

PLAN[TOCENTRIC CONIC

C3 45.232 VHL 6.725

LNCH ATNTH LNCH TIME

82.58 10 17 10

97.42 12 19 44

10(9.00 11 45 33

100.00 13 34 2

110.00 11 29 _0

110.00 16 6 14

01FFKRIENTIAL CORRECTIONS

TDK .1700 TRA -.7964 TC3 .0187 BAU .0137

ROE -.5181RRA -.0086 RC3 -.0128 FAU .01868

FO£ -.II7D FRA .3917 FC3 -.3576 BSP L_07

BOE .5453 BRA .7965 8C3 .0227 FSP -116

OlSTANCE 161.356

22.847 GAL .27 AZL 92.27 HCA 65.65 SNA

34.905 GAP -23.92 ATP 90.94 T4L 179.60 TAP
85.77 lAP 15.11ETS 145.31 ?AE 178.68 ET£

107.54 ECC .40553 INC _.2679 Vl 29.477

245.25 RCA 63.93 APO 151.16 v2 35.013

298.88 ZAC 91.82 ETC 258.60 CLP 12.83

0LA -29.19 RAL 244.35 RAO 6568.7 VEL 12.907 PTH 2.35 VHP 14.415 OPA -24.48" RAP 227.01ECC 1.7444

L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ-ATNTH INJ TINE PO (ST TIM INJ 2 LAT INJ 2 LONG

1293.46 14.66 351.47 126.41 115.53 IO 38 43 693.5 17.98 344.31

897.22 14.68 322.41 126.42 115.52 12 34 41 297.2 17.99 315.24

1006.91 9.55 527.85 123.74 118.46 12 2 20 406.9 13.28 321.04

659.01 I9.92 307.24 128.87 112.76 13 45 1 59.0 22.63 299.65

1056.40 .86 326.28 118.44 124.17 II 47 26 4fi6.4 5.33 32/3.06

5470.32 29.44 252.89 132.78 108.21 17 37 25 4870.3 31.64 244.38

NIO-C(XIRS4[ [XECUTICIq ACCURACY OR61T 0ETERMINATION ACCURACY

S_T 791.0 _ 441.8 SG3 53.8 ST 274.5 52 441.4 SS 190.1
RRT -.1655 RRF .1784 RTF -.6573 CRT -.5229 CRS -.6488 CST .9832

568 gO6.0 /_3 -.0"233 213 .6607 L$A 496.1MSA 245.0 SSA 14.8

SGI 795.B 562 433.| THA 172.48 ELI 471.4 EL2 219.1 ALF 113.34

LAUNCH DATE AUG 27 1970 FLIGHT TIME 72.00 ARRIVAL 0ATE NOV 7 1970

DISTANCE 167.954

L(3t. 333.32 VL 23.246 GAL .14 A2'L 92.05 HC.A 68.85 SMA

LOP 42.15 VP 35.180 GAP -22.61AZP g0.74 TAL 179.77 TAP
GP -8.43 ZAL 65.97 ZAP 13.9"Z ETS 1,10.12 ZAE 176.23 ETE

109.17 ECC .38456 INC 2.0505 Vl 29.477

248.62 RCA 67.19 APO 151.15 v2 35.027

328.65 ZAC 91.65 ETC 258.82 CLP 11.12

MELIOCENTRIC CONIC

RL 151.15 LAL -.00

RP 108.19 LAP -1.91

RC 40.525 GL -7.57

PLANETOCENTRIC CONIC

C3 39.871 VHt. 6.314
LNC_ A2'NTH LN(.H TINE

83.44 10 23 14

96.56 12 12 8
I00.00 JI 37 56

100.00 J3 40 7

110.00 11 26 32

110.00 16 B 0

DIFFERENTIAL CORRI[CTIONS

TOE .1725 TRA -.7799 TC3 .0429 _ .0257

ROE -.4912 RRA -.0029 RC3 -.0219 FAU .01951

FOE -.I181FRA .4029 FC3 -.4237 8SP 2_

BOE .5206 BRA .7799 BC3 .0482 FSP -1_0

OLA -29.01 RAL244.16 RAO 6f162.5 VEL 12.698 PTH 2.31 VHP 13.690 0PA -25.32 RAP 228.41 ECC 1.6562
L-I TIME INJ LAT INJ _ INJ RT ASC INJ AZt4TH INJ TINE PO CST TIN INJ 2 LAT ZNJ 2 LONG

12_9.67 15.49 347.91 124.14 114.83 10 43 54 639.7 18.71 340.67

887.42 15.51 3L:_.09 124.15 114.82 12 26 55 287.4 18.73 314.85

997.32 9.86 327.31 121.25 118.36 11 54 34 397.3 13.57 320.49

605.00 2I.JO 303.83 126.76 111.48 13 50 I_ 5.0 24.03 296.09

1033.19 1.74 325.07 116.31 124.J4 11 43 46 433.2 6.21 318.84

5429.93 30,27 250.04 1_I0.20 106.70 17 38 30 4829.9 32.25 241.39

NI0-CCUR._ E_CUTION ACCURACY OR61T 0£TERt4INATION ACCURACY

SCaT 825.9 EK,R 446.6 S_3 59.4 ST 288.8 SR 445.7 SS 196.0
RRT -.1865 IWF .1995 RTF -.6764 CRT -.5402 CR5 -.6451 CST .9869

SC_ 938.9 1_3 -.0251RI3 .68OO LSA 507.3 NSA 251.0 SSA 15.3

E/¢I 831.7 5_2 435.7 THA 172.04 ELI 481.0 EL2 225.2 ALF 115.18

LAUNCH OATE AUG 27 1970 FLIGHT TIME 74.00 ARRIVAL 0ATE NOV 9 197[}

HELIC(ENTRIC CONIC

RL 151.15 LAL -.00

RP 108.15 LAP -1.75

RC 40.252 GL -7.35

PLANETOCENTRIC CC_iIC

C3 35.210 VHL 5.934

LNO4 A_NTH LNCH TIN[

84.92 10 33 57

95.08 11 58 48

I00.00 II 27 52

100.00 13 47 35

II0.00 II 21

II0.00 16 lO 17

01STANCE 174.599

LOL 333.32 VL 23.614 GAL -.0I AZL 91.84 HCA 72.05 SNA 110.74 ECC .36489 INC 1.8422 Vl 29.47T

LOP 45.36 VP 35.438 GAP -21.36 47P 90.57 TAL 180.01 TAP 252.06 RCA 70.33 APO 151,J5 v2 35.040
GP -8.85 ZAL 86.30 Z4P 12.88 ETS 133.89 ZAE 173.49 ETE 334.17 ZAC 91.44 ETC 259.05 CLP 9.39

0LA -28.73 RAL 243.83 R40 65_.4 VEL 12.513 PTH 2.27 VHP 12.998 0PA -26.18 RAP 229.81 ECC 1.5795

L-] T[ME ]NJ LAT |NJ LONG |NJ RT ASC INJ ATNTH INJ TIM[ PO CST T]N INJ 2 LAT INJ 2 LONG

1169.48 16.24 343.10 121.72 !14.03 10 53 27 569.5 19.35 335.78

894.79 16.25 322.96 121.73 114.03 12 13 43 294.8 19.36 315.66

994.48 9.95 327.15 J18.55 118.33 11 44 26 394.5 13.66 320.32

5833.06 L=_.75 277.86 124.51 109.94 15 24 48 5233.1 25.26 269.96

1014.04 2.47 324.07 II4.00 124.10 It 38 33 414.0 6.93 317.82

5386.26 31.08 246.89 127.45 105.01 17 40 3 4786.3 32.82 238.11

0 IFFERIENTIAL CORRI[C T ICNS

T0E .1806 TRA -.7623 TC3 .I016 8AU .0511

-.4662 _A .0025 RC3 -.0_5 F/_U .02153

FOE -.1235 FRA .4153 FC3 -.5293 BSP

60£ .4999 8RA .7623 6(:3 .I086 FSP -199

LAUNCH OAT[ AUG 27 1970

HELIOCENTRIC CONIC

RL 151.15 LAL -.00

RP 108.11 LAP -1.59

RC 40.156 GL -7.06

PLAMETOCENTRIC CC_qIC

C3 31.1Fd3 VHt. 5.582

LNCH A2'NTH LNCH TINE
88.32 1I 0 18

91.68 11 28 46

100.130 II 15 43

I00.00 13 56 Z

I_0.00 II 13 ?

110.00 16 13 8

0IFFER_NTIAL CCRRECTIOI_

TOE .17B3 TRA -.7430 TC3 .1234 _MJ .05fi5

ROE -.4411 RRA .00_3 RC3 -.0_I01FAU.02173
FOE -.J221 FRA .419_ FC3 -.EO37 BSP Z481

_0[ .4757 _RA .74_J BC3 .1332 FSP -170

NI0-COU_SI[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

`%T 965,7 SGR 4_2,5 `%3 67.9 ST 306.3 SR 450,1 SS 205.2

RRT -.L_'_O3 _ .2352 RTF -.7059 CRT -.5708 CRS -.6543 CST .9898

SC_ 976.9 1_3 -.O269 R13 .7101 LSA 523.1NSA 254.3 SSA 16.1

,%1 873.4 _ 437.5 THA 171.21 ELI 493.9 EL2 229.2 ALF 117.68

FLIGHT TINE 76.00 ARRIVAL 0ATE NOV 11 1970

0ISTANC_ 181.257

LQ. 333.32 VL Z3.954 GAL -.17 AZl. 91.64 _ 75.25 S_A 112.26 ECC .34652 IN(: 1.641Z Vl 29.477
48._6 VP 35.678 GAP -ZO.17 A2'P gO.42 TAL 180.32 TAP 255.57 RCA 73.36 AF'_ 151.15 v2 35.053

6P -9.3E ZAL 86.76 ZAP 12.04 ETS 126.48 ZAE 170.69 ETK336.08 ?AC 91.17 ETC 259.28 CLP 7.65

0LA "1_._ RAL 243.37 RA0 6566.2 VI[L |2._0 PTH _.23 VHP 12.337 0PA -27.07 RAP 231.19
k-1 T;NE INJ LAT INJ _ INJ RT A_ |NJ A2_ITH INJ TIME PO CST TIN INJ 2 LAT

1047.48 16.87 334.4S 119.17 113.14 II 17 45 447.5 19.86

955.19 16.89 327.20 119.17 11_.13 11 44 42 355.2 19.87

997.42 9.85 327.31 !15.69 118.36 11 32 21 397.4 13.57

5768,52 24.18 273.61 12"Z.10 108.13 15 32 l0 5168.5 26.43

9_9._ 3.03 323.31 111.54 124.06 lI 31 46 399.4 7.49

5339.3_ 31.86 243.46 124.53 103.11 17 42 8 4739.3 33.33

MIO-CCX, IRSI[ E_ECUTION ACCURACY

,%T 996.5 SGR 456.2 ,%3 72.8

KRT -.2363 R_" .254B RTF -.7152

SC.8 1005.9 _3 -.0333 R13 .7199

,%1 905.0 _2 439.1 THA-ITI.01

ECC 1,5128
INJ 2 LONG

327.04

32'0,3(3

320.49

265.53

317.05
234.54

ORBIT DETERNINATION ACCURACY

ST 318.0 SR 452.7 SS 207.0

CRT -.5793 CRS -.6495 CST .9915

LSA 5_0.9 NSA 258.4 SSA 16.2

ELI 501.3 EL2 234.1ALF 119.05
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH 0ATE AUG 27 1970 FLIGHT TINE 78.00 ARRIVAL DATE NOV 13 1970

I'flELIO(ENTRIC CONIC

RL 151.15 LAL -.00

RP 108.07 LAP -1,42

RC 40.238 GL -6.69

PLANET_ENTRIC CONIC

C3 27.644 VHL 5.258

LNO-I AZNTH LNCH TI_

90.O0 10 28 57

90.00 II 55 25

IOO.O0 I1 I 50

1(30.00 14 5 12

110.00 11 6 57

110.00 16 16 35

OIFFERENTIAL CORRECTIONS

TOE .17BO TRA -.7253 TC3 .1"/_8 8AU .Of_l

RO£ -.4170 RRA .0104 RC3 -.0693 FAU .02281

FOE -.1198 FRA .4308 FC5 -.7144 8SP 2632

8DE .4534 8RA .7254 8C3 .I643 FSP -191

CISTkNCE 187.95J

LOt. 555.52 VL 24.266 GAL -.34 Ai_. 91.45 HCA 78.46 5MA 113.71 ECC .38938 IN(: 1.4458 Vl 29.477

LOP 51.77 VP 35.902 GAP -19.03 A?P 90.29 TAL 180.69 TAP 259.15 RCA 76,25 APO 151.I6 V2 35.066

GP -9.85 7AL 87.56 ZAP 11.44 ETS 117.92 7AE 167.87 ETE 316.B0 7AC 90.65 ETC 259.51 CLP 5.89

0LA -27.89 RAL 242.78 RA0 6568.1 VI[L 12.207 PTH 2.19 VHP 11.704 0PA -27.99 RAP 232.56 ECC 1.4550

L-I TINE INJ LAT INJ LONG INJ RT A_ INJ A2_4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1111.90 13.78 337.75 114.86 114.98 10 47 29 511.9 17.04 330.56

830.85 21.07 320.34 117197 109.37 12 9 16 230.9 25.52 312.52

1005.55 9.59 327.77 112.70 118.45 11 18 56 405.6 13.32 320.97

5700.48 25.54 269.01 119.58 106.08 15 40 13 5100.5 27.50 260.76

969.51 3.41 3LYZ.79 108.93 124.03 II 23 26 389;5 7.85 316.52

5289.28 52.57 239.73 121.46 lOI.0l 17 44 45 4689.3 33.74 2](3.69

NIO-CCUR._ EXECUTION ACCURACY CRS|T OETERtAINATION ACCURACY

SGT 932.5 _R 4(:(3.4 SG3 B0.3 ST 331.1 SR 454.4 SS L_09.6

RRT -._26 R_" ._ RTF" -.75_0 CRT -.5928 CRS -.6370 CST .9939

1040.0 1_3 -.0363 R13 .7381 LSA 539.4 NSA 262.4 SSA 16.7

SGI 942.5 SG2 439.5 THA 170.54 ELI 509.5 EL2 237.8 ALF 1213.75

LAUNO4 0/,TE AUG 27 1970 FLIGHT TINE 80.00 ARRIVAL 0ATE NOV 15 1970

P_ELIC(ENTRIC CONIC

RL 151.15 LAL -.00
RP 108.03 LAP -1.24

RC 40.497 GL -6.22

PLANET_ENTRIC CONIC

C3 24.596 VHL 4.959
LNCJ.I AZNTH LNCH TINE

00.00 10 2 42

90.00 12 15 59

I00.00 10 46 27

1(30.OO 14 I4 56

II0.00 10 57 II

110.00 16 20 40

OIFFERENTIAL CORRECTIONS

TOE .1789 TRA -.7071 TC5 .2315 B_J .0821

RDE -.3943 RRA .0142 RC3 -.094A FAU .02419

FOE -.1187 FRA .4401 FC5 -.8513 9SP 2755

80E .4330 8RA .7072 8C5 .2498 FSP -214

0ISTANCE 194.668

LQ. 333.32 VL 24.554 GAL -.51 A2'L 91.25 PICA 81.67 SMA 115.09 £CC .31346 IN(: 1.2548 Vl 29.477
LOP 54.98 VP 36.109 GAP -17.94 ATP gO.lB TAL 181.13 TAP 262,79 RCA 79.01APO 151.17 V2 35.079

GP -10.39 ZAL BB.O8 ZAP 11.17 ETS 11_.44 ZAl[ 165.09 ETE 3]6.94 ZAC 90.47 ETC 259,75 CLP 4.11

OLA -27.30 RAL 242.07 RAO 6566.0 VEL 12.082 PTH 2.16 VHP 11,100 OPA -28.94 RAP 233.90 ECC 1,4048

L-I TIME INJ I.AT INJ _ INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
1159.84 12.39 340.56 111.31 115.67 I0 22 2 559.8 15.74 333.49

725.09 23.50 313.38 115.73 IO6.57 12 2B 4 125.1 25.35 305.31
1018.54 9.17 328.51 109.63 118.58 11 5 25 416.5 12.91 321.72

5629.67 26.79 264.12 116.77 103.7_9 15 48 45 5029.7 28.42 255.69

984.79 3.59 3L_Z.54 106.22 124.02 II 13 36 384.8 8.03 316.27

5236.18 53.19 235,71 118.24 98.70 |7 47 56 4636.2 34.03 226.57

NI0-COURSE EXECUTION ACCURAC_ CRBIT 0ETERHINATION ACCURAC_

SGT 969,7 6GR 465.4 SG5 88.9 ST 344.7 SR 455.6 55 212.1

RRT -.2939 RRF .5175 RTF -.7495 CRT -.6095 CRS -.6301 CST .9950

S¢_ 1075.6 1_3 -.042I RI5 .7552 LSA 548.7 MSA 264.6 55A 17.3

SGI 981.8 S_2 439.4 THA 169.94 ELI 518.3 EL2 240.2 ALF 122.57

LAUNCH 0ATE AUG g? 1970 FLIGHT TINE g2.00 ARRIVAL 0ATE NOV 17 1970

HELIOCENTRIC CONIC

RL 151.15 LAL -.00 LOL 333.58 VL

RP 107.99 LAP -1.06 LOP 58.19 VP

RE 40.930 GL -5.66 GP -11.02 ZAL

PLANETOCENTRIC CONIC

C3 21.958 VHL 4.686 OLA -26.58 RAL 241.24 RAO 6567,9 VEL

LNCH AZNTH LNCH TIME L-I TINE INJ LAT

90.00 9 39 8 1199.64 11.20

90.00 12 33 0 629.95 24.99

100.00 I0 29 43 1036.23 8.59

100.00 14 25 5 5556.64 27.87

110.O0 10 45 54 985.43 3.57

II0.00 16 25 23 5180.20 53.68

OIFFERENTIAL CORRECTIONS

TOE .1778 TRA -.6891 TC3 .2987 BAU .0951

ROE -.3723 RRA .0180 RC5 -.1251 FAU .02561

F0E -.1143 FRA .4_05 FC3-I.0098 BSP 2913

_E .4125 8RA .6895 BC3 .323B FSP -241

01STANCE 201.402

24.818 GAL -.69 AZL 91.07 HCA 84.88 SNA 116.41 ECC .Z9870 INC 1.0667 Vl 29.477

56.30_ GAP -16.89 AZP 90.10 TAL 181.62 TAP 266.50 RCA 81.64 APO 151.18 v2 35.092

88.94 ZAP 11.25 ETS 98.54 ZA[ 162.58 ETE 356.75 ZAC 90.01ETC 259.98 CLP 2.30

11.972 PTH 2.13 VHP 10.523 0PA -29.94 RAP 235.20 ECC 1.3614

ZNJ LONG |NJ RT ASC INJ A2_ATH INJ TIP4E PO CST TIN INJ 2 LAT INJ 2 LONG

542.88 107.88 116.18 9 59 7 599.6 14.63 335.88

306.93 113.14 103.76 12 43 30 30.0 26.64 298.65

329.50 106.5J 118.74 10 46 59 436.2 12.36 522.74

258,96 113.85 101.28 15 57 42 4956.6 29.14 250.39

322.58 103.43 124.02 II 2 20 385.4 8.01 316.30

231.41 114.89 96.21 17 51 44 4580.2 34.17 222,20
NIO-CCURSE EKECUTION ACCURACY ORBIT 0ETERNINkTION ACCURACY

,T_T |006.6 _ 470.7 SG3 98.3 ST _56.6 S_ 455.3 55 212.3

RRT -._70 RRF .3543 RTF -.7645 CRT -.6224 CRS -.6126 CST .9951

SC_ |lll._ _ -.0482 RI3 .7710 LSA 555.0 NSA 266.8 5SA 17.9

SG! 1021.0 SC_ 438.5 THA 169.31 EL1 525.3 EL2 241.9 ALF 124.19

LAUNCH 0ATE AUG 27 1970 FLIGHT TIN[ 84.00 ARRIVAL 0ATE NOV 19 J970

P_ELIOCENTRIC CONIC

RL 151.15 LAL -.00

RP 107.95 LAP -.88

eC 41.530 GL -4.98
PLANETOCENTRIC CONIC

C3 19.679 VHL 4.436

LNO_ A2'NTH LNO4 TIN[
00.OO 9 16 15

90.00 12 46 32

100.00 10 11 90

100.00 14 33 38

110.00 I0 33 11
110.00 16 30 46

OIFFERENTIAL CORR1ECTIONS

TOE .1779 TRA -.67_ TC3 ._838 _AU .I0_

ROE -.3513 RRA .0_16 RC3 -.1656 FAU .02729

FOE -.1088 FRA .4617 FC3-I.Z00I 86 o 3122

BOE .3938 BRA .6729 BC3 .4173 FSP -272

OISTMtGE 2D8.1S1

LQ. 333.32 VL 25,061GAL -.87 A2'L 90.68 _ BB.09 SMA

LOP 61.41 VP 36,480 GAP -1_,99 ATP gO,03 TAL 182.18 TAP

GP -11.71 ZAL 89.9_ ZAP 11.72 ET$ 88.85 ZAE 159.76 KTE

OLA -25.72 R_L 240.32 RAO 6567.9 VEI.

L-I TINE INJ I._T
1238.11 10.04

5827.01 216.31

1058.61 7._

5481.74 28.75

991.60 3.33

5121.51 34.02

117.66 ECC .28506 IN(: .8803 Vl 29.477

270.27 RCA 84.12 APO 151.20 VZ 35.105

336.51 ZAC 89.47 ETC 260.22 CLP .45

11.877 PTH 2.11 VHP 9.973 OPA -:}0.99 RAP 236.47 ECC 1.3239

INJ I..OMG INJ RT AS_ INJ A214TH |NJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
345.11 104.54 116.62 9 36 53 638.1 13.53 338.17

278._0 110.32 100.85 14 25 39 5227.0 27.55 270.05

330.76 103.37 118.93 10 29 29 458.6 11.66 324.03

253.5? 110,79 9_,57 16 6 59 4881.7 29.63 244._7

32"Z.g0 100.59 ]24,04 l0 49 43 391.6 7.78 316.63

226.66 I11,45 93,54 17 56 7 4521.5 34.I4 217.62

NI0-_ E_ECUTION ACCURAC_ ORBIT 0ETERNINATION ACCURAC_

SGT 1048.0 J_R 477.4 SG3 109.0 ST 369.6 SR A53.9 S5 211.4

RRT -,_674 R_" ,_ RTF -.7814 CRT -.6581CRS -.5907 CST .9932

S_ |151.7 1_3 -.0529 R13 .7885 LSA 561.4 NSA 267.9 5SA 18.5

SGI 1065.6 SG_ 436.7 THA 168.55 ELI 552.8 EL2 _42.4 ALF 126.02
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH OATK AUG 27 1970 FLIGHT TIN[ 86.00 ARRIVAL DATE NOV 21 1970

H_ELIOC[NTRIC CONIC

RL 151.t5 LAL -.(_0 LOt. 333.32 VL

RP 107.9I LAP -.69 LOP 64.62 VP

RC 42.291GL -4.J8 GP -12.48 ?AL

PLANEYOCENTRIC CONIC

C3 I7.716 VHL 4.209

LNO'I ATNTH LNCH TIN[

90.00 8 _3 27

90.0O 13 3 _0

I00.00 9 52 56

lOO.OO 14 46 32

110.00 10 19 10

IlO.OO 16 36 47

01FFKRENTIAL CORR[CTION$

TOE .1723 TRA -.6515 TO3 .4683 8AU .IZ16

-.3309 RRA .0255 Re3 -.2105 FAt) .01909

FOE -.0_ FRA .4723 FC3-1.4215 8.SP 3207

BOE .3731 BRA .6fl30 6C3 .fl134 FSP -3Off

OISTAI_E 214.908

2§.284 GAL -1.04 AZL 90.69 PiCA 91.31 .T#AA 118.84 ECC .27250 IN(: .6944 Vl 29.477

36.645 GAP -14.93 AZP 89.98 TAL 182.79 TAP 274.09 RCA 86.45 APO 151.22 V2 35.117
91.01 ZAP 12.57 ETS 79.96 7AE 157.27 [TE 335.68 ZAC 88.85 ETC 260.44 CLP -l.45

0LA -24.72 RAL 239.32 RAO 6567.7 VEL 11.794 PTH 2._9 VHP 9.449 DPA -32.09 RAP 237.68 ECC i.2916
L-| TINE INJ LAT INJ _ INJ RT A$C INJ A2'NTH INJ TIN( PO C$T TIN INJ 2 LAT INJ Z LONG

1277.75 8.82 347.38 101.26 117.02 9 14 45 677.8 12.38 340.31

5737.96 27.30 271.17 107.33 97.83 14 38 58 5138.0 28.10 263.60

1085.70 6.96 332.27 100.26 J19.14 I0 11 2 485.7 10.79 325.58

5405.26 29.39 247.97 107.61 95.70 16 16 37 4805.3 29.87 239.20

1003.43 2.88 323.52 97.74 124.08 10 35 53 403.4 7.33 317.26
5060.30 34.18 Z'22.09 107.93 90.72 18 l 8 4460.3 33.90 212.86

NI0-CCUR_E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

S_T 1080.1 _ 485.6 S_3 120.7 ST 375.8 SR 450.7 SS 207.7
RRT -.40S8 RRF .4424 RI"F -.7924 CRT -.6442 CR5 -.5553 CST .9883

,_ 1184.2 R23 -.0637 R13 .8009 LSA 560.8 MSA 269.5 SSA 19.A

`%1 1101.4 `%Z 435.2 THA 167.71 ELI 534.4 EL2 242.4 ALF 127.08

LAUNCH 0ATE AUG 27 1970 FLIGHT TINE 88.00 ARRIVAL DATE NOV 23 19719

HELIOCENTRIC CONIC

RL 151 .15 LAL -.OO LOL 333.32 VL

RP 107.88 LAP -.51 LCP 67.84 VP

RC 43.202 GL -3.24 GP -13.34 ZAL

PLANETO_ENTRIC CONIC

C3 16.029 VHL 4.004 OLA -23.55 RAL 238.26 RAO 6567.6 Vl[L

LNCH A2'NTH LNCH TINE L-I TINE INJ LAT

90.00 8 30 31 1319._3 7.51
90.00 13 17 47 5649.89 27.96

I00.00 9 33 11 III?.56 5.g0

I00.00 14 57 48 5327.40 29.78

110.00 10 3 59 1020.97 2.21

110.00 16 43 29 4996.76 34.12

OIFFKRENTIAL CORIRECT|ON.q

TOE .1664 TRA -.6355 TC3 .5678 8AU .1345

ROE -.3110 RRA .O29fl RC3 -.2677 g_,J .O3113

FOE -.0860 FRA .4849 FC3-1.6814 BSP 3339

BOE .3527 8RA .6361 8C3 .6277 FSP -343

01STkNCE 22|.671

25.487 GAL -1.21 A2'L g(].51Hr..A 94.52 .T,NA 119.95 ECC .26097 INC .5080 VI 29.477

36.796 GAP -14.01 AZP 89.96 TAL 183.44 TAP 277.97 RCA 88.64 APO 151.25 V2 35.129

92.20 ZAP 13.76 ETS 72.19 ZAE 154.91ETE 334.87 ZAC 88.12 ETC 260.67 CLP -3.39

11.722 PTH 2.07 VHP 8.950 OPA -33.29 RAP 238.83 ECC 1.2638
|NJ _ |NJ RT A.T_ INJ A214TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

349.78 98.09 117,38 8 52 31 719.8 11.12 342.96

265.81 I04.LPZ 94.71 14 51 56 5049.9 28.31 257.16

334.04 97.21 119.36 9 51 48 517.6 9.77 327.39

242.L_Z 104.36 9"Z.69 16 26 35 4727.4 29.84 233.41

324.43 94.92 124,12 10 21 O 421.0 6.67 318.19

217.13 104.38 87,78 18 6 46 4396.8 33.44 207,95

NIO-CCURS4[ EXECUTION ACCURACY ORBIT OKTKR_INATION ACCURAC_

`%T 1116.9 St,R 496_ `%3 133.9 ST 381.4 SR 445.3 SS 202.2

RRT -.4495 /_ .4921 RTF -.8046 CRT -.6486 CRS -.4999 CST .9773

SC_ 1_.1R_3 -.0740 RI3 .8143 LSA 557.2 MSA 271.6 5SA 20.3

`%1 1141.8 ,%2 433.1 TH.A 166.77 ELI 534.0 ELI 242.1 ALF 128.25

LAUNCH 041[ AUG 27 1970 FLIGHT TIN[ 90.00 ARRIVAL DATE NOV 25 1970

HELIOCENTRIC CONIC DISTANCE 228.436

RL 1]1.15 LAL -,00 LOL 333.32 VL 25.673 GAL -1.38 AZL 90.32 HEA 97.74 S.'AA

RP 107.84 LAP -.32 LOP 71.06 VP 36.938 GAP -13.12 AZP 89.96 TAL 18d.14 TAP

RC 44.Z54 GL "2.15 GP o14.30 ?kl. 93.48 ZAP 15.26 ETS 65.63 ZAE 152.71ETE

PLANETOCENTRIC CONIC

C3 14.586 VHL 3.819 OLA -22.22 RAL 237.15 RAO 6567.6 VEL 11.661 PTH 2.05 VHP 8.477 DPA -34.49 RAP 239.90 ECC l._AOl

LNCH ATNTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 9 7 23 1365.11 6.0e 352.34 95.04 117.71 8 30 e 765.1 9.75 3A5,58

90.00 13 32 6 5562.22 28.28 259.42 101.06 91.52 15 4 48 4962.2 28.19 230.75
IDO.O0 9 It? 43 1154.25 4.67 336.07 94.27 119.56 9 31 57 554.3 8.57 329.46

lOO.Oa lfl 9 27 5248.31 29.89 236.34 101.07 89.6(3 16 36 56 4648.3 29.52 227.56

110.00 9 47 49 1044.23 1.32 325.65 92.18 124.16 10 5 13 444.2 5.79 319.42
110.00 16 50 51 4931.09 33.83 212.02 100.85 84.77 18 13 2 4331.1 32,74 202.96

DIFFERENTIAL CORRECTIONS NI0-OOURSI[ EX[CUTION ACCURAC_ ORBIT D[T[RNINATION ACCURACY

TOE .1571 TRA -.6]_Y'Z TC3 .6723 8AU .|4_ `%T 1151.6 S(_R _(_J,? S_3 148.3 5T 382.6 SR 437.3 S5 195.1

ROE -.2912 RRA .0339 RC3 -.33_3 rAU .03334 RRT -.4940 I_F .5443 RTF -.8148 CRT -.645_ C_S -.4143 CST .9554
FOE -.0670 FRA .49_ FC3-1.9786 85P 3444 SC_ 1258.4 R_3 -.0_71 RI 3 .8264 LSA 547.3 ,:, _75.0 SSA 21 .3

80£ .3_O9 8RA .6201 BC3 .7516 FSP -383 5_1 1183.2 `%2 431.3 THA 165.73 EL1 528.4 EL_ _:_ .8 ALF 129.15

121_.99 ECC .25042 INC .3197 vl 29.477

281.88 RCA 90.69 APO 151.28 v? 35.141

333.88 ZAC 87.29 ETC 260.88 CLP -5.40

LAUNCH 0ATE AUG 27 1970 FLIGHT TIN[ 9'Z.00 ARRIVAL DATE ,,_3V 27 1970

H[LIOCENTRIC COMIC 0ISTANO[ _35.199

RL 151.15 LAL -.O0 LOL 333.32 Vl. 25.842 GAL -1.54 AZ'i. 90.13 HC4 100.96 SMA 121.96 ECC .24080 INC .1282 Vl 29.477

RP 107.81 LAP ".13 LOP 74.28 VP 37.067 GAP -12._ AZP 89.98 TN. 184.86 TAP 285.83 RCA 92.59 APO 151.33 V2 35.152
RC 45.4_ GL -.91GP -15.37 Zl_J.. 94.83 ZAP 17.05 ETS _0.21Z_l[ 150.67 ETE 332.71ZAC 86.34 ETC 261.08 CLP -7.47

PLANETOCENTRIC CONIC

C3 13.359 _ _.655 OLA -_.71 RAt, 2_H_.03 RA0 6567.5 _I[L II.608 PTH 2.03 VHP 8.028 DPA -35.81 RAP 240.87 ECC 1.2198

LNCH A2'NTH LNO4 TINE L-I TIN[ INJ LAT INJ I._ INJ RT ASC INJ,AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 7 44 4 1414.07 4.5_ 355.10 9"Z.J6 117.98 B 7 38 814.1 8.24 348.38

90.00 13 46 3(3 5474.62 _.27 2_3,01 97.89 _B.31 15 17 44 4874.6 27.74 244.39

I{30.O0 8 51 42 1195.82 3.27 338,36 91.46 119.73 9 11 38 595.8 7.20 331.78

I00.00 15 21 33 5168.11 29.70 230,_) 97.82 86,48 16 47 41 4568.1 28.90 221.68

110.00 9 30 49 1073._D .21 327.16 89.5S 124.18 9 48 42 473.2 4.70 320.94

lIO.OO 16 58 55 4865.49 33.29 _06.82 97._ 81.74 18 19 58 4263.5 31.79 197.91
OIFF[RIENTIAL CORRECTIONS N|O-COJR_ [_ECUTION ACCURACY ORBIT OETERNINATION ACCURAC_

TOE .1437 TRA -._42 TC3 .7788 8AU .1578 `%1 1183.3 g 527.2 `%3 164.3 ST 378.6 SR 425.6 SS 188.0

ROE -.2711 RRA .0389 RC3 -.4173 FAU .03576 RRT -.5377 RRF .598_ RTI r -.8228 CRT -.6322 CRS -.2810 CST .9129

FOE -.0404 FRA .5145 FC3-2.3177 8!IP 3513 S(_ J295.5 R_3 .1043 R13 .8368 LSA 529.4 MSA 281.1 SSA 22.6

BOE ._O69 _A .6054 BC3 .8836 FSP -427 ,%1 1221.8 `%_ 430.5 TMA 164.57 EL1 515.6 EL2 242.1ALF 129.75
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 5, 1970

LAUI_H DATE AUG 27 1970 FLIGHT TINE 94.00 ARRIVAL {)ATE NOV 29 1970

I'lL I(XENTRIC CONIC

RL 151.15 LAL -.00

RP 107.77 LAP .06

RC 46.738 GL .49

PLANE T_ENTRIC CONIC

C3 12.3,20 VHL 3.510

LNCH AZ_4TH LNCH TIME

9O.00 72036

90.00 14 1 $

IO0.O0 8 30 15

I00.00 15 34 7

110.130 9 13 10

110.00 17 7 42

0ISTAI_E 241.9fl7

COL 333.32 VL 25.997 GAL -1.69 47L 89.93 HCA 104.19 SN4 IL_Z.86 ECC .23206 IN(: .0652 VJ 29.477

LOP 77.50 VP 37.185 GAP -11.44 ATP 90.02 TkL I#5.61 TAP 289.80 RCA 94.35 4PO 151.37 V2 35.163

GP -16.56 74L 96.23 TAP 19.09 ET$ 55.77 ZAE 148.79 ETE 331.35 ZAC 85.24 ETC 261.26 CLP -9.62

0LA -19.03 RAL 234.92 RA0 6567.5 VlEL 11 .fl63 PTH 2.02 WAP 7.604 OPA -37.24 RAP 241 .73 _'CC 1.2028

L-I TINE INJ LAT INJ _ INJ RT AS_ INJ ATNTH INJ TINE PO CST T|N INJ 2 LAT |NJ 2 LONG

1467.09 2.83 358.07 89.46 118.19 7 45 3 867.1 6.58 351.39
5386.86 27.93 246.62 94.79 85.12 15 50 52 4786.9 26.96 238.08

124E.32 1.70 340.92 88.84 119.85 8 50 57 642.3 5.66 334.37

5086.86 29.21 224.40 94.64 83.36 16 58 54 4486.9 27.99 215.81

1107.85 -1.II 328.97 87.08 124.17 9 3J 38 507.9 3.38 322.76

4794.09 32.49 _D|._ 94.04 78.73 18 27 36 4194.1 30.59 192.86

OZFFERENTIAL CORI_C T IONS

TOE .1394 TRA-.5784 TO3 .9247 BAU .1745

-.2517 RRA .0434 RC3 -.5169 FAU .03872

FOE -.0124 FRA .5258 FC3-2.TL='O6 6SP .3856
• _. .2878 BRA .5801 8C3 1.0594 FSP -490

NIO-_ [X[CUTIOI ACCUR4CY ORBIT 0ETERMINATION 4CCURACY
SOT 1212,B SGR 553.3 SO_ 182.7 ST 376.8 SR 411.7 SS 183.3

RRT -.60'_J _ .6576 R7F -.8388 CRT -.6478 CRS -.1311 (:ST .8305

s_ 1333.0 RZ3 -.1025 R13 .8541 LS4 515.9 MSA _.79.9 SSA 23.7
SOl 1263.8 SOZ 424.0 1141, 161_.62 ELI 507.1 EL2 233.0 ALF 131 .10

LAUNCH OATE AUG Z7 1970 FLIGHT TIM] 96.0D ARRIVAL OATE DEC 1 1970

H[LIOC[NTRIC OONI (:

RL 151.15 LAL -.00
RP IO7.74 LAP .26

RC 48.150 GL 2.07

PLAN[T_ENTRIC CONIC

(:3 11.451 _ 5.384
LNCH AZ)4TH LNCH T|N[

• 3.DO 6 57 5

90.00 14 16 1

100.00 8 8 33

100.00 15 47 15

110.00 8 55 3

110.00 17 17 14

OIFFER[NTIAL (:OK_ECTION_

TOE .1245 TRA -.5(dJ9 TC3 1.0459 _ .1870

-.2305 RRA .0495 RC3 -.6306 FAU ,04173

FOE .0296 FRA .5429 FC3-3.1550 8SP 4017

8OE .2619 BRA .5631 eC3 1 .L_13 FSP -552

0ISTANCE 248.7_7

LOL 333.32 VL 26.137 GAL -1.83 ATL 89.73 PICk 1(]7.41 ._.lA 123.70 E(:C .22415 IN(: .2676 Vl 29.477

LOP 80.73 W_ 37.292 GAP -10.65 AZP gO.08 TAL 186.38 TAP 293.79 RCA 95.97 APO 151.42 V2 35.174

GP -17.90 714.. 97.65 TAP 21,37 I[T$ 52,13 7N[ 147.05 EI"[ 3_J.77 7AC 83.99 ET(: 261.42 (:LP -11 .86

OLA o17.17 RAL 233.85 RAO 6567.4 VI[L 11.526 PTH 2.01 _P 7.206 0PA -38.77 RAP 242.46 E(:(: 1.1885

L-I T;NIE _NJ LAT _NJ _ ;NJ RT AS(: _NJ AZNTH INJ TIN] PO CST TIN IHJ __LAT INJ 2 LONG
1524.34 .9_ 1.26 87.01 1J_8.30 7 _ 30 924.3 4.76 354.62

529_.86 27.25 240,Z7 91,81 82.00 15 44 20 4698.9 25.87 231.87
1263.74 -.05 _4).74 86.43 119.89 8 50 7 693.7 3.93 337.21

5004.69 28,A2 218.42 91.61 80.31 17 10 39 4404.7 26.79 210.00

1148.06 -2.65 331.07 84.81 124.09 9 14 11 548.1 1.84 324.86

A723.14 31,42 196._1 g0,87 75.79 18 35 57 4123.1 29.15 187.84

NI0-CCURS[ E_ECUTION ACCURACY ORBIT 0ETERtAINAT_ON A(:(:URA(:_

SOT 1Z38.4 SOR 584.9 SO3 Z0_.4 ST 365.8 SR 391.3 SS 186.7

RRT -.6511 RRF .7124 R7F -,8470 CRT -.6313 ORS .0951 (:ST .7007

S_ 1569.5 RL_J -.1156 R13 .8655 LSA 487.9 MSA 288.3 SSA 25.0

SOt 1302.9 SO2 421.9 THA 160.82 ELI 484.! EL2 229.3 ALF 131 .95

LAUN(:H O4TE _U_ 27 1970 FLIGHT TIN] 98.00 ARRIVAL 0ATE DEC 3 1970

H[LIO(:ENTRI(: CONIC

RL 151.15 LAL -.00 LOL 333.32 VL

RP IO7.71 LAP .45 LOP 83.96 VP

R(: 49.661GL 3.82 GP -19.40 ZAL

PLAN[TOCENTRIC (:ONIC

(:3 10.732 VHL 3.276 OLd -15.13 RAL 25_.84 RA0 65G7.4 YlEL

LNO4 4_NTH LNCH TiN[ L-_ T_N_ |NJ LAT

90.DO 6 33 37 1586.04 -1.01

90.00 14 31 26 5210.47 26.26

100.00 7 46 44 1350.11 -1.96

100.00 16 1 0 4921.63 27.32

110.00 8 36 39 1193.77 -4.39

110.00 17 _7 35 4650.75 50.09

DIFFERENTIAL (:ORRIECTIONS

TO[ .1065 TRA -.5443 TC_ 1 o1615 _AU o19_

ROE -.2074 RRA ,0569 R(:3 -.7619 F_J .04499

FOE .0835 FRA .56_1 F_-3.6296 8SP 4156
BOE .2332 _RA .5473 8C3 J._gO FSP "-617

0ISTANCE 255.448

26.263 GAL -|.97 ATL 89.5_ H_A 110.64 5HA 124.47 ECC .21702 INC .4765 Vl 29.477

37.391 GAP -9.89 ATP 90.17 TAL 187.14 TAP 297.78 R(:A 97.45 APO 151.48 v2 35.184

99.06 TAP 25.88 £TS 49.1Z ZAE 145.44 ETE 5_7.95 7AC 82.58 ETC 261.55 CLP -14._1

11.494 PTH Z.O0 VHP 6.834 0PA -40.43 RAP 243.03 £CC 1.1766

INJ LOI_ INJ RT ASC INJ ATNTH INJ TIN] PO CST TIM INJ 2 LAT ZNJ 2 LONG

4.70 84.82 118.50 7 0 3 986.0 2.78 358.07

233.99 89.0_ 79.01 15 58 17 4610.5 24.48 225.77
346.83 84.29 119.83 8 9 1_ 750.1 2.03 340.31

212.49 88.78 77.38 17 23 2 4321.6 25,31 204.27

333.46 82.78 123.93 8 56 32 593.8 .10 527.25

191.09 87.95 7_.96 18 45 6 4050.7 27.46 182.88
NIO-COJR.,_E [_CUTION ACCURACY ORBIT OETERNINATION ACCURAC_

SOT 1259.5 SOR 6Z5.6 SO3 223.9 ST 350.4 SR 364.4 Ss 204.6
NRT -._ RI_ .7643 R1T -.8542 CRT -.6038 CRS .3363 CST .5349

140_.3 R_ -,1_1R1_ .8765 LSA 453.2 N$A 3(32.1 $SA 26.3

SOl 1341.8 SO2 421.1 THA 158.71 £L1 452.8 EL2 224.8 ALF 133.14

LAUNO_ DATE AUG 27 1970 FLIGHT TINE 1(30.00 ARRIVAL OATE DE(: 5 1970

I'lL I(XENTRIC CCNI (:

RL 151 .15 LAL -.00

RP 107.68 LAP .64
R(: 51.263 GL 5.76

PLAN] T_[NTR|C CONIC

C3 10.149 _ 3.186

LNO4 A2'NTH _ TIME
gO.00 6 10 13

gO.00 14 47 Z_

JO0.(X} 7 24 52

I00.00 16 15 30

110.00 8 18 4

110.00 17 38 48

01$T_JqlCE _.176

LQ. 333.32 VI. 26.375 GAL -2.09 AZL 89.31 _ 113.87 SI4A 125.17 ECC .21062 IN(: .6945 Vl 29.477

LOP 87.19 VP 37.480 GAP .-9.16 AZP go,_8 TAL 187.90 TAP 301.77 RCA 98.81APO 151.54 V2 35.193

GP -21.08 7AL 100.44 TAP 26.63 ETS 46.622_[ 143.94 ETE _25.$6 7AC 80.96 ETC 26].65 CLP -16.66

0L_ -1_.91RAL 231.91 RAO 6567.4 _I[L 11.469 PTH 1 ._ W4P 6.488 0PA -42.24 RAP 243.41 EC(: 1.1670

L-I 1_11[ INJ LAT ZNJ _ INJ RT ASC INJ AZt, ITH INJ Till] PC) CST TIN INJ 2 LAT INJ 2 LONG
1652.37 -3.15 8.41 62.93 118.16 6 37 A5 105_.4 .64 1.78

5121.38 24,96 Z'_/'.61 86.48 76.17 16 12 50 4521.6 22.81 219.79

1411.49 -4003 350.21 8_.44 119.64 7 48 24 811.5 -.05 343.68

A$37.69 25.94 Z06.64 B6,Zl 74.59 17 _6 8 4237.7 23.57 198.64

J244.g0 -.'6.33 336,15 61,0'Z 12_.66 8 38 49 644.9 -1.86 329.91

A577.05 _.51 185.93 8S.30 70,_9 16 55 5 3977.0 25.55 178.00

ORBIT OETERNINATION ACCURACY

ST 532.4 SR 329.7 SS _41.0

CRT -.5663 CR$ .5_05 (:ST .3842

LSA 415.1NSA 322.9 SSA 27.5

ELI 414.3 EL2 218.0 ALF 135.42

DIFFERENTIAL CORR_CTICNS

TO([ .0866 TRA -.5287 1(:3 1 .Z_413 _4U .2120

RO£: -.1S19 RRA .0659 RC3 -.9125 FAU ,04853

FOE .1503 FRA .58?0 Fr3-4.1398 BSP 4301

8DE .2015 _A .53_ B(:3 1.5624 FSP

NID-COJIIS[ [XECUTION ACCURACY

SOT 1276,3 SOR 676.1 SO3 247.5

RRT -.7_ _ .8119 R1T -.8606

1445.3 IIZ_ -.1441 R13 .8877

SO1 1382.3 _ 421.9 THA 156.22
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE AUG 27 1970

HELIOCENTRIC CONIC

RL 151.15 LAL -.00

RP IO7.65 LAP .82

RC 52.948 GL 7.88

PLANE T(X_ENTRIC CONIC

C3 9.690 VHL 3.11]

LP_N AZMTH LNCH TIN_
90.00 5 46 57

90.00 15 4 17

I430.OO 7 ] 4

1043.OO 16 30 51

llO.OO 7 59 26

FLIGHT TIN[ 102.00 ARRIVAL CATE CEC 7 1970

LOL 533.32 VL 26.480 G4L

LOP 90.42 VP 37.561 GAP

GP -22.96 ZAL 101.76 ?AP

01STANCE 268.890

-2.21 AZL 89.08 HCA 117.10 SMA

-8.45 AZP 90.42 TAL 188.63 TAP

29.62 ET5 44.50 ZAE 142.52 ETE

125.82 ECC .20489 INC .9237 V1 29.477

}05.75 RCA I00.04 APO 151.59 v2 55.202

325.49 ZAC 79.14 ETC 261.71 CLP -19.25

CLA -I0.51RAL 231.10 RA0 6567.3 VEL 11.449 PTH 1.99 VHP

L-J TINE INJ LAT INJ LONG [NJ RT A,_C INJ AZNTH INJ TIM[
1723.50 -5.42 12.40 81.39 117.84 6 15 41

5032.05 23.36 221.73 84.26 73.53 16 28 9

1477.95 -6.26 553.89 B0.93 119.29 7 27 42

4752.83 24.27 ,300.89 83.95 72.00 17 50 4

1_O1.42 -8.45 339.15 79.59 123.25 8 21 7

6.170 0PA -44.21 RAP 245.56 ECC 1.1595

PO CST TIM INJ 2 LAT INJ 2 LONG

1123.5 -1.65 5.74

4432.1 20.89 213.94

877.9 -2.51 347.33

4152.8 21.59 193.12

701.4 -4.01 352.H7

6 0 3902.1 23.45 173.22

ORBIT DETERMINATION ACCURACY

ST 312.7 SR 284.9 $$ 297.3
CRT -.5183 CRS .6556 CST .2904

LSA 382.2 MSA 347.1 $SA 28.2

ELI 369.3 EL2 206.3 ALF 140.11

110.00 17 50 58 _L502.13 26.68 180.87 82.97 67.79 19

OIFFERENTIAL CORRECTIONS NI0-_ EXECUTION ACCURACY

T0E .0643 TRA -.5134 TC3 1.3558 BAU .2247 SGT 1284.7 SC.R 745.6 S_3 272.5
ROE -.1526 RRA .0766 RC3-1.0816 FAU .05223 ART -.7742 _ .8§31 RTF -.8652

FOE .2335 FRA .6133 FC3-4.6667 BSP 4444 _ |484.5 RZ3 -.1576 R15 .8987

BOE .1656 8RA .5191 BE3 I .7344 FSP -768 S_1 1422.1 .9_2 425.1 THA 153.29

LAUINKZH 0ATE AUG 27 1970 FLIGHT TIM[ I04.00 ARRIVAL CATE 0EC 9 1970

HELIOCENTRIC CONIC 0ISTANCE 275.587

RL 151 .15 LAL -.00 L(_.. 355.32 VL 26.572 GAL -2.51 A2'L 88.83 H_ 120.33 SMA 126.44_ECC .19979 INC 1.1667 Vl 29.477
RP 107.63 LAP 1.01 LOP 93.65 VP 37.633 GAP -7.77 A2'P gO.59 TAL |89.34 TAP }09_67 RCA 101.15 APO 151.65 V2 35.210

RC 54.707 GL 10.19 GP -25.06 ZAL 102.97 ZAP 52.86 ET5 42.65 ZAE 141.12 EYE 320.80 ZAC 77.08 ETC 261.72 CLP -21 .9H

PLANETC_ENTRIC CONIC

C3 9.346 VHL 3.057 0LA -7.95 RAL 230.43 RAO 6567.5 VEL 11.434 PTH 1.98 VHP 5.882 0PA -46.36 RAP _43.42 ECC 1.1538
LNCH A2'MTH LNCH TIMK L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 3 23 50 1799.68 -7.82 16.71 B0.22 117._3 5 53 49 1199.7 -4.10 10.00

90.00 15 2Z 1 4941.71 21.49 215.77 82.37 7l.II 16 44 23 4341.7 18.72 208.19

100.00 6 41 20 1549.63 -8.62 557.89 79.79 118.75 7 7 10 949.6 -4.72 551.27
100.00 16 47 12 4666.99 22.35 195.23 82.04 69.62 I8 4 59 4067.0 19.38 187.70

110.O0 7 40 50 1363.36 -10.74 342.48 78.51 122.65 8 3 33 763.4 -6.36 336.13

IIO,OO 18 4 12 4426.04 24.63 175.9_ 8I.OI 65.51 19 17 58 3826.0 21.11 168.55

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .0399 TRA -.5000 TC3 1.4163 8AU ,2376 8GT 1284.8 ,_R 824,3 SG3 298.7 ST 294.7 SR 228.4 SS 372.9
ROE -.1181 ARA .OgO2 RC3-1.2683 FAU .05602 ART -.B0"_ K_F .8876 RTF -.8681 CRT -.-4712 CRS .7049 CST .2750

FOE .3353 FRA .6456 FC3-5.1888 BSP 4584 5f_ 1526.5 R23 -.1692 R13 .9097 LSA 414.5 MSA 324.7 SSA 28.2

BOE .1247 8RA .5081 8C3 1.9011 rSP -850 ,_1 1464.2 S_2 431.8 THA 149.88 ELI 325.1 EL2 182.7 ALF 149.34

LAUNCH C4TE 4UG ?7 1970 FLIGHT TIME 106.00 ARRIVAL CATE CEC 11 1970

HELIOCENTRIC CONIC

RL 151.15 L4L -.00

RP I_7.60 LAP 1.19

RC 56,553 GL 12,68

PT,.ANETOCENTRIC CONIC

C3 9,113 VHL 3.019

LNCH ATMTH LNCH TZME

90.00 5 0 49

90.00 15 40 55

IOO.OO 6 19 41
100.00 17 4 43

IIO.O0 7 22 17

110.00 18 18 36
CIFFERENTIAL CCRRECTIONS

TOE .0109 TRA -.4914 TC5 1.4268 8AU .2492

ROE -.0757 RRA .1082 RC3-1.4660 FAU .059_7
FOE .4617 FRA .6H76 FC3-5.6589 8SP 4632

BOE .0765 ORA .5031 8C3 2.0457 FSP -925

CISTANCE 287.266

LOL 333.32 VL 26.654 GAL -2.41 AlL 88.57 HCA 123.56 ,SMA 126.95 ECC .19527 INC 1.4263 Vl 29.47T

LOP 96.89 VP 37.698 GAP -7.11 AIP 90,79 TAL 190.01 TAP 313.58 RCA 102.14 APO 151 .7l V2 35.218

GP -27.40 7AL 104.05 7AP 36.35 ET$ 40,98 /AE 159.71ETE 317.77 7AC 74.77 ETC 261.67 CLP -24.88

CLA -5.22 RAL 229.91RA0 6567.3 VEL 11.424 PTH 1.98 VHP 5.625 CPA -48.70 RAP 242.95 ECC 1.1500

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG

1881.25 -10.34 21._ 79.47 116.51 5 32 10 1281.3 -6.69 14.60

4850.34 19.37 209.91 80.86 68.93 17 1 45 4250.3 16.33 202,55

1626.80 -11,12 2.26 79.06 117.93 6 46 48 1026.8 -7.30 355.56
4580.03 20.18 189.69 B0.5_ 67.47 18 21 5 3980.0 16.96 182.38

1430.81 -13.19 346.17 77.84 121.82 7 46 8 830.8 -8.89 359.71

4348.78 22.36 171.06 79.45 63.44 19 31 5 3748.8 18.61 163.93

MIO-COURSK EX£CUTION ACCURACY ORBIT CETERMINATION ACCURACY

5GT 1272.6 S_ 920.1 ,5(;3 325.1 ST 282.9 SR 158.7 SS 469.5

RRT -.8186 I_ .9151RTF -.8671 CRT -.4687 CRS .6452 CST .3475

1570.4 R23 -.1802 R13 .9204 LSA 491.8 MSA 288.2 SSA 27.1

501 1_05.5 S/¢2 446.7 THA 145.98 ELI 295.2 EL2 154.3 ALF 161.15

LAUNCH OATE AUG 27 1970 FLIGHT TIM[ 108.00 ARRIVAL OATE OEC 13 1970

HELIOCENTRIC CONIC

RL 151.15 LAL -.00

RP 107.58 LAP 1.37

RC 58.419 GL 15.38

PLANETOCENTRIC CONIC

C3 8.990 VHL 2.998

LNCH ATMTH LNCH TIME
90.00 4 37 47

90.00 16 1 11

IO(3.O0 5 58 2

100.O0 17 23 36

I10.00 7 3 47

110.OO 18 34 21

OIFFERENTIAL CCRRECTIONS

TOE -.0074 TRA -.4729 TC3 1.4447 OAU .2671

ROE -.0274 RRA ,1271 RC3-1.C_85 FAU .06353

FOE .5959 FRA .7210 FC3-6.1183 BSP 4947

OOE .0284 8RA .4897 8C3 2.2222 F.SP -I027

01STANCE 288.925

LCt. 333.32 VL 26.726 GAL -2.49 A2'L BB.29 HCA 126.80 ._44 127.40 ECC .19129 INC 1.7063 Vl 29.477

LOP 100.12 VP 37.756 GAP -6.47 AZP 91.02 TAL 190.64 TAP 317.43 RCA 103.03 APO 151.77 V2 35.225

GP -30.01 ZAL 104.98 2AP 40.10 [TS _.40 ZAE 138.23 ETE 314.39 7AC 72.19 ETC 261.55 CLP -27.96

OLA -2.34 RAL 229.57 RAO 6567.3 VEL 11.418 PTH 1.98 VHP 5.403 0PA -51.25 RAP 242.06 ECC 1.1480

L-I TINE INJ LAT INJ LONG INJ RT ASW_ INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1968.76 -12.95 26.48 79.16 115.41 5 10 35 1368.8 -9.42 19,58
4757.58 17.00 204.14 79.78 67.01 17 20 28 4157.6 13.74 196,98

1709.88 -13.72 7.06 78.77 116.82 6 26 32 1109.9 -10.01 .23

4491.70 17.79 184.L:_ 79.42 65.57 18 38 28 3891.7 14.34 177.12
I_O4.06 -15.78 350.26 77.60 120.72 7 28 51 904 .I -II .59 343.67

4270,28 19.89 166.31 78.51 61.61 19 45 31 3670.3 15.94 159,41

MI0-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 1252.5 56R 1042.6 5(;3 352.6 ST 272.9 5.R 94.8 $S 567.8

RRT -.8395 RRF .9377 RTF -.8689 CRT -.7664 CR5 .2272 CST .3952

SGB 1629.7 R23 -.1763 R13 .9332 LSA 580.4 MSA 261.5 SSA 25.1

5411 1565.4 502 453.3 THA 141.20 ELI 282.9 EL2 58.8 ALF 164.40
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH CATE AUG 27 1970

HELIOCENTRIC CONIC

RL 151.15 LAL -._O

RP 107.56 LAP 1.54

RC 60.358 GL 18.27

PLANE T(XENTRIC CONIC

C3 8.980 VHL 2._7

LNCH AZMTH LNCH TIME

90.00 4 IA 36

90.00 16 23 7

1(30.00 5 }6 17

100.00 17 44 8

110.00 6 45 17

IiO.O0 18 51 38

FLIGHT TIME II0.00 ARRIVAL CATE CEC 15 1970

0ISTANCE 295.564

LOt. }33.32 VL 26.790 6AL -2.56 AZL 87.99 I._.A 130.03 5HA IZT.BZ ECC .18779 INC 2.0111 Vl 29.477

LOP 103.36 VP 37.808 GAP -5.86 AZP 91.29 TAL 191.21 TAP 321.2A RCA 103.81 APO 151.82 v2 35.232

GP -32.88 ZAL 105.70 ZAP 44.11ETS 37.82 ZAE 136.61ETE 310.68 2AC 69.32 ETC 261.34 CLP -31.23

OLA .71RAL 229.41 RAD 6567.3 VEL II.41@ PTH 1.98 VHP 5.218 OPA -53.99 RAP Z40.64 ECC 1.147H

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_rtATH INJ TIME 1:40)CST TIN INJ Z LAT INJ 2 LONG

21362.85 -15.62 32.10 79.36 113.92 4 48 59 1462.9 -12.26 25.04

4663.04 14.39 198.42 79.17 63.35 17 40 50 4063.0 10.95 191.43

1799.41 -16.40 12.33 78.98 113.34 6 6 16 1199.4 -12.86 5.36

4401.71 15.17 178.82 78.79 63.93 18 57 30 3801.7 11.54 171.91

1583.44 -18.49 354.83 77.86 119.28 7 lI 40 983.4 -14.44 348.05

4190.45 17.24 161.64 77.64 60.02 20 1 28 3590.5 13.12 154.94

OIFFERENTIAL CCRRECTICNS

TOE -.O306 TRA -.4620 TC3 1.3874 BAU .2830

ROE .0345 RRA .1534 RC3-1 .9058 FAU .06664

FOE .7593 FRA .7690 FC3-6.4245 B,SP 5123

mE .0461 8RA .4868 8C3 2.3573 FSP -II06

NIO-COURS£ EXECUTION A£CURACY

,%T 1214.6 5GR 1181.1 ,$63 377.3

RRT -.8454 RIRF .9542 RTF -.8640

566 1694.2 _23 -.1706 RI3 .9449

SGI 16E7.4 SG2 470.9 THA 135.95

LAUNCH DATE Al,_ 27 1970 FLIGHT TIME 112.00

HELIC(ENTRIC CONIC

RL 151.15 LAL -.00
RP 107.54 LAP 1.71

RC 62.346 GL 21.35

PLAN[TOCENTRIC CONIC

C3 9.092 VHL 3.013

0ISTAN(E 302.181

LOL 333.32 VL 26.846 GAL -2.62 AZL 87.65 MiCA 133.26 5_A

LCP 106.60 VP 37.833 GAP -3,26 AZP 91.61 TAL 191.72 TAP

GP -36.04 ZAL 106.21 ZAP 48.35 ETS 36.I6 ZAE 134.78 ETE

OLA 3.90 RAL 229.46 RAO 6567.3 VEL 11.423 PTH 1.98 VHP

C_61T DETERMINATION ACCURACY

ST 272.6 SR 115.2 SS 686.0

CRT -.8933 CRS -.7901CST .4938

LSA 707.3 MSA 239.5 SSA 22.4

ELI 291.9 EL2 48.3 ALF 158.71

ARRIVAL OATE OEC 17 1970

128.19 ECC .18473 IN(: 2.3463 Vl 29.477

324.98 RCA 104.51 APO 151.87 V2 35.238

306.64 ZAC 66.16 ETC 261.02 CLP -34.72

3.074 OPA -56.92 RAP 238.56 ECC 1.1496

LNCH A2'NTM LNCH TIME L-I TIME INJ LAT

90.00 3 51 2 2164.57 -18.32

90.00 16 47 7 4566.11 11.57

IOO.OO 5 14 12 1896.30 -19.13

1OO.OO 18 6 _k_ A309.61 12.35

110.00 6 26 38 1669.58 -21.27

IIO.OO 19 10 41 4109.09 14.41

DIFFERENTIAL CORRECTIONS

TOE -.0463 TRA -.A498 TC3 1.2B95 8AU .3016

ROE .1102 RRA .1958 RC3-2.1203 FAU .0_915

FOE .9374 FRA .8188 FC3-6.5843 8SP _375

80E .1203 8RA ,4867 8C3 2.4817 FSP -1181

INJ LONG INJ RT AS_ INJ A2'NTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

38.34 80.11 111.97 4 27 6 1564.6 -15.18 31.07

192.70 79.07 63.97 18 3 13 3966.1 7.97 185.87

18.26 79.76 113.42 5 45 48 1296.3 -15.80 11.05

173.44 78.66 62.56 19 18 28 3709.6 8.57 166.68

359.96 78.67 117.41 6 34 28 1069.6 -17.43 352.94

157.03 77.47 58.66 20 19 IO 3509.1 10.16 150.51

MIO-OC_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T 1160.7 5GR 1343.2 ,5(;3 399.4 ST 273.9 SR 237.8 S$ 809.1

RRT -.8446 RRF .9666 RTF :.8549 CRT -.7274 CR$ -.9731CST .5667

$66 1775.2 R23 -.1367 R13 .9565 LSA 857.6 MSA 224.3 SSA 19.5

•$61 1706.5 $62 489.1 THA 130.08 ELl 337.7 EL2 132.3 ALF 140.51

LAUNCH OATE AUG Z7 1970 FLIGHT TIME 114.00 ARRIVAL CATE CEC 19 ]970

HELIOCENTRIC CONIC

RL 151 .15 LAL -.00 LOL 333.32 VL 26.894 GAL

RP 107.53 LAP 1.87 LOP 109.85 VP 37.892 GAP

RE 64.375 GL 24.64 GP -39.47 ZAL 106.47 ZAP

PLANE TOCENTRIC CONIC

C3 9.344 VHL 3.057

LNCH ATMTH LNCH TIM_

90.00 3 26 39

90.00 17 13 40

100.O0 4 51 28

100.00 18 31 32

110.00 6 7 39

110.OO 19 31 51

01FFERENTIAL CCRRECTIONS

TDE -.0590 IRA -.4369 TC3 1.I439 8AU .3LP'd3

ROE .2_39 RRA .2264 RC3-2.3143 FAU .07039

FOE 1.1276 FRA .8711 FC3-6.3404 8SP 5681

8OE .2123 BRA .4920 8C3 2.3816 F,T_ -1240

DISTANCE }08.775

-2.67 AZL 87.28 HCA 136.50 54_A 128.51 ECC .18208 INC 2.7194 Vl 29.477

-4.69 AZP 91.97 TAL 192.16 TAP 328.65 RCA 105.11 APO 151.91 v2 35.243

52.80 ETS 34.32 ZAE 132.69 ETE 302.33 ZAC 62.71 ETC 260.58 CLP -38.45

OLA 7.25 RAL 229.74 RAO 6367.3 VEL 11.454 PTH 1.98 VHP 4.978 0PA -60.01 RAP 235.63 ECC 1.1538

L-I TIME INJ LAT INJ L(_WG INJ RT ASC INJ AZMTH INJ TIME _ CST TIM INJ Z LA T INJ ? LC_G

2275.35 -21.00 45.37 81.49 109.45 4 4 35 1675,4 -18.15 37.85

4465.96 8.51 186.93 79.53 62.89 18 28 6 3866.0 4.81 180.21

2OOI.79 -21.84 24.91 81.16 110.93 5 24 50 1401.8 -18.80 17.44

4214.76 9.31 168.03 79.10 61.47 19 41 47 3614.8 5.43 161.39

1763.37 -24.10 3.77 80.12 115.01 6 37 3 1163.4 -20.52 358.45

4025.94 11.42 152.44 77.84 37.56 20 38 57 3425.9 7.06 146.O6
MIO-COURS£ EXECUTION ACCURA_ ORBIT 0ETERMINATION ACCURACY

SGT 1087.6 _ 15_6.8 SG3 415.8 ST 272.0 SR 405.4 S$ 934.9

RRT -.8340 RRF .9737 RTF -.8385 CRT -.6793 CRS -.9944 CST .6062

1874.3 RZ3 -.1362 RI3 .9672 LSA 1032.7 MSA 213.8 SSA 16.6

•$61 1804.4 ,562 507.7 THA 123.74 ELI 454.6 EL2 178.0 ALF 119.45

LAUNCH DATE At.K, 27 1970 FLIGHT TIME I16.OO ARRIVAL 0ATE 0EC 21 1970

H£LIC(ENTRIC CONIC 01STANCE 313.346

RL 151 .15 LAL -.00 LOL 333.32 VL 26.936 GAL -2.71 AZI. $6.86 HCA 139.73 ,SMA 128;/_ ECC .17981 INC 3.1398 Vl 29.477

RP 107.51 LAP _.03 LOP 113.09 VP 37.925 GAP -4.13 A2'P 92.40 TAL 192.32 TAP 332.25 RCA 105.63 APO 151.94 v2 35.247

RC 66.441 GL 28.14 GP -43.13 ZAL 106.47 ZAP 57.41 ET$ 32.22 ZAE 130.28 ETE 297.79 7AC 58.99 ETC 259.98 CLP -42,42

PLANETC(ENTRIC CONIC

C3 9.766 VHL 3.125 0LA |0.73 RAL 230.25 RAO 6367.4 VKL 11,432 PTH 1.99 VHP 4.935 DPA -63.20 RAP 231.59 EGG 1.1607
LNCH AZMTH LNCH TIME L-I T|NIE INJ LAT INJ LON_ INJ RT ASC INJ A2_4TH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

90.00 3 0 54 2397.33 -23.34 53.40 83.58 106.21 3 40 51 1797.3 -21.10 45.58

90.00 17 43 29 4361.33 3.22 181.00 80.64 62.13 18 56 10 3761.3 1.45 174.35

100.00 4 27 37 2117.68 -24.46 32.53 83.28 107.74 5 2 54 1517.7 -21.80 24.74

1OO.00 18 59 27 4116.21 6.07 162.52 80.18 60.67 20 8 4 3516.2 2.11 I§5.96

110.OO 5 48 2 1866.04 -26.88 12.43 82.30 111.93 6 19 8 1266.0 -23.66 4.76

110.00 19 55 32 3940.62 8.27 147.85 78.83 36.71 21 1 12 3340.6 3.83 141.57

DIFFERENTIAL CCRRECTIONKS MIO-COURS£ EXECUTION ACCURACY CRBIT DETERMINATION ACCURAC*

TOE -.0590 TRA -.4L:vZ3 TC3 .9524 8AU .3455 SGT 993.6 _ 1729.8 SG3 424.5 ST 260.6 SR 607.9 55 1057.1

ROE .3196 RRA .2771 RC3-2.4691 FAU .07062 RRT -.8083 RRF .g6L_Z RTF -.BO89 CRT -.6367 CRS -.9984 CST .5978

FOE 1.3210 FRA .9232 FC3-6.2603 BSP 6036 _ 1994.9 R_3 -.1110 R13 .9762 LSA 1229.6 MSA 206.9 SSA 14.0

802 .3250 8RA .5051 8C3 2.6464 FSP -1275 561 1924.4 ._7,2 525.7 THA 117.09 ELI 632,6 EL2 193.1 ALF 106.89
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE AUG 27 1970 FLIGHT TIM£ 118.00 ARRIVAL DATE 0EC 23 1970

HELIOCENTRIC CONIC

RL 151.15 LAL -.00

RP 107.50 LAP 2.18

RC 68.539 GL 31.83

PLANE TOCENTRIC CONIC

C3 10.404 VHL 3.226

LNCH ATHTH LNCH TIN[

90.OO 2 32 50

90.00 18 17 36

100.00 4 1 5Z

lO0.OO 19 31 15

110.00 5 27 18

llO.OO 20 22 18

LOt. 333:32 VL 26.970 GAL

LOP 116.33 VP 37.953 GAP

GP -47.06 ZAL 106.19 ZAP

DISTANCE 3£1.892

-£.73 AZL 86.38 HCA 142.96 SHA

-5.59 AZP 92.89 TAL 192.82 TAP
62.11ETS £9.75 ZAE 127.51ETE

IZ9.OZ £CC .17786 INC ].6204 Vl 19.477

335.78 RCA 106.07 APO 151.97 V2 35.251

293.08 ZAC 55.03 ETC 159.17 CLP -46.63

0LA 14.38 RAL 231.00 RAO 6567.4 tEL 11.480 PTH 2.00 VHP 4.954 OPA -66.40 RAP 226.05 ECC 1.1711

L-I TINE INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ Z LAT INJ 2 LONG
Z533.80 -25.82 62.75 86.46 102.06 3 15 4 1933.8 -23.90 54.60

4250.15 1.66 174.78 8£.50 61.73 19 28 16 3650.1 -2.14 168.15
£246.70 -26.84 41.37 86.L_ 103.67 4 39 18 1646.7 -24.70 33.23

4012.48 2.58 156.79 81.99 60.21 20 38 8 3412.5 -1.41 150.27

1979.37 -29.53 20.L:_} 85.34 108.06 6 0 17 1379.4 -26.78 12.10
3852.57 4.95 143.19 80.51 56.13 21 26 31 3252.6 .47 136.97

CRBIT 0ETERNINATION ACCURACY

ST 234.9 SR 641.6 SS 1167.7

CRT -.5249 CRS -.9995 CST .5009
LSA 1444.2 HSA 202.3 SSA 11.6

ELI 851.1 EL2 197.7 ALF 98.81

CIFFERENTIAL CORRECTIONS N|D-COURSE EXECUTION ACCURAC_

TOE -,0423 TRA -.4037 TC3 .7259 BAU .3707 _T 679._ _ 1948.3"E_3 4£3.4
ROE .4611 RRA .3397 RC3-2.5645 FAU .06897 RRT -.7574 RRF .9669 RTF -.7547

FOE 1.5046 FRA .9701 FC3-5.7391 BSP 6476 5_ Z137.5 R23 -.0841 RI3 .9833

BOE .4630 6RA .5276 BE3 2.6652 FSP -1284 SC,d 2067.9 S_ 540.8 THA 110.32

LAUNCH DATE AUG 27 1970 FLIGHT TINE 120.00 ARRIVAL OATE OEC 25 1970

HELIOCENTRIC CONIC DISTANCE 328.413

RL 151.15 LAL -.00 LOt. 353.32 VL £6.999 GAL -2.75 AZL 85.8£ NCA 146.19 .9.1A 129.21 ECC .17622 INC 4.1788 VJ 29.477
RP 107.49 LAP 2.32 LOP 119.58 VP 37.977 GAP -3.O7 AZP 93.47 TAL 193.03 TAP 339.2£ RCA 106.44 APO 151.99 V2 35.254

RC 70.666 GL 35.72 GP -51.16 ZAL 105.63 ZAP 66.81ET$ 26.85 Z_JE 124.38 ETE 288.26 ZAC 50.87 ETC 258.12 CLP -fil.lO

PLAN[TOCENTRIC CONIC

C5 11.352 VHL'3.366 0LA 18.15 RAL 23£.03 RAO 6567.4 tEL 1|o520 PTH £.01VHP 5.047 0PA -69.48 RAP 218.52 ECC 1.1865

LNCH A2"NTH LNCH TINE L-I TINE INJ LAT ]NJ LONG INJ RT ASC INJ A5NTH JNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 2 O 48 2690.34 -27.57 73.86 90.20 96.75 2 45 39 209(3.3 -26.34 65.41

90.00 18 57 47 4128.52 -£.27 167.99 85.28 61.77 Z0 6 35 3528.5 -6.03 161.33

1(30.00 3 32 56 2393.24 -28.77 51.83 90.02 98.49 4 12 49 1793.2 -27.29 43.34

100.00 20 8 20 3900.85 -1.£! 150.67 84.69 60.13 21 13 21 3300.9 -5.17 144.13

llO.O0 5 4 45 2105.99 -31,85 29.33 89.34 103.12 5 39 51 1506.0 -29.72 20.77

110.(30 20 53 1 3760.87 1.46 138.39 83.03 55.84 21 55 42 3160.9 -3.04 132.18
0IFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.0019 TRA -.3793 TC3 .4769 BAU .3974 EK;T 751.4 _ 2176.0 SG3 411.1 ST ZO4.1 SR 1101.0 55 1258.8

ROE .6326 RRA .4175 RC3-2.5798 FAU .06548 RRT -.65_ RRF .9902 RTF -.6484 CRT -.2_O9 CRS -.9998 CST .204fi
FOE 1.6647 FRA 1.0090 FC3-5.0026 6SP 6970 S¢_ 2302.1 1_3 -.0578 R13 .9885 LSA 1672.8 MSA 199.9 SSA 9.7

80E .6326 BRA .5640 BC3 2.6235 FSP -1256 SGI LP234.5 S_2 553.7 THA 103.57 ELI 1102.0 EL2 198.8 ALF 92.42

LAUNCH 0ATE AUG 27 1970 FLIGHT TIME 122.00 ARRIVAL GATE 0EC 27 1970

HELIOCENTRIC CONIC 0ISTANCE 334.907

RL 151 .15 LAL -.00 LOt. 333.32 VL 27.022 GAL -2.75 AZL 85.16 HCA 149.42 5_A 129.37 £CC .17485 INC 4.8401 VJ 29.477

RP 107.48 LAP 2.46 LOP 122.83 VP 37,995 GAP -2.57 AZP 94.17 TAL 193.16 TAP 342.58 RCA 106.75 APO 151.99 V2 35.256

RE 72.818 GL 39.78 GP -55.40 ZAL 104.79 ZAP 71.39 ETS 23.40 ZAE 120.89 ETE 283.34 ZAC 46.56 ETC 156.75 CLP -55.82

PLANETOCENTRIC CONIC

C3 12.667 VHL 3.559 OLA 22.03 RAL 233.33 RAO 6567.5 tEL 11.578 PTH 2.02 VHP 5.228 OPA -7_.24 RAP 208.31 ECC 1.2085

LNCH AZNTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PC) CST TIN INJ 2 LAT INJ 2 LONG

90.00 1 21 ,30 2878.34 -28.32 87.55 94.78 89.94 2 9 19 2278.3 -28.02 78.90
90.00 19 47 38 3987.43 -6.77 160.07 89.27 62.44 20 54 5 3387.4 -10.41 153.28

100.00 2 58 L:_ 2565.49 -29.84 64.51 94.75 91.91 3 41 8 1965.5 -29.25 55.75
lO0.O0 _ 53 18 3775.51 -5.43 143.77 88.54 60.56 21 56 13 3175.5 -9.32 137.13

110.00 4 39 12 2250.01 -33.56 40.21 94.42 96.90 5 16 42 1650.0 -32.24 31.22

110.00 21 28 57 3663.75 -£.£6 133.32 86.56 55.88 22 30 0 _063.8 -6.72 127.08
OIFFER[NTIAL CCRRECTIONS MID-COURSE EX[CUTICN ACCURACY ORBIT OETERt4INATION ACCURACY

TOE .0728 TRA -.3455 TC3 .2231 8AU .4240 SGT 631.6 ,_R240_.2 _3 387.0 ST 214.8 SR 1377.1 SS 1323.4

ROE .8384 R_'A .5140 RC3-2.4941 FAU .06006 RRT -.4346 RRF ._25 RTF -.4266 CRT .3706 CRS -.9999 CST -.3806
FOE 1.7879 FRA 1.0363 FC3-4.1048 BSP 7529 _ 2483.8 1_3 -.0334 R13 .99L>0 LSA 1911 .6 HSA 199.2 SSA 8.0

6OE .8416 BRA .6193 BC3 2.5040 FSP -1193 _I 2418.7 S_2 564.9 THA 96.90 EL1 1379.4 ELE 199.2 ALF 86.62

LAUNCH OATE AUG 27 1970 FLIGHT TINE 124.00 ARRIVAL 0ATE 0EC 29 1970

HELIOCENTRIC CONIC 0ISTANCE 341.374

RL 151 .15 LAL -.00 LQ. 33_.31 VL 27.040 GAL -2.74 AZL 84.36 HOL 152.65 SMA 129.50 ECC .17373 IN(; 5.6409 VJ 29.477

RP 107.46 LAP 2.59 LOP 126.08 VP 38.009 GAP -2.08 AZP 95.01 TAL 193.21 TAP 345.86 RCA 107.00 APO 151.99 V2 35.258

RC 74.992 GL 44.00 GP -59.75 ZAL 103.69 ZAP 75.75 ET$ 19o35 ZAE 117.08 ETE 278.33 ZAC 42.13 ETC 154.96 CLP -60.75

PLANE.TOCENTRIC CONIC

C3 14.605 VHL. 3.822 0LA 25.99 RAL 234.93 RAO 6_67.6 tEL 11.661 PTH 2.05 VHP 5.519 0PA -74.43 RAP 194.78 ECC 1.2404

LNO'_ ATMTH LNCH TINE L-! TINE INJ I.AT INJ LONG XNJ RT A._ [NJ Ai'NTH INJ TIME PC) C$T TIH [NJ 2 LAT INJ 2 LONG

90.00 0 23 26 3133.20 -26,90 106.02 99,80 80,82 I 15 39 2533.2 -27.90 97.50

90.00 20 58 19 3794.69 -12.66 148.97 95.08 64.46 22 1 34 3194.7 -Ifl.99 141.88

100.00 2 11 51 2783.67 -29.23 80.67 100.17 83.45 2 58 14 2183.7 -29.83 71.91

IOO.OO 21 52 35 3619.45 -10.56 135,J:Y_ 94.00 61.87 22 52 54 3019.5 -14.24 128.16
110.00 4 8 28 2418.79 -34.17 53.33 IO0.54 89.17 4 48 47 1818.8 -33.91 44.10

110.00 22 12 27 3557.10 -6.31 127.73 91.43 56.33 23 11 44 2957.1 -I0.69 121.37
OIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERHINATION ACCURACY

TOE .1964 TRA -.2967 TC3 -.0113 8AU .4491 .%T 575.9 SK,R 2615.1 5(;3 352.1 ST 329.8 5R 1654.2 SS 1355.1

ROE 1.0884 RRA .6332 RC3-2.2999 FAU .05297 RRT -.019_ RRF .9941 RTF -.0090 CRT .7898 CRS-I.O000 CST -.7944
FOE 1.8622 FRA 1.0473 FC3-3.1401 8SP 8115 _ 2677.8 R_3 -.0113 R13 .994! LSA 2154.4 MSA 200.2 SSA 6.6

802 I .1001 8RA .699£ 8C3 2.2999 FSP -1095 ,_1 2615._ S4,2 575.8 THA 90.26 ELI 1674.9 EL2 199.8 ALF 80.92
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5, 1970_

LAUNCH OATE AUG 27 |970 FLIGHT TINK 126.00 ARRIVAL DATE DEC 31 1970

HELIOCENTRIC C(_NIC

RL 151.15 LAL o.OO

RP 107.48 LAP Z.71

RC 77.186 GL 48.33

PLANETOCENTRIC CONIC

C3 17.485 VHL 4.182
LNCH AZMTH LNCH TIME

79.71 21 23 4

100.29 O 13 58

79.71 21 23 4

100.29 O 13 58

110.00 3 27 5
110.O0 23 9 7

LOL 333.32 VL 27.054 GAL

LOP 129.33 VP 38.020 GAP

GP -64.19 7AL 102.35 ZAP

0ISTANCE 347.811

-2.71 AZL 83.36 PICA 155.87 SNA 129.59 ECC .17284 INC 6.6374 VI 29.477

-1.61ATP 96.06 TAL 193.18 TAP 349.05 RCA 107.19 APO 131.96 vz 35.259

79.75 ETS 14.59 ZAE 112.95 ETE 273.17 ZAC 37.60 ETC 252.58 CLP -65.87

DLA 29.98 RAL 236.84 RAO 6567.7 VIEL 11.784 PTH 2.08 VHP 5.955 DPA -75.75 RAP 177.86 ECC 1.2878

L-I TINE INJ LAT |NJ LONG INJ RT AS(: INJ A214TH INJ TIME PC) CST TIM ]NJ 2 LAT ]NJ 2 LONG

3774.04 -21.53 151.49 103.71 68.62 22 25 58 3174.0 -24.25 143.73

3235.61 -21.52 111.87 103.71 68.60 I 7 53 2635.6 -24.24 104.12

3774.04 -21.53 151.49 103.71 68.62 22 25 58 3174_0 -24.25 143.73

3235.61 -21.52 111.87 103.71 68.60 1 7 53 2635.6 -24.24 104.12

2629.41 -32.77 69.38 107.29 79.67 4 10 54 2029.4 -33.85 60.51

34_.24 -11.11 120.83 96.20 57.46 24 6 15 2828.2 -15.32 114.26

DIFFERENTIAL CCRRKCTION$

TOE .3920 TRA -.2241 TC3 -.2024 8AU .4703
ROE 1.3670 RRA .7804 RC3-Z`0018 FAU `04466

FOE 1.8806 FRA 1.0395 FC3-2.2110 8SP 8734

_3E 1.4221 BRA .8119 BC3 2.0110 FSP -969

NIO-CCURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT _5._t _ 27_F_.I SG3 _08.7 ST 547.6 SR 1910.1 SS 1350.1

RRT .4573 _ .99§2 RTF .4686 CRT .9245 CRS-I .O00O CST -.9269

Sr_ 2877.2 R23 .0085 R13 .9953 LSA 2393.7 HSA 203.0 SSA 5.5

`%1 28|6,4 `%2 588.2 THA 83.51 ELI 1976.8 EL2 201.6 ALF 74.99

LAUNCH OATE AUG 27 1970 FLIGHT TIME 128.00 ARRIVAL DATE JAN 2 1971

HELIOCENTRIC CONIC

RL 15"1.13 LAL - .00

RP 107.48 LAP 2.82

RC 79.396 GL 52.69

PLANE TOCENTRIC CONIC
C3 21.930 _ 4.683

LNCH AZMTH LNO4 TINE

70.46 20 28 46

109.54 I 26 9

70.46 20 28 46

109.54 1 26 9

110.00 2 0 2

II0.00 0 37 59

LCI. 333,32 VL 27`063 GAL

LOP 132.58 VP 38.026 GAP

GP -6B,74 ZAL 100.80 ZAP

DISTANCE 354.216

-2.68 AZL 82`08 NCA 159.08 SMA 129.65 ECC .17215
-1.|5 AZP 97,40 TAL 193.06 TAP 352.14 RCA 107.33

83.28 ETS 8.98 ZAE 108.53 ETE 267.69 7AC 32.97

DLA 33.94 RAL 239.09 RAD 6567.9 VEL 11.971PTH 2.13 VHP 6.588 OPA -75.93

L-I TINE INJ LAT |NJ LO_ INJ RT A_ INJ AZNTH INJ TINE PO CST TIN

4025.77 -22.65 171.12 110.79 64.02 21 35 52 3425.8

_091.23 -22.63 |01.45 110.78 64.01 2 17 40 2491.2

4025.77 -L_'4.65 171.12 110.79 64.02 21 35 52 3425.8

3091.23 -22.63 101.45 110.78 64,01 2 J7 40 2491.2

2987.80 -25.51 94.84 112.23 66.43 2 49 50 2387.8

3177.20 -19.83 106.61 109.24 61.57 1 50 56 2577.2

OIFFERENTIAL C.CRRECTIONS

rOE .6969 TRA -.1128 TC3 -.3303 BAU .4843

ROE 1.6921RRA .9637 RC3-1.6|86 FAU .03564

FOE 1.8432 fRA 1.0137 FC3-1.4070 BSP 9369
BOE 1.8300 BRA .9703 BC3 1.6520 FSP -827

IN(: 7.9196 Vl 29.477

APO 151.97 V2 35.259

ETC 249.33 CLP -71.17

RAP 158.88 ECC 1.3609

INJ 2 LAT INJ 2 LONG

-25.93 163.54
-25.94 93.88

-25.95 163.54

-25.94 93.88

-28.47 86.92

-23.47 99.36

ORBIT OETERNII_L4TION ACCURACY

ST 854.1SR 2114.3 SS 1308.9

CRT .9659 CRS-I`0000 CST -.9677

LSA 2621.0 NSA 2138.3 ssA 4.6

ELI 2271.0 EL2 205.8 ALF 68.50

NIO-COJRSE EXECUTION ACCURACY

`%T 922.2 `%R 2933.3 `%3 260.0
RRT .7386 RRF .99fl9 RTF .7502

S_ 3074.8 R_3 .0267 R15 .9957
,%1 3014.8 ,%2 604.9 THA 76.37

LAUNCH OATE AUG 27 1970

HELIOCENTRIC CONIC

RL 151.13 LAL -.00

RP 107.48 LAP .2.92

RC 81.621GL 56.97

PLANE TOCENTRIC CONIC

C3 29,176 VHL 5.401

LNCH A2'HTH LNCH TIME

63.94 21J 2 51

116.06 2 12 34

63.94 20 2 51

116.06 2 12 34

63.94 20 2 51

116.06 2 12 34

FLIGHT TIN[ 130.00 ARRIVAL CA TE JAN 4 1971

DISTANCE 360.584

LOt. 333.32 VL 27.067 GAL -2.63 AZL 80.36 NCA 162.27 SNA 129.68 ECC .17163 INC 9.6415 VJ 29.477

LOP 135.83 VP 38.029 GAP -.71 AZP 99.19 TAL 192.86 TAP 355.13 RCA 107.42 APO 151.94 V2 35.258

GP -73.48 7AL 99.09 ZAP 86.24 ET$ 2.15 7AE 103.78 ETE 261.47 ZAC 28.20 ETC 244.53 CLP -76.67

OLA 37.73 RAL 241.66 RAD 6568.2 VEL 12.270 PTH 2.21 VHP 7.513 0PA -74.87 RAP 140.27 ECC 1.4802

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PC) CST TIN INJ 2 LAT INJ 2 LONG

42134.25 -22,56 185.29 119.21 58.91 21 12 55 3604.2 -26.flO 178.06

3053.47 -L:_.54 98.39 119.2'0 158.90 3 3 28 2453.5 -26.49 91.16
4204.25 -22.56 185.29 119.21 58.91 21 12 55 3604.2 -26.50 178.06

3053.47 -L_Z.54 98.39 119.20 58.90 3 3 28 2453.5 -26.49 91.16

4204.25 -22.56 183.29 119.21 58.91 21 12 55 3604.2 -26.50 178.06

3053.47 -L:_.54 96.39 119.20 58.90 3 3 28 2453.5 -26.49 91.16

OIFFER1KNTIAL CORRECTIONS MIO-CCURSE EXECUTION ACCURAC_ ORBIT OETERHINATION ACCURACY

TOE 1.1834 TRA .0696 TC3 -.3827 8AU .4834 ,%T 1324.9 SGR 2_4.4 ,%3 210.1 ST 1255.6 SR 2223.2 SS 1238.7

ROE 2.0459 RRA 1.1964 RC3-1.1789 FAU .02638 RRT ._=O0 _ .9961 RTF .8739 CRT .9808 CRS -.9999 CST -,9830

FOE 1.7603 FRA .9754 FC3 -.7829 8SP 9944 ._ 3265.2 R23 `0441 RI3 .9957 LSA 2829.6 NSA 217.5 SSA 3.8

BOE 2.3633 8RA 1.1964 8C3 1.2394 FSP -674 ,%1 3_3.9 _ 629.8 THA 68.22 ELl 2544.3 EL2 215.8 ALF 60.79

LAUNCH OATE AUG 27 1970 FLIGHT TIME 132.00 ARRIVAL DATE JAN 6 1971

H_LI(XENTRIC CONIC 81STANCE 366.906

165.45 SHA 129.69 ECC .17128 INC12.0896 VI 29.477

192.55 TAP 358.01RCA 107.48 APO 151.90 v2 35.256
98.60 ETE 253.26 2AC 23.17 ETC 236.45 CLP -82.65

RL 131.13 LAL -.00 LCL 333.32 VL 27.068 GAL -2.56 AZL 77.91 HOl

RP 107.48 LAP 3.02 LOP 139.08 VP 38.028 GAP -.29 AZP 101.71 TAL
RC 83.861 GL 60.98 GP -78.54 7AL 97.29 2AP 88.54 ETS 352.89 ZAE

PLANETOCENTRIC CONIC

C3 41.952 VHL 6.477 DLA 41.18 RAL 244.52 RA8 6568.6 MEL 12.780 PTH 2.32 VHP 8.908 OPA -72.63 RAP 123.79 ECC 1.6904

LNCH AZNTH LNCH TINE L-I TINE ;NJ LAT ZNJ LO_ INJ RT AS_ ]NJ A214TH INJ T|N_ PO CST TIN INJ 2 LAT INJ 2 LONG

58.75 19 49 52 4_5.30 -Pn.77 197._2 128.85 53.60 21 2 37 3765.3 -25.36 190.82

121.25 2 48 25 _075.52 -20.75 9_.9_ 128.84 53.59 3 39 41 2475.5 -25.35 92.25

58.75 19 49 52 4365.30 -20.77 197.52 128.85 53.60 21 2 37 3765.3 -25.36 190.82

121.25 2 48 25 3075.52 -_.75 9_._ 118.84 53,59 _ 39 41 2475.5 -25.35 92.23

58.75 19 49 52 4_6fl.30 -20.77 197.52 128.85 53.60 21 2 37 3765.3 -25.36 190.82

121.23 2 48 25 3075.52 -20.75 9_.96 128.84 53.59 3 39 41 2475.5 -25.35 92.25

DIFFERENTIAL CCRR_CTIONS MI0-CCUR_[ _XECUT|ON ACCURACY _IT 0ETERI4INATION ACCURACY

TOE 2.0132 TRA .4037 TC3 -.3_05 BALI .4572 ,%T 1903.5 _ 2865.3 ,%3 162.6 ST 1788.4 5R 2133.2 SS 1149.9

ROE 2.3403 RRA 1.4803 RC3 -.7312 FAll .0|7_4 RRT ,9098 RRF .99_I0 RTF .9323 CRT .9861 CRS -.9997 CST -.9900

FOE 1.6478 FRA .9302 fC3 -.3619 88P 10523 S_ _440.0 R_3 .0610 R13 .9952 LSA 3004.2 MS4 233.2 SS4 3.2

8OE 3.0884 BRA 1.fi549 6C5 .8152 FSP -528 ,%1 3374.0 $62 670.8 THA 57.40 ELI 2775.8 EL2 228.7 ALF 50.12
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970J

L*UNCH (3. T£ AUG 27 1970 FLIGHT TIME |34.00 ARRIVAL DATE JAN 8 1971

HELI(XENTRIC CONIC

RL 151.15 LAL -.00

RP 107.49 LAP 3.10

RC 86.111 GL 64.34

PLANETOCENTRIC CONIC

C3 67.199 VHL 8,198

LN(.H AZMTH LN(H TXME

34.89 19 43 58

125.11 3 16 31

54.89 19 45 58

125.11 3 16 31

54.89 19 45 58

125.11 3 16 31

LOL 333.32 VL 27.066 GAL

LOP 142.33 VP 38.024 GAP

GP -84.23 ZAL 95.47 ZAP

DISTANCE 373.162

-2.47 ATL 74.14 HCA

.11AZP 105.56 TAL

90.13 ETS 335.65 ZAE

168.59 SMA 129.67 ECC .17105 INC15.8577 V! 29.477

192.14 TAP .73 RCA |07.49 APO 151.85 v2 35.254

92.73 ET[ 237.35 ZAC 17.64 ETC 218.10 CLP -91.27

OLA 43.93 RAL Z47.58 RAO 6369.3 VEL 13.731 PTH 2.51 VHP 11.139 OPA -69.15 RAP 109.75

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ 4214TH INJ TIME PO CST TIM INJ 2 L4T

4525.03 -16.83 208.25 139.28 48.80 ZI 1 23 3925.0 -21.99

3148.42 -16.81 102.03 139.26 48.79 4 9 0 2548.4 -21.98

4525.03 -16.83 208.25 139.28 4_.80 21 I 23 3925.0 -21.99
3148.42 -16.81 102.03 139.26 48.79 4 9 0 2548.4 -21.98

4525.03 -16.83 208.25 139.28 48.80 21 I 23 3925.0 -21.99

3148.42 -16.81 102.03 139.26 48.79 4 9 0 2548.4 -21.98

DIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY

TOE 3.6404 TRA 1.2040 TC3 -.2760 BAU .3724 S_T 2836.3 ,_R L_Z08.5 ,5G3 121 .l

ROE 1.9897 RRA 1.6887 RC3 -.3094 FAU .00915 RRT .9073 RRF .9789 RTF ,9694

FOE 1.5435 FRA .B_J6 FC3 -.1178 BSP 10990 S_ 3594.7 _23 .0785 R13 .9947

BOE 4.1487 _A 2.0740 _3 .4146 FSP -395 ,%1 3515.8 SC,2 749.2 THA 37.22

ECC 2.1059

INJ 2 LONG

202.19

95.96

202.19
95.96

202.19
95.96

ORBIT 0ETEI_INATION ACCURACY

ST 2568.5 SR 1475.1 SS 1068.4

CRT .9795 CR5 -.9948 CST -.9949

LSA 3137.7 HSA 264.0 $SA 2.6

ELI 2950.6 EL2 258.9 ALF 29.61

LAUNCH DATE AUG 27 1970 FLIGHT TIME 136.00 ARRIVAL GATE JAN 10 1971

_LIOCENTRIC CONIC OISTANCE 379.306

RL 151.15 LAL -.00 LCL 333.32 VL 27.060 GAL -2.36 AZL 67.62 HCA 171.64 SMA 129.63 ECC .17091 INC22.3768 V! 29.477

RP 107.50 LAP 3.17 LOP 143.58 VP 38.017 GAP .47 AZP 112.16 TAL 191.98 TAP 3.22 RCA 107.48 APO 191.79 V2 35.251

RC 88.372 GL 66.24 GP -88.39 ZAL 93.71 ZAP 90.96 ETS 268.12 ZAE 89.50 ETE 171.29 ZAC 11.23 ETC 141.58 CLP 125.33

PLANET(XENTRIC CONIC

C3 126.486 VHL 11.247 GLA 45._ RAL 2_0._ RAO 6570.3 VEL 19.742 PTH 2.79 VHP 15.086 OPA -63.91 RAP 97.59 ECC 3.0816
LNCH ATNTH LNCH TINE L-J TINE INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

53.14 19 50 32 4(_0.94 -10.76 216.71 149.93 49.80 21 8 33 4080.9 -16.27 211.16

126.86 3 34 32 3269.09 -10.74 107.27 149.52 49.80 4 29 I 2669.1 -16.26 101.72

53.14 19 50 32 4680.94 -10.76 2j6.71 |49,93 45._0 21 8 33 4080.9 -16.27 211.16

126.86 3 34 32 3269.09 -10,74 107.27 149.52 49.80 4 29 1 2669.1 -16.26 101.72

53.14 19 50 Y_ 4680.94 -10.76 216.71 149.53 49.80 21 8 33 4080.9 -16.27 211.16

126.86 3 34 32 3269.09 -10.74 107.27 149.92 49.80 4 29 1 2669.1 -16.26 101.72

OIFFERENTJAL COR_CTIOIq.q N|O-COURS[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE 4.9518 TRA 2._ TC3 -.0763 BAU .1316 _T $531.8 SGR 1699.6 ,%3 B8.7 ST 2605.3 SR 1619.9 SS 1043.5

ROE-3.1632 RRA -.9461 RC3 .0191 FAU .0OO37 RRT -._113 _ -.8893 RTF .9989 CRT -.9840 CRS .9836 CST-I.OO00

FOE 1.3207 FRA .9303 FC3 -.OO25 BSP 11075 SG6 3722.3 R_3 -.0887 213 -.99fi0 LSA 3228.7 NSA 250.7 SSA 1.B

BOE 5.8739 BRA 3.049J _3 .0778 FSP -281 ,%1 3658.6 ,%2 685.4 THA 155.13 ELI _55.9 EL2 245.4 ALF 148.38

LAUNCH DATE AUG 27 1970 FLIGHT TIME 138.00 ARRIVAL DATE J4N I_ 1971

HELIOCENTRIC CONIC

RL 151.15 LAL -.00

RP 107.5J LAP 3.24

RC 90.641 GL 64.38

PLAMETO(ENTRIC CONIC

C3 308.335 VHL 17.559

LNCH AZNTH LNCH TIME
56.32 213 9 26

123.68 3 28 31

56.32 2_ 9 26

123.6B 3 2B 31
56.32 20 9 26

123.68 3 28 31

LOL 333.32 VL 27.052 GAL

LOP 148.83 VP 38.008 G4P

GP -78.04 ZAL 92.11 ZAP

OlSTANCE 385.183

-2.19 AZL 54.15 H(A 174.47 SMA 129.57 ECC .17075 INC35.8539 Vl Z9.477

• 76 AZP 129.73 TAL 190.73 TAP 9.20 RCA 107.45 4PO 151.70 V2 _5.247

91.06 ETS 201.59 ZAE 74.91 ETE 106.17 ZAC 6.04 ETC 11.39 CLP 95.13

GLA 42.90 RAL 292.00 RAG 6flTI .8 _IEL 20.728 PTH 3.18 VHP _3.249 0PA -54.97 RAP 86.56 ECC 6.0744

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4786.93 -3.93 219.77 157.77 47.29 21 29 13 4186.9 -9.33 214.24

3441.01 -3.92 116.29 157.76 47.29 4 29 52 2841.0 -9.32 110.77

4786.93 -3.93 219.77 1fl7.77 47.29 21 29 13 4186.9 -9.33 214.24

3441.01 -3.92 116._ 137.76 47.29 4 29 52 2841.0 -9.32 110.77

4786.93 -3.93 219.77 197.77 47.29 21 29 13 4186.9 -9.33 214.24

3441.O1 -3.92 II6.L_3 157.76 47.29 4 29 52 2841.0 -9.32 110.77

ORBIT DETERNZNATION ACCURACY

ST 197.1SR 3006.0 SS 1177.1

CRT -.3248 CRS .9989 CST -.3683

LS4 3228.5 MSA 192.8 SSA 1.7

ELI 3006.7 EL2 186.3 ALF 91.22

DIFFERENTIAL CORRECTIONS

TOE .0681 TRA 1.4634 TC3 -.0117 B4U .6353

ROE-8.9944 RRA-4.B644 RC3 -.1537 FAU'-.01311

FOE 1.7338 FRA I .1437 FC3 .0368 BSP 11239

BOE e.9947 8RA 5.0804 BC3 .1941 FSP -212

NIO-C.OUR,$E EXECUTION ,ACCURACY

,%T 694.4 `%R 3687.7 `%3 66.8

RRT -.6039 _ -.9951 R1T .673J

SC.4g 3745.3 _3 -.0793 RI3 -.9964

,%1 3709.2 _ 318.6 THA 96.24

LAUNCH DATE AUG 27 1970 FLIGHT TIME 140.00 ARRIVAL OATE JAN 14 1971

HELI(XENTRIC CONIC

RL 151.19 LAL -._

RP 107.53 LAP 3.29

RC 92.917 GL 31.71

PLANETOCENTRIC CCNIC

C31039.105 VF4. 32.239

LNCH ATNTH LNCH TINE
79.14 22 12 25

100.86 1 11 35

79.14 _ 12 23

100.86 I 11 95

110.00 4 17 39

110.00 0 9 27

DIFFERENTIAL CORR1ECTION$

TDE-4.4124 TRA .1912 TC3 ".0738 BAU 3,_88

R0-12.3959 RRA-9.2593 RC3 -.2503 FAU-.03669

FOE 2.3847 FRA 1.9649 FC3 .0472 BSP 9703

80213.1574 6RA 9.2613 BC3 .2429 FSP -171

0ISTN_CE _J0.194

-1.84 A2'L _0.99
._0 AZP 199.37 TAL

90.61 ETS 187.31 ZAE

LOL 333.32 VL 27.040 GAL

LOP 152.08 VP 37_ GAP

GP -97.94 ZAL "gO.B5 ZAP

OLA 50.17 RAL 2_0;_ RAO 6573.0 VEL 34.069 PTH 3,S1 VHP 42.180 GPA -36.12 RAP 76,40 ECC18.1010

L-I TIN[ INJ LAT INJ _ INJ RT 4SC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

4489.56 .21_ 193.17 160.76 59.83 23 27 14 _89.6 -3.75 !06.66

3923.71 .27 151._1 160.79 59.83 2 17 19 3323.7 -3.74 145.O1

4489.96 .26 193.17 I_O.76 39.83 23 27 14 3889.6 -3.75 186.66

3923.71 .27 191.51 160.79 99.83 2 17 19 3323.7 -3.74 145.01

3340.40 -14.28 116.00 I69.44 98.61 9 13 39 2740.4 -18.33 109.23

4120.87 14.83 197._ 152.09 98.84 1 18 8 3520.9 10.59 151.14

NID-C(3UR_ E_CUTION AccuRACY ORBIT DETERMINATION ACCURACY

,%T 924.9 _k_R 3L_.9 ,%3 97.0 ST 784.5 SR 2276.5 SS 1606.9

RRT .7869 RRF -.99_0 RTF -.7623 CRT .9641 CRS .9997 CST .9572

SC_ 3396.9 R_3 -.0766 R13 -.9968 LSA 2887.2 MSA 209.5 SSA 1.4
,%1 3350.9 ,%2 996.7 TH4 77.0B ELI 2399.7 EL2 197.5 ALF 71 .49

J76.49 ,SNA 129.49 ECC .17021 INC69.409J Vl 29.477

189.02 TAP 9.91 RCA 107.49 APO 191.94 v2 35.243

94.78 ETE 9_.64 _AC 21.58 ETC 293.32 CLP 91.14
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5, 1970

LAUNCH DATE AUG Z7 1970

HELIOCENTRIC CONIC

RL 151.15 LAL -.00

RP 107.54 LAP 3.33

RC 95.197 GL -56,07

PLANETOCENTRIC CON|C

C3 776.144 VHL 27.859

LNC._ AZMTH LNCH TIME

19.91 3 11 2

160.09 13 51 23

19.91 3 11 2

160.09 13 51 23

19.91 3 11 2

160.09 13 51 23

FLIGHT TIE 142.00 ARRIVAL CATE JAN 16 1971

OlSTANCE 400.956

LOt. 333.32 VL 27.026 GAL -2.60 AZL 148.89 HCA 183,89 S_A 129.40 £CC .17393

L(_O 155.33 VP 37.981 GAP 2.41 AZP 31.16 TAL 192.50 TAP 16.39 RCA 106.89

GP 64.61 ZAL 91.72 ZAP 92.41 ETS 182.67 ZAE 67.93 ET£ 274.80 ZAC 142.32

INC58.8934 Vl 29.477

APO 151.91 V2 35.238

ETC 285.28 CLP 95.62

0LA -72.55 RAL 202.42 RA0 6572.8 VEL 29.957 PTH 3.45 VHP 35.693 0PA 78.94 RAP .76 ECC13.7734

LoI TIME INJ LAT INJ LONG JNJ RT A_ INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2432.07 .44 79.41 112.27 162.55 3 51 34 1832.1 8.07 77.41
663.88 .45 286.29 112.30 162.55 14 2 27 63.9 8.08 284.29

2432.07 .44 79.41 112.27 162.55 3 51 34 1832.1 8.07 77.41

663.#8 .45 286.29 112.30 162.55 14 2 27 63.9 8.08 284.29

2432.07 .44 79.41 112.27 162.55 3 51 34 1832.1 8.07 77.41

663.88 .45 286.29 112.30 162.55 14 2 27 63.9 8.08 284.29

DIFFERENTIAL CORRECTIONS

T0E 5.4538 TRA 1.2734 TC3 -.1055 BAU 2.6220

R0-14.3946 RRA-1.1778 RC3 .2296 FAU-.04062

FOE-3.1455 FRA -.2512 FC3 .0453 8SP 11030

_E15.3931 BRA 1.7346 BE3 .2527 FSP -190

LAUNCH OATE AUG 27 1970

HELI(XENTRIC CONIC

151.15 LAL -.00

RP IO7.56 LAP 3.36

RC 97.481 GL -65.01
PLANET(XENTRIC CONIC

C3 258.048 VHL 16.064

LNCH A2_4TH LNCH TIME

15.13 0 58 0

164.87 11 57 49

15.13 0 58 0

164.87 II 57 49

15.13 0 58 0

164.87 II 57 49

DIFFERENTIAL CORR1ECTION$

TOE .9710 TRA .6745 TC3 -.0386 BAU .4935

ROE-7.0701RRA-1.9168 RE3 .1377 FAU-.OO643

FOE-1.7184 FRA -.4292 FC3 .0216 B_P 12748

B0E 7.1365 8RA 2.0319 BE3 .1431FSP -251

MI0-COUR,_E EXECUTION ACCURACY

SGT 1538.3 SGR 3324.7 SG3 61.8

RRT -.9_12 RRF .9994 RTF -.9308
$68 3663.4 R_3 -.0692 R13 .9970

SGI 3628.7 _ 502.7 THA 113.86

ORBIT 0ETERMINATION ACCURACY

ST 1152.0 SR 2970.6 SS 20OI.5

CRT -.9_91CRS-I.0000 CST .9888

LSA 3759.1MSA 162.4 5SA 2.1

ELI 3182.2 EL2 158.4 ALF 111.04

FLIfd'IT TIME 144.00 ARRIVAL GATE JAN 18 1971

DISTANCE 406.256
LQ. 333.32 VL 27.010 GAL -2.29 A2L 122.65 HCA 186.24 SMA 129.29 ECC .17362

LOP 158.58 VP 37.964 GAP 2.53 A2'P 57.51 TAL 191.02 TAP 17.26 RCA 106.84

GP 80.26 ZAL 92.47 ZAP 94.40 ETS 173.84 ZAE 84.54 ETE 265.03 ZAC 157.38

INC32.6491 Vl _.477

APO 151.74 V2 35.232

ETC 288.43 CLP 116.97

OLA -76.7J RAL 171.51 RAO 6571.5 VEL 19.477 PTH 3.11 VHP 20.410 0PA 75,29 RAP 279.15 ECC 5.2468
L-I TIME INJ LAT INJ LONG INJ RT A_ INJ AZNTH |NJ TIHE PO CST TIM JNJ 2 LAT INJ 2 LONG

2341.32 7.09 80.68 79.82 166.61 I 37 1 1741.3 14.87 79.19

5842.20 7.09 260.67 79.84 166.61 13 35 II 5242.2 14.87 259.18

2341.32 7.09 80.68 79.82 166.61 I 37 1 1741.3 14.87 79.19

5842.20 7.09 260.67 79.84 166.61 13 35 11 5242.? 14.87 259.18

2341.32 7.09 80.68 79.82 166.61 I 37 1 1741.3 14.87 79.19

5842.20 7.09 260.67 79.84 166.61 13 35 11 5242.2 14.87 259.18

MID-COURSE EXECUTION ACCURACY CRBIT DETERHINATION ACCURACY

S6T 1109.6 5GR 3924.9 5G3 78.4 ST 467.5 SR 2675.0 SS 1136.8

RRT -.9"282 RRF- .9985 RTF -.9115 CRT -.9224 CRS -.9997 CST .9125

4078.7 R23 -.0672 R13 .9971 LSA 2938.3 MSA 182.1 55A 1.6

561 4059.1 $62 399.2 THA 104.85 ELI 2709.7 EL2 178.2 ALF 99.20

LAUNCH 04T£ AUG 27 1970

HELIOCENTRIC CONIC

RL 151.15 LAL -.00

RP 107.58 LAP 3.38

RC 99.767 GL -65.95

PL4NETOCKNTRIC CONIC

C3 120.105 VHL 10.959

LNCH AZMTH LNCH TIME

15.59 0 39 22

164.41 11 37 21

15.59 0 39 22

164.41 II 37 21

15.59 0 39 22

164.41 II 37 21

FLIGHT TIME 146.00 ARRIVAL CATE JAN 2G 1971

OISTANCE 412.144

LOt. 333.32 VL 26.992 GAL -2.09 AZL 111.78 HCA 189.15 SMA 129.17 ECC .17398 INC21.7784 Vl 29.477

LOP 161.83 VP 37.945 GAP 2.81 AZP 68.47 TAL 190.03 T4P 19.18 RCA 106.69 4P0 151.64 V2 35.226

GP 82.77 ZAL 93.14 ZAP 97.21ETS 88.07 ZAE 93.73 ETE 178.93 ZAC 163.51ETC 222.58 CLP-176.83

OLA -76.31 RAL 166.62 RAO 6570.3 VEL 15,538 PTH 2.77 VHP 13.849 DPA 67.35 RAP 260.41 ECC 2.9766

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A_'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2213.58 15.46 78.80 72.74 165,79 1 16 16 1613.6 23.21 77.09

5716.03 15.47 259.25 72.76 165,79 13 12 37 5116.0 23.21 257.54

2213.58 15.46 78.80 72.74 165.79 1 16 16 1613.6 23.21 77.09
5716.03 15.47 259.25 72.76 165.79 13 12 37 5116,0 23.21 257.54

2213.58 15.46 78.80 72.74 165.79 I 16 16 1613.6 23.21 77.09

5716.O3 15.47 259.25 72.76 165.79 13 12 37 5116,0 23.21 257.54

OIFFERENTIAL CORRECTIONS

TOE-4.4140 TRA-I._051 TC3 -.0843 BAU .1398

ROE -.0666 RRA -.4909 RC3 -.0220 FAU .00716
FOE-1.4343 FRA -.4326 FC3 -.0516 BSP 12782

80E 4.4145 BRA 1.5831 8C3 .0871 FSP -329

NIO-COURS£ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

,SGT 4051.7 SGR 1086.0 SG3 105.4 ST 2514.1 SR 327,2 SS 960.6

RRT .9397 RRF .8060 RTF .9972 CRT .4922 CRS -.4545 CST -.9991

,_ 4194.7 RZ3 -.0894 RI3 .9948 LSA 2695.8 MSA 287.7 SSA 2.0

8G1 4155.1 SG2 575.0 THA 12.94 ELI 2519.3 EL2 284.2 ALF 3.71

LAUNCH DATE AUG 27 1970 FLIGHT TIME 148.00 ARRIVAL OATE JAN 22 1971

HELIOCENTRIC CONIC

RL 151.15 LAL -.00

RP 107.60 LAP 3.39

RC 102.053 GL -64.28

PLANETC_ENTRIC C(_IC
C3 69.904 VHL 8.361

LNCH A2'NTH LNCH TIME

16.51 1 5 32

163.49 11 59 50

16.91 I 5 32

163.49 11 59 50

16.51 1 5 32

163.49 11 39 50

0ISTANCE 418.186

LOL 333.32 VL 26.972 GAL -1.92 A2'I. 106.23 HCA 192.23 5NA 129.03 ECC .17460

LCP 165.07 VP 37.924 GAP 3,13 AZP 74.12 TAL 189.14 TAP 21.37 RCA 106.50
GP 77.47 2AL 93.54 2AP 100.38 ETS 46.93 2AE 1(30.18 ETE 137.99 2AC 164.64

OL_ -75.51R_L 172.71 RAO 6569.3 VEL 13.830 PTH 2.53 VHP 10.560 OPA 60.83

L-I tIME INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIM

2093.23 23.20 76.35 76.34 164.21 1 40 25 1493.2

5598.97 23.21 257.71 76.36 164.21 13 33 8 4999.0

2093.23 23.20 76.33 76.34 164.21 I 40 25 1493,2

5598.97 23.21 257.71 76.36 164.21 13 33 8 4999.0
2093.23 23.20 76.35 76.34 164.21 1 40 25 1493.2

5598.97 23.21 257,71 76.36 164.21 13 33 8 4999.0

DIFFERENTIAL CORRECTIONS
TOE-2.9128 TRA-1.1437 TC3 -.3911 8AU .4036

ROE 2.5369 RRA .4647 RC3 .1832 FAU .01781

FOE-1.6713 FRA -.4276 FC3 -.2206 8SP 13786
8OE 3,8627 _RA 1.2345 9C3 .4319 FSP -474

NI0-COURSE EXECUTION ACCURACY
5GT 3771.9 SGR 2176.4 SG3 145.1

RRT -.9329 _ -.9837 R7F .9784

SC_ 4354.7 R23 .1096 R13 -.9920

_1 4300.2 SG2 687.3 THA 150.89

INC16.2259 Vl 29.477

APO 151.56 v2 35.218
ETC 205.38 CLP-147.85

RAP 251.99 ECC 2,1504

INJ 2 LAT INJ 2 LONG

30.88 74.24

30.88 255.6O

30.88 74.24

30.88 255.60

30.88 74.24

30.88 255.60

ORBIT DETERMINATION ACCURACY

ST 2206.4 SR 1780.0 SS 1093.1

ERT -.9750 CRS ,9967 CST -.9899

LSA 3022.0 MSA 314,3 SSA 2.7

ELI 2817.9 EL2 309.4 _LF 141.26
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH OATE AUG 27 1970

HELIOCENTRIC CONIC

RL 1_1.15 LAL -.00

RP 107.63 LAP 3.39

RC 104.339 GL -61.64

PLANETOCENTRZC CONIC

C3 46.696 VHL 6.833

LNCPI ATMTH LNCH TINE

17.76 1 45 18

162.24 IZ 34 31

17.76 I 45 18

162.24 12 34 31

17.76 I 45 18

J62.24 12 34 31

FLIGHT TIME JSO.00 ARRIVAL CATE JAN 24 1971

OISTANCE 424.28_

LOL 333.32 VL 26,950 GAL -1.75 AZL 102.90 HCA 195.37 S_4A

LOP 168.32 VP 37.901 GAP 3.47 AZP 77.55 TAL 188.26 TAP

GP 71,52 ZAL 93.65 ZAP 104.34 £TS 41.91 7AE 105.29 ETE

12_._8 ECC .17539 INC12.8986 VJ 29.477

23.64 RCA 106.28 APO 151.49 vz 35.211

133.77 ZAC 16Z.62 ETC 219.40 CLP-J41.39

CLA -74.43 RAL 182.04 RAO 6568.7 VEL 12.964 PTH 2.36 VHP

L-I TII,_ INJ LAT INJ LONG INJ RT A,T_ INJ A2_HTH INJ TII_

1992.07 29.49 73.43 82.96 162.03 2 18

5502.65 29.49 256.0] 82.99 162.03 14 6 14

1992.07 29.49 73.43 82.96 162.03 Z 18 30

5502.65 29.49 256.03 82.99 162.03 14 6 14

1992.07 29.49 73.43 82.96 162.03 2 18 30

5502.65 29.49 256.03 82.99 162.03 14 6 14

01FFERENTZAL CORRECTIONS NI0-COURSE EXECUTION 4CCURACY

T02-2.7638 TRA -.8617 TC3 -.7354 BAU .5207 _T 3690.7 _ 2394.8 SG3 187.4

ROE 2.4172 RRA .3704 RE3 .3935 FAU ,02U4 RRT -.9447 RRF -.9916 RTF .9714

FOE-2.0083 FRA -.3794 FC3 -.4976 BSP |3780 _ 4399.6 1_3 .1304 RJ3 -.9886

BOE 3.6717 8RA .9379 8C3 .8341 FSP -GOd SGI 4348.8 _ 666.3 THA 147.64

8.677 CP4 55.02 RAP 246.61 £CC 1.7685

PO CST TIM INJ 2 LAT INJ 2 LONG

1392.1 37.06 70.76

4902.6 37.07 253.37

139Z.1 37.06 70.76

4902.6 37,07 253,37

1392.1 37.06 70.76

4902.6 57.07 253.37

ORBIT CETERNINATION ACCURACY

ST 2454.1 SR 2056.3 SS 1290.2

CRT -.9863 CRS .9993 CST -.9919

LSA 3441.3 MSA 270.2 SSA 3.4

ELI 5191.1 EL2 260.8 ALF 140.11

LAUNCH 0ATE AUG 27 1970 FLIGMT TINE 152.00 ARRIVAL 0ATE JAN 26 1971

HELI(XENTRZC CONIC 0ISTANEE 450.394

RL 151.15 LAL -.00 LO. 333.32 VL L_.9"27 GAL -1.57 421. 100.68 H(A J98.55 SNA 128.72 ECC .I7632 IN(10.6844 VJ 29.477

RP 107.65 LAP 3.38 LOP 171.56 VP 37.877 GAP 3.8! AZP 79.86 TAL 187.37 TAP 25.92 RCA 106.03 APO 151.42 V2 35.E02
RE 106.624 GL -58.61 GP 65.86 7AL G3.45 ZAP 108.32 ETS 41.18 7AE 109.54 [TE 134.39 ZAC 159.10 ETC 2_0.54 CLP-140.22

PLANET(XENTRIC CONIC

C3 34.177 VHL 5.846 OLA -73.00 RAL 191.80 RA0 6368.3 V[L 12.472 PTH 2.26 VHP 7.SO8 0PA 49.62 RAP 242.78 ECC 1,5625
LNCH AZ_4TH LNCH TINE L-I TINE INJ I._T INJ _ INJ RT AS( INJ AZt4TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

19.59 2 27 34 1909.88 34.29 69.97 89.76 159.28 2 59 24 1309.9 41.71 66.61

160.61 13 10 4 5427.39 34.29 254.23 89.78 139.28 14 40 32 4827.4 41.72 250.86

19.39 2 27 34 1909.88 34.29 69.97 89.76 159.28 2 59 24 1309.9 41.71 66.61

160.61 13 10 4 5427.39 _4.29 Z_4.23 89.78 159.28 14 40 32 4827.4 41.72 250.86

19.39 2 27 34 1909.88 _1.29 69.97 89.76 J59.28 2 59 24 1309.9 41.71 66.61

160.61 13 10 4 5427.39 34.29 254.23 89.78 159.28 14 40 32 4827.4 41.72 250.86

DIFFERENTIAL CORRECTIGNS NIO-COURSE E_ECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE-2.7791 TRA -.6727 TC3-1 .ISf_ BAU .5928 .,_eT 3786.2 S(,R 2364.2 S(,3 232.8 ST 2806.8 SR 2128.2 55 1480.0
ROE Z.|fl7a RRA .2399 RC3 .5874 F_U .03_43 RRT -.949_ RRF -.9928 RTF .9690 CRT -.9916 CR5 .9998 CST -.9941

F02-2._O64 FRA -._053 FC3 -.897_ BSP 14006 S_ 4463.7 1_3 .1460 R13 -.9855 LSA 3813.4 NSA 235.4 SSA 4.3

8OE 3.5182 BRA .7142 BC3 I .2974 FSP -7_0 ._l 4418.5 ,_2 633.6 THA 148.61 ELI 3515.5 EL2 220.2 ALF 142.89

LAUNCH O_TE AUG 27 1970 FLIGHT TINE 154.00 ARRIVAL CA TE JAN 28 1971

HELIOCENTRIC CONIC 0ISTAN_E 436.504

RL 151 .15 LAL -.00 LOt. 353.32 VL 26,902 GAL -1.39 A?L 99.10 HC4 201.74 .T_A

RP 107.68 LAP 3.36 LOP 174.80 VP 57,851 GAP 4,15 AZP 8|.54 TAL 186.46 TAP

RC 108.906 GL -55.43 GP 60.54 7AL 92.94 24P 112.40 ETS 41.39 ZAE 113.08 ETE
PLANETOCENTRIC CONZC

C3 26.688 VHL 5.166 OLA -71.29 RAL 200.93 RA0 6368.1 VEL 12.168 pTH Z.18 VHP
LNCH AZMTH LN(H TIRE L-I TIME INJ LAT

21.37 3 8 7 1843.22 37.79

158.63 13 42 21 5370.06 37.79

21.37 3 8 7 1843.22 37.79

158.63 13 42 21 5370.06 37.79

21.37 3 8 7 1843.22 37.79

158.63 13 42 21 5370.06 37.79
01FFERENTIAL CORRECTIONS

T02-2.7659 TRA -.5151 TC3-1.6366 BAU .64|8

ROE 1.8626 RRA .1278 RC3 .7470 FAU .04306

FOE-2.4940 FRA -.2017 FC3-1.39_9 8SP 14231

602 3.3346 8RA .5307 BE3 1.7990 FSP -889

128.56 ECC .17738 INC 9.1005 VI 29.477

28.19 RCA 105.75 APO 151.56 V2 55.193

156.45 ZAC 155.08 ETC 237.86 CLP-140.79

6.751CPA 44.55 RAP 239.95 ECC 1.4392

INJ LCNG INJ RT A,T_ INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

66.02 95.70 156.05 3 38 50 1243.2 45.02 61.85

252.3! 93.71 156.05 15 11 51 4770.1 45.02 248.14

66.0"Z 95.70 156.05 3 38 50 1243.2 45.02 61.85

252.31 93.71 156.05 15 11 51 4770.1 45.02 248.14

66.0'2 95.70 136.05 3 38 50 1243.2 45.02 61.85

252.31 93.71 156.05 15 11 51 4770.1 45.02 248.14

MIO-COURS[ E_ECUTION ACCURACY ORBIT OETERNIN_TION ACCURACY

SGT 3929.6 S(R LP'Z49.I SG3 276.2 ST 3114.2 5R 2070.2 SS 1618.1

RRT -.9337 RRF -.992fl RTF .9686 CRT -.9941 CRS .9999 CST -.9953

45_7.7 1_3 .1368 R13 -.9827 LSA 4069.2 NSA 2139.5 SSA 5.2

_1 4488.9 S_ 592.1 THA 150.81 ELI 3734.9 EL2 186.9 ALF 146.45

LAUNCH 0ATE AUG 27 1970 FLIGHT TINE 156.00 ARRIVAL O_TE JAN 30 197!

0ISTANQ[ 442.606

LOL 333.32 VL 26.875 GAL -J.19 A2'L. 97.91H(.J_ _04.94 SNA

LOP J78.05 VP 37.823 GAP 4,48 AZP 8_.82 T*L J8_.5! TAP

GP 55.61 ZAL 92.13 ZAP 116.45 ETS 41.79 Z_q[ 116.01 ETE

ll.9_9 PTH 2.13 VHP

INJ _ INJ RT AS( INJ A2'NTH INJ TINE

61.?0 100.56 -152._I 4 15 29

250.33 100.58 152.50 15 39 10

61.70 100.56 152.5! 4 15 29

250.33 100.58 152.50 15 39 10

61.70 100.56 152.51 4 15 29

250.33 100.58 132.50 15 39 10

NI0-COURS_ ELOCUTION ACCURACY

SGT 4090.J .S_ 209g.1 .St,,3 314.3

RRT -.9567 RK%v -.9914 RTF .9690
4596.9 R_3 .1626 R13 -.9805

SGI 4564.2 SG2 547.1 THA 153.45

H_LIOCENTRZC CONIC

RL 151.15 LAL -.00

RP 107.71 LAP 3.32

RE 111.186 GL -52.21

PLANET(X_ENTR|C CONIC

C3 21.874 VHL 4.677 0LA -69.36 RAL Z09.15 RAO 6367.9 _EL
LNO-_ AZNTH LNCH TINE L-I TIN[ INJ I.AT

23.60 3 45 41 1788.56 40.22

156.40 14 J0 23 5327.21 40.22

23.60 3 43 41 1788.56 _0._2

156.40 14 10 23 3327.21 _0.L=_

23.60 3 43 41 1788.56 40.L_

156.40 14 10 23 5327.21 40.2_Z
DIFFERENTIAL CORRECTIC_

TOE-2.7058 TRA -.3719 TC3-2.1569 8AU .6796

ROE 1.5762 RRA .0_93 RC3 .8652 FAU .04942
F02-2.5574 FRA -.0738 FC3-1.956J BSP 14485

BOE 3.1314 8RA .3739 8C3 2.3240 FSP -JOl3

128.3_ ECC .17856 INC 7.9063 Vl 29.477

_0.45 RCA I05.46 APO 151.30 v2 35.184

139.04 ZAC 151.02 ETC 242.72 CLP-142.06

6.249 OPA 39.73 RAP 257,87 ECC 1,3600

PO CST TIN INJ 2 LAT INJ 2 LONG
1188.6 47.20 56.69

4727.2 47.20 245.32

1188.6 47.20 56.69

4727.2 47.20 245.32

1188.6 47.20 56.69

4727.2 47.20 245.32

CRBIT 0ETERNINATION ACCURACY

ST 3338.0 SR 1931.5 55 1692.3

CRT -.9955 CRS 1.0000 CST -.9958

LS4 4207.2 HSA 190.3 SSA 6.1

ELl 3853.2 EL2 159.3 ALF 150.00

1265



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH oArE AUG 17 1970 FLIGHT TIN[ 15B.00 ARRIVAL CATE FEB 1 1971

HELIOCENTRIC CONIC

RL 151.15 LAL -.DO

RP 107.74 LAP 3.Z8

RC 113.462 GL -49.01

PLAMETOCFNTR]C CON]E.

C3 18.619 VHL 4.315

LNO4 A2'MTH LNK_H T|HE

26.03 4 20 ]6

153.97 14 34 11

26.03 4 20 16

1fl3_97 14 34 ZI

16.03 4 20 16

153.97 14 34 21

OZ FFERI[NT IAL CCIRRIECT I CINS

T0C-2.608_ TRA -.23_9 T(3-2.69_5 BAU .710_

ROlE 1.31_ RRA -.0_O2 RC3 .93_Z FAU .0_4,_'Z

FOE-2.5096 FRA .0673 FC3-Z.5209 BSP 147g1

601[ 2.92)0 6RA .2348 BC3 2.8541 FSP -1113

C I STANCE 448.695

LOL 333.32 VL 26.848 G4L -.99 AZL 96,97 HCA Z08.14 SI4A IZB.L_O ECC .17987 INC 6.9691 Vl 29.477

LOP I81.18 VP 37,795 GAP 4.81 AZP 83.85 T4L 184.53 TAP 31.67 RCA 105.14 APO 151.26 V2 35.174

GP 51.08 ZAL 91.04 ZAP 120.39 ET5 42.16 ZA[ 118.39 FTF I41.86 ZAC 147.13 ETC 246.08 CLP-143.63

CLA -67.27 RAL 216.49 RAC 6567.8 V[L 11.832 PTH 2.I0 _4P 5.918 0PA 35.23 RAP 236.39 ECC 1.3064

L-I TIN[ INJ LAT INJ LONG INJ RT ASC |NJ AZHTH INJ TII, IE PC) CST TIM INJ 2 LAT INJ 2 LONG

1742.94 4J.77 _7.J6 J04.5I J48.80 4 49 J9 IJ42.9 48.46 51.34

5296.04 41.78 248.39 104.52 148.B0 16 2 37 4696.0 48.47 242.57

1742.94 41.77 57.16 104.51 148.80 4 49 19 1142.9 48.46 51.34

5296.04 41.79 248,_9 104.52 I48.80 16 2 37 4696.0 48.47 242.57

1742.94 41.77 57.16 104.51 148.80 4 49 19 1142.9 48.46 51.34

5296.04 41.78 248,39 I04.52 148.80 I6 Z 37 4696.0 48.47 242.57

NI0-CCURSIE [X[CUTION ACCURACY ORBIT 0ETERNINATION ACCURACY'

$67 4148.4 _,R 1932.0 $Cp3 344.4 ST 3472.7 .fiR 1751.6 55 1704.3

RRT -.9583 RRF -.9895 R11 r .9694 CRT -.9962 CR5 1 .[3000 CST -.9960

S_B 4667.1 R_3 .1648 R13 -,9785 LSA 4242.8 NSA 176.9 SSA 7.1

•_1 4639.7 5&2 505.5 THA 156.15 ELI 3887.1 EL2 136.3 ALF J53.29

L4UNCH OATE AUG 27 1970 FLI(d.IT TINE 160.00 ARRIVAL DATE FEB 3 1971

HEL ]OCENTRIC ECNIC

RL 131.15 LAL -.00
RP 107.77 L4P 3.23

RE 113.736 GL -43.86

PLAN] TC_ENTRIC CONIC

C3 16.342 _ 4.042
LNCH A2'NTH LNO4 TIME

18._9 4 _2 19

151.41 14 54 49

18.59 4 52 19

151.41 14 54 49

28.59 4 51 19

151.41 14 54 49

01STANCE 454.769

LCL 333.32 VL 26.819 GAL -.78 AZL 96.21 H_ 211.35 SNA 128.01 ECC .18130 IN(: 6.2102 Vl 29.477

LOP 184.52 VP 37.765 GAP 5.16 A2P 84.69 TAL I83.31 TAP 34.87 RCA 104.80 APO 151.22 v2 35.164

GP 46.94 ZAL 89.69 ZAP J24.JS ETS 42.43 ZAE 1_.29 ETE J44,72 7AC 143.53 ETC 248.49 CLP-J45.31

OLA °65.09 RAL 213.07 RAD 6567.7 VEL 11.736 PTH 2.07 vHP 5.705 0PA 31.05

L-] TINE IN| LAT IN| _ IN| RT ASC IN| AZNTH ]NJ TINE PO CST TIN
IT04,10 42.62 52.54 |07.75 145.08 5 L_ 44 1104.1

5274.43 42,63 246,(d_ J07,77 I45.07 I6 LP'Z 43 4674.4

I704.I0 42.62 52.54 107.75 I45.08 5 20 44 1104.1

3274,43 42,63 246o_O 107.77 145,07 J6 22 43 4674,4

1704.I0 42.62 52.54 107.75 145.08 5 20 44 1104.1

5274.43 42.63 246,(_0 107.77 145.07 16 21 43 4674.4
OIFFERI[NTIAL COR_C T I OIqS

TOlr-2.4890 TRA -.09_45 TC3-3.2380 BAU .7_7

ROE J,IDO2 ERA -.08_4 RC3 .9732 FAU .05759

FOE-2.3801 FRA .2132 FC3-3.0311 6SP 149_8

BOE 2.7213 BRA .J270 8C3 3.38J1 FSP -1186

RAP 235.40 ECC 1.2689
IN| 2 LAT IN| 2 LONG

48.98 45.98

48.99 240.04

48.98 -45.98

48,99 240.04

48.98 45.98
48.99 240.04

ORBIT 0ETERMINATION ACCUR4C'r

ST 3530.0 5R 1561.7 Ss 1666.6
CRT -.9967 CR5 .9999 CST -.9958

LSA 4201.1 NSA 166.9 SSA 8.2

"_LI 3858.3 EL2 115.9 ALF 156.18

NI0-CGURSI[ E}q[CUTION ACCURAO"

SGT 4405.0 ,_R 1768.4 SG3 366.5
ERT -.9590 _ -,9668 RTF .9700

SG8 4746.8 223 .1622 R13 -.9770

$GJ 4723.7 S(,2 467.5 THA 158.73

LAUNCH 0ATE AUG Z7 1970 FLIGHT TIN] 162.00 ARRIVAL OATE FEB 5 1971

HELIOCENTRIC CONIC

RL 151.15 LAL -.DO

RP 107,80 LAP 3.16

RC 118.005 GL -42,77

PLAN[TOCENTRIC CONIC

C3 14.714 VHL 3.836

LNO4 ATNTH LNCH TIN[

31.25 5 22 19

148.75 15 12 21

31.25 5 22 19

148.75 15 12 21

31.25 5 22 19

148.75 15 12 21

DIFFERENTIAL CORI_CTION$

TD[-2.3558 TRA .040_ TC3-3.765| 6AU .76_0

ROE .9190 _A -,IL:_Z3 RC3 .9740 FAU .05957

FOE-E.1942 FRA .3632 FC3-3.5046 8SP 152_I

_OE 2.5287 _qA .1289 BC3 3._g0 FSP -1239

01STANCE 460.826

LCt. 333.32 VL 26.790 GAL -.55 AZL 95.58 I,_A 214.56 9444 127.81 ECC .18295 INC 5.5797 Vl 29.477

LOP J87°75 VP 37.734 GAP 5.49 ATP 85.40 TAL 182.47 TAP 37.03 RCA J04.44 APO 13J.18 v2 35.J33

GP 43.19 ZAL 86.08 2AP 127.70 [TS 42.62 ZAE 121.76 ETE 147.50 ZAC 140.24 ETC 250.30 CLP-t47.D2

CLA -62.83 RAL 229.03 RA0 6561.6 _EL 11.666 PTH 2.05 VHP 5.578 OPA 27.19 RAP 234.81ECC 1.2422

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIN[ PC) CST TIN INJ 2 LAT INJ 2 LONG

1670._8 4_.89 47.94 |10.54 141.44 5 50 9 1070.4 48.91 40.77

5260.82 42.90 245.04 110.55 |41,43 16 40 2 4660.8 48.92 237.87

1670,38 42.69 47.94 110.54 141,44 5 _O 9 1070.4 48.91 40.77

5260.8_ 42.90 245.04 110.53 141.43 16 40 _ 4660.8 48.92 237.87

I670.3_ 4_,89 47.94 110.54 141.44 5 50 9 1070.4 48.91 40.77
5260.82 42.90 245.04 110.5_ 141.43 16 40 2 4660.8 48.92 237.87

NID-COJRSI[ E_ECUTICN ACCURACY ORBIT OETERNIN_TION ACCUR4C_

_k;T 4554.4 _ 1613.3 SG3 380.4 ST 3520.1 S_ 1378.1 88 1589.2

_T L.g_H_4 _ -.9_32 RTF .9704 CRT -.9971 CRS .9997 CST -.9953

S_ 4831.7 RZ3 .1563 R13 -.9757 LSA 4097.6 MSA 160.3 SSA 9.4

$6| 4812.0 SG2 436.0 THA 161.09 ELI 3779.0 EL2 97.9 ALF 158.66

L4UNCH OATE AUG 27 1970 FLIGHT TIN_ 1_11,00 ARRIVAL OATE FEB 7 1971

HELIOCENTRIC CONIC
RL 151.15 LAL -.O0

RP IO7.84 LAP 3.09

RC 120.271 GL -39.75

PLANETOCENTRIC CONIC

C3 13,542 VHL 3,_0

LNO4 42147H LN(.H TZH[
33.98 5 _0 43

146.02 15 27 23

33.98 3 50 43

146.02 13 Z7 13

33.98 5 _043

146.02 J3.17 23

0|STANCE 466.865

LOL 333.32 VL 16.759 GAL -.31 _ _.04 PICA 217.78 5_44 127.61 ECC .18454 IN(: 5.0444

LOP 1g0.9_ VP 37.701 GAP 5.8Z AZP 96.01 TAL 181,39 TAP _9.17 RCA 104.06 APO 151.16

GP 39.81 ZAL 86.27 ZAP 131.03 ITS 41,73 ZA_ 1L_.87 ETE 1_O.13 ZAC 137.28 ETC 251.70

DLA -60.51 RAL 234.47 RAD 65_7.5 VlEL J|.6|6 PTH 2.04 VHP 5.514 DPA 23.63 RAP 234.57 ECC J.2229

L-| TINE INJ LAT |NJ _ IN| RT AS( IN| A2MTH IN| TI!4[ PO CST T|M IN| 2 LAT IN| 2 LONG
1640.42 42.(_ 43,45 113.04 137,98 6 18 4 1040.4 48.37 35.80

5254,21 42.?O 243.80 113.05 137,97 16 54 58 4654._ 48.38 236.15

1640.42 42._9 43.45 |13.04 1_7.98 6 18 4 I0_0,4 48.37 35.80
5254.21 41.70 243.80 113.05 137.97 1_ 34 58 4654.2 48.38 236.15

1640.42 42.(_ 43.45 113.04 1_7.98 6 18 4 1040.4 48.37 35.80

3254.2J 42.?0 243.8_ J|3.05 |37,97 16 54 58 46_4,2 48.38 236.15

OR_IT 0ETERt4INATION ACCURACY

ST 5456.4 SR 1212.5 SS 1486.6

CRT -,9975 CRS .9993 C$T -.9943

LSA 3950.0 NSA 156.5 SSA 10.6

ELI 3662.0 EL2 81.3 ALF 160.70

OIFFEI_NTIAL COq_CTION.q

T0[-2.2164 TRA .1809 TC3-4.L_O?SAU .7903

ROE .7730 I_A -.1531RC3 .9486 FAU .0_035
FOg-l,979fl FRA .5071 FC3-3.8579 BSP 15541

_OE 2.3473 BRA .2369 Be3 4.3650 FSP -1267

NIO-COJg_ [I_CUTION ACCURACY

SGT 4_J_7.8 _ |475.3 8G3 387.7

RRT -.9_5 RRF -.9785 RIT .9705

4_3,4 R_3 .1476 RJ3 -.9745

S_1 4906.2 _Z 411.7 THA 163.18

Vl 29.477

v2 35.141

CLP-148.71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL 5, 19701
i

LAUNCH DATE AUG 27 1970 FLIGHT TINE 166.00 ARRIVAL CATE FEB 9 J971

HIELIOCENTRIC CONIC

RL 151.15 LAL -.0G

liP 107.87 LAP 3.00

RC 122.531 6L -36.80

PLAN[T(XENTRIC CONIC

¢3 12.705 VHL 3.564

LNO'I ATMTH LNCH TiME

36.7# 6 17 53
143.22 15 40 16

56.7# 6 17 53

143.22 15 40 16
36.78 6 17 53

143.22 15 40 16

01STAI_[ 472.886

LOL 333,32 VL 26.7Z8 GAL -.07 4ZL 94.58 PICA 220.99 SMA

LCP 194.21 VP 37.668 GAP 6.15 AZP 86.54 TAL 180.29 TAP

GP 36.79 7AL 84.27 ZAP 134.1! [TS 4Z.81ZAE 123.69 ETE

127.41ECC .18636 INC 4.5817 Vl 29.477

41.g7 RCA 103.66 APO J51.15 V2 35.130

15Z.57 ZAC |34.65 ETC 252,83 CLP-150.36

DL4 -58.]9 RAL Z39.49 RAD 6567.5 VEL ZJ.SBO PTH 2.03 VHP 5.498 DPA 213.36

L-I TIN[ _NJ LAT INJ LONG ]NJ RT A_ ]NJ A2't4TH INJ TII4[ PO CST TIN

1613.23 4Z.II 38.10 1J5.39 134.73 6 44 46 1013.Z

5253.83 42.12 24Z.9"Z |15.40 134.72 17 7 50 4653.8

1613.23 42.11 39.10 115.39 134.73 6 44 46 1013.2

5253.83 42.12 242.9"4 115.40 134.72 17 7 50 4653.8
1613.23 42.11 38.10 115.39 134.73 6 44 46 1013.2

5253,83 42.12 242.92 115,40 134.72 17 7 50 4653.8
OIFFERENTIAL CCRRECTIONS

TOE-2.0691 TRA .3172 TC3-4.7272 BAU .B178

RO£ ,6537 RRA -.172! RC3 .9J49 FAU .060645

FDE-1.7436 FRA .6276 FC3-4.1336 BSP 15930

BO£ 2.1699 BR4 .3G09 BC3 4.8149 FSP -1291

NI0-COURSIE EXECUTICN ACCURACY

SGT 4832,6 SCaR 1343,5 SG3 388,3

RRT -,9550 W -,9723 RTF ,9716

SG8 5015,9 1_3 ,|500 R13 -,9745

SGJ 500J,J `%2 385,0 THA 165,04

RAP 234.63 ECC 1.2091

INJ 2 LAT INJ 2 LONG

47.45 31,11

47.45 234.93

47.45 31,11

47,45 234.93

47.45 31.11

47.45 234.93

ORBIT DETERMINATION ACCURACY

ST 3340.1SR 1062,7 SS 1359.6

CRT -.9980 ORS .9985 CST -.9934

LSA 3756.4 MSA 151.9 SSA 11.9
ELJ 3504.5 EL2 63.6 ALF 162.38

LAUNCH DATE AUG 27 J970 FLIC44T TINE 168.00 ARRIVAL DATE FEB 11 1971

HELIOCENTR|C CONIC

RL 151.15 LAL -.00
RP 107.91 LAP 2.91

RC 124.706 GL -33.93

PLANETC_ENTRIC CONIC

C3 12.126 V_ 3.482

LNCH AZt4TH LNCH T|N[

39.62 6 44 7

140.38 15 51 13
39.62 6 44 7

140.3# 15 51 13

39.62 6 44 7

140.38 15 51 13

01STANCE 478.886

LCL 333.32 VL 26.696 GAL .20 AZL 94.18 I'_ 224._0 SIAA 127.2'0 ECC .18833

LCP 197.44 VP 37.635 GAP 6.49 42_ 87.00 TAL 179.15 TAP 43.35 RCA 103.25
GP 34.08 ZAL 82.11 2AP 136197 ETS 42.87 ZAIE 124.28 ETE 154.80 2AC 132.31

DLA -55.85 RAL 244.15 RAD 6567.5 VIEL 11.555 PTH 2.02 VHP 5.519 OPA 17.37
L-] TZNE ZNJ I.AT |NJ I_ |NJ RT A.SC XNJ AZNTH |NJ T|NE PO CST TIM

1587.99 41.21 34,93 117.68 131.73 7 10 35 988.0

5259.22 41._ 242.45 117.?0 131.72 17 18 52 4659.2

1587.99 41.21 34.93 117.68 131.73 7 10 35 988.0

5259._ 41.L_ 242.45 117.70 131.72 17 18 52 4659.2

1587.99 41.21 34.93 117.68 131.73 7 I0 35 988.0

5259.L_Z 41.22 242.45 117.T0 131,72 17 18 5Z 4659.2

INC 4.1755 Vl 29.477
APO 151.16 V2 35.118

ETC 253.76 CLP-151.96

OIFFERI[NTZAL C.O_ECTICNS

TOE-J.9162 TRA .4797 TC3-5,0741 BAU .8338

ROE .5575 RRA -.1972 RC3 .8_16 FAU .05860

FDE-I.5026 FRA .7756 FC3-4.1837 BSP 16006

BOE 1.9957 BRA ,5187 0C3 5,1423 FSP -1255

NIO-C_UR_ E_ECUTION ACCURACY

`%T 4940.2 `%R 1230.2 503 384.1

RRT -.9476 mF -.9644 R1T .9691

SGB 509!.1 _3 ,1269 R13 -.9716

SGI 5076,7 ,%2 382,5 THA 166.65

RAP 234.94 ECC 1.1996

INJ 2 LAT INJ 2 LONG

46.23 26.71

46.24 234,23

46.23 26,71

46,24 234,23

46,23 26,71

46.24 _34.23
ORBIT DETERtAINATION ACCURACY

ST 3182.8 SR 933.7 SS 1223.6

CRT -.9984 CR5 .9965 CST _.9908

LSA 3531,# MSA 158,5 SSA 13.2

ELI 3316.5 EL2 49.9 ALF 163.67

LAUNCH DATE AUG 27 1970 FLIGHT TINE 170.00 ARRIVAL CATE FEB 13 1971

HELIOCENTRIC CONIC DISTANCE 484.066

RL 151.15 LAL -.00 LOt. 333,32 VL 26.664 GAL .47 AZL 93.81 l._A 227.41 SIAA

RP 107.95 LAP 2.81 LOP 200,66 VP 37.600 GAP 6.82 ATP 8?.42 TAL 177,99 TAP

RE 127.036 GL -31.15 GP 31.66 7AL 79.82 ZAP 139.62 ETS 42.95 7AE 124.69 ET[
PLANETOCENTRIC CONIC

C3 11.754 VHL 3.428 0LA -53.50 RAL _48._0 RAD 6567.4 VEL 11.539 PTH 2.01VHP

LNCH ATMTH LNCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH

42.51 7 9 41 1563.92 40.07 30.92 119.98 128.98

137.49 16 0 19 5270.18 40.08 242.42 119.99 128.97

42.51 7 9 41 1563.92 40.07 30.9_ 119.98 128.98

137.49 16 0 19 5270.18 40.08 242.42 119.99 128.97

42.51 7 9 41 1563.9"Z 40.07 _0.92 |19.98 128.98

137.49 16 0 19 5270.18 40.08 242.42 119.99 128.97

DIFFERENTIAL CORRECTIONS MID-COURSE [_ECUTION ACCURACY

TOE-I .7684 TRA .6361 TC3-5.3794 6AU .8538 `%T 5053.1 `%R 1133.7 5(,3 377.2

ROE .4850 RRA -.2120 RC3 .7632 FAU .05670 RRT -.9408 RRF -.9549 RTF .9687

FOE-1.2825 rRA .8909 FC3-4.1764 BSP 16327 `%6 5178.7 1_3 .1134 R13 -.9706

#OK 1.8337 BRA .6705 Be3 5.4333 FSP -1246 `%1 5165.0 `%2 375.9 THA 168.02

126.99 ECC .19045 INC 3,813# vl 29.477

45.40 RCA 102.81 APO 151,17 v2 35.105

156.82 7AC 130.25 ETC 254.56 CLP-153.51

5.570 DPA 14.62 RAP Z35.48 ECC 1.1934

INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

7 35 44 963.9 44.79 22.57

17 28 9 4670.2 44.80 234.07

7 35 44 963.9 44.79 22.57

17 28 9 4670,2 44,#0 234.07

7 35 44 963.9 44.79 22.57

1728 9 4670.2 44.#0 234.07

ORBIT DETERMINATION ACCURACY

ST 3005.7 SR #30,1 SS 1093,7

CRT -.9991CRS .9926 CST -.9876

LSA 3300.4 NSA 162.1 SSA 14.6

ELI 3118.0 EL2 33.2 ALF 164.57

LAUNCH DATE AUG 27 1970 FLIGHT TINE 172.00 ARRIVAL DATE FEB 15 1971

HELI(XENTRIC CONIC 0ISTANCE 490.824

RL 151.15 LAL -.DO LC_. 333.32 VL 26.631 GAL .76 42_ 9_PICA 230.62 SNA 126.78 ECC .19272
RP 107.99 LAP 2.70 LCP 203,88 VP 37,565 GAP 7.16 A?P 87.79 TAL 176.81 TAP 47.43 RCA 102.34

RE 129.278 GL -28.46 GP 29.51 7AL 77.42 TAP 142.07 ETS 43.05 7AE 124.95 ETE 158.62 7AC 128.43
PLANETC_.ENTRZC CON|C

C3 11.557 VHI. 3,400 OLA -51.16 RAL _52.57 RA0 6567.4 VEL 11.530 PTH 2.01VHP 5.645 0PA 12.09

LNO4 A?NTH LN_H TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TINE RD CST TIM

45.43 7 34 44 1540.52 38.73 27.07 1_2.32 126.48 8 0 24 940.5

134.57 16 7 43 5286.50 38.75 242.83 1L_Z.33 126.47 17 35 50 4686.5

45.43 7 34 44 1540.52 38.73 27.07 1L=_Z.32 126.48 8 0 24 940.5
134.57 16 7 43 5286.50 38.75 242.83 1_,33 126.47 17 35 50 4686.5

45.43 7 34 44 1540.52 38.73 27.07 IL_Z.32 126.48 8 0 24 940.5

134.57 16 7 43 5286.50 38.75 242.83 122.33 126.47 17 35 50 4686.5

OIFFERENTIAL CORRECTIONS MI0-(.OJRSI[ [_CUT|ON ACCURAC_

TOE-I.6213 TRA .7_4 TC3-5.6180 B_U .B746 SGT 5161.2 _ 1050.7 ._G3 368.0
ROE .4284 RRA -.L_234 RC3 .6935 FAU .05461 RRT o.9329 RRF -.9435 R1T .96B5

FOE-| .0765 FRA .992"Z FC3-4.0912 BSP 16602 S_ 5267.1 1_5 .0980 R13 -.9699

BOE 1.6770 BRA .8272 Be3 5.6607 FSP -12"20 `%1 5253.9 ,%2 371.8 THA 169.19

INC 3.4878 Vl 29.477

APO 151.21 V2 35.093

ETC 255.26 CLP-155.00

RAP 236.21 ECC 1.1902

INJ 2 LAT INJ 2 LC_G
43.17 18.66

43.1# 234.42

43.17 18.66

43,18 234.42
43.17 1#.66

43.18 234.42

ORBIT OETERNINATION ACCURAC_

ST 2809.A 5R 744.2 SS 968.0

CRT -.9997 CRS .9852 CST -.9831

LSA 3058.6 MSA 168.0 SSA 15.8

ELl 2906._ EL2 18.5 ALF 165.17
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUI_H DATE AUG Z7 1970

HELIOCENTRIC COIq_|C
RL |5|.15 LAL -.00

RP 108.03 LAP 2.58

RC 131.513 GL -15.86

PLANE T_ENTRI C CONI(

C3 11.512 K 3.393

LNO4 ATNTH LNCH T114[
48.39 7 59Z9

131.61 16 13 2_

43.39 7 59 _P

131.61 16 13 Z5

48.39 7 59 29

131.61 16 13 25

FLIGPIT TiN[ 174.00

DISTANCE 496.758

LOt. 333.32 VL 26.597 GAL 1.06 A2'L 93.19 NCA Z33.83 SN4 126.56 ECC

LOP 207,10 VP 37.529 GAP 7.49 A2'P 88o12 TAL |75°60 TAP 49.43 RCA

GP 17.58 7AL 74.95 TAP 144._4 ET$ 43.21 7AE 125.|0 ETE |60.23 7AC

OLA -48.84 RAL Z56.M RAO 6567.4 _I[L |1.528 PTH 2.01 VNP 5.741 0PA

L-I TIN[ |NJ LAT |NJ /_ INJ RT A_k_ |NJ AZI4TH |NJ TIN[

1517.16 37.23 23.36 124.7| 124.23 8 24 46

5308.14 37,215 E43.70 124.72 124._Z 17 41 34

1517.16 37.23 23.36 124.71 124.23 8 24 46

3308.24 37._ 243,70 114.72 124.2"Z J7 41 54

I_17,16 37.23 23/36 I14.71 |24.23 B 24 46

3308,24 37._ 243.?0 124.72 124,2"Z 17 41 34

OlFFEN[NTIAL CORIqECTICiq8 N|O_ E)EOJTZCN ACCURACY

TC_-1.4800 TRA .9578 TC3-So_O05 _ .SSMO SGT 3270.3 _ g_O.9 SG3 357.6

• M59 _A -.23_3 RC3 .6307 FAU .05231 ART o.ge3g _ -.9303 RTF .9_87
FOE -,8913 FRA J.0778 FC3-3.gs&4 B_ o 1"/037 _ 3361.0 _ .0612 R13 o.9698

604[ 1.5293 BRA .M53 BC3 5.8347 FSP o1207 SGI 3348.3 SGZ 370.0 ?HA 170.20

L4UNCH DATE AUG 27 19/13 FLIC44T TIN[ 176.00

HCLIOCENTRIE C(_NIC 01STANCE _O_.671

RL 131.13 LAL -.00 LOt. 333.32 VL _,563 GAL 1,3_ AZl. _._ _ Z_}7.03 ._44 1_15.34 [CC

RP 108.07 I.AP 2.45 _ Z10.31 VP 37.493 GAP 7.83 AZP 80.41 TAt. 174.37 TAP 51.40 RCA

133.7dO GL -23.37 GP 23.83 Z_L. 72,44 ZAP 146.44 IrTS 43.44 Z_[ 123.17 ETE 161 .C_ 7AC

PLAN[ TOC[NTRIC C,_ll C

C3 11._06 VNt, 3.407 Ot,.A °46.36 R_ 239.97 PMO 6367.4 '_A[I, 11.532 P?H 2.01 VHP 5.854 DPA
LNOI ATNTH l.JqO4 TZNE L-| TIN[ |NJ 1-47 ZNJ _ JNJ RT ASC ;NJ 42147H ZNJ TIN[

51.36 8 24 7 1493,31 33.63 19.74 127.17 1L_.20 8 49 0

128.64 16 17 L_ 5333.49 33._ 243.D4 117.18 IL=_Z.I8 17 46 22

51.36 8 24 7 1493.31 33.65 19,74 117.17 122.20 B 49 0

128.84 16 17 _ 5333.49 , 33.66 243,04 117,18 1L_Z.18 17 46 22

51.345 8 24 7 1493.31 33.63 19.74 117.17 IL:_Z.20 6 49 0

128.6,8 16 17 Z_ 5335.49 33.66 _43.04 117.18 122.18 17 46 L:_

DZFFEM[NTIAL _CT|CI_ NIO-COJI_J_ Ir_CUTJON ACCURACY

T0(°1.3278 TRA 1.1_J0 TC3-3._0 _ .9137 _GT 5337.3 SGR 919.3 S_3 343.4

MX .3_07 A_A -.Z4_M RC3 .3381 FAU .04971 RRT -.9117 NNF -.9134 RW .9678

FDE -.7127 FRA 1.1M0 FC3-3,_3 8SP 17219 _ 3433,6 R_3 .0699 R13 -.9686

EOI[ 1.3734 ER_ 1.1646 BC3 3.&883 FSP -1162 _1 3412.8 S_2 373.1 ?HA 171.07

LAUNCH DATE AUG 27 1970 FL|GHT TIN[ 178.00

NELIOCENTR|E CONIC 01STANCE _08.559

RL 151.15 LAL -.00 LOL 333.32 VL 26.529 GAL 1.71 ATL 92.66 I,K:A 240.24 SNA 126.13 ECC

RP J08,11 LAP 2.31 LOP 113.53 VP 37.457 GAP 8.18 ATP 88.68 TAL 173,12 TAP 53.36 RCA

RC 135.957 GL -Z0.99 GP 24.31 7AL 69.90 TAP 148.39 ETS 43.74 2'_E 125.19 ETE 162.93 7AC

PLANET(XENTRIC CONIC
C3 11.831 VNL 3.440 DLA -44.31 RAL _N_3,35 RAO 6567.3 _I[L 11.542 PTH 2.01 VHP 5.982 DPA

LNCH A_ITH LNCH TIN[ L-I TIN[ INJ LAT INJ _ INJ RT A_ INJ AZt4TH INJ TIN[

54.37 B 48 48 14(=8.37 33.97 16.19 119.70 110.37 9 13 16

123.63 16 19 42 334_.48 33.88 246,66 1Z9_71 1L:_.36 17 49 11
54.37 8 48 48 14M.37 33.97 16.19 129.?0 120.37 9 13 16

1Z_.63 16 19 42 3_,d8 33.88 246._ 1_.71 120.36 17 49 11
54.37 8 48 4B 1468.37 33.97 16.19 IL_.?O 120,37 9 13 16

125.63 16 19 42 3368.48 33.g_ 246.86 1L_.71 120.36 17 49 11
DIFFERENTIAL EOeR_CTI(_NS NIO°_ EXECUTION ACCURACY

TOE-I.1800 TRA 1.3241 TC3-3.86Z8 BALI _9_ S_T 5443.3 _ 867.7 S_3 333.0

ROE .3249 RRA -.2521RC3 .4943 FAU .04(H)? RRT -,8_ _RF -.89_8 RTF .9672
FOE -.5544 FRA |,2456 F(3-3,4_ _IP 17447 _ 3312.3 R_ .0381 R13 -,_78

_C_ 1.2239 _RA 1,_179 _3 5.8836 FSP -1121 SGI _499.4 _ 376.9 THA 171.81

LAUNCH DATE AU_ 27 J970

H[LZOC[NTRIC CONIC

_- 151.13 L4L -.00 I.D. 333.32 VL 16.495 G*L

FLIGqT TINE 180.00

0ISTANC[ 514.4_0

2.07 AZL 9_.4_ _ 243.44 SNA 125.91 ECC

108.13 LAP Z.17 LOP 216.73 VP 37.4_) GAP _.53 A21P 88.9_ TAL 171.86 TAP 53.29 RCA
RC 136.188 GL -18.P'Z 5P L_.93 ZJ_,, 67.37 ;rAP 1_10,_ ETS 44.13 ZAE 125.16 ETE 164.03 7AC

PLAN[T(X(NTRI¢ COqIC

C3 1_,163 VHt. 3.491 01-4 -41.13 RAt. L_N_.33 I_0 6367,3 VIE_ 11,337 PTH _.02 VHP 6.123 DPA

LNCH AZNTH LNO4 TIN[ L-I T|N[ INJ I._T INJ _ INJ RT A_K_ |NJ AZNTH INJ TIN[
57.40 9 13 43 1441.76 3_.14 IZ.&4 13_.19 118.73 9 37 44

112.60 16 213 9 3407.32 31.16 149.18 131.N1 118.72 17 50 17

57.40 9 13 43 1441.76 _._4 1_.64 131.19 11e.73 9 37 44

11"_.60 16 ZO 9 3407.32 3_._ 149.1_ 131.30 118,72 17 50 17

37.40 9 13 43 1441.76 3_.14 |Z.64 1_._ 118.73 9 37 44

1_.60 16 20 9 3407.32 3_.16 149.18 13_,30 118,72 17 30 J?

OIFFERIENTIA_ C,CRI_CTIO/S NID--CO3R_[ [XEOUTION ACCURACY

T0[-I .0343 TRA 1.5137 1C3-5.79M BAU ,Sl4M SGT _9_3.4 _ _J,8 S_3 3_.1

.3063 RRA -._NIO_ RC3 .43_0 FAU .04419 Rlrr -.8_RRI r -.8_09 R1T .9667

FDI[ °.4190 FRA 1.3140 FC3-3.139_ BSP 17707 _ 3384,3 R_3 .0478 R13 -.9_71

BOE 1.0787 MA 1,53_ _3 5,81_ FSP -1_4 $61 3571.4 SG_ 382.0 THA 172.45

ARRIVAL 0ATE FEB 17 J971

.19516 IN( 3.1907 VI 29.477

101.86 APO 151.26 V2 35.080

126.83 ETC 255.89 CLP-156.43

9.77 RAP 237.11ECC 1.1895

PO CST TIN INJ 2 LAT INJ 2 LC_G
917.2 41.43 _4.9_

4708.2 41.44 235.29

917.2 41.43 14.95

4708.2 41.44 235.29

917.2 41.43 |4.95

4708.2 41.44 235.29

ORBIT DETERMINATION ACCURAC_

ST 2608.4 SR 675.8 SS 854.2

CRT °.9995 CRS .9720 CST -.9767

LSA 2821.1MSA 176.5 SSA 16.9

ELl 2694.5 EL2 21.4 ALF 165.48

4RRIVAL DATE FEB 19 1971

• 19779 IN(: 2.9171 Vl 29.477
101.35 APO 151.33 V2 35.067

125.43 ETC 256.47 CLP-157.82

7.64 RAP 238.17 ECC 1.1910

PO CST TIM INJ Z LAT INJ _ LONG

893.3 39.60 11.37

4733.5 39.61 236.67

893.3 39.60 II.37

4735.5 39.6l 236.67
893.3 39.60 11.37

4735.5 39.61 236.67

O_'lglT DETERMINATION ACCURAC_
ST 2M7.5 SR 616.3 SS 746.Z

CRT -.9974 ORS .9464 CST -.9658

LS_ 2368.9 MSA 192.5 SSA 17.8

ELI 2465.4 EL2 43.0 ALF 165.56

ARRIVAL GATE FEB 21 1971

.20060 INC 2.6630 Vl 29.477

100.82 APO 151.43 V2 35.054

124.20 ETC 257.03 CLP-159.15

5.67 RAP 239.36 ECC 1.1947

PO CST TIN INJ 2 LAT INJ 2 LONG

868.4 37.71 7.88

4768.5 37.72 238.55

868.4 37.71 7.88

4768.5 37.72 238.55

868.4 37.71 7.88

4768.5 37.72 238.55

ORBIT DETERMINATION ACCUR4CY
ST 2175.6 SR 569.2 SS 656.7

CRT -.991§ CRS .gO38 CST -.9507

LSA 2333.0 MSA 212.6 SSA 18.3

EL1 2147.6 EL2 71.8 ALF 165.44

ARRIVAL DATE FEB Z3 1971

.Z0362 IN(: 2.4248 Vl 29.477
100.27 APO 151.54 v2 35.O41

123.12 ETC 237.56 CLP-160.43

3.85 RAP 240.67 ECC 1.2005

PO CST TIN INJ 2 LAT INJ 2 LONG

841.8 33.80 4.41

4807.3 35.81 240.94

841.8 33.80 4.41

4807.5 33.81 240.94

841.8 35.80 4.41

4807.3 33.81 240.94

ORBIT OETERMIN_TION ACCURAEV

ST 1977.3 SR 531.8 SS 586.6
CRT -.9783 CRS ,8380 CST -.9313

LSA 2116.6 NSA 237.3 SSA 18.7

ELI 2044.8 EL2 106.1 ALF 165.22
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE AUG 27 1970 FLIGHT TIE 18?.DO ARRIVAL DATE FEB 25 1971

HELIOCENTRIC CONIC

RL 151.15 LAL -.00 LOt. 333.32 VL

RP IDB.19 LAP Z,OZ LOP Z19.94 VP

RE 140.364 GL -16.56 GP ?1.68 ZAL

PLANE TOCENTRIC CONIC

C3 12.668 VHL 3.559

LNCH AZMTH LNCH TIME L-I TIME INJ LAT
60.47 9 39 7 141Z,64 30.50

119.53 16 18 3¢} 545].17 30.51

60.47 9 39 7 1412.64 30.50

119.53 16 18 38 5453.17 30.51

60.47 9 39 7 1412.64 30.50

I19.53 16 18 _'] 5453.17 30.51

DIFFERENTIAL CCRRECTIONS

TOE -.8891 TRA 1,7158 TC3-5.6686 BAU ,9622

RC[ .2930 RRA -,2697 RC3 .}837 FAU .04145

FDE -.2906 FRA 1.3755 FC]-Z.B3Z9 8SP 17945

BeE .9361 _4 1.7569 BC3 5.6816 FSP -1044

OlSTANCE 570.255

26.460 GAL 2.44 4ZL 97.20 HEA 246.64 $_A

37.383 GAP 8.89 47P 89.13 TAL 170.57 TAP

64.87 7AP 151.90 ET$ 44.63 ?AE 125,10 ETE

125.69 ECC ,20685 INC 2.1997 Vl ?9.477

57.21 RCA 99.69 APO 151.69 V2 35.028

165,04 7AC 17t.16 ETC ?58.08 CLP-161.68

CLA -4O,Ol RAL ?69.53 RAO 6567.5 VEL 11.578 PTH

INJ LONG INJ RT AS,(: INJ A$'NTH INJ TINE

9.05 134.94 1 7.?6 IO ? 40

252.02 134.95 I 7.25 17 49 31

9.05 134.94 I 7.26 10 2 40
252.02 134.95 I 7.25 17 49 31

9.D5 134,94 I 7.26 10 2 40

252.0'Z 134.95 1 7.Z5 17 49 31

NIO-COURSIE E_ECUTION ACCURACY

_T 5597.6 S_ 786.3 .S_3 307.2

RRT -.868| I_ -.8619 RTF .9662

5652.6 R23 .0385 RI3 -.9666

_1 5639.3 _ 387.5 THA 173.01

2.0? VHP 6.278 DPA ?.17 RAP 247.09 ECC I.?085

I:_ CST TIM INJ ? LAT INJ ? LONG

812.6 33.88 .gO

4853.? 33.89 ?43.87

-812.6 33,88 .90

4853.? 33.89 ?43.87

812.6 33.88 .90

4853.? 33,89 243.87

ORBIT DETERMINATION ACCURACY

ST 1798.1SR 501.4 SS 535.5

CRT -.9538 CRS .7446 CST -.9098

LSA 1923.5 MSA 267.1 SSA 18.7

ELI 1861.0 EL? 145.6 ALF 165.01

LAUNCH DATE AUG 27 1970 FLIGHT TIME 184.00 ARRIVAL DATE FE6 27 1971

HELIC_ENTRZC CONIC OISTANEE 526.060

RL 151.15 LAL -.0_ LO,. 333.32 VL Z6.425 GAL 2.82 42'1. 91.99 I'_ 249.84 .SNA 125.47 ECC .21033 INC 1.9853 Vl 29.477

RP 108.23 LAP 1.86 LOP 223.14 VP 37.346 GAP 9.25 A$'P 89.32 TAL 169.27 TAP 59.11 RCA 99.06 APO 151.86 V? 35.014

RE 142.552 GL --14.53 GP 20.56 ZAL 62.40 ZAP 153,48 ET$ 45.25 ZkE 125.02 ErE 165.92 ZAC 171.32 ETC 258.59 CLP-162.88

PLANKT(X_ENTRIC CONIC

C3 13.284 VHL _._50LA -37.96 RAL _72.35 RAO 6567.5 VlEL 11.605 PTH Z.03 VHP 6.445 OPA .61 RAP 243.61 ECC 1.2186
LNO4 AZNTH LINK_H TIME L-I TINE INJ LAT INJ LONG INJ RT A,_C |NJ A2't4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

63.59 IO 5 19 1380.08 28.74 5.33 137.65 115.94 10 28 19 780.I 31.98 357.26

116.41 16 14 57 5506.17 28.76 255.43 137.66 115.9Z 17 46 43 4906.2 31.99 247,36

63.59 IO 5 19 13_0.08 28.74 5.33 137,65 115.94 IO 28 19 780.1 31.98 357.26

116.41 16 14 57 5506.17 28.76 235.43 137.66 115.92 17 46 43 4906.2 31.99 247.36

63.59 10 5 19 1380.08 28.74 5.33 137.65 115,94 I0 28 19 780,1 31.98 357.26

116.41 16 14 57 5_O6.17 2B.76 235.43 137.66 115.92 17 46 43 4906.? 31.99 247.36

DIFFERENTIAL CORRECTIONS NIO-CCURSE EXECUTION ACCURACY OR61T OETERMINATION ACCURACY

TOE -.7441 TRA 1 .g_57 TC3-5.4870 8AU .9763 _T 5666.Z ._ 754.5 SG3 294.6 ST 1646.0 SR 477.0 SS 503.5

ROE .2842 RRA -.ZTgO RC3 .3368 FAU .0}874 RRT -.B515 RRF -.8425 RTF ,9658 CRT -.9116 CRS .6263 CST -.8904

FOE -.1804 FRA 1.4323 FC3-2.5248 O.SP 18176 _ 5716.3 /_3 .0308 R13 -.9661 LSA 1760.6 MSA 300.8 5SA 18.6

66E .7965 6RA 1.9458 8C3 5.4973 FSP o1005 S_I 5702.7 S(.2 393.1 THA 173.50 EL1 1703.2 EL2 189,5 ALF 165.01

LAUNCH DATE AUG ?7 1970 FLIGHT TIMC 186.00 ARRIVAL DATE MAR 1 197!

HELIOCENTRIC CONIC 01STANCE S31 .832

RL 151 .15 L4L -.00 LOt. 333.32 VL 26.390 GAL 3.?3 AZL 91.78 HCA 253.03 ,SMA I25.25 ECC ,21406 INC 1 .779H VJ 29.477

RP 108.27 LAP 1.70 LOP ?26.34 VP 37.308 GAP 9.63 4ZP 89.48 TAL 167.97 TAP 61.00 RCA 98.44 APO 152.06 V? 35.001

RE 144.730 GL -17.62 GP 19.55 74L 59.99 ZAP 154.96 ETS 45.99 ZAE 124.92 ETE 166.70 ZAC 120.57 ETC 759.10 CLP-164.05

PLANE TOCENTRIC CONIC

C3 14.038 VHL 3.747 DLA -35.99 RAL 275.00 RA0 6567.6 VEL 11.637 PTH ?.04 VHP 6.6?5 6PA -.84 RAP 245.72 ECC 1.7310

LNCH AZNTH LNCH TINE L-I TIN[ INJ LAT INJ LONG INJ RT A._ INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

66,80 1O 3? 43 1342.70 _7.01 1.37 140,40 114.74 10 55 5 747.7 30.11 353.38

113.20 16 8 44 5567.68 27.02 259.49 140.41 114.73 17 41 32 4967.7 _.17 251.50

66,80 IO 3? 43 1342,70 27.01 1,37 140.40 114.74 10 55 5 747.7 30.11 353.38

113.?0 16 8 44 5567.68 27.02 259.49 140.41 114.73 17 41 32 4967.7 _.IZ 251.50

66.80 IO 32 43 1342.70 27.01 1.37 140.40 114.74 10 55 5 742.7 30.11 353.38

113.20 16 8 44 5567.68 27.02 259.49 140.41 114.73 17 41 3? 4967.7 30.12 751.50

61FFERENTIAL CCRRECTIONS MI0-(.(_URSE EXECUTION ACCURACY OROIT OETERMINATION ACCURACY

TOE -.6176 TRA 2.1264 TC3-5.3144 6AU .9990 ._T 573_.9 ._ 727.8 5_3 _81.7 ST 1536.2 SR 460.6 SS 485.5

ROE .7819 RRA -.2859 RC3 .3039 FAU .0_81 RRT -.8_49 R_r -.8_0 RTF .9666 CRT -.fl52_ CRS .5174 CST -.8845

FOE -.0982 FRA 1.4697 FC3-2.7704 8SP 18837 _ 5781.9 _3 .0218 R13 -.9668 LSA 1642.7 MSA 329.9 SSA 18.1

BOE .6789 BRA 2.1455 BE3 5.3231FSP -999 SGI 5768.1 ,%2 398.3 /HA 173.92 ELI 1586.7 EL? ?32,9 ALF 165.33

LAUNCH DATE AUG ?7 1970 FLIGHT TIME 188.00 ARRIVAL DATE MAR 3 1971

HELIOCENTRIC CONIC OISTANEE 537.574

RL 151.15 LAL -.00 LCL 333.32 VL 26.354 GAL 3.66 A$'L 91.58 HEA 256.23 ,S_A 125.03 ECC .21807

RP 108.31 LAP 1.54 LCP 229.54 VP 37.271 GAP 10.01A$'P 89.62 TAL 166.64 TAP 62.87 RCA 97.76
RE 146.899 GL -10.82 GP 18.64 ZAL 57.65 ZAP 156.35 ETS 46.88 ?AE 124.81 £TE 167.39 7AC 119.91

PLANE TOCENTRIC CONIC

C3 14.941 VHL 3.865 OLA -34.10 RAL 277.51 RAO 6567.6 VEL 11.676 PTH 2.05 VHP 6.816 6PA -2.17

LNCH AZMTH LI_K_H TIME L-I TIME INJ LAT INJ LON_ INJ RT AS_ INJ A2'NTH INJ TIME PO CST TIM

70.15 11 1 59 I29_.42 25.]O 357.0'Z 143,71 1i3.66 11 23 37 698.4

IO9.85 15 59 27 5639,62 25.31 264.31 143.21 113.65 17 33 27 5039.6

70.15 11 1 59 1298.42 25.30 357.O'Z 143.21 113.66 11 23 37 698.4

IO9.85 15 59 27 5639.62 25.31 264.31 143,8i 113.65 17 33 27 5039.6

110.00 15 4Z 23 5691.66 23.82 267.63 142.47 115.27 17 17 15 5091.7

110.00 16 18 13 5582.42 26.81 _60.55 143.91 112.04 17 51 16 4982.4

OIFrERENTIAL CORRECTIONS NIO-O2LMSE EXECUTION ACCURACY

TOE -.4587 TRA Z.3699 TC3-5.0147 BAU 1.00_O S_T 5787.0 SGR 703.3 .5(;3 270.0

ROE .2773 RRA -.2984 RC3 .26OO FAU .03365 RRT -.8169 R_ r -._030 RTF .9653

FOE .0OO3 FR_ 1.5_92 FC3-1.9497 6SP 187_6 5r_ 5829.6 R23 .0185 R13 -.9654

80E .5360 eRA _.3886 663 5.0215 FSP -936 SGI 5815.6 ,S62 403.7 THA 174.30

INC 1.5813 Vl 29.477

APO 152.29 V2 34.988

ETC 259.61 CLP-165.18

RAP 246.91 ECC 1.2459

INJ ? LAT INJ ? LONG

28,26 349.11

28.29 256.41

_8.28 349.11

28.29 256.41

27.02 ?59.9?

29.56 757.44

CRBIT DETERMINATION ACCURACY

ST 1447.6 SR 441.2 $5 484.4

CRT -.7579 CR$ .36?9 CST -.8820

L$A 1545.9 MSA 366.8 SSA 17,8

ELl 1487.? EL2 280.1 ALF 166.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH CATE AUG 27 1970 FLIGHT TIN[ 190.00 ARRIVAL CATE MAR § ]971

HELIOCENTRIC CONIC

RL 151.15 LAL -.{]0

RP 10H.35 LAP 1.36

RC 149.057 GL -9.15

PLANE TOCENTRIC CONIC

C3 16.O05 VHL 4.001

LNCH ATMTH LNCH T|N_

73.77 11 34 13

106.23 15 46 Z

73.77 11 34 13

106.23 15 46 Z

110.00 14 44 15

110.00 17 35 10

DIFFER1ENTIAL CORRI[CTIONS

TOE -.3093 TRA _.6140 TC3-A,TL:_ BAU 1.0112

ROE .2768 RRA -.3097 RE) .2261 FAU .03100

FOE .0799 FR4 1.5770 FC3-1.6770 8SP 18804

.4151 8RA 2.6323 BE3 4.7256 FSP -893

DISTANCE 543.27F

LC_ 333.3Z VL 26.319 GAL 4.11 4ZL 91.39 HCA 259.42 S_AA 124.8I ECC .Z2238 INC 1.3H83 V! 29.477

LOP 232.73 VP 37.234 GAP 10.41 AZP 89.75 TAL 165.31 TAP 64.73 RCA 97.05 APO 152.56 v2 34.975

GP 17.82 ZAL 35.39 ZAP 157.63 ETS 47.91ZAE 124.70 ETE 168.00 ZAC 119.32 ETC 260.13 CLP-166.29

CLA -32.]0 RAL 279.87 RAO 6567.6 VlEL 11.721 PTH Z.07 VHP 7.021 DPA -3.42 RAP 248.66 ECC 1.2634

L-I TINE INJ LAT INJ LONG INJ RT AS( INJ ATNTH INJ TIME PC) CST TIM INJ 2 LAT tNJ 2 LONG

1243.54 23.64 352.00 146.04 |12.69 11 34 57 643.5 26.50 344.17

5725.51 23.65 Z70.16 146.05 112.67 17 21 27 5125.5 26.51 262.32

1Z43.34 23.64 352.00 146.04 112.69 |I 54-J_7 643.5 26.50 344.17

5725.51 23.63 270.16 146.05 112.67 17 21 27 5125.5 26.51 26Z.32

628.65 16.64 ]03._2 442.33 190.]0 14 54 44 28.7 20.54 296.27

5388.39 31.04 247.05 148.89 105.09 19 4 59 4788.4 32.80 238.27
NI0-_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 5837.7 _ 682.1 $63 258.5 ST 1405.2 SR 426.6 SS 491.8

RRT -.7994 _ -.7837 RTF .9648 CRT -.6429 CR5 .2344 CST -.8945

S_ 5877.4 1_3 .0145 R13 -.9649 LSA 1497.8 MSA 393.4 SSA 17.A

S_1 _63.Z 5G2 408.1 THA 174.64 ELI 1433.2 EL2 320.4 ALF 168.37

LAUNO4 DATE AUG 27 1970 FLICA4T TINE 192.00 ARRIVAL DATE MAR 7 1971

I-_LIOCENTRIC CC_IIC
RL 131.15 LAL -.00

RP 108.39 LAP 1.19

RC 151.2135 GL -7.59

PLANET_ENTRIC CONIC

C3 -17.245 VHL 4.153
LNCH A2'MTH LNCH TIE

77.91 12 11 56

102.09 15 26 2

77.91 12 11 56

102.09 15 26 2

110.OO 14 20 59

IlO.OO 18 16 10

0ISTANCE 548.943

LCL 333.32 VL _6.284 GAL 4.58 A2'L 91.20 I.ICA 262.61 SlAA

LOPE35.92 VP 37.197 GAP 10.82 AXP 89.85 TAL 163.98 TAP

GP 17.07 ZAL 53.22 ZAP 158.88 ET5 49.12 ZA[ 124.58 ETE

124.39 ECC .22702 INC 1.1994 Vl 29.477

66.58 RCA 96.31APO 152.88 v2 34.962

168.55 ZAC 11H.79 ETC 260.65 CLP-167.37

OLA -_0.59 RAL 282.09 RAO 6567.7 VEL 11.774 PTH 2.08 VHP 7.Z38 0PA -4.56
L-I TINE INJ LAT INJ LONG INJ RT A_ INJ AZI4TH INJ TIN[ PO CST TIM

1169.96 22.02 345.72 148.91 111.79 J2 31 26 570.0

5833._8 2'L_.03 277.59 148.9Z 111.78 17 3 16 5233.3

1169.96 22.02 345.72 148.91 111.79 12 31 26 570.0

5833.28 22.03 277.59 148.92 111.78 17 3 16 5233.3

749.72 12.36 310.00 143.78 122.13 14 33 29 149.7

3301.52 32.41 240.64 152.40 101.53 19 44 31 4701.5

DIFFERENTIAL CORRECTI(:I_S NI0-COt_: EXECUTION ACCURACY

TOE -.1617 TRA 2.8_ TC3-4.4164 8_1 1_0192 .%T 5883.5 _ 663.2 ,%3 247.4

ROE .2788 RRA -.3212 RE3 .1971FAU .02854 RRT -.7821RRF -.7649 RTF" .9644

FOE .1489 FRA I .6202 FE3-1.4326 8SP 18958 _ 59L_0.8 _3 .OlIO R13 -.9645

802 .3223 BRA 2.8846 8C3 4.4208 FSP -856 ,_1 5906.3 S(12 411.6 THA 174.94

RAP 250.49 ECC 1.2838

INJ 2 LAT INJ 2 LONG

24.78 337.96
24.79 269.82

24.78 337.96

24,79 269.82

16.52 ]03.35

33.65 231.63

ORBIT DETERMINATION ACCURAC_
ST 1400.7 _ 414.3 SS 504.4

CRT -.515A CR$ .1240 CST -.9135

LSA 1490.0 MSA 409.6 SSA 16.9

EL1 1418.0 EL2 350.9 ALF 170.76

LAUNCH DATE AUG Z7 1970 FLIGHT TIN[ 194.00 ARRIVAL CATE MAR 9 1971

HELIOCENTRIC CONIC 0ISTANCE 554.564

RL 151.15 LAL -.00 LC_ 333.32 VL 26.249 GAL 5.08 AZL 91.01HCA 265.79 SNA

RP 108.43 LAP 1,01 LOP 239.11 VP 37.160 GAP 11.24 AZP 89.93 TAL 162.64 TAP

RE 153.343 GL -6.14 CP 16.39 ZAL 51.14 ZAP 160.03 ET$ ]0.51 ZAE 124.46 ETE

PLANETOCENTRIC CONIC

_3 18.679 VHL 4._Z CLA -28.97 RAL 284.18 RAD 6667.8 V[L 11.835 PTH 2.10 VHP

LNCH AZMTH LNCH TIME L-I TIN[ INJ LAT

83.39 13 4 7 1048.40 20.46
96.41 14 50 34 704.03 20.47

1(30.00 14 16 32 813.45 15.38

100.00 16 20 _0 5702.26 25.51

llO.OO 14 5 47 847.27 8.78

110.O0 18 48 4 5241.219 33.14
DIFFERENTIAL CCRRECTIONS

TDE -,0174 TRA 3,1273 TC3-4,1127 0AO 1,0279

ROE .2829 RRA -.3327 RC3 .1727 FAU .0_610
FOE .2074 FRA 1.6586 FC3-1.2189 BSP 19202

8OE .2835 8RA 3.14_O BE3 4.1163 FSP -825

124.38 ECC .23202 INC 1.0133 VI 29.477

68.43 RCA 95.52 APO 153.23 v2 34.949

169.04 ZAC 118.31ETC 261.18 CLP-168.43

7.469 DPA -5.63 RAP 252.37 ECC 1.3074

INJ LONG INJ RT AS( INJ AL_ATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

336.05 151.81 110.98 13 21 35 448.4 23.13 328.34

310.81 151.81 110.97 15 2 18 104.0 23.14 303.10

316.66 149.59 113.84 14 ]0 5 213.4 18.93 309.46

269.13 133.63 106.13 17 53 52 5102.3 27.48 260.88

315.28 145.66 123.17 14 19 34 247.3 13.08 308.82

236.O9 155.59 98.92 90'0 15 25 4641.2 34.01 226.96

NI0-COURSE E_[CUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 5924.3 _ 645.9 S_3 236.7 ST 1425.9 SR 404.5 SS 518.3

RRT -.7654 _ -.7469 RTF .9644 CRT -.3886 CRS .0340 CST -.9334

SGIB 5959.4 _3 .0079 R13 -.9645 LSA 1514.1 MSA 415.6 SSA 16.4

5_I 3945.0 S_2 414.2 THA 173.21 ELI 1435.2 EL2 370.3 ALF 173.26

LAUNCH DATE AUG 27 1970 FLI(_AT TIN[ I_N_.00 ARRIVAL DATE MAR 11 1971

HELI_ENTRIC CONIC

RL 151.15 LAL -.00

RP 108.47 LAP .83

RC 155.470 GL -4.80

PLANETOCENTRIC CONIC

C3 20.329 _ 4.509

LNO_ A_NTH LNCH TIN[
90.OO 13 3 33

9O.00 15 .6 52

I00.00 13 43 17

I00.00 17 7 49

II0.O0 13 54 44

110.00 19 14 51

DIFFERENTIAL CORRECTIONS

TOE .1359 TRA 3.4076 TC3-3.7911 6AO 1.0312

ROE .2877 RRA -,3454 RC3 .1493 FAU .02394

FOE .2639 FRA 1.6996 FC3-I.0195 g._o 19271

8OE .3182 8RA 3.42_0 8C3 3.7940 FSP -787

OISTANCE 560.137

LQ- 333.32 VL 21LE14 GAL 5.61 AZL 90.83 PICA 268.98 SNA 124.16 ECC .23741 INC .8289 Vl 29.477

LOP 242.29 VP 37.124 GAP 11.69 A/'P 89.99 TAL 161.29 TAP 70.27 RCA 94.68 APO 153.64 V2 34.937
GP 15.77 ZAL 49.13 ZAP 161.11ETS 52.10 7AE 124.34 ETE 169.48 ZAC 117.87 ETC 261.71 CLP-169.47

OLA -27.44 RAL 286.15 RAO 6567.8 VIEL 11.904 PTH 2.12 VHP 7.715 OPA -6.61 RAP 254.30 ECC 1.3346

L-I TINE INJ LAT |NJ _ INJ RT AS_ INJ AZPMTH INJ TIME P_ CST TIM INJ 2 LAT INJ 2 LONG

1097.25 14.90 33_,8_ 152.68 114.76 13 21 50 497.2 17.43 329.66

695.30 23.86 311.38 156.44 105.72 15 18 27 95.3 25.79 303.24

962.39 10.98 325,32 151.04 117.98 14 1 19 362.4 14.64 318.44

5393.43 27.35 261.57 157.41 102.56 18 41 3 4993.4 28.80 253.07

932.67 5.37 319.81 147.77 123,78 14 10 17 332.7 9.97 313.48

3195.91 33.36 232._ 1_8.65 96.92 90 41 27 4595.9 34.15 223.43

NI0-C_URS_ E_CUTION ACCURACY _R6IT 0ETERMINATION ACCURACY

SGT 59_O.3 _ 629.6 SG3 L:_26.6 ST 1477.5 SR 394.6 SS 535.9

RRT -.7490 _ -.729_ RTF .9643 CRT -.2649 CRS -.0446 CST -.9509

Sr_ _993.4 R_3 .0058 R13 -.9643 LSA 1566.7 HSA 415.6 5SA 16.0

SGI 5979.0 ,_2 415.8 THA 175.45 ELI 1481.5 EL2 379.4 ALF 175.67

IZ/0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CATE AUG 27 |970 FLIGMT TIN[ 198._ 4RRIVAL D4TE HAR 13 1971

14[LI(XENTRIC CONIC

RL ISI.15 LAL -.(X}

RP 108.51 LAP .64

RC 157.587 GL -3.56

PLAN[TOCENTRIC CONIC

C3 22.223 VHL 4.714

LNO4 AZHTH LNCH TIN[

90.00 12 32 19

90.00 15 52 55

10(3.00 13 26 31

1130.00 17 41 24

I10.00 13 46 18

110.(30 19 3_ 6

OIFF[RENTIAL CORRIECTIONS

T0K .2877 TRA 3.6977 TC3-3.4789 8AU 1.0343

ROE .2940 RRA -.3580 RC3 .1297 FAU .02178

FOg .3127 FRA 1.7374 FC3 -.8485 OSP 19407

60£ .4113 _qA 3.7150 8C3 3.4813 FSP -754

01STANCE 565.657

LOL 333.32 VL 26.178 GAL 6.17 AZL 90.65 HCA 272.16 SNA 123.95 [CC .24324 INC .6450 Vl 29.477

LOP 245.48 VP 37,087 GAP 12.15 ATP 90.02 TAL 159.95 TAP 72.11 RCA 93.80 APO 154.10 V2 34.925

GP 15.20 ZAL 47.25 ZAP 162.13 ET$ 53.92 2AE 124.21ETE 169.87 ZAC 117.47 ETC 262.25 CLP-170.49

CLA -26.00 RAL 288.01RA0 6567.9 Vl[L 11.993 PTH 2.14 VHP 7.977 0PA -7.51 RAP 256.28 ECC 1.3657

L-I TINE INJ LAT INJ _ INJ RT A,T_ INJ A?NTH INJ TIN[ PC) CST TIH INJ 2 LAT INJ 2 LONG

1247.45 9.75 345.64 154.27 116.7Z 12 53 7 647.5 13.26 338.72

5875.98 25.64 281.93 160.17 102,4H 17 30 51 5276.0 27.10 273.57

1072.45 7.40 331.53 153.01 119.04 13 44 23 472.5 11.22 324.82

5526.22 28.25 256.78 160.76 100.19 19 13 30 4926.2 29.37 248.15

1010.34 2.62 523.88 150.O6 124.10 14 3 9 410.3 7.07 317.63

5161.09 33.81 ,_29.94 161.65 95.34 21 A 7 4561.1 34.18 220.71

NI0-(,OURS[ EX[CUT|CIN ACCURACY ORBIT DETERMINATION ACCURACY

,_T 5990.4 S_R 614.0 SG3 216.9 ST 1543.5 SR 385.7 SS 552.2

RRT -.7332 _ -.7131RTF .9644 CRT -.1567 CRS -.1079 CST -.9645

566 _d]21.7 1_3 .0038 RI3 -.9644 LSA 1634.2 HSA 406.2 SSA 15.5

S61 6007.5 562 416.3 THA 175.68 ELI 1544.7 EL2 380.7 ALF 177.61

LAUNCH 0ATE AUG 27 1970 FLIGHT TIME 200.00 ARRIVAL CAT£ MAR 15 197J

HELIOCENTRIC CONIC

RL 151.15 LAL -.00

RP 108.54 LAP .46

RC 159.692 6L -2.42

PLAN[ TOC.ENTRI C CONIC

C3 24.392 WIL 4.939
LNCPI A_I4TH LNCH TIN[

90.00 12 13 25

90.00 16 25 46

100.00 13 13 8

I[30.00 IB 8 44

110.00 13 39 40

110.OO 19 58 41

CIFFERENTIAL CORRECTICNS

TDE .4417 TRA 4.00_3 TC3-3.1735 8AU 1.0355

ROE .3014 RRA -.3707 Re3 .I122 FAU .01972

FOE .3563 FRA 1.7743 FC3 -.6999 85P 19551

BOE .5348 6RA 4.0195 8C3 3.|755 FSP -724

01STANCE 571.117

LCI. 333.32 VL 26.144 GAL 6.76 AI_. 90.46 H(.A 275.34 S#AA 123.74 £CC .24954 INC .4603 Vl 29.477

LOP 248,66 VP 37,052 GAP 12.64 ATP 90.04 TAL 158.61 TAP 73.95 RCA 92.86 APO 154.61 V2 34.913

GP 14.69 ZAL 45.46 ZAP 163.06 ETS 55._J ZAIE 124.08 ETE 170.23 ZAC 1!7.10 ETC 262.80 CLP-171.50

OLA -24.64 RAL 289.76 RAO 65t_.0 VEL 12.073 PTH 2.16 Vt4P 8.257 OPA -8.34 RAP 258.29 ECC 1.4014
L-I TIN[ INJ LAT |NJ _ INJ RT ASC |NJ AI_4TH INJ TIN[ PO CST TIH INJ 2 LAT INJ Z LONG

1358.59 6.29 351.87 156.32 117.67 12 36 3 758.6 9.95 345.20

5810.28 26.52 277.3_ 163.53 100.30 18 2 36 5210.3 27.6_ 268.84

1165.80 4.28 3_.71 155.L_ 119.61 13 32 33 565.8 8.19 330.10

5478.30 28.78 253.32 163.95 98.45 19 40 2 4878.3 29.65 244.62

1082.55 o.14 327.65 152.46 124.18 13 57 A3 482.6 4.34 321.43

5134.31 33.96 227.1_6 11_11.62 94.12 21 24 15 4534.3 34.16 218.62

NIOoCCUR_E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT _015.5 _ 5_.7 SG3 207.7 ST 1618.7 SR 377.4 SS 567.6

RRT o.7179 _ -.6975 RTF .9647 CRT -.0633 CR5 -.1599 CST -.9746

S_ GO45._ 1_3 .0023 R13 -.9647 LSA 1711.2 HSA 395.5 SSA 15.1

,_,al _O_.9 $62 415.7 THA 175.89 ELI 1618.9 EL2 376.6 ALF 179.11

LAUNCH DATE AUG 27 1970 FLIGHT TIN[ 202.00 ARRIVAL CATE NAR 17 1971

HELIC_ENTRIC CONIC

RL 151.15 LAL -.00 LOL 333.32 VL

RP 108.58 LAP .27 LOP 251.84 VP

RC 161.784 GL -1.37 GP 14.22 7AL

PLAN_TOC[NTRIC CONIC

C_ 26.873 VHL 5.184

LNCH ATNTH LNCH TIN[

90.00 11 59 49

9_.00 16 52 29

100.00 13 2 54

I00.00 18 32 5

II0.00 13 34 2U

110.0(3 20 17 8

OIFFER[NTIAL CORRECTIONS

TOE .5978 TRA 4.3215 TC3-2.8789 _AU 1.0349

ROE ._O98 RRA -.3835 RE3 .0966 FAU .01776

FOE .3954 FRA 1.8107 FC3 -.5722 6SP 19714

80E .6733 8RA 4.3385 8C3 2.8805 FSP -696

OISTANEE 576.509

26.109 GAL 7.39 AZL 90.27 HEA 278.52 SHA 123.53 ECC .25657 INC .2739 Vl 29.477
37.016 GAP 13.16 AZP 90.04 TAL 157._8 TAP 75.80 RC_ 91.86 APO 155.20 V2 34.901

A3.76 ZAP 163.96 ETS 58.33 ?A[ 123.95 ETE 170.55 7AC 116.76 ETC 263.36 CLP-172.51

OLA -25.37 RAL 291.40 RAO 6568.1 VEL 12.176 PTH 2.19 VHP 8.557 0PA -9.09 RAP 260.35 ECC 1.4423

L-I TIN[ INJ LAT INJ LON_ INJ RT A_ INJ AI_4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1452.83 3.29 357.27 158.60 118.14 12 24 2 852.8 7.02 350.59
5763.89 27.05 274.03 166.74 98.73 18 28 33 5163.9 27.97 265.48

1249.23 1.46 _11.30 157.59 119.86 13 23 43 649.2 5.43 334.7fl

5442.72 29.11 250.72 167.06 97.12 20 2 48 4842.7 29.79 241.98

1150.65 -2.75 331.20 154.97 124.O9 13 53 31 550.6 1.75 325.00

5114.08 34.05 226.28 167.58 93.20 21 42 22 451A.1 34.12 217.04

NI0-COURS[ E_CUTION ACCURACY ORBIT OETERNIN_TION ACCURACY
S6T 6034.8 SGR 583.5 SG3 198.8 ST 1697.4 SR 369.4 SS 581.7

RRT -o_0 RRF -._25 RTF .9652 CRT .0155 CRS -.2029 CST -.9818

_O62.9 R23 .D012 RI3 -.9651 LSA 1791.3 HSA 383.4 SSA 14.6

561 6048.8 S_2 414.1 THA 176.09 ELI 1697.4 EL2 369.3 ALF .20

LAUNCH DATE AUG 27 1970 FLIGHT TINE 204.00 ARriVAL 0ATE HAR 19 1971

H£LIOCENTRIC CONIC

RL 151.15 LAL -.{30 LOL 333.32 VL

RP 108.61 LAP .08 LOP 255.01 VP
RC 163.865 GL -.40 GP 13.79 7AL

PLAN[TC(ENTRIC CONIC

C3 29.713 Vl.lt. 5.451

LNO-t A_MTH LN_H TIN[

90.00 II 49 22

90.00 17 15 17

1DO.DO 12 54 46

I00.00 18 52 33
110.00 13 30 0

II0.00 20 33 49

OIFFERI[NTIAL CORR1ECTION$
TOE .7570 TRA 4.6569 TC3-2.5961 8AU 1.0318

ROE .3190 RRA -.3962 RC3 .0828 FAU .01590

FOE .4310 FRA 1.8470 FC3 -.4632 6SP 19882

BOE .8215 8RA 4.6738 _C3 2.5975 FSP -671

OISTANCE 581.825

26.07A GAL 8.06 AZl. gO.08 PICA 281.69 SNA 123.32 ECC .26378 IN(; .0839 Vl 29.477

36.961 GAP 13.71 AZP g0.0_ TAL 155.96 TAP 77.65 RCA 90.79 APO 155.85 V2 34.890

42.15 ZAP 164.78 ET5 60.98 ZAE 123.80 ETE 1"/'0.85 ZAC 116.44 ETC 263.92 CLP-173.50

OLA -22.17 RAL 292.95 RAO 656_.2 VEL 12.292 PTH 2.21 VHP 8.878 OPA -9.78 RAP 262.43 ECC 1.4890

L-I TINE INJ LAT |NJ LONG INJ RT ASC INJ AZHTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

1537.02 .57 1.97 161.03 118.31 12 14 59 937.0 4.35 355.33
5729.83 27.37 271.59 169.87 97.54 18 50 A7 5129.8 28.13 263.00

1325.91 -1.14 345.50 160.08 119.87 13 16 52 725.9 2.85 338.98

5416.17 29.32 248.78 170.13 96.11 20 22 49 4816.2 29.85 240.01
1215.A8 -5.21 334._0 157.55 123.83 13 50 15 615.5 -.73 328.38

5099.37 34.10 225.14 170.56 92.52 21 58 48 4499.4 34.07 215.89
NI0-C.CUR,_[ EX[CUTICN ACCURACY ORBIT 0ETERNINATION 4CCURACY

56T 6048.5 56R 5_.1 563 190.4 ST 1776.3 SR 361.4 SS 594.7

RRT -.6884 RRF -.6682 RTF .9658 CRT .0820 CRS -.2391 CST -.9870

566 _O75.2 R_3 .0003 RI3 -.9658 LSA 1871.3 HSA 370.6 SSA 14.2

,S_I 6061.2 562 411.2 THA 1 76.28 ELI 1776.5 EL2 360.1 ALF 1.00

1271



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH CATE AUG ?7 ]970 FLIGHT TIM[ Z06.00

HELIOCENTRIC CONIC

RL 151 .15 LAL -.00 LOL 333.32 Vk

RP 108.65 LAP -.1| LOP Z_8.18 VP

RC 165.932 GL .49 GP 13.39 ZAL

PLANE TOC[NTRIC CONIC

C3 32.965 VHL 5.741

LNCH AZMTH LN_H TIH_

90.00 11 40 59

90.00 17 35 14

100.00 12 48 9
100.00 19 10 46

110.00 13 26 ?5

110.00 20 (8 59

OIFFERENTIAL CORRECTIONS
T0E .9195 TRA 5.0101 TC3-2.3_72 BAU 1.026!

ROE .3289 RRA -.4085 RC3 .0704 FAU .01412

FOE .4632 FRA 1.8837 FC3 -.3708 BSP L:_070

OOE .9766 6RA 5.0267 BC3 2.3282 FSP -647

OlSTANCE 587.053

16.040 GAL 8.77 AZL 89.89 NCA ?84.87 SMA
36.947 GAP |4.?9 AZP 89.97 TAL 154.65 TAP

40.64 ZAP 165.54 ETS 63.95 7AE 123.65 ETE

ARRIVAL CATE MAR 21 1971

LAUNCH 0ATE AUG ?7 1970

123.1Z Ice .77184 INC .I077 Vl 29.477

79.5Z RCA 89.65 APO 156.58 v? 34.880

171.17 ZAC 116.13 £TC ?64.48 CLP-174.49

OLA -71.05 RAL ?94.40 RAO 6568.3 VEL 12.423 PTH 2.24 VHP 9.722 OPA -10.40 RAP 264.53 ECC 1.5425

L-I TINE IN# LAT INJ LONG INJ RT ASC INJ AS'NTH INJ TIME PO C$T TIN INJ ? LAT INJ ? LONG

1614.33 -1.92 6.28 163.57 118.26 12 7 54 1014.3 1.87 359.65

5704.74 ?7.59 269.78 172.96 96.66 19 10 19 5104.7 78.?? 261.17

1397.59 -3.56 349.44 162.66 119.70 13 11 26 797.6 .42 342.9?

5396.71 29.45 247.34 173.J9 95.37 20 40.42 4796.7 ?9.88 "738.57

1277.63 -7.56 337.88 16049 123.44 13 47_3 677.6 -3.11 331.62

5089.43 34.13 224.36 173.54 92.06 22 13 48 4489.4 34.04 715.12

NIO-COUR,._. EXECUTION ACCURAC_ ORBIT 0ETERNINATION ACCURAC_

SGT 6056.7 SGR 552.3 SG3 182.3 ST 1852.4 5R 353.4 SS 606.3
RRT -.6740 _ -.6543 RTF .9666 CRT .1381CRS -.2696 CST °.9907

SC_ 6081.9 R23 -.0003 R13 -.9666 LSA 1948.3 HSA 357.7 5SA 13.7

SGI 6068.2 ,_G2 407.2 THA 176.47 EL1 1853.1 EL? 349.9 ALF 1.56

FLIG_,IT TINE _.00 ARRIVAL DATE MAR ?3 1971

H[LZCX_ENTRIC CONIC OISTANCE 592.181

RL 151.15 LAL -o_0 LOL 333.32 VL 215.006 GAL 9.53 A2'I.. 89.69 HCA 288.04 ,_A I22.92 £CC .78063 INC .3077 VJ ?9.477
RP 108.68 LAP -._ LOP 261.36 VP 36.913 GAP 14.9| 421D 89.90 TAL 153.37 TAP 81.41 RCA 88.4? 4PO 157.41 V? 34.869

RC 167,985 GL 1.30 GP 13.03 ZAL 39,_ ZAP 166._'Z ET$ 67.27 2AE 123.49 ETE 171.36 ZAC 115,83 ETC 265.05 CLP-175.49

PLANETOCENTRIC CONIC
C3 36.696 VHL 6.056 OLA -20.01 RAL _5.76 RAO 65_.4 VEL 12.572 PTH 2.28 VHP 9,594 0PA -I0.95 RAP ?66.65 ECC 1.6039
LNCH AS'NTH LNCH TIN? L-I TIN? INJ LAT INJ L.CNG |NJ RT AS(: |NJ AZ_4TH |NJ TIN? PO C$T TIM INJ ? LAT INJ ? LONG

gO.O0 1! 34 7 1686.51 -4.24 10.32 1_.19 118.02 12 2 14 1086.5 -.46 3.68

90.00 17 52 58 5686.70 27.72 268.48 176.03 96.02 19 27 45 5086.7 28.27 259._5

10(3.00 17 42 39 1465.34 -5.84 353.19 165.31 119.37 13 7 5 865.3 -1.88 346.63
I00.00 19 77 7 5383.10 _J.53 246.34 176.22 94.85 213 56 50 4783.1 ?9.89 237.55

110.00 13 ?3 27 1337.51 -9.79 341.09 162.90 122.92 13 45 44 737.5 -5.38 334.76

110.00 71 2 49 5083.69 34.14 2_3.92 176.54 91.80 22 27 33 4483.7 34.01 214.67

0IFFERENTIAL COR_CTION5 NIO-C_URSE E_ECUTION ACCURACY CROIT OETERMINATIOM ACCURAC_

TOE 1.0877 TRA 5._6 TC3-2.0715 BAU 1.0167 5GT 6059.9 SGR 536.0 5(,3 174.7 ST 1925.1SR 345.3 SS 617.5

ROE .3395 RRA -.4204 RC3 .0592 FAU .01240 RRT -.6597 RRF -.6407 RTF .9676 CRT .1860 CRS -.2962 CST -.9933

FOE .4935 FRA 1.9220 FC3 -.2925 BSP 20246 SC_ 6083.5 RE3 -.0007 RI3 -.9676 LSA 2021.7 NSA 344.9 5SA 13.3

60E 1.1389 8RA 5.4000 0C3 2.0724 FSP -624 SGI 6070.2 SG2 402.1 THA 176.65 ELI 1926.2 EL? 339.1 ALF 1.97

LAUNCH OAT[ AUG 27 1970 FLIGHT TIME ZI0.OO ARRIVAL CATE MAR 25 1971

HELIOCENTRIC CONIC

RL 151.15 LAL -.00

RP 108.71 LAP -.48

RC 170.025 GL 2.05

PLANE TC_ENTRIC CONIC

C3 40.986 VHL 6.402

LNCH AZMTH LNCH TIN£

90.00 II 28 23

<30.00 18 8 52

I(30.00 12 38 ?

100.00 19 41 54

110.00 13 _ 57

110.00 21 15 _8

CISTANCE 597.191

LOt. 333.32 VL 25.97? GAL 10.35 A?L 89.49 HCA 291.21 SMA 122.72 ECC .29022 INC .5144 Vl 29.477

LOP 264.53 VP 36.880 GAP 15.58 AZP 89.81 TAL 152.11 TAP 83.32 RCA 87.10 APO 158.33 v2 34.859

GP 12.70 ?AL 37.90 ?AP 166.83 ETS 70.98 ZAE 123.31ETE 171.60 ZAC 115.55 ETC ?65.62 CLP-176.48

CLA -19.03 RAL 297.04 RAO 6568.6 VEL 12.742 PTH 2.32 VHP 9.996 DPA -11.44 RAP 268.79 ECC 1.6745

L-I TIN[ INJ LAT INJ LONG INJ RT A_ |NJ A_qTH INJ TIN_ PO EST TIN INJ 2 LAT INJ 2 LONG
1754.64 -6.41 14.15 168.87 117.64 11 57 36 1154.6 -?.66 7.48

5674.42 27.81 267.59 179.07 95.59 19 43 26 5074.4 28.29 258.96
1529.87 -7.98 356.78 168.02 118.90 13 3 3? 9?9,9 -4.06 350.18

5374.42 ?9.58 245.70 179.25 94.52 21 11 28 4774.4 29.89 236.91

1395.40 -11.91 344._Z 165.65 122.28 13 44 12 795.4 -7.57 337.82
5081.66 34.15 223.76 179.55 91.70 22 40 10 4481.7 34.00 214.51

OIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT 0ETER_41NATION ACCURAC_

TOE 1._611 TRA _.7798 TC3-1.8299 BAU 1.0030 5GT 6058.4 SGR 519.0 5_3 167.4 ST 1993.3 SR 336.9 55 628.3
ROE .3506 RRA -.4316 RE3 .0491 FAU .0|072 RRT -.6452 RRF -.6271RTIr .9688 CRT .??7fi CRS -.3197 CST -.9952

FOE .5223 FRA 1.9624 FC3 -.?764 BSP 20414 5C_ 6080.6 R_3 -.0009 R13 -.9688 LSA 2090.7 HSA 337.1 5SA 17,9

BoE 1.3089 _RA 5.7959 Be3 1.8306 FSP -601 SGI 6067.7 SG2 395.9 THA 176.82 £L1 1994.8 EL2 327.8 ALF 2.26

LAUNCH DATE AUG 27 1970 FLIGHT TIN? 212.00 ARRIVAL 0ATE MAR 27 1971

H£LI(_ENTRIC CONIC

RL 151 .15 LAL -.(30 LCL 333.32 VL 25.939 GAL

0ISTM_E 602.065

11.23 AZL 8g.27 PICA 294.38 SMA 122.52 ECC .30073 INC .7298 Vl 29.477

RP 108.74 LAP -.66 LOP 267.70 VP 36.848 GAP 16.30 AZP
RC 172.049 GL 2.74 GP 12.39 7AL 36.66 ZAP 167.36 ETS

PLAN_TOCENTRIC CONIC

C3 45.932 VHL 6.777 0LA -J8.12 RAL 298.12 RAO 6568.7 VI[L
LNO_ AS_4TH LN_H TII4_ L-I TIN? INJ L.AT

90.00 11 ?3 31 1819.42 -8.44

90.00 18 ?3 17 5667.01 27.85

100.00 12 34 6 1591.66 -9.99

I42)0.00 19 55 18 5370.01 29.60

110.00 13 IB 50 1451.50 -13.93

|10.00 71 ?7 4 _O62.93 34.14

OIFFERENTIAL CCRRECTIONS

TO[ 1.44_ TRA 6.2071 TC3-I.6013 gAU ._6

ROE .362_ RRA -.4419 RC3 .0399 FAU .00905

FOE ._505 FRA 2.0057 FC3 -.1706 BSP 20537

O0E 1.4879 _A 6._179 BC3 1.6018 FSP -579

89.70 TAL 150.88 TAP 85.26 RCA 85.68 APO 159.37 V2 34.850

75.09 74[ 123.12 ETE 171.81 ZAC 115.77 ETC 766.19 CLP-177.49

12.934 PTH 2.36 VHP J0.432 0PA -11.88 RAP ?70.93 ECC 1.7559
JNJ L_NG |NJ RT A_ |NJ AS)4TH [NJ TIME PC) CST TXH INJ 2 LAT INJ 2 LC_G

17.83 171.60 117.13 11 53 50 1219.4 -4.73 II.11

267.05 182.10 9_.32 19 57 39 5067.0 28.30 258.42

._6 170.77 118.32 13 0 37 991.7 -6.13 353.60

245.37 182.27 94.35 21 24 48 4770.0 29.89 236.58

347.32 168.45 121.54 13 43 1 851.5 -9.66 340.82

223.B6 182.56 91.76 22 51 47 4482.9 34.01 214.61

MIO-CC_RSE EXECUTICN ACCURAC_ ORI31Y OETERNINATION ACCURACY

S_T 6052.8 SGR _OI.2 SG3 160.6 ST 2057.2 5R 328.? SS 639.4

RRT -.6303 RRF -.6134 R1T" .9707 CRT .7642 CRS -.3411 CST -.9965

_d_ 6073.5 R23 -.0009 R13 -.9702 LSA 2155.5 HSA 319.4 SSA 12.5

S_I 6061 .O S{;2 388.6 THA 177.00 ELI 21359.1 EL? 316.2 ALF ?.47

1772



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 1970)

LAUNCH CATE AUG 27 1970 FLIGHT TIN[ Z14.00 ARRIVAL CATE MAR 29 1971

P_ELIOCENTRI( CONIC

RL 151.1_ LAL -._

RP 108.77 LAP -.85

RC 174.060 GL 3.37

PLAN[TO(ENTRIC CONIC

C3 51.653 VHL 7.187

LNCH AZMTH LI_H TII4[ L-I Till[ INJ LAT

90.00 II 19 20 1881.32 -10.34

_.00 18 36 II 5663.78 27.87

100.00 12 30 42 1651.01 -I1.89

100.00 20 7 29 5369.31 29.61

110.00 13 17 ! 1505.92 -I_.83

110.00 21 37 40 5087.17 34.13

01FFERENTIAL CORR[CTICIN5

TOE 1.6354 TRA 6.6545 TC3-1.3858 BAU .9372

_E)E .3743 RRA -.4511RC3 .0315 FAU .00738

FOE .5788 FRA 2.05]0 FC3 -.1237 8SP 20599

BOE 1.6777 BRA 6.6698 Be3 1.3862 FSP -556

ClSTANCE 606.778

LOL 333.32 VL 25.907 GAL 12.17 AZL 89.04 P_A 297.54 S_A 122.33 £CC .31227 ISC .9562 Vl 29.477

LOP 270.86 VP 36.817 GAP 17.08 A2P 89.56 TAL 149.70 TAP 87.24 RCA 84.13 APO 160.53 V2 34.84]

GP 12.11 7AL 35.52 ZAP 167.80 ETS 79.60 ?AE 122.90 ETE 172.02 2AC 115.00 ETC 266.76 CLP-178.51

CL_ -17.27 RAL 299.32 RA0 6569.9 VEL 13.153 PTH 2.40 VHP 10.907 CPA -12.25 RAP 273.06 ECC 1.8501

INJ LOK, INJ RT A$_ INJ A?MTH INJ TINE PO CST TIM |NJ 2 LAT INJ 2 LONG

21.38 174.36 116.51 II 50 4! 1281.3 -6.70 14.60

266.82 185.11 95.L:_ 20 10 34 5063.8 28.30 258.18

3.65 173.55 !17.63 12 58 13 1051.0 -8.10 356.91

245.32 185.27 94.32 21 36 59 4769.3 29.89 236.53

350.37 171.28 120.69 13 42 7 905.9 -11.66 343.77

224.19 185.56 91.96 23 2 27 4487.2 34.03 214.94

MIO-C_I.llISIE EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

SGT 6044.2 56R 482.6 SG3 154.1 ST 2116.9 SR 319.1 SS 651.1

RRT -.6148 RRF -.5991RTF .9718 CRT .2971 CRS -.3611 CST -.9975

6063.4 R23 -.0(X39 R13 -.9718 LSA 2216.4 MSA ]06.8 SSA 12.1

•_1 6031.5 56_ 380.2 THA 177.18 ELI 2119.0 EL2 ]_'J4.4 ALF 2-62

LAUNO_ DATE AUG 27 1970 FLIGHT TIN[ 216.00 ARRIVAL CATE MAR 31 1971

HELIC_ENTRIC CCNIC

RL 151.13 LAL -.00

RP 108.79 LAP -I.03

RC 176.055 GL 3.93

PLAN[TOCENTRIC CONIC

C3 58.298 _ 7.633
LNCH A2'NTH LNCH TIN[

90.00 11 15 41

90.00 18 47 55

100.00 12 27 44

100.00 20 18 _3

110.O0 13 15 26

110.(30 21 47 21

OIFgERENTIAL CORR[CTICI¢S

TOE I .8396 TRA 7.1404 TC3-J .1829 BAU ._221

._870 _A -.4587 RC3 .0240 FAU .00567

FOE .6078 FRA 2.1031FC3 -.0841 8_ ° 20580

B0E 1.8799 BRA 7.1551 8¢3 1.1832 FSP -531

DISTANCE 611.30!

LOL 333.32 VL 25.675 GAL 13.20 AZL 88.80 HCA 300.71 _4A 12"2.14 ECC .32497 INC 1.1960 VJ 29.477

LCP 274.03 VP 36.787 GAP 17.93 AZP 89.39 TAL 148.56 TAP 89.27 RCA 82.45 APO 161.84 v2 34.833

GP 11.86 ?AL 34.47 ZAP 166.14 ETS 84.52 7AIE_ 122.66 ETE 172.21 7AC 114.72 ETC 267.32 CLP-179.55

OLA -16.49 RAL 300.34 RA0 6569.1 VEL 13.404 PTH

L-I TINE INJ LAT

1940.61 -12.12

5664.17 27.87

1708.13 -13.67

5371._ 29.59

1558.73 -17.66

5094.04 34.12

2.45 VHP 11.427 CPA -12.57 RAP 275.19 ECC 1.9594

ZNJ LO_ INJ RT A56 |NJ AZ_4TH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

24.83 177.14 113.79 11 48 2 1340.6 -8.55 17.97

2_.83 188.08 95.22 20 22 19 5064.2 28.30 258.21

6.95 176.35 116.85 12 56 13 1108.1 -9.96 .13

245.51 188.24 94.42 21 48 5 4771.9 29.89 236.72

353.39 174.12 119.76 13 41 24 958.7 -13,56 346.67

224.72 188.56 92.27 23 12 15 4494.0 34.06 215.48

MID-COURSIE E_ECUTION ACCURACy ORBIT CETERt4INATION ACCURACY

SGT GO32.7 56R 463.2 SG3 148.1 ST 2172.3 S_ ]09,7 SS 663.9

RRT -.5_1R_r -.5840 RTF .9735 CRT .3274 CR5 -.3803 CST -.9982

_=0_0.4 i_3 -.0007 RI3 -.9735 LSA 2273.5 NSA 29A.I SSA 11.7

•f_,l _39.1 562 370.8 THA 177.36 ELI 2174.7 EL2 292._ ALF _.72

LAUNCH OATE AUG 27 1970 FLIGHT TINE 218.00 ARRIVAL CATE APR 2 1971

HELIOCENTRIC CONIC CISTANCE 615.594

RL 151.15 LAL -.00 LOt. 333.32 VL 25.843 GAL 14.32 A_L 88.55 H_A 303.87 SHA

RP 108.82 LAP -1.21 LOP 277.19 VP 36.757 GAP 18.86 A?P 89.19 TAL 147.48 TAP

RC 178.036 GL 4.48 GP 11.62 7AL 33.51 7AP 168.37 ETS 89.80 7AE 122.39 ETE

PLAN[TC(ENTRIC CONIC

C3 66.052 VHL 8.127 CLA -15.76 RAL ]01.27 Rk0 6569.3 VEL 13.690 PTM 2.50 VHP

LN_H AZMTH LN_H TIME L-I TIME INJ LAT

90.00 11 12 29 1997.49 -13.78

90.00 18 58 32 5667.74 27.85

100.00 12 25 8 1763.12 -15.33

100.00 20 28 35 5377.34 29.56

110.00 13 14 2 1609.98 -19.36

110.00 21 56 10 5103.28 34.09

DIFFEMENTIAL CORRECTIONS

T0[ 2.0578 TRA 7.6649 TC_ -.9928 8AU .8768

ROE .4002 RRA -.4643 RC3 .0174 FAU .00390

FOE .6379 FRA 2.1629 FC3 -,0511 6,_P 20463

80E 2.0963 _RA 7.6790 8C3 .9929 FSP -506

121.96 ECC .33900 INC 1.4519 Vl 29.477

91.35 RCA 80.62 APO 163.31 v2 34.825

172.40 ZAC 114.46 ETC 267.88 CLP 179.39

LAUNCH OATE AUG 27 1970

11.997 DPA -12.83 RAP 277.30 ECC 2.0871

INJ LONG INJ RT _S_ INJ AZ_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

28.18 179.93 114.98 11 45 47 1397.5 -10.30 21.23

267.11 191.01 95.35 20 33 0 5067.7 28.30 258.47

10.19 179.16 115.98 12 54 31 1163.1 -11.72 3.27

245,92 19|.18 94.63 21 58 1_ 4777.3 29.89 237.13

356.39 176.98 118.74 13 40 52 I010.0 -15.38 349.53

_5.44 191.§_ 92.70 23 21 13 4503.3 34.09 216.20
NI0-CCURS_ EXECUTION ACCURACY CRSIT DETERNINATION ACCURACY

56T 6019.4 ,5_ 442.8 563 142.5 ST 2223.5 SR ]00.0 SS 678.3

RRT -.58OO I_F -.5674 RTF .9734 CRT .3558 CRS -.3993 CST -.9987

_O35.7 1_3 -.0004 RI3 -.9754 LSA 2327.0 NSA 281.3 SSA 11 ._

$6| 60_4.9 $6_ _0.4 THA 177.55 ELI 2226.1 EL2 280.1 ALF 2.79

H_L|C_ENTRIC CONIC

RL 151.15 LAL -.00

RP 108.84 LAP -1._

RC 1_0.002 GL 4.96
PLAMETOCENTRIC CONIC

C3 75.147 VHL 8.669

LNO4 A2'NTH LN_H TIN[
90.00 11 9 39

90.00 19 8 5

100.00 12 _2 47

100.OO 20 37 37

110.00 13 12 45

110.00 22 4 9

O|FFERI[NTIAL CORgI[CTI04S

TOE 2.2921 TRA 8.23_ TC3 -.8151 8dg,l .8189

ROE .4142 I_A -.4674 RC3 .0115 FAU .00204

FOE .6699 FRA 2.2277 FC3 -.0235 BSP 20_15

BOg 2.3292 BIt_t--_.2439 BC3 .8152 FSP -479

FLIGHT TINE ,_ZO.00 ARRIVAL _ATE APR 4 1971

OISTANCE 619.612

LOL 333.32 VL 25.813 GAL 15.53 AZl. _8.27 PICA 307.03 SMA 121,79 ECC .35454 IN(: 1.7273 Vl 29.477

LCP_80._6 VP _.7_ GAP 19.89 AZP 88.9_ TAL 146.48 TAP 93.51 RCA 78.61APO 164.96 v2 34.818

GP 11.40 2AL 32.63 ZAP 169.48 ETS 95.40 ZAE 1_.09 ETE 172.58 2AC 114.19 ETC 268.43 CLP 178.29

OLA -13.09 RAL _OZ.|I RA0 6569.3 V[L |4.018 PTH 2.56 VHP 12.626 DPA -13.05 RAP 279.38 ECC 2.2367

L-I TINE INJ LAT |NJ _ INJ RT A_ INJ A2_4TH INJ TIME PO ($T TIN INJ 2 LAT ZNJ 2 LONG
2052.04 -15.32 31.44 182.70 114.11 11 43 51 1452.0 -11.94 24.40

5674.10 27.81 267.57 193,89 95.57 20 42 39 5074.1 28.29 258.93

1816.03 -16,88 13.35 181.96 113.04 12 33 3 1216.0 -13.37 6.32

5385.34 _3.5_ 246.31 194.07 94.94 _2 7 22 4785.3 29.89 237.72

1639.52 -20.96 339.35 179.83 117.65 13 40 25 1059.5 -17.09 352.36

31_4.61 _4.03 2_.33 194.45 93.22 23 29 23 4514.6 34.12 217.08

NIO-C.O_E [_ECUTION ACCURACY CR_IT DETERNINATION ACCURACY
56T 6004.4 _ 421.3 SG3 137.2 ST 2270.6 SR 290.1 SS 694.5

RRT -._397 f_F -.5489 RTF .9?74 CRT .3832 CRS -.4185 CST -.9991

$6_ _OJ9,2 _ -.0001 R|3 -.9774 LSA 2376.9 MSA 268.5 55A 10.8

561 6009.1 56Z 349.1 THA 177.74 ELI 2273.3 EL2 267.6 ALF 2.84
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL. 5. 1970)

LAUNCH 0ATE AUG 26 1970 FLIGHT TIRE 70.00 ARRIVAL 0ATE NOV 6 1970

HELIOCENTRIC CC_IC 01STANCE 162.198

RL 151 .12 LAL -.00 LEX. 334,2B VL 23.001 GAL -.12 AZL 92.17 HEA 66.26 SNA 106.13 ECC .39760 INC 2.1736

RP 108.21 LAP -1.99 LCP 40.55 VP 35.007 GAP -23.43 AZP 90.87 TAL 180,18 TAP 246.47 RCA 65.14 APO 151.12

RC 40.727 GL -7.64 GP -6.25 ZAL 87.01 ZAP 14.71 ET5 143.33 ZAE 177.32 ETE 323.83 2AC 91.76 ETC 258.75

PLANETOCENTRIC CONIC
C3 43.086 VHL 6.564 OLA -29.06 RAL 244.05 RAO 6568.6 tEL 12,824 PTH 2.33 VHP 14.145 OPA -24.99 RAP 227.96

Vl 29.484

V2 35.020

CLP 12.22

NI0-O:XMSE EXECUTION ACCURACY

TC3 .0349 BAU .0224 `%T 788.3 `%R 442,0 ,%3 55.0
RE3 -.0173 FAU .O1904 RRT -.1759 RRF .1879 RTF -.6577

FC3 -.3827 BSP 2120 `%8 903.8 R23 -.0227 R13 .6614
Be3 .0189 FSP -125 ,%1 793.8 ,%2 432.2 THA 171.97

ECC 1.7091

LN(.H AZNTH LNCH TIRE L-I TIRE INJ LAT INJ LONG INJ RT A,_ INJ A2'NTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

83.19 10 16 52 1265.77 14.95 349.58 125.30 115.21 10 37 57 665.8 18,23 342.37
96.8! 12 9 49 900.45 14.97 322.79 125.31 115.20 12 24 50 300.5 18.24 315.59

100.OO 11 35 27 1010.88 9.42 328,07 122.44 118.50 11 52 18 410.9 13.15 321.28

100.00 13 33 55 6_O.57 20.66 305.45 127.92 112.10 13 44 26 30.6 23.47 297.79
110.00 11 22 54 1050.35 1.09 325.97 117.35 1Z4.17 11 40 25 45O.4 5.56 319.74

110.00 16 2 57 5451.91 29.83 251.60 131.57 107.55 17 3} 49 4851.9 31.93 143.02

DIFFERENTIAL CORRECTIONS ORBIT OETERNINATION ACCURACY

TOE .1751 TRA -.7731 ST 277.5 SR 441.4 SS 187.2

ROE -.5056 RRA -.0093 CRT -.5455 CRS -.66! 3 CST .9845

FOE -.1168 FRA .3781 LSA 498.8 MSA 240.5 SSA 15.O
8OE .5351 (3RA .7732 ELI 474.3 EL2 216.4 ALF 114.30

LAUNCH 0ATE AUG 28 1970 FLIGHT TINE 72.00 ARRIVAL OATE NOV 8 1970

HELIC_ENTRIC CONIC

RL 151.12 LAL -.00

RP 108.17 LAP -1.83

RC 40.367 GL -7.45

PLANET(X_ENTRIC CONIC

C3 37.978 VHL. 6.163
LNC_ AZMTH LNCH TIRE

84.38 10 25 25

95.62 11 59 1

100.00 11 26 _0

1OO.OO 13 40 37

II0.00 11 18 40

110.00 16 4 56

DIFFERENTIAL CORRECTIONS

TOE .1737 TRA -.7558 TC3 .0656 8AU .0_62

ROE -.4792 RRA -.0039 RC3 -.0280 FAU .OL:_3

FOE -.1174 FRA .3896 FC3 -.4567 8SP L=_16

BOE .5098 BRA .7558 BC3 .0713 FSP -139

OISTANCE 168.811

LO.. 334.28 VL 23.391 GAL -.25 A2'L 91,96 HEA 69.48 Sa4A 109.75 ECC .37699 INC 1.9574 VI 29.484

LOP 43.75 VP 35.278 GAP -22.13 A2'P 90.69 TAL 180.41 TAP 249.89 RCA 68.37 APO 151.12 V2 35.033

GP -8.65 ZAL 87.29 ZAP 13.56 ETS 137.74 ZAE 174.66 ETE 333.14 24C 91.57 ETC 258.97 CLP 10.49

OLA -28.82 RAL 243.77 RAO 6568.5 VEL |2.623 PTH 2.29 VHP 13.428 0PA -25.83 RAP 229.35 ECC 1.6250

L-I TIRE INJ tAT INJ LONG INJ RT A._ INJ A2't4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
1202.72 15.75 345.32 122.92 114.46 10 45 26 602.7 18.92 338.04

899.79 15.76 323.12 IL_.93 114.45 12 14 1 299.8 18.93 315.84

1004,48 9.62 327.71 119.80 118._4 11 43 15 404.5 13.35 320.90

5861.31 LP'Z.08 279.70 125.70 110.68 15 18 19 5261.3 24.69 271.87

1029.10 1.90 324.86 115.09 124.14 11 35 49 429.1 6.37 318.62

5409.44 30.68 248.57 |28.87 105.91 17 35 6 4809.4 32.53 239.85

MIO-OOURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

,%T 822.1 _ 446.9 ,%3 61.1 ST 289.8 SR 445.6 SS 192.7

RRT -.1944 RRF .2100 RTF -.6792 CRT -.fl550 CRS -.6555 CST .9872

S_ 935.7 R23 -.0270 R13 .6833 LSA 508.4 MSA 246.8 SSA 15.5

,%1 828.5 ,%2 435.0 THA 171.65 ELI 482.7 EL2 222.5 ALF 115.69

L4UNCH DATE AUG 28 1970 FLIGHT TIRE 74,00 ARRIVAL DATE NOV JO 1970

MELI(XENTRIE CONIC OISTANCE 175.459

RL 151.12 L4L -.00 LOL 334.28 VL 23.751 GAL -.39 AZL 91.75 /'_A 72.69 ,_A

RP 108,13 LAP -1.67 LCP 46.96 VP 35.550 GAP -20.50 AZP 90.52 TAL 180.69 TAP

RE 40.182 GL -7.19 GP -9.09 ZAL 87.71 ZAP 12.59 ETS 131.05 ZAE 171.89 ETE

PLANET(XENTRIC CONIC
C3 33.545 VHL 5.792 OLA -28.50 RAL 243.35 RAO 6568.3 VEL 12.447 PTH 2.25 VHP

LNCH AZMTH LN_H TINE L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIRE

86.66 10 42 31 1110.71 16.44 338.88 120.40 113.60 11 1 2

93.34 II 38 34 929.11 16.46 325.60 120.40 113.59 11 54 4

100.00 11 15 18 1004.27 9.63 327.70 116.99 118.44 11 32 3

100.00 13 48 29 5798.82 23.52 275.62 123.33 109.00 15 25 7

110.00 11 12 48 1012.14 2.55 323.97 112.66 124.10 11 29 40

110.00 16 7 28 5363.71 31.47 245.25 125.99 104.10 17 36 52
DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY

TOE .1745 TRA -.7379 TO3 .1019 BAU .0493 ,%T 8_6.5 _ 451.4 ,%3 67.3

ROE -.4538 RRA .0004 RE3 -.O412 FAU .02099 RRT -.2159 RRF' .2335 RTF o.6976

FOE -.1171FRA .3974 FC3 -.3417 BSP 2325 ,%8 9_.2 R_3 -.0305 R13 .7021
80E .4862 BRA .7379 BC3 .1099 FSP -155 ,%1 863.9 ,%2 437.0 THA 171.26

111.31 ECC .35771 INC 1.7498 Vl 29.484

253.38 RCA 71.49 APO 151.13 v2 35.046

335.89 2AC 91.34 ETC 259.20 CLP 8.75

12.744 OPA -26.69 RAP 230.74 ECC 1.5521

PO CST TIM INJ 2 LAT INJ 2 LONG

510.7 19.50 331.53

329.1 19.51 318.24

404.3 13,36 320.89

5198.8 25.90 267.62

412.1 7.01 317.7Z

4763.7 33.08 236.40

ORBIT DETER_WINATION ACCURACY

ST 503.2 SR 448.9 SS 196.3

CRT -.5697 CR5 -.6502 CST .9900

LSA 518.1MSA 251.9 SSA 15.9

ELI 491.6 EL2 227.5 ALF 117.37

LAUNCH DATE AUG 28 1970 FLI_T TIRE 76.00 kREIVAL DATE NOV 12 1970

PELICX:ENTRIC CONIC 0ISTANCE 182.138

RL 151.12 LAL -.00 LQ. 334.28 VL 24.083 GAL -.54 AZL 91.55 PICA 75.89 SMA

RP J08,09 LAP -1,50 LOP 50,17 VP 33,766 GAP -19,72 A2'P g0,38 TAL 181,05 TAP

RC 40,174 GL -6.86 GP -9,57 ?AL 88,26 ZAP JI,83 ETS J23.1_ _AE 169,08 ETE
PLANgTOCENTRIC CONIC

C3 29.701 VHL 5.450 DLA -L_.07 RAL 242.80 RAO 6568.2 VlEL 12.291 PTH 2.21 VHP 12.090 0PA -27.59 RAP 232.10 ECC 1,4888
LNCH AZNTH LNCH TINE L-I TIRE INJ IJT INJ I._ INJ RT A_ INJ A2_4TH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

50.OO 10 35 27 1096.10 14.24 336.79 116.47 114.74 10 53 43 496.1 17.46 329.59

90.OO 11 41 14 882.51 19.87 323.65 118.93 110.60 11 55 57 282.5 22.50 315.96

100.00 11 2 12 1009.55 9.46 328.00 114.02 118.49 11 19 2 409.6 13.19 321.20

100.00 13 57 10 5732.34 24.92 271,17 120.79 107.06 15 32 42 5132.3 27.02 263.00

110.00 11 5 17 999.86 3.02 323.33 110.09 124.07 11 21 57 399.9 7.47 317.07

110.OO 16 10 3,1 3314.79 32.22 241.63 1_.95 102.09 17 39 9 4714.8 33.55 232.65

0IFFERENTIAL CCRRECTION$ MIO-COUR_ EXECUTION ACCURACY ORBIT OETERNZNATION ACCURACY
TOE .1761 TRA -.7200 TC3 ,1470 BAU .0628 ,%T 892.1 _BR 456,0 ,%3 74.5 ST 317.1 SR 4_1.6 S5 200.0

ROE -.4295 RRA .0046 RE3 -.0584 FAU .OLPZJI RRT -.2A21RRF .2613 RTF -.7166 CRT -.5870 CR$ -.6440 CST .9925

FOE -.1167 FRA .4070 FC3 -.6443 8SP 2470 ,_ 1001.9 RZ3 -.0336 RI3 .7216 LSA 528.2 MSA 255.2 SSA 16.4

BOE .4642 8RA .TL_OO BC3 .1382 FSP -173 ,%1 901.1 ,%2 438.1 THA 170.74 ELI 500.9 EL2 231.4 ALF 119.21

112.81ECC .33972 INC 1.5493 Vl 29.484

256.94 RCA 74.49 APO 151.13 V2 35.060

3_6.93 ZAC 91.05 ETC 259.43 CLP 6.99
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 28 1970 FLIGHT TIN[ 78.00 ARRIVAL DATE NOV 14 1970

HELIOCENTRIC CONIC

RL 151.12 LAL -.00 LOt. }34.28 VL

RP 108.05 LAP -1o33 LOP 53,38 VP

RC 40.345 GL -6.44 GP -10.10 7AL

PLANE TOC[NTRZC CONIC

(:3 26.372 VHL 5,135

LNC_ ATNTH LlqCH TIN[

90.00 10 7 4

90.00 J2 4 12

100.00 10 47 28

I00.00 14 6 28

IIO.O0 1(3 56 9

IIO.OO 16 14 17

OIFF$'RKNTIAL CORRIECTION$

TOE .1774 TRA -.7022 TC3 .21010 6AU .0763

ROE -.4063 RRA ,0084 RC3 -,0803 FAU .023_

For -.1154 FRA .4163 FC3 -.7668 BSP _18

80£ .4433 BRA .7023 Be3 ,2164 FSP -196

01STANCi:" 188.842

24.388 GAL -.70 AZL 91.33 PICA 79.10 SMA 114.Z5 ECC .32297 INC 1.3541 Vl 2g.484

35.985 GAP -18.59 ATP 90.26 TAL 181.47 TAP 26(3,56 RCA 77.35 APO ISl .I4 V2 35.073

88.95 ZAP 11.3S [TS 114.20 ZAK I66.29 ETE 337.25 7AC 90.69 ETC 259.66 CLP 5.21

0LA -27.53 RAL 242.12 RA0 6568,1 V_L 12.135 PTH 2.18 VHP 11.466 0PA "28.52 RAP 233.45 ECC 1.4340

L-! TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM([ PO CST TIM INJ 2 LAT INJ 2_LONG
1150.46 12.66 340.01 112.79 115.54 I0 26 14 550.5 16.00 33'_.92

768.88 2_'Z.42 316.29 116.85 107.77 12 17 l 168.9 24.64 308.3;?

1019.86 9.12 328.58 110.95 118.59 11 4 28 419.9 12.87 321.80

5662.75 26.23 266.42 I18.07 104,88 15 40 51 5062.8 18,02 258.07

992.59 3.29 3LP'4.95 107.39 124.04 11 12 42 392.6 7.74 316.69

5262.79 32.89 237.73 119.75 99.87 17 41 59 4662.8 33.91 228.64

NI0-C(_,JR_E F_CUTION ACCURACY OReXT OETERNZNATZON ACCURACY

_T g_'_8.'_ _ 460.8 14_3 82.5 ST 330.8 SR 453.3 55 202.6
RRT -.2712 RRF .2929 RT1r -.7542 CRT -.6058 CRS -.6355 CST .9945

S_ 1036.7 1_3 -.0379 R13 .7597 LSA 537.6 NSA 258.2 SSA 17.0

•f_l 939.4 _2 438.5 THA 170.17 ELI 509.9 EL2 234.5 ALl: 121.03

LAUNCH DATE AU5 28 1970 FLIGHT TIN[ 80.00 ARRIVAL DATE NOv 16 1970

HEL IOCIrNTRIC CONIC

RL 151.12 LAL -.00

RP 108.01 LAP -1.15

RC 40.692 GL -5.93

PLANE T(X:I:NTRIC CONIC

C3 23.492 VHL. 4,847
I.NO4 A2'NTH LNCH TINE

9(3.00 9 43 5

9O.OO 12 21 3(3

1DO.DO I0 31 19

IOO.OO 14 16 15

110,OO 10 45 27

IIO.OO 16 18 38

OI$T*KE 195.567

LOI. 334.28 .VL 24.668 GAL -.87 AZL 91.16 P,t¢.A 82.51

LOP 56.59 VP 36.188 GAP -17.52 AZP gO.16 TAL 181.95

GP -10.69 ZAL 89.78 ZAP 11.21 FT$ 104,47 ZAE 165,55

OLA -26.87 RAL 241.32 RAO 6568.0 VI[L 12.036 PTH 2.15
L-Z TINE INJ L.AT INJ _ INJ RT ASC INJ AZNTH

1190.90 11.46 342.57 109.31 116.07

671.51 24.29 309.77 114.54 105.02

1034.98 8.63 329.43 107.82 118.75

5590.70 27.39 261.38 115.19 102.47

990.58 3.57 322.85 104.59 J24.04

5207.87 53.46 253.54 116.42 97.45

SMA 115.61 ECC .3(3744 INC 1.1629 Vl 29.484

TAP 264,26 RCA 80.07 APO 151.16 v2 35.086

F'TE 337.16 ZAC 90.28 ETC 259.90 CLP 3.40

VHP 10.87/3 0PA -29,48
INJ TINE PO CST TIN

I0 2 53 590.9

12 53 2 71,5

10 48 34 435.0

15 49 26 4990.7

11 1 58 390.6

17 45 24 4607.9

OIFFERI[NTIAL CCRRIECT IONS

•roe ,1774 TRA -.6846 TC3 .2645 8AU .0896

ROE -.3840 RRA .01a0 RC3 -.I076 IrAO ,02474

FOE -.1127 IrRA .4257 FC3 -.9117 BSP 2768

BOE .4230 _A .6847 ec3 .2854 FSP -221

N|0-Q3UR_ EXECUTION ACCURACY

SGT 965.7 _ 466.1 SG3 91.3

RRT -.5O3(3 _ .3281 R1T -,7506

I072.3 R23 -.0436 R13 .7568

S(,J 978,6 SG2 438.5 THA 169.57

RAP 234.77 ECC 1.3866
INJ 2 LAT INJ 2 LONG

14.88 335.36

26.12 301 .fib

12.40 322.67

28.83 252.87

7.81 316.58

34.13 224.36

ORBIT 0FTKRNINATION ACCURACY

ST 543.7 SR 454.0 SS 203.8

CRT -.6J87 CRS -.6229 CST .9949

LSA 545.5 MSA 260.6 SSA 17.6

EL1 517.9 EL2 _36.7 ALF 122.75

LaUNCH DATE AUG 28 1970 FLIGHT TIN[ 82.00 ARRIVAL GATE NOV 18 1970

HELIOCENTRIC CONIC

RL 151.12 LAL -.00

RP 107.97 LAP -.97

RC 41.209 GL -5.31

PLAN[TOCENTRIC CONIC

C3 21.005 VHL 4.583

LNC_ ATMTH LNCH TINE
90.00 9 213 6

9O.OO 12 37 34

IO0,(30 I0 13 54

I(30.00 14 26 27

II0.OO IO 33 16
110.00 16 23 34

CISTANC£ Z02,309

LOL 334.28 VL 14.926 GAL -1.03 ATL 90.97 HCA 85.5Z

LOP 59.80 VP 36.376 GAP -|6.48 AZP 90.08 TAL 182.50

GP -11.34 ZAL 90.73 ZAP 11.44 [TS 94.57 ZA[ 160,89

CLA -26.07 RAL 240.42 RAO 6567.9 VEL 11.933 PTH 2.12

L-I TIN[ ZNJ LAT JNJ LCNG INJ RT ASC INJ A_ATH

1228.58 10.53 544,56 105.90 |16.51

5867.67 25.76 281.35 111.58 102.18

1054.83 7.98 33(3.54 104.65 118.90

5516.65 28.57 256.09 112.|4 99.85

994.04 3.24 323.03 101.73 124.05
5150.21 53.88 229.09 112.97 94.85

SNA 116.91 ECC .19307 INC .9745 vl 29.484

TAP 268.0| RCA 82.65 APO 151.18 VZ 35.098

ETE 336.82 ZAC 89.79 ETC 260.13 CLP 1.56

OIFFERIENTIAL C,ORRI[CTIONS

TOE .1764 TRA -._4 TC3 .3382 6AU .103(3

ROE -.3626 RRA .0154 RC3 -.1417 FAU .02651

FOE -.1078 FRA .433(3 FC3-1,0845 8SP 29"_

_E .4032 8RA ,6666 6C3 .3667 FSP -249

NI0-OOURSI[ EX£CUTION ACCURAC'¢

.%T 1002.5 SC,R 472.1 5(,3 101.2
RRT -.3384 _ .367A RTF -,7658

1108.1 _3 -.03(32 RI3 .7727

._F,,JJ01B.! SG2 457.4 THA 168.87

VHP 10.3(J1DPA -30.49 RAP 136.05 ECC 1.3457
INJ TIN[ PC) CST TIM INJ 2 LAT INJ 2 LONG

9 40 34 628,6 13.81 337.61

14 15 21 5267.7 27.18 272.97

I0 31 29 454.8 11.78 323.81

15 58 23 4916.6 29.43 247,45

10 49 50 394.0 7.68 316.76
17 49 24 4550.2 34.18 219.86

CR6IT OETERNINATION _CCURACY

ST 355.1SR 453.* SS 203.0

CRT -.6321CRS -.6030 CST .9940

LSA 551.2 MSA 262.3 5sA 18.3

ELI 524.5 EL2 237.9 ALF 124.34

LAUNCH OAT[ AUG 28 1970 FLIGHT TIN[ 84.00 ARRIVAL CATE NOV 20 1970

t_EL I(_ENTRIC CCNIC

RL 151.12 LAL -.DO

RP 107.93 LAP -.79

RC 41.891 GL -4.57

PLAN[ TOCENTRZ C CONIC

C3 18.863 VHL. 4.343

LNC/'f A_TH LNCPI TIN[
9O.00 8 57

9O.OO 12 52 21

IOO.OO 9 55 24

10(3.00 14 36 59

|IO.OO I0 19 44

IIO.OO 16 29 9

01STANCE _D9.062

LOL 334.28 VL 25.162 G*L -1.20 *ZL 9O,79 _ 88.73

LCP 63.01VP 3_.53(3 GAP -15.49 A2'P 3(3.02 T_L 185.10
5P -12.06 ZAL 91,79 Z_P 12,07 ETS 85.12 ZAE 158.54

OLA -25.14 RAL 239.42 RAO 6567.8 _EL 11.842 PTH 2.10

L-I TINE INJ LAT INJ _ INJ RT A,_ INJ A2'NTH

!26_,80 9.!6 346.75 102.56 116,91

5778.29 26.89 275,05 IO8.6| 99.,_

1079.41 7.17 351._ 101.49 119.10

5440.91 29.1_ 250.59 108.97 97.05

1005.10 2.89 523.3(3 9_.8_ 124.08

3(389._ 34.1 3 224.41 109.44 92.09

S_A 118.15 ECC .27982 INC .7876 Vl 29.48_

TAP 271.83 RCA 85.09 APO 151.21 V2 35.111

ETE 336._7 ZAC 89.21 EYe 260.36 CLP -.32

VHP 9.759 OPA -31.55 RAP 237.29 ECC 1.3104

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

9 18 29 666.8 12.70 339.86

14 28 59 5178.3 27.89 266.53

I0 13 24 479.4 10.99 325.22

16 7 40 4840.9 29.79 241.85

|0 _6 27 403.| 7.35 317.24
17 55 59 4490.0 34.04 215,16

_RSIT 0ETERNINATION ACCUR_C_

ST 364.7 SR 451.3 SS 200.0

CRT -.6444 CRS -.5729 CST ,9902

LSA 554.1NSA 263.3 SSA 19.0

EL1 529.3 EL2 _37.8 ALF 125.79

OIFFERENTIAL CORRECTIONS

TO[ .1742 TRA -.6475 TO3 .4244 8_U .1166

ROE -.3420 RRA .0187 RC5 -.1838 FAU .02803
F0E ".IOOI FRA .4445 FC3-1.2866 6SP 5O69

_3£ .3838 8RA .6476 8C3 .4624 FSP -280

MI0-(.CUR_ £_CUTION ACCURACY

SGT 1038.5 SGR 479.3 .%3 112,2

RRT -.3781 R_ .4106 RTF -,7810
SG6 1143.8 R23 -.0562 RI5 .7889

_I 1057._ S_2 455.7 THA 168,04
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OAT[ AUG 28 1970 FLIGHT TINE 86,00 ARRIVAL CATE NOV 2_ 1970

HELIOCENTRIC CONIC

RL IS| .IZ LAL -,00 LC_ 334.28 VL

RP ]07.89 LAP -.60 LOP 66.23 VP

RC 42.728 GL -3.70 GP -12.87 ZAL

PLANETOCENTRIC CONIC

C3 17.013 VHL 4.126

LNO4 AZNTH LNCH TIME

90.00 8 34 32

go.00 13 6 39

I00.00 9 35 59

100.O0 14 47 S3

110.00 10 A 58

110.00 16 35 Z3

OIFFERI[NTIAL CORR1ECTION$

T0E .1694 TRA -.6292 TC3 .51B3 BAU ,1295

ROE -.3219 RRA .0221 RC3 -.2347 FAU .02996

FOE -.0887 FRA .4541FC3-1.5236 8SP 3216

BOE .3638 BRA .6296 BC3 .5691FSP -316

CISTANCE 215.823

25.378 GAL -1.37 AZL 90.60 H(:A 91.95 SMA 119.31 ECC .26764 INC .6010 Vl 29.4_4

36.711 GAP -14.54 AlP 89.98 TAL 183.75 TAP Z75.70 RCA 87.38 APO 151.24 v2 35.123

92.97 ZAP 13.06 ET5 76.63 ZAE 155.93 ETE 335.54 ZAC 88.35 ETC 260.59 CLP -2.24

0LA -24.04 RAL 238.35 RA0 6567.7 VEL 11.765 PTH 2.08 VHP 9.242 0PA -32.67 RAP 238.46 ECC 1.2802

L-I TIN[ INJ LAT INJ LONG INJ RT AS( INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1307.09 7.91 349.06 99.30 117.28 856 19 707.1 11.50 342.22

5690.17 27.70 264_.73 105.51 96.15 ,14 41 29 5090.2 28.26 260.11
1108.73 6.19 333.55 98.37 119.30 9 54 27 508.7 10.05 326.89

5363.76 29.64 244.91 105.70 94.10 16 i7 17 4763.8 29.89 216.12

1017.83 2.33 324.27 95.98 124.11 10 21 56 417.8 6.79 318.02

5027.43 34.17 219.52 105.86 89.20 17 59 11 4427.4 33.69 210.31

NI0-COUR_E EXECUTION ACCURACY ORBIT 0ETERMIN4TION ACCURACY

SGT 1074.Z SGR 488.4 EK,3 124.4 ST 371.3 SR 4471_ $S 194.8

RRT -.4197 _ .4577 RTF -.7938 CRT -.6512 ORS -.3261 CST .9817

1180.0 1_3 -.0654 R13 .8019 LSA 552.6 MSA 264.9 SSA 19.9

$61 1097.3 SC,2 434,0 THA 167.15 ELI 5_0.5 EL2 237.6 ALF 126.99

LAUNC_ OAT[ AUG 28 1970 FLIGHT TIN[ BS.00 ARRIVAL CATE NOV 24 1970

HELIOCENTRIC CONIC

RL 151.12 LAL -.00

RP IO7.86 LAP -.41

RC 43.71| GL -2.69

PLANETOCENTRIC CONIC
C3 15.448 VI'N. 3.930

LNO_ AZMTH LNCH TIN[

90.00 8 11 SO

gO.O0 13 20 45

100.00 9 15 A7

100.00 14 59 9

110.OO 9 49 8

110.00 16 42 17

01STANCE 2_2.5_

LOL 334.18 VL 25.576 GAL -1.53 ATL 90.41 PICA 95.17 5O44 120.40 ECC .25648 INC .4136 Vl r29.484

LOP 69.43 VP )6.859 GAP -13.63 A2P 89.96 TAL 184.44 TAP 279.61 RCA 89.52 APE', 151 .28 V2 35.135

GP -13.76 ZAL 94.25 ZAP 14.]8 ETS 69.33 ZAE 153.67 ETE 334.64 ZA( 87.78 ETC 260.80 CLP -4.23

0LA -_.79 RAL 237.23 RAO 6567.6 _L 11.698 PTH 2.06 VHP 8.752 OPA -33.86 RAP 239.57 ECC 1.2542
L-] TIN[ |NJ LAT ]NJ LONG INJ RT A_[: INJ A2_ATH [NJ TIN[ PO CST TIM ZNJ 2 LAT INJ 2 LONG

13_0.33 6.55 351.31 96.16 117.61 8 34 0 750.3 10.20 344.73

5602.68 28.17 262.37 102.32 93.00 14 54 7 5002.7 28.29 253.71

1142.85 5.03 335.44 95.34 119.50 9 34 50 542.8 8.95 328.82

5285.39 29.88 239.10 102.39 91.05 16 27 14 4685.4 29.70 230.30
I038.16 1.55 325.34 93.16 124.15 10 6 27 438.3 6.02 _19.10

4961.74 34.00 214.48 IOZ.Z7 86.Z2 18 5 0 4362.7 33.10 205.35

CROIT 0ETERMINATION ACCURACY
ST 374.8 SR 440.9 SS 1_7.9

CRT -.6540 CR$ -.4549 CST .9640

LSA 546.3 MSA 266.8 SSA 21.0

£LI 528.0 EL2 236.7 ALF 12_.00

0IFFERI[NTIAL CORRECTIONS

TOE .1626 TRA -.61|3 TC3 .6211 8AU .1421

ROE -.3023 RRA .0257 RC3 -.2964 FAU .03208

FOE -.0729 FRA .4648 FC3-! .7981 8SP 3346
BOg .3432 BRA .6119 BE3 .6882 FSP -355

MI0-COUR_E: EXECUTION ACCURACY

SGT 1108.6 SGR 500.1 S_3 137.9

RRT -.4644 _" .5085 RTF -.8055

•_B 1216.2 R_3 -.0758 RI3 .8162

5(;1 1136.9 .%2 431.9 THA 166.13

LAUNCH 0ATE AUG 28 1970 FLIGHT TIN[ 90.00 ARRIVAL CATE NOV 26 1970

HELIOCENTRIC CONIC

RL 151.12 LAL -.GO LOt. 334.28 VL

RP 107.82 LAP -.22 LOP 72.67 vP

RC 44.829 GL -1.54 GP -14.76 ZAL
PLANE TOCENTRIC CONIC

C3 14.106 VHL 3.756

LNCH A_MTH LNCH TIME

90.00 7 48 16

90.00 13 34 49

I00.00 8 54 58
1130.00 15 10 48

fiG.G0 9 32 26

llO.OO 16 49 SO
_IFFERENTIAL CORRECTIONS

TOE .1528 TRA -.5941 TC3 .7310 8AU .1545

ROE -.28_5 RRA .0297 RC3 -.3700 FAU .03443
FOE -.0505 FRA .4769 FC3-_.1134 _SP 3478

BOE .3212 8R4 .5948 6C3 .8193 FSP -399

01STANCE 229.353

25.756 GAL -1.69 47L 90.22 HCA 98.39 S_A 121.42 ECC .24630 INC .2239 VJ 29.4_4

36.996 GAP -12.75 AFP 89.97 TAL 185.18 TAP 283.56 RCA 91.51 APO 151.32 v2 35.146

95.60 ZAP 16.01ETS 63.22 ZAE 151.56 ETE 333.37 7AC 86.90 ETC 261.01 CLP -6.27

CLA -21.37 RAL 236.08 RA0 6567.6 VEL 11.640 PTH 2.04 VHP 8.286 CP4 -35.12 RAP 24_,59 ECC 1,2321

L-I TIME INJ LAT INJ LCN6 INJ RT AS(: INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1397.03 5.07 354.14 93.17 117.90 8 11 33 797.1 8.76 347.41

3515.44 28.32 256.00 99.11 89.80 13 6 45 4915.4 27.99 247.35

1181.78 3.74 337.59 92.44 119.68 9 14 40 581.8 7.67 331.00

5£05.95 _9.83 233.20 99.07 87.95 16 37 34 4605.9 29.23 224.44

1064.37 .55 3_6.70 90.45 124,18 9 50 10 464.4 5,03 3_0.48

489_.13 33.58 £09.32 98.73 83.19 18 I1 26 4296.1 32.27 200.33
NIO-COURS_ [XIECUT[CIN ACCURACY ORBIT CETERNINATION ACCURACY

SGT 1141.5 SC_ 515.2 5£,3 153.0 ST 374.0 SR 431.4 SS 179.9

RRT -.5109 RRF .5617 RTF -.8162 CRT -.6502 CRS -.3416 CST .9277
5G_ 1_52.4 R_3 -.0878 RI3 .8287 LSA 533.7 MSA 270.2 SSA 22.1

S(,1 1176.3 .$62 429.8 THA 164.96 ELI 520.0 EL2 235.7 ALF 128.79

LAUNCH OAT[[ AUG 28 1970 FLIGHT TIN[ 92.00 ARRIVAl. CATE NOV 28 1970

H[LIOCENTRIC CONIC

RL 151.12 LAL -.00

RP 107.79 LAP -.03

RC 46.073 GL -.23
PLAN[ TOCENTRIC CONIC

C3 12.9_9 V;.N. 3.601

LNCH 4rMTH LN(:H TIN[

90.00 7 24 54

.00 13 49 2

100.00 8 33 43

1(30.00 15 22 54

110.00 9 15 2

110.00 16 38 4

DIFFERENTIAL CORRECTIONS

TOE .1395 TRA -.5780 TC3 .8421 8AU .1661

ROE -.2625 RRA .0342 RC3 -.4570 FAU .03700

FOE -.0£08 FRA .4905 FC3-2.4698 BSP 3575

BOE .2973 BRA .3790 Be3 .958! FSP -446

01STANCE 236.116

LOL 334.28 VL 25._'_0 6AL -1.84 A2'L 90.03 H(:A 101.61 S¢4A 122.37 ECC .23704 INC .0280 Vl 29.4H4

LOP 73.89 VP 37.121 GAP -1_.91 A2P 89.99 TAL 185.94 TAP 287.55 RCA 93.36 APO 131.37 VZ 35.158

GP -15.88 ZAL 97.01 2AP 17.91 ETS 58.20 ZAE 149.61 ETE 332.31 ZAC 85.89 ETC 261.20 CLP -8.39

OLA -19.77 RAL 234.94 RA0 6567.5 ',/EL 11.591PTH 2.03 VHP 7.846 OPA -36.48 RAP 241.51 ECC 1.2134

L-I TIN[ INJ LAT INJ L.CNG INJ RT AS_C INJ A_qTH INJ TIN[ PO C$T TIM INJ 2 LAT INJ 2 LONG
1447.61 3.45 356.9_ _0,36 118.12 7 49 2 847.6 7.19 350.29

5428.27 28.13 249.63 95.93 86.62 15 19 30 4828.3 27.36 241.05

1_Zfl.55 2.27 340.00 89.70 119.81 8 54 9 625.5 6.22 333.44

5125.57 29.48 2_7.25 95.8_ 84.84 16 48 19 4523.6 28.46 218.59

1096.07 -.66 328.35 87.87 124.18 9 33 18 496.1 3.83 322.14

4827.81 32.91 204.11 95.29 80.17 18 18 32 4227.8 31.20 195.30

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1171.4 S(,R 534.9 5G3 169.6 ST 368.2 ._R 418.1 55 174.0

RRT -.5569 RRIr .616fl RTF -.8249 CRT -.6365 CRS -.1739 CST .8600

SC_ 1287.7 1_3 -.1031 R13 .8400 LSA 5J3.7 MSA 276.0 S$A 23.4

S(,I 1214.3 $62 428.5 THA 163.64 ELI 303.1 EL2 235.1 ALF 129.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 28 1970 FLIGHT TIN[ 94.00 ARRIVAL DATE NOV 30 1970

H[LIOCENTRIC CQqJC 013TANCr 241.872

RL I5! .lZ LAL -.DO LOL 334.ZB VL 26.069 GAL -1.98 AZL 89.83 H(.A 104.83 SNA 123.23 ECC .12864 INE .1654 vl 29.484

RIP 107.76 LAP .16 LOP 79.12 VP 37.235 GAP -11.10 AZP 90,04 TAL 186.71 TAP 291.$5 RCA 95.07 APO 151.43 VZ 35.16B

RC 47.43I GL 1.25 GP -17.IZ 7AL 98.43 ZAP 20.05 ETS 54.08 ZA[ 147.82 ETE 330.85 ZAC E14.74 ETC 261.37 CLP -I0.59

PLANK TOCENTRI C CONIC

C3 12.013 VHL 3.466 OLA -lS.0J RAL 233.81 RAO 6567.5 VlEL 11.5_ PTH Z.OZ VHP 7.431 DPA -)7.9) RAP 242.31 [CC !.1977

LNO.I A_I4TH LNCH TIN[ L-I T|N[ |NJ LAT ZNJ LONG ZNJ RT AS_ INJ AZNTH ZNJ TZNE PO CST TIN INJ Z LAT INJ 2 LONG

90.00 T I 28 1502.24 J.70 .03 87.77 118.27 7 26 31 90Z.Z 5.46 35).38

90.OO 14 3 30 5341.02 27.62 243.30 92.87 83.48 15 32 31 4741.0 26.43 234.83

ZOO.DO 8 12 10 J274,13 .62 342._ 87.17 119.89 8 33 24 674.I 4.59 336.I3

JDO.OO 15 35 29 5044_ 18.B4 Z21.2D 92.69 81.77 J6 39 34 4444.4 27.40 212.79

IIO.DO 8 37 ? 1133.29 -2.08 330.19 B3,48 124,13 9 16 0 §33.3 2.41 324.09

110.00 17 7 2 4757.97 31.97 196.87 91.01 77.21 18 26 210 4158.0 29.88 190.28
OIFFER1ENTIAL CORRI[CT|O_S NID-COJRSE EXECUTION ACCURACY

TOE .1212 TRA -°3649 TC3 °9466 BAU .176S _T 1J97.8 _ 5eO.0 S¢3 187.8

ROE -.2413 RRA .0398 RC3 o.5580 FAU °03975 RRT -.9989 IMF .670g RTF -.8309

FOE .0194 FRA .5076 Ir¢3-2.8650 B_IP 3613 S_8 13L_,Z M3 -.12_3 RJ3 .8496

.2700 8RA .SfHS3 _C3 1.09_9 FSP -496 SGI lZSO.S S_ 4Z9.3 THA 162.19

LAUNCH DATE AUG 28 1911) FLJG4T TIN[ 96,00

HELIOCENTRIC CCNIC 0|STANCE 249,6i9

RL 151 .]Z LAL o.00 LCL 334.28 VL 16.204 GAL -2.12 AZL 89.63 PICA 108.06 SI4A

RP 107,72 LAP .33 _ 82.34 VP 37,340 GAP o10,31 ATP g0,11 TAL 187.50 TAP

RC 48.893 GL 2.89 GP -18.52 ZAL 99,g0 ZAP _.43 ITS S0,769 ZA[ 146.17 IT[

PLANE TOOrNTRX C CCNZ¢

C3 11.218 _ 3.349 DLA o!6.06 RAL 232.74 RAO 6567,4 V(L 11,515 PTH 2.01 VHP

LNCH AZNTH LNCH TIN[ L-| TIN[ INJ LAT INJ LO_ INJ RT ASC INJ AZMTH INJ TIHE

gO.O0 6 38 2 1561.13 -.21 3._ 83.42 118.32 7 4 3

gO.OO 14 141 Zl 3253.33 _.78 237.03 89.H 80.45 13 45 55

100.00 7 50 L_ 1327.36 -1.19 343._J B4.B? 119.87 8 12 33

IDO.DO 13 48 30 _SNS_.33 27.89 213.39 119.73 73.80 17 11 21

llO.OO 8 38 SO 1175,94 -3.71 332.32 83.30 124.01 8 38 26

110,00 11 16 44 4MG,74 _0,78 193,66 M,_4 74.34 18 34 SO
OZFFER[NTZAL _CTIC_N.q NI0-_ £)aECUTION ACCURACY

TOE([ ,1144 TRA -.5383 TC3 ! .0952 BAU .1934 _k_T IZL_Z.6 S_ 597.3 SG3 ZD8.8

RiDE -.2105 RRA .0446 RC.3 -,MI| FALl .04317 i_T -.M_HS i_F .7287 RTF °.B461
FOE .0611 FRA .SIT? FC3-3.3319 BSP 3978 SC_ 1360.7 1_3 °,1210 RJ3 .8667

.2484 _A .5401 8C3 1.1897 FSP -570 SGJ 1293.5 S_ 411.4 THA 159.79

ORBIT DETERMINATION ACCURACY

ST 356.8 _q 399.6 SS 175.4
CRT -.6050 CRS .0607 CST .7459

LS_ 484.6 MSA 286.8 SSA 24.9

EL1 480.9 EL2 2)6.1 ALF I29.68

ARRXVAL DATE 0EC 2 1970

124.06 ECC .22106 INC .3692 V] 29.484

Z95.5_ RCA 96.64 APO I51.49 v2 55.179

329.17 7AC 83.43 ETC 26I .52 CLP -I2.89

7.042 OPA -39.51 RAP _4_.97 ECC 1.1846

PO (:ST TIN ZNJ 2 LAT INJ 2 LONG

961.2 3.58 )56.68

4653.5 25.19 228.7)

727.6 2.79 339.07
4362.4 26.07 207.06

575.9 .78 326.12

4086.7 28.33 185.33

ORBIT D_TERMINATION ACCURACY

ST 348.4 S_ 378.3 SS 184.4

CRT -.614_ CRS .2786 CST .5729

LSA 46).J NSA 288.7 SSA _6.2

ELI 462.5 EL2 224.9 ALF 131.19

LAUNCH DATE AUG 2_ 1970 FLIGHT TIN[ 98.DO ARRIVAL DATE DEC 4 19?O

HELIOCENTRIC CONIC DISTANCE 256.356

RL 151.12 LAL -.DO LOL 334.28 VL 26.326 GAL -2.24 AZL 89.41 PICA 111 ._9 S_4A 124,81 ECC .2]425 INC .580a VI 29.4e4

RP I07.69 LAP .54 LOP 85.57 VP 37,434 GAP -9,57 A_ 90.11 TAL |88.28 TAP 199.57 RCA 98.07 APO 151.55 V2 35.188

RC 50.451 GL 4.70 GP -20.08 ZAL 101.33 ZAP 25,03 i:T$ 47°88 ZAF 144.65 ETE 327.23 ZAC 81.94 FTC 261 .63 CLP -15.29
PLANE TOCENTRI C CONIC

C3 10.567 VHL 3.251 DLA -I3.95 RAL Z31.74 R_O 6567.4 V(L

LNO4 ATNTH LN(H TIN[ L-I TIN[ INJ LAT

_0.00 6 14 43 16_4.41 -2,23

90.00 14 33 44 5163o80 _3,64

IO0.DO 7 28 40 1_B5,77 -3.16

IDO.00 16 2 27 4879.67 L_.66

110.00 8 20 22 1223.85 -5.53

110.00 |7 27 15 4614.35 19.34

O IFFER[NTIAL CORRI[C T IONS

TD[ °0934 TRA -,SZ'Z2 TC3 1.20_0 _tU .20_8

R_ -.1965 _eA .0317 RC3 -.8181 FAU .04657

FOE .IRIS FRA .3365 FC3-3,8153 BSP 4120

_0[ .2184 8RA .5248 8C3 1.4565 FSP -638

11.487 PTH Z.O0 VHP 6.680 0PA -41.2_ RAP 243.45 ECC 1.I739

INJ LOq_ INJ RT aS_ INJ A2'MTH INJ TIN[ FrO CST TIN INJ 2 LAT IN,) 2 LONG
6.64 83.37 118.24 6 4I 47 1024.4 1.55 .22

230,86 87.2B 77.36 15 59 49 4565.8 _3.67 221.75
348.79 112.B6 119.74 7 51 46 785.8 .82 342.27

20_.53 87.01 75._ 17 23 47 4279.7 24.47 20! .44

335.04 81.39 123.79 8 40 46 61_3.9 -I .05 328.81

I_.SZ B6.13 71.61 18 44 9 4014.3 26.54 IB0.45

NID-COJRS[ £_CUTION ACCURACY ORBIT OETERMIN_T|ON ACCURAC_

SGT 1241._ _ MI.6 _k;3 131.0 ST 331.4 SR 347.8 SS 213.5

_RT -.1I_0 _F .7793 RW *.8529 CRT -.5783 CRS ._030 CST .3990
1397,6 R_ -.1333 213 .87B0 LSA 421.6 NSA N34.5 SS_ 27.5

SGI 133_.3 _ 422._ THA 157.52 ELI 4Z6.9 EL_ 220.2 ALF I)2.61

LAUNCH DATE AU_ _8 1970 FLIGHT TINE |00.00 ARRIVAL OATE DEC 6 1970

I_L I(XENTRI C CoqIC
RL 151.12 LAL -.00

RP IO7.67 LAP .73

RC 52.0915 GL 6.69

PLAN[ TOC(NTRIC CONIC

C3 10.046 _ 3.169

LNCH A2'NTH LNCH TIN[

90.00 5 51 33
90.00 14 49 46

10(3100 7 6 M

100.0(3 16 17 J
]IO.OO 8 I 51

110.O0 17 38 3_

O| STMqCE _1_3.079

LQ. 334.28 Vl. _.43_ GAL -R.3_ A_. 8g._O _ 114.52 _ 123.49 ECC .20815 INC ._013 VI 29.484

M.BO VP 37.S_0 GAP -'_,lM A2'P g0,33 T_. 189,05 TAP 303,57 RCA 99,37 APO 151.6J V2 35.198

GP -11.83 7AL 102,70 ZAP Z?.90 [YS 4_.SZ ZA( 143.21 (T( 323.03 7AC 80.25 ETC 261.71 CLP -17.82

OLA -11.67 RAL 2_0.83 R141 6367.4 V(L 11.464 PTH 1.99 VHP 6.344 OPA -43.07 RAP _43.72
L-I TIN[ |NJ LAT |NJ L(:NG INJ RT ASC INJ AZNTH INJ TZN[ PO CST TIN INJ 2 LAT

1G9"Z,17 -4,42 10.M 81,64 JIB.00 6 19 45 1092.2 -.64

3077,69 24.21 Z'_4.81 84.87 74,8fl 16 14 23 4477,7 21.90

1448.81 -S.2B 3S_.Z? 81.16 119.46 7 31 7 848.8 -I .37.

47915.28 23.1_ 203.81 B4.38 73.30 17 36 57 41_6.3 2_.63

1276.97 -7,53 337.85 79.78 113.44 8 13 8 677.0 -3.08

4540.8_ Z?.65 183,47 B3.63 69.05 18 34 19 3940.9 14.55
0IFFERENTIAL CORR_CTIOk_

TOE .0748 TRA -._O_ TC3 | ._(_3 _ °21_1

_0[ -.1_ ImA .0_03 Re3 -.9141 F_J .03024

FOE .1955 FRA .53B1 FC3-4.3_J3 8SP 4273

.1B53 _RA ._101 _C3 J .6164 FSP -714

NIO-GIURS[ (_QrrlCN ACCURACY

S6T 1134.6 S_R _g_.3 _G3 253.1

SC_ 1435.9 1_3 -.1490 RI3 .8894

S_I 1371.9 S(,Z 423.9 1HA 154.83

(CO 1.1653

INJ 2 LONG
4.00

216.90

345.73

195.93
33J .59

175.67

ORI_IT 0(TERMINATION ACCURACY'

ST 31_.4 ._q 308.9 SS 261 .)

CRT -.5314 CRS .6533 CST .2750

LSA 393.7 MSA 324.7 SSA 28.6

ELI 384.4 EL2 212.6 ALF 135.61

1277



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197.O

LAUNCH DATE AUG 28 1970

I'lL IO(ENTRIC CONIC

RL 151 ,lZ LAL -.(X}

RP 107,64 LAP ,92

Re 53,818 GL 8,86

PLANiE TOCrNTR 1C CON|C

C3 9.644 VHL 3,105

LNCJ4 A2'I4TH LNCH TIME

90.00 5 28 34

gO.00 15 6 37

100,00 6 45 24

IO0.O0 16 32 28

110,00 7 43 22

1113,OO 17 50 59

FLIGHT TINE 102.00 ARRIVAL DATE DEC B 1970

DISTANCE 269,786

LOL 334,28 VL 26,535 GAL -2,47 ATL 88,97 HCA 117,75 SNA 126,12 ECC ,20270

LOP 92,04 VP 37.598 GAP -8,14 ATP 90,48 TAL 169,79 TAP 307,54 RCA 100,55

GP -23.79 ZAL 103.98 ZAP 31.00 ETS 43.50 ZAE 141.84 [TE 322.51 ZAC 78.34

IN( 1,0338 Vl 29,484

APO 151.68 VZ 35,206

ETC 261,75 CLP -20.49

DLA -9,13 RAL 250,08 RAO 6567,3 V(L 11,447 PTH 1,99 VHP 6,037 OPA -45,10 RAP 243,74 ECC 1.1587

L-! TINE IN| LAT XNJ I.OqG IN| RT 48(_ IN| 47NTH IN| T[I_ PO CST T[N IN| 2 LAT IN| 2 LONG

1764,61 -6,72 14,72 80.26 117,57 5 57 59 1164,6 -2.98 8.04

4989.06 22.51 21B.87 82.79 72.35 16 29 46 4389.1 19.88 211.18

1516,75 -7,54 356.05 79,81 118,01 7 10 41 916.7 -3,62 349.46

4712,15 23,39 198,18 82,47 713,84 17 51 0 4112,I 20,56 190,53

J335.24 -9,70 _,_ 78,50 122,94 8 5 37 735,2 -5,30 334,64
44C_,43 25,74 178,51 81,47 66,69 19 5 26 3866,4 22,36 171.00

O 1FF'ER(NT 14L (._iq_EC T I _

TO( ,0518 TR4 -o49_I TC3 1.3770 BAU .2311

-.1383 RRA .0110 R(3-1.1478 F/ill .05405

FOE ,1872 FR4 ,5638 IrC3o4,8519 BSP 4413

BOE ,1477 _qA ,4972 _5 1,7_Y'26 FSP -794

I..AUNO_ O,'TE 4UG 28 1970

PtELZOC[NTRI C C.CN I C

RL 151,12 LAI. -,IX)
RP 107.61 I,_P 1.10

RC 55.612 GL 11.1_1

PL4N[T(X(NTRIC CQqI(

C3 9.354 Wm. 5.058
LNO_ 47NTH LNCH TIN[

g0.00 5 5 47

gO.O0 15 24 27

1OO.OO 6 23 58

100.00 16 48 57

110.130 7 24 59

110.00 18 4

DIFF(RI[NTIAL O(_lllq(C T I(3NS

TO[ .0278 TRA -.47g0 TC3 1.4220 _ .2442

ROE -.1013 NRA .0644 RCS-J .53a0 F4U .05791

FOE .5972 FR4 .6145 FC3-5.3603 8JIP 4555

.1051 BR4 .4865 _3 1.9525 FSP -878

NIO-ODUR_J( (XECUTION ACCURACY CR6IT OETERNINATION 4CCURACV

5GT 1259.6 _ 7M.7 _3 _!0.7 ST 293.2 SR 259.0 SS 328.2

-,7/$10 _ ,164_ R'n r -,8_.8 CRT -,4752 CRS ,7571 CST ,2275

1475.7 _ -.1617 R13 ,S1006 LS4 391.8 NSA 326.2 SSA 29,1

SGI 1412,1 _ 4_,_ THA |J|._l ELI 337.2 EL2 198,4 4LF 142.35

FLI_T TJNIE 1_o_ ARRIVAL OATE DEC 10 1970

01$TMK[_76.4_

5_4.ZB VI. L=_._,.3 GAL -Z.S6 A_,. _,_ l.r..A 1_0.98 SNA 1L:_.6_I ECC .19787 IN(: 1.2809 VJ _9.484

LCP 95._7 VP 37,668 GAP -7.47 A2'P SO,M TAt. 190.50 TAP 511.48 Re4 101.61 4PO 151.74 V2 35.214

GP -25.97 741. |O5.15 ZAP 54.34 £T$ 4| .71 ZA( 140.49 (TE 319.67 ZAC 76.20 ETC 261.75 CLP -25.5]

DLA -6,63 R_. Lw_,46 RdO tLq47,3 V(L 11,434 PTH 1,9_ _IP 5,760 OP4 -47,_0 RAP _45,46 (CO 1,J539
L-I T|NE IN| I._T |NJ t._NG IN| liT AS_ IN| A2MTH IN| TINE PO (ST TIN IN| 2 LAT IN| 2 LONG

184,1,97 "9.13 19.12 ?9.27 116.92 5 36 29 1242,0 -5.45 12.38

4899.73 20.54 813,O6 81.07 70.07 16 46 7 4299.7 17.64 20§.58

1589.74 "9.93 .|5 78.85 118.54 6 50 27 989.7 -6,07 555,50

4627.18 21._) 18_.67 80.75 68.60 18 6 4 4027.2 18.29 185.25

13g_.69 -12.05 344.40 1'7.60 122.24 7 48 18 798.7 -7.69 538.OO

4591.00 23.6_ J'_.(dl 79.(d_ e4.54 19 |7 36 5791.0 210.00 166.43

N;0-COUI_[ ()_UTI_N ACCURACY ORBIT DET(RNINATZON ACCURACY

_IGT 1_55.J _ B_5oJ _5 507°5 ST 277.2 SR 197.5 SS 411.7

RRT -._0_5 RR_ ._J_7 RI"F -.8648 CRT -.4295 CRS .7490 CST .2550

1518,? _ -.1719 R15 ,9120 LS4 443,1NS4 296,7 5S4 28.6

SGI 1454.7 S_ 4_,2 TH4 148._0 ELI 296.7 EL2 166,4 ALF 154,47

LAUNCH DATE AUG 28 1970

H(LICCENTRIC CONIC

RL 151.11 L4L -.OO

RP 107.59 LAP 1.28

RC 57,469 GL 13,74

PLANETO_ENTR[C CONIC

C3 9,171VHL 3.028
LN(J.I ATMTH LN_H TINE

gO.OO 4 45 7

gO.O(3 15 45 29

I00.00 6 2 3g

100,(30 17 6 39
110.00 7 6 45

110,OO IB-19 3

FLIGHT TINK 106,00 ARRIVAL DATE DEC 12 1970

D|STANC[ 283,148

LOL 334,28 VL 26,701 GAL -2,65 AZL 88,45 1'1(4 124,21 St4A 127,18 ECC ,19360 IN( 1.5454 Vl 29,484

LCP 98,51 VP 57,730 GAP "_,82 AZIP 90,87 TAL 191.16 TAP 315,58 RCA 102.56 APO 151.81 v2 35,222

GP -28.59 74L 106.15 ZkP 57,94 [TS 40.06 74( 159.10 [TI[ 516.49 7AC 75.80 ETC 261.65 CLP -26.30

DLk -5,88 RAL LP'Z�,00 240 6567.5 V_L 11,426 PTH 1,98 VHP 5,515 OPA -49,70 RAP _42,80 ECC 1.1509

k-1 TIN[ INJ LAT INJ _ INJ RT A_ INJ A_4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG
1_4.61 -11.64 25._0 78.71 116.00 5 15 11 1524,6 -8.05 17,06

4809,45 18.55 _7,55 79,76 68,04 17 5 39 4209,4 15.21 200,08

1668,07 -12,42 4,6_ 78.51 117,41 6 30 27 1068,1 -8,65 357,87
4541.12 19.15 187.16 79,40 f_.60 18 22 20 _341.2 15.82 IBO.05

1467.46 -14,50 _48.21 77.11 121,30 7 31 11 867,5 -10,25 341.68

4514.59 21.50 IM.97 78.32 62.61 19 50 58 5714.6 17.46 161.95

01FFER[NTI4L CO_CTI_
TD£ .0014 TR4 -.4M5 TC3 1.4235 BAU .2571

-,0562 _4 .1016 RC3-1.55_Z FAU ,0_1,5_

FOE .5_02 FR4 .6521 FC5-5.8151BSP 46451

BOlE .0562 BRA .4794 84_5 2,O9_5 FSP -9_

XZO-¢OUi_J( (XCUTION ACCURACY ORBIT DETERNJNATZON ACCURACY

SGT 1237,9 _ 9_7.9 SG5 55_.9 ST 267.8 SR 124.2 SS 512.2

RRT -.8_4 _ ._J_4 RTF -.86_ CRT -.4937 CR5 .6160 CST .3437

|545,$ _ -,1785 215 ,g'Z3_ LS4 527.1N_ 266,1 SS4 27.0

SGI 149_,Z _ 4_,0 TI_ 143,75 ELl 275,9 EL2 104,8 4LF 164,87

LAUNC_ DATE AUG 28 1970 FLIGI4T TIN_ |O_°O0 ARRIVAL DATE DEC 14 1970

HELIOCENTRIC _lq1C

RL 151.12 LA_ -.00

RP 107.57 LAP 1.45
RC 59.382 GL 16.46

PLANET_C[NTRZ_ C_NIC

C5 9.097 V_. 5.016

LNCH 4214TH LNCH T_N[

go.00 4 2017

gO.00 16 5

I00.00 5 41 _0

J{X).O0 17 25 46

110.00 6 48 _I_

110.00 18 55 5

0ZST_QE _9.75_

I.CL 5_4.28 VL N.T/O G_L -2,/_ AZl. 88.|7_ 127.45 _MA 127.63 ECC .18984 IN( 1.8511Vl 29.484

LOP 101,14 VP 37.785 GAP -'6.19 AZIP 91.11TAL 191.78 TAP 51g.22 RC4 103,40 4PO 151,87 V2 55,229

6P -51.015 ZAI. 106.g_ ZAP 41.80 (TS 5_.46 74( 137.61 (T( 512.95 ZAC 71.12 ETC 261.50 CLP -29.48

0L4 -.98 RAL 2_.B.73 240 65457.5 V[L 11.423 PTH 1.98 _IP 5._106 OPA -52.30 RAP 241.69 ECC 1.1497

L-I TIN[ _NJ LAT |NJ LO_ |NJ RT A_k_ _NJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

_015.O9 -14.23 19.11 78.61 114,74 4 54 0 1413.1 -10,77 22.1A

4717.82 15.91 m'11.71 78.98 66.27 IT Z'Z 36 4117.8 12.58 194.65

1752.17 -15.01 9.54 78.2_ 116.16 6 10 52 1152.2 -11.37 2.64

4455,98 18,71 |81.94 78.50 _i.B5 18 40 0 3854,0 15.18 17a.92

1541,_ -17,1_ 552,41 77,_ IZ0,07 7 14 14 941,8 -12,96 345,74
42_7.09 18.81 IM,_ "rT._ 60.91 19 45 40 5657.1 14.78 157,54

OR6_T DETERNINATION 4CCUR4CV

ST 262.1SR 76.4 SS 618.3

CRT -.9246 CRS -.2286 (ST .4218

LSA 630.1 N$4 243,2 $S4 24,7

ELI 271,6 EL2 28.1ALF 164,76

OIFFEIq[NTIAL r..OR1q[CTlOq.q
TO( -o0184 7R4 -°45_, TC5 I _1_ _ .27_

-.0029 NR4 ,1214 R¢3-1,7171FAU .0_132

FOE: .6767 FR4 ._2 FCS'-_,ZIM B_P 4_

•0186 _R4 .4t_S _.5 2.2523 FSP -1055

NIO-O:XJA_( (_Eo_rIoN ACCURACY

SGT 1210.9 Jl_ I094.8 SG5 360.7

-.83711111F .94_M RIT" -._624

|4_S.8 _ -.1746 R_5 .9361

S_1 1559.0 SGZ 461.0 TH4 1_8,75

1_78



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH DATE AUG 26 1970 FLIGHT TINE 110.00 ARRIVAL CATE OEC J6 1970

HELIOCENTRIC CONIC

RL 151.1Z LAL -.O0

RP 107.55 LAP 1.6Z

RC 61.346 GL 19.36

PLANETOCENTRIC. CONIC

C3 9.136 VHL 3.O13

LNCH AZHTH LNCH TIH_

90.00 3 57 37

90.00 16 16 13

100.00 5 19 55

JO0.OO 17 46 36

110.OO 6 30 L:_

110.00 |8 52 3_

LOt. 334.28 VL 26.630 GAL

LOP 104.96 VP 37.634 GAP

GP -34.04 ZAL 107.60 ZAP

OISTANCE 296.429

-Z,79 AZL 87.86 HCA 130.68 5_A 128.D3 ECC .I6656 INC Z.1427 Vl 29.484

-5.58 AlP 91,40 TAL 191.33 TAP 313.D1RCA 104.15 APO 151.92 v2 35.235

45.90 ETS 36.82 ZAE 135.97 ETE 309.08 ZAC 68.16 ETC 261.24 CLP -32.88

OL4 Z.06 RAL ZZ8.65 RA0 6567.3 '/EL 11.415 PTH 1.98 VHP 5.135 OPA -55.09 RAP Z40.Ol ECC 1.1504

L-I TINE INJ LAT INJ LONG INJ RT A$C INJ A_TNTH INJ TIME 1=O CST TIN INJ Z LAT INJ 2 LONG

ZIOB.17 -16.85 34,85 79.03 113.10 4 3Z 45 ISO8.Z -13.50 27.7D

4624.40 I3.ZB 196.12 78.47 64.76 17 43 17 4024.4 9.7H I69.20

1842.70 -17.65 14.97 78.66 114.53 5 50 37 IZ4Z.7 -14.19 7.BB

4365.10 14.06 176.66 78.08 63.35 18 59 ZI 3765.1 10.38 169.62

16ZZ.ZI -19.76 357.11 77.55 118.48 6 57 Z4 IOZZ.Z -15.80 350.23

4158.36 16.14 159._ 76.91 59.45 20 1 56 3558.4 II,96 153.18

NIO-COURSIE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

,S6T 11_,7 ,_ 1230.B SG3 _4.9 ST 262.9 SR 151.Z SS 737.0
RRT -.B404 _ .9581RTg -.8555 CRT -.77Z8 CRS -.9259 CST .512B

SO8 1695.9 1_3 -.1652 R13 .9483 LSA 764.0 HSA ZZ5.9 SSA 21.7

SOl 1627.0 SO2 478.3 THA 135.18 EL1 290.6 ELZ B6.B 4LF 153.49

DIFFERENTIAL CORRECTIONS

TOE -.0382 TRA -.442! TC3 1.3_4 BAU .2910

ROE .0636 RRA .1475 RC3-1.9716 FAU .06838

FOE .8460 FRA .7_9 FC3-6.4790 8BP 5134

BOE .0742 BRA .4661BC3 2._27 FSP -1134

LAUNCH OATE AUG 18 1970 FLIGHT TINE |12.00 ARRIVAL DATE DEC 1B 1970

HELIOCENTRIC CONIC

RL 151.12 LAL -.00

107.53 LAP 1.79

RC 63.355 GL L>Z.45

PLANETOCKNTRIC CONIC

C3 9.3OO _ 3.0_0
LNCH A2_NTH LNCH TINE

gO.OO 3 34 18

90.00 16 fO 37

IOO.OO 4 58 7

IOO.OO IB 9 29

110.OO 6 11 Z

II0.OO 19 12 3

LQ. 334.28 Vl. 21_.B83 GAL

LOP 11_.E2 VP 37.876 GAP

GP -37.27 ZAL 107.97 ZAP

DISTANCE 303.037

-2.84 AZL 87.51 _ 133.92 SI4A 128.38 ECC .18370 IN( Z.4863 Vl 29.464

-4._342_ 91.7Z T_. 1_Z.81 TAP _26.73 RCA 104.80 APO 151.97 VZ 35.240
50.L_ ET$ 35.07 ZA,E 134.09 ETE ]04.89 ZAC 64.91 ETC 160.88 CLP -36.49

OLA 3.25 Rt4. _8.79 EUkO 6_7.3 VEL 11.432 PTH 1.98 _ 5.008 DPA -58.05 RAP 237.60 ECC 1.1531

L-I TINE INJ I._T INJ _ INJ RT ASC INJ AZ'NTH INJ T|NE PO CST TIN INJ Z LAT INJ 2 LONG

_210.97 o19.48 41.25 80.01 110.97 4 11 9 1611.0 -16.46 33.88

4§28._0 10.43 190.52 78.39 63.53 18 6 5 3928.5 6.80 183.73

1_10.62 -_.30 21.02 79.67 112.42 5 30 28 1340.6 -17.09 13.70

4274.OB 11._P2 171.40 78.18 62.11 19 20 43 3674.1 7.40 164.69

1709._0 -22._ 2._ 78.60 116.44 6 40 32 1109.3 -18.76 355.25

4078.17 13.31 155.31 76.95 58.22 20 20 2 3478.Z 9.01 146.84

NIO-CGUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1104.5 _ 1397.4 _3 404.9 ST 264.5 5R 295.0 SS 861.Z

RRT -.8_41RRF ._693 RTF -.8422 CRT -.6805 CRS -.9885 CST .5767

1781.2 1_3 -.1485 R13 .9598 LSA 913.3 NSA ZJ4.D SSA 18.7

SOl 1710.2 $G2 497.8 THA 1_7.06 ELI 365.7 ELZ 157.Z ALF 130.44

OIFFERENTIAL _CTI_NS

TDE -.0_30 TRA -.4311 TC3 1.2|4Z BAU ._0_

ROE .14_7 RRA .1_7 RC3-Z.1760 FAU .07052

FOE 1.0309 FRA .78_0 FC3-6._643 BSP 5_

_OE .1551 BRA .4675 _C3 2.4918 FSP -1201

LAUNCH DATE 4UG 28 1970 FLIGHT TINE 114.00 ARRIVAL CATE OEC ZO 1970

HELIOCENTRIC CONIC

RL 15J.IZ LAL -.00

RP 107.52 LAP 1.95

RE 65.403 GL 25.74

PLAN[T_ENTRIC CONIC

C3 9.609 VHL 3.100

LN_H AZNTH LN_H TINI_

90.00 3 lO 6
90.00 17 17 43

I_.00 4 35 36

JO0.O0 18 34 54

110.00 5 53

ll0.OO 19 33 40

0ISTANCE ]09.611

LOL 334.ZB VL 16.916 GAL -Z.88 AZL 87.13 HCA 137.15 SNA
LOP 111.47 VP 37.913 GAP -4.43 AZP 92,10 TAL 193.13 TAP

GP -40.76 ZAL 108.09 ZAP 54.74 ETS 33.10 ZAE 131.93 ETE

IZB,69 ECC .IHIZ3 INC 2.8695 VI 29,484

330.36 RCA 105.36 _PO 152.01 v2 35.245

500.44 ZAC 61.41ETC 260.37 CLP -40.35

CLA 8.57 RAL Z29.16 RAO 6567.3 V_L 11.445 PTH 1.99 VHP 4.929 OPA -61.J3 R4P 234.25 ECC 1.1581

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A;_4TH INJ TINE PO CST TIM INJ 2 LA T INJ 2 LONG

2323.09 -_'Z.05 48.47 81.64 J0B.Z4 3 46 49 1723.1 -19.35 40.64

4429.16 7.37 184.83 79.28 62.58 IB 31 33 3829.2 3.64 178.14

Z047,3Z -2_._. 27.87 81.31 109.73 5 9 44 1447.3 -_O.OZ 20.27

4160.17 6.18 I_.0_ 78.84 61.15 19 44 34 3580.2 4.27 159.48

1604.06 -25.24 8.38 B0.29 113.86 6 Z3 Z4 12t34.1 -ZJ.BO .92

3996.18 10.33 150.83 77.54 57.23 20 40 16 3396.Z 5.94 144.49

ORBIT 0[TERNINATION ACCURACY

ST 259,0 SR 474.4 SS 9H4.5

CRT -.6451CRS -.9971 CST .5950

LSA 1104.0 MSA 206.0 SSA 15.9

ELI 507.9 ELZ 164.9 ALF 112.55

OIFFER1ENTIAL CCRRI[CTIONS

TOE -.0585 TRA -.4183 TC3 1.0504 BAU .3314

ROE .2466 RRA .L:_ZI7 RC3-2.3565 FAU .07157

FOE 1.2232 FRA .83_1FC3-6.44P, O BSP 5703

BOE .Z534 8RA .4734 BC3 Z.5_ FSP -1253

NI0-COUR_E EXECUTION ACCURACY

SGT 1023.3 SGR 1585.5 SG3 419.0

RRT -.8163 R_ r .9775 RTF -.8193

SG_ IB67.1 R23 -.1254 R13 .970!

S61 1815.1 S_2 516.1 THA 1Z0.52

LAUNCH OATE 4UG ZB 1970 FLIGHT TINE I16.00 ARRIVAL 0_TE CEC 22 1970

HELIOCENTRIC CONIC

RL 151.1Z LAL -.G0
RP 107.51 LAP 2.11

RC 67.486 GL 29.23

PLAN[TC_NTRIC CONIC

C3 10.096 _ 3.177

LNO'I AZ_4TH LI_H TINE

90.00 Z 44
gO.OO 17 48 18

100.OO 4 11 49

IGO.GO 19 3 31

110.00 5 33 55

110.OO 19 57 54

Ol STANCE 316.181

LOL 334.28 VL 215.966 O*L -2.91 A21. 86.70 PICA 140.38 ,_44

LOP 114.71 VP 37.944 GAP -3.88 A21= _Z.55 TAL 193.57 TAP

GP -44.48 2AL 107.94 ZAP _J._9 ETS 30.83 2_E 129.44 £TE

IZ_.94 ECC .17912 INC 3._016 Vl 29.464

333.95 RCA 105.65 APO 152.04 VZ 35.249

195.76 ZAC 57.64 ETC 159.70 CLP -44.46

OLA 12.03 RAt. 229.76 Ri_ 6567.4 VEL 11.467 PTH J.99 VHP 4.905 0PA -64 .ZB

Lol TINE INJ I_T |NJ L(2_ INJ RT _ INJ A2MTH INJ TIME PO CST TIN
2446.92 -24.44 56.75 83.98 104,76 3 25 7 1846.9

43Z4.93 4.06 178.96 B0.64 61.95 19 0 Z3 37Z4.9

2164.79 -25.40 35.71 83.6B 106.31 4 47 53 1564.8

4082.Z9 4.93 160.64 B0.16 60.48 20 11 33 3482.3

IgOT.B8 -27.92 15.L_ 82.74 110.58 6 5 43 1307.9

3911.96 7.19 146.32 78.76 56.49 ZJ 3 6 3312.0
DIFFERENTIAL CORRECTIONS

TOE -.0508 TRA -.403Z TC3 .8437 B_J .3534

ROE .3701 RRA .2731 R¢3oZ.4933 FAU .07JIJ

FOE 1.41_ FRA ._33 FC3-6.09_2 B_P 6091

BOg .3735 BRA .4870 BC3 2.6328 FSP -1282

NIO-C_URSE EXECUTION ACCURACY

SGT 9"d1,9 _ 1791.4 S_3 424.8

RRT -.7792 I_F .9_34 RTF" -.7782

SOB I_014.7 _3 -.09gO R13 .9786

SGJ 194_.0 SO2 _32.7 THA 113.75

RAP 2Z9.69 ECC 1.1662

INJ Z LAT INJ 2 LONG

-2Z,IR 4_.82
• 2B 172.32

-ZZ,9Z 27.79

.96 154.10

-24.66 7.42

Z.74 140.07

CR6IT OETERHINATION ACCURAC_

ST 241.6 SR 685.9 SS 1101.3

CRT -.5766 CRS -.9991CST .5484

LSA 1304.3 HSA 200.7 SSA 13.4

ELl 70J.I ELZ 193.1 ALF 102.44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5, 1970 )

LAUNCN (3AT[ AUG 28 1970

H[LI(XENTRIC CONIC

RL 151.12 LAL -.00

RP 107.50 LAP 2.25

RC 69.600 GL 32.91

PLANE TOCENTRIC CONIC

C3 10.812 VHL 3.288

LN(._ ATNTH LNCH rINK

90.00 Z 15 56

go.O0 18 23 32

100.00 3 45 53

1130.00 19 36 17

110.00 5 13 16

IIO.00 _0 25 23

FLIGHT TINE 118.00 ARRIVAL 0ATE 0EC 24 1970

01STAI_[ Y22.716

LOt. 334.28 VL 26.998 GAL °2.93 AZL 86.20 HCA 143.62 SNA 129.16 ECC .17732 IN(: 3.7992 Vl 29.484

LOP 117.96 VP 37.970 GAP -3.35 AZP 93.06 TAL 193.83 TaP 337.44 RCA 106.26 APO 152.06 V2 35.253

GP -48.41ZAL 107.S0 ZAP 64.09 ETS 28.17 ZAl[ 126.60 ETE 290.98 2AC 53.65 £TC 258.81CLP -A8.83

0LA 15.63 RAL 230.62 RAO 6567.4 VE1.111498 PTH 2.00 VHP 4.946 OPA -67.39 RAP 223.51 ECC 1.1779

L-! TIN[ INJ LAT INJ _ INJ RT AS_ INJ A2_ATH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2586.18 -26.51 66.43 87,11 100.34 2 59 2 1986.2 -24.81 58.17

4213.37 .47 172.73 82.77 61.69 19 33 46 3613.4 -3.32 166.09

2296.11 -27.59 44.85 88.87 101.98 4 24 9 1696.1 -25.66 36.58

3978.68 1.43 154.94 82.24 60.14 20 42 35 3378.7 -2.55 148.42

2022.71 -30.40 23.27 86.06 106.43 5 46 58 1422.7 -27.85 15.01

3624.04 3.gO 141.73 80.70 56.01 21 29 8 3224.8 -.59 135.52

OIFFKRIENTIAL CORt_ECTIONS

TOE -.0239 TRA -.3_42 TC3 .6101 BAll .3812

ROE .5198 RRA .3371 RC3-2.3658 FAU .068g0

FOE 1.5891FRA ._Z92 FC3-5.5169 6SP 6548

BOE .5203 8RA .5111 BE3 2.6373 FSP -1279

LAUNCH 0ATE AUG 28 1970

HELIOCENTRIC C_NIC

RL 151.12 LAL -.00
RP 107.49 LAP 2.39

RC 71.740 GL 36.78

PI,.ANETOCENTRIC C(_NIC

C3 11.841 VNL 3.441
LN(J4 A2NTH LNCH 11141[

9O.OO I 42 57

90.00 19 5 31

100.OO 3 16 ZO

100.00 20 14 49

110.(30 4 50 35

110.00 20 57 3

DIFFERENTIAL O:It_ECTICINS

TOE .O301 TRA -.3_5 TC3 .3f172 _ .4079

ROE .7004 RRA .4172 RC3-2.5516 FAU .06475

FOE 1.7374 FRA .9G79 FC3-4.7339 8gP 705Z

8OE .7010 8RA .5_00 8C3 2.5765 FSP -1239

NI0-CCURS_ E_ECUTION ACCURACY _IT 0ETERNINATION ACCURACY

5GT 803.7 S_L_009.8 SG3 420.2 ST 213.0 SR 925.4 SS 1203.7

RRT -.7049 I_F ._77 R1T' -.7008 CRT -.3880 CRS -.9997 CST .3696

2164.6 1_3 -.0719 R13 .9851 LSA 15L_3.3 MSA 197.6 SsA 11.2

SGI Z094.3 _ 547.0 THA J06.93 ELI 929.2 EL2 195.5 ALF 95.34

FLIt_.IT TINE 1_.00

0ISTANCI[ 329.Z26

I.OL. 334.28 Vl. 27.O24 GAL -2.94 AZL 85.62 PICA 146.85 SNA 129.34 ECC .17582 INC 4.3782 Vl 29.A84

I,_ IZl.ZO VP 37.991 GAP -2.a3 AZP 93.67 TAL 194.01 TAP 340.85 RCA IO6.60 APO 152.O8 V2 35.255

6P -S2.50 ZAL 106.77 7AP M.74 ET$ 2fl.0Z ZN[ 123.39 [T[ 286.07 ZAC 49.49 [TC 257.65 CLP -53.45

OLA 19.35 RAL 231.7d RAO 6_7.S VEL 11.542 PTH _.01 WAP 5.(_3 OPA -70.31 RAP 215.18

L-I TINE INJ LAT INJ _ INJ RT ASC INJ AZtATH INJ TINE PO CST TIM INJ 2 LAT

2747.47 -27.93 7/$.00 91.09 94.71 2 28 44 2147.5 -Z7.01

4089.71 -3.52 165.6_ 85.87 61.88 Z0 13 40 3489.7 -7.25

2446.34 -29.2A 55.70 90.94 _.51 3 57 6 1846.3 -2_.03

3866.08 -Z.38 148.76 85.25 60.19 21 19 15 3266.1 -6.33
2151.46 -_._0 32.7_ 90.35 I01.L_Z 5 26 27 1551.5 -30.62

3733.72 .42 1_.97 83.50 §_.82 21 59 17 3133.7 -4.07
NIO-COJR_ E_OJTICN ACCURACY

_T MO.6 _e _3_.8 S_;3 404.3

RRT -._520 NNF o_7 RTF -.5451

SC.B 23_.3 RZ3 -.04_9 _13 .98_6

S61L_"_.3 S_ _9.1 THA 100.18

ARRIVAL DATE DEC 26 1970

ECC 1.1949

INJ 2 LONG
69.46

159.13

47.11
142.20

Z4.01

130.76

ORBIT 0ETERNINATION ACCURACY

ST 196.5 SR 1188.1 SS 1285.9

CRT .0696 CRS -.9999 CST -.0818

LSA 1750.7 NSA 196.2 5SA 9._

ELI 1188.2 EL2 196.0 ALF 89.32

LAUNCH DATE AUG 28 1970

HELI_ENTRIC CONIC

RL 151.12 LAL -.00

RP _107.48 LAP Z.53
RC 73.903 GL 40.83

PLAN[TO_ENTRIC CONIC

C3 13.314 VHL 3.6A9

LNCH ATMTH Lf_H TII_

gO.O0 1 0 58

90.00 19 58 A6

I_O.OO Z 40 9

I00.OO 21 2 15

110.00 4 24 33

II0.00 21 34 21

FLIGHT TIN[ 122.00 ARRIVAL CATE

OlSTAN(E 335.709

L_. 334.2_ VL 27.045 GAL -2.93 AZl. 84.93 PiCA 150.07 ,_AA 129.48 ECC .17457 INC 5.0668 Vl 29.4H4

LOP 124.45 VP _$8.007 GAP -2.33 ATP 94.39 TAL 194.10 TAP 344.18 RCA 106.88 APO 152.08 v2 35.257

6P -56.71 7AL 105.77 2AP 73.24 ETS 21.32 7AE 119.84 EYE 281.07 ZAC 45,19 ETC 256.15 CLP -58.31

CLA 23.18 RAL 233.15 RAO 6567.5 VEL 11.606 PTH 2.03 VHP 5.272 OPA -72.83 RAP 204.08 ECC 1.2191

L-I TIN[ INJ LAT INJ LONG INJ RT A,_: INJ AZNTH INJ TINE PC) CST TIM INJ 2 LAT INJ 2 LONG

2945.23 -28.22 92.44 95.83 87.49 I 50 3 2345.2 -28.26 83.78

3942.00 -8.19 157.49 90.27 62.80 21 4 28 3342.0 -11.78 150.64

2625.41 -29.89 6B.96 95.88 89.57 3 23 54 2025.4 -29.63 60.16

3737.05 -6.7_ 141.63 89.47 60.80 22 4 32 3137.1 -10.56 134.95

2298.81 -33.90 43.98 95.70 94.69 5 2 51 1698.8 -32.88 34.89

3636.42 -3.30 131.89 87.36 55.96 22 34 58 ]O36.4 -7.75 125.63

DEC 28 1970

DIFFERENTIAL CORRECTIONS

TOE .1234 TRA -.3216 TC3 .1096 BAU .4346

ROE .9141 RRA .5150 RC3-2.4395 FAU .05884

FOE 1.8428 FRA .9923 FC_-3.8259 _SP 7632

BOE .9224 _RA ._72 0C3 2.A419 FSP -I167

LAUNCH DATE AUG 28 1970

HELIOCENTRIC CONIC
RL 151.12 LAL -.(30

RP 107.48 LAP 2.65

RC 76.087 GL 45.02

PLAN[TOCENTRIC CONIC

C3 15.451 VHL. 3.931

LNCH ATHTH LN_H TINE

90.00 23 48 11

90.00 21 21 18

I00.00 1 48 33

100.OO 22 7 33

110.00 3 52_

110.00 22 20 6

DIFFERENTIAL CCI_IECTION5

TOE .2718 TRA -.2_1 TC3 -.1124 BAU .4588

ROE 1.1651RRA .6370 RC3-2.2183 FAU .05131
FOE 1.8981FRA 1.0026 FC3-2.8748 8SP 8227

8OE 1.1964 8RA .6911 8C3 2.2212 FSP -1061

NI0-COUR_[ KX£CUTICN ACCURACY ORBIT _ETERtAINATIC_ ACCURACY

S_T 587.9 SGR 24_0.2 S_3 377.0 ST 254.3 SR 1460.4 SS 1338.8

RRT -.2413 _ .9928 RTF -.2314 CRT .6312 CRS -.9999 CST -.6375

,T_ 2519.7 R_3 -.0225 213 .9926 LSA 1987.8 MSA 196.2 5SA 7.7

$61 24_4.5 _ 569.5 THA 93.50 ELI 1469.4 EL2 196.1 ALF 83.61

FLIGHT TINE 124.00

0ISTANCE 342.163

LCL 334.28 VL 27.061 GAL -2.91AZl.. BA.O�HCA 153.30 SMA

LCP 127,70 VP 38,0|9 GAP -1.85 AFP 9_.28 TAL 194.12 TAP

GP -61.01 7AL 104.49 7AP 77.46 ETS 16.99 7_E 115.98 ETE

ARRIVAL OATK OEC 30 1970

129.59 ECC .17356 11_ 5.9050 Vl 29.484

347.41 RCA 107.10 APO 152.08 V2 35.258
275.97 7AC 40.80 ETC 254.21CLP -63.39

OLA 27.08 RAL 234.87 RAO 6_67.6 VEL 11.6_ PTH 2.06 VHP 5.596 DPA -74.71 RAP 189.76 ECC 1.2543

L-I TINE INJ I.AT INJ _ |NJ RT A_ INJ A214TH ZNJ TIN_ PC) CST T|H ]NJ 2 LAT INJ 2 LONG
3236.64 -25.57 113.30 100.65 77.41 24 42 8 2636.6 -27.05 104.95

3716.46 -14.90 144.33 9_.86 65,64 22 23 14 3116.5 -18.07 137.08

2861.30 -_B.50 B6._. 101.29 80.56 2 36 14 2261.3 -29.50 77.66

3567.04 -12.23 132.0_ 95.52 62.51 23 7 0 2967.0 -15.81 125.06

2473.45 -34.04 57._0 102.01 86.65 4 33 43 1873.5 -34.13 48.35

3527.65 -7.42 126.17 92.65 56.54 23 18 53 2927.6 -11.77 119.77

MIO-COUR_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_,T 597.9 S_R L:_48.2 SG3 339.7 ST 417.6 SR 1727.6 SS 1359.2

RRT .2333 _ .9_43 RTF .2448 CRT .8759 CRS-J.O000 CST -.8789

2714.8 _3 -.0012 R_3 .9944 LSA 2228.7 HSA 198.0 SSA 6.3

SGI 2652.0 562 9_0.6 THA 86.83 ELI 1766.4 £L2 197.0 ALF 77.89
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 28 1970

HEL I(XENTRIC CONIC

QL I§I .12 LAL -.00

RP 107.48 LAP 2.77

RC 78 ._89 6L 49.31

PLANE T(XENTRIC CONIC

C3 18,640 VHL 4.317

LNCH ATNTH LN(H TIME

76.82 20 _8 6

103.18 0 31 33

76.82 20 58 6

103.18 0 3J 33

110.OO 3 7 lO

1IO.OO 23 ZJ 40

FLIGHT TIN[ 126.00 ARRIVAL DATE JAN 1 1971

LOt. 334.28 VL 27,072 GAL

L(_ |30.95 VP 38.028 GAP

GP -65.40 7AL 102.98 ZAP

O I STANCE 348.588

-2.88 AZL 85.05 HCA 156.51 SNA 129.66 ECC .17276 INC 6.9543 Vl 29.484

-1.39 ATP _N_.SB TAL 194,04 TAP 350.56 RCA 107.26 APO 152.06 V2 35.259

81.29 ITS 1|.91 ZAE II|.8Z S'TIr 270.68 ZAC )6.)1 ETC 251.62 CLP -68.66

DLA 3|.00 RAL 236.91 RAO 6567.8 MEL 11.833 PTH Z.lO VHP 6.073 DPA -75.67 RAP 17Z.56 ECC 1.3068

L-I T|NE |NJ LAT INJ _ _NJ RT A,T_ ]NJ A214TH INJ TINE PO CST TIN ]NJ 2 LAT INJ 2 LONG

_56.50 -21.84 1§7.79 105.09 67.A3 22 Z 22 3256.5 -2A.71 150.07

3182.99 -21.83 106.07 105.08 61.42 I 24 36 2583.0 -24.7D 100.36

MSE.SO -21.84 157.79 105.09 67.43 22 2 22 3Z56.5 -24.71 150.07

3182.99 -21.83 106.07 105.08 67.42 I 24 36 2583.0 -2A.70 100.36

2697.96 -31.82 74.1'0 108.60 76.78 3 52 B 2098.0 -33.30 65.79

3389.53 -12.52 118.?Z 100.06 57.95 24 18 9 2789.5 -16.66 112.06

OIFIrERENT IAL CCRIq[C TIONS

TDE .*aO18 TRA -.1876 TC3 -.2833 _ .4787
ROE 1.4532 RRA .7871 RC3-1.8999 FAU .04274

FOE: 1.8965 IrRA .9¢J46 FC3-1 .M49 89P B847

BOE 1.5374 BRA .802_ BC3 1.9209 FSP -931

.LAUNCH DATE AUG 28 1970

I,_L IOC[NTRIC C,CN | C

_- 151.12 L,AL -.iX)

RP 107.48 LAP 2.87

I_ 80.507 GL 53.62

PLANE TOOrNTRIC CONIC

C3 23.59e VHL 4.858
LNCH A2'NTH LNCH TINE L-J TINE |NJ I.AT

6_.74 20 15 23 4074.64 -22.67

111.26 I 33 12 3078.01 -_.66

6a.7,) 20 15 23 4074.64 -22.$7

111.26 I 33 12 3078.01 -Z2.(N_

68.74 20 15 23 4074.64 -22.67

111.26 I 33 12 _078.01 -22.66

oItrF'£RENTIAL _CTIONS

TOE .8558 TRA -.O_ TC3 -.3_9 BAU .4901

ROE 1.7758 _eA .9743 RC3-1.5045 F_/" .03363

FOE 1.84Z5 FRA .9701 FC3-J .2337 88P 9471

8OE 1.9713 BRA .9763 BC3 1.5535 FSP -786

NlO_ (_ECUTIOI AC(URACY OR6IT DETERMINATION ACCURACY

9GT 711.| _ ZlO9,9 8G3 294,8 ST 671.6 SR 1963.5 S$ 1343.O

NR'r .61111 Iml r ._2 RTF .6300 CRT .9499 CRS-I .OOOO CST -.9518

$¢8 _|l_,t) I_$ ,0177 RI3 .99S2 L_ 2463,6 NSA 201.5 $$A 5.3

_I _5|,4 V._ 593.8 THA 79.99 ELI Z065.5 IrL2 199,5 ALF 71.82

FLI_,IT TIN[ |21D.0D ARRIVAL DATE JAN 3 1971

0ISTANQ[ 354.979

3_1._ VL 27.079 GAL -_.114 ATl. 81,M PICA 159.72 SMA 1_.71 KCC .17214 INC 8.3150 Vl 29.484

LOP 134._0 VP 3_.O32 GAP -.24 AZP 97.81 TAt. 193.89 TAP 353.61 RCA 107.38 APO 152.04 v2 35.258

GP -69.91 _AI,. 10J._ ZAP Ikl,61 ETS 5.94 Z_I[ 107,37 ETE 265.00 ZAC 31.73 ETC 248.04 CLP -74.13

DLA 34.87 RAL 239,Z_ RAO _5_,0 _L 12,041 PTH 2.|5 VHP 6,763 OPA -75.5J RAP 154.06 ECC 1.3884
INJ L(NG INJ RT AS¢ INJ AZNTN INJ TIN[ PO {:ST TIN INJ 2 LAT INJ 2 LONG

174.96 112,46 62.77 _1 _3 17 3474.6 -26.13 167.46

10D.43 112.46 62.76 2 24 30 2478.0 -26.12 92.93

174.96 112.45 62.77 21 23 17 3474.6 -26.13 167.46

100.43 1|2.46 62.76 2 24 30 2478.0 o26.12 92.93

174.96 112.46 62.77 21 23 |7 _474.6 -26.I3 167.46

100.43 112,4{ 62.76 2 24 _0 2478.0 -26.12 92.93

MZO_C.OJI_J[ [_ECUTIOq ACCURACY OR6IT DETERNINATION ACCURACY
SGT IO80.9 SGR 2913.0 SG3 2A6.0 ST 1009.8 SR 2136.7 SS 129_.4

._0_14_ _ ._57 RTT" .8184 CRT .9748 CR8-1 .OOOO CST -.9765

_C_ 3107.1 _ .0355 RI3 .9955 LSA 2686.1 NSA 207,7 sSA 4.4

$61 3046.2 S_ 6|2.1 THA 72.63 ELI 2_54.4 IrL2 L:_4o5 ALF 6_.06

LAUNCH OAT[ AUG 28 1970

,HEL IOCEN TRIC CONIC

RL 151 .12 LAL -.00

RP 107.48 LAP 2.97

RC 82.739 GL 57.83

PLAI_ TOCENTR I C CONIC

C3 31.778 VHL 5.637

LN(H ATMTM LNCH TII4_

62.66 19 53 51

117.34 2 16 19

62.66 19 53 51

117._4 2 16 19

62.66 19 53 51

117.34 Z 16 19

FLIGHT TINE 130.00 JAN 5 1971

DISTANCE 361.331

LOL 334.28 VL 27.081 GAL -2.78 AZL 79,84 HCA 16_.92 SMA 129.73 ECC .17170 Vl 29.484

LOP 137.45 VP 38.033 GAP -.50 AZP 99.72 TAL 193.64 TAP 356.55 RCA 107.45 V2 35.257

GP -74.63 7AL 99.42 ZAP 87.34 ETS 358,54 ZAE 102.58 ETE 258.38 7AE 26.97 CLP -79.90

DLA 38.56 RAL 241.98 RAD 6568.3 VI[L 12.375 PTH Z.2_ VHP 7.773 OPA -74.19 RAP 136.43 ECC 1 .5250

L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ A214TH INJ TIN[ PO E$T TIM INJ 2 LAT INJ 2 LONG

4244.16 -22.22 188.36 121.17 57.64 21 4 35 3644.2 -26.35 181 .24

3056.43 -22.21 98.41 121.16 57.63 3 7 16 2456.4 -26.31 91.30

4244.16 °22.22 188.36 121.17 57.64 21 4 35 3644.2 -26.33 181 .24
3056.43 -22.21 98.41 121.16 57.63 3 7 16 2456.4 -26.31 91.50

4244.16 -L:_.22 188._ IZl .17 57.64 21 4 35 3644.2 -26.33 181.24

3056.43 -22.21 98.41 121.16 57.63 3 7 16 2A56.4 -26.31 91.3D

ARRIVAL OAT[

1NC10.1609

APO 152.00

ETC 242.66

DIFFERENTIAL CORRI[CTIONS

TOE 1.4198 TRA .1454 TC3 -.A137 8AU .4848

ROE 2.1087 RRA 1.2105 RC3-1.0636 FAU .02445
FOE 1.7476 FRA .9349 FC3 -.6660 85P 10043

_E Z.5421 _RA 1.2192 BC5 1.1412 FSP -635

NIO-CCURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 15_8.2 SGR 2916.7 SG3 196,9 ST 1444.2 SR 2194.9 SS 1217.8

RRT .8860 I_ r .9957 RTF ._02_ CRT .9843 CRS -.9999 CST -.9867

SC_ 3292.8 R23 .0526 RI3 .9952 LSA 2887.7 NSA _18.1 SSA 3.7

•%1 3230.0 ,%_ 639.9 THA 64.O0 ELI 2618.7 EL2 213.9 ALF 56.82

LAUNCH OATE AUG 28 1970 FLIGHT TINE 132.00 ARRIVAL DATE JAN 7 1971

HELIOCENTRIC CONIC

RL 151.12 LAL -.(]O
RP 107.49 LAP 3.06

RC 84.985 GL 6|,72

PLAN[TOCENTRIC CONIC

C3 46.465 VHL 6.817

LNO4 A;='MTH LN_H TIN[

57.80 19 43 41

122.20 2 50 24

57.80 19 43 41
122.20 2 50 2A

57.80 19 43 41

I22.20 2 50 24

DISTANCE 367.635

LOL 334.28 VL 27.080 GAL -2.71 AZl. 77.18 PICA 166.09 S_A 129.72 ECC .17141

LOP I40.70 VP 38.O31 GAP -.09 A2'P IO'Z.46 TAL 19_.29 TAP 359.38 RCA 107.49

GP -79.72 7AL 97.48 7AP 89.39 ETS 348.08 7_ 97.32 ETE 249.07 7AC 21.91

DLA 41.85 RAL 244.9_ RAO 6568.7 Vl[L 12.955 PTH 2.36 VHP 9.305 DPA -71.73

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZlqTH INJ TIN[ PC) CST TIM
4402.27 -19.99 200.10 131.03 52.44 20 57 3 3802.3

3089.97 -19.98 99.59 131.02 52.43 3 41 54 24_0.0

4402.27 -19,99 2130,10 131.03 52.44 20 57 3 _")_.3

3089.97 -19.98 99.59 1_1.02 52.45 3 41 54 2490.0

4402.27 -19.99 200.10 131.03 52.44 20 57 3 _q02.3

3089.97 -19.98 99.59 131.02 52.43 3 A1 54 2490.0

OIFFERIENTIAL CORRECTIONS

TOE 2.3944 TRA .5436 TC3 -._678 BAU .4492

R13£ 2.3107 RRA 1.4867 Re3 -.6226 FAU .015P'Z

F0E 1.6314 FRA .896! FC3 -.2929 8SP 10590

8OE 3.3275 BRA 1.5829 BC3 .7232 FSP -493

HID-COURSE E_ECUTION ACCURAC_

8GT 2162.9 S_ 2703.1 SG3 151.2

RRT .9174 RRF .9933 RTF .9459

SC_ 3461.9 R_3 .0694 RI3 .9947

SGI 3393.3 ,%2 685.8 THA 51.89

I_12.8215 Vl 29.484

APO 151.96 V2 35.255

ETC 233.18 CLP -86.55

RAP 12'O.89 ECC 1.7647
INJ 2 LAT INJ _ LONG

-24.73 193.55

-24.71 93.03

-24.73 193.55

-24.71 93.03

-24.73 193.55

-24.71 93.03

ORBIT OETERtAINATION ACCURAC_

ST 2021.0 SR 2006.5 SS 1129.1

CRT .9868 CRS -.9993 CST -.9920

LSA 3054.5 MSA 236.0 SSA 3.1
EL1 2838.5 EL_ 231.0 ALF 44.79

1281



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 1970)

LAUNCH CATE AUG 28 1970 FLIGHT TIME 134.00 ARRIVAL CATE JAN 9 I97l

HELIOCENTRIC CONIC CISTANC[ 373.866

RL 151.17 LAL -.DO LOL 334,2H VL 27.076 GAL -Z.61 AZL 73.00 HC4

RP 107.50 LAP 3.14 LC_° 143.95 VP 38,025 GAP .30 AZP 106.71 TAL

RC 87.241 GL 64.85 GP -85.53 ZAL 95.54 ZAP 90.71 ET$ 326.04 ZAE

PLAk_TOCENTRIC CONIC

C3 76._31 VHL 8.735 OLA 44.34 RAL 248,12 RA0 6569.5 VEL 14.059 PTH

LNCH ATMTH LNCH TIME L-Z TIME IN| LAT IN| LONG IN| RT AS_ IN| ATNTH IN| TIME

54.34 19 42 10 4560.53 -15.60 210.33 141.54 47.95 20 58 l0

J25.66 ] 16 58 3172.67 -15.58 103.09 141.52 47.95 4 9 51

54.34 19 42 10 4560.53 -15,60 210.33 141.54 47.95 20 58 IO

125.66 3 16 58 3172.67 -J5.58 103.09 141.52 47.95 4 9 51

54.34 19 42 10 4560.53 -15.60 210.33 141.54 47.95 21] 58 10

125.66 3 16 58 3172.67 -15.58 103.09 141.52 47.95 4 9 51

OIFFER1ENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE 4.2627 TRA 1 .539"Z TC3 -.2605 BAU .3444 SGT 3165.0 SGR 1734.4 SG3 112.1

ROE 1.4250 RRA 1.53_ RE3 -,2148 FAU .00747 RRT .8703 _ .9478 RTF .9787

FOE 1.5352 FRA .8772 FC3 -.O847 8SP 11040 SC_ 3609.0 R23 .0868 R13 .9941

B(3E 4.4945 8RA _.1771 8C3 .3376 FSP -367 SG! 3526.7 SG2 766.7 THA 26.87

169.21 ,S_A 129.69 ECC .17J23 INC16.9981 v_ .29.484

192.83 TAP 2.04 RC4 I07.49 APO 151.90 V2 _15.Z53

91.28 ETE 228.44 ZAC I6.25 ETC 209.39 CLP -99.10

2.56 VHP 11.793 9P4 -68.0! R4P I07.50 ECC _._557

PO CST TIM INJ 2 LATINJ ? LONG

396(}.5 -20.86 204.4_

2572.7 -20.84 97.!6

3960.5 -20.86 204 .40

2572.7 -Z0.84 97.16

3960.5 -ZO.86 204.40

2572.7 -20.84 97.16

ORBIT 0ETERMINATION ACCURACY

ST 2827.9 SR 1026.3 SS 1055.!

CRT .9624 CRS -.9819 CST -.9964

LSA 3176.7 MSA 268.6 5S4 Z.4

ELI 2996.9 EL2 263.2 ALF 19.41

LAUNCH OATE AUG _8 1970 FLIGHT TINE I_.IX) AI_�IVAL OATE JAN 11 1971

HELIC(ENTRIC CCNIC

RL J31.I2 LAL -.00

RP 107.5I LAP 3.21

RC 89.506 GL _.25

PLANETOCENTRIC CONIC

C3 I49.464 VHL 12.226
LI_ A_WTM LN_H TINE

53.31 19 49 33

126.69 3 32 15

53.31 I9 49 33

I26.69 3 32 15

53.31 19 49 33

I26.69 3 3Z J5

OIFFERI[NTIAL CORIq[CTIONS

TOE 4.2042 TRA _.8484 TC3 -.0287 8AU .0535

ROE-4.8759 RRA-! .637Z RC3 .O0"ZI FAU-.OOI62

FOE I .5446 FRA .934I FC3 .0094 8SP ||084

BOE 6.4381 8RA 5.2854 1_:3 .0268 FSP -L=62

01STANCE 379.968

LCq. 334.28 VL 27.069 GAL -2.49 A2L 65.56 H(.A

LOP 147.20 VP _.DI7 GAP .65 _ 1|4.24 TAL
GP -86.59 ZAL 93.67 ZAP 91._ ETS 245.54 7AlE

I72.23 Sl4A 129.64 ECC .17111 INC24.4425 Vl 29.484

J92.Z1 TAP 4.44 RC4 107.46 APO 151.82 V2 35.249
$3.63 ETE |49.46 ZAC 9.59 ETC 116.35 CLP 1J2.07

OLA 43.09 RAL 250.96 RN3 65/0.6 VEL 16.456 PTH 2.87 VHP I6.31! 0PA -62.29 RAP 95.73 ECC 3.4598

L-I TINE IN| I.AT IN| ICING IN| RT AS(: JNJ AZNTH IN| TIN[: PO C$T TIM IN| 2 LAT IN| 2 LONG

4710.63 -9.Z4 ZI7.g_ 151.64 45.66 Zl B 3 4110.6 -14.78 212.47

330E.JZ -9.23 10_.82 151.65 45,66 4 27 17 270_.1 -14.77 103.33

4710.65 -9._4 _I7,_ 151.64 45.66 _1 8 3 4110.6 -14.78 212.47

330_.I_ -9.25 IO8.8_ |51.63 45.66 4 27 17 2702.1 -J4.77 103.33

4710.65 -9._4 E17.9_ 151.64 45.66 2! 8 3 4110.6 -14.78 212.47

3302.J2 -9.23 |08.82 15_o63 45.66 4 Z7 J7 2702.1 -14.77 103.33
NIO-C_$E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGf Z731.7 s_qZ_O._ _G3 8_.4 St 2050.4 SR 2308.3 SS 1053.3

RRT -.9487 RNF -.9649 RI"F .9973 CRT -.9904 CR5 .9940 CST -.9996

SG_ 37Z3.6 _3 -.0_83 RI3 -.9951 LSA 3254.9 NSA 217.8 SSA 1.7

8_| 3_7_.9 S_ 5_4.4 THA 137.31 ELI 3080.1 EL2 21_.3 ALF I31.58

LAUNCH 0ATE AUG 28 1970 FLIGHT TINE 138.00 ARRIVAL DATE J4N 13 197!

HELIOCENTRIC CONIC 0ISTANCE 385.736

RL 151.|Z LAL -.00 LOL 334.28 VL 27.059 GAL -2.29 AZL 49.50 H(A 174.97 SNA 129,57 ECC .17091 INC40.5034 VI 29.484

RP 107.52 LAP 3.26 LOP 1_O.43 VP 38.006 GAP .9! AZP 13(3.59 TAL 191.Z4 TAP 6.2J RCA 107.43 APO 15i.72 v2 35.245

RC 91.778 GL 6,?.._ GP -74.99 ?AL 92.01 ZAP 91.15 ETS 197.5! ZAE 7|.8! ETE 102.80 ZAC 6.80 ETC 342.31 CLP 94.45
PL4METOCENTRIC CONIC

C3 388.464 VHL 19.710 OLA 41.39 RAL Z52,3I RAO 657_.1 _q[L _'Z,578 PTH 3.26 VNP _5.98| OPA -52.07 RAP 84.95 ECC 7.3931

LNCH AZNTH LN_H TIME L-I TINE INJ tAT INJ _ INJ RT AS_ INJ A_TM INJ TIME PC) CST TIN INJ 2 LATINJ 2 LONG

58.45 20 I5 41 4787.4_ -2.70 _18,70 I59,_5 45.68 _! 35 28 4187.5 -7.96 213.06

121.55 3 16 51 34g0.48 -_.69 119.51 159._4 48.68 4 I5 1 2890.5 -7.94 113.87

58.45 20 15 41 4787.45 -_.70 _18.70 |59._5 48.68 21 35 28 4187,5 -7.96 213.06

121.53 3 16 51 3490.48 -2.69 119.31 159.Z4 48.68 4 15 | _890.5 -7.94 113.87

58.45 20 15 41 4787.45 -2.70 Zt8.?O 159.25 45.68 21 35 Z8 4187.3 -7.96 213.06

121.55 3 16 51 3490.48 -2._:J 119.51 159.24 48._ 4 15 l _890.3 -7.94 113.87

0IFFERENTIAL CCNI_ECTICI_ NIO-_ E_CUTION ACCL_ACY ORBIT OETERNINATION ACCURACY

TOE -.7624 TRA I.Z"ZS5 TC_ 7.0_43 _AU .957I SGT 555.7 _ _7|.9 S_,3 63.4 ST Z63.7 SR 2960.5 55 1245.3

ROE-9.9393 RR4-5.5445 RC3 -.1827 FAU-.Ot790 RRT -.lr_0 i_F -.996Z RTF ._386 CRT .7025 CRS .9992 CST .6729

FOE 1.8459 FRA I.L_80 FC3 .0399 88P ll(3_l SG_ 5710.5 R_3 -.0749 RI3 -.9965 LS_ 3216.7 NSA 194.2 SSA 1.8

80£ 9.9685 8RA 5.6789 8C3 .1$43 F�P -I_) .%1 3672.9 SG2 526.7 THA 91.56 ELI 2966.3 EL2 187.3 ALF 86.41

LAUNCH OATE AUG 28 1970 FLIGHT TINE 140.00 ARRIVAL OATE JAN 15 1971

HELIOCENTRIC CONIC DISTANCE 390.318

RL 151.12 LAL -.00 LCL 334.Z_ Vl. _7.046 GAL -1.86 AZL 9.89HC_ 176.64 SNA 1_9.48 ECC .170|4 INC80.1113 VI 29.484
RP 107.53 LAP 3.31 LCP 153._0 VP 37.9_ GAP .84 421_ 170.10 TAL 189.15 TAP 5.79 RCA 107.45 APO 151.51 V2 35.240

RE 94.056 GL 46.99 GP -52.10 7AL 90.77 ZAP 90.56 ET$ 186.E1 7AE 48.g0 ETE 92.03 7AC 27.03 ETC 288.53 CLP 90.91
PLANETOCENTRIC CCNIC

C31326.363 VHt. 36.419 DLA _5._9 RAL 250.07 _0 6575.1 VEL 38.048 PTH 5.54 VHP 47.530 OPA -30.28 RAP 75.41 ECC22.8286

LN04 AZNTH LN_H TIME L-I TINE INJ L4T INJ LCNG INJ RT AS( INJ A_4TH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

90.00 I 3_ 6 3844.02 -1J.19 151.85 166.80 63.82 Z 36 IO 3244.0 -14.62 14_.86

90.00 21 42 33 4588.55 12.23 194.01 155.51 64._6 2_ 59 2 3988.5 8.67 187.14

100.00 3 17 43 3_03.51 -14.19 IL_.33 1_.33 63.41 4 16 7 2903.5 -17.65 |2}.24

100.00 ff'd 39 37 4404.27 15.25 175.97 154.0I 63.97 _3 53 I 3804.3 |1.63 |72.05

IIO.O0 5 11 6 3148.78 -_0.74 104.91 171.85 6_.L=0 6 3 35 2548.8 -24,29 97.56

110.00 23 2 44 4331.77 21.84 I?0.1_ 150.55 63.0_ 24 14 56 3751.8 18.04 162.94

OIFFERENTI4L CORRECTION5 NI0-COUR_[ EXECUTICN ACCURACY ORBIT DETERNINATION 4CCURACY

roE-5.1131 TRA .1_73 TC3 -.0848 BAU 4.2159 _T |014.6 _ _040.0 SG3 56.1 ST _04.9 SR |983.3 SS 1672.9
RO-12.1700 RR4-9.8774 RC3 -.2221 FALP.07313 RRT .82'_3 RRF -.9993 RTF -.8031 CRT .9654 CRS .9997 CST .9590

FOE 2.4828 FR4 2.L_56 FC3 .0477 BSP 8862 _k_ 3204.8 R_ -.0_37 RI3 -.9963 LSA 2708.6 NSA 210.4 $S4 I .4

80E13._'012 0RA 9.8774 9C3 .2378 FSP -164 _1 3|_6.4 _. 555.Z THA 74.14 ELI 213|.7 EL2 J95.2 ALF 68.42



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)
J

LAUNCH DATE AUG 28 1970 FLIGHT TIHE 14Z.00 ARRIVAL DATE JAN 17 1971

HELIOCENTRIC CONIC DISTANCE 401.36S

RL 151.|2 LAL -.DO LOL ]34.28 VL Z7.050 GAL -2.66 ATL 141,46 PiCA IB4.ZB SNA 1Z9.]8 EC( .17417 INC§I ,4569 Vi '29.484
RP 107.55 LAP ].55 LCP 156.95 VP 37.976 GAP 2.51 A?P 36.62 TAL 192.81 TAP 17.10 RCA 106.85 APO 151.91 V2 35.Z35

RC 96.559 GL -59.01 GP 68.86 ?AL 92.0| TAP 92.84 ETS 181.93 7AE 72.28 ETE 273.37 ?AC 146.34 ETC 286.12 CLP 97.89

PLANE T(XENTRIC CONIC

C3 606.938 VHL 24.636 DLA -74.70 RAL 195.30 RA0 6572.6 VEL 26.986 PTH 3.39 VHP 31.533 DPA 80.76 RAP 337.05 ECC10.9887

LNCH ATNTH LNCH TINE L-I TIME INJ LAT INJ LONG |NJ RT kS(: INJ AZNTH ZNJ TII, E PO CST TIN INJ 2 LAT INJ 2 L(_IG

17.44 2 33 36 2421.79 1.46 80.46 104.89 164.69 3 13 58 1821.8 9.18 78.74

162.56 13 24 6 643.09 1.47 284.85 104.91 164.69 13 34 49 43.1 9.18 283.13

17.44 2 33 345 2421.79 1.46 80.46 |04.89 164.69 3 13, 58 1821.8 9.18 78.74

162.56 13 _4 6 643.09 1.47 284.85 104.9| 164.69 13 34 49 43.1 9.18 283.13

17.44 2 33 36 2421 .79 1.46 80.46 104.89 164.69 3 13 58 1821.8 9.18 78.74

162.56 13 24 6 643.09 1.47 284.85 104.91 164.69 13 34 49 43.1 9.18 283.13

DIFFERENTIAL CORRECTIONS NI0-(.OU_ EXECUIION ACCURACY ORBIT OETERNINATION ACCURAO'

TOE 4.3954 TRA 1.1655 TC3 -.0959 _ 1.9548 SGT |f124.Z _ 34fl7.1 SG3 63.9 ST I067.7 SR 5016.8 SS 1788.5

R0-12.8550 RRA-I .53fl3 RC3 .2210 F_J-.0297fl RRT -._M|3 RRF ._3 Rlrl r -.9353 CRT -.9876 CRS-I .0000 CST .9867

F0£-2.7989 FRA -.3211 FC3 .0424 8SP 11723 _ 377S.Z 1_3 -.0(_)_ RZ3 .9970 LSA 3662.5 NSA 162.3 SSA I ,9

(3OE13.5838 8RA 1.9276 _:3 .2409 FSP -2OZ SGI 3748.3 S_Z 474.7 /HA 11Z.93 ELI 3196.3 EL2 158.4 ALF 109.32

LAUNCJ4 DATE AUG 28 1970 FLIGHT TINE 144.00 ARRIVAL DATE JAN 19 1971

HELIOCENTRIC CONIC

RL 151.J2 LAL -.00

RP 107.57 LAP 3.37

RC 96.624 GL -65.53

PLANE TOCF'NTR|C CCNIC

C3 216.577 _ 14.717
LNO4 AZN/H LNO4 TINE

14.97 0 44 57

165.03 II 45 24

14.97 0 44 57

J65.03 IJ 45 24

14.97 0 44 57

165.O3 II 45 24

0ISTM_[ 406.848

LOL 334.28 VL 27.013 GAL o2,39 421. 119.76 PiCA 166.8I SNA 129.26 ECC .17404 INq_9.7562 Vl 29.484

LOP 160.20 VP 37.9_ GAP Z,M _ t'n.4z TAL |9|.48 TAP I8.29 KA 106.76 APO 151.76 v2 35.229

GP 81.68 Z/q. 92.87 ZAP _.|0 [TS 1_.30 ZAI[ 86.72 [Tr 257.00 7AC 159.00 ETC 283.99 CLP 127.90

OLA -76.86 RAL 169.31 RN) _7|.Z VII. IB.38Z PTH 3.04 VHP 18.703 OPA 73.65 RAP 272.46 ECC 4.5643
L-Z TJNE |NJ LAT |NJ _ |NJ RT ASC ZNJ AZMTH INJ TZNE PO CST TIN |NJ 2 LAT INJ 2 LONG

2317.06 8.72 80.50 T7.25 166.70 | 23 34 1717.1 16.50 79.OO

5817.43 8.12 L_O.S3 T'/'.L_ 166.70 13 L_ 21 5217.4 16.50 258.83

2317.08 8.72 BO._tO TI.25 |66.70 ! 23 34 1717.1 16.50 79.00

5617.43 8.72 _.33 T?.g_$ 1645.70 13 L>Z 21 5217.4 16.50 258.83

2317.1_ 8.72 BO._O 77.25 166.70 I 23 34 1717.1 16.50 :_79.O0

_17.43 e._ L_O.33 ?7.L_ 166.70 13 _Z 21 5217.4 16.50 258.B3

OR1BIT DETIERNINATION ACCURACY

ST ZDO.9 _ 2583.9 sS 1044.9

CRT -.45115 CRS -._2 CST .4254

LS_ 2788.4 NS_ 1S2.9 SSA |.6

ELI Z_SS._ EI.Z |78.4 ALF 9_J.05

DIFFERENTIAL _CTIGN3

TOE .0451 TRA ._ TC3 -.Olll| _iU .2940

ROE-6.1413 RRA-1.9070 RC3 .09_ FI_J- .OOE?O

FOE-| .5605 FRA -.43|4 FC3 .0|O_ _P |_J)S9

_OE 6.1415 MA 1.9464 ll_3 .10|9 F!I_ -267

NID-¢CUI_[ I[_EOJTICN ACCURACY

SGT 1_.4 _ 40_7.7 S63 62.7

o.ll_3l liB" ._976 RTF -.7_85

41|Z,_ 11_3 -.O?0J R13 .99_

SG| 40_._ _ 376.7 TNA 97.80

LAUNCH _ATE AUG 2H 1970 FLIGHT TINE 146.00 ARRIVAL CATE JAN 21 1971

HELIOCENTRIC CONIC

RL 151 .12 LAL -.00 LOL 334.26 VL

RP IO7.59 LAP 3.39 LOP 163.45 VP

RC 100.91O GL -65.68 GP 81.72 ZAL

PLAN[TOCENTRIC CONIC

C3 tD6.395 VHL 10.315

LNCH A_HTH LNCH TIME

15.71 O 39 50

164._9 I1 37 21

15.71 0 39 _0

164.29 11 37 21

13.71 0 39 50

164.29 11 37 21

DIFFERENTIAL CORRECTIONS

TDE-3.9277 TRA-1.5061 TO3 -.1519 _AU .2161

ROE 1.3318 RRA -.0250 Re3 .13036 FAU ,00952

FDE-1.4257 FRA -.42_ FC3 -.0775 BSP 12935

_OE 4.1474 _qA 1._O63 _C3 .1519 FSP -350

DISTANCE 412.777

26.993 GAL -2.ZO A?L 110.39 PiCA 189.77 SMA 129.13 ECC .17446

37.936 GAP 2.97 ATP 69.88 TAL 190.50 TAP 20.27 RCA 106.60

93.58 _AP 98.10 ETS 71.67 ZAE 95.15 ETE 162.17 _AC 163.94

INCZ0.3944 Vl 29.484

APO 151.65 V2 35.222
ETC 210.61 CLP-167.97

DLA -76.21RAL 167.66 RAD 65?0.0 VlEL 15.091 PTH 2.71 VHP 13.061 DPA 65.93 RAP 257.76 ECC E.7510

L-I TIME INJ LAT INJ LCN_ INJ RT AS( INJ AZt4TH INJ'TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2188.62 17.09 78.39 73.3Z 165.56 1 16 19 1588.6 24.82 76.61

5691.48 17.10 258.95 73.34 165.56 13 12 13 5091.5 24.83 257.17

2188.62 17.09 78.39 73._2 165.56 ! 16 19 1588.6 24.82 76.61

5691.48 17.10 258.95 73.34 165.56 13 12 13 5091.5 24.83 257.17

2188.62 17.09 78.59 73.32 165.56 1 16 19 1588.6 24.82 76.61

5691.48 17.10 256,95 7_.34 165.56 13 12 13 5091.5 24.83 257.17

NI0-COJRSIE EXECUTION ACCURACY ORBIT DETERNIN_TION ACCUR4C_

S6T 414_.0 S_ 742.1 $63 111.I ST 2422.6 52 740.0 SS 955.7

i_T -.45_| l_F -.5542 RTF .9924 CRT -.8_1 CRS .9265 CST -.9962

4210.9 1_3 .0978 R13 -._38 LSA 2_7.4 NSA 328.5 SSA 2.1

•f_l 4159.4 66_ 657.0 THA 175.18 ELI 2512.1EL2 325.3 ALF 164.52

L_UNCH D_TE AU_ 28 1970 FLIGHT TIN[ 148._ ARRIVAL DATE JAN 23 1971

P_LIOCENTRIC CONIC DISTANCE 410.827

RL 151.12 LAL -.00 LOL 334.28 VL 26.972 GAL -2.0_ A2'L 105.42 _ SNA 128.9_ ECC .17511 INC15.4246

RP IO7.61 LAP 3.39 LCP 166.70 VP 37.916 GAP 3._0 427_ 74.94 TAL 189.60 TAP LP_.46 RCA 106.40 APO 151.57

RC IO3.196 GL -63.71 GP 76.07 ZAL 94.01 ZAP |0|.6_ ETS 46,_ ZAE |01,27 ETE 137.23 _AC 164.29 ETC Z08.76

PLANETOCENTRIC CONIC

C3 63.939 VHL 7.996 OLA -75.29 RAL 174.78 RA0 6569.2 V[L 13.61_ PTH 2.49 _4P 10.141 OPA 59.52 RAP 250.41

LNO_ AZHTH LNCH TIME L-I TIN[ INJ LAT INJ LON_

16.76 1 10 _ 2Lq71.47 24.57 7_.7B

163.24 12 3 38 5578.16 24.57 257._
16.76 I IO L:_ 2071.47 24.57 73.78

163.24 12 3 38 5578.16 24.57 257.39
16.76 1 10 22 2071.47 24.57 75.78

163.24 12 3 38 5578.16 24.57 257._9

DIFFERENTIAL CORRECTIONS

T02-2.8564 TRA-I.Og_6 TC3 -.4652 6AU .4406

ROE 2.4298 RRA .4417 RC3 ._218 FAU .01980

FOE-1.6963 FRA -.4199 FC3 -.2681 6.SP 13783

ODE 3.7501 BRA 1.1795 BC3 .5154 FSP -495

Vl 29.484

v2 35.215
CLP-146.79

ECC 2.0523

INJ RT A_ INJ AZeNTH INJ TIME PO CST TIN INJ Z LAT INJ E LONG
77.87 163.79 I 44 53 1471.5 32.23 73.56

77.g0 165.79 13 36 36 4978.2 32.23 255.17

77.87 163.79 I 44 53 1471.5 32.23 73.56

77.90 163.79 13 56 36 4978.2 32.23 255.17

77.87 163.79 1 44 53 1471.5 32.23 73.56

77.90 163.79 13 36 36 4978.2 32.23 255.17

NID-CO.IRSE E_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_

SGT 3777.4 S6R 2170._ SG3 151.3 ST 2246.5 SR 1780.8 SS 1109.6

RRT -.9_11_F -._56 RD" .9774 CRT -.9773 CRS .9973 CST -.9902

4356.6 223 .1160 R!3 -.991! LSA 3059.0 HSA 303.1 55_ 2.9

SG1 4504.8 $62 6?0.0 THA 150.96 ELI 2851.3 EL2 297.0 ALF 141.74
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH DATE AUG 28 1910 FLIGHT TIN? 150.00 ARRIVAL 0ATE JAN ?5 J971

HELICX:[NTRIC CONIC

RL 151.1? LAL °.(X}

RP 107.64 LAP 3.39

RE 103.482 GL -60.94

PLANET(XENTRIC CONIC

C3 43.587 VHL 6.602

LN(.J4 ATNTH LNCH TIN?

I8.15 I 5I 13

161.8S IZ :_ S0

18.15 I 51 13

161.85 IZ 38 50

18.13 I _I I_

161.85 IZ _ 50

OIFF[RENTIAL CORI_C TICNS

TD£-Z.7673 TRA -.e_l TC3-.eSlO _AU .5446

RO£ 2.2846 RRA .3_ RC3 .4276 F/,J .02864

FD1[-2.0237 FRA -._2 FC3 -.36_8 BSP 13008

eoE 3.3883 _A .g053 BC3 .9343 FSP -¢R3

01STANCE 424.922

LOL 334.28 VL 26.949 6AL -1.85 AZL 10_.37 PiCA 196.01 SMA 128.83 [CC .17593 INCIZ.3712 V; ?9.484

LOP 169.94 VP 37.892 GAP 3.63 ATP 78.09 TAL 188.70 TAP 24.72 RCA 106.16 APO 151.49 V? 35.707

GP 70.17 ?AL 94.14 ZAP 105.47 ET$ 42,38 ?_[ 106.18 ETE 134.39 ZAC 161.86 ETC 222.43 CLP-14;.84

DLA -74.08 RAL 164.31 RA0 63_.7 _[L 12.843 PTH 2.34 WAP 8.455 DPA 53.76 RAP 245,56 ECC ;.7173

L-I TIN[ IN; LAT IN; _ IN; RT ASC IN; A214TH IN; TIN[ PC) CST TIN IN; 2 LAT IN; 2 LONG

1973.94 J0.55 72.M _14.61 161.43 2 24 7 1373.9 38,I0 69.87

$486.14 30.36 253.28 84.63 161.43 14 IO 16 44186.1 38.tU 232.87

1973.94 _,55 72.68 e4.61 161.43 2 24 7 1373.9 3H.ID 69.87

5486.14 30.56 253.M 84.63 161.43 14 10 16 4886.1 38.10 ?52.87

1973.94 30.35 PZ.M 114.61 161.43 2 24 7 1373.9 38.1D 69.87

5486.14 _0.36 253.M IM.63 161.43 1_ 1O 16 4886.1 38.10 ?32.8?

N;0-C_I_ [X[CUT|(_I ACCURACY CR61T OETERNINATZON ACCURACY

SGT $742.3 SGR 232D.8 SG3 193.3 ST 2530.2 SR 2008.4 SS 1305.?

RRT -.9451 _ -.9914 R1T .9712 CRT -.9872 CRS .9993 CST -.9974

S_ 4403.7 RZ3 .1368 R13 -.9875 LSA 3474.2 NSA 262.3 SSA 3.6

SGI 4355.1 _ 631.9 TIM 148.85 ELI 3220.6 EL2 25;.3 ALF 141.64

LAUNO_ 0ATE AUG 28 1970 FLIGHT TIN[ |52,00 ARRIVAL OATE JAN 27 J971

HELI(XENTRIC CCNIC

RL 151.|2 LAL -.00
RP 107.66 LAP 3.37

RC 107.765 GL -97.84
PLANET(X:ENTRIC C(_IIC

C3 32.344 W_L 5.f_7

LNO4 A1_TH LNO4 TIN[
I9.91 2 33 15

I60.09 I3 13 37

19.9I 2 33 15
160.09 13 13 37

19.9I 2 33 15

160.09 13 13 37

DIFFERENTIAL O_CTI(_

7D£-2.7739 TRA -.6570 TC3-1.2710 _ .6103

ROE 2.0284 RRA .2143 RC3 .6139 FAU .0_94

FOE-2.2934 FRA -.IGOR FC3 -.g_88 BSP 14031

60[ 3.4364 BRA .6911 23 1.4113 FSP -767

DI$TANQE 431.O1_

LG. 334.Z$ VL Z_.9_4 G*L -1.(_S AZL |00.30 HCf 199.19 _NA 1_.66 [CC .17688 INCJO.3048 Vl 29.484
LCP 173,18 VP 37.866 GAP 3.97 A21P _IO._N_ TAL 187.79 TAP 26.9_ l_A 105.g0 APO 151.42 v2 35.198

OP 64._8 ZAL 93.94 ZAP 10_.31 ET$ 42.010 2AlE 110.27 [TE 133.29 ZAC 158.19 ETC 232.54 CLP-I41.06

DLA _1'Z.36 RAt. 193,94 RAO 6_(1_.3 VI[L 12.3_ PTN 2,24 _4P 7,366 DPA 48.38 RAP _42.07 ECC 1.5373
L-I TINE |NJ LAT |NJ _ |NJ RT AS_ |NJ AZNTH IN; TIN? PO CST TIM IN; Z LAT IN; 2 LONG

1894.8l 33.07 69.0_ 91.18 158.51 3 4 50 1294.8 42.45 65.50

3414._ 33.0_ Z_.83 91.21 1_8._1 Jd 43 52 4814.7 42.46 2_0.Z9

1894.81 35.07 69.05 91.38 158.51 3 4 50 1294.8 42.45 65.30
5414,_ 35.0_ 2_3.83 91.21 138.51 14 43 52 4814.7 42.46 250.29

1894.81 35.07 6_.05 91.18 158.51 3 4 50 1294.8 42.45 65.50

3414.66 35.08 253.83 91.21 138,51 14 43 52 4814.7 42.46 250.29
NIO-Q3UI_J[ E_E_JTION ACCURAC_ ORBIT DETERNIN_TION ACCURAC_

8GT 3643.9 SGq _'_76.4 SG3 237.5 ST 2872.4 SR 2055.0 SS I482.3

RRT -.9497 RRIr -.9924 R1T .96_9 CRT -.9919 CRS .9998 CST -.9943

S_ 4467,4 1_3 .1318 RI3 -.9843 LSA 3823.3 MSA 229,9 $SA 4.4

561 4424.3 S(12 619.2 THA 150,00 ELI 3525.4 EL2 212.9 ALF 144.49

LAUNCH DATE AUG 28 1970 FLIGHT TIN[ 154.00 ARRIVAL DATE JAN 29 1971

HELIOCENTRIC CONIC 0ISTAN_E 437.I30

RL 131.12 LAL -.00 LOL 334.?6 VL 26.898 GAL -1.48 AZL 98.81 hlCA 202.38 SNA I28.49 ECC .I7796 INC 8.8087

RP ;07.69 LAP 3.34 LOP 176.43 VP 37.8_) GAP 4.30 AZP 81.85 TAL 186.85 TAP 29.23 RCA 105.62 APO 151.35

RC liD.046 GL -54.62 GP 59.34 ?AL 93.42 ZAP 113._ ETS 42.17 7All 113.68 £TE 137.40 ?AC 154.14 ETC 239.19

PLAN[TO_ENTRIC CONIC

C3 23.508 VHL 3.051 DLA -70.76 RAL 202._5 RAD 6568.0 VI[L 12.120 PTH 2.17 VHP 6.668 0PA 43.32 RAP 239.50

VJ 29.484

V? 35.189

CLP-;41.73

[CO 1.4198

LNCH ArMTH LN_H TIN[ L-I TIN[ IN; LAT IN; LONG IN; RT A_ IN; A1_ATH IN; TIN[ PO CST TIN IN; ? LAT IN; Z LONG
71.98 3 13 8 1850.50 38.34 64.95 96.81 155.16 3 45 39 12_0.5 45.51 60.58

138.02 13 44 48 5360.41 38.35 Z51 ._7 96.84 155.16 15 14 9 4760.4 45.51 ?47.30

ZI.98 3 13 P 1850.50 38.34 64.95 96.81 155.16 3 43 39 1230.5 43.51 60.58

138.02 13 44 48 5_O.41 38.35 251.87 96.84 155.16 15 14 9 4760.4 45._1 247.30

21.98 3 13 8 1830.50 _.34 6d:_ _.81 155.16 3 43 39 12_0.5 45.51 60.38
138.02 13 44 48 5_60.41 38.35 231.B7 9G.84 133.16 15 14 9 4760.4 45.51 247.50

OIFFER1ENTIAL CORI_CTIONS NID-.COURS[ E_ECUTICN ACCURACY (3R_IZ 0ETEI_IINATION ACCURAC_

TDE-2.7443 TRA -._024 TC3-1.7657 6AU .6561 S_T _J/_3.0 S_R 2157.3 SG3 278.7 ST 3156.6 SR 1982.2 55 1603.6

ROE 1.7443 RRA .109_ RC3 .7642 FAU .O44L_ RRT -.9532 RRF -.9919 RTF .9683 CRT -.9942 CRS -_J_J"3 CST -.9953
FOK-2.4476 FRA -.1837 FC3-1._02 BSP 14229 _ 4_29.7 RZ3 .16_!_ RI3 -.9815 LSA 405_.5 NSA 205.8 SSA 5.3

BO£ 3.2517 _RA .ill42 _C3 1.9239 FSP -897 .%1 449"Z.7 _ 378.2 THA 1_2.19 ELl 3723.0 EL2 181.2 ALF 147,94

tJU.W_ OATE AUG 28 J970 FLIGHT TIN[ 136.00 ARRIVAL DATE JAN 31 1971

H£LIC_ENTRIC CONIC

RL 131.12 LAL -.00

RP I07.72 LAP 3.30

RC 112.324 GL -51._

PLAI_TOCENTRIC CONIC

C3 21.O64 VHL 4.590

LNO-t A2_4TH LNCH TIN?
24.29 3 50 1

153.71 14 |1 45

24.29 3 50 1

135.71 14 11 45

24.29 3 50 1

155.71 14 II 45

OIFFERI[NTIAL CCI_q[CTION$

TOE-2.6726 TRA -._02 TC3-2.2979 _AU .6922

ROE 1.4742 RRA .0273 RC3 .8732 FAU .05016

FDE-2.4845 FRA -.0564 FC3-2.0614 _SP |4477

_OE 3.0523 _RA .3613 6C3 2.4582 FSP °1014

DISTANCE 443.223

LOL 3_4.28 VL L_.87! GAL -1.2B A21. 97.67 HO_ Z05.§8 SNA

LOP 179.66 VP 37.811 GAP 4.64 AZP 83.07 TAL 185.87 TAP

GP 34.50 ZAL 9"Z.39 ZAP 117.64 ETS 42.48 ?HE 116.48 ET[

12B.50 ECC .17917 INC 7.6706 Vl 29.484

31.46 RCA 105.32 APO 151.29 v2 35.179

139.99 7AC 150.1E ETC 243.65 CLP-143.01

OLA -68.77 RI¢ 210.85 RAO 6567.9 VI[L 11.935 PTH 2.12 _I.IP 6.203 OPA 38.56 RAP 237.64 ?CO 1.3467
L-I TIN? IN; LAT IN; _ IN; RT AS_ IN; A1_ATH IN; TIN[ PO CST TIN IN; 2 LAT IN; 2 LONG

1777.52 40.37 (d_,5_ 101.41 151.33 4 19 39 1177.5 47.48 55,30

3320.0_ 40._ 249,88 101.43 151.52 15 40 _5 4720.1 47.48 244.66

1777.32 40.57 _0.5_ 101.41 151.53 4 19 39 1177.5 47.48 55.30

33L_O.08 40.58 249.88 101.43 151.52 15 40 25 4720.1 47.48 244.66

1777.52 40.57 60.52 101.41 151.53 4 19 39 1177.5 47.48 55.30

532'0.08 40.38 249.88 101.43 151.52 15 40 25 47L:'0.1 47.48 244.66

NIO-OOU_S_ _X£CUTION ACCURACY OR61T 0ETERNIN_TION ACCURACY

S_T 41_8.0 _ _D09.6 SG3 314.4 ST 3357.8 SR 1840.8 SS 1663.5

RRT -.9_58 R_F -.9906 RTT .9685 CRT -.9954 CRS l.O000 CST -.9957

S_ 4600.2 R23 .1672 R13 o.9792 LSA 4170.8 HSA 188.3 SSA 6.3

SGI 4568.9 SG2 535.3 THA 154.73 ELl 3826.2 EL2 154.9 ALF 151.33
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 1970)

LAUNCH OATE AUG 28 1970 FLJ(_IT T|N[ 158.00 ARRIVAL CAT( FEB Z 197!

HELIOCENTRIC CONIC

RL 151.12 LAL -.00

RP 107.75 LAP 3.26

RC 114.599 GL -48.17

PLANETC(ENTRIC CONIC

C3 18.036 VHL 4.247

LNC.H AZNTH, LNCH TIN[

26.77 4 24 4

153.Z3 14 34 49

16.77 4 24 4

155.Z3 14 34 49

26.77 4 24 4

153.23 14 34 49

OIFFER(NTIAL CORRI[CTIONS

TD(-2.5693 TRA -._'_32 TC3°2.8457 _ .7_'_5

RO( 1.2346RRA -.03_ RC3 .9381FAU .05456

F0(-2.4|_ FRA .0842 FC3-2.6187 6SP 14735

BO( 2.8505 BR4 .22_2 8(.3 2.9964 FSP -1106

01STAN(:( 449.304

LOL 334.28 VL 26.843 GAL -1.07 ATL 96.77 HCA Z08.79 SNA 128.12 [CC .18049 INC 6.7713 Vl 29.484

LOP 182.90 VP 37.781 GAP 4.97 A?P 84.06 TAL 184.87 TAP 33.66 RCA 104.99 APO 151.24 v2 35.169

GP 50.05 7AL 91.48 ZAP 121.54 (TS 42.77 7AE 118.76 (TE 142.77 7AC 146.3J ETC 246.75 CLP-144.55

0LA -66.64 RAL 218.01 RAÛ 6567.7 V(L 11.808 PTH 2.09 VHP 5,901 0PA 34.12 RAP 236.33 (CC 1.2968

L-I TIN[ INJ LAT INJ LON_ INJ RT ASC INJ A2'NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

I733.10 41.96 55.gO 105.14 147.77 4 52 57 1133.1 48.56 49.88

5290.9_ 41.97 247.95 105.16 147.77 16 3 0 4691.0 48.57 241.92

1733.10 41.96 55.g0 105.14 147.77 4 52 57 1133.1 48,56 49.88

5290.96 41.97 247.95 105,16 147.77 16 3 0 4691.0 48.57 241.91

1733.10 41.96 55.gO 105.14 147.77 4 52 57 1133.1 48.56 49.88

5290.96 41.97 247.95 105.16 147.77 16 3 0 4691.0 48.57 241.92

NI0-COURSE [X[CUTION ACCURACY CRSIT OETERt41NATION ACCURAC_

SGT 4293.5 _ |850.6 SG3 342.2 ST 3474.5 SR 1666.2 SS 1665.5

I_T -.9571 i_ v -.9085 R1T .9_18 CRT -.9961 CRS 1.0000 CST -.995H

S_ 4675.4 _ .1_2 R13 -.9773 LSA 4194.2 NSA 175.7 $54 7.3

SGI 4649.0 Sr_ 495.5 THA 157.31 £LJ 3851 .1 EL2 J 32.7 ALF 154.44

LAUNC_ OATIr AUG 28 1970 FLI_IT TIN[ 1(O.00 ARRIVAL CAT£ FEB 4 1971

HELIOCENTRIC CCNIC

RL 151.12 L4L -.00

RP 107.79 LAP 3._0

RC 116.871GL -48.O1

PLAN[ TOCENTRI C CONIC

C3 15.906 V_ 3.988
LNCH A_TH LNCH TIN[

29.37 4 55 42

150.63 14 54 33

29.37 4 55 42

150.83 14 54 33

29.37 4 55 42

_50.63 14 54 33

OZFF(R(NTIAL COR_[CTION5

T0(-2.4455 TRA -,08TF TC3-3._543 _ .7505

ROE J.0311 _A -.0856 RC3 ._7 FAU .05757

FOE-Z.27_N5 FRA .2_J4 FC3-3.1334 BSP 1-5011

80£ 2.6540 8R4 .IL_Z6 0C3 3.5293 FSP -1175

0ISTAI_E 455.3_

LOt. 334.28 VL 16.813 GAL -.85 A2_. 96.04 HCA 212.0(] ,_44 127.92 (CC .18194 IN(: 6.0389 Vl 29.484

LOP 186.14 VP 37.750 GAP 5.30 42'P 84,87 TAt. 185.83 T4P 33.83 RCA 104.65 APO 151.19 V2 35.158

GP 46.00 ZAL 90.09 ZAP 125.25 (TS 4Z.97 ZAE 120.56 (T( 145.56 ZAC 142.78 ETC 249.O1 CLP-146.19

0LA °64.42 RAL 124.45 RAO 6567.6 VEL 11.717 PTH 2.06 VHP 5.708 0PA 29.99 RAP 235.49 ECC 1.261_
L-I TINE INJ LAT INJ _ INJ RT ASC INJ AZNTH ZNJ TIN[ PO CST TI_ INJ 2 LAT INJ 2 LONG

1695.O9 42.67 51.24 106.25 144.03 § 23 38 1093.1 48,94 44.51

527! .13 42.M 246.19 1_,26 144.03 16 _'_ 24 4671.1 48.95 239.45

1_5,09 42.67 51.24 1(_.25 144.0_ 5 23 58 1095.1 48.94 44.51

5271.13 42._ 246.19 IO_.L_ 144.03 16 22 24 4671.1 48.95 239.45

1695.09 42.67 51.24 1_._5 144.05 5 23 58 1095.1 48.94 44.51

5271.13 42.68 246.19 10_.Z_ 144.03 16 22 24 4671.1 48.95 239.45

NI0-COURS_ (_CUTIOI ACCURACY ORBIT 0ETERNINATION _CCURAC_

SC,T 4445.1 _KR 16_4.1 8G5 362.0 ST 3515.4 5R 1484.0 SS 1619.3

I_RT -._73 mr -.9_N_ RTF .9692 CRT -.9966 CRS .9999 C$T -.9955

47_?.0 RZ3 .1652 RI5 -.9757 LSA 4141.8 NSA 166.6 SSA 8.5

_1 4734.7 S_2 459.8 _ 159,76 EL1 3814.1 EL2 113.2 ALF 157.16

LAUNCH OAT[ AUG 28 1970 FLIGHT TIN[ 162.00 ARRIVAL CATE FEB 6 ;971

HELIOCENTRIC CONIC

RL 151.12 LAL -.00

.RP 107.82 LAP 3.13

RC 119.138 GL -41.92

PLANETOCENTRIC CONIC

C3 14.379 VHL 3.792

LNCH ATNTH LNCH TIN[

32.07 5 25 26

147.93 15 11 31

32.07 5 _5 _6

147.93 15 11 31

32.07 5 25 L_

147.93 15 11 31

OIFFERENTIAL CORI_CTIONS

TOE-2._O97 TRA .04_ TC3-3.9"_'_7 6AU .7764

ROE .8632 RRA -.1231RC3 .9626 FAU .05922

FDE-Z.0900 FRA .3741 FC3-5.5636 BSP 15313

80( 2.4658 _RA .1327 6C3 4.0391FSP -ILP_3

OISTANC( 461.416

LOL 334.28 VL 26.783 GAL -.62 AZL 95.43 NCA 215.21 SM4 127.72 ECC .18352 INC 5.4275

LCP.189.37 VP 37.718 GAP 3.63 A2'P 85.36 TAL 182.76 T4P 37.97 RCA 104.28 APO 151.16

GP 42.34 7AL 88.46 7AP 118.74 (TS 43.10 7_ 121.95 (T( 148.27 7AC 139.58 ETC 250.72

DLA -62.14 RAL 230.30 RA0 6567.6 _q[L 11.652 PTH 2.05 VHP 5.394 0PA 26.19 RAP 235.04

L-I TIN[ INJ LAT |NJ _ INJ RT AS(: INJ AZI4TH INJ TIN[ PO'CST TIN ZNJ Z LAT

1661.g(] 42.83 46.6,?. 110.95 140.41 3 53 8 1061.9 48.75

5259.07 42.83 244._ 110.96 140.41 16 39 I0 4659.1 48.76

1661.g0 42.83 46.62 110.95 140.41 3 53 8 1061.9 48.75

5239.07 42.83 244.68 110.9_ 140.41 16 39 10 4659.1 48.76

1661,90 42.83 46.61 110,95 140.41 5 53 8 1061.9 48.75

5259.07 42.85 244,(d_ 110,96 140.41 16 39 10 4659.1 48.76

NI0-CCURS[ (_ECUTION 4CCUR4CY

8_T 4_dl8o7 _1_ 1546.8 SG3 574.1

RRT -.9563 _1_ -.M16 RTlr ._94

_B 4842.3 1_3 .1586 R13 -.9744

S_I 48_.2 _ 4_0.2 THA 161._

Vl 29.484

V2 35.147

CLP-147.85

ECC 1.2366

INJ 2 LONG

39.31

237.37

39.31

237.37

39.31

237.37

OR6IT 0(TERt411_TICN ACCURAC_

ST 3491.4 SR 1310.0 SS 1536,9

CRT -.9970 CRS .9997 CST -.9949
LSA 4030.2 MSA 160.4 SSA 9.7

ELI 3727.9 EL2 95.6 ALF 159,48

LAUNCH OATE AUG 28 1970 FLIGHT TIN[ 164.(_3 4RRIVAL OATE FEB 8 1971

HELIOCENTRIC CONIC

RL 151.12 LAL -.00

RP 107.86 LAP 3.09

RC 121.402 GL -M.89
PLANE TOCENTRZ ¢ CONIC

C3 13.279 VW4. 3.644

LNCH A_qTH LNCH TIM[

34.83 5 53 41

145.17 15 2_ 6

34.83 5 53 41

145.17 15 26 6

34.83 5 53 41

145.17 15 26 6
DIFFERENTIAL CCI_C T IONIS

TOE-2.1690 TRA .1gl30 TC3-4.4179 _AU .B017

ROE .7286 RR/, -.1518 RC3 .9357 FAU .05982

F'OE-Z.8772 FRA .5130 rC3-3.gOOl BSP 15607

60E 2.2881 BRA .2431 BC3 4.5159 FSP -1248

OIST_NQ[467.445

LOL 334.2_ Vl. _.752 GAL -.I1_ A2L 94.9| Hr.A 218.42 ,T_

LOP 192,_O VP _7.M5 GAP 5,_1_ &2'P 8_,!5 TAt. 181,66 T4P

GP 39.06 IAL 86,61 Z4P 131,99 ET8 4_,18 7_E 113.01ETE

127.52 ECC .18522 IN(: 4.9065 VJ 29.484

40.08 RC4 I03.90 APO 151.13 v2 35.136
150.82 ZAC 136.71ETC 252.05 CLP-149.50

OLA -59.82 RAL 235.67 _ 6_67.5 _EL 11._05 PTH 2.05 _ 5.540 OP_ 22.69 RAP 234.91 ECC 1.2185

L-I TINE INJ LAT INJ _ INJ RT AS(: ZNJ A21dTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
_632.27 47.93 42.13 113.41 136.98 6 _3 53 1032.3 48.10 34.37

5253.83 42.54 243.51 113.43 136.97 16 53 40 4633.8 48.11 235.75

1632.27 42.53 42.13 113.41 136.98 6 20 35 1032.3 48.10 34.37

3253.83 42.34 243.51 113.43 136.97 16 53 40 4653.8 48.11 235.75

1632.27 42.53 42.13 113.41 136.98 6 20 33 1032.3 48.10 34.37

3253.83 42.54 243.51 113.45 136.97 16 53 40 4653.8 48.11 235.75

MI0-COUR_ EXECUTION ACCUR4CY ORBIT OETERNINATION ACC_ACY

SGT 4727.6 .%R 1415.1SG3 380.2 ST 3416.3 SR 1154.5 SS 1432.1

RRT -.9543 R_F -.9_5 RTF' .9696 CRT -.9974 CR5 .9992 CST -.9940

S_ 4934.8 R23 .1484 R13 -.9734 LSA 3876.9 MSA 156.6 $SA 10.9

SGJ 4918.0 862 406.6 THA 163.95 ELI 3605.2 EL2 78.9 _LF 161 .36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE AUG 28 1970 FLI_4T TIN[ 166,00 ARRIVAL DATE FEB 10 1971

HELIOCENTRIC CONIC

RL ISI.IZ LAL -.00

RIP 107.89 LAP 2.96

RC J23.660 GL -35.95

PLAN[TOCENTRIC CONIC

¢3 12.496 _ 3.535

LIq_l ATNTH LNCH TIN[

37.65 6 20 48

14Z.35 15 38 35

37.65 6 20 48

142.35 15 38 35

37.65 6 20 48

IAZ.35 I5 38 35

DIFFERI[NTIAL COR_ECTXONS

TOE-2.OZ_ TRA .3351 TC3-4.8564 BAU .8248

• 6Z_O _A -.2144 RC3 .B870 F_J .05932

Fmr-1,6582 FRA .64_9 FC3-4.1099 6_k° 15865

8OE 2.1193 ERA .37/8 _3 4.9367 FSP -1252

OISTAN(:[ 4?3.456

LOL 334.28 VL 26.720 GAL -.12 AZL 94.45 HCA 221.63 ,?#4A 127.31 ECC .18706 INC 4.4546 VI 29.4_4

LGP 195.83 VP 37.652 GAP 6.29 AZP 86.67 TAL 180.54 TAP 42.17 RCA J03.49 APO 151.12 v2 35.I24

GP 36.11ZAL 84.58 ZAP 135.01ETS 43.22 ZAE |23.78 ETE 153.J8 ZAC I34.I5 [TC 253.I3 CLP-|GI.IO

0LA -57.47 RAL 240.65 RAD 6567.5 _EL 11.571 PTH 2.02 VHP 5.532 0PA 19.49 RAP 235.07 ECC I.ZD57

L-] TIN[ ]NJ LAT [NJ LONG INJ RT AS_ INJ ATNTH INJ TIN[ PO CST TIM INJ Z LA T INJ 2 LONG

1605.17 41.87 37.79 I|S.76 133.77 6 47 33 IO05.Z 47.10 29.72

5254.80 41.88 242.73 115.77 133.76 17 6 I0 4654.8 47.11 234.65

1f_O5.17 41.87 37.79 115.76 133.77 6 47 33 1005.2 47.10 29.72

5254.80 41.88 242.73 115.77 133,76 17 6 I0 4654.P 47.11 234.65

1_5.17 41.87 37.79 145.76 133.77 6 47 33 1005.2 47.10 29.72

5254.80 41.88 242,73 115.77 133.76 17 6 I0 4654.8 47.11 234.65

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 4857,1SC_ 1296.4 SG3 381.0 ST 3299.3 SR 102D.6 SS 1315.2

RRT -.9505 RRF -.9699 RTF .9695 CRT -.9979 CRS .9982 CST -.9926

5027.7 RZ3 .1364 R13 -.9724 LSA 3692.2 MSA 155.2 55A 12.3

$61 !10|2.5 S_ 390.9 THA 165,65 ELI 3A52.9 EL2 62.8 ALF 162.84

LAUNCH DATE AUG 28 1970 FLIGHT TINE 168.00 ARRIVAL 0ATE FEB 12 197!

HELIOCENTRIC CCNIC
RL 151.12 LAL -.CO I..CL 334.2_ VL

RP 107.93 LAP 2.86 _ 199.05 VP

RC 125.912 GL -33.09 GP 33.48 ZAL

PLAN(TOC(NTRIC r..OllC
C3 11.9¢=0 _ 3.458

LNO_ AZt4TH LNQ_ TIN[
40.52 6 47 4

139,48 15 49 10

40.52 6 47 4

139.48 15 49 10

40.52 6 47 4

139.48 15 49 10

0IFFEm[NTIAL CCR_ECTIQqS

TOE-I .8693 TRA .4919 TC325._24 8AU .8419

ROE .9309 RRA -.1952 RC3 .8115 FAU .05737

F01[-1.4174 FRA .TT/S FC3-4.1528 65P 16050

1.943261_ .5L_2 _k_3 5,2653 F$P -12"Z8

OIST_M_K:E 479.447
26._7 GAL 44 A2'L 94.06 I'_ 224;84 $NA

37.617 GAP 6,62 AZP 67.12 TAL 179.38 TAP

82,37 ZAP 137,61 ITS 43.27 ZAIE 124._4 ETE

127.09 ECC .18905 IN(: 4.0567 Vl 29.484

44.L:_ RCA 103.07 APO 151.12 v2 35.112

155.33 ZAC 131,89 ETC 254.03 CLP-152.66

OLA -55.11 _ 245.25 240 6567.5 _IEL 11.548 PTH 2.02 _AP 5.559 OPA |6.55 RAP 235.47 ECC 1.I968
L-I TINE |NJ I.AT INJ _ |NJ RT A_ |NJ AZNTH |NJ TINE PO CST TIN INJ 2 LAT INJ Z LONG

1579.85 40.gO 33.63 J|8.07 1_0.82 7 13 24 979.9 45.82 25.35

_26| .53 40.92 242.56 118.09 130.81 J7 16 51 4661.5 45.83 234.08

1579.85 40.90 _3.63 118,07 130,6_ 7 13 24 979,9 45.82 25.35
5261.53 40.92 242.36 118.09 130.81 I7 16 51 4661.5 45.83 234.08

1579.85 40.90 33.63 118.07 130.82 7 13 24 979.9 45.82 25.35

5261.53 40.9_ 242.36 116.09 130.81 17 16 51 4661.5 45.83 234.0_

NID-OOU_ £XEOUTION ACCURACY CRBIT OETERNINATION ACCURACY

_k;T 4956.7 _GR 1186.8 SG3 375.0- ST 3128.3 SR 896.0 SS 1174.4

_T -.94_4 W -.9_12 RTF .9676 CRT -.9985 CRS .9959 CST -.9898

_O9_,9 R_ .12_Z R15 -.9700 LSA 3455.8 MSA 159.8 SSA 13.7

S_1 5082.4 S_ 384.0 THA 167.20 ELI 3253,7 EL2 47.9 ALF 164.04

LAUNCH DATE AUG 28 1970

HELI(XENTRIC CONIC

RL ISI.lZ LAL -.00

RP 107.97 LAP 2.75

RE 128.158 GL -30.31

PLAN[T(_ENTRIC CONIC

C3 11.622 VHL 3.409

LNCH A_4TH LN_H TINE

43.43 7 12 44

136.57 15 37 58

43.43 7 I2 44

136.57 15 57 58

43.43 7 12 44

136.57 15 57 58

FLIGHT TINE IT0.DD ARRIVAL GATE FE_ 14 1971

_ISTAI_E 485.4|7

LOL 334.28 VL 26.654 GAL .43 AZL 93.70 H_A 228.05 5NA IZ6.SH ECC .19119 INC

LOP 202.27 VP 37.582 GAP 6.95 AZP 87.52 TAL 178.Z0 TAP 46.23 RCA 1OZ.6Z APO

GP 31.13 ZAL B0.04 ZAP 140.39 ETS 43.34 ZAE 124.72 ETE 157.27 ZAC 1_9.89 ETC

3.7015 Vl 29.4_4

151.14 v2 35.099

254.H1 CLP-154.17

0LA -52.76 RAL 249.57 RAO 6561.4 VI[L 11.533 PTH 2.OJ VHP 5.615 DPA 13._5

L-I TINE INJ LAT INJ LONG INJ RT A$_ ;NJ A2'NTH INJ TIME PO CST TIM

1555.59 39.71 29.63 120.4! 128.12 7 38 39 955.6

5273.BO 39.72 242.44 120.42 128.11 17 25 5I 4673.8

1555.59 39.71 29.63 120.41 128.12 7 38 39 955.6

5273,_O 39.7_ 242.44 120.42 128.1I 17 25 51 4673.H

1555.59 39.7J 29.63 120.41 128.J2 7 38 39 955.6

5273.80 39.72 242.44 120.42 128.11 17 25 51 4673.8

RAP 236.09 ECC 1.1913

INJ 2 LAT INJ 2 LONG

44.33 21.24

44.34 _34.05

44.33 _I._4

44.34 _34.05

44.33 _I.24

44.34 234.05

DIFFERENTIAL CORRECTIONS

TDE-I.7197 TRA .6466 TC3-5.5119 6AU .8643

ROE .4626 RRA -.21_3 RE3 .7484 FAU .05577
FOE-1.1999 FRA .8844 FC3-4.1543 6SP 183_4

BOE 1.7809 ERA .6793 8C3 5.5624 FSP -lZ13

MID-COURSE EXECUTION ACCURACY

S_T 5069.6 sGq 1095.2 S_3 367.8

RRT -.9372 I_F -.9510 RTF .9677
S_6 5186.6 _3 .1123 R13 -.9_94

S61 5173.O S(,Z 374.4 THA 168.49

LAUNCH 0ATE AUG 28 1970 FLI_,IT TINE 172.00

HELIGCENTRIC CONIC

RL 151.12 LAL -.00

RP 108.01 LAP 2.64

RC 130.397 GL -_7.63

PLANETOCENTRIC CONIC

C3 11.45& Vl,fl. 3._4

LNO4 A2'MTH _ TIN[
46.38 7 37 59

133.62 16 5 I

46.38 7 37 59

133.62 16 5 1

46.38 7 37

133.62 16 5 I

DISTANCE 491.365

LOL 3_4.28 _. _=_.6_ G_I. °72 _ 93.38 H(.A 231.26 SNA

LOP Z05.49 VP 37.546 GAP 7._3 A2'P 67.88 TAL 177.(30 TAP

GP 29.04 ZAL 77.61 ZAP 142.78 ET$ 43.44 ?_ 124,97 ETE

ORBIT 0ETERMINATION ACCURACY

ST 2942.2 SR 796.7 SS 1047.4

CRT ".9992 CR5 .9913 CST -.9863

LSA 3217.3 MSA 163.0 SSA 15.0

EL1 3048.0 ELZ 30.9 ALF 164.86

OLA -_O.41RAL 253.6_ RAO 6567.4 V_L 11.5L_ PTH 2.01 VHP 5.694 0PA 11.38

L-I TINE INJ L_T INJ _ |NJ RT A_ INJ A214TH INJ TIN[ PO CST TIM
1531.73 38.32 25.78 1_.79 125.6_ 8 3 31 931.7

3291.59 38.35 242.97 122.80 125.67 17 33 12 4691.6

1531.73 38.32 25.78 IL_Z.79 125.68 8 3 31 931.7

5291.59 38.33 242.97 122.80 125.67 17 33 12 4691.6
1531.73 38.32 25.78 122.79 125.68 8 3 31 931.7

5291.59 38.33 242.97 IL_Z.BO 125.67 17 33 lZ 4691.6
NIO-ODUR_ EXECUTION ACCURAC_

SGT _176.7 S0R 1019.3 SG3 359.2

RRT -.9"286 RRF -.9392 RTF .9673

5276.1 R_ .0977 R13 -.9687

SGI 5262.9 S62 371.9 THA 169.59

DIFFERENTIAL CORRECTIONS

TDE-1.5728 TRA .8100 TC3-5.7367 6AU .8846
ROE .4109 RRA -.22D5 RC3 .67_9 F_J ,-_zJ365

FDE-I .0031 FRA .9863 FC3-4.0546 6SP 16648

OoE 1.6256 ERA .8_95 8C3 5.7769 FSP -1193

ARRIVAL CATE FEB 16 1971

126.66 ECC .19348 INC 3.3806 Vl 29.484

48.26 RCA 102.16 APO 151.17 v_ 35.086

159.01ZAC 128.14 ETC 255.50 CLP-155.6_

RAP 236.89 ECC 1.1885

INJ 2 LAT INJ _ LONG
42.67 17.35

42.68 234.55

42.67 17.35

42.68 234.55

42.67 17.35

42.68 234.55

CRSIT DETERMINATION ACCURACY

ST 2742.2 52 717.6 55 921.5

CRT -.9997 CRS .9825 CST -.9809

LSA 2975.7 MSA 170.2 SSA 16.3

ELI 2834.5 EL_ 17.5 ALF 165.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 5, 1970)

LAUNCH 0ATE AUG Z8 1970 FLIGHT Till[ 174.00 ARRIVAL 0ATE FEB 18 1971

HqELIO([NTRIC CONIC

RL 151.12 LAL -._ LOL 334.Z8 VL
RP 108.05 LAP Z.51 LOP 208.71 VP

RC.132.627 GL -ZS.Ofl GP Z7.16 7AL

lu%AN[TCX_[NTRIC CONIC

C3 11.435 VHL 3._2

LNCH AZNTH LNCH TIN[

49.36 8 Z 58
130.64 16 IO 22

49.36 8 Z 58

130.64 16 IO L_Z

49.36 8 2 58

130.64 16 |0 2"Z

DIFFER[NTIAL CORR£CTIONS

T01[-1.4299 TRA .97"24 TC3-5ogO34 8AU .g074

ROE .3715 RRA -.2_J0 RC3 .6180 FAU .05lEO

FOE -.8248 FRA 1.0E88 FC3-3._ BSP I7076

BOE 1.4774 824 .9990 Be3 5.9357 FSP o1177

CISTkNCE 497.29!

26.586 GAL 1.03 AZL 93.09 HCA 234.46 SMA 126.44 ECC ,19595 INC

37.510 GAP 7.6Z AZP 88.20 TAL 175.77 TAP 50.24 RCA 101.67 APO

7fl.lI ZAP 145.00 ETS 43.61Z4E 125.11ETE 160.56 ZAC I26.59 ETC

3.0875 Vl 29.484

151.22 V2 35.074

Z56.13 CLP-157.0Z

OLA -48.09 RAL 257.42 RAO 6567.4 VEL 11.525 PTH 2.01VHP 5.792 DPA 9.11 RAP 237,86 ECC 1.1882

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LCe4G

1_O7.80 36,80 _'Z.06 |25,23 123.47 8 28 6 907.8 40.89 13.64
5314.84 36.81 243.g8 125.24 123.46 17 38 57 4714.8 40.90 235.56

1507.80 36.80 Z"Z.06 125.23 123.47 8 28 6 907.8 40,89 13.64

5314.84 36.81 243._ 125.24 123.46 17 38 57 4714.8 40.90 235.56

I507.80 36.80 L_Z.06 125.23 J23.47 8 28 6 907.8 40.89 13.64

5314.84 36.81 243.96 125.24 123.46 17 38 57 4714.8 40.90 235.56

NIO-COUR_ EXECUTION ACCURACY OR6IT DETERMINATION ACCURACY

SGT 5281.5 _ 953.0 `%3 348.6 ST 2536.1 SR 653.2 SS 810.2

RRT -.9J9I mF -.9_54 RIT .9676 CRT -.9993 CRS .9668 CST -.9736

S_ 5_W)6.8 223 .0803 R13 -.9686 LSA 2735.4 NSA 179.2 SSA 17.3
SGI 5354.0 S_. 370.3 THA 170.54 ELI 2618.7 EL2 24.3 ALF 165.56

LAUNO40ATE AUG 28 1970 FLIGHT TINE J76.00 ARRIVAL 0ATE FEB 20. 1971

H[LICCENTRIC CONIC OISTANQ[ 503.19.1

_q- 151.12 LAL -.00 LQ. 334.28 VL 2G.55_ GAL 1.35 AZL 92.82 H_ 237.67 SNA
RP 108.09 LAP 2,_8 LCP 211.92 VP 37.474 GAP 7.96 AZP 88.49 TAt. 174 °52 TAP

RE 134.850 GL -L_.57 GP 25.49 ZAL 72._ ZAP I47.05 ETS 43.84 ZAE I25.18 _TE

PLAN[TOCENTRIC CONIC
C3 11.554 VHL 3,399 OLA -45.80 RAL L_I.00 RN3 6567.4 VEL 11.530 PTH

LNCH AZNTH LNC.H TINE L-I TINE INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TINE

52.36 8 27 55 1483.11 35.17 18.42 127.74 121.48 8 52 38
127.64 16 13 59 5543.80 35.18 245.46 127.75 |21,47 17 43 5

52.36 8 27 55 1483.11 35.17 18.42 127.74 121.48 8 52 38

127.64 16 13 59 5343.80 35.18 245.46 127.75 1_1.47 17 43 3

52.36 8 27 55 1483.11 35.17 18.42 127.74 121.48 8 52 38

127.64 16 13 59 5343._ _,18 Z45.46 127,75 121.47 17 43 3

DIFFERENTIAL C.OR_CTIOI_ MI0-COURS[ EXECUTION A/CURACY

TOE-I .2779 TRA | o153_ TC3-5._5_ _J ._33 SGT 53(MS.2 `%R 895.5 SG3 336.8

ROE .3393 RRA -,2397 RC3 .5480 FAU .04877 RRT -.g066 RRF -.9096 RTF .9667

FOE -.6531FRA 1.1559 FC3-3.6544 BSP ]TL_'Z_ _ 5440.4 R_3 .0686 RI5 -,9674

6DE 1.5_22 _RA I .1784 8C3 5.9774 FSP -1132 ,%1 5427.6 ,%2 373.7 THA J71.36

126.22 ECC .19859 IN(:

52.19 RCA 101.16 APO

J61.94 ZAC 125.23 ETC

2.8172 Vl 29.48_
151.29 V2 35.061

256.71 CLP-158.57

2.01 VHP 5.907 0PA 7.01 RAP 238.97 ECC 1.1901

PO CST TIN INJ 2 LAT INJ 2 LCNG

883.1 39.04 10.05

4743.8 39.04 237.09
88_.1 39.04 10.05

4743.8 39.04 237.09

883.1 39.04 10.05

4743.8 39.04 237.09

OR_ITIOETERMINATION ACCURACY

ST 2314.2 SR 597.9 SS 707,3

CRT -.9966 CRS .9369 CST -.9611

LSA 2484.8 MSA 196.1 5SA 18.2

ELI 2389.7 EL2 47.8 ALF 165.55

LAUNCH DATE AUG 28 1970 FLIGHT TIN[ 178.00 ARRIVAL DATE FEB 22 1971

HELI(XENTRIC CONIC

RL 151.12 LAL -.00

RP 108.13 LAP 2.24

RC 137.063 GL -L_.2T3

PLAN[TO(ENTRIC CONIC

C3 11.802 VHL 3.435

LNCH 4274TH LNCH TIf4E

55.40 8 52 59
124.60 16 15 49

55.40 8 52 59

124.60 16 15 49

55.40 8 52 59

124.60 16 15 49

DISTANCE 509.071

LOL 334.28 VL 26.517 GAL 1.69 AZL 92.57 PiCA 240.87 SNA 126.00 ECC .20143 INC 2.5656 Vl 29.484

LOP 215.13 VP 37.437 GAP 8.31 AZP 88.75 TAL 173.26 TAP 54.13 RCA 100.62 APO 15|.58 v2 55.047

GP 23.99 7AL 70.00 ZAP 148.95 ETS 44.I6 ZAE 125.20 ETE 163.16 ZkC 124.04 ETC 257.26 CLP-159.67

DLA -43.56 R4L 264.37 RAO 6567.5 VEL 11.541 PTH 2.01 VHP 6.037 OPA 5.08 RAP 240.22 ECC 1.1942

Lo! 711,1[ INJ LAT INJ LONG INJ RT ASC ]NJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1457.15 33.47 14.82 1_0.32 119.70 9 17 16 857.2 37.13 6.52
5378.66 33.48 247.44 130.33 119.68 17 45 27 4778.7 37.14 239.13

!457,15 33.47 14.82 130.32 119.70 9 17 16 857.2 37.15 6.52

5378.66 33,48 247.44 I_O,33 1|9.68 17 45 27 4778,7 37.14 239.13

1457.15 33.47 14.8_ 1_O.32 119.70 9 17 16 857.2 37.13 6.52

5378,66 33,48 247.44 130,55 I|9._ 17 45 27 4778.7 37.14 239.13

OIFFERENTIAL CORRECTIONS NIO-C.OUR_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

T02-1.1304 TRA 1.3_G TC3-5.9_3 _UJ .9401 ,%T 5450.5 `%R 847.4 ,%3 324.7 ST 2103.5 SR 554.4 SS 623.9

ROE .3160 RRA -.2492 RC3 .48EO FAU .04606 RRT -.89_) _ -,8925 RTF .9661 CRT -.9894 CRS .8879 CST -.9442

FDE -._O26 FRA 1.2313 FC3*3.3787 B.qP 17472 _ 5515.9 _ .0570 RI3 -.9_67 LSA 2252.5 NSA 217.2 SSA 18.7
_OE 1.1737 _A 1.3625 Eke3 9,9_82 FSP -I094 ,%1 5503.0 `%Z 31'7.9 1HA 172.06 ELl 2173.9 El.2 78.1 ALF 165.37

LAUNCH 0ATE AUG 28 1970 FI.IC_T TINE 180.00

HELIOCENTRIC C(_NI C

RL 151.12 LAL -.00
RP 108.17 LAP 2.09

RC 139._ GL o17.95

PLANE TOCENTRIC C.(_ I C
C3 12.179 _ 3.4g0

LNO4 AZNTH _ TIME

58.47 9 !8 24

121.53 16 15 44
58.47 9 18 24

121.53 16 15 44
58.-'7 9 18 24

121.53 16 15 44

DIFFERENTIAL _CTION$

TOE -.9839 TRA 1.53_ TC3-5.8559 _J .9560

ROE .29gO RRA -.2583 RC3 .4292 FAU .04333

FOE -.36gO FRA 1.2g_7 FC3-3.08(X} BSP 17714

BOE 1.0284 BRA 1.5fl45 8C3 5.8716 FSP -1057

ARRIVAL DATE FEB 24 1971

0ISTANC[ _14.9_3

LOt. 334._ VI. _.482 GAL _.05 AZL g_,3_ _ _44.07 SMA 1_5.78 ECC .20448 INC 2.3294 Vl 29.484
218.34 VP 37.400 GAP 8o_6 A2P Mog_ TAL ITI.M TAP 56.05 KA 100.06 APO 151.50 V2 35.034

6P ZE,64 ZAL 67,44 2AP 150.73 £T8 44.5_ 2AE 1_5.J7 [TE |64.24 ZAC 122.99 ETC 257.80 CLP-160.93

0LA -4|._ RAi. _q_7.SS _ (l_._ _ I|._S7 PTH Z.0Z VIM 6.181 0PA 3.30 RAP 241.58 ECC I .2004

L-I TIME INJ LA7 |NJ LOqG _NJ RT A_K: INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ _ LONG

!429.14 31.72 !I,Zl !32,97 ||8.|0 9 42 13 829.1 35.20 2.99

5419.92 31.74 249.93 152.97 118.08 17 46 4 4819.9 35.21 241.70

1429.14 31.72 lI.Zl 132.97 118.10 9 42 13 829.1 35.20 2.99

5419.92 31.74 249.93 132.97 II8,08 17 46 4 4819.9 35.21 _41.70

1429.14 31.72 11.21 13_.97 118.I0 9 42 13 829.1 35.20 2.99
5419.9"Z 31.74 249.93 J_.97 118.08 17 46 4 4819.9 35.21 241.70

NIO-COJR_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

,%T 5528.4 `%R 806.4 SG3 312.3 ST 1907.1 .SR 519.5 SS 559.5
RRT -.8778 _ -.8741 R1T" .9657 CRT -.9739 CRS .8130 CST -.9229

5586.9 _3 .0467 R15 -.9661 LSA 2039.7 MSA 245.4 SSA 19.0

,%| 5573.8 ,%2 383.2 THA 172.67 ELI 1973.3 EL2 114.0 ALF 165.09

1287



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 19701

LAUNCH CATE AUG 2H 1970 FLIGHT TIE 182.00 ARRIVAL CATE FEB 26 1971

HELIC(ENTRIC CONIC

RL 151.12 LAL -.00

RP 108.21 LAP 1.94

RC 141.459 GL -15.82

PLANE TC(ENTRIC CC_IIC

C3 17,685 VHL 3.56?

LNCH A?MTH LNCH TIME L-I TIN? INJ LAT

61.58 9 44 25 1398.24 29.96

118.47 16 13 34 5468.|4 19.98

61.58 9 44 25 1398.14 Z9.96

I18.47 16 13 34 5468.14 19,98

61.58 9 44 75 1398.24 19.96

118.47 16 13 34 5468.14 29.98

OIFFERENTIAL CORRECTIONS

TCE -.8381 TRA 1.7346 TC3-5.7131 BAU .9710

ROE .7872 RRA -.7676 Re3 .3779 FAU .04061

FOE -.2499 FRA 1.3598 FC3-2.7713 BSP 17956

8OE .886(] BRA 1.7551 BE3 5.7257 FSP -1019

CISTANCE 520.747

LOL 334.28 VL 26.447 6AL 2.42 AZL 97.II HCA 247.27 5HA

LOP 221.54 VP 37.36? GAP 9.01 AZP 69.19 TAL 170.68 TAP

GP 71.43 7AL 64.91 ZAP 152.38 ETS 45.10 7AE 125.17 ETE

I?5.56 ECC .70775 INC ?.I058 Vl 29.484

57.95 RCA 99.47 APO 151.64 v? 35.071

165.20 ZAC I??.06 ETC ?58.3? CLP-16?.I5

CLA -39.26 RAL 270.54 RA0 6567.5 VEL

INJ LONG INJ RT A,_C INJ A_I'NTH INJ TIME

7.52 35.67 16.66 1O 7 =3

?52.97 35.68 16.64 17 44 42

7.52 35.67 16.66 I0 7 43

252.97 35.68 16.64 17 44 42

7.52 35.67 16.66 1O 7 43

252.97 35.68 16,64 17 44 42
NIO-EOURSE EXECUTION ACCURACY

SGT 5600.8 SOR 771.4 5(.3 299.8

RRT o,8616 _ -.8548 RTF .9652

5653.6 1_3 .0378 R13 -.9655

5(;1 5640.2 5(;2 388.9 THA 173.20

11.579 PTH 2.02 VHP 6.337 DPA 1.65 RAP 243.04 ECC I.?088

PO CST TIM INJ ? LAT INJ ? LONG
798.2 33.78 359.38

4868.1 33.?9 ?A4.83

798.2 33.78 359.38

4868.1 33.29 244.83

798.2 33.28 359.38

4868.1 33.29 244.83

ORBIT DETERMINATION ACCURACY

ST 1732.6 _ 491.? 55 514.6

CRT -.9449 CRS .7094 CST -.9000

LSA I852.6 MSA ?74.8 SSA 19.0

ELl 1794.2 EL2 155.? ALF 164.89

LAUNCH OATE 4U(. 28 1970 FLIGHT TINE |84.00 ARRIVAL CATE FEB ?8 1971

HELIOCENTRIC CONIC 0ISTANCE 526.5A2

RL 151.12 LAL -.0_ LOL 334.?8 VL 26.411 GAL 2.82 AZL 91.89 M(:A 2_K].47 SMA

RP 108.75 LAP 1.78 LCP 224,74 VP 37.325 GAP 9.38 AZP 89,37 TAL 169.36 TAP

RC 143.643 GL -13.81GP _.341ZAL 62.42 ?AP 153.93 ETS 45,75 ZAE 125.04 ETE

PLANETOCENTRIC CONIC

C3 13.325 VHL 3.650 DLA -37.22 RAL 273.36 RAO 6567.5 VEL 11.607 PTH 2.03 VHP
LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS(: JNJ AZMTH INJ TIME

64.77 10 11 23 1363.33 28,20 3,66 138.42 115.36 I0 34 7

115.23 16 9 4 5524.26 28.22 256.62 138.43 115._5 17 41 9

64.77 10 II 23 1363.33 28.L;_ 3.66 I_.42 115.36 I0 34 7

115.23 16 9 4 5524.26 28.22 256.62 I38.43 115.35 17 41 9

64.77 10 11 23 1363.33 28.21] 3.66 138.42 115.36 10 34 7

115.23 16 9 4 5524.26 28.22 256.62 138.43 115.35 17 41 9

C|FFERENTIAL CORRECTIONS MI0-COUR._E EX[CUTION ACCURACY

TOE -.6921 TRA 1.9456 TC3-5.5183 BAU .9848 5(;T 5667.2 5GR 741.4 5(;3 287.5

ROE .7794 RRA -.2772 RC3 .3372 FAU .03794 RRT -.8446 RRF -.8}50 RTF .9648

FOE -.1440 FRA 1.4156 FC3-2.4652 85P 18175 _ 5715.4 R_3 .0_01 RI3 -,9651

BGE .7464 8RA 1,9652 8C3 5.5283 FS@ -981 5(;I 5701.8 S(,2 394.5 THA 173,66

125.34 ECC .21126 INC 1.8976 Vl 29.484

59.83 RCA 98.86 APO 151._? v? 35.008

166.05 ZAC 121.74 ETC ?58.84 CLP-163.33

6.506 OPA .13 RAP 244.60 ECC 1.2193

CST TIM INJ Z LAT INJ 2 LONG

763.3 31.37 355.61

4924.3 31.38 ?48.56

763.3 31.37 355.61

4924.3 31.38 248.56

763.3 31.37 355.61

4924.3 31.38 ?48.56

ORBIT OETERMINATION ACCURACY
ST 1587.0 5R 468.2 SS 488.3

CRT -.8962 CRS .5821 CST -.8814
LSA 1697.0 MSA 309.7 SSA 18,8

ELI 1647.4 EL2 ?00.7 ALF 164.96

LAUNCH OATE AUG 2H 1970 FLIGHT TIME 186.00 ARRIVAL CATE MAR ? 1971

HELIC_ENrRIC CONIC

RL 151.12 L4L -.00 LOL 334.28 VL

RP I08.29 L4P 1.62 LC_ _27.94 VP

RC 145.816 GL -II.92 CP 19.36 ZAL

PL4NETC_CENTRIC CONIC

C3 14.105 VHL 3.156

LNCH AZMTH LNCH TIME

68.06 IO 39 50

III.94 16 1 48

68.06 10 39 _t3

111.94 16 1 48

68.06 I0 39 50

111.94 16 1 48

CIFFERENTIAL CORRECTIONS

TOE -.5627 TRA ?.1_05 TC3-5.3261 _AU 1.0059

ROE ,2775 RRA -.2849 RC3 .2991 FAU .03597
FCE -.0633 FR4 1.4549 rC3-2.L_77 6SP 18776

8DE .6269 6RA 2.1693 8C3 5.3345 FSP -972

01STANCE 53?.304

26.376 GAL 3.23 ATL 91.69 HCA 253.66 5MA I75.11 ECC .21503 INC 1.6878 Vl ?9.484

37.787 GAP 9.75 AlP _9.53 TAL 168.04 TAP 61.70 RCA 98.?I APO 152._ V2 34.995

60.00 ZAP 155.38 ETS 46.57 ZAE I74.95 ET£ 166.80 ZAC I70.57 ETC ?59.36 CLP-164.48

CLA -35.26 RAL 776.01RAC 6567.6 VEL II.640 PTH ?.04 VHP 6.687 CPA -1.28 RAP 746.24 ECC 1.237!

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1327.77 ?6.47 359.50 141.22 114.19 II 1 52 7?2.7 29.50 351.53

5589.76 26.48 260.97 141.23 114.18 17 34 58 4989.8 79,51 253.00

1372.72 ?6.47 359.50 141.22 114.19 II I 52 772.7 29.50 351.53

5589.76 26.48 260.97 141.23 114.18 17 34 58 4989.8 79,51 253.00

1377.77 26.47 359.50 141.22 114.19 II 1 5? 727.7 29.50 351.53

5589.76 26.48 2F_].97 141.23 114.18 17 54 58 4989.8 29.51 _53.00

MI0-COURS£ EX[CUTION ACCURACY ORBIT 0ETERMINA TION ACCURACY

5(;T 5734.3 S_AR 716.3 5(;3 275.2 ST 1484.2 SR 452,5 SS 475.3

RRT -.8279 RRF -.8153 RTF .9656 CRT -.8785 CRS .4605 CST -.8777

5778.9 R23 .0215 R13 -.9657 LSA 1586.6 MSA 340.? SSA 18.3

5(;I 576_.1 5(;2 )_9.6 THA 174.07 ELI 1532.1 EL2 ?45.5 ALF 165.44

LAL_WCM DATE ALK, 28 1970 S'LIGHT TIME 188.00 ARRIVAL _ATE MAR 4 1971

HELI(XENTRIC CONIC 01STANCE 538.035

RL 151 .12 L4L -.00 LO&. 334.28 VL 26.540 GAL 3.66 A_.. 91.49 HCA 256.86 SMA 124.89 ECC .?1909 INC 1.4898

RP 108.33 LAP 1.45 LOP 231.1] VP 37.250 GAP 10.13 AZP 89.66 TAL 166.70 TAP 63.56 RCA 97.53 APO 152.26

RE 147.979 6L -10.15 GP 18.47 ZAL 57.65 ZAP 156.73 ETS 47,44 7AE 124.85 ETE 167.47 ZAC 119.87 ETC 259.88
PLANE TC(ENTRIC CONIC

C3 15.O36 VHL 3,878 OLA -33,38 RAL 278.51 RAD 6567,6 VEL 11,680 PTH 2.05 VHP 6.879 CPA -2.59 RAP 247.96

Vl 29.484

v? 34.98?

CLP-165.60

TOE -.4039 TRA 2.3940 TC3-5.0206 8AU 1.0106

ROE .2739 RRA -.2974 RC3 .2570 FAU .03293

FOE .0299 FRA 1.5126 FC3-I.8959 BSP 186_0

BOE .4881 BRA 2.4174 BC3 5.0?72 FSP -914

ECC 1.7475

LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AZMTH INJ TIME P_ CST TIM INJ 2 LAT INJ ? LONG

71.54 11 I0 32 1273.89 24.76 354.85 144.07 113.14 11 31 46 673.9 ?7.67 346.96

108.46 15 51 4 5666.98 24.77 266.18 144.07 113.12 17 25 31 5067.0 27.68 758.79

71.54 11 10 3? 1273.89 24,76 354.8_ 144.07 113.14 11 31 46 673.9 ?7.67 346.96

108.46 15 51 4 5666.98 24.77 266.18 144.07 113.12 17 25 31 5067.0 ?7.68 758.79

II0.00 15 4 _ 5809.95 213.213 274.89 141.70 118.18 16 41 16 5209.9 73.80 267.60

110.00 16 56 ZO 5466.97 29.51 252,66 146.08 108.09 18 27 27 4867.0 31.70 244.13

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5(;T 5784.6 _ 693.2 5(;3 263.9 ST 1409.9 5R 434.5 SS 478.7

RRT -.BO98 RRr -.7953 RTF .9643 CRT -.7736 CRS .3119 CST -.8806

5(;8 5826.0 R23 .OlSl R13 -.9645 LSA 1503.8 MSA 375.5 SSA 17.9

SGJ 5811.9 S(;2 404.8 THA 174.43 ELI 1445.1 EL? 797.4 ALF 166.87
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH C4TE AUG 28 1970 fLIGHT TIN[ 190.00 ARRIVAL OATE M4R 6 1971

HELIOCENTRIC CONIC

RL 151 .12 LAL -.O0 LOL 334.28 VL

RP 108.37 LAP 1.2B LOP 234.33 VP

RC 150.132 GL -8.50 GP 17.66 Z4L

PLANE T(XENTRIC CONIC

C3 16.131 VHL 4.016

LNCH AZMTH LNCH TIME

75.36 I1 45 6

104.64 15 35 17

75.36 11 45 6

104.64 15 35 17

IIO.0G 14 29 42

110.00 17 49 52

OIFFERENTIAL CORRECTIONS

TDE -.2542 TRA 2.6392 TC3-4.7181BAU 1.0186

RCE .2741 RRA-.3(_0 RE3 .2239 FAU .03035

FDE .1059 FRA 1.5598 FC3-1.621_7 BSP 18788

BOE .3739 8RA 2.6572 BC3 4.7234 FSP -B7Z

01STANCE 543.728

26.}04 GAL 4.12 AZL 9130 HCA 260.05 SNA 124.67 ECC.22344 INC 1.2970 Vl 29.484

37.212 GAP 10.53 AZP 89.78 TAL 165.36 TAP 65.41RCA 96.82 APO 152.53 v2 34.969

55.38 ZAP 158.01 ET5 48.52 ?AE 124.75 ETE 168.06 ZAC 119.29 ETC 260.40 CLP-166.69

CLA -31.59 RAL 280.87 RA0 6567.6 VEL 11.727 PTH 2.07 VHP 7.085 0P4 -3.80 RAP 249.75 ECC 1.2655

L-I TII4E INJ LAT INJ LONG INJ RT &.SC INJ AZt4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1211.55 23.10 349.33 146.95 I12.IB 12 5 18 611.6 25.90 341.51

5761.06 23.11 272.62 146.95 112.17 17 11 19 5161.1 25.91 264.80

1211.55 23.10 349.33 146.95 112.18 I2 5 18 611.6 25.90 341.5!

5761.06 23.11 272.62 146.95 112.17 17 I! 19 5161.1 25.91 264.80

677.30 14.95 _05.96 142,63 121.10 14 40 59 77.3 18.96 299.16

5343.3! 31.79 243.75 1_0.08 103.27 19 18 56 4743.3 33.29 234.84

NIO-COURSI[ EXECUTION ACCURACY ORBIT OETERI41NATION ACCURACY

_,,T 5833.B _ 673.1 $63 252.8 ST 1379.4 SR 420.8 5S 489.2

RRT -.79"22 Im r -.7760 RTF .9639 CRT -.6000 CRS .1867 CST -.897!

S68 _72.5 _3 .0141 RI3 -.9640 LSA 1469.4 MSA 399.5 55A 17.5

$61 5858,2 S(,2 409.1 THA 174.75 ELI 1403.7 EL2 3_0.8 ALF 169.01

LAUNCH DATE A06 28 1970 FLIGHT TIN[ |92.00 ARRIVAL CATE MAR 8 1971

HELIOCENTRIC CONIC

RL 151.12 LAL -.00 LOS. 334.28 VL

RP 108.41 LAP 1.10 LOP 237.52 VP

RC 152.275 GL -6.97 GP 16.93 2AL

PLANETOCENTRIC CONIC

C3 17.405 VHL 4.172
LNO4 A;_4TH LNCH TINE

79.98 12 27 29

1000.02 15 10 36
79.98 12 27 29

100.O2 15 10 _,6

1IO.OO 14 I0

IlO.O0 18 26 54

DIFFERENTIAL CORRECTIONS

TDE -.I055 TRA 2.8935 TC3-4.4069 BAU 1.0264

ROE .2765 RRA -.3207 RC3 .1954 FAU .02794

FOE .1723 FRA 1.6030 FC3-1._96 BSP 18947

BeE .2960 BRA 2.9113 BC3 4.4112 FSP -837

OISTANCE 549._!

Z6.Z69 GAL 4.60 A2'L. 91.11M_ 263.23 5NA

37.175 GAP 10.94 A2'P 89.87 TAL 164.01 TAP

53.20 ZAP 159,21 ETS 49.77 ZAE 124.64 ETE

124.45 ECC .22814 INC 1.1082 Vl 29.484

67.25 RCA 96.06 APO 152.85 V2 34.956

168.59 2AC 118.77 ETC 260.93 CLP-167.75

0LA -29.90 RAL 283.09 RAO 6367.7 VEL 11.781 PTH 2.08 VHP 7.304 OPA -4.92 RAP 251.60 ECC 1.2864
L-[ TINE INJ LAT [NJ lONG INJ RT ASC INJ AZ'MTH ZNJ TIME PC) CST TIM INJ 2 LAT |NJ 2 LONG

I122.81 21.49 34|.g_ 149.86 III._ 12 46 12 522.8 24.19 334.22

5884.71 21.50 281._ 149.86 111.29 16 48 41 5284.7 24.20 273.44

1122.81 21.49 341.96 149.86 111.30 J| 46 12 522.8 24.19 334.22

5884.71 21.50 281.20 149.86 111.29 16 48 4! 5284.7 24.20 273.44

787.34 10.99 312.05 144.31 122.57 14 23 29 187.3 15.21 305.48

5268.18 32.83 _.24 253.43 |00.20 Ig 54 43 4668.2 33.88 229.06

NI0-OOUR._WE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

_T _78,3 S6R 655.0 S,G3 242.1 ST 1387.2 5R 409.3 SS 503.9

• RT -.7750 R_F -.7572 RTF .9636 CRT -.467! CRS .0808 CST -.9183

S66 5914.7 R23 .0107 R13 -.9637 LSA 1474.9 MSA 412.5 55A 17.0

_1 5900.3 562 412.4 THA 175.04 EL1 1401.2 EL2 358.3 ALF 171.60

L4UNCH C4T[ 4UG 28 1970 fLIGHT TIN[ 194.00 ARRIVAL CATE MAR 10 1971

HELIOCENTRIC CONIC

RL 151.12 LAL -.00

RP 108.45 LAP .92
RC 154.408 GL -5.55

PLANE TOCENTRIC CONIC

C} 18.877 VML 4.345

LNCH ATMTH LNCH TINE

90.00 13 47 10

9_.00 14 7 36

100.00 13 56 46

100.00 16 40 41
110.00 13 57 5

110.OO 18 56 51

DIFFERENTIAL CORRECTIONS

TOE .0230 TRA 3.1_2 TC3-4.134| BAU 1.0443

RCE .2831 RRA -.3304 RC3 .1760 FAU .02628

FOE .2176 FRA 1.6_8 FC3-1.2053 BSP 19f_8

_DE .2841 BRA 3.1555 6C3 4.1379 FS_ -831

_ISTAN(E 554.987

LOt. 334.28 VL 26.233 GAL 5.11 AZL 90.92 H(A 266.42 514A 124.74 ECC .73320 IN_ .9718 v! 29.484

LOP 240.70 VP 37.138 GAP II.37 AZP 89.94 TAL 162.66 TAP 69.08 RCA 95.26 APO 153.21 V2 54.943

GP 16.27 7AL 51.11 ZAP 160.33 ETS 51.21 ZAE 124.52 ETE 169.07 7AC 1|8.29 ETC 261.47 CLP-168.80

CLA -28._9 RAL 285.18 RAO 6567.8 VEL 11.845 PTH 2.I0 VHP 7.537 CPA -5.96 R4P 253.51 ECC 1.3107
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ Z LA T INJ _ LONG

911.82 19.16 325.5_ 152.47 1II.26 14 2 22 311.8 _1,88 3;7.89
845.58 L_).74 321.29 153.10 109.75 14 21 41 245.6 23.24 _13.51

880.71 13.54 _20.61 149.86 116.90 |4 11 27 280.7 17.05 _13.57

5639.96 26.62 264.83 255.05 104.13 18 14 41 5040._ 28.30 256.43

879.72 7.57 317.01 146.33 123.44 14 11 45 279.7 11.91 310.61
5213.71 33.41 233.99 156.57 97.71 20 23 45 4613.7 34.11 224.82

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATICt_ ACCURACY

$6T 5915.6 $6R _38.5 ,_3 2_(_.9 ST 1414.4 SR _i.H SS 51_.8

RRT -.7582 R_ -.7393 RTF .9645 CRT -.3493 CRS .;C156 CST -.9383

SGB 5950.0 R23 .0067 RI3 -.9645 LSA 1500 ,_ ':_ '_b .2 55A 16.3

561 5935.5 $6_ 414.9 THA I75._,0 ELl 1421.9 !_i. _7a,6 ALF 17}.91

LAUNCH DATE AUG 28 1970 FLIGHT TIME 196.0_ ARGIVAL CATE ,_P 1_ 197l

HELIOCENTRIC CONIC DISTANCE 560.550

RL 151 .12 LAL -.00 LOL 334.28 VL 26.198 GAL 5.65 AZL 90.74 HCA 269.60 SMA 124.0_ ECC .73866 INC .7369 VI _9.484

RP 10_.49 LAP .74 LOP 243.89 VP 37.102 GAP 11.82 47P g0.00 TAL 161.30 TAP 70.91 RC_ 34.42 APO 153.6_ v_ _.931
RC 156.5_O GL -4.24 GP 15.66 ZAL 49.11ZAP 161.39 ET$ 52.86 _A.E 124.4| ETE 169.50 7A( 117.86 ETC _62.0! CLP-169.8_

PLANE TOCENTRIC CONIC

C3 L_0.571 VHL 4.536 0LA -26.78 RAL 287.15 RAO 6_67.8 VEL 11.914 PTH 2.12 VHP 7.785 CPA -6.91 RAP _55.47 ECC I._385

LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM IN| _ LAT INJ 2 LONG

90.00 12 43 23 !!67,C_. !_,18 340,9_ 153.02 115.76 13 _ 50 567,_ 15.54 333.9_

90.00 15 27 6 631.20 24.97 307.01 157.86 103.80 15 37 38 31._ _6.63 29_.74

100.00 13 32 26 1008.55 9.49 327.94 151.62 118.48 13 49 I5 408.5 13.Z_ 3_1.14

100.OO 17 20 44 5552.92 27.92 258.69 158.59 101,15 18 53 17 4952.9 29.17 250.11

110.00 13 47 15 962,06 4.45 321.35 148.55 123.93 14 3 17 362.1 8.88 315.06
I10.00 19 L_Z 25 5172.18 33.74 2:)0.79 159.60 95.85 20 48 37 4572.2 34.18 _21.58

OIFFERENTIAL CORRECTIONS M20_COURSIE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .1954 TRA 3.4384 TC3-3.7697 8AU 1.0375 S6T 5951 .9 S(,R 622.5 SG3 222.0 ST 1483.9 SR 390.0 SS 537.9

ROE .2861 RRA -.3453 RC3 .1483 FAU .02342 RRT -.7418 RRF -.7220 RTF .9635 CRT -.2163 CRS -.O790 CST -,9556

FOE .2836 FRA 1.6831FC3 -.9854 8SP 19243 _ 5984.4 R_3 .0056 RI3 -.9636 LSA 1573.0 MSA 410.8 SSA 16.0

BOE .3464 8RA 3.4557 8C3 3.7726 FSP -770 SGI 5969.9 $62 416.2 THA 175.54 ELI 1486.4 EL_ 380.1 ALF 176.57
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE AUG 2H 1970 FLIGHT TIME 198.00 ARRIVAL DATE MAR 14 1971

HELIOCENTRIC CONIC 0ISTANCE 566.055

RL 151.12 LAL -.00 LOL 334.28 VL 26.162 GAL 6.21 AZL 90.55 HCA 272.79 .SMA 123.81 ECC .24456 INC .5523 VJ 29.484

RP 108.53 LAP .5§ LOP 247.07 VP 37.065 GAP 12.28 AZP 90.03 TAL 159.95 TAP 72.74 RCA 93.53 APO 154.08 V2 34.919

RC 158.641 GL -3.03 GP 15.11 7AL 47.22 ZAP 162.38 ETS 54.74 ?AE 124.29 ETE 169.98 ZAC 117.47 ETC 262,56 CLP-170,84

PLANE TOCENTRIC CONIC

C3 22.514 VHL 4.745 OLA -25.35 RAL 289.00 RAO 6567.9 VEL 11.996 PTH 2.14 VHP 9.050 OPA -7.79 RAP 257.47 ECC 1.3705

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 19 9 1295.44 B.27 348.39 154.90 117.18 12 40 44 695.4 11.86 )41.54

90.00 16 6 8 5834.30 26.22 279.01 161.39 101.09 17 43 22 5234.3 27.49 270.58

1OO.00 13 16 22 1110.71 6.13 333.66 153.74 119.31 13 34 53 510.7 9.99 327.00

100.00 17 51 36 5494.26 28.62 854.47 161.87 99.03 19 23 11 4894.3 29.57 245.80

110.00 13 39 ]9 1037.65 1.57 3Z5.3I 150.92 124.I5 13 56 57 437.7 6.04 319.07

110.00 19 44 48 5140.09 33.93 228.31 162.60 94.39 21 I0 29 4540.1 34.17 219.07

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDE .3488 TRA 3.7306 TC3-3.4§40 BAU 1.0403 ._T 5980.8 S(,R 607.2 SG3 212.6 ST 1556.7 5R 381.5 SS 554.7

ROE .2927 RRA -.3581RC3 .1287 FAU .02130 RRT -.7259 RRF -.7055 RTF .9637 CRT -.1114 CRS -.1383 CST -.9683

FOE .3309 FRA 1.7212 FC3 -.8190 8,_P 19386 _ 6011.5 R23 .0037 RI3 -.9637 LSA 1647.8 MSA 401.6 SSA 15.5

BOE .4553 BRA 3.7478 8C3 3.4564 FSP -739 SGI 5997.1 ._2 416.5 THA 175.76 ELl 1557.4 EL2 378.9 ALF 178.34

LAUNCH 0ATE AUG 28 1970 FLIGHT TINE 200.00 ARRIVAL CATE MAR 16 1971

HELIOCENTRIC CONIC OISTANCE 571.500

RL 151.12 LAL -.00 LOL 334.Z8 VL 26.127 GAL 6.81 AZL 90.37 H(A 275.96 5HA 123.59 ECC .25094 INC .3669 Vl 29.484
RP I08._6 LAP .37 LOP 250.25 VP 37.0_J GAP 12.78 AZP 90.04 TAL 158.60 TAP 74.57 RCA 92.58 APO 154.61 V2 34.907

RE 160.740 GL -1.91 GP 14.61 ZAL 45.42 ZAP 163.31 ET$ 56.87 Z_ 124.16 ETE 170.23 ZAC 117.1_ ETC 263.11 CLP-171 .84

PLANETOCENTRIC CONIC

C3 24.738 VHL 4.974 OLA -24.01 RAL L:_JO.7_ RA0 65645.0 VEL 12.088 PTH 2.16 VHP 8.332 0PA -8.59 RAP 259.50 ECC 1.4071

LNCH AZHTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG
90.00 12 2 58 1398.36 5.03 3f14.L_ 157.10 117.90 12 26 17 798.4 8.72 347.49

90.00 16 36 14 5777.44 26.90 _74.99 164.67 99.19 18 12 32 5177.4 27.90 266.47

100.O0 13 4 31 1199.70 3.14 3_8.38 156.06 119.74 13 24 30 599.7 7.08 332.00

100.OO 1B 17 23 5451.34 29.03 Z§1,3§ 165.03 97.44 19 48 14 4851.3 29.76 242.62

110.00 13 33 _8 1108.36 -1.13 3_8.99 153,39 124.17 13 52 7 508.4 3.36 322.79

110.00 L_ 4 45 5115.44 34.05 226.39 165.58 93.26 21 }0 0 4515.4 34.12 217.15

OIFFER'ENTIAL CCR_CTIONS NIO-CCURSE EXECUTION ACCURACY OR6IT 0ETERNZNATION ACCURACY

TOE .5043 TRA 4.0372 TC3-3.1465 BAU 1.0413 _T 6004.5 SGR 5_Z.Z 5(;3 203.6 ST 1636.8 5R 373.4 55 570.4

ROE .3003 RRA -.3709 RC3 .1113 FAU .OI_'Z_ RRT -.71_ RRF -._:J RTF .9640 CRT -.0223 CRS -.1869 CST -.9775

FOE .3731 FRA 1.7586 FC3 -.6745 65P 19532 _ 6033.6 _3 .0023 R13 -.9640 LSA 1729.6 MSA 390.0 SSA 15.1

BOE .5869 8RA 4.0542 6C3 3.1485 F_ == -710 _1 6019.3 5(;2 415.7 THA 175.97 ELI 1636.8 EL2 373.3 ALF 179.69

LAUNCH DATE AUG 28 1970 FLIGHT TIME 202.00 ARRIVAL CA TE MAR 18 1971

HELIOCENTRIC CON|C

RL 151.12 LAL -.00

RP 108.60 LAP .18

RC 162.826 GL -.89
PLANE_TOCENTRIC CONIC

C3 27.284 VHL 5.223

LNCH AZMTH LNCH TIME

90.00 11 50 57

9(}.00 17 1 22

I00.O0 12 35 18

100.00 IB 39 41

110.00 13 28 48

110.00 20 _ 41

DIFF[RENTIAL CCR_I_IECTI_

TOE .6623 TRA 4.3589 TC3-2.B496 BAU 1.0400

ROE .3089 RRA -.3837 RE3 .09fi8 FAU .01735

FOE .4113 FRA 1.7954 re3 -.fl906 BSP 19688

BOE .7310 BRA 4.3758 BC3 Z.8512 FSP -683

01STANCE 576.876

LOL 334.28 VL 16.092 GAL 7.45 AZL 90.18 HCA 279.14 SMA 125.38 ECC .25786 INC .1793 VI 29.4_4

LCP 253.42 VP 36.994%AP 13.30 AZP 90.03 TAL 157.26 TAP 76.40 RCA 91._7 APO I_.20 VZ 3A.896

GP 14.15 7AL 43.72 Z4P 164.17 ETS 59.28 ?AE 124.O3 ETE 170.54 lAD 116.76 ETC 263.67 CLP-172.83

OLA -22.75 RAL 2_.39 RAO 6568.1 EL 12.193 PTH 2.I 9 VHP 8.634 OPA -9.31 RAP 261 .58 ECC 1.4490

L-I TINE INJ LAT INJ LONG INJ RT A,gC INJ AZNTH" INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1488.05 2.1_ 3_9.24 159.4H 118.24 12 15 45 888.1 5.91 352.58

5736.21 27,32 272.04 167.85 97.77 18 36 58 5136.Z 28.11 263.47

1280.31 .41 343.00 158.51 119.89 13 16 39 680.3 4.38 336._7

5419.19 29.30 249.00 168.13 96.23 20 10 0 4819.2 29.85 240.24

1175.30 -3.69 )._2.49 155.g6 124.01 13 48 23 575.3 .80 326.28

_096.96 34.11 224.95 168,56 92.41 21 47 38 4497.0 34.07 215.71

NI0-OOURSE E_ECUTION ACCURACY ORBIT OETERMINATION ACCURAC Y

SGT 60_2.5 _ 577.2 SG3 195.0 ST 1719.1 5R 365.5 SS 584.7

I_RT -.69fl6 R_" -.6749 R'rF ._46 CRT .0525 CRS -.2273 CST -.9840

._ _O_0.I 1_3 .0012 RI3 -._646 LSA I813.3 MSA 377.4 SSA 14.6

5_1 6035.9 ,_2 413.8 THA 176.17 ELI 1719.2 EL2 365.0 ALF .67

LAUNCH DATE AUG ZB 197{) FLIGHT 'rIME _4.00 ARRIVAL DATE MAR 2(] 1971

HELIOCENTRIC CONIC 0ISTAN(E _2.173

RL 151.1Z LAL -.00 LOL 334.28 VL 26.057 GAL B.13 AZL 89._3 P_.3_._4A

RP 108.63 LAP -.01 LOP 256.60 VP _6.959 GAP 13.85 A?P 90.00 TAL 155.93 TAP

RC 164.900 GL .05 GP 13.73 ZAL 42.1_ ZAP 16,4.97 ETS 6_.99 ZAE 123.89 ETE
PLANETOCENTRIC CONIC

C3 30.198 VHL 5.495 OLA -21.57 RAL :293.93 RAO 6§68._ VEL IZ,311 PTH 2,_2 VHP 8.959 DPA

LNCH AZMTH LNEH TIME L-I TIPlE INJ L_T |NJ LON_ INJ RT AS(: INJ AZNTH INJ TIME

90.0(] 11 41 32 1569.27 -.47 3.77 161.99 118.31 12 7 41

90.0(] 17 23 6 5705.69 27._8 269.85 170.98 96.70 18 58 11

10(3.0(] 12 47 55 1354.97 -2.12 347.10 161.07 119.82 13 10 30

IOO.0(] 18 59 23 5395.L12 29.46 Z47._3 171.20 95.31 L_O 29 18

11(].00 13 24 51 1239.21 -6.11 335.85 158.59 123.70 13 45 31

11D.00 20 38 56 5083.75 _M.14 Z"23.92 171.5_ 91.80 22 3 40

DIFFERENTIAL CCRRECTICI_ NI0-C_UR_E EXECUTION ACCURACY

TOE .8235 TRA 4.69f_ 7C3-2.3664 BAU 1.0_6 SGT 6035.1 SGR 561.9 SG3 186.8

ROE .3184 RRA -.3963 RC3 .0820 FAU .01552 RRT -.6809 RRF -.6605 RTF .9653

FDE .4458 FRA 1.8324 FC3 -.4451 BS, P 19865 _ _O61.2 /_3 .0004 R13 -.9653

BOE .8829 8RA 4.7136 8C3 2.5677 FSP -658 ._1 6047.3 .q_2 410.7 THA 176.36

123.18 ECC .26538 IN(: .0000 Vl 29.484

78.25 RCA 90.49 APO 155.87 V2 34.885

170.83 ZAC 116.43 ETC 264.24 CLP-173.81

-9.97 RAP 263.67 ECC 1.4970

PO CST TIM INJ 2 LAT INJ 2 LONG

969.3 3.32 357.14

51(]5.7 28.22 261.24

755.0 1.86 34(].58

4795.2 29.88 238,46

639.2 -1.64 329.62
4483.7 34,01 214.68

ORBIT _ETERMINATION ACCURACY
ST 180(].(] 5R 357.7 SS 597.6

CRT .I152 CRS -,2611 CST -.9886

LSA 1895.3 MSA 364.4 SSA 14.1

ELI 18(](].5 EL2 355.2 ALF 1.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970)

LAUNCH CATE AUG 78 1970 FLIGHT TINE 206.00 ARRIVAL CATE MAR ?? J971

HELIO(ENTRIC CC)N|C

RL 151.]2 L4L -._

RP 10H.66 LAP -._

RC 166.961 GL .92

PLANE TOCENTRIC CONIC

C3 33,_36 VHL 5.791

LNEH A_MTH LN_CH TIE

90.00 II 33 55

90.00 17 42 16

100.00 12 41 53

100.00 19 16 59

110.00 13 21

110.00 20 53 4_

OIFFERENTIAL CORRECTIONS

TOE .9887 TRA 5.0S33 TC3-Z.2965 BAU |.030|

ROE .3285 RRA -..4085 RC3 .0695 FAU .01377

FOE .4778 FRA 1.8'_1 FC3 -.3553 65P L_04I

BOE 1.0419 BR4 5.0_ BC3 Z.2975 FSP -635

01STANCE 587.381

LOt. 334.28 VL 26.023 GAL 8.85 AZL 89.79 P_A 285.49 S#4A 127.97 ECC .77356 INC ,ZO6Z vI 29.4_4

LOP 259.77 VP 36.925 GAP 14.43 AZP 89.94 TAL 154,62 TAP 80.11 RCA 89.33 APO 156.61 V2 34.874

GP 13.34 7AL 40.6I ZAP 165.70 ETS 65.03 ZAE 123.74 ETE 171.I0 7AC 116.12 ETC 264.81 CLP-174.80

OLA -Z0.46 RAL 295.38 RA0 6§68.3 V[L IZ.446 PTH 2.25 VHP 9.307 0PA -10.57 RAP ?65.79 ECC 1.5519

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ A2'NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1644.44 -2.89 7.96 164.59 118.18 12 1 19 1044.4 .90 1.33

56_3.28 27.75 268.23 174.07 95.90 19 16 59 5083.3 28.27 259.60

1425.12 -4.49 350.96 163.71 119.58 13 5 38 825.1 -.52 344.43

5377.84 29.56 245.95 174.26 94.65 _0 46 37 4777.8 29.89 237.16

1300.61 -8.42 339.1I 161.29 123.2§ 13 43 17 700.6 -3.98 332.83

9075.11 34.16 223.25 174.55 91.40 22 18 20 4475.1 33.97 214.01

MI0-COURSlE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 6042.3 _ 546.I 5_3 179.0 ST 1877.9 SR 349.8 SS 609.6

RRT -o_3 I_F -.6465 RT_ .9662 CRT .16213 CRS -.2901 CST -.9919

60_6.9 _3 -.(_ RI3 -._62 LSA 1974.0 MSA 351.5 5SA 13.7

$6| 605_.3 SG2 406.5 THA 176.54 ELI 1878.8 EL2 344.7 ALF 1.86

LAUNCH OATE AUG 28 1970 FLIGHT Till[ 208.00 ARRIVAL OATE MAR 24 1971

HELIOCENTRIC CONIC

RL 151 .12 LAL -.Off

RP 108.69 LAP -.39

RC 169.Off7 GL 1.71

PLANE TOCENTRI C CONIC

C3 37.367 VHL 6.113

LNCH A2'NTH LNCH TINE

gO.Off 11 27 _w_

9O .Off 17 59 2_

tOO.off 12 36 51

I00.00 19 32 51

110.00 13 18 54

II0.00 21 ? 17

01STANCE 59_.485

LCL 334.28 VL 25.969 GAL 9.63 A21. 89.59 HCA _88.66 5NA 122.77 £CC .28248 INC .4076 Vl 29.48A

LOP 26_.94 VP _.891 GAP 15.06 AZP 89.87 TAL 153._3 TAP 81.99 RCA 88.09 APO 157.45 V2 34.864

GP |2.99 ZAL 39.19 2AP 166.35 ET$ 68.43 Z/q[ 123.58 ETE 171.34 ZAC 115.82 ETC 265.38 CLP-175.79

OLA -19.43 RAL 296.74 RAO 65f_.5 VEL 12.599 PTH 2.29 VHP 9.684 0P# -11.O9
L-I TINE INJ L4T INJ _ INJ RT ASC INJ A2147H INJ TIN[ PO CST TIM

1715.00 -5.15 If.g2 167.26 117.88 11 56 13 1115.0
5667.36 27.8S 267._ 177.14 95.33 19 33 50 5067.4

1491.65 --6.71 354.65 166.41 119.20 13 I 42 891.7

5_5.94 29.62 245.07 177.31 94.19 21 2 17 4765.9

1359.84 -10.61 342.29 16d.05 122.69 13 41 34 759.8
50?D.52 34.16 Z"_Z.89 177.56 91.19 22 31 47 4470.5

OIFFERENTIAL COR1RIECTIONS

TOE 1.1589 TRA 5.4_ TC3-2.0410 8AU 1.0200

ROE -3393 RRA -.4202 RC3 .058_ F.QJ .01_7

FOE .5076 FRA 1.g091FC3 -.2797 8S ° 202"Z0

BOE 1.2075 BRA 5.4462 8C3 2.0418 FSO -613

RAP 267.93 ECC 1.6150
INJ 2 LAT INJ 2 LONG

-1.38 5.27

28._0 258.44

-2.77 348.08

29.69 236.28

-6.23 335.94

33.95 213.65

ORBIT 0ETERNINATION ACCURACY

ST 1951.1SR 341.8 SS 620.8

CRT .2135 CRS -.3152 CST -.9942

LSA 2047.9 MSA 338.8 SSA 13.3

ELI 1952.5 EL2 333.7,ALF 2.21

Ml0-_ E_ECUTIQq ACCURACY

$6T 6044.2 _ 529,7 $(;3 171.6

RRT -.6517 RRF -.6327 RTF .9673

S_B 6067.4 R23 -.0006 RI3 -.9673

SGI _O54.I S&2 40).2 THA 176.72

LAUNCH DATE AI.K_ 28 1970 FLIGHT TIN[ 210.00 ARRIVAL 0ATE MAR 26 1971

HELIOCENTRIC CONIC

RL 151.12 LAL -.00 LOt. 334.28 VL

RP 108.72 LAP -.57 LOP 266.11 VP

RE I71.039 GL 2.44 GP 1_.66 2AL

PLANE TCX_ENTRIC CONIC

C3 41.775 VHL 6.463

LNCH AZHTH LNCH TINE

9O.OD 11 22 22

90.00 18 14 47

!00.00 12 32 36

IDO.O0 19 47 14

110.00 13 16 39

II0.00 21 19 40

01FFERIENTIAL CORRECTIONS

TOE 1.3361 TRA 5.8299 TC3-1.7994 BAU 1.off53

R0E .3506 RRA -.4311RC3 .0482 FAU .01041

FOE .5363 FRA 1.9505 FC3 -.2156 BSO 20377

OoE 1.3813 _A 5.8458 _C3 1.8000 F,SP -591

0ISTAI_'E 597.469

25.955 GAL 10.46 _7L 89.38 H(A 291.83 S_tA 122.57 ECC .29223 INC .6166 VI 79.484

36,859 GAP 15.74 AZP 89.77 TAL 152.07 TAP 83.89 REA 86.75 APO 158.39 V2 34.855

37.87 ZAP 166.94 ETS 7_.22 2kE 123.41 ETE 171.57 ZAC 115.53 ETC 265.96 CLP-176.78

OLA -18.47 RAL 298.01 RAO eS(W_.6 VEL 12.7/3 PTH

L-I TINE INJ LAT

1781.83 -7.26
5656.85 27.92

1555.18 -8,81

5358.73 29.66
1417.16 -12.70

5069.52 34.17

2.32 VMP 10.0910PA -11.56 RAP 270.07 ECC 1.6875

INJ LONG INJ RT _C INJ A2_4TH INJ TINE PO CST TIN IN$ 2 LAT INJ 2 LONG

15.69 _70,00 117.44 II 52 3 1181.8 -3.53 9.00

266._ 150.20 94.96 19 49 4 5056.8 28.31 257.67

358.20 169.17 118.68 12 58 31 955.2 -4.91 351.58

244.54 180.35 93.91 21 16 32 4758.7 29.89 235.74

345.42 166.85 122.01 13 40 16 817.2 -8.38 338.98

29_.8! 180.58 91.14 22 44 9 4469.5 33.95 213.57

NIO-OOUR_dE E_ECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT _O41.6 _ 512.7 SG3 164.5 ST 2019.8 SR 333.5 SS 631.8

RRT -.6_68 RRF -.6188 R1T .9686 CRT .2529 CRS -.3377 CST -.9958

6063.3 _3 -.0008 RI3 -.9686 LSA 2117.4 MSA 326.1 SSA 12.9

•%1 _O_0.5 .%2 394.7 THA 176.89 ELI 2021 .6 EL2 322.3 ALF 2.45

LAUNCH OATE AUG 28 1970 FLI(,HT TIN[ 212.off ARRIVAL 0ATE MAR 28 1971

HELIOCENTRIC CONIC

RL 151.12 LAL -.Off

RP 108.75 LAP -.76

RE 173,056 GL 3.10

PLANETOCENTRIC CONIC

C3 46.859 VHL 6.845

LNCH AZHTH LN_H TIME
90.00 11 17 52

90.00 18 28 42

I00.00 12 28

I00.00 20 0 17

110.00 13 14 44

I10.00 21 31 1

01FFERENTIAL CORRECTIONS

TOE 1.5217 TRA 6.2566 TC3-1.571_ $AU ._48

ROE .3624 RRA -,441! RE3 .0390 FAU .00876

FOE .5645 FRA 1.9950 FC3 -.1618 8SO 20490

80E Ie5642 BRA 6.2721 8C3 1.5720 FSO -569

01STANCE 602.313

LQ. 334.28 VL 25.92'Z GAL 11.35 A2'L 89.17 NC_ 294.99 S_4A 12_.3_ EC£ .3029! INC .8348 Vl 29.484
LOP 269.28 VP 36._27 GAP 16.47 AZP 89,65 TAL 150.84 TAP 85.8_-R-_ 85.31APO 159.44 V2 34.846

GP 12,137 2AL 36.64 ZAP 167.44 ETS 76.39 Z_ 123.22 ETE 171.79 2AC 115.25 ETC 266.53 CLP-177.78

OLA -17.57 RAL 299.19 RAO 6568.8 VEL 12.970 PTH 2.36 VHP 10.553 OPA -11.96 RAP 272.222CC 1.7712

L-I TII,_ INJ LAT INJ _ INJ RT ASC INJ A2_ITH INJ TI_E PO CST TIM INJ 2 LAT INJ 2 LONG

_845-54 -9.24 t9.33 !72.77 116.85 11 48 38 1245.5 -5.56 12.58

5650.93 27.95 265.89 18_.23 94,74 20 2 53 5'050.9 28.31 257.24
1616.12 -10.78 1.65 171.96 118.05 12 55 54 1016.1 -6.94 354.96

5355.59 29.67 244.3I 183.38 93.79 21 29 33 4755.6 29.88 235.51
1472.74 -14,68 348.50 169.68 I21.L:_ 13 39 17 872.7 -10.44 341.97

5071.73 3,1.16 2L_Z.g_ 183.61 91.24 22 55 32 4471.7 33.96 213.74

NID-_S4E E_ECUTIO_ ACCURACY CROIT 0£TERMINATION ACCURACY

,S_T 603_o4 _._ 494,8 5G3 157.9 ST 2083._ SR 324.9 SS 643.1

RRT -,6214 _ -.6046 RTF .9700 CRT .2878 CRS -.3584 CST -.9970

S_B 6055,6 1_3 -.0008 R13 -,9700 LSA 2182.3 MSA 313.6 SSA 17.4

•_I 6043.2 S_2 3_7,2 THA 177.07 ELI 2085.9 EL2 310.8 ALF 2.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH CATE AUG Z8 197O FLIGHT TIN[ 214.00 ARRIVAL CATE MAR 30 1971

HELICXZENTRIC CONIC 01STANCE 806.99|

RL 151 .12 LAL -.00 LCt. 334.?8 VL ?5.889 GAL 12.31 ATL 88.94 14(:A 798.16 SMA 177.19 ECC .31464 INC ! .0645 V! ?9.484

RP 108.78 LAP -.94 LOP 771.45 VP 36.7_ GAP |7,26 ATP 89.S0 TAL 149.65 TAP 87.81 RCA 83.74 APO 1_.63 V? 34.837

RC 175.059 GL 3,71GP 17.09 7AL 35.51 ?AP 167.85 ETS 80.97 ?AE 173.00 ETE 171.99 ZAC 11A,97 ETC 267.10 CLP-178.80

PLAN[TC_ENTRIC CONIC

C3 52.746 VHL 7.763 CLA -16.74 RAL 3(XJ.Z9 RA0 6568,9 VlEL |3.195 PTH ?.41 VHP 11.015 OPA -JE.31 RAP ?74.36 ECC 1.8681

LNCH ArNTH LI_H TIME L-Z T114[ |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TII4E PC) CST TIM INJ ? LAT ;NJ Z LONG

90,00 11 lA 1 1906.49 -11.10 22.84 175.57 116.22 11 45 47 IX36.5 -7.a9 16.03

90.OO 18 411B 5648.99 27.96 265.75 186.24 94.67 L=O 15 27 5049.0 78.31 857.10
100.00 J? ?5 51 1674.70 o12.63 5.01 |74.78 |17.32 12 53 45 1074.7 -8.87 358.?A

100.00 ?0 12 9 5356.02 29.67 244.34 186,39 93.80 ?| 41 25 4756.0 zg.R8 235.54

110.00 13 13 6 1526.67 o16.56 351.55 172.55 120.34 13 _ 32 926.7 -17.41 3aa.90

110.OO ?1 41 ?4 _WJ76.81 34.16 _Z3.38 186.63 91.48 23 6 1 4476.8 33.98 21A.1A

CIFFERENTIAL CORRECTIONS NIO-COURS_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.7175 TRA 6.7137 TC3-1.35_ BAU .95710 _T 80Z5.5 _ 476.! S(,3 151.7 ST 2143.0 SR 315.9 SS 655.1

ROE .3748 RRA -.4497 RC3 .O307 FAil .00709 RRT -.8052 _ -._96 RTF' .9717 CRT .3193 CR5 -.3778 CST -.9979

FOE .5979 FRA ?.0&34 FC3 °.11_1 _IP L_1_55| _ 8044.3 R_3 -.0D07 R|3 -.9717 LSA 2747,9 MSA }01.1 SSA 12.0

BOE l .7579 (_A 6.728? 8C3 | .357| FL ° -546 ,_.d 8032.4 _ 378,6 THA 177.25 ELI 2145.4 EL? ?99.0 ALF ?.75

LAUNCH OATE AUG Z8 1970 FLI_"IT TINE El6.00 ARRIVAL OATE APR 1 1971

HELIC_ENTRIC CONIC

RL 151.17 LAL -.00

RP 108.80 LAP -I.17

RC 177.047 GL 4.27

PLANETCX_ENTRIC CONIC

C3 59.589 VHL 7.719
LNC,PI AZMTH LNCH TIN[

90.00 11 10 39

9O.O0 18 5? 44

I00.00 17 23 7

IO0.00 2O 72 57

llO.OO 13 II 40

110.00 ?I _ 53

DIFFERENTIAL COR_CTIONS
TOE 1 .9767 TRA 7._51 TC3-1 .1459 BAU .91_

.3877 RRA °.4567 RC3 .0233 FAU .00538

FOE .6721 FR4 2.0969 FC3 -.0781 8SP L=_5

80E 1.9653 _RA 7.2196 8C3 1.1461FSP -577

01$T/_ 611.472

LOL 334.28 VL 25.857 GAL 13.36 A?L 88.69 _ 3(}1.32 SWA IL_.00 ECC .37757 IN(:

LOP ?75.61VP 36.765 GAP lB.lt AZP 89.32 TAL 148.51 TAP 89.83 RC4 8?.04 APO

GP 11.84 ZAL 34.46 ZAP 168(!.16 ETS 85.93 ZAE IL_2.76 ETE 17'Z.18 ZAC 114.69 ETC

1.3080 Vl ?9.484

161.96 V? 34.8?9

?67.67 CLP-179.83

OLA -15.97 RAL 301.30 RAO 65_).I VI[L 13.452 PTH Z.46 VHP 11.543 OPA -12.60 RAP 276.49 ECC 1.9807

L-I TINE INJ LAT |NJ L._ INJ RT AS(: INJ AS'NTH INJ TINE PO CST TIM INJ Z LAT INJ 2 LONG

1_4.95 -12.83 _6,_6 178.39 115.46 11 43 24 1365.0 -9.30 19.36

fi6_O.5_ 27.95 265.86 IBg._ 94.73 _ 26 54 5050.5 28.31 Z57.21
1731.12 -14.37 8._0 177.62 116._O 12 51 58 1131.1 -10.70 1.44

5359,59 _9.66 244.80 189.37 93.94 _1 52 16 4759.6 ?9.89 _35.81

1579.O? -18.34 354.57 175.43 119.37 13 37 59 979.0 -14.79 3A7.80

5084.46 34.14 L_'23.9_ 189.64 91.83 23 15 37 4484.5 34.0? 214.73
MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T _=O09.7 5GR 456.6 SC,3 145.8 ST 2198,3 58 }06.6 SS 66_._

RRT o._ RRF -.5740 RTF .9740 CRT .3486 CR5 -_3967 CST -.9985

8027.0 R_3 -.0DI2 R13 -.9740 LSA ?300.0 MSA 288.5 SSA 11.5
_.,1 8015.7 S'12 Yo8.9 TH4 J77.43 EL1 22O1.0 EL? ?87.0 ALF ?.83

LAUNCH GATE AUG ?8 197_

HELIOCENTRIC CONIC

RL 151.17 LAL -.00

RP 108.83 LAP -I.79

RC 179.071 CL 4.78

PLAN_TCK_ENTR_C CONIC

C3 67.5H2 VHL 8.221

LNCH ATHTH LN(H TIME

9C.CC] 11 7 41

90.GO 19 3 3

IOO.O_ 12 _ 4?

100.00 _ 3? 4)

_10.00 13 10 ?5

llO.OO ?I 59 30

FLIGHT TINE 718.00 ARRIVAL DATE APR 3 1971

DISTANCE 615.717

LOt. 33A.Z8 VL ?5.8?6 GAL 14.49 AZL 88,43 HCA 304.48 SNA 1?I.87 ECC .34186 INC 1.5683 VI ?9.484

LOP 278.78 VP 36.736 G4P 19.07 4ZP 89.11 T4L 147.44 TAP 91.97 RCA 80.17 APO 163.46 v? 34.8_?

GP 11.60 7AL 33.51 ZAP 168.36 ETS 91.?5 7AE 122,49 ETE 177.37 ZAC 114.41 ETC 268.73 CLP 179.10

CLA -15.76 RAL 307.?? RAD 6569.3 VEL 13.745 PTH ?.51 VHP 17.173 OPA -17.85 RAP ?78.60 ECC 2.1172

L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

ZO21.O6 -14.45 29.59 181._I 114.6_ 11 41 ?Z 1471.1 -ll.Ol 2?.60

5655.10 ?7.93 766.19 197.16 94.89 20 37 18 _055.1 ?8.31 ?57.54

1785.45 -15.99 11.57 180,46 115.59 JZ 50 ?8 1185,5 -17.47 4.55

5365.94 ?9.6? 245.07 192'37 94.19 22 ? 9 4765.9 Z9.89 736.78

1679.76 -2O.00 357.56 178.32 118.31 13 37 34 1079.8 -16.07 350.66

5094.40 34.1Z Z?4.75 197.67 97.29 ?3 ?4 _4 4494.4 34.06 715.51

CIFFERENTIAL CORRECTIONS NI0-COURSIE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

T_E 2.1493 TRA 7.7357 TC3 -._6_ BAU .8729 5,GT 3999.8 S6R 4_5.1 5G3 140.4 ST 2?48.8 58 297.0 SS 683.2

_3E .4013 RRA -.4616 RC3 .0166 FAU .00362 RRT -.5687 RRF -.5565 RTF .9755 CRT .3761 CRS -.4155 CST -.9989

FCE .6578 FRA ?.1564 FC3 -.0A64 BSP 21:3377 S_ 8015.7 _3 -.00_ R13 -.9755 LSA 7352.8 MSA 275.9 SSA 11._

eOE 2.1865 eRA 7.7495 Be3 .9667 FSP -497 5,G| 6005.0 562 358.4 THA 177.6_ ELl ?751.6 EL? 974.9 ALF 2.89

LAUNCH GATE AUG ?8 197_ FLIGHT TINE ,_>'Z_._0 ARRIVAL CA TE APR 5 1971

HELIOCENTRIC CONIC

RL 151 .12 LAL -.00 LCL 334.78 VL

RP 108.85 LAP -1.46 LOP 781.94 VP

DISTANCE 619.676

_5.795 GAL 15.73 A2'L 88.15 HCA }07.64 S_A 171.64 ECC .35769 INC 1.8491 Vl 79.484

36.708 GAP _.11 AZP 88.87 TAL 146.44 TAP 94.08 RCA 78,13 AF_ 165.15 V2 34.815

RC 180.9P,0 GL 5.74

PLANE TC_ENTRIC CONIC

C3 76.968 VHL 8.773

LN_ ATMTH LN_H TINE

90.OO 11 5 3

90.00 19 I? 19

100.00 I? 18 33

IOO.0_ 2O AI 30

110.00 13 9 16

110.00 ?? 7 17

OIFFERENTIAL CORRECTIONS

TOE ?.3888 TRA 8.3103 TC3 -.7897 BAU .8177

ROE .4157 RRA -.4636 RC3 .0109 FAU .00177

FOE .6853 FRA ?.??77 FC3 -.0199 BSP 20116

_0E ?.4747 BRA 8._737 _C3 .7898 FSP -470

GP 11.39 ZAL 37.66 ZAP 16_.44 ETS 9_.86 ZAE 127.18 ETE 177.56 ZAC 114.14 ETC ?68.78 CLP 178._0

_kA -14.61RAL }03.05 RAD 6569.5 ',tEL 14.083 PTH ?.57 VHP 17.763 0PA -13.04 R_P ?80.68 ECC ?,2667

L-I TINE INJ LAT JNJ LONG [NJ RT A._ INJ A_'NTH INJ TII<E PO CST TIM INJ ? LAT INJ ? LONG

2O74.86 -15.95 32.82 |84,01 113.71 II 39 38 1474.9 -17.61 ?5.74
5662.37 27.88 266.72 195.05 95.15 2O 46 42 5062.4 ?8.30 _5_.0_

1837.71 -17.f_ 14.66 183.28 114.6_ 17 49 11 I737.7 -14.O4 7.59

5374.76 ?9.58 245.7? 195.21 94.53 _2 11 5 4774.8 ?9.89 ?_._
1678.86 -71.56 .57 181.19 117.19 13 37 15 1078.9 -17.74 _53.47

5106.37 34.08 225.68 195.55 97.84 ?3 3? _3 4506.4 34.10 716.44

MID-O3URSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5984.2 SGR 414.7 $63 135.3 ST ??94.9 SR ?_7.3 SS 699.9

RRT -.5477 RRF -.5367 RTF .9776 CRT .4079 CRS -.4348 CST -.9993

S&6 5998.5 R_3 .0000 813 -.9776 LSA 7402,0 MSA ?63.3 S$A 10._

SGI 5988.5 SG2 346.9 THAl 77.8? ELI ??97.9 EL? ?6? .6 ALF 2.93
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5 1970)

LAUNCH 0ATE AUG 29 1970 IrLIGHT TIME 70.00 ARRIVAL 0ATE NOV 7 1970

HEL IO(:FNTRIC CONIC

RL 151 .09 LAL -.00

RP 108.19 LAP -1 .91

RC 40.525 GL -7.53

PLANE TOCENTRIC CONIC

C3 41 .054 VHL 6.407

LNC.H ATNTH LI_H TINE

84.00 10 18 1

.00 II 57 52

I00.OO 11 24 29

100.00 13 34 6

110.00 11 15 L_

110.OO 15 59 44

DISTANCE 163.04_

4.0.. 335.25 VL 23.155 GAL -.51 ATL 92.08 H(A 66.92 SMA 108.72 ECC .38974 INC 2.0788 Vl 29.490

LOP 42.15 VP 35.109 GAP -ZZ.94 A_P gO.SZ TAL 180.80 TAP 247.72 RCA 66.35 APO 151.10 V2 35,027

GP -8.46 ZAL 88.31 TAP 14.31 ETS 14J.I9 2AE 175.80 ETE 331.39 ZAC 91.69 ETC ;_5L4._19 CLP 11 .59

DIFFER[NTIAL COR/q[C T IONS

TOE .1718 TRA -.7515 TC3 .0509 8AU .030§

-.4927 meA -.DO95 RE3 -.D"_ZZ FAU .01942
rOE -.1126 FRA ._694 FC3 -.,IO96 BSP 21379

BOE ,5218 _A .7516 _:3 .0556 FSP -126

0LA -28.89 RAL 243.69 RA0 6568.6 VEL 12.744 PTN 2.52 VNP 13.876 0PA -25.49 RAP Z18.89 ECC 1.6756

L-I TIN[ INJ LAT INJ _ INJ RT AK INJ A2'MTH |NJ TINE PC) CST TIN INJ 2 LAT INJ 2 LONG
1232.47 15.13 347.Z5 124.12 114.86 10 38 34 65_.5 J8.45 340.02

g09.38 15.14 323.5_ 124.13 114.85 12 13 2 309.4 18.47 316.35

I016.79 9.22 328.41 121.03 118.56 II 41 26 416.8 12.97 321.62

600:30 21.42 303.53 12_.g0 111.36 13 44 6 .3 24.13 295.78

1045.60 1.27 325.72 116.17 124.16 11 32 45 445.6 5.74 319.49

5432.30 30.22 2_3.20 130.Z15 106.79 17 30 17 4832.3 32.22 241 .56
NIO-_SE [XECUTICN ACCIJ_ACY OR1BIT DETERMINATION ACCURAC¢

SGT 785.5 _ 441.6 SG3 56.5 ST 276.8 SR 440.6 SS 182.6

RRT -.1791 _ .1925 R1T -.6603 CRT -.5496 CRS -.6562 CST .9858
901.Z 1_3 -.(_234 RI3 .6642 LSA 496.9 NSA 238.7 SSA 15.2

$6| 79|.2 502 431.4 THA 171.79 ELI 473.9 ELi? 215.1 ALF 114.38

LAUNCH DATE AUG 29 19"/'O IrI.IGHT TIE 72.00 ARRIVAL DATE NOV 9 1970

I'CL IC_ENTRI C CONIC

RL 151 .09 LAL -.00

RP 108.15 LAP -1.75

RE 40.252 GL -7.31

PLANE TOCENTRIC (,CN| C

C3 36.192 V_ 6.016

LNCH A;_ATH LIq_J_ TIME

85.75 10 30 51

94.25 11 42 4

100.00 11 14 213
1(30.00 13 41 17

110.00 11 J0 8

110.00 16 I _!

01STANCI[ 169.673
335.25 VL 23.536 GAl. -.63 AZL 91,86 _ 1'[3.12

LOP 45._ VP 35.375 GAP -21.e6 AZP g0.63 T,q.. 18|.07

GP -8.B7 7AL 88.68 ZAP 13.ZZ [TS 135.18 ZAE 173.07

0LA -28.61 RAL 243.31 RAO 65¢_.4 VI[L 12,552 PTH 2.27
L-I TIME INJ tAT INJ LONG IN./ RT ASC INJ ATt4TH

1154.39 15.98 341 .B7 121.63 114.O5

923.77 15.99 324.99 121.64 114.04

1013.26 9.34 3_.21 118.27 118.52

58_.18 22.86 277.55 124._ 109.80

IO'_.45 Z.O0 324. ?1_ 113.79 124.13

5387_76 31.05 247.00 127.45 105.O6
DIFFERENTIAL CCIIt_C TICNS

TOE .1737 TRA -.7335 TC3 .0833 _dJ .0435

ROE -.4669 RRA -.0049 R(3 -.0337 F_J .02034

FOE -.1130 FRA .3777 FC3 -.4865 BSP 2193

8DE .4982 EWA .7335 BC3 .0_39 IrSP -141

SNA 110.35 ECC .36952 INC. 1.8636 VJ 29.490

TAP 251.19 RCA 69.56 APO 151.10 V2 35.040

[TF 335.50 7AC 91.48 ETC 259.12 CLP 9.84

VHP 13.16# OPA -26.33 RAP 230.28 ECC 1.5956

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

10 50 6 554.4 19.09 33,1.56

Jl 57 27 323.8 19.11 317.68

11 31 13 413.3 13.08 321.41

15 18 25 5228.2 25.35 269.63
11 27 14 426.4 6.47 318.48

17 31 45 4787.8 32.81 238.22

NIO-C, OUR_ IrXECUTIOql ACCURACY ORBIT 0ETERNINATION ACCURACY

_GT 8111.9 S_ 446.6 SG3 6_.4 ST 290.4 SR 444.7 $5 187.0

RRT -._00_ RRF .2151 R1T -.6803 CRT -.5666 CR$ -.6527 CST .9889

•_ 932.7 1_3 -.O258 R13 ._46 LSA 507.4 N$A _43.6 5SA 15.6

SG| 8_'5.6 _F_2 433.9 THA 171.35 ELI 483.4 EL2 21'0.2 ALF 116.11

LAUNCH O4TE AUG 29 1970 FLIGHT TIME 74.00 ARRIVAL _ATE NOV 11 1970

HEL I(XENTRIC CONIC

RL 151 .09 L4L -.00 LOL 335.25 VL

RP 108.11 LAP -1.59 LOP 48.56 VP

RC 40.156 GL -7.01 GP -9.33 7AL

PL4NE TOCENTRIC CONIC

C3 31.981 V_L 5.655

LNO4 ATNTH LN_H TINE

90.00 10 44 24

_0.00 11 24 26

100.00 11 2 5

I[30.00 13 49

110.00 11 3 17

110.00 16 4 44

OIFFERENTIAL CORRECT ICNS

TOE .1752 TRA -.7163 TC3 .1249 BAU .0573

R_E -.442_ l_A -.0(_ RC3 -.0488 FAU .O2142

FOE -.1132 FRA .3859 FC3 -.5799 BSP 2_41

_OE .4757 BRA .7163 BE3 .1341 FSP -159

DISTANCE 176.334

23.887 GAL -.76 47L 91.66 HCA 73.32 SMA 111.88 ECC .35063 INC 1.6568 Vl 29,_90

35.623 GAP -L_0.44 AZP 90.48 TAL 181.41 TAP _54.73 RCA 72.65 AFt3 151 .11 V2 35.053

89.19 ZAP 12.32 ET$ 128.01 ZAE 170.2B ETE 336.97 ZAE 91.22 ETC 259.35 CLP 8.08

DLA -28.23 RAL 24_._O RAD 65_N_.3 V1EL 12.384 PTH 2.24 VIAP 12.491 0PA -27.20 RAP 231.65 ECC 1.5263

L-I TIME INJ LAT INJ LONG INJ RT AS( INJ A2'NTH INJ TIME PC) CST TIN INJ Z LAT INJ 2 LONG

1072 _1 14.89 335.40 118.21 114.36 lI 2 17 472.8 18.06 328.15

942.95 18.38 327.45 119.76 111.93 II 40 9 343.0 21.19 319.91

1015.54 9.27 328._4 115.34 !!8.55 1| 19 1 415.5 13.01 321.55

5763.49 24.29 273.27 122.06 107.99 15 25 29 5163.5 26.52 265.18

1011.81 2.56 323.9_ I11._4 124.10 II 20 8 411.8 7.02 317.71

9339.99 31.85 243.50 124.44 103.15 17 33 44 4740.0 33.32 234,59

NIO-C._L_SE E_ECUTICN ACCURACY ORBIT DETERMINATION _CCURACV'

SGT 854.3 SGR 451.4 SG3 69.1 ST .',04.3 5R 448.1 SS 190.9

RRT -.2243 I_F .2414 R1T -.70OO CRT -.5829 CRS -.6487 CST .9914

$66 9_6.2 1_3 -.O29_ R13 .7047 LSA 517.7 NSA 248.0 $SA 16.1

_GI 8_'.3 _ 435.8 THA 170.90 ELI 492.7 EL2 224.8 ALF 117.88

LAUNC,H DATE AUG 29 1970 FLIGHT TIME 76.00 ARRIVAL OATE NOV 13 1970

HELIOCENTRIC CONIC DISTANCE 1B3.024

RL 151 °09 LAL -._ LOt. 335.25 VL 24.211 GAL -.g0 AZL 91.46 _ 76.53 SNA 113.37 ECC .33303 INC 1 .4567 Vl 29.490

RP IO8.07 LAP -1.42 LOP 51.77 VP 35.853 GAP -|9.27 AZP 90.34 TAL 181.81 TAP 258.34 RCA 75.61 APO 151.12 V2 35.066

RE 40.2_8 GL -6.64 GP -9.83 ZAL 89.84 _AP lf.'f_ ETS 119.67 7AE 167.49 ETE 337.49 ZAC 90.90 ETC 259.58 ELP 6.31
PLANE TOCENTR I C CONIC

C3 28.337 VHL 5.323 OLA -27.74 RAL 242.16 RAO 65_.1 _L 12._3_ PTH 2._ VHP 11.846 DPA -28,11 RAP 233.00 ECC 1 .4664
LklCH A_,ITH LN_ TIME L-I TIME INJ LAT INJ _ INJ RT .AS4C INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 10 11 29 I141,39 12,93 3_9.47 I14.32 I15.41 tO 30 30 541.4 16.25 332.37

90.00 11 52 12 813.71 21.45 319.23 117.95 108.94 12 5 46 213.7 23.84 311.37

100.EX:) 10 48 5 I023.08 9.02 328.76 112.29 118.62 11 5 8 423.1 12.77 321.98

100.00 13 38 17 5695.29 25.64 2_.66 119.3B 105.92 15 33 12 5095.3 27.58 260.39

110.00 10 54 47 1002.04 2.93 323.45 1_8.56 124.07 II II 29 402.0 7.38 317.19

110.00 16 8 5 5289.10 32.57 239.71 121.28 101.00 17 36 14 4689.1 33.74 230.67

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE .1762 TRA -.69_2 TC3 .1734 BAU .0705 SGT 889.3 S_q 456.3 $G3 76.§ ST 317.6 SR 450.5 SS 193.6

ROE -.4186 RRA .0028 RE3 -.0679 FAU .0LPZS9 RRT -.2_O6 I_ r .2705 RTF -.71B0 CRT -.5990 CRS -.6418 CST .9933

FOE -.1124 FRA .3941 FC3 -.6901 8SP 2477 _ 999.6 R_3-.0342 R13 .7233 LSA 527.1 HSA 251.4 SSA 16.7

BOE .4541 BR4 .6982 BE3 .1862 FSP -179 501 899.0 SGZ 437.0 THA 170.38 ELI 501.7 EL2 228.4 4LF 119.61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH DATE AUG 29 197D FLIGHT TINE 78.00 ARRIVAL DATE NOV 15 1970

PEL|O(ENTRIC CONIC

RL 151.09 LAL -.D0

RP 108.03 LAP -I.24

RC 40.497 GL -6.17

PLANETC_£NTRIC CONIC

C3 25.188 VHL 5.019

LNO'I ATNTH LNCH TIN[

9(3.00 9 46 49

90.00 12 10 43

100.00 10 32 32

100.00 14 7 41

|I0.00 10 44 41

110.[30 I6 I2 1

DIFFERENTIAL CORRECTIONS

TOE .1766 TRA -.6801 TC3 .2319 BAU .0840

ROE -.3959 gRA .0062 RC3 -.0921-FAU .0239!

FOE -.1102 FRA .4021FC3 -.8217 6SP 2625

8DE .4335 BR4 .680I BC3 .2495 FSP -Z02

DISTANCE 189.738

LOL ]55.25 VL 24.508 6AL -1.06 AZL 91.26 PiCA 79.73 ._A

LOP 54.98 VP 36.067 6AP -18.t6 A2P 90.22 TAL 182.28 TAP
6P -10.38 ZAL 9(].63 ZAP |l._O ETS I|0.33 ZAE 164.73 ETE

114.79 ECC .31668 INC 1.2618 V! 29.490

262.02 RCA 78.44 APO 151.J4 v2 35.079

337.53 ZAC 90.52 ETC._LL_CJ.P 4.51

LAUNO4 O*TE AUG 29 1970

DLA -27.13 RAL 241.39 RA0 6568.0 VEL 12.106 PTH 2.17 VHP 11.229 DPA -29.04 RAP 234.33 ECC 1.4145

L-I TINE INJ LAT INJ LOI_ INJ RT A,_C INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1163.28 11.69 341.93 110.76 II5.97 IO 6 32 583.3 15.09 334.90

713.36 23.52 312.60 115.34 106.24 12 22 37 113.4 25.52 304.50

1035.57 8.61 329.46 109.15 118.74 10 49 48 435.6 12.38 322.70

5624.34 26.87 263.74 116.53 103.61 15 41 25 5024.3 28.48 255.31

997.43 3.11 32_.Z0 103.77 124.06 II I 19 397.A 7.56 316.94

5235.25 33¢20 235.64 117.97 98.66 17 39 17 4635.2 34.04 226.50

NID-_SE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

S_T _'ZS,I SGR 461.4 _3 84.7 ST 330.5 SR 451.9 SS 195.0
RRT -.2802 _ .3032 RTF -.7354 CRT -.6145 CRS -.6310 CST .9944

SQB 1033.8 R_3 -.0393 R13 .7413 LSA 535.4 NSA 254.0 SSA 17.3

SGI 936.7 SG2 437.4 THA 169.80 ELI 510.0 EL2 231 .0 ALF 121 .31

H[LI_ENTRIC CONIC

RL 151.O9 LAL -.00

RP 107.99 LAP -I.06
RC 40.930 GL -5._0

PLANETOCENTRIC CONIC

C3 22.471 VHL 4.740

LNO-I A2'NTH LNCH TIN[

90.00 9 23 46

go.DO 12 26 43

IDO.O0 IO 15 39
JDO.O0 14 17 31

110.00 10 33 4

110.00 16 16 35

FLIGHT TINE 80.00 ARRIVAL DATE NOV 17 1970

116.14 ECC .30154 INC 1.0705 Vl 29.490

265.76 RCA 81.12 APO 151.16 v2 55.092

337.28 ZAC 90.08 ETC 260.05 CLP 2.67

OISTANCE 196.471

LOL 335.25 VL 24.782 GAL oi.21 A2'I. 91.07 PICA 82.95 SMA
LOP 58.19 VP 36.L_6 GAP -17.10 42_ gO.J3 TAL 182.81 TAP

GP -10.99 ZAL 91.55 ZAP 11.31 ETS 100.44 Z/_ I62.04 ETE

OLA -26.39 RAL 240.50 RA0 6567.9 VEL 11.994 PTH 2.14 VHP 10.641 OPA -30.02
L-I TINE INJ LAT INJ LONG |NJ RT A.Y_C INJ AZNTH |NJ TIN[ I_O CST TIN

JL_ZO.43 10.58 344.O8 I07._0 116.42 9 44 6 6213.4

620.34 25.15 306.27 112.83 103.47 12 37 3 20.3
1052.85 8.04 330.43 105.95 118.89 JO 33 12 452.9

5551.19 27.94 258.57 113.51 101.09 15 50 2 4951.2

998.20 3.08 323.24 102.90 124.06 10 49 42 398.2

5178.60 33.69 231.29 114.53 96.14 17 42 54 4578.6

DIFFERENTIAL CORreCTIONS NI0-(.OUR_E EXECUTION ACCURACY

TOE .1759 TRA -.6619 TC3 .3004 BAU .0974 SGT _1.2 SCaR 466.9 ,T_3 93.9

ROE -.3741 RRA .0093 RC3 -.1222 FAU .0253_ RRT -.3127 _ .3395 RTF -.7517

FOE -.1061 FRA .4100 FC3 -.9774 BSP 2755 S(_ 1068.6 1_3 -.0453 R13 .7583

80E .4133 l_'A .6620 Be3 .3243 FSP -228 SGI 975.1 SG2 437.2 THA 169.16

RAP 235.62 ECC 1.3698

INJ 2 LAT INJ 2 LONG
14.04 337.12

26.75 297.97

II.SA 323.70
29.18 249.99

7.53 316.98

34.18 222.08

ORBIT DETERNINATION ACCURACY

ST 342,1 ,SR 452.2 SS 194.5

CRT -.6280 CRS -.6136 CST .9942
LSA _41.7 NSA 256.2 SSA 1_.O

ELI 517.0 EL2 232.9 ALF 122.89

LAUNCH OATE AUG 29 1970 FLIG_'IT TINE 82.DO ARRIVAL CATE NOV 19 1970

HELIOCENTRIC CONIC DISTANCE 203.219

RL 151.09 LAL -.DO LOL 335.25 VL 25.032 GAL ol.37 AZL 90.88 NCA 86.16 SMA 117.43 ECC .28757 JNC ,8818 Vl 29,490

RP 107.95 LAP -.88 LOP 61.41 VP _6.430 GAP -16.08 AZP 90.06 TAL 183.41 TAP 269.56 RCA 83.66 APO 151.19 v2 35.105

RC 41.530 GL -4.92 GP -11.67 7AL 92.59 ?AP 11.70 gTS 90.63 ZAE 159.44 ETE 3_.81 2AC 89.55 ETC 260.28 CLP .8!

PLAN[TC_ENTRIC CONIC

C3 Z0.130 VHL 4.487 DLA -2_.52 RAL 239._2 RAC 6567.8 VEL 11.896 PTH 2.|| VHP 10.080 DPA -31.04 RAP 236.88 ECC 1.3313

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LON_ INJ RT A,SC INJ A_NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

_O.OO 9 1 5 1257.35 9.45 346.21 103.90 116.82 9 22 3 657.4 12.97 339.31

90.00 12 41 32 5818.54 26.42 277.90 109.90 100.57 14 18 30 5218.5 27.61 269.44

1DO.O0 9 57 36 1074.90 7.32 331.67 102.75 119,06 10 15 31 474.9 11.14 324.96

1{30.00 14 27 42 5476.23 28.80 253.17 110.35 98.37 15 58 59 4876.2 29.66 _44.47

110.00 10 2_ 2 1004.52 2.84 323,_8 99.99 124.08 IO 36 46 404.5 7.29 317.32

110.00 16 21 46 5119.37 34.03 2"26.?0 110.99 93.44 17 47 5 4519.4 34.13 217.45

DIFFERENTIAL CCR_ECTIONS NI0-COdRSE EXECUTION ACCURACY ORBIT DETERt4INATION ACCURAC_

TOE .|735 TRA -.64_3 T(3 .3787 BAU .|106 SGT _,2 _ 473.4 ,_3 I04.I ST _2.5 SR 451.0 SS 192.1

ROE -.3531 RRA .0123 RC3 -.1594 FAU .02700 RRT o._477 _ ._O0 RTF -.7661 CRT o.6378 CRS -.5872 CST .9919
FOE -.09_N_ FRA .4180 FC3-1.1613 BSP 2863 S_ 1109.7 1_3 -.0539 RI3 .7737 LSA _45.4 MSA 258.3 SSA 18.8

6DE .393§ _A .6434 8C3 .4109 FSP -257 ,_I 1015.8 S_ 43_.6 THA 168.49 ELI 522.2 EL2 234.5 ALF 124.34

LAUNCH DATE AUG 29 1970 FLIGHT TIN[ 84.00 ARRIVAL DATE NOV 21 1970

DISTANCE 209.976

25._2 GAL -1.53 A2'L 60.69 HC4 89.37 SNA

36.620 GAP -I5.10 AZP gO.OI TAL 184.05 TAP

93.75 ZAP 12.47 ETS 81._0 Z_[ 156.97 ETE

118.64 ECC .27471 INC .6943 Vl 29.490

273.43 RCA 86.05 APO 151.23 V2 35.117
336.16 ZAC 88,94 ETC 260.51 CLP -1.10

H_LIOCENTRIC CONIC

RL 151 .09 LAL -.00 LOL 335.25 VL

RP 107.91 LAP -.69 LOP 64.62 VP

RC 42.291 GL -4.12 GP -12.4_ ZAL

PLANETC_ENTRZC CONIC

C3 18.120 _ 4.257

LNCH A_NTH LNO4 TINE

go.O0 8 38Z2

90.00 12 55 44

IDO.O0 9 38 32

IO0.DO 14 38 15

110.00 10 _ 42

110.DO 16 27 34
DIFFERENTIAL CCRR1ECTIONS

TOE .|709 TRA -.6244 TC3 .4684 8AU .1239

ROE -.3329 RRA .01_3 RC3 -.2050 FAU .02882
FOE -.0902 FRA .4262 FC3-1.3769 BSP 3055

8OK .3742 _RA .6246 6C3 .5113 FSP -289

0LA---24.30 RAL 2_.45 RAO 6567.7 M[L 11.B|1 PTH 2.09 VHP 9.546 OPA -32.12 RAP 238.08 ECC 1.29_2

L-I TINE INJ LAT INJ _ INJ RT A_K_ INJ AZt4TH INJ TINE PO EST TIN INJ 2 LAT INJ 2 LONG
1295.95 8.2*6 348.42 100.57 117.18 8 59 58 696.0 11._4 341 .57

5730.30 27.37 27|._ |06.81 97.56 14 31 14 5130.3 28.13 263.04

1101.70 6.43 333.16 99.58 119.26 9 56 54 501.7 10.2P 326.49
_399.79 L_J.43 247.57 101.08 95.49 16 8 15 4799.8 29.88 238.79

1016.48 2._ 324._0 97.08 124.11 10 22 39 416.5 6.84 317.95

5057.76 34.18 LPZ|.B9 107,38 90.60 17 51 52 4457.8 33.88 212.66

NIO-COUR_ E_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1032.0 SGR 481.4 .T_3 115.5 ST 360.3 SR 448,2 SS 187.6

_T -._97 _ ,4246 RTF -.7813 CRT -.6504 CRS -.5479 CST .9852

S_B 1|_,8 1_3 -.0589 RI3 .7899 LSA 546.4 NSA 258.8 SSA 19.6

•_1 ]052.5 S_2 434.7 THA 167.54 ELI 525.6 EL2 233.4 ALF 125.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 29 1970 FLIGHT TINE 86.00 ARRIVAL CATE NOV 23 J970

HEL|OCENTRIC CONIC

RL 151.09 LAL -.00

RP |07.88 LAP -.§l

RC 43.202 GL -3.19

PLANETCCENTRIC CONIC

C3 16.399 VHL 4.050

LNCH AZMTH LNCH TIN[

90.00 B 15 27

90.00 13 9 38

I00.00 9 Ie 38

lOO.OO 14 49 8

110.00 9 50 16

110,00 16 34 0

DISTANCE 216.740

LOL 335.25 VL 25.472 GAL -1.69 A?L 90.51HCA 92.59 SMA 119.78 ECC .16292 JNC .5070 V! 29.490

LOP 67.84 VP 36.777 GAP -14.16 A?P 89.98 TAL 184.75 TAP 277.34 RCA 88.29 APO 151.17 V2 35.129

GP -13.26 ZAL 95.02 ZAP 13.61ETS 75.45 ZAE 154.65 ETE 335.34 ?AC 86.24 ETC 260.73 CLP -3.07

OLA -23.32 RAL 237.32 RAO 6567.7 VEL 11.738 PTH Z.07 VHP 9.038 0PA -33.26 RAP 239.22

L-I TZNE INJ LAT INJ LCI_ INJ RT ASC INJ AZNTH ZNJ TIH[ PO CST TIN INJ 2 LAT

1337.23 6.96 350.77 97,34 117.52 8 37 44 737.2 10.60

5642.90 27.99 265._0 |03.62 94.45 14 43 4J 5042.9 28.32

1133.26 5.38 334.91 96.47 119.45 9 37 32 533.3 9.26

5322.10 29.80 241.85 103.74 92.49 16 17 50 4722.1 29.83

I034.11 1.7I 325.12 94.Z0 124.15 10 7 50 434.I 6.18

4994.01 34.11 216.91 103.75 87.65 17 57 14 4394,0 33.41

OIFFERENTZAL CORglECTZONS

TOE .1652 TRA -o6OEO TC3 .5673 8AU .1368

ROE -.3131 RRA .0183 RC3 -.2602 FAU .03084

FOE -.0761 FRA .4346 FC3-1.6283 BSP 3210

60t[ .3540 eRA .6063 BE3 .6241 FSP -327

MIO-C, OUg'S£ rxECUTION ACCURAO'

SGT 1068.5 _ 491.4 SG3 128.1

ART -.4315 I_ .4718 RT1 r -.7943

1174,3 _3 -.0679 R13 .8043

•%1 1091.6 S_ 432.9 THA 166,58

ECC 1.2699

INJ 2 LONG

343.97

256.65

328.28

233 .O2

348.89

207.74

ORBIT 0ETERNINATION ACCURACY
ST 365.1SR 443.1 SS 180.7

CRT -.6552 _RS -.4845 CST .9708
LSA 542.2 HSA 260.4 SSA 20.6

ELI 524.8 EL2 232.9 ALF 126.71

LAUNCH 0ATE AUG 29 1970 FL|GHT TIME 88.00 ARRIVAL DATE NOV 25 1970

HELICX:ENTRZC CONIC

RL 151.09 LAL -.[30

RP 107.84 LAP -.32

RC 44.254 GL -2.12

PLANETOCENTRIC CONIC

C3 14.931V_ 3.864
LNCH AZ_4TH LNCH TINI[

90.00 7 52 19

90.00 13 23 27

IO0.O0 8 58 4
I00.00 15 0 23

110.00 9 33 52

110.00 16 41 4

0ZSTM_E L>23,507

LOt. 335.25 VL 25,664 GAL -1.84 AZL 90.32 I,_ 95.81 StAA 120.85 ECC .25214 INC .3184
LOP 71.06 VP 36.921 GAP -13.L_ A?P 89.97 TAL 185.49 TAP 28|.3ORCA 90.38 APO 151.32

GP -14.20 ZAL 99,37 2AP 15.06 ETS 68.62 Z_ J52.47 ETE 334.36 ZAC 87.42 ETC 260.94

DLA -21.99 RAL 2_36.15 R_AD 6567.6 VEL 11.675 PTH 2.05 VHP 8.555 OPA -34.47 RAP 240.28 ECC 1.2457

L-! TINE INJ I.AT INJ _ INJ RT A_ INJ A214TH XNJ TINE PO CST TZN INJ 2 LAT |NJ 2 LONG

I3491.81 5.56 353.1M 94,2fi 117.81 8 15 21 781.8 9.24 346.54

5555.93 28.29 258.96 1(30.57 91.29 14 56 2 4955.9 28.17 250.3D

1169.61 4.15 536.92 93.48 119.63 9 17 34 569.6 8.07 330.32

5245.36 _.89 2_5.97 100.38 89.41 16 27 46 4643.4 29.49 227.19

1057.39 .82 3213._I 91.40 124,17 9 51 29 457.4 5.30 320.11

4928.34 33,81 2l|.B! 100.14 84.65 18 3 13 4328.3 32.70 202.75

CR1B|T 0ETE_41NATION ACCURACY

ST 366.4 SR 435.5 SS 172.6
CRT -.6563 CRS -.3889 CST .9416

LSA 533.3 NSA 262.4 SSA 21.7

ELI 519.9 EL2 231.6 ALF 127.58

OIFFERENT|AL CC_CTIONS

TOE .1575 TRA -.5875 TC3 .6746 8AU .1499

-.2936 RR4 .0_15 RE3 -.3_ F_J .03309

FOE -.0573 FRA .4437 FC3-J.gJB7 8SP 3350

8OE .3332 BR4 .5879 8C3 .7495 FSP -368

NI0-O3URSE EXECUTION ACCUR*CY

S_T 1099.4 SGR 504.4 SG3 142.2
I_T -.41B9 /If ,5247 R1T -.B064

Sr_ IE09.6 1_5 -.0777 R13 .8181

_1 1130.3 SG2 450.7 THA 165.45

Vl 29.490
V2 35.141

CLP -5.09

LAUNCH DATE AUG 29 1970 FLIGHT TIN[ 90.00 ARRIVAL 0ATE NOV 27 1970

HELIOCENTRIC CONIC

RL 151.09 LAL -.(30

RP |07.81 LAP ".13

RE 45.436 GL -.89

PLAN[TOCENTRIC CONIC

C3 13.686 VHL 3.699

LNO4 4?NTH LNCH TIP4[

gO.O0 7 29 2

90,00 13 37 18

I(30,00 8 36 59

100.00 15 12 2

110.00 9 16 43

I10.00 16 48 48

0ISTANCE 730.272

LOL 335.25 VL 25.838 G_L -1,99 AZq,. 90.13 HCA 99.03 SMA 121.85 ECC .24232 IN(: .1274

LOP 74.28 VP 37.0_3 GAP o12.39 A2'P 89.96 TAL 186.25 TAP 285.29 RC4 92.32 APO 151.37

GP -15.24 7AL 97.79 ZAP 16.81 ETS 60.95 7AE 150.46 ElK 333._O 7AC 86.49 ETC 261.14

OLA -20.47 RAL 234.97 RAO 6567.5 VEL 11.622 PTH 2.04 _AP 8.098 OPA -35.76 RAP 241 ._5

L-I TIHE INJ LAT INJ _ INJ RT ASC ]NJ AZMTH INJ TINE PO C$T TIN INJ 2 LAT

1450.05 4.02 355.99 91.32 118.05 7 52 52 830.0 7.74

5469.19 28.16 252._ 97.14 88.11 15 8 27 4869.2 27.70

1210.74 2.77 339.18 90.65 119.78 857 I0 610.7 6.71

5163.73 29.68 230.07 97.06 86.31 16 38 5 4563.7 28.86

1086.25 -.29 327.8d 88.7R 124.18 9 34 49 486.3 4.20

48_.9_ 33._ _.65 _N_.6I B1.6_ IB 9 49 4261.0 31.75

DIFFERENTIAL CORRI[CT|ON$

TOE .1473 TRA -.5_[X) TC3 .7868 6AU .1619

ROE -.2740 RRA .0251 RE3 -.4053 FAU .03557

FOE -.0321 FRA .4538 FC3-2.2502 _SP 348_
_OE .3111 8RA .57_5 0C3 .8849 FgP -414

MIO-C.Ct_.f_ EXECUTION ACCURACY

S_T 1130.7 _ 521.3 SG3 157.8

RR7 -.52f_ R_ .5?_r'z RTI r -.8168

S_ 1245.1 _5 -.Og00 R13 .8505

_I 1169.0 _ 42_.6 THA 164.17

Vl 29.490

v2 35.152

CLP -7.17

ECC 1.2252

INJ 2 LONG

349.29

243.99

332.62

221.36

321.63
197.73

CR_IT 0ETERNINATION ACCUR4C_

ST _63.7 SR 424.6 SS 165.0

CRT -.6507 CRS -.2438 CST .8845

LSA 518.3 HSA 265.8 SSA 23.0

ELI 509.5 EL2 230.1ALF 128.28

LAUNCH DATE AUG 29 1970 FLIGHT TINE _Z.00 ARRIVAL DATE NOV 29 1970

H[LIOCENTRIC C_IIC

RL 151.09 I._L -.00

RP 107.77 LAP .06
RC 46.738 GL .48

PLANE TOCENTRIC CONIC

C3 12.636 VHL 3.555

LNC_ 4_TH LNCJ_ TINE

9O.OO 7 5 40

90.00 13 51 21

100.00 8 15 34

IO0.O0 J5 24 7

110.00 8 58 59

II0.00 16 57 12

OISTJUNK3E 137.034

335.25 VL 25.997 GAL oZ.13 A?L 89.93 _ 102.26 .S_A 122.78 ECC .23342 INC .0637 Vl 29.490
L(3P 77._ VP 37.175 GAP -11.56 A2P g0.0J TAL 187.04 TAP 289.30 RCA 94.12 APO 151.43 v2 35.163

GP -16.40 Z_tl. 99.25 ZAP 18.81 ETS 56,L=_9 Z_q_ 148.61ETE 33I ,86 ZAC 85.43 ETC 261.32 CLP -9.34

OLA -18.79 RAL 233.BO _ 6_7.5 VIEL 11.577 PTH 2.02 VHP 7.687 0PA -37.15 RAP 242.11ECC 1.2080

L-I TINE INJ LAY INJ iCING INJ RT AS( INJ A2_4TH INJ TINE PO EST TIN INJ 2 LAT INJ 2 LONG

1482,20 2,34 358,91 88.60 118.23 7 30 22 882.2 6.10 3_Z.25

5382.32 2?.gO 246.30 93.9_ 84.99 15 21 3 4782.5 26.91 237.78

1256.61 1.11 341.?0 87.97 119.87 8 36 31 656.6 5.18 335.16

5083.35 29.18 224.14 93.83 83.23 16 48 51 4483.3 27.94 215.56

1120.58 -1.60 319.63 96.21 124.15 9 17 40 520.6 2.89 323._3

4792.14 32.46 Z01.42 93.L_ 78.64 18 17 4 4192.1 30.55 192.72
CR61T 0ETERNINATION ACCURACY

ST 355.6 SR 409,4 SS 161.8

CRT -.6344 CRS -.0302 CST .7790

LSA 495.7 HSA 271.8 SSA 24.4

ELI 491.6 EL2 228.9 ALF 128.72

OIFFERENTIAL EORf_CTICNS

TOE .1334 TRA -.5532 TE3 °9006 9*U .1738

ROE -.2537 RRA .029"4 RE3 -.4979 F_U .038_0
FDE .0017 FRA .46fl5 FC3-2.6237 _SP 3600

6DE .2867 9RA .5540 84:3 J .029J FSP -465

MIO-COU#PJE EXECUTION ACCURACY

S(,T 1139.0 _ 543.2 SG3 J75.1

RRT -.5741 _ .6346 RTF' -.8260

_B 12_0,0 _3 -.1042 R13 .8425

SG| 1206.6 SG_ 427.2 THA 162.71
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE AUG 29 1970

HI[LIOCENTRZ( CONIC

RL ISI,09 LAL -.00

RP 107,74 LAP ,26

RC 48,1_O GL Z,OZ
PLANETOCENTRIC CONIC

C3 11.759 VHL 5.429

LNCH AZNT_ LN(H TIN[

90.00 6 42 18

90,00 14 5 42

100.00 7 53 58

100.00 15 38 43

110.00 8 40 52

110.00 17 6 19

FLIGHT TIN[ 94.D0 ARRIVAL OATE 0EC I 1970

01STANCE 243.788

LC¢ 335,25 vk 26,141 GAL -2,27 AZL 89,73 HCA IO5,48 SNA 123,63 ECC .22537 IN(: .Z651 Vl 19.490

LCP 80,73 VP 37,285 GAP -10,76 ATP 90,07 TAL 187,85 TAP 293.33 RCA 95,77 APO 151 ,fl0 V2 35,174

GP -17.70 7AL 100,72 ZAP 21,06 ITS 52,46 Z/_E 146,91ETK 330.30 ZA( 84,22 ETC 261,47 CLP -11,60

OLA -16.94 RAL 232.67 RAO 6567.4 _EL 11.539 PTH 2.01VHP 7.261 0PA -38.64 RAP 242.84 ECC 1,193fl

L-I TINE INJ LAT INJ LO_ JNJ RT ASC INJ 4214TH INJ Till[ PO CST TIN INJ 2 LAT INJ 2 LONG

1538.AZ ,53 2.05 B6.11 118.31 7 7 57 938,4 4.31 355.41

5293,86 27,23 240,05 90,97 81,g0 13 33 5P 4695.9 25.82 231,66

1307,18 -,50 344,48 85,54 119,89 8 ]5 45 707,2 3,48 337,95

5002,33 28,39 218.2fl 90,76 80,23 17 0 6 4402,3 26.75 209,84

1160.24 -3.11 331.10 83.91 124,06 9 0 12 560,2 1.38 325.50

4722,03 31,40 196,23 90,01 75,74 18 25 1 4122.0 29,12 187,76

OIFFE_ENTIAL CCImE¢TICNS

TO{ .1156 TRA -.5_JO TC3 1.0067 BAU .1846

RO( -.2323 RRA .0_43 RC3 -.604B FI#.J .0412"Z

rOE ,0420 FRA ,4804 rC5-3,0344 OSP _4_7

BO[ .2flgfl 8RA .f1401 6C3 1,1744 FSP -fl18

LAUNCH OATE AL_., 29 1970

HELIOCENTRIC CCNIC
RL 151.09 hAL -,00

RP 107.71 LAP .45

R( 49,_1GL 3.72

PLAN4[TOC[NTR|C COLIC

(3 11.O33 _ 3.321
LN04 AZNTH LNO4 TZN[

90.00 6 19 3

90.00 IA 20 19

100.(30 7 32 19

I00.00 15 49 55

110.00 8 _ _.

110.00 17 16 11

OIFFEI_rNTIAL CORfl_CT|(3NS

TOE .0914 TRA -.5_1 TC3 1.0943 B_J .1937

ROE -,2084 RRA .0411 RC3 -,7257 FAU ,04416

FOIl .1054 FRA ._007 FC3-3,4725 6_k° 3857

.2276 0RA .5307 _3 1.3132 FSP -571

MI0-_EX[CUTIOI ACCLMACY CR_IT 0ETKRMINATION ACCURAC_

SGT 1183.4 _ 571.2 SG3 194.0 ST 342.8 SR 388.7 SS 169.7

-.618| RRI: .r._90 RT1F" -.8325 CRT -.6027 CRS .2335 CST .8203

1314,0 R_$ -.IL_7 RI3 .8528 LSA 465.9 NSA 282.4 SSA 26,0

_1 1242.5 S6Z 4Lrt.7 THA 161.06 EL1 465.2 EL_ 228.6 ALF 129.09

FLI_NT TINE 96.00

OISTANCIE 250.533

I.Q. 335.15 VL L_.ZPZ GAL -Z.40 AZL 89.53 NCA 11_.71 SN_ 124.43 gCC .21812 IN_ .4708 Vl 29.490

LOP 83.96 VP 37._I_6 GAP -'9._ AZP 90.15 TAL 48_.65 TAP 297._6 RCA 97.29 APO 151.57 v2 35.184

GP -19.16 Z_. 102.19 ZAP 13._4 [TS 49.31 241[ 145.35 ET[ 318.51 ZAC 82.84 ETC 261.61 CLP -13.95

OLA -14.93 RAL 251.61 R/IO 6387.4 _E:L 1|.50_ PTH 2.00 _ 6.882 0P_ -40.26 RAP 243.42 ECC 1.1816
L-I TIM[ INJ LAT |NJ _ |NJ RT A_ JNJ AZNTH .JNJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

159_.79 -1.42 5.41 83,90 118.28 6 45 42 998.8 2.37 358.79

5209.13 _.24 23_.89 _.16 78._ 15 47 19 4609.1 24.46 223.68

1362._9 -2.37 _N7.51 83.38 119.81 7 55 2 762.4 !,61 340,99

49_3.77 27.31 212.43 87.91 77.35 17 11 55 43_0.8 25.29 204._1

1_05.08 -4.82 334.05 81.85 123.88 8 42 37 _5.1 -.34 327.84

46_,84 30,09 191.09 8_,07 72,96 18 33 41 4050,8 27,47 182.89

NI0-C_ EXECUTIOM ACCURAC_ O_BIT OETERMIN_TION _CCURAC_
SGT 110_.5 _ 605.9 SG3 214.3 ST 324.9 _R 360.5 S$ 196.9

RRT -.6542 _ .740_ RW -.8559 CRT -.5397 CRS .4894 CST .4538

S_ 1346.3 ¢23 o.1473 R13 .8616 L$A 427.4 NSA 301.5 SSA 27.6
_k_J 1275.1 _ 4_2.1 THA 159.26 ILl 426.8 EI_ 231.1 ALF 129.55

ARRIVAL OAT[ DEC 3 1970

LAUNCH 0AT[ AUG 29 1970 FLIGHT TINE 98.00 ARRIVAL CATE 0EC 5 1970

H_LI(XENTRIC CONIC 0ISTAI_E 257.264

RL 151 ,09 LAL -,(30 LOL 335,25 VL 26,_89 GAL -2,51 A2L 89,32 H(A 111,94 S_A 125,15 ECC .21162 IN(: ,6847 VJ 29,490

RP 107.M LAP .64 LOP 87,19 VP 37,478 GAP -9,24 A_P 90,26 TAL 189,45 TAP 301,39 RCA 98,67 APO 151,64 V2 35,193

RC 51,263 6L 5,59 GP -20,79 2AL 103,61 ZAP 26,26 [TS 46,67 ?AK 143,90 £T[ 326,46 7AC 81.28 ETC 261,71 CLP -16,43

PLANETOCENTRIC CONIC

C3 10.449 W4L 3.232 0LA -12,75 RAL 230,63 RAO 6567.4 VI[L 11,482 PTH 2,00 VHP 6,528 0PA -42,01 RAP 243.80 ECC 1,1720

LN(.H A2MTH LIq_H TIN[ L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 5 55 56 1663.48 -3.30 9.03 81.99 118.12 6 23 39 1063.5 .28 2,40

gO,OO 14 35"30 51LPZ.I9 24,97 LP'17,85 85,59 76,19 16 1 12 4522.2 22,82 219.83

I00,00 7 10 41 1422,29 -4.39 350.80 81,50 119,60 7 34 23 822,3 -,42 344.27

100,00 16 3 45 48_8,61 25,95 206,71 85,31 74,62 17 24 24 4238,6 23.59 198.70

110.00 8 4 5 1255,03 -6,71 336,69 80,07 123,60 8 25 0 655.0 -2,2fl 530.44

110.00 17215 _0 4578,64 28,54 186,04 84,39 70,34 18 43 9 3978,6 25.60 178.11

OIFFKRI[NTIAL CCI_iI[CTIONS N|O-_J_UR_I_ [_CUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .0841 TRA -._005 TC3 1.2409 BAU .2121 _T,T 1_1,9 St_ 659.0 S_3 238.4 ST 311.9 SR 329.5 SS 229.8

-.1851RRA ,04_ RC3 -,8745 FAU ,04823 RRT -,7185 RRF ,79_8 RTF -,8512 CRT -.5470 CR5 ,6437 CST ,2704

FOE .1628 FRA ,_(_1 FC3-3,9<J_/ BSP 4090 S_ 1_,3 R_3 -,1404 R13 ,8795 LSA 406,4 NSA 304,5 5$A 28,8

.2034 _A ,_'16 BC3 1.5181FSP --'661 _k;l 13_.1 _ 423,7 THA 138,2_ ELI 399,3 EL2 215,5 ALF 132.14

LAUN04 OATE AUG 29 1970 FLI_44T TIN[ 100.00 ARRIVAL OATE 0KC 7 1970

H_Q[NTRIC CONIC 01$TANQ[ Z$3,9_1

RL 151 ,09 LAL -,_ LOL 335,25 VL _,495 GAL -2,61 AZL 89,09 _ 115,17 ,SNA 125.81 ECC ,20582 IN(: ,9086
R_ 107.65 LAP .82 I.CP 90.42 VP 57.560 GAP -/I.53 AZP 90.39 TAt. 190.23 TAP )05.39 RCA 99.92 APO 151.71

RC 52,948 GL 7,63 6P -12,_ ZAL 104,9_ 2AP 19,12 [TS 44,44 74[ 142,53 ET[ 324,12 7AC 79,51KTC 261,77

PLAN[TOCKNTRIC CONIC
C3 9.987 VHL 3.160 0L4 -10.42 RAL _9.78 RAO 6387.4 tlrrJ. 1|.46_ PTH 1.99 W4P 6.L_0_ 0PA -43.92 RAP 243.96

LNCH 42147H LNCH TINE L-I TINE INJ LAT JNJ LOMG INJ RT A_ INJ A21MTH INJ TINE

90.00 5 33 4 1732.50 -5;71 12.g0 d10.42 117.78 G 1 56

gO.00 14 51 52 5035.04 23.42 _'11.95 83.53 73.62 16 15 47

100.00 6 49 13 1486.78 "6.55 554.38 79.96 119.23 7 14 0

100,OO 16 18 24 4755,9_ 24,34 Z01,10 83,02 72,09 17 37 40
110.00 7 45 43 1509.89 -8.76 339,60 18.51 123,17 8 7 32

II0.00 17 38 24 4505,64 L:_.77 181.11 82,04 G7,91 18 53 29

OIFF[RIENTIAL CO_q[CTICI_

T_E .0627 TR4 -.4852 TC3 1.3262 _MJ .L=_'246

ROE -.1565 RR4 .0542 R¢.3-1.0347 F_ .05100

FOE .2451 FR4 .5278 FC5-4,5076 BSP 42_

80E .1686 _A .4882 6C3 1._21FSP -738

Vl 29.490

v2 35.202

CLP -19.03

N|0o¢.X_/R_ [_CUTION ACCU_AC_

_T 1151.0 SGR 719.8 SG3 _62.9

ART -.7559 _ .8374 R1T -.8563

S_g 1426.0 RZ3 -.1538 R13 .8910
SGI 1360.8 SG2 4,26.3 THA 153.33

ECC 1.1644

I_ CST 7IN INJ 2 LAT INJ 2 LONG

1132.5 -1.94 6,25

4435,0 20.95 214.13

886.8 -2.61 347.81

4156.0 21.66 193.32

709.9 -4,34 333.31

3905,6 23.54 173.44

CI_IT O_T_RNINAT|ON ACCURACY

ST 292.5 SR 286.0 $S 288.6

CRT -,4876 CR5 ,7509 CST .1904

LSA 387,5 NSA 315,4 SSA 29.8

ELl 352.8 EL2 206,9 ALF 136.32

1296



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH OAT[ AUG 29 1970 FLIGHT TIN[ ]OZ.O0 ARRIVAL DATE OEC 9 ]970

P_LIOC[NTRI( CONIC DISTANCE 170.682

RL 151.09 LAL -.0(3 LOL 335.25 VL 16.589 GAL -Z.TR ATL 88.86 HC4 J]8.40 SM4 I26.41 ECC .20065 IN( 1,1447 Vl 29.490

RP 107.63 LAP 1.0l LOP 93.65 VP 37.635 GAP -7.84 471P g0.§4 TAL 190.97 TAP 309.37 RCA |01.0fl APO 151.78 V2 35.2J0

RC 54.707 GL 9.84 GP -24.64 7AL 106.Z0 ZAP 32.42 [TS 42.50 ZAI[ 141.21ETE 321.46 ?AC 77.52 ETC 261.78 CLP -21.78

PLANiETOC(NTR]C CONIC

C3 9.640 VHL 3.J05 0LA -7._4 RAL Z29.06 RAO 6567.3 VI[L 11.447 PTH 1,99 VHP 5.907 OPA -46.00 RAP 243.84 [CC 1.1587

LNO4 ATNTH LNCH TINE L-] TINE IN] LAT |NJ bCNG IN] RT ASC IN] AZNTH XNJ TIME PO CST TIN IN] 2 LAT XNJ 2 LONG

gO.GO 5 10 16 1806.04 "8.02 17.07 79.Z'Z ]17.25 5 40 32 1_06.0 -4.30 10.36

90.00 J5 B 46 4947.49 21.6Z ZJ6.]4 8J.AZ 11.26 16 31 14 4347.5 18.86 208.56

IGO.GO 6 27 37 11SS.M -P,P3 358.Z5 78.7g 118.67 6 53 53 956.0 -4,94 351.62

]GO.GO 16 33 37 4671.76 12.49 193.61 81.09 69.77 17 51 49 4072.8 19.53 188.06

]IO.GO 7 17 27 1369.66 -10.97 342,81 77.50 ILPl.58 7 50 17 769.7 -6.60 336.46

J]O.GO J7 50 _ 4431.86 24.79 176.Z9 80.06 65.67 19 4 48 3831.9 21.30 168.88

0IFF[RIENT|AL C..CI_ECTICi_S NI0-C_UiQS_ _CUT_Oq ACQJRACY OK_IT 0[TERNINAT_ON ACCURACY

TOE .039G TRA -.471] TC3 1.3664 _ .2373 SGT 1231.7 SGR ?95.3 SG3 189.0 ST 274.5 SR 231.0 SS 364.]

RO£ -.]2_O RRA .0646 RC]-] .ZJ20 FAU .0559_ RRT o.7863 IN" .8746 RTF -.8595 CRT -.4208 CRS .7964 CST .1897

FO£ .3449 FRA .3518 FC3-5.0117 B$P 4365 _ 1406.| R_ -.1656 213 .2026 L$A 413.4 NSA 299.2 $SA 29.9

80[ .1293 8RA .4756 BC3 1.8415 F3P -811 S_| 140|.| _ 432.0 THA 149.93 ELI 305.3 EL2 188.4 ALF 146.19

LAUNO_ OAT[ At& 29 1970 FLIGHT TIN[ 104.00 ARRIVAL OATE 0EC lJ 1970

HELIOC[NTRIC CCNIC 01$TM_[ Z??.365

RL 191.09 I._L -.00 LOL 335.15 VL L_.673 GAL oZ.81A2i, 6e.60 H(A 111.63 SNA 12_.95 £CC .19608 iN(: 1.3959 VI 29.490

RP 107,60 LAP 1.19 LOP 96.89 VP 37.701 GAP -7,17 AZP g0.73 TAA. 19|.67 TAP 313.31 RCA 102.06 APO 151.85 V2 35.218

RC 56,_J_ 0L 12.12 GP -Z6.gO ZAL 107.19 ZAP 35,_1 [TS 40,75 ZAl[ 139.89 [TE 318.47 ZAC 75.29 ETC 261.73 CLP -24.69

PLAN[TOCENTRZ C CON|C

C3 9.401 VHL 3.0G6 OLA -5.31 RAL Z18.50 RAI) 6567.3 _ 11.43G PTH 1.98 VHP 5.G42 OPA -48.26 RAP 243.40 ECC 1.1547
LNCH AZNTH INCH TII_ L-I TIN[ |NJ LAT IN] LO_ |NJ RT AS(: IN] AZMTH |NJ TII_ PO CST TIN IN] 2 LAT IN] 2 LONG

go.GO 4 48 1 1884.36 -10.43 21.36 78.41 116.48 5 19 26 1284.4 -6.79 14.77

90.00 15 _ 43 48_HP.33 19.59 _10,48 79.8e 69.13 16 47 42 4259.3 16.57 203.10

JGO.O0 6 6 51 1630.05 -I|.ZZ 2.45 78.0! 117.89 6 34 1 1030.1 °7.40 355.74

100.00 16 50 34 4588.87 Z0.41 lgO.Z4 79.53 67.68 1B 7 2 3988.9 17.21 182.91

lID.GO 7 9 21 1434.39 -13.32 346.37 76.78 121.78 7 33 16 834.4 °9.02 339.90

310.00 18 4 33 4357.30 Z2.62 17|.59 7#.45 63._ 19 17 10 3757.3 18.89 164.43

01FFERI[NTIAL CORR_CTICN._ NI0--(_UI_ [_CUT|OI AC(URACY CRBZT 0ETERM|NATION ACCURAC_

TO[ ,016| TRA -,4364 TC3 | ,4157 _ .Z_ S_T 1_.6 S_R 887.3 363 315.8 ST 261 ._ 52 163.9 $5 453.9

ROll -.08_1RRA .07_8 RC3-l.4044 FAil .052_5 _T -.80_3 RRF ._049 RTI r -.8606 CRT -.3895 CRS .7730 CST .2507

F0E .4634 FRA .5809 FC3-5.510_ BSP 4537 ._ |510.7 R_3 -.1736 Ri3 .9145 LSA 475.9 MSA 271.5 SSA 28.9

BOE .0849 BRA .46208C3 I .g_At F_k° -g07 SG! 1444.9 SG2 441.0 THA 143.97 £L1 272.2 EL2 144.8 ALF |60.55

LAUNCH 0ATE AUG 29 1970 FLIGHT TIN[ 106.00 kRRIVAL 0ATE 0[C 13 1970

HELI(X:EJqTeIC CONIC 0JSTANC[ 184.029

eL 131.09 LAL o.GO LOL 335.25 VL 26.747 GAL °2.89 AZL 88.33 HCA 124.86 SNA

RP 107.38 LAP 1.37 LOP 100.12 VP 37.761 GAP -6,53 ATP g0.95 TAL 191.33 TAP

ec 58.419 GL 14,77 GP -29.41 7AL 108.Z] TAP 3_.58 [TS _).10 ZAl[ 138.51 ET[

PLANIETOCENTeIC COliC

C3 9.268 VHL 3.044 OLA -2._5 RAL _8.11 RA0 6567.3 VI[L 11.431PTH 1.98 VHP

LNCH ATNTH LNCH TIN[ Lol TIM[ IN] LAT

go.GO 4 25 45 19G7.86 -11.91

90.00 ]5 45 34 4770.27 17.33

1GO.GO _ 45 53 170g._O o13.70

](30.00 17 8 16 4504.06 18.13

110.00 6 51 25 1504.Z'Z -15.79

110.GO 18 19 24 4281.91 _0._7

DIFFERI_NTIAL CCIRRI[CTIGNS

TOE -.GO84 Tea -.44?8 TC3 | .A0_4 _U ._43

RO[ -.0348 RRA .0947 RC3-|.8069 FAU .063_

FOE ._046 FeA .6164 FC3-5,936_ BSP 4664

6012 .0358 eRA .4377 _C3 2,1318 FSP -989

127.44 ECC .19206 |NC 1.6653 Vl 29.490

317.19 RCA 102.96 APO ]51.9! V2 35.225

315.12 7AC 72.80 ETC _61.62 CLP _27,79

5.410 OPA -50.7| RAP 242.55 ECC 1.|325

IN] L_ IN] RT AS_ IN] ATNTH IN] TIN[ PO CST TIN IN] 2 LAT |NJ 2 LONG

16.43 78.06 115,42 4 58 33 1367.9 -9.39 19.53

ZOA.gZ ?8,78 67.25 17 5 Z4 4170.3 ]4.10 ]97.73

7.01 77.87 116.83 6 14 24 ]I09.3 -JO.O0 .20

1_14.M 78.39 65.81 lB _3 30 3904.1 14.72 177.83

320,_7 76.48 1_0.7_ 7 16 30 g04.2 -11.60 343.68

167.(30 77.Z8 61,87 19 30 46 3681.9 16.33 160.07

NIO-COUI_ [_[CUTICN ACCURACY OR1BtT 0[TERNINATION ACCURACY

3GT 1200.5 _ g_6.7 _G3 341.4 ST 254.9 SR 89.6 SS 358.5

RRT -._i_ _ ._8_ RTI r -._5_4 CRT -.5806 CRS .4930 CST .3580

SG_ |560.3 I123 -.1771 213 .2266 LS_ 568.8 MSA 245.3 SSA 26.8

SGI 14_,4 _GZ 455,Z THA 141.40 ELI 260.6 ELI 71.3 ALF 167.52

LAUNCH OATE AUG 29 1970 Irl.I_lT TII_ 10_,00 ARRIVAL OATE OEC 15 1970

HELIOCENTRIC CCNIC DISTAN_ L_10.672

RL 131.09 LAL -.00 LOt. 335.25 VI, L_.813 GAL -Z._N_ A21. 8_.04 NC4 IZB.I0 SNA 127.87 ECC .18853 INC 1.9568

RP 107.36 LAP 1.54 L.GP 103,3G VP 37.613 GAP -5,_1 AZP 91.11 TAL |92.9_ TAP 321.02 RCA 103.76 APO 151.98

RC 60.338 GL 17.50 GP -_,.18 ZAL 10_.93 ZAP 43._4 [TS 37.47 ZAE 137.02 ETE 311.41 7AC 70.03 ETC 261.42

PLAN[TOCENTRIC C._IqIC

C3 9.24_ _ 3.040 0LA ._1 ilM_ _1_._ ilMO 6_67.3 V[L |],4_ PTH 1,_ VHP 5.114 0PA -53.35 RAP 241.20

LNCH ATMTH LN(J4 TINE L-I T|NE ZNJ taT IN] LQqlG IN] RT AS(: IN] AZNTH IN] TIN[
go.GO 4 3 31 _057.09 -15.46 3|,75 78.18 114.01 4 37 48

90.00 J6 6 37 4679.93 14.87 199.43 7_._ 65._ 17 24 37

IGO.O0 5 23 1 1794.19 -16.R5 1_.04 77.80 115.44 5 54 53

1GO.GO 17 27 48 4418.06 15.66 |79.79 77.70 64.21 18 41 26

|JO.GO 6 33 3_ ]57_,44 "16.35 354.(a0 76.66 119.36 6 59 57

IJO.GO 18 35 41 4205.36 |7.75 IG?..Sl 76.55 60._0 |9 45 46

0IFFERENTIAL CORRIECTICI_S NgO-_ E_ECUTION ACCURACY

TO_ -.0411 TRA -.4482 TC3 1._(_35 8AU ._44 $GT 11_:0,_ _ 1117,7 S_3 _4_,5

RO[ .0186 RRA .1_04 RC3-1.7979 FAU .06618 eRT -.8186 f_F .9466 RIT -.8478

FOE .7818 geA .6741 FC]-6.199G 6SP 4573 _ 1611,5 /;_3 -.1766 RI3 .9_86

80E .0201 8RA .4641BC3 2.Z"_37 FSP -1036 SGJ 1536.8 sr_ 484.9 THA 136.32

VJ 29.490

v2 35.252
CLP o31.08

ECC J.1521

PO CST TIM IN] 2 LATINJ 2 LONG
1437.1 °12.09 24.70

4079.9 11.46 192.42

1194.2 -12.69 5.05

3618.1 12.06 172.85

979.4 -14.30 347.82

3605.6 13.67 155.78

ORBIT 0ETERNINATION ACCURAC_

ST 266.1SR 92.8 SS 687.6

CRT -.8993 CRS o.7699 CST .5257

L$A 707.3 MSA 226.6 SSA 23.7

ELI 279.1 EL2 38.7 ALF 162.23

IE,37



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OJ

LAUNCH CATE AUG 29 1970 FLIGHT TIE I]0.0G ARRIVAL GATE 0EC 17 1970

HELIC_ENTRIC CONIC CISTANCE 297.29?

RL 151.09 LAL -.00 LCL 335.75 VL 26.870 GAL -3.01 AZL 87.72 HCA 131.33 SMA 128.25 ECC .18545 INC 2.7755

RP 107.54 LAP 1.7! LOP 106.60 VP 37.859 GAP -5.3(] AIP 91.50 TAL 193.46 TAP 324.79 RCA 104.46 APO 152,03

RE 62.346 GL 20.41 GP -35.21 ZAL 109.43 ZAP 47.74 ETS 35.77 7AE 135.34 ETE _wZ17.38 ZAC 66.99 ETC 261.13

PLANE TO_CENTRIC CC_IC

C3 9.330 VHL 3,054 0LA 3.37 RAL 227.93 RAG 6567.3 VEL 11.43} PTH 1.98 VHP 5.058 CPA -56.I8 RAP 239.22

LNCH ATMTH LNCH TIME L-I TIME INJ LAT _NJ
90.00 3 41 0 Z153.04 -18.03 37

_.00 16 29 9 4587.67 IZ.2! 293

100.0{] 5 3 55 1885.58 -18.84 17

I00.00 17 48 55 4330.36 12.99 174

llO.O0 6 15 47 1660.67 -'20.99 359

110.1]0 18 53 33 412_.04 15.08 158

CIFFERENTIAL CCRRECTIONS

TOE -.0443 TRA -.4237 TC3 1.2705 BAU .2988
RCE .0949 RRA ,1410 RC3-_.0_4 FAU .070()0

FOE .9363 FRA .6961 FC3-6.4952 eSP 5133

BCE .1047 BRA .4465 BC3 2.3952 FSP -1158

V1 29.490

V2 35.23_

CLP -34.60

ECC 1.1535

LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LC_G

.62 78.81 112.21 4 16 53 1553.0 -14.86 30.38

.96 77.88 64.25 17 45 37 3987.7 8.64 187.10

.59 78,45 113.65 5 35 21 I_85.6 -15.48 10.41

.64 77.48 62.84 19 I 6 3730.4 9.25 167.05

.42 77.35 117.62 6 43 28 1060.7 -17.13 352.42

.09 76.28 58.95 20 2 21 3528.0 10.86 151.53

MIC-CCURSE EXECUTION ACCURACY CRSIT CE TERM INA TION ACCURACY

`%T 1115.0 _ 1280.8 `%3 391.6 ST 254.0 S,R 198.4 SS 788.2

RRT -.B123 RRF .9614 RTF -._444 CRT -.6876 CRS -.9729 CST .5794

S_ 1698.1R_3 -.1587 RI3 .9516 LSA 823.9 MSA 214._ SSA 21.0

S(,1 1626.9 `%2 4B6.6 THA 130.26 ELI 298.0 EL2 122.8 ALF 144 .96

LAUNCH GATE AUG 29 1970 FLIGHT TIME 112.00 ARRIVAL GATE CEC 19 197{]

HELIOCENTRIC CONIC

RL 151.09 LAL -.00

RP 107.53 LAP 1.87

RC 64.375 GL 23.51

PLANE TC_ENTR|C CONIC

C3 9.545 VHL 3.089

LNCH AZMTH LEH TIME

90.00 3 17 59

90.00 16 53 59

I00.00 4 4Z 26

IO0.O0 18 12 13

If0.00 5 57 48

II0.00 19 13 20

CIFFERENTIAL CORRECTIONS

TCE -.0543 TRA -.4128 TC3 1.1328 8AU .3187

ROE .1831RRA .1744 RC3-2.275B FAU .07189

FOE 1.1240 FRA .7446 FC3-6.5210 BSP 5405

8CE .1910 8RA .4481 0C3 2.4975 FSP -1221

01STANCE 303.89[]

LOL 335.25 VL 26.919 GAL -3.06 AZL 87.37 HCA 134.57 SMA I?_.58 ECC .16278 INC 2.6276 Vl 29.490

LOP I09.85 VP 37.899 GAP -4.7} AZP 91.84 TAL 193.91 TAP 3_8;49 RC'_ I05.08 APO 152.08 V2 35.243

GP -38.5! IAL I_9.67 IAP 52.14 ET5 }3.9(] ZAE 133.41 ETE 303.05 7AC 63.67 ETC 260.70 CLP -3H.35

OLA 6.54 RAL 228.15 RAC 6567.3 VEL 11.443 PTH 1.98 VHP 4.947 OPA -59.15 RAP 236.45 ECC 1.157I

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AI'MTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LC_G

2256.B(] -21].57 44.17 BO.02 109.90 3 55 35 1656.8 -17.67 36.7_3

449Z.B2 9.34 I88.47 78.21 63.15 18 8 52 3892.8 5.67 181.72

1984.40 -_1.42 _3.BO 79.68 111.37 5 15 30 13_4.4 -18.32 16.37

4240.45 10.15 169.49 77.79 61,73 19 22 53 3640,4 6.29 162.82

1748.54 -23.66 4.84 78.62 I15.42 6 26 56 1148.5 -20.05 357.57

4049.08 12.26 153.71 76.53 57.84 20 2'0 49 3449,1 7.93 147.29

HIe-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 1045.B S(,R 1453.6 SG3 410.O ST 253.0 5R 355,8 SS 910.7

RRT -.82138 RRF .9717 RTF -.8264 CRT -.6404 CRS -.9948 CST .5731

`%8 1790.7 R_3 -.13_9 RI3 .9631 LSA 988.7 MSA 205.3 SSA 18.0

,%1 171 7.9 ,%2 505.5 THA 123.89 ELI 401.1 EL2 1 72.4 ALF 120.76

LAUNCH GATE AUG 29 1970 FLIGHT TIME 114.00 ARRIVAL GATE _EC 21 1970

HELIOCENTRIC CONIC

RL 151.09 LAL -.00 LOL 335.25 VL 26.961 GAL

RP 1(]7.5_ LAP _.03 LC9 113.09 vP 37.933 GAP

RC 66.441 GL 26.79 GP -4Z.05 ZAL 109.64 ZAP

PLANETC_ENTRIC CCfiIC

C3 9.910 VHL 3.148

LNCH ATMTH LNCH TIME

90.00 Z 53 56

_.00 17 21 40

I00.00 4 20 7

100.00 IH 38 I0

110.00 5 39 23

110.00 19 35 23

C_FFERENT_AL CL-WRECTIONS

TOE -.0542 TRA -.4C'E17 TC3 .9495 _AU .3406

ROE .2914 RRA .2164 RC3-2.3892 FAU .07242
FCE 1.3183 FRA .7950 FC3-6.3_6_ 65P 5739

_CE .2964 8RA .4554 8C3 _.5710 FSP -1265

CISTANCE 310,464

-3.09 AZL 86.98 HCA 137.80 SMA

-4.17 AZP 92.24 TAL 194.30 TAP

56.71 ETS 31.79 7AE 131,18 ETE

I78.86 ECC .IH049 INC 3.0214 Vl 29.490

33_.II RCA 105.60 APO 152.12 VZ 35.247

_98.46 7AC 60.10 ETC 260.13 CLP -42.34

CLA 9.83 RAL 22H.61 RAG 6567.4 VEL 11.459 PTH 1.99 VMP 4.886 CPA -62.22 RAP 232,66 ECC 1.1631

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PC' CST TIM INJ _ LAI INJ Z LONG

2370.19 -23.02 51.59 01.88 106.97 3 33 26 1770.2 -20.47 43._4

4394,26 6.27 182.86 79.14 62.33 18 34 54 3794.3 2.51 176.19

2092.21 -23,92 30,83 81,56 108.48 4 54 59 1492._ -21.17 23.11

4147.48 7.I0 164.26 78.68 60.89 19 47 17 3547.5 3.17 157.68

1844.16 -26,32 ll,['_.l 80.57 112,64 6 10 7 1244,Z -23.02 3.39

3968.29 9,_] 149.33 77.34 56.96 _0 41 31 336H.3 4.88 143.02

MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S.GT 956.5 `%R 1644.4 SG3 4_1.3 ST 243.6 SR 545.6 SS I(331._

RRT -.7931RRF .9792 RTF -.7942 CRT -.5998 CRS -.99H6 CST .5655

`%8 1902,3 R'23 -,1138 RI3 ,9730 LSA 1i74 .8 MSA 199.2 SSA 15.2

$61 1828,8 `%2 523.9 THA 117.18 ELI 567.3 EL2 187.5 ALF 106._9

LAUNCH GATE AUG 29 1970 FLIGHT TIME 116.0tl ARRIVAL CATE CEC Z3 1970

HELIC_ENTRIC CL-'t,IIC

RL 151.09 LAL -.00

RP 107.50 LAP 2,18

RC 68.539 GL 30.27

PLANE TOCENTRIC CONIC

C3 10.463 VHL 3.235

LNCH AZMTH LhK_H TIME

"30,00 2 28 7

90.00 17 53 4

I00.00 3 56 22

100.00 19 7 30

110.00 5 _ IO

110.00 L_ 0 11

CIFFERENTIAL CORRECTIONS

TOE -.0380 TRA -.3857 TC3 .7326 BAU ,3652

RDE .4227 RRA .2&q9 RC3-2.506_ FAU .07143

F_E 1.5043 FRA .8442 FC3-5.9103 BSP 6140

BOE .4244 BRA .4701 BC3 2.6111 FSP -1282

01STANCE 317.013

LCt 335.75 VL 26.997 GAL -3.12 AZL 86.53 HCA 141.03 SMA 129.10 ECC .17H53 INC 3.4676 Vl 29.490

LL'_° 116.33 VP 37.962 GAP -3.62 AZP 9_.70 TAL 194.61 TAP 335.65 RCA 106.05 Ap,], 152.15 v2 35,251

GP -45.B0 ZAL 109.33 lAP 61.38 ETS 29.34 ZAE 128.61 ETE 293.70 ZAC 56.29 ECC 259.38 CLP -46.60

0LA 13.26 RAL _29.31RAO 6567.4 VEL II.483 PTM 2.00 VHP 4.882 ePA -65.30 RAP 227.54 ECC 1.1722

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2495,89 -25,25 60,11 84,46 103,26 3 9 43 1895.9 -23.18 52.06

4290.33 2.95 177.0_ 80.74 61.82 19 4 34 3690.3 -._4 170.39

_11,25 -_6.25 38,90 84,18 104.84 4 33 13 1611.2 -23.95 30.85

4050.21_I 3,85 158,87 L40._4 60.33 ZO 15 0 3450.? -.13 152.34

1949.04 -28.87 18.09 83,_8 109.15 5 52 39 1349,0 -25.99 10.09

3885.17 6.18 144.90 78.79 56,31 _1 4 56 3285.2 1.71 138.67

MI0-COURSE EXECUTION ACCURACY CRSIT CETERMINATION ACCURACY

,%T 849.5 ,%R 1851.7 `%3 424.0 ST 221.5 SR 764.5 SS 1141.6

RRT -.7388 RRF .9845 RTF -.7364 CRT -.4843 CRS -.9995 CST .4638

S(,8 L:_]37.3 R'23 -.0864 R13 .9808 LSA 1377.8 MSA 195.5 SSA IZ.0

`%1 1964.5 562 539.6 THA 110.33 ELI 772.5 EL2 191.8 ALF 98.52

129_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH GATE AUG 29 1970 FLIGHT TINE I18.00 ARRIVAL GATE DEC 25 1970

HELICWZENTRIC CONIC

RL 151.09 LAL -.00

RP 107.49 LAP 2.32

RC 70.666 GL 33.94

PLANE TOCENTRIC CONIC

C3 11.261 VHL 3.356

LNCH AZMTH LNCH TIME

90.00 I 59 18

DO,GO 18 29 31

]OO.OO 3 30 13

lOG.GO 19 41 17

110.OO 4 59 35

110.OO 20 2B 25

CIFFERENTIAL CORRECTIONS

TOE .OO03 TRA -.3658 TC3 .4902 BAU ,3915

RCE .5809 RRA .3344 RC3-2,5541 FAU .0_61

FCE 1.6708 FRA .8892 FC3-5._745 BSP 6613

BGE .5_09 BRA .4956 8C3 Z.6007 FSP -I268

GISTANCE 323.538

LC¢ 335.25 VL 27.026 GAL -3.13 AZL 86.02 PiCA 144.27 SMA 129.30 ECC .17687 INC 3.9809 Vl 29.490

LOP 119.58 VP 37.985 GAP -3.10 AZP 93.23 TAL 194.84 TAP 339.10 RCA 106.43 4PO 152.17 v? 35,254

GP -49.74 ZAL 108.73 ZAP 66.06 ETS 26.46 ZAE 125.68 ETE Z88.79 Z4C 52.28 ETC 258.40 CLP -51,12

CLA 16.82 RAL 230.27 RA0 6567.4 VEL 11,517 PTH 2.01VHP 4.945 0PA -68.29 RAP 220.68 ECC 1.1853

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

2638.15 -27.09 70.12 87.83 98.57 2 43 16 2038.1 -25.63 61.76

4178.12 -.67 170.76 83.14 61.69 19 39 9 3578.1 -4.45 164.12

2344.97 -28.23 48.34 87.62 100,25 4 9 18 1745.0 -?.fi.53 39.95

3946.53 .34 153.17 82.58 60.11 20 47 4 3346.5 -3.64 146,65

2065.35 -31.18 26.35 86.87 104.77 5 34 0 1465.4 -28,84 17.93

3798.91 2.91 140.38 _0.98 55.93 21 31 44 3198.9 -1.58 134.17

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

$GT 730.7 ._R 2068.3 S(,3 416.0 ST 196.O SR 1009.1 SS 1236.4

RRT -.6303 R_r .9884 RTF -.6248 CRT -.1774 CRS -.9998 CST .1638

,S_AB2193.6 I_3 -.0594 RI3 .9866 LSA 1596.2 MSA 193,4 SSA 10.7

5(,I 2122.8 $G2 552.7 THA 103.49 ELI 1009.8 EL2 192.8 ALF 92.05

LAUNCH GATE AUG 29 1970 FLI_4T TINE 120.00 ARRIVAL GATE OEC 27 1970

129.46 ECC .17549 INC 4.5817 VI 29.490

342.48 RCA 106.74 APO 152.18 V2 35.256

_,,_3.80 ZAC 48.13 ETC 257.13 CLP -55.89

HELIOCENTRIC CONIC 01STANCE 330.036

RL 151.09 LAL -.00 LOL 335.25 VL 27.049 GAL -3.13 A2'L 85.42 M(A 147.50 SMA

RP 107.48 LAP 2.46 LOP 1LP'4.83 VP 38.004 GAP -2_59 _2'P 9}.B7 TAL 194.98 TAP

RC 72.818 GL 37.79 GP -53.81 ZAL 107.84 lAP 70.6,6 ET$ 2}.08 ZAE |22.41 ETE

PLANE TOCENTRIC CONIC

C3 12.396 VHL 3.521 OLA 20.49 RAL 231.50 RAG 6567.5 VI_L 11,566 PTH 2.02 VHP 5.086 0PA -71.02 RAP 211.56 ECC 1,2040
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LON_ INJ RT AS(_ INJ AZNTH INJ TIME

90.00 1 25 9 2804.80 -28.213 82.17 92.03 92.64 2 11 54

90.00 19 13 29 4051.75 -4.7} 163.70 86.57 62,05 ZO 21 1

1OO.OO 2 59 55 2499,25 -29.59 59.60 91.93 94.48 3 41 34

100.00 _ 21 25 38'32.54 p3.52 146.91 85.90 60.30 21 25 17

110.OO 4 36 44 2196.53 -33.05 36.10 91.44 99.28 5 13 20

llO.DO 2I 1 5 3708.22 -.56 135.64 84.06 55.82 22 2 53

CIFFERENTIAL CORRECTIONS MIO-O2UR,_ EXECUTION ACCURACY

TOE .0697 TRA -.3383 TC3 .2_2 8AU .4|85 SGT 621.5 ,_ 2285.0 $G3 396.6

RGE .7691 RRA .4157 RC3-2,5138 FAU .06389 RRT -.4078 RRF .9911 RTF -.3992

FOE 1.8037 FRA .9260 FC3-4.4620 8SP 7145 _ Z368.1R23 -,0342 R13 .9906

BGE .7722 8RA .5360 8(3 2.52§1 FSP -1219 $6l 2_,0 _2 563,8 THA 96.74

PO CST TIM INJ _ L4T INJ 2 LONG

2204.8 -27.54 73.57
3451.8 -8.43 I56.97

1899.2 -28.65 50.92
3232.5 -7.45 140.33

1596.3 -31-.41 27.26

3108.2 -5.04 129.42

ORBIT 0ETERMINATION ACCURACY

ST 209.7 SR 1271.3 SS 1307.8

CRT .3885 CRS -.9999 CST -.3967

LSA 1825.7 MSA 192.8 SSA _.9

ELI 1273.9 EL2 192.8 ALF 86.25

LAUNCH GATE AUG 29 1970 FLIGHT TIME 122.00

HELIOCENTRIC CONIC OISTANCE 336.507

RL 151.09 LAL -.0O LOt. 335.25 VL 27.068 GAL -3.11 AZL 84.70 HCA 150.72 SM4

RP 107.48 LAP t.59 LOP 126.08 VP 38.019 G4P -2.10 ATP 94.63 TAL 195.04 TAP

RC 74.992 GL 41.82 GP -57.98 Z4L 106.66 ZAP 75.05 ETS Ig.lZ ZAE 118.81ETE

PLAN_TOCENTRIC CONIC

C3 14.017 VHL 3.744 CLA 24.26 RAL 233.02 RA0 6567.6 VEL 11.636 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 O 39 53 3014.66 -27.90

90.00 20 10 53 3895.05 -9.64

IOO.00 2 21 43 2686.32 -29.77

100.00 21 11 44 3698.61 -7.99

llO.OO 4 IO 5 2347.29 -34.10

llO.OO 21 39 52 3610.41 -4.29

CIFFERENTIAL CORRECTIONS
TCE ,1833 TRA -.2983 TC3 -.0022 8AU .4447

ROE .9896 RRA .5156 RC3-2.3732 FAU .05743

FOE 1,8909 FRA .9494 FC3-3,5472 8SP 7727
BCE 1.O065 BRA .5957 8C3 2.3732 FSP -1137

ARRIVAL GATE CEC 29 1970

129.58 ECC .17436 INC 5.2992 Vl 29.490

345.76 RC4 106.99 4PO 152.18 v2 35.258

278.72 Z4C 43.86 ETC 255.51 CLP -60.90

2.04 VHP 5.323 CPA -73.29 R4P 199.64 ECC 1.2307

INJ LONG INJ RT 45_ INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

97.50 96.88 84.98 I 30 8 2414.7 -28.31 88.85

154.80 91.41 63.25 21 15 48 3295.0 -13.16 147.89

73.48 97.02 87.19 3 6 29 2_86.3 -29.84 64.68

139.48 90.53 61.10 22 13 23 3098.6 -I1.78 132.75

47.75 97.04 92.47 4 49 12 1747.3 -33.39 38.58

I30.53 88.26 56.05 22 40 2 3(']10,4 -8.72 124.24

HI0-COUR_ EXECUTION ACCURACY ORBIT CETERMIN4TION ACCURACY

SGT 574.0 S(,,R 2490.1 5G3 366.2 ST 318.2 SR 1537.6 SS 1349.5

RRT -.0039 RRF .9930 RTF .0075 CRT .7886 CR5-1.O00O CST -.79_5

•_ 2555.4 RZ3 -.0116 R13 .9930 LSA .2>061.3 MSA 193.6 SSA 7.4

S_I 2490.1 S(.2 574.0 THA 90.05 ELI 1558.2 EL2 193.1 ALF _O.58

LAUNCH (]ATE AUG 29 1970 FLIGHT TIME I24.00 ARRIVAL GATE CEC 31 1970

HELIOCENTRIC CONIC DISTANCE 342.949

RL 151.09 LAL -.00 L(_.,.335.25 VL 27.081 GAL -3.09 AZL 83.82 HCA 153.95 SMA 129.68 ECC .17345 INC 6.1772

RP 107.48 LAP 2.71 LOP 129.33 VP 38.029 GAP -1,63 AZP 95.55 TAL 195.01 TAP 348.96 RCA 107.18 APO 152.17

RC 77.186 GL 45.98 GP -62.23 ZAL 105.23 ZAP 79.13 ETS 14.50 ZAE 114.90 ETE 273.53 ZAC 39.51 ETC 253.40

PLANE TC_ENTRZC CONIC

C3 16.371 VHL 4.046 OLA 28.11RAL 234.85 RA0 6567.7 VEL 11.737 PTH 2.07 VHP 5.682 CPA -74.85 RAP 184.74

Vl 29.490

v2 35.259

CLP -66.12

TGE .3590 TRA -.2396 TC3 -.L:_081 6AU .4684

ROE 1.2453 RRA .6397 RC3-2.1297 FAU .04958

FOE 1.9261 FRA .9588 FC3-2.6216 6SP 8332

6CE 1,29C-x_ 6RA .6831 6C3 2.1399 FSP -1025

ECC 1.2694

LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT A._ INJ A2'MTH INJ Title PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 23 I 6 3391.06 -22.86 123.B0 !00.97 72.82 23 57 37 _791.1 -25.O0 115.78

9f1.00 22 O 21 3588.29 -18.34 136.49 99.26 68.04 23 O 9 2988.3 -21.16 128.95

100.00 1 22 36 2947.56 -27.38 92,49 102.29 77.50 2 11 44 2347,6 -28.8Z 83.98

IO0.O0 2_ 25 28 3507.03 -14.09 128.53 97.26 63.36 23 23 55 2907.0 -17.55 121.45

110.00 3 36 26 2528.66 -33.74 61.88 103.49 84.13 4 18 35 1928.7 -34.18 52.66

110.00 22 28 7 3498.69 -8.50 124.62 93.98 56.77 23 26 26 2898.7 -12.82 118.19

CIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT OETERMIN4 TION ACCURACY

5GT 659,5 S6R 2671.0 SG3 326.8 ST 521.4 SR 1790.8 SS 1358.5

RRT .4495 RRF .9943 RTF .4618 CRT .9224 CRS-I.O000 CST -.9245

S(,8 2751.2 R23 .0087 RI3 .9944 LSA 2299.1 MSA 196.0 SSA 6.1

SGI 2688.2 SG2 585.3 TH4 83.35 ELI 1855.0 EL2 194.4 ALF 74.80

1299



JPL TM 33-99 EARTH--VENUS TRAJECTORIES i VOL 5. 197OJ

LAUNCH OATE AUG 29 1970

HELIOCENTRIC CONIC

RL 151.09 LAL -.DO

RP 107.48 LAP 2.82

RC 79.396 GL ._3,24

PLAN£TOC[NTRIC C(_lJC

C3 19._01 VHL 4.461

LNCH ATMTH LNCH TII_
74.52 20 38 38

105.48 0 43 59

74.52 20 38 38

105.48 0 43 59

110.00 2 45 39

110.00 23 36 7

FLIGHT TII4E I26.00 ARRIVAL CATE JAN Z 197!

LOt. 335.25 VL 27.090 GAL

LOP 132.58 VP 38.035 GAP

GP -66.56 2AL 103.55 ?4P

OlSTANCE 349.360

-3.05 4ZL 82.72 P_4 157.163NA 129.74 ECC .17274 INE 7.2833 Vl ?9.490

-1,17 AZP 96.72 T4L 194.90 T4P 352.06 RE4 107.35 4PO 152.15 V2 35.259

82.77 ETS 9.12 7AE 110.71 ETE 268.11 ?4C 35.08 ETC 250.59 CLP -71.55

CL4 31.96 R4L 237.0I RAO 6567.8 Vl[L 11.886 PTH 2.11 VHP 6.203 0P4 -75.47 RAP 167.53 ECC 1.3775

L-I Till[ INJ L4T |NJ LONG INJ RT 4SC INJ 4ZNTH INJ TINE PC) CST TIN INJ 2 L4T INJ 2 LONG

3922.06 -22.06 162.85 106.53 66.26 21 44 O 3322.1 -25.08 153.18

3148.37 -_.03 105.55 106.52 66.25 1 36 27 2548.4 -25.07 97.89

392?.06 -22.06 162.85 106.53 66.26 21 44 0 3372.1 -25.08 155.18

3148.37 -22.05 105.55 106.52 66.25 1 36 27 ?548.4 -25.07 97.89

2771.64 -30.54 80,06 109.96 73.85 3 31 51 7171.6 -32.45 7J.37

3346.79 -14.05 116.36 102.13 58.51 24 31 54 2746.8 -18.11 109.60

OIFFERI[NTI4L CORI_CTICN$

TOE .6261 TRA -.1505 TC3 -.3575 BAU .4863

ROE 1.5351 RRA .7934 RC3-1.Tg27 FAU .04077
FOE 1.90C_1FRA .9319 FC3-1.7736 BSP 8946

BOE 1.6579 BRA .8076 6C3 1.8279 FSP -690

NIO-COUREd[ EXECUTION ACCURACY OR61T 0ETERNIN4TION 4CCUR4CV

SGT 8_1.6 SGR 281_.6 .SG3 281.0 ST 807.2 5R 2004.8 SS 1333.2

ART .7251 _ .995l R1T .7375 CRT .9649 CRS-I.0000 CST -.9665
St_ _47.6 Iq23 .0270 R13 .9950 LS4 2531.4 M54 200.4 SS4 5.I

SGI 2886.0 SG2 599.5 TH4 76.40 ELI 2152.2 ELS" 197.5 ALF 68.58

LAUNCH 04TE AUG 29 1970 FLIGHT TINE 128.00 ARRIV4L 04TE JAN 4 1971

H_LIOCENTRIC CONIC
RL 151.09 LAL -.00

RP 107.48 LAP 2.92

RC 81.621 GL 34.51

PLAN[T_ENTRIC CONIC

C3 ?5.435 V_. 5.043

LNCH AZMTH LNCH TII, E
67.21 20 3 42

112.79 ! 38 52

67.21 20 3 42
112.79 J 38 52

67.21 20 3 42

112.79 I 38 52

OIFFERENTIAL CORRECTIONS

TOE 1.0339 TRA -.0108 TC5 -.4359 BAU .4945

ROE 1.8507 RR4 .9846 RC3-1.3873 FAU .03159

FOE 1.8380 FR4 .9295 FC3-1.O752 6SP 9549

BOE 2.1199 BR4 ,9846 BC3 1.4542 FSP -744

OISTANCE 355.737
LOL 335.25 VL _,094 GAL -3.00 AZI. 81.27 I.tC.A 160.37 SMA 129.77 ECC .17220 IN(: 8.7?94 Vl ?9.490

LOP 135.83 VP _10,0_ GAP -.72 AZP ge.23 TAL 194.70 TAP 353.07 RE4 107.42 4PO 152.17 v2 35.25_

GP -71.03 7AL 1G1.69 7AP 85.87 ETS 2.74 ZAt[ 106.25 ETE 262.21 ZAC 30.53 ETC 246.65 CLP -77.21

OLA 35.75 RAL 239.51 RA0 6568.0 NIL 12.117 PTH 2.17 VHP 6.954 0PA -Tfi.01 RAP 149.69 ECC 1.4186
L-I T|N[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIt,_ PC) CST TIN INJ 2 LAT INJ ? LONG

4119.12 -L_.60 178.45 114.19 61.54 21 12 22 3519.1 -26.22 171.03

3070.38 -22.59 99.79 114.19 61.55 2 30 2 2470.4 -76.21 9?.37

4119.12 -22.60 178,45 114,19 61.54 21 12 22 3519.1 -26,22 171.03

_7U._ -Z'2.59 99.79 114.19 61.53 2 30 2 2410,4 -76.?1 92.37

4119.12 -22.60 178.45 114.19 61.54 21 12 22 3519.1 -26.72 171.O3

3070.38 -22.59 99.79 114.19 61.55 2 30 2 2470.4 -26.21 9?.37

NI0-COUR._E E_ECUTICN ACCURACY ORBIT OETERNIN4TIGN ACCURACY

SGT 1254.3 S6R 2877.2 $63 232.3 ST 1174.7 SR 2143.2 55 1776.4

RRT .g491Rf_ ,9955 RTF .6629 CRT .9804 CRS -.9999 CST -.9823

3158.7 R23 .0443 RI3 .9951 LS4 2749.4 MS4 207.5 554 4.3

561 3076.9 $62 619.6 TH4 68.79 EL1 2435.5 EL2 ?03.5 ALF 61 .53

LAUNCH CATE AUG 29 1970 FLIGHT TII4E 1]0.00 4RRTVAL CATE JAN 6 1971

HELIOCENTRIC CC_NIC CIST4NCE 362_074
RL 131 .09 L4L -,0(3 LOt. 335.25 VL 27.095 G4L -2.94 47L 79.29 HC4 163.56 S_4 129.77 ECC .17183 |NCI0.7122 Vl 29.490

RP 107.48 LAP 3.02 LOP 139.g_ VP 38.037 GAP -._O AlP 100.28 TAL 194.41 TAP 357.97 RCA 107.47 4PO 157.07 V? 35.256

RC 83.861 GL 58.65 GP -75.74 Z4L 99.69 Z4P _.36 ETS 354.7I ZAE 101.39 ETE 255,10 74C 25.78 ETC 240.60 CLP -_3.32

PLANE TOCENTRJC CC_IC

C3 34.689 VHL 5.82(] CL4 39.32 R4L 242.35 R40 6568.4 VEL 12.492 PTH 2.26 VHP 8.054 0P4 -73.46 R4P 132.98 ECC 1.5709

LNCH AZNTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT 4SC INJ 4_t'ITH INJ Tlta_ PC) CST TIN INJ ? L4T INJ 2 LONG

61.49 19 45 48 4282.26 -21.79 191.23 123.17 56.42 20 57 IO 3682.3 -26.04 1_4.23

118.51 ? 19 27 3062.51 -21.77 98.62 123.15 56.41 3 10 _9 2462.5 -26.03 91.62

61.49 19 45 48 42_2.26 -21.79 191.23 125.17 56.42 20 57 10 3682.3 -26.04 184.23

118.51 ? 19 27 _62.51 -21.77 98.62 123.15 56.41 3 I0 29 2462.5 -26.03 91.62

61.49 19 45 48 4282.26 -21.79 191.23 123.17 56.42 20 57 1O 3682.3 -76.04 184.23

118.51 2 19 27 3062.51 -21.77 98.62 123.15 56.41 3 1O 79 2462.5 -26.03 91.62

OIFFERENTI4L COR_CTIONS NID-COURSIE_ EXECUTION ACCUR4CV ORBIT OETERI4INATIC_ 4CCUR4CV

TOE 1.6844 TRA .2276 TC3 -.4368 BAU .4B45 SCaT 1741.1 SCaR 2825.6 8_3 184.3 ST 1640.9 SR 2141.6 SS 1196.2

ROE 2.1495 I_A 1.2220 RC3 -.9491FAU .02254 RRT ,9028 RIW ._ RTF .9221 CRT .9865 CRS -.9998 CST -.9_94
FOE 1.7323 FRA .8972 fC3 -.5625 6_ 10125 SG8 3519.0 _3 .0611RI3 .9947 LS4 2943.1NS4 219.1 SSA 3.7

BOE ?.7308 _qA 1.2430 6C3 1.0448 FSP -597 5(,1 3254.7 _2 6_0.1 THA 59.57 ELI 2689.4 EL2 714.3 4LF 52.64

LAUNCH 04TE 4U_ 29 1970 FLIGHT TINE 132.0(3 4RRIV4L C4TE JAN 8 1971

_LICX_ENTRIC CONIC DISTANCE 368.559

RL 151.09 LAL -.00

RP 107,49 LAP 3.10

RC 86.111GL 62.41

PLANE TC_ENTRZC CONIC

C3 51.634 VHL 7.186

LNCH A,_MTH LNCH TIME

36.96 19 38 12

123.04 2 52 2

56.96 19 38 12

I73.04 2 52 2

56.96 19 38 12

123.04 2 52 2

OIFFER[NTI4L CORRECTIONS

TOE ?,8186 TR4 .7018 TC3 -.3676 BAU .4_85

ROE ?.2127 RR4 1.4798 RC3 -.5180 FAU .01397

F0E 1.6147 FRA .8654 FC3 -.2345 6SP 10641
B0E 3.5834 8RA 1.6378 Be3 .6352 FSP -459

LOL 335,25 VL 27,092 GAL -2.86 AZL 76.39 HO_ 166.72 ,_4_ 129.75 ECC .17159 INCI 3.6126 Vl 29.490

LOP 142.33 VP 38.033 GAP ,11 A5'P 103.26 TAL 194.O2 TAP .74 RCA 107.49 APO 152.07 v? 35.254

GP -80,89 Z4L 97.62 74P 90.15 ET$ 342,70 _A[ 96.04 ETE 244.35 7AC 20.66 ETC 229.35 £LP -90.95

OL4 42.44 RAL 245.48 RAO 6568.9 VEL 13.153 PTH 2.40 VHP 9.740 CPA -70.81 RAP 118.25 ECC 1.8498

L-| TII, I[ INJ LAT INJ _ |NJ RT A.SC INJ AZMTH INJ TINE PO CST TIM INJ ? LAT INJ 2 LONG

44_8.31 -19.12 202.54 133.22 51.36 20 52 10 3838.3 -23.98 196.12
3106.60 -19.11 100.52 133.21 91.55 3 43 49 2506.6 -?3.97 93.90

44_.31 -19.12 202.54 133.22 51.36 20 52 10 _136,3 -23.98 196.17

3106.60 -19.11 100.32 133.21 51.55 3 43 49 ?506.6 -23.97 93.90
4458.31 -19.12 2U2.54 133.22 51.36 20 52 10 3838.3 -23.98 196.12

3106.60 -19.11 100.52 133.21 51.55 3 43 49 2506.6 -23.97 93.90

MI0-COURSE E_ECUTION A£CURACY ORBIT OETERNIN4TICe_ 4CCUR4CV

.T_,T 2430.0 SGR 2494.8 8G5 140.5 ST 2259.0 SR 1828.5 55 1109.0

RRT .9190 _ ,9901 RTF .9565 CRT .9865 CRS -.9987 CST -.9935

S6B 3482.7 R_3 ,0778 R13 .9941 LS4 3101.5 NSA 239.1 554 3.0

St-,! 3411.4 S_2 700.8 TH4 45.82 ELI 7896.9 EL2 233.7 4LF 38.91

I_00



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL. 5. 1970)

LAUNCH OATE AUG 29 |970 FLIGHT TIN[ 134.00 ARRIVAL GATE JAN lO 1971

H[LIO(ENTRIC CONIC

RL 151.09 LAL -.DO

RP 107.50 LAP 3.17

RC 88.372 GL 65.29

PLAN[TOE.ENTRIC CONIC

C3 87.111 VHL 9,333

LNCH ATHTH LNCH TINE

53.92 19 39 2

IZ6.08 3 17 3

53.92 19 39 £

I26.08 3 17 3

53.92 19 39 £

lZ6.08 3 17 3

LOt. 535.Z5 VL £7,086 GAL

LOP 145.58 VP 38.0£6 GAP
GP -86.76 ZAL 95.56 ZAP

CISTANCE 374.563

-2.73 AZL 71.74 PEA 169.83 SMA I29.71 ECC .17145 INC18.2635 Vl 29.490

,49 AZP 108.1X} TAL 193.51 TAP 3.34 RCA 107.47 APO 151.95 VZ 35.251
91.£! ETS 313.87 ZAE 89.79 ETE £17.00 ZAC 14.84 ETC 197.95 CLP-lII.93

DLA 44.64 RAL £48.73 RAG 6569.7 VEL 14.438 PTH £.62 VHP 12.527 0PA -66.82

L-I TIN[ INJ LAT |NJ LONG INJ RT A_ INJ AZNTH INJ TINK PO CST TIM

4594.90 -14._] 212.24 143.79 47.25 20 55 37 3994.9

3198.64 -14.£B 104.23 143.77 47.£4 4 1O 21 £598.6

4594.90 -14.30 21Z.24 143.79 47.25 _ 55 37 3994:9
3198.64 -14.28 I04.23 143.77 47,24 4 10 £1 £598;6

4594.90 -14.30 £12.14 143.79 47,25 £0 55 37 3994.9

3198.64 -14.28 104.23 143.77 47,24 4 10 21 £598.6

DIFFERENTIAL CORRECTIONS

TDE 4,8391 TRA 1,9176 TC3 -.2340 BAU ,3100

RDE .55£9 RRA 1.2590 RC3 -.1270 FAU .00584

FOE 1.5300 FRA .8_8 FC3 -.0580 BSP 11121

6OE 4.8706 _RA Z.1940 BC3 .£662 FSP -342

NID-r,.OUR,_: EXECUTION ACCURACY

SGT 34ZB,Z SGR 11_.5 SG3 103.8

RRT . .7299 RRF .B£31 RW .9B67

SG8 3619.9 R23 .09,13 R13 .9937

$6| 3537.| Sl_ 7"/'0.1 THA 14.61

RAP 105.39 ECC 2.4336

INJ Z LAT INJ 2 LONG

-19.64 206.43

-19.62 98.42

-19.64 206.43

-19.62 98.42

-19.64 206.4]

-19.62 98.42

CReIT DETERN|NATION ACCURACY

ST 3011.9 SR 470.6 SS 1044.6

CRT ,8256 CRS -.8614 CST -.9978

LSA 3211.2 MSA 269,0 5SA 2.3

ELI 3037.0 EL£ 263.3 ALF 7.41

LAUNCH DATE AUG 29 1970 FLIGHT TINE J36.00 ARRIVAL DATE JAN 12 1971

HELICCENTRIC CONIC

RL 151.09 LAL -.00

RP 107.51 LAP 3.24

RC 90.641 GL 66.08

PLAMETOCENTRIC CONIC

C3 178.324 VHL 13.354
LN(.H A;_4TH LN_. TINE

53.74 19 49 35

126,26 3 29 2

53.74 19 49 35

126.26 3 29 2

53.74 19 49 35

126.26 3 29 2

0IFFERENTIAL CORRI[CTIONS

TOE 3.2737 TRA 2.5304 TC3 -.0015 8AU .0852

ROE-6.2626 RRA-£.5127 RC3 -.0357 FAU-.O0384

FOE 1.5R08 FRA .9483 FC3 .0186 8SP 11049

BOE 7.0666 BRA 3.5_ 8C3 .0357 FSP -143

OlSTANCE 3_0.615

LCL 335.25 Vl. 27.077 GAL -2.61 AZL 63.17 PICA 172.81 SWA 129.65 ECC .171 34 1NC26.8260 Vl 29.490

LOP 148.83 VP 38.0|6 GAP .81 AZP 116.64 TAL 19£.81 TAP 5.63 RCA 107.44 APO 151.86 V2 35.£47

GP -84.65 ZAL _3.59 ZAP 91.53 ETS 229.32 ZAIE 81.62 ETE 133.99 lAG 7.900 ETC 95.£7 CLP 106.65

DLA 44.78 RAL 251.55 RAG 65?0.9 VIEL 17.310 PTH 2.95 _P 17.729 OPA -60.52 RAP 93.96 ECC 3.9348
L-I TINE INJ I.AT INJ _ INJ RT A._ |NJ AZNTH |NJ TINE PO CST TIM INJ £ LAT INJ 2 LONG

4736.91 -7.75 218.g0 153._ 45.76 21 B 32 4136.9 -13.28 213.43

3336.86 -7.73 110.54 153.67 45.75 4 24 39 2736.9 -13.27 105.08

4736.91 -7.75 218.g0 133._ 45.76 21 8 32 4136.9 -13.28 213.43

3336.86 -7.73 110.54 153.67 45.75 4 £4 39 £736.9 -13.27 105.08

4736.91 -7.75 218.90 133.M 45.76 21 B 32 4136.9 -13.28 213.43

3336.86 -7.73 110.54 153.67 45.75 4 £4 39 2736.9 -13.27 105.08

NIO-(J_JRSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

_GT Z076.6 _ 3088.0 S_3 76.8 ST 1477.7 SR 27£5.4 SS 1071.8

RRT o.95(_ _ o._23 RTF .9904 CRT -.9_91 CRS .9968 CST -.9977

SGe 3721.3 1_3 -.0869 R13 -.9952 LS_ 3274.3 NSA 197.4 SSA 1.7

SGI _Z.O S_ 539.8 THA 123.41 ELI 3094.3 EL£ 191.6 ALF 118.32

LAUNCH GATE AUG 29 1970

HELIC_ENTRIC CONIC

RL 151.09 LAL -.00

RP 107.53 LAP 3.29

RC 92.917 GL 61.09
PLANE TOCENTRIC CONIC

C3 495.6_8 VHL 22.263

LNCH A_MTH LNCH TIN[

61.43 20 26 12

118.57 3 0 28

61.43 2_ £6 12

118.57 3 0 28

61.43 _ £6 12

118,57 3 0 28

FLIGHT TIN[ 138.D0 ARRIVAL GATE JAN 14 1971

DISTANCE 386.Z45

LOt. 335.25 VL £7.065 GAL -£.39 AlL 43.89 PE4 175.43 SNA 129.57 ECC .17106 INC46.1088 Vl 29.490

LOP 152.08 VP 38.003 G4P 1,04 A?P 136,02 TAL 191.69 TAP 7.13 RCA 107.40 APO 151.73 V2 35._43

GP -71.49 ZAL 91.88 ZAP 91.18 ETS 194.29 ZAE 68.28 ETE 100.28 ZAC 8.91ETC 320.17 CLP 93.74

DLA 39.37 RAL 252.56 RAG 6572.4 VEL £4.839 PTH 3.34 VHP 29.237 DPA -48.69

L-Z TINE ]NJ LAT INJ LONG INJ RT AS(: INJ A214TH INJ TINE PO CST TIM

4771.83 -1.64 216.47 190.58 50.66 21 45 44 4171.8

3550.30 -1.62 1£3._) 160.56 50.66 3 59 39 £9fl0.3

4771.83 -1.64 216.47 160.58 _].66 21 45 44 4171.8

3550.30 -1.62 123.70 160.56 50.66 3 59 39 2950.3

4771.83 -1.64 216.47 1_.58 50.16 21 45 44 4171.8

3550.30 -I.62 123,?0 183.56 50.66 3 59 39 2950,3

RAP 83.46 ECC 9.1573

INJ 2 LAT INJ 2 LONG

-6.69 210.66

-6.67 117.90

-6.69 210.66

-6,67 117.90

-6.69 210.66

-6.67 117.90

CIFFER_NTIAL CORRECTIONS

T08-1.6131 TR4 1.0182 TC3 -.0375 8_U 1.3780

RO-10.8795 RRA-6.2968 RC3 -,£O45 FAU-.O£413

FOE 1.9775 FRA 1 .3394 FC3 .0421 8SP 10716

80E10.9984 8RA 6.3805 8C3 .2079 FSP -188

LAUNCH DATE AUG 29 1970

HELIOCENTRIC CONIC

RL 151.09 LAL -.00 LOL 335.25 VL 27.051 GAL

RP IO7,54 LAP 3,33 LOP 155,33 VP 37,988 GAP
RC 95.197 GL -43.10 GP 48,18 ZAL 91,65 ZAP

PLANET(XENTRIC CONIC

C31561.737 VHL 39,519

LNCH AZMTH LNCH TINE
31.83 4 57 32

148.17 14 44 45

31.83 4 57 3£

148.17 14 44 45

31.83 4 57 32

148.17 14 44 45

DIFFERENTIAL CORRECTIONS

TOE 6.9190 TRA 1.2874 TC3 -.1156 8AU 4.94£6

RO-14.63J3 RRA 1.21306 RC3 ;£066 F_U'-.08635
FDE-3.6212 FR4 .2737 FC3 .0479 8SP 8885

8DE16.1848 _RA 1.7604 _C3 .2367 FSP -171

HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

S_T 561.3 ,S_ 3614.6 SG3 60.7 ST 4£7.5 5R 2869.8 SS 1329.3

RRT .2975 RRF -.9971 RTF -.2320 CRT .8955 CRS .9994 CST .8789
8Ge 3657.9 R23 -.0746 R13 -.9966 LSA 3185.4 HSA 196.1 SSA 1.7

SGI 3618.§ ,_ 535.3 THA 67._0 ELI £_95.3 [L£ 188.5 ALF 82.37

FLIGHT TIN[ 140.00 ARRIVAL DATE JAN 16 1971

OIST_NCE 397.55(_

-3.25 _i_. 178.63 H_A 183.33 SMA 1£9.47 ECC .17604 1NC88.6154 Vl 29.490

2.79 AZP 1.31 TAL 195.51 TAP 18.85 RC4 106.68 APO 152.£6 V2 35.238
91.97 ET$ 182.78 ZAE 51.46 ETE 274.88 ZAC 126.18 ETC 281.37 CLP 92.96

DLA -62.33 RAL L:_24.43 RAG 6575.2 VEL 41.025 PTH 3.57 VHP f_.885 DPA 66.89 RAP 42.53 ECC26.7022

L-! T|NE [NJ LAT |NJ LONG ]NJ RT A_ [NJ AZMTH INJ T_ME PO CST TIM INJ 2 LAT INJ 2 LONG

2424.01 -1.3_q 73.64 135.15 152.32 5 37 56 1824.0 5.70 70.34

731.21 -1.37 £93.53 135.17 152.32 14 56 56 131.£ 5.71 290.22

2424.01 -1.38 73.6411 135.15 152.32 5 37 56 1824.0 5.70 70.34

731.21 -1.37 £93.53 135.17 152.32 14 56 56 131.£ 5.71 290.22
2424.01 -1.38 73.64 135.15 152.32 5 37 56 18Z4.0 5.70 70.34

731.21 -1.37 £93.53 135.17 152.32 14 56 56 131.£ 5.71 290.22
NID-CCUR51_ EX[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

S6T 1414.9 SGR 2703.£ $63 56.4 ST 1010.7 SR 21Z4.8 SS 2311.5

RRT -,g069 _ ,9995 RTF -,907£ CRT -,9851CRS-1,0000 CST .9858

$68 _051.1 R5_ -.0862 R13 .9958 LSA 3294.4 HSA 163.4 SSA 2.5
SGI 3003.5 SGZ 536.5 THA 116.30 ELl £347.7 EL£ 157.1 ALF 115.23
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE AUG 29 |970 FLIGHT TIME |42.00 ARRIVAL DATE JAN 18 197!

HELI(XENTRIC CON[C DISTANCE 401.933

RL 15! .09 LAL -.00 LOL 335.25 VL 27.034 GAL -Z.74 4ZL %35.33 MCA %84.73 SMA 129.36 ECC .17449 1NC45.3332 V] 29.490

RP 107.56 LAP 3.36 LOP 158.58 VP 37.971 GAP 2.63 AZP 44.76 TAL %93.%8 TAP %7.9% RC4 %06.79 4PO 151.93 V2 35.232

RE 97.49! GL -6J.23 GP 72.42 ZAL 92.35 ZAP 93.35 ET5 180.57 ZAE 76.02 ETE Z7% .40 ZAC %49.7! ETC 296.6! CLP 10! .14

PLANE TOCENTRIC CONIC

C3 479.994 VHL 21.909 CLA -76.08 RAL %88o37 RAO 6572.3 VEL 24.521 PTH 3.33 VHP 28.023 0P4 8O.75 RAP 3!2.54 ECC 9.9993

LN(./H ATMTH LINK_H TIME L-I TIME IN% LAT IN% LONG IN% RT AS(: IN% A21WTH IN% TINE PO CST TIN IN% 2 LAT IN% 2 LONG

15.95 I 58 50 2406.69 2.67 8%.07 97.70 I66.D7 2 38 57 %806.7 I0.43 79.55

164.!5 !2 55 45 6Z2.04 2.67 283.87 97.72 166.07 13 6 7 22.0 10.44 282.33

15.85 % 59 50 2406.69 Z.67 8%.07 97.70 166.07 2 39 57 %806.7 10.43 79.55

164.15 12 55"45 622.04 2.67 283.87 97.72 166.07 |3 6 7 22.0 10.44 292.55

15.95 % 58 50 2406.69 2.67 81.07 97.70 166.07 2 38 57 !806.7 10.43 79.55

164.!5 12 55 45 622.04 2.67 283.87 97.72 166.07 13 6 7 22.0 I0.44 282.55

CIFFERENTIAL CORRECTIONS MI0-COUR,TdE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TDE 5.2534 TRA %.0352 TC3 -.0834 BAU 1.4293 S_T 1457.5 SGR 5576.8 SG5 66.3 ST 915.5 5R 2957.9 SS 1569.6

RO-II.IOI5 RRA-|.73|5 RC3 .2065 FAU-.02139 RRT -.9458 RRF .999"Z RTF -.935I CRT -.9828 CRS-%.O000 CST .98!0

FDE-2.4576 FRA -.3612 FC3 .0386 6SP 12_55 S(,0 3862.5 R25 -.0695 R13 .9970 LS4 3467.5 MSA %65.5 SSA 1.7

BOE!1.5684 8RA 2.0174 Be3 .2227 FSP -2%I SG] _56o| SG2 449.2 THA %1!.34 ELI }092.I EL2 161.7 ALF 106.97

LAtJNCH C4TE AUG 29 !970 FLIGHT TIME 144.00 ARRIVAL 0ATE JAN 20 197!

HELIOCENTRIC CONIC

RL %5J.09 LAL -.00

RP ]07.58 LAP 5.39

RC 99.767 GL -65.92

PLANE TOCENTRIC CONIC

C3 |94.!35 VHL 15.570
LNCH A_MTH LNCH TIME

14.93 0 35 52

!65.07 l! 36 29

14.95 0 35 52

165.07 %1 36 29

14.93 0 35 52

I65.07 11 36 29
0IFFERENT%AL CORMECTIONS

TOE-!.IOZ6 TRA -.0380 TO3 -.0031 6AU .1406

ROE-5.2578 RRA-I.8474 RC3 ,0570 FAU .00042
FDE-%.4444 FRA -.4289 FC3 -.00_0 BSP 12967

8DE 5.5721 BRA 1.8479 8C3 .057% FSP -279

0ISTANCE 407.452

LCt 355.73 VL 27.015 GAL -2.49 AZL 117.30 HCA 187.39 SMA
LOP %61.85 VP 37.95% GAP 2.84 AZP 6Z.89 TAL J9%.94 TAP

GP 82.5% 7AL 93.29 ZAP 95.85 ETS 155.67 7AE 88.69 ETE

%29.23 ECC .17450

%9.54 RCA %06.68

ZA3.92 2AC %60.33

INC27.2998 Vl 29.490

APO 151.78 V2 =55.226

ETC 274.78 CLP %41.45

OLA -76.89 RAL %68.04 RAO 657|.0 VEL 17.477 PTH 2.96 VHP %7._57 OPA 72.00 RAP 267.55 ECC 4.0304

L-J TIME INJ LAT IN% LONG |NJ RT A,_ ZNJ A2'HTH IN% TIME PC) CST TIN |NJ 2 LAT IN% 2 LONG

2292.03 I0.58 80.23 75.58 166.67 1 14 4 %692.0 %8.16 79.7!

5792.24 10.39 260.02 75.60 166.67 %5 15 1 5192.2 I8.16 259.50

2292.03 10.58 80.25 75.58 %66.67 J I4 4 1692.0 I_.%6 78.7!
5792.24 10.59 260.02 75.60 I66.67 13 %5 I 5%92.2 %8.%6 258.50

2292.03 10.38 80._5 75.58 166.67 1 14 4 1692.0 18.16 78.7!

5792.24 |0.39 260.0"Z 75.60 I66.67 %3 I5 % 5192.2 18.16 258.50
MIO-O5URSE EXECUTION ACCURACY ORBIT DETERt4INATZON ACCURACY

SGT 47%.0 SGR 4095.9 SG5 86.8 ST 466.0 SR 2449.0 SS 977.0

RRT .6613 _ .9959 RTF .7196 CRT .9251 ORS -.998% CST -.9465
•_ 4%22.9 R23 -.0748 RI3 .9965 LSA 2_70.6 MSA 179.7 SSA !.6

.._.,1 4J07.8 SG2 552.5 THA 85.62 ELI 2495.8 EL2 J74.2 ALF 79.96

LAUNCH DATE AUG 29 1970

HELIOCENTRIC CON|C

RL 151.09 LAL -.O0

RP 107.60 LAP _.39

RC %02.053 GL -65.52

PL4N[TOCENTRIC CONIC

C3 94.942 VHL 9.744

LNCH AZMTH L_H TIHE

!5.87 0 41 45

164.13 !% 38 57

J5.97 0 41 45

!64.!5 !! 38 57

15.87 0 41 45

164.15 %! 58 _7

FLIGHT TIME 146.00 ARRIVAL DATE JAN Z? 197!

LOL 355.25 VL 26.994 GAL

LOP 165.07 VP 37.930 GAP

GP 80.49 ?AL 94.05 ZAP

ClSTANCE 413.409

-2.30 AZL 109.16 HCA 190.39 S,,,4A 129.09 ECC .17496

3.14 AZP 71.13 TAL 190.97 TAP 21.36 RCA 106.50

99.04 ETS 62.7% ?AE 96.49 ETE 152.9! 7AC I64.19

INClg.1630 v! 29.490

APO 151.67 V2 35.218

ETC 206.17 CLP-!61.86

OLA -76.07 RAL 169.04 RA0 6569.8 VEL 14.707 PTH 2.66 VHP I2.370 0PA 64.5% RAP 255.47 ECC 2.5625

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2164.04 18.68 77.93 74.22 165.28 ! 17 49 1564.0 26.40 76.08

5667.47 19.68 258.65 74.24 165.28 13 13 4 5067.5 26.41 256.B0

2164.04 %8.68 77.93 74.22 165.28 I 17 49 1564.0 26.40 76.08

5667.47 18.68 258.65 74.24 165.28 13 13 4 5067.5 26.4! 256.90

Z164.04 %8.68 77.93 74.22 165.28 I 17 49 1564.0 26.40 76.08

5667.47 %8.68 258.65 74.24 J65.Z8 13 13 4 5067.5 26.4! 256.B0

CIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TDE-3.5025 TRA-!.4308 TC3 -.2213 BAU .2860 5GT 4079.5 _ 1|79.6 SG5 |I7.7 ST 23|l.l SR I081.9 SS 961.8

ROE 1.8231 RRA .1987 RC5 .0421 FAU .01197 RRT -.8186 RRF -.8899 RTF .9885 CRT -.9441 CRS .9754 CST -.9936
FCE-1.4337 FRA -.4296 FC5 -.1091 8SP %3270 ._ 4246.6 R25 .|026 RI5 -.993! LSA 2707.1 MSA 329.4 SSA 2.5

BOE 3.9496 8RA 1.4446 8C3 .2253 FSP -379 .T_| 4195.Z 5(,2 658.8 THA I66.54 ELI 25,50.9 EL2 325.7 ALF 155.75

LAUNCH DATE AUG 29 1970 FLIGHT TIME 148.00 ARRIVAL OATE JAN 24 1971

HELIOCENTRIC CONIC 01STANCE 4!9.466

RL 151 .09 LAL -.0(] LOL 335.25 VL 26.972 G4L -2.12 AZL 104.69 P_CA %93.50 SMA 128.93 ECC .17565 INC14.6889 vl 29.490

RP !07.65 LAP 5.59 LCP %68.3Z VP 37.gO7 GAP 5.46 A2'P 75.70 TAL 190.05 TAP 23.55 RCA I06.29 APO !51.58 V2 35.2!I

RC 104.339 GL -63.|0 GP 74.68 ZAL 94.5| 2AP I02.68 ETS 46.I7 ZAE I02.3! ETE 136.88 ZAC 163.93 ETC 212.23 CLP-146.17

PLANETC_ENTRIC CONIC

C3 5H.737 VHL 7.664 0LA -75.03 RAL 176.96 RA0 6569.1 VEL %5.42%) PTH 2.45 VHP 9.765 0PA 58.2% RAP 249.99 ECC !.9667

LNCH AZMTH L_H TIME L-I TIME INJ LAT INJ LON_ INJ RT AS_ INJ A_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17.06 % !5 44 2050.30 25.88 75.|5 79.49 163.32 J 49 55 %450.5 53.52 72.83
!62.94 I2 7 47 5558.%5 25.88 257.06 79.52 163.52 13 40 25 4959.2 33.52 254.75

17.06 I 15 44 20._3.30 25.88 75.15 79.49 165.52 I 49 55 %450.3 33.52 72.93

162.94 !2 7 47 5558.15 25.88 257.06 79.52 163,32 13 40 25 4958.2 55.52 254.75
17.06 % 15 44 2050.3(3 25.88 75.15 79.49 165.32 I 49 55 1450.3 33.52 72.83

!62.94 12 7 47 5558.15 25.88 257.06 79.5_ 163.3_ |3 40 25 4958.2 55.52 254.75

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T02-2.9208 TRA-J.0520 TO3 -.5454 BAU .4744 .S_T 3796.9 S(.,R _148.8 SG3 !57.5 ST 2298.2 5R 1775.2 SS 1127.8

ROE 2.5223 RRA .4153 RC3 .2599 FAU .02177 RRT -.9581 RRF -.91967 RTF .9765 CRT -.9793 CRS .9979 CST -.9906

F02-1.7226 FRA -.4124 FC3 -.3209 8SP 13811 SGB 4362.8 R"_3 .1_24 RI3 -.9901 LSA 3100.4 MSA 295.1 SSA 5.0

802 3.6558 BRA 1.I_10 BC5 .6042 FSP -516 SGI 431 3.3 5/-,2 655.3 THA 151 .31 EL1 2889.7 ELZ 285.0 ALF 142.5_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970J

LAUNCH DATE AUG 29 1970 FLIGHT TINE 150.00

HELIOCENTRIC CONIC

RL 151.09 LAL -,00

RP 107.65 LAP 3.38

RC 106.624 GL -60.20

PLANETOCENTRIC CONIC

C3 40.797 VHL 6.387

LN(J4 ATMTH LI_H TIME
18.59 I 57 17

161.41 12 43 6

18.59 ! 57 17

161.41 |2 43 6

18.59 I 57 17

161,41 12 43 6
OIFFER[NTIAL CORRECTIONS

TOE-2.7657 TRA -.8156 TC3 -.9314 6AU .5667

ROE 2.I575 RRA 3055 RC3 .4603 FAU .03037

F02-2,0339 FRA -.3560 rE3 -.6444 BSP 1:_}Z5

80E 3.5077 8RA .8?09 BE3 1.0389 FSP -644

ARRIVAL 0ATE JAN 26 1971

0ISTANCE 425.558

LOL 335.25 VL 26.948 GAL -1.94 A?L 101,88 HC* 196.65 5HA 128.77 ECC .I7649 INC11.8762 VI 29.490

LOP I71.56 VP 37.882 G4P 3.79 47P 78,61 TAL 189.13 TAP 25.78 RCA 106.04 APO 151.50 v2 H.202

GP 68.83 ZAL 94.64 2AP 106.62 ETS 43.25 ZAE 107.04 ETE 135.05 ZAC 161.05 ETC 225.20 CLP-142.36

LAUNCH DATE AUG 29 1970

0LA -73.70 RAL 186.59 RAD 6568.6 V[L 12.734 PTH 2.32 VHP 8.217 0PA 52.48 RAP 244.61 ECC 1.6714

L-I TIME |NJ LAT INJ LONG INJ RT 4,_ |NJ A?NTH INJ T|ME PO CST TIN INJ 2 LAT INJ 2 LONG
1956.35 31.56 71.87 86.24 160.77 2 29 54 1356.4 39.07 68.91

5470.37 31.57 255.32 86.26 160.77 14 14 17 4870.4 59,08 252.35

1956.35 31.56 71_87 86.24 160.77 2 29 54 1356.4 39.07 68.91

5470.37 31.57 255.32 86.26 160.77 14 14 17 4870.4 39.08 252.35

1956.35 31.56 71.87 86.24 160.77 2 29 54 1356.4 39.07 68.9!

5470.37 31.57 255.32 86.26 |60.77 14 14 17 4870.4 39.06 252.35
N|0-CCUR,_ EXECUTION ACCURACY CR6|T DETERNINATION ACCURACY

SGT 3790.2 56R L>246.| ,%3 |98.9 ST 2601.5 5R 1957.5 SS 1317.8

RRT -.9452 RRF -.9912 RW .9708 CRT -.9880 CRS .9994 CST -.9928
5G6 4405,8 1_3 .1432 R13 -.9863 LSA 3503.0 HSA 254.9 SSA 3.8

5G| 4359.4 5_ 637.8 THA I S0.04 ELI 3246.7 ELI 242.5 ALF 143.15

HELIOCENTRIC CON|C

RL 151.09 LAL -.00

RP 107.68 LAP 3.36

RC 108,906 GL -57.04

PLANET_ENTRIC CON|C

C3 30.667 vl.fl. 5.538
LNCH 42'NTH LNCH TIME

Z_.47 2 38 57
159.55 13 16 59

£'0.47 2 38 57

159.55 13 16 59

20.47 2 38 57

159.53 13 16 59

DIFFERENTIAL CORRECTIONS

TOE-2.7615 TRA -.64|3 TC3-1._95 8AU .6270

ROE 1.9053 RRA .I904 RC3 .6367 FAU .03838

FOE-2.2756 FRA -.2742 FC3-1.0834 6SP 14014

BOE 3.3550 9RA .6690 6C3 1.5293 FSP -779

FL|GHT T|NE 152.00 ARRIVAL DATE JAN 28 1971

0ISTANCE 431.657

LQ.. 335.25 VL 26.922 GAL -1.76 421. 99.94 I,_A 199.83 S_4A 128.60 ECC .17747 INC 9.9428 VI 29.490
LOP |74.80 VP 37,855 GAP 4.|2 A?P 80.64 TAL |68.19 TAP 28.03 RCA I05.78 APO 151.42 V2 35.193

GP 63.30 2AL g4.44 ZAP 110.70 ETS 42.77 ?AE |10.98 ETE 136.18 ZAC 157.26 ETC 234.38 CLP-14J.89

OLA -72.07 RAL 196.06 RAO 6568.2 VEL 12.330 PTH 2.22 VHP 7.236 OPA 47_13 RAP 241.44 ECC 1.5047

LLI T|NE |NJ LAT INJ LONG |NJ RT A,_ _NJ A?NTH |NJ T|ME PC) CST TIH |NJ 2 LAT |NJ 2 LONG

1880.13 35.81 _.06 92.55 |57.69 3 I0 17 1260.1 43.14 64.33

5402.58 35.81 253.42 92.57 157.69 14 47 2 4802.6 43.15 249.69

1880.13 35.8| 68.06 92.55 157.69 3 10 17 1280.1 43.14 64.33

54_2.58 35.81 253.42 _'Z.57 |57.69 14 47 2 4802,6 43.15 249.69

1880.13 35.81 68.06 92.55 157.69 3 10 J7 J280.1 43.14 64,33

5402.58 35.81 253.42 9"Z.57 157.69 14 47 2 4802.6 43.15 249.69

M|O-C(X_SE EXECUTION ACCURACY ORBIT OETERM|NATION ACCURACY

5GT 3895.9 SGR 2190.0 SG3 241.7 ST 2929.8 SR 1980.8 SS 1481.0

RRT -.9494 Rff -.9919 R1T .9686 CRT -.9921CRS .9996 CST -.9944

4469.2 1_3 .1576 RI3 -.9831 LSA 3827.5 MSA 224,9 SSA 4.6

_.d 4428.1SG2 605.1 THA 151.33 ELI 3530.5 EL2 205.9 ALF 146.02

LAUNCH 04TE 4UG 29 1970 FLI6_T TIME 154.(30 4RRIVAL 04TE JAN 30 197!

HELIOCENTRIC CONIC

RL 151,09 L4L -._

RP 107.71 LAP 3.32

RE 111.186 GL -53.78

PL4N[TC_ENTRIC CONIC

C3 24.415 WtC 4.941

LNCH 4ZMTH LNCH TIN[

22.63 3 18 9
157.37 13 47 1

22.63 3 18 9

157.37 13 47 I

22,63 3 18 9

157.37 13 47 I

01FFERENTIAL COqR£CTIONS

TOE-2.7188 TRA -.4gO5 TC3-1.8997 8AU .6703

ROE 1,6341-RRA ,0935 RC3 ,7798 FAU .04527

FOE-2,3981FRA -.1659 FC3-1.6051BSP 14239
60E 3.1721 8RA .4995 _3 2.0535 FSP -905

01STANCE 437.752

LOL 335_25 VL 26.895 GAL -1.56 AZL 98.53 H{A 203.02 .SMA
LOP 176.05 VP 37.S27 GAP 4.46 ATP 8_.14 TAL 187.23 TAP

GP 58.15 7AL 93.91 2AP I|4.BO ETS 42.69 ZAE 114.25 ETE

128.42 ECC .17857 INC 8.5272 VJ 29.490

]0.25 RCA 105.48 APO 151.35 V2 35.184

138.33 ZAC 153.21ETC 240.42 CLP-142.65

OLA -70.20 RAL Z04.74 RAO 6568.0 V[L 12.074 PTH 2.16 VHP 6.593 0PA 42.10 RAP 239.12 £CC 1.4018

L-! T|N[ |NJ LAT |NJ LONG |NJ RT A,e'_ |NJ A2"NTH INJ TIME PO CST T|N INJ 2 LAT INJ ? LONG

1817.99 38.84 63.82 97.88 154.22 3 48 27 1218.0 45.95 59.24
5351.35 38.85 251.43 97.89 154.21 15 16 13 4751.3 45.95 246.85

1817.99 38.84 63.82 97.68 154.22 3 48 27 1218.0 45.95 59.24

5351.35 38.85 251.43 97.89 154.21 15 16 13 4751.3 45.95 246.85
1817.99 38.84 63.82 97.68 154.22 3 48 27 1218.0 45.95 59.24

5351.35 38.85 251.43 97.89 154.21 15 16 13 4751.3 45.95 246,H5

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 4035.1 56R 2020.4 SG3 280.9 ST 3193.1 SR 1897.4 SS 1587.3

RRT -.9525 RRF -.9913 RTF .9679 CRT -.9942 CR5 ,9999 CST -.9953

,%6 4535.2 R_3 .1669 R13 -,9802 LSA 4034.1 MSA 202.7 SSA 5.5

SGI 4499,9 SG2 565.2 THA 153.50 ELI 3710.1 EL2 175.9 ALF 149.35

LAUNCH DATE AUG 29 1970 FLIGHT TINE 156.00 ARRIVAL CATE FE6 1 1971

HELIOCENTRIC CONIC

RL 151.09 LAL -.00

RP 107.74 LAP 3.28

RC 113.462 GL -50.53

PLANE TOCENTRIC CONIC

C3 20._O7 VHL 4.506

LNCH AZMTH LNCH TIME
25.01 3 54

154.99 14 12 56

25.01 3 54 22

154.99 14 12 56
25.01 3 54 22

154.99 14 12 56

0ISTANCE 443.837

LCL 335.25 VL 26.867 GAL -1.36 All. 97.44 HCA 206.23 5NA

LOP 181.28 VP 37.798 GAP 4.79 A2P 83.32 TAL 186,23 TAP
GP 53.39 7AL 93.07 2AP 118.82 ETS 43.13 7AE 116.94 ETE

128.23 ECC .17979 INC 7.4412 VI 29.490

32.46 RC_ 105.17 APO 151.28 V2 35.174

140.92 7AE 149.24 ETC 244,51 CLP-143.93

DLA -6_.15 RAL 212.53 RAD 6567.8 VEL 11.903 PTH 2.11 VHP 6.167 DPA 37.39
L-I T|ME |NJ LAT |NJ LONG |NJ RT A,_ |NJ A?NTH |NJ TIME PO CST TIH

1766.62 40.88 59.28 102.L:_ 150.51 4 23 48 1166.6

5313.45 40.89 249.42 102.22 150.50 15 41 29 4713.4

1766.62 40.88 59.28 102.20 150.51 4 23 48 1166.6

5313.45 40.89 249.42 102.22 150,50 15 41 29 4713.4

1766.62 40.88 59.28 102.20 t50.51 4 23 48 1166.6

5313.45 40.89 249,42 102.22 150.50 15 41 29 4713.4

01FFER£NTIAL CORRECTIONS

TOE-2.6364 TRA -.3509 TC3-2.4455 BAU .7057

ROE 1.3787 RRA .0172 RC3 .8812 FAU .05088

FOE-2.409! FRA -.0391 FC3-2.16gO 8SP 14504
60E 2.9752 6RA .3513 6C3 2.5995 FSP -I014

HIO-COJR,T_ EXECUTION ACCURACY

K,T 4166.9 SGR 1925.4 S_3 314.2

RRT -.9548 RRF -.9898 R1T .9679

SG_ 4608.4 R_3 .1713 R13 -.9779
SGI 4578.6 s_2 523.5 THA 155.96

RAP 237.46 ECC 1.3342

INJ 2 LAT INJ 2 LONG

47.71 53.86

47.71 243.99

47.71 53.H6

47.71 243.99
47.71 53.86

47.71 243.99

ORBIT DETERMINATION ACCURACY

ST 3371.9 SR 1753.2 5S 1632.6

CRT -.9953 CRS J.O000 CST -.9956

LS4 4132.1MSA 186.3 SSA 6.5

ELI 3797.5 EL2 150.7 ALF 152.59

1_03



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE AUG 29 1970

HELIOCENTRIC CONIC

eL 151.09 LAL -.00

eP IO7.77 LAP 3.23

RC 115.736 GL -47.30

PLANE TO(IrNTelC C_qIC

C3 17,487 VHL 4.182

LNO4 ATNTH LN(H TIH[

27.54 4 27 51

152.46 14 3_ 7
27.54 4 27 51

152.46 14 35 7

Z7.54 4 27 51

152.46 14 35 7

FLIGHT TIM[ 158.00 ARRIVAL DATE FEB 3 1971

LQ, 335.25 VL

LOP 184.52 VP
6P 49.03 7AL

OISTANC[ 449.908

26.837 GAL -1.15 ATL 96.58 14CA 209.43 SNA

37.767 GAP 5.12 AZP 84.Z7 TAL 185.Z0 TAP

91.93 TAP 122.68 ETS 43.34 741[ 119.11 ETE

CLA -6§.98 eAL 219.51RA0 6567.7 VEL 11.784 PTH 2.08 VHP

L-! TIN[ INJ LAT INJ LONG INJ RT AS( INJ ATNTH |NJ TIN[

1723.33 42.11 54.6(3 105.74 146.72 4 56 35

5286.37 42.12 247._ 105.75 146.71 16 3 14

1723.33 42.11 54.fd3 105.74 146.72 4 56 35

5286.37 42.12 247.90 105.75 146.71 16 3 14

1723.33 42.11 54.fd3 105.74 146.72 4 56 35

5286.37 42.12 247.SO |05.75 146.71 16 3 14

DIFFKRI[NTIAL CCRI_[CTIOqS NIO-COUR,_E E_ECUTION ACCI,,IRACY

TOE-2.5262 TRA -.2140 TC3-3.0(](]7 6AU .7350 _T 4335.6 sr_q 1772.2 SG3 339.6

ROE 1.1549 RRA -.0426.._.J. .9385 FAU .05489 RRT -.9558 _ -._75 RTF ._1

FOK-2.3277 FeA .113D4 FC3-2.7J74 6.Tb° 14763 SG8 4683.8 RZ3 .1715 R13 -.9760

8OE 2.7777 eRA .2181 _3 3.1440 FSP -1100 SG| 4658.6 _ 485.2 THA 158.41

LAUNCH DATE AUG 29 197'0 FLIGHT TIHE |60.00

HELIOCENTRIC CONIC 0ISTANC[ 455.963

RL 151.D9 L_L -.013 LQ. 335.25 VL 26.807 GAL -.92 A21. 95.87 PICA 212.64 SNA 127.83 £CC .18260 INC 5.8699
RP 107.80 LAP 3.16 L£P 187.75 VP 37.736 GAP 5.45 AZP 85.05 TAL 184.14 TAP 36.78 RCA 104.49 APO 151.17

RC 118.005 GL -44.14 GP 45.08 7AL gO.51 ZAP 1_.33 ETS 43.48 Zii4[ 120.82 [T[ 146.38 7AC 142.05 ETC 249.51

PLANETC_ENTRZC CONIC
C3 15.494 Vt.R. 3.936 OLA -63.73 RAL L:_5,81 RA0 6567.6 VEL 11.699 PTH 2.06 VHP 5.713 0PA 28.93 RAP 235.63

LNCH A2'NTH LNO4 T|N[ L-| T|NE INJ LAT INJ _ |NJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT

30.19 4 59 6 1686.11 42.69 49.90 106.7| 142.97 5 27 12 1086.1 48.86

149.81 14 54 I0 52_.23 42._ 245.78 IO8.73 142.97 16 21 59 4668.2 48.87
30.19 4 59 6 16456.11 42.69 49.gO 108.71 142.97 5 27 12 1086.1 48.86

149.81 14 54 10 5268.23 42.70 245.78 |06,73 142.97 16 21 59 4668.2 48.87

30.19 4 59 6 1686.11 42.69 49.90 !00.71 142.97 5 27 12 1086_ 48.86

149.81 14 54 10 5Z645.23 42.70 245.78 |06.73 142.97 16 21 59 4668.2 48.87
01FFER_NTIAL COI_CTICNS NJO-COI,I_ E_CUTXCN ACCURACY

TOIE-2.3994 TRA -.0785 TC3-3.553e _tU .7625 9GT 4482.3 _ 1_.3.5 SG3 357.4

ROE .9666 RRA -.0885 RC3 .9(O5 Fi_J .05754 RRT -.g556 _ -._43 RTF .9683

F0g-2.179B FRA .1434 FC3o3.2149 88P IflO43 _B 4767.5 1_3 .1677 R13 -.9744

BOg Z.5868 _A .1183 BC3 3.M11FSP -1161 SG! 4745.8 _ 451.8 THA 160.73

128.03 [CO .18113 INC 6.577Z Vl 29.490

34.63 RCA 104.84 APO 151.22 V2 35.164

143.65 _AC 145.49 ETC 247.40 CLP-145.44

5.888 0PA 33.00 RAP 236.32 ECC 1.2878

PC) CST TIN INJ 2 L4T INJ _ LONG
1123.3 48.62 48.38

4686.4 48.63 241.28

1123.3 48.62 48.38

4686.4 48.63 241 .28

,1123.3 48.6_ 48.38
4686.4 48.63 241.28

OR61T 0_TKRt41N_TION ACCURACY

ST 3468.8 SR 1583.2 SS 1623.?

CRT o.9960 CRS 1.0000 CST -.9956

L_ 4140.6 MSA 174,5 SSA 7.6

EL! 3810.8 gl._ 129.2 ALF 155.52

ARRIVAL DATE FEB 5"1971

Vl 29.490

V2 35.153

CLP-147.04

£CC 1.2550
|NJ 2 LONG

43.00

238.87

43.00

238.87

43.00

238.87

O_'BIT 0£T[RMIN_TION ACCURACY

ST 3494.4 SR 1409.9 SS 1571.0

CRT -.9964 CRS .9999 CST -.9952

LSA 4079.1MSA 166.2 SSA 8.7

ELI 3766.5 EL2 110.4 ALF 158.08

LAUNCH 04T[ AUG 29 1970 FLIGHT TIN[ 162.00 ARRIVAL CATE FE6 7 ]911

_LIO(ENTelC CONIC 01STANCE 462.001

RL 151.09 LAL -.00 LOt, 335.25 VL 26.776 G4L -.69 AlL 95.28 H(A 215.85 SNA 127.63 ECC .18419 INC 5.2767 Vl 29.490

RP 107.84 LAP 3.09 LOP 190.98 VP 37.703 GAP 5.78 ATP 85.72 TAL 183.05 TAP 38.90 RCA 104.12 APO 151 .13 V2 35.141

RC 120.271 GL -41.04 GP 41.51 7AL 88.84 _AP 129.76 ETS 43.56 _AE 122.14 [TE 149.01 ZAC 138.94 ETC 251.12 CLP-148.66

PLANET(XENTRIC CONIC
C3 14.061 VHL 3.750 0L4-61.42 RAL 231.56 RA0 6567.6 VEL 11.638 PTH 2.04 VHP 5.612 0PA 25.19 RAP 235.30 ECC 1.2314

LNCH A?MTH LNCH TIN[ L-I TIN[ INJ L4T |NJ LOhl_ |NJ RT ASC INJ A_4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

32.91 5 28 36 1653.38 42.73 45.27 111.34 139.37 5 56 10 1053.4 48.55 37,82
147.09 15 10 33 5257.73 42.74 244._4 111.36 139.36 16 38 11 4657.7 48.56 236.89

32.91 5 28 36 1653.38 42.73 45.27 111.34 139.37 5 56 10 1053.4 48.55 37.82
147.09 15 10 33 5257.73 42.74 244._4 111.36 139.36 16 38 11 4657.7 48.56 236.89

32.91 5 28 36 1653.38 42.73 45.27 111.34 139.37 5 56 I0 1053.4 48.55 37.82

147.09 15 10 33 5257.73 42.74 244.34 11J.36 139.36 16 38 11 4657.7 48.56 236.89
CIFFER_NTIAL CC_R[CTION$ MI0-C_UR_ £_I[CUTION ACCURACY OR6IT DETERMINATION ACCURACY

T0£-2.2625 TeA .05_ TC3-4.0804 BAU .7876 SGT 4620.8 SC_ 1484.7 SG3 368.0 ST 3458.7 SR 1246.5 SS 1485.6

ROE .8120 RRA -.lZ40 RC3, .9507 FAU .05884 RRT -.9542 _ -.9799 RT!F ._4 CRT -.9968 CRS .9996 CST -.9946
FDE-1.9897 FRA .3855 FC3-3.6LP24 8SP 15317 SCA_ 4853.5 1_3 .1605 RI3 -.9731 LSA 3962.0 NSA 160.6 SSA 9.9

80E 2.4038 _RA .1376 8C3 4.1897 F_ ° -1201 ,%1 4834.9 SG_ 42d.7 THA 162.82 ELI 3675.3 £L2 93.2 ALF 160.23

LAUNCH OATE AUG 29 1970 FLIGHT TINE 164.00 ARRIVAL DATE FEB 9 1971

HIELIOCENTRIC CONIC

RL 151.09 L4L -.00

RP 107.87 LAP 3.00

RC 122.531 6L -38.02

PL41METO(ENTelC CONIC

C3 13.0_0 VHI.. 3.610

LN_H A;_HTH LN_H TIN[
35.70 5 56 43

144.30 15 24 41

35.70 5 56 43

144._ 15 24 41

35.70 5 56 43

144.30 15 24 41

OIFFERI[NTIAL CORRECTIONS

TD[-2.1210 TRA .l_ TC3-4.570R gAU .81L_

RO£ .6875 RRA -.1_O4 RC3 .9192 FAU .05912

FOE-I.7791 FRA .5185 FC3-3.9281 _SP 15622

80E 2.2297 8RA .2493 8C3 4.66_4 FSP -1222

01STAND[ 468.021

335.25 VL L_.744 GAL -.44 ATL 94.77 HCA 219.06 SMA

LOP 194.21 VP 37.669 G_P 6.10 ATP 86.29 TAL 181.93 TAP
GP 38.31 7AL 86.96 7AP 132.94 ETS 43.60 ZA_ 123.14 ETE

127.42 ECC .18592 INC 4.7694 Vl 29.490

40.99 RCA 103.73 APO 151.11 V2 35.130

151.49 _A[ 136.15 ETC 252.40 CLP-150.26

OLA -59.09 RAL 236.86 RAO 6_H$7.fl VEL 11.594 PTH 2.03 VHP 5.568 OPA 21.76 RAP 235.29 ECC 1.2144

L-| TIN[ INJ LAT INJ _ INJ RT ASC INJ A214TH INJ TIN[ PO CST TIN INJ Z, LAT INJ 2 LONG

1624.01 42.34 40.78 113.78 135.97 6 25 47 1024.0 47.81 32.92

5253.91 42.35 243.25 113.79 135.96 16 52 15 4653.9 47.82 235.39

1624.01 42.34 40.78 113.78 135.97 6 23 47 1024.0 47.81 32.92

5253.91 42.35 243.25 113.79 135.96 16 52 15 4653.9 47.82 235.39

1624.01 42.34 40.78 113.78 135.97 6 23 47 1024.0 47.81 32.92

5253.91 42.35 243.25 113.79 135.96 16 52 15 4653.9 47.82 235.39
NI0-C.OURS([ E_ECUTION ACCURACY ORBIT DETERNINATION ACCURACY

S_T 4754.0 _ 1359.1 ,%3 372.5 ST 3373.1 SR 1100.3 SS 1378.8

RRT -.9517 R_ r -.9743 RTF .9685 CRT -.9973 ces .9991 CST -.9935

4944.5 R_3 .1492 R13 -.9721 LSA 3803.3 NSA 156.7 55A 11.2

S_I 4928.1 54;2 402.6 THA 164.67 ELI 3547.2 EL2 76.6 ALF 161 .97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 29 1970 FLIGHT TIN[ |66.00 ARRIVAL OATE FEB ]1 1971

H_ELIOCENTRIC CONIC

RL 15|o09 LAL -.0_

RP IO7.91 LAP 2.91

RC 124.786 GL -55.08

PLANETOCENTRIC CONIC

C3 12.299 VHL 3.507

LNCH ATNT_ LI_H TINE

38.55 6 23 48

14J.45 15 36 46

38.55 6 23 48

141.45 15 36 46

38.55 6 23 48

J4|.45 15 _ 46

DIFFERENTIAL CORI_ECTION5

TDE-1.9699 TRA .3490 TC3-4.9963 BAU .83_

ROE .58S0 RRA -.J739 RC3 .8663 FAU .05832

FDE-1.5510 FRA ,6327 FC3-4.1051BSP 13945

BOE 2.0549 8RA .3899 8C3 5.0706 FSP -1Z34

DISTANCE 474.023

LOL 335.25 VL 26.711 GAL -.18 ATL 94.33 HCA 222.27 SMA 127,L:_ ECC .18777 1NO 4.3279 V| 29.490

LOP 197.44 VP 37.635 GAP 6.43 ATP 86.79 TAL J80.78 TAP 43.05 RCA 103.32 APO J51,09 V2 35.118

GP 35.45 7AL 84.88 TAP 135.90 £TS 43.62 ZAE 123.87 ETE 153.77 7AC 133.67 ETC 253.43 CLP-151.SZ

DLA -56.73 RAL 241.77 RA0 6567.5 ',/EL 11.56_ PTH 2.02 VHP 3.567 0PA J8.61 RAP 235.54 ECC 1.2024

L-Z TINE JNJ LAT ]NJ LONG |NJ RT ASC |NJ A214TH IN| T|NE PO_CST TIN IN| 2 LAT IN| 2 LONG
1596.98 41.59 36.46 116.13 132.81 6 50 25 997.0 46.73 28.31

5256.23 41.61 242.56 116.14 132.80 17 4 23 4656.2 46.74 214.41

1596.98 41.59 36,46 116.13 132.81 6 50 25 997.0 46.73 28.31

5256.23 41.61 242.56 116.14 132.80 17 4 23 4656.2 46.74 234.41

1596.98 41.59 _,46 116.13 132.81 6 50 25 997.0 46.73 28.31

5256.23 41.61 242.56 116.14 132.80 17 4 23 4656.2 46.74 234.41

MIO-C_L_SdE EXECUTION ACCURACY ORBIT DETERNINATICN ACCURACY

S6T 4870.1 SGR 1245.3 S(,3 371.5 ST 3235.1SR 968.4 SS 1251.4

RRT -.9&70 I_F -.9670 RTF .9677 CRT -.9978 CRS .9978 CST -.9916

_026.8 1_3 .1390 813 -.9705 LSA 3597.8 NSA 157.4 SS4 12.6

S_I 5011.9 S(_ ]188.6 THA 166._0 EL1.J376.3 EL2 61.Z ALF 163.36

LAUNCH 0ATE AUG 29 1970 FLI_,/T TIN[ 168.00 ARRIVAL 0ATE FEB 13 1971

H(LI(XENTRIC CONIC

RL 151.09 LAL -.00

RP 107.95 LAP 2.81

RC J27.036 GL -32.23

PLANETOCENTR|C CON|C

C3 11.803 VHI. 3,4_
LN(.J_ A2_4TH LNCH T|NE

41.44 6 50 8

I_.56 15 47 O

41.44 6 50 8

138.56 15 47 0

41.44 6 50 •

1_,56 15 47 0

01STANEE 480.004

LOL 335.25 VL 26.678 GAL .09 AZI.. 93.94 _ 225.48 .T_A 126.99 ECC .18978

LOP 2130.66 VP 37.600 GAP 6.76 ATP 97,24 T_. 179.60 TAP 45.08 RCA 102.89

GP 32.89 ZAL 62.64 ZAP 1_8.63 ET$ 43.65 ZAE 124.40 ETE 155.84 ZAC 131.48

0LA -54._ RAL 246.39 R_ 6_?.4 VlEL 11.54| PTH Z.OJ VHP 5.6(X) OPA 15.73
L-! T|NIE |NJ tAT IN| _ IN| RT AS(: |NJ AZNTH [NJ T|N[ PO CST TIM

1571.53 40.57 32.30 118.47 1Z9,91 7 16 19 971.5
5264.31 40.58 242._0 118,48 |_.gO 17 14 44 4664.3

1571.93 40.57 _l_._O |1_,47 IL_P.9| 7 16 19 971.5

5264.31 40.58 242.J0 118.4/I |29._0 17 14 44 4664.3

1571.33 dlO._7 _l_._O |1_,47 |_.91 7 16 19 971.5

5264.31 40.58 242.30 118.4_ 129.90 17 14 44 4664.3

INC 3.9380 Vl 29.490

APO 151.09 V2 35.105

ETC 254.31 CLP-153.34

0 IFIrERIENT|AL C,CI_EC T I (]q_

TO_-!.e|40 TR_ .50S7 TC3-5.3496 _ .8539

ROE .5016 RRA -.1_41 RC3 .7974 FNJ .0_656

F02-1.3193 FRA .7fJ21 FC3-4.1489 8_P 159(JS

80E 1.8820 BRA .5416 8C3 5.40_7 FIW -Jill

NI0-(X_I_E EIEOJI"IOI ACCURACY

dlGT 497S.7 StIR 1143.9 _G3 366.3

IK_ 510_.5 _ .1314 R|3 -.9680

SGJ _I_)|,_ _ 3_,4 THA 167.74

RAP 236.03 ECC 1.1942

IN| 2 LAT IN| 2 LONG

4_.39 23.98

45.40 233.97

45.39 23.98

45.40 233.97

45.39 23.98

45.40 233.97

ORBIT DETERMINATION ACCURACY

ST ]058.2 SR 853.2 SS 1113.9

CRT -.9984 CRS .9949 CST -.9882

LSA 3360.7 NSA 163.1 SSA 14.0

ELI 3174.6 EL2 46.5 ALF 164.43

LAUGH O4TE AUG 29 I970 FLIGHT TIN[ 170.00 ARRIVAL DATE FEB 15 1971

HELZO(_ENTRZC CONIC

RL 151.09 LAL -.00 LOL 335.25 VL

RP 107.99 LAP 2.70 LOP 203,88 Vp

RC 129.278 GL -29.46 GP _0.61ZAL

PL4N[TO(ENTRIC CONIC

C3 1| .499 VNL 3.391

LNCH AZNTH LNK:H TINE

44.38 7 15 55

135.62 15 55 215

44.38 7 15 55

135.62 15 55 215
44,38 7 15 55

135.62 15 55 26

CIFFER1ENTI4L CORRECTIONS

TOE-1.67OO TR4 .6589 TC3-5.6426 BAU .8748
ROE .4419 RRA -.21356 RC3 .7343 FAU .05487

FDE-1.1212 FR4 .8812 FC3-4.1_OR BSP 16379

8OE 1.7275 8RA .6903 9C3 fl.6902 FSP -1187

01STANCE 485.964

26.644 GAL .38 AZL 93.59 PICA 228.69 SIAA 126,77 ECC .19194 INC 3.5891 VI 29.490

37.564 GAP 7.09 AZP 87.63 TAL 178.40 TAP 47.09 RCA 102.44 4PO 151.10 v| 35.093

80.27 7AP 141.15 ETS 43.71ZAE 124.76 ETE 157.71 7AC 129.55 ETC 255.07 CLP-154.81

0L.4 -52.00 RAL 250.64 RAO 6567.4 VEL 11.528 PTH 2.01 VHP 5.660 0PA 13.09 RAP 236.73 ECC 1.1893

L-I TINE IN| LAT IN| LONG IN| RT AS( IN| AZlqTH IN| TII4_ PO EST TIN IN| 2 LAT IN| 2 LONG

1546.96 39.32 28.31 120.84 127.27 7 41 42 947.0 43.84 19.90

5278.00 39.33 242.50 120.85 127.25 17 23 _4 4678.0 43.85 234.08

1546.96 39.32 28.31 IL:_0.84 127.27 7 41 42 947.0 43.84 19.90

5278.00 39.33 242.50 120.85 127.25 17 23 24 4678.0 43.85 234.08

1546.96 39.32 28.31 120.84 127.27 7 41 42 947.0 43.84 19.90

5278.00 39.33 242,50 120.85 127.25 17 23 24 4678.0 43.85 234.08
N|0-COURSlE E_ECUTION ACCURACY ORBIT 0ETERNIN_TION ACCURACY

SGT 5086.9 S_ 1060.1 SG3 359.2 ST 2P75.6 SR 765.7 SS 992.9

RRT -.9333 R_F -,<)470 RTF .9664 CRT -.9992 CRS .9896 CST -.9846

5196.2 R_3 .1118 813 -.968] LSA 3132.7 MSA 164.6 SSA 15.4

SGI 5182.7 SG2 373.7 THA 168.94 ELI 2975.7 EL2 28.7 ALF 165.10

LAUNCH DATE 4U_ 29 1970 FLIGHT TIN[ 172.00 ARRIVAL DATE FEB 17 1971

HELIOCENTRIC CONIC

RL 151.09 LAL -.00

RP ]08.03 LAP 2.58

RC 131,513 GL -26,79

PLAN[TOCENTRIC CONIC

C3 11.360 VHt, 3.3?0

LNCH AZ't4TH LN_H T|NE
47.35 7 41 21

132.65 16 2 9

47.35 7 41 21

132.65 16 2 9

47.35 7 41ZI

132.65 16 2 9

0ISTANCIE 491.gO3

LOL 335.25 VL 215.610 GAL .68 AZL 93.27 HCA 231.90 SMA 126.55 £CC .19425 INC 3.2732 V! 29.490

LOP 207.10 VP 37,528 GAP 7.42 A21P 87.9_ TAL 177.18 TAP 49.08 RCA 101.97 AF_ 151.13 V2 35.080

GP 28.57 ZAL 77._0 7AP 143,48 ETS 43.82 7AE 124.99 ETE 159.39 7AE 127,85 ETC 255.75 ELP-156.23

0LA -49.65 RAL 254.67 R_0 6567.4 VEL |I.SL:_Z PTH 2.01 VHP 5.743 OPA 10.67

L-| TINE |NJ LAT IN| _ |NJ RT A,S_ IN| A2_4TH IN| TIME PO CST TIM

1522.63 37.89 24.46 123.27 124.87 8 6 44 922.6
5297._6 37.90 243.16 123.27 124.86 17 30 26 4697.3

1522.63 37.89 24.46 123.27 124.87 8 6 44 922.6

5297.26 37.90 243.16 123.27 124.86 17 30 26 4697.3
1522.63 37.89 24.46 |23.27 124.87 8 6 44 922.6

5297.26 37.90 243.|6 123.27 124.86 17 30 26 4697.3

DIFFERENTIAL CORRIECTIONS

TDE-1.5230 TRA .8207 TC3-5.8562 BAU .8951

ROE .3942 RRA -.2167 RE3 .6677 FAU .05275

FOE -.9316 FRA .9761 FC3-4.0198 6SP 16653

BOE 1.5732 BRA .8488 6C3 5.8941FSP -1161

RAP 237.60 ECC !.1870

IN| Z LAT IN| 2 LONG
42.14 16.0_

42.!5 234.72

42.14 16.02

42.15 234.72

42.14 16.0_

42.15 234.72

ORBIT OETERt41NATION ACCURAC_

ST 2671.1SR 691,7 5S 874.4

CRT -.9997 CRS .979_ CST -.9786

LSA _889.3 MS4 171.5 SSA 16.7

ELl 2759.1 EL2 16.9 ALF 165.49

MI0-(£XMSE EXECUTION ACCURACY

SGT 5189._Sr_ 987.6 SG3 350.1

RRT -.9244 RRF -.9343 RTF .9663

SG_ 5282.4 823 .0955 R13 -.9676
SGI 5269.4 S(;_ 370.9 THA |69.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH CATE AUG Z9 1970 FLIGHT TIN[ |74.00 ARRIVAL DATE FEB 19 1971

HELIOCENTRIC (,,C_IC

RL 151.09 LAL -.00
RP 108,07 LAP 2.45

RC J33.740 GL -24.Z2

PLAN£TOCENTRIC C(_IiC

C3 11.367 VHL 3.321

LNCH ATMTH LNCH TIME

50.35 8 6 37

129.65 16 7 7

50.35 8 6 37

129.65 16 7 7

50.35 8 6 37

129.65 16 7 ?

DIFFERENTIAL CORRECTIONS

TDE-1.3794 TRA .9873 TC3-6.0036 8AU .9|69

ROE .3582 RRA -.2264 RC3 .6037 FAU .05061

FOE -.7609 FRA 1.0611 FC3-3.B_49 8SP 17081

8CE 1.4252 _A 1.0129 8C3 6.0341 FSP -1148

01STANCE 497.819

LOL 335.Z5 VL 26.375 GAL .99 AZL 92.98 PICA Z35.10 SNA

LOP 210.31 VP 32.491 GAP 7.75 AZP 88.29 TAL 175.94 TAP

GP 26.73 7AL 75.26 7AP 145.64 ETS 43.99 7AE 125.13 ETE

126.33 ECC .19674 INC 2.9841 VJ 29.490

51.04 RCA 101.47 APO 151.18 V2 35.067

160.88 ZAC 126.35 ETC 256.37 CLP-157.59

OL4 -47_32 RAL 258.46 MAD 6567.4 VEL 11.522 PTH 2.01 VHP 5.844 DPA 8.44 RAP 238.63 ECC 1.1871

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2_ATH INJ TINC PO CST TIM JNJ 2 LAT INJ 2 LONG

1498.00 36.33 20.73 125.76 122.7! 8 3| 95 898.0 40.33 12.31

5322.13 36.34 244.30 |25.77 122.70 17 35 49 4722.J 40.34 235.88

1498.00 _6.33 20.73 I2fi.76 122.7! 8 31 35 898.0 40.33 12.31
5322.13 _6.34 244.30 125.77 122.70 17 35 49 4722.1 40.34 235.88

1498.00 36,33 20.73 125.76 122.71 8 31 35 898.0 40.33 12.31

5322.13 36.34 244.30 |2§.77 122.70 17 35 49 4722.1 40.34 235.88

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

S_T 5292.4 _,R 927.2 SG3 340.2 ST 2461.1 SR 632.2 SS ?66.3

RRT -.9141 _ -.9"400 RTF .9663 CRT -.9990 CRS .9606 CST -.9699

SG6 5373.0 _3 .0797 RI3 -.9673 LSA 2649.2 MSA 182.2 SSA 17.8

SG! 5360.2 SG2 37I .2 THA 170.86 EL1 2541.8 EL2 27.7 ALF 165.6!

LAUNCH D4TE AUG 29 1970 FLIGHT TINE 176.00

HELIOCENTRIC CONIC

RL 151.09 LAL -.OO
RP 108.11 LAP 2.31

RE 135,957 GL -21.76

PLANETOCENTRIC CONIC

C3 11.508 VHL 3.39"4

L_ ATNTH LNCH TIM[

53.39 8 3l 54

126.61 16 10 19

53.39 8 31 54
126.61 16 10 19

53.39 8 31 54
126.61 16 J0 19

DIFFER1ENTIAL CORI_CT|OI_

fOE-I.Z2?8 TRA 1.1684

ROE .3289 RRA -.2_

FOE -.597| FRA 1.1440

BOE 1.2711 8RA 1.1921

ARRIVAL DATE FEB 21 1971

0ISTANCE 503.712

LCt. 335.2_ VL L_.540 GAL 1.31 AFL _Z.?Z HC& 238.31 SNA 126.10 ICE .19941 1NO 2.7169 VI 29.490

LCP 213.33 VP 3?.434 GAP 8.09 AFP 88.57 TAL 174.67 TAP 32.98 RCA 100.96 APO 151.25 v2 35.054

GP 25.13 ?AL 7Z.68 ZAP 147.M ETS 44.14 2AIE 125.20 ETE 162.21 ZAC 125.04 ETC 256.95 CLP-158.91

DLA -45.04 RAL 262.03 RAO 6_67.4 V[L JI.5_ PTH Z.O| VI,,.'P 5.961 OPA 6.39 RAP 239.80 ECC 1.1894
L-I TINE INJ LAT INJ _ ZNJ RT AS(: JNJ A2'N?H INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1472.41 34.67 17.06 |L=8.3Z 120,77 8 56 27 872.4 38.45 $.69

3331.88 _.68 243.94 128.33 120.76 |7 39 32 4752.9 38.46 237.57

1472.41 34.67 17._ 128.32 |20.77 8 56 27 872.4 35.45 8.69

5332.88 34.68 245.94 128.33 P_0.76 17 39 32 4752.9 38.46 237.57

1472.41 34.67 17.06 1_.32 120.77 6 56 27 872.4 38.45 8.69

3332.88 34.68 24fl.�d 1_.8.33 1Z0.76 17 39 32 4752.9 38.46 237.57

N|0-(.CUR_ _XECUTION ACCURACY _IT OETERMINATION ACCURACY

SGT 5374.6 SC_ 873.0 SG3 328.3 ST 2239.9 SR 580.9 SS 670.6

RRT -.90II _ -.g036 RW .96fl6 CRT -.99fi6 CR$ .9258 CST -.9558

5445.0 1_3 .0674 RJ3 -.9663 LSA 2400.9 NSA 199.6 SSA 18.6

_1 5432.1 ,_2 374.5 THA |71.63 EL! 2313.4 EL2 53.0 ALF 165.51

LAUNCH 0ATE AUG 29 1970 FLIGHT TII_ 178.00

TC3.-6.0389 BAU .9328
_3 .3380 FAU .04184

FC3-3.fl_6 BSP 17230

E3 6.0628 FSP -1|02

HEL|OCENTRIC CONIC GISTANCE 509.580

RL 151.09 LAL -.0_ LCt. 335.25 VL 26.505 G*L 1.67 AZL 92.47 PICA 241.5! S_A 125.88 ECC

RP 108.]5 LAP _.17 LOP 216.73 VP 37.417 GAP 8.43 AZP 88.82 TAL |73.39 TAP 54.90 RCA

RC _38.166 GL -19.41 GP 23.67 ZAL 70.09 ZAP 149.51 ETS 44.58 ZA£ ]25.2! ETE 163.39 ZAC

PLANETOCENTRIC CONIC

C3 11.780 VHL 3.432 DLA -42°80 RAL 265.39 RAD 6367.4 VIEL 11.540 PTH 2.0l VHP 6.093 DPA

LI_H AZHTH LN_H TIN[ L-I Till[ INJ LAT INJ LONG INJ RT AS_ INJ AZt4TH INJ T114_

56.46 8 51 24 1443.26 32.95 13.41 |30.95 I19.03 9 21 29

123.54 16 1l 40 5389.77 32._ 248.0B 1_0.96 119.02 17 41 _9

56.46 8 57 _4 1443.26 32,93 13.41 130.93 119,03 9 21 29

123.54 16 11 40 5389.77 32.96 248.08 130.96 119.02 17 41 29

56.46 8 57 24 144_.26 32.93 13.4I 130.95 119.03 9 21 29

123.54 16 11 40 5589.77 32.96 248.08 130.9_ 119.02 17 41 29

OIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY

TDE-I.0797 TRA 1.3552 TC3-6.0073 BAU .94gO SGT 5435.2 ,S(J_ 8_7.7 S_,3 316.5

ROE .3075 _A -.2465 RC3 .4767 FAU .04510 RRT -.8867 _ -.88_8 R1T .96fl0

FOE -.4525 FRA 1.2177 FC3-3.3147 BSP 17479 SG6 5517.6 R23 .0562 R13 -.9655

_OE I .1226 _A I .3774 8C3 6.0262 FSP -1067 .f_| 5504.6 S_2 379.2 THA 172._0

ARRIVAL CATE FEB 23 1971

LAUNCH DATE AUG 29 1970

.20228 INC Z.4678 VI 29.490

100.42 APO 151.34 V2 35.041
123.88 ETC 257.51CLP-16D.19

4.50 RAP 241.09 ECC 1.1939

PC) CST TIN INJ 2 LAT INJ 2 LONG

845.3 36.53 5.12

4789.8 36.54 239.78
845.3 36.53 5.12

4789.8 36.54 239.78

845.3 36.53 5.12

4789.8 36.54 239.78

CRBIT OETERNINATION ACCUR4CY

ST _29.6 SR 540.2 SS 592.3

CRT -.9867 CRS .8690 CST -.9365

LSA 2170.8 NSA 222.2 SSA 19.1

EL1 2098.6 EL2 84.8 ALF 165.26

HIELIOCENTRIC CONIC

RL 151.09 LAL -.00

RP 108.19 LAP 2.02

RC 140.364 GL -17.18

PLAN_TO_.ENTRIC CONIC

C3 12.180 VHL 3.490

L_O_ AZHTH L_H TI_E
59.57 9 2320

120.43 16 11 O

59.57 9 23_0

120.43 16 II O

59.57 9 23Z0

tL:_O.43 16 11 0

OIFFER1ENTI4L CORRECTIONS

TOE -.9331 TRA 1.5493 TC3ofi.9119 B4U .9651

FOE -.3249 FRA 1.2836 FC3-3.0176 _SP |7733

eOE .9778 BRA 1.5705 BC3 5.9270 FSP -1032

FLIGPIT TINE |80.00 ARRIVAL DATE FEB 25 19"71

OISTANC[ 518.4_"Z

LOL 335.25 VL 2_.469 GAL 2.03 A2'L 92.23 HC_ 244.71 S_AA 125.63 ECC .2_536 INC 2.2335 VI 29.490
LOP 219.94 VP 37.379 GAP 8.78 422 89.05 TAL 172.09 TAP 36.80 RCA 99.85 AF_ 151.46 V2 35.028

GP L:_Z.36 ZAL 67.50 ZAP 151.24 ETS 45.02 _AE 12_.19 ETE 164.43 2AC 122.86 ETC 258.04 CLP-161.42

OLA -40.62 RAL 268.56 RAO 6567.5 _IEL 1|.3_? PTH 2.02 VHP 6.238 DPA 2.76 RAP 242.50 ECC 1.2004

LoZ TINE ZNJ LAT JNJ LONG INJ RT A_ ZNJ A_MTH ZNJ TIME I_ CST TIM ZNJ 2 LAT INJ Z LONG
1415.71 31.19 9.73 133.65 117.46 9 46 56 815.7 34.59 1.52

3433.37 31.20 250.75 133.66 117.45 J? 4I 33 4833.4 34.60 242.54
1413.71 31.19 9.73 133.65 117.46 9 46 36 815.7 34.59 1.52

9433.37 31.20 250.75 133.66 117.45 17 41 33 4833.4 34.60 242.54

1413.71 31.|9 9,73 133.65 117.46 9 46 56 815.7 34.59 1.52

3433.37 3|.20 250.7_ 13_.66 117.45 17 41 33 4833.4 34.60 242.54

NI0-CO.IRSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT _532.3 SC_ 789.6 ,%3 304.6 ST 1836.5 SR 507.8 SS 534.2
RRT -.871_ RRF -.8670 R?F .9646 CRT -.9683 CR5 .7844 CST -.9133

S(.6 5588.3 R_3 .0438 RJ3 -.9650 L$A 1962.9 MSA 250.0 SSA 19.3

S_J 5575.I S_2 384.3 THA 172.88 ELI 1901.5 EL2 122.5 ALF 164.95
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL. 5. 1970)

LAUNCH 0ATE AUG 29 ]970

H[L I(XENTRI C CONIC

RL 151 .09 LAL -.00

RP 108.23 LAP 1.86

RC 142.532 GL -15.07

PLAN[ T(XFNTRI C CONIC

C3 12.709 VHL 3.565

LI_J4 ATMTH LNCH TIN_

62.73 9 50 Z
117,27 16 8 8

62.73 9 50 2

117.27 16 8 8

62". 73 9 50 2

117.27 16 8 8

FLIGHT TIN[ 18Z.00

LOt. 335.25 VL

LOP 223.14 VP
GP 21.18 74L

OlSTANCE 3Z! .2345

26.434 GAL 2.4I AZL 92.01 HEA Z47.9I S_A

37.341 GAP 9.14 A_'P B9.Z4 TAL |70,78 TAP

64.9S 2AP 132.83 ETS 43.37 7A[ 1Z3.14 ETE

ARRIVAL CATE FEB 27 1971

125.43 ECC .20866 INC 2.0114 Vl 29.490

38.68 RCA 99.26 APO 151.60 VZ 35.014

I65.33 ZAC 12].96 ETC 238.57 CLP-162.62

CLA -38.31RAL 271.35 RA0 6367.5 V[L 11.580 PTH 2.03 VHP
L-I TINE |NJ LAT JNJ LONG INJ RT AS_ INJ A_4TH INJ TINE

1382.B0 29.42 5.93 134L40 !16.06 10 13 5

5484.39 29.43 254.01 136.41 116.04 17 39 32

1382.B0 29.42 5.93 136.40 116.06 10 13 5

348439 29.43 254,01 136.41 116.04 17 39 32

1382.80 29.42 5,93 136.40 116.06 10 13 5

3484.39 29.43 254,01 136.41 116.04 17 39 32

OIFFEI_ENTI4[ COlleCTIONS

TOE -.7861 TR4 1.7329 TC3-3.7338 8,_1 .9797

ROE .2816 RR4 -.2656 RE3 .37E3 F4U .03979

FOE -.2103 FRA 1.3441 FC3-E.7102 8SP 17961

8OE .8351BR4 1.7729 BC3 3.7659 FSP -993

LCL 335.25 VL

NI0-CCUR_ EXECUTION 4CCURACY

SGT 5802.6 _ 756.9 SG3 292.6
RRT -.8548 I_F -.8474 RTF ,9642

566 5653.5 1_3 .0369 R13 -.9643

SGI 3640.0 SGZ 390.1 TH4 173.38

FL|GHT TIN_ J84.00

0ISTaNCE 527.O21

2_,_Je GAL 2.81A2_. 91.80 H(.A 251.10 SI4A

37.304 GAP 9.50 AZP 89.42 TAL 169.45 TAP

62.45 ZAP 154.37 ETS 46.25 ZAI[ 125.07 ETE

LCP 226.34 VP

GP 20.12 Z4L

OLA -36.47 RAL 274.36 RAO 6567.5 V[L

L4UNCH OATE 4UG 29 1970

6.396 0PA 1.15 RAP 244.00 ECC 1.2092

F_ CST TIN INJ 2 LAT INJ 2 LONG

782.8 32.66 337.80

4884.4 32.67 243.89

782.8 32.66 357.80

4884.4 32.67 243.89

782.8 32.66 337.80

4884.4 32.67 245.89

ORBIT _ETERNINATION ACCURACY

ST 1666.8 SR 481.3 55 495.4

CRT -.9343 CRS .6700 CST -.8895

LSA 1781.8 MSA 283.0 SSA 19.2

ELI 1727.0 EL2 163.6 ALF 164.76

HELIOCENTRIC CONIC

RL 131.09 L4L -.00

RP 108.27 L4P 1.70

RC 144.730 GL r13.08

PL4NETOCENTRIC CONIC

C3 13.373 VHt. 3.657
LNOf ATMTH LN_H TINE L-I TINE INJ LAT

63.98 10 17 52 1_15.24 27.63

114.02 16 2 43 5543.93 27.67

65.98 10 17 52 1343.24 27.65

114.02 16 2 43 3543.93 27.67

63.98 10 17 52 1345.24 27,63

114.02 16 2 43 3343.93 27.67

01FF[RI[NT|AL _¢T|ClqS

TOE -.640| TR4 1.9654 TC3-5.5462 BAU .9933

ROE .2749 RRA -.2736 RC3 .3279 FAU .03718

FOE -.1096 FR4 1.3995 FC3-2.4067 BSP 18185

80E .6966 8R4 1.9847 6C3 3.5559 FSP -959

ARRIVAL CATE NAR 1 1971

183.21ECC .21220 IN( 1.7994 Vl 29.490

60.33 RC4 98.64 APO 151.77 V2 35.001

166,17 ZAC 121.17 ETC 239.10 CLP-163.7_

11.509 PTH 2.03 VHP 6.366 0PA -.35 RAP 243.60 ECC 1.220!
INJ _ INJ RT ASC INJ AZNTH INJ TINE F_ CST TIN INJ 2 LAT INJ 2 LONG

1.91 139.21 114.79 I0 40 18 745.2 30.75 353.87

257.92 139.21 114.78 17 35 9 4943.9 50.76 249.88

1.91 139.21 114.79 10 40 18 743.2 30.73 353.87

257.92 1_J.21 114.78 17 35 9 4943.9 30.76 249.88

1.91 13_,2I 114.79 I0 4d 18 745.2 30.73 353.87

257.9_ 139.21 114.78 17 35 9 4943.9 30.76 249,88

NI0-CCUR_ EXECUTION ACCURACY ORBIT OETERNINATION ACCUR4CY

S_T S_7.9 _R 728.9 S_3 280.8 ST 1329.8 ,SR 439.9 SS 475,1

_T -.8377 _ -.8274 RTF .9638 CRT -.8782 CRS .5350 CST -.8729

SC_ 5714.6 R_3 .0294 R13 -.9641 LSA 1633.7 HSA 318.9 SSA 19.0

5GI 5700.9 S_2 393.8 THA 173.82 ELI 1383.3 EL2 212.6 ALF 164.93

LJUNCH O&TE AUG 29 1970 FLIGHT TINE 186.00 ARRIVAL GATE N4R 3 1971

HELIOCENTRIC CONIC OIST_N(E 532,772

RL 151.09 LAL -.DO LOL 335,25 VL 26.362 G4L 3.23 AZL 91.60 I._A 254.29 SI4A

RP 108.31 LAP 1.34 LOP 229.34 VP 37.266 G4P 9.87 AZP 89.57 T4L 168.11 TAP

RE 146.899 GL -11.22 GP 19.16 7AL 60.01 24P 135.78 ETS 47.06 Z4E 124.99 ETE

PLAN[T(_ENTRIC CONIC

C3 14.180 VHL 3.766 GL4 -34.32 RAL 277.01 R40 6567.6 VEL 11.643 PTH 2.04 VHP

LNCH kZHTH LNCH TINE L-I TINE INJ LAT

69.37 I0 47 30 1300.90 25.91

110.63 13 34 13 3613.91 23.93

69,37 10 47 30 1_00.90 25.91

110.63 13 34 13 3613.91 25.93

69.37 I0 47 30 13(X).90 23.91

110.63 13 34 15 3613.91 25.93

DIFFERl[NTI4L CCRRIECTIONS

TOE -.3071 TRA 2.1738 TC3-5.3332 8AU 1.01_9
ROE .2733 RR4 -.2839 Re3 .2943 FAU .03314

FOE -.0306 FR4 1.4400 FC3-2.1431 8SP 18729

BOE .5762 8R4 2.1923 BC3 3.3433 FSP -945

124.98 ECC .2160! INC 1.5954 Vl 29.490

62.40 RC4 97.98 APO 151.98 V2 34.988

166.90 ZAC 120.46 ETC 259.62 CLP-164.90

LAUNCH 04TE 4UG 29 1970

6.748 OP4 -1.73 RAP 247.28 ECC 1.2334

INJ LON6 INJ RT AS(: INJ A2'NTH INJ TIN[ PC) CST TIN INJ 2 LAT INJ 2 LONG

337.51 142,05 113.63 II 9 11 700.9 28.88 349.56

262._O 142.06 113.64 17 27 49 3013.9 28.89 234.64

3_7.31 142.03 113.65 lI 9 II 700.9 28.88 349.56

262._O 142.06 113.64 17 27 49 5013.9 28.89 234.64

357.51 142.05 11_.63 II 9 II 700.9 28.88 349.56

262._=O 142.06 113.64 17 27 49 5013.9 28.89 234.64

NID-GOURSIE EXECUTION ACCUR4CY ORBIT DETERNINATION 4CCUR4C_

SGT 5732.0 S(,R 705.1 SG3 268.9 ST 1433.4 SR 444.9 SS 466.8

RRT -.820_ _ -,8075 R1T .9644 CRT -.8007 CRS .4077 CST -.8725

SG6 5775.3 _ .0214 R13 -.9646 LS4 1534.0 MSA 350.3 SSA 18.3

SGI 5761.3 S_,2 400.9 TH4 174.21 ELI 1480.4 EL2 258.4 ALF 165.61

FLIGHT TIM[ 188.00 ARRIVAL 0ATE MAR 5 1971

HELIOCENTRIC CONIC OlSTANQE 53_.492

RL 131.09 L4L -.00 LOL 333.25 VL 26.326 GAL 3.67 421. 91.40 HCA 257.49 S/<4

RP 108.33 LAP 1.36 LOP 232.7_ VP 37.LP_8 GAP 10,26 421= 89.70 TAL 166.76 TAP

RC 149.037 GL "9,48 GP 18.30 Z4L 57.64 Z4P 157.11 ETS 48,02 ZAg 124.90 £TE

PLANETOCENTRIC CONIC

C3 15.140 VHt. 3.891 OLA -32.66 RAL 279.51 RIO 6567.6 _I[L 11.684 PTH 2.06 VHP

124.76 ECC .22011 IN_ 1.3979 Vl 29.490

64.25 RCA 97.50 4PO 132.22 V2 34.975

167.54 7AC 119.82 ETC 260.15 CLP-166.00

LNOf A2'NTH LN_H TIN[ L-I TIN[ INJ LAT
73.01 11 20 0 1246.35 24.21

106.99 13 41 42 5697._0 24.2"Z

73.01 11 _0 0 1246.35 24.21

106.99 13 41 42 5697.60 24.Z'Z

110.00 14 43 23 3877.54 17.97

110.00 17 17 30 3402.44 30.79

DIFFERENTIAL CORI_CTIONS

TOE -.3493 TR4 2.4173 TC3-5.0240 BAU 1,0182

ROE .2708 RR4 -.29_5 RC3 .2542 FAU .03223

FOE .0379 FRA 1.4962 FC3-1.8433 8_P 18664

BOE .4420 8R4 2.4356 BC3 5.0304 FSP -892

6.942 0P4 -3.00 R4P 249.03 ECC 1,2492

INJ _ INJ RT kS( INJ A214TH INJ TIN[ f:_ CST TIN INJ 2 L4T INJ 2 LONG

352,48 144.94 112.61 11 40 47 646.3 27.06 344.60

L_8,_ 144.94 112.80 17 16 40 5097.6 27.07 260.40

352.48 144.94 112.61 11 40 47 646.3 27.06 344.60

268.28 144.94 112.80 17 16 40 5097.6 27.07 260.40

278.87 141.67 !19.58 16 21 20 5277.5 21.77 271.80

248.0_ |47.H 103.64 18 47 33 4802.4 32.62 239.33

NI0--COURSE [XECUTION ACCURACY ORBIT 0ETERNIN4TION ACCURACY

SCaT 5781.7 ,%R 683.4 $4S,3 257.9 ST 1373.8 SR 428.1 SS 474.4

RRT -.80_5 RRF -.7875 RTF" .9634 CRT -.68_5 CRS .2611 CST -.8809
$58 5_Z'Z.O RZ3 .0176 R13 -.9633 LSA 1463.7 MS4 383.7 SS_ 18.0

SGI 5807.8 S_2 405.9 THA 174.55 EL1 1406.4 EL2 304.5 ALF 167.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH C4TE AUG ?9 J97G FL|GMT TIME 19/].00 ARRIVAL CAT? MAR 7 1971

HELIOCENTRIC CL-'_IC

RL 151 .09 LAL -.00 LC_. 335.25 VL

RP 10H.39 LAP 1.19 Lt-'-Z_° 235.92 VP

RC 151.205 GL -7.H6 GP 17.51 ZAL

PLANE TOCENTRIC CONIC

C3 16.766 VHL 4.033

LNCH ATMTH LINNCH TIME

77.13 II _7 35

102.H7 15 72 55
77.13 11 57 35

102.87 15 27 55

110.00 14 17 0

110.00 I@ ? 40

CIFFERENTIAL CORRECTIONS

TOE -.1982 TRA 2.6646 TC3-4.7127 BAU I.OZCO

RCE .Z715 RR4 -.3084 RC3 .7216 FAU .0Z970

FOE .1314 FRA 1.5436 FC3-1 .580H B,SP 18765

OCE .3161 BRA ?.6824 6C3 4.7179 FSP -852

CISTANCE 544.174

?6.290 GAL 4.13 AIL 91.?I HCA 260.67 SMA

37.191 GAP 10.65 AZP 89.80 TAL 165.40 TAP

55.36 ZAP 158.36 ?IS 49.14 ?AE 174.80 ETE

174.54 ECC .?7452 INC 1.2053 Vl 29.490

66.08 RCA 96.58 APO 157.50 V2 34.962

168.12 ZAC 119.76 ETC ?60.68 CLP-167.08

CLA -_O.SB RAL 781.87 RAC 6567.7 VEL 11.7]? PTH ?.07 VHP 7.150 CPA -4.19

L-I TIME INJ LAT INJ LONG INJ RT A._. INJ AZMTH INJ TIME PO CST TIM

1174.37 Z?.56 346.?8 147.86 111.67 I? 17 9 574.3

5802.08 ?2.57 ?75.48 147.86 111.66 16 59 37 5702.1

1174.37 2?.56 346.?8 147.86 111.67 I? 17 9 574.3

5802.08 ??.57 ?75.48 147.86 111.66 16 59 37 5?OZ.I

7?0.67 13.41 308.40 143.03 171.74 14 ?9 I 170.7

5303.73 32.38 240.81 151.16 101.62 I9 31 4 4703.7

NI0-COIJRSE EXECUTION ACCURACY

SGT 5829.7 _ 66,1.3 S(,3 ?47.3
RRT -.7849 RRF -.7681 RTF .9630

_867,4 _3 .0137 RI3 -.9631

SGI 3833.0 ,T_? 410.0 THA 174.86

RAP 250.85 ECC 1.7677

INJ ? LAT INJ ? LC_I6

_5.30 338.47

25.31 267.67

25.30 338.47

25.31 ?67.67

17.51 301.68

33.64 231.80

ORBIT DETERMINATION ACCURACY

ST 1357.7 SR 415.0 SS 487.9
CRT -,5534 CRS .I}_3 CST -.9009

LSA 1445.5 MSA 404.8 SSA 17.5

ELI 1378.? EL2 340.5 ALF 169.77

LAUNCH CAT? AUG ?9 1970 FLIGHT TINE 197.00 ARRIVAL GATE MAR 9 1971

PELIC_ENTRIC CONIC

RL 151.09 LAL -.00

RP 108.43 LAP 1.01

RC 153.343 GL -6.36

PLAMET,O(..ENTRIC CONIC

C3 17.575 VHL 4.197
LNCH AZMTH LNCH TIME

8?.56 12 47

97.44 14 5['} 34

100.00 14 16 ?5

100.OO 16 4 27

110.00 14 0 33

IIO.00 18 36 48

0ISTANC£ 349.815

LOL 335.25 VL ?6.254 GAL 4.62 AlL 91.02 MCA ?63.86 SMA 1_4.3_ ECC .22977
LOP 739.11 VP 37,153 GAP 11.07 AZP 89.89 TAL 164._4 TAP 67.,.X} RCA 95.82

GP 16.80 7AL 53.17 ZAP 139.33 ET5 _0.43 ZAE I74.70 ETE 1C-_.64 ?AC 11_.74

0LA -79.?O RAL 284.0L_ RAO 6567.7 VIEL 11.788 PTH ?.08 VHP 7.370 CPA -5.Z8
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM

1060.74 ?0.96 337.16 130.81 110.81 13 5 17 460.7

663.24 ?0.97 308.00 150.81 110.80 15 1 38 63.2

772.87 16.77 314.73 148.93 115.11 14 ?9 18 172.8

5714.47 ?5.?B 269.96 152.39 106.51 17 39 41 5114.4

827.78 9.69 313.96 144.90 1Z?.94 14 14 16 ?22.8

5737.73 33.18 ?33.79 154.42 98.73 70 4 5 4637.2

CIFFERENTIAL CCRRECTIONS

TOE -.0487 TRA ?.9203 TC3-4.3945 BAU I .0335

_E .2745 RR4 -.3L_3 RC3 .1937 FAU .07734

FOE .1949 FR4 1.5864 FC3-1.3469 BSP IH926

OGE .2787 BRA 2.9378 BE3 4.3988 FSP -818

INC 1.0164 Vl ?9.490

APO 152.87 V? 34.949

ETC 261.?? CLP-16_.I3

RAP 752.73 ECC 1.7892

INJ ? LAT INJ ? LONG

?3.60 3?9.42

23.61 300.26

70.01 306.94

?7.30 761 .74

13.96 }07.47

34.03 2?6.65

CRBIT CETERMINATION ACCURACY

ST 1377.7 _ 404.Z SS 504.3

CRT -.4164 CRS .0386 CST -.9739

LSA 1464.? MSA 414.2 55A 17.0

ELI 1388.7 EL2 364.6 ALF 172.52

MID-COURSE EXECUTION ACCUR4CY

S(,T 5872.4 _ 646.9 SG3 236.9

RRT -.7676 RRF -.7494 RTF .96?8

5907,9 RZ3 .0104 RI3 -.9679

•_,1 3893.5 ,_2 413.? THA 175.14

LAUNCH CAT? AUG ?9 1970 FLIGHT TIN? 194.00 ARRIVAL C4TE MAR 11 1971

HELIOCENTRIC CONIC

RL 151.09 LAL -.(IG LCN. 335.25 VL

RP |0H.47 L4P ._3 LL'_P242.29 VP

RE 155.470 GL -4.97 CP 16.15 7AL

PLANE TL'_CENTRIC CONIC

C3 19.086 VHL 4.369

LNCH ATMTH LN_H TIME

_l.GO 13 1 50

_].00 14 53 0

100.00 15 AO 55

I00.00 16 56 }6

II0.00 13 48 52

I10.00 19 5 9

CIFFERENTIAL CORRECTIONS

TOE .IO?0 TR4 3.1879 TC3-4.0713 BAU 1.0397

ROE .7789 RR4 -.3326 RC3 .1691 FAU .07508

FOE .2515 FRA 1.6271 FC3_I.1378 BSP 19084

OCE .7970 BRA 3.2>05? _C3 4.0748 FSP -786

CISTANCE 555.411

76.?18 GAL 5.14 ATL '.)0.83 H(A ?67.05 SMA 124.10 ECC .73438 INC .8299 vJ 29.490

37.116 GAP 11.49 4ZP 89.96 TAL 162.68 TAP 69.7? RCA 95.0l APO 153.IH V2 _4.9_7

51._8 ZAP 16.0.63 ETS 51.97 ZAE I74._9 ETE 169.10 /AC 118.28 ETC 261.76 CLP-169.16

CL4 -27.61 RAL 786.17 RAG 6567.8 VEL 11.857 PTH 2.10 VHP 7.605 CPA -6.28 RAP 254.66 ECC 1.3141

L-I TIME INJ LAT INJ LONG INJ RT 4SO INJ 4_MTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LL%NG

1067.76 15.19 334.76 151.98 114.19 13 19 33 462.3 IB.33 3E7.49

700.32 23.77 311.77 155.79 105.86 15 4 A0 100.3 ?5.72 303.59

935.96 11.87 373.81 150.3O 117.66 13 56 31 336.0 15.43 316.88

5589.89 ?7.40 761.37 156.31 107.44 18 ?9 46 4989.9 ?8.84 _57.81

911.01 6.39 31B.f_B 147.04 123.65 14 4 3 311.0 I0.77 3!Z,31

5187.67 33.63 731.98 157.57 96.54 20 31 37 4587.6 34.17 227.78

MID-COURSE EXECUTION ACCURACY ORBIT DE TERMINATION ACCURACY

SGT 5910.4 5GR 6_0.8 S(,3 2?6.9 ST 1425.7 SR 394.5 SS 5?Z.Z

_T -.7507 _ -.7314 RTF .9627 CRT -.7854 CRS -.0447 CST -.944_

.56B 5943.9 R23 .0077 RI3 -.9678 LSA 1513.1 MSA 414.0 SSA 16.5

SGI 5929.4 SG2 415.4 THA 175.40 ELI 1430.5 EL? 376.8 ALF 175.15

LAUNCH GATE AUG ?9 1970 FLIGHT TIME 196.00 ARfflVAL GATE MAR 13 1971

HELIOCENTRIC CONIC

RL 151.O9 LAL -.00

RP 108.51 LAP .64

RC 157.587 6L -3.68

PLANE TC,CENTRZC CONIC

C) L_'J.B?4 VHL 4.563

LNCH AAMTH LP_CH TIME
9O.OO 1_ ?7 16

9(1.OO 15 43 15

lOG.00 13 20 53

100.00 17 3? ?0

II0.00 13 40 4

110.00 19 ?9 39

OISTANCE 560.957

LOL 335.25 VL 76.187 GAL 5.6@ AlL 90.64 I,_A 270.23 SMA I73.88 ECC .23991 INC .6445 V| 29.490

LOP 745.4B VP 37.080 GAP 11.94 4_P 90.00 TAL 161,31 TAP 71.54 RCA 94.16 APO 153.60 v2 34.9?5

GP 15.56 74L 49.08 ?AP 161.66 ETS 53.6? ?AE 124.48 ETE 169.51 lAG 117.85 ETC 267.31 CLP-170.17

OL4 -76.11RAL 2_8.14 RA0 6567.B ','EL 11.975 PTH 2.12 VHP 7.855 CPA -7.21

L-[ TIME INJ LAT JNJ LON_ INJ RT A,_C [NJ A.TMTH INJ TIME PO CST TIM

1774.00 10.47 344.29 153.57 116.46 17 47 40 624.0

5868.08 ?5.76 281.Z_1 159.14 107.19 17 ?I 4 5Z68.1

1050,86 8.11 330.3? 152.77 118.87 13 38 24 450.9

5516.46 ?8.37 236.08 139.71 99.84 19 4 16 4916.5

990.69 3.37 _.85 149.33 124.04 13 56 34 3_.7

5149.39 33.88 229.03 160.34 94.81 L_ 55 ?8 4549.4
CIFFERIENTIAL CC_RECTIONS

TOE .7547 TRA 3.4_9 TC3-3.7470 6AU 1.0439

ROE .?847 RRA -.3453 RE3 .1471FAU .07791

FOE .3073 FRA 1.6668 FC3 -.9575 BSP 19778

80E .3870 8RA 3.4860 Be3 3.7499 FSP -755

RAP 256.64 ECC 1.3477

INJ ? LAT INJ ? LONG

13.94 337.33

77.18 273.00

11.90 3?3.59

?9.44 247.44

7.81 316.58

34.18 219.80

L-'_'_ITCETERMINATION ACCURACY

ST 1493.3 _ 385.7 SS 540.?

CRT -.1681CRS -.1117 CST -.960?

LSA 1587.6 MSA 407.? SSA 16.0

ELI 1494.9 EL? 379.8 ALF 177.34

MI0-COuRSE EXECUTION ACCURACY

,%T 3943.3 ._ 615.3 SG3 717.4

RRT -.7344 RRF -.7142 RTF .96?8

SGB 5975.1 R23 .0054 Rl3 -.96?8

5(,1 5960.5 55,,? 416.6 THA 175.63

13O8



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH CATE AUG 29 1970

HELICK_ENTRI( CONIC

RL 151.09 LAL -.00

RP 108.54 LAP .46

RC 159.692 6L -2.50

PLANE TCX_ENTRIC CONIC

C3 22.H16 VHL 4.777

LNCH AZHTH LNCH TIHE

90.00 12 7 20

90.00 16 17 5_

It'_.00 13 6 54

I00.00 IH I 6

llO.O0 13 33 *3

110.00 19 51 16

FLIGHT TINE 190,00 ARRIVAL GATE MAR 15 1971

0ISTANEE 566.449

LOL 335.25 VL 26.146 6AL 6.26 ATL 90.46 HEA 273.41 _qA 123.67 ECC .24589 INC .4592 Vl 29.490

LOP 248.66 VP 37.043 GAP |Z.41 AZP go,0} TAL 159.95 TAP 73.36 RCA 93.26 APO 154.07 V2 34.913

GP 15.02 ZAL 47.19 ZAP 162,63 ETS 55.56 ZAE 124.]6 ETE 169.89 ZAC 117.46 ETC 262.87 CLP-171.17

OLA -24.70 RAL 289.99 RAO 6567.9 _I[L 12.008 PTH 2.14 VHP 8.122 0PA -8.05 RAP 25H.66 ECC 1.3755

L-I TINE INJ L4T INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL%NG

1339.29 6.90 350,88 155.¢W3 117.53 12 29 40 739.3 10.53 344.09

5796.95 26.68 276.38 162.54 99.85 17 54 35 5196.9 27.77 267.88

1147.01 4.9| 335.67 154.51 119.5Z 13 26 1 547.0 8.81 329.05

5464.45 28.92 252.31 162.94 97.93 19 32 I0 4864.5 29.71 243.59

1064.45 .55 3_._0 151.80 124.18 13 50 5H 464.4 5.03 320,48

5119.78 34.03 ,326.73 163.54 93.46 21 16 35 4519.8 34.13 217.49

OIFFERENTIAL CORRECTIONS NIO-CCUR,_E EXECUTION ACCUR4CY ORBIT OETERMINATION ACCURACY

TCE .41C_3 TRA 3,76}6 TC3-3:4278 OAU |.O463 S(,T 5911.1 SGR _,6 _3 208.3 ST 1572.7 SR 377.4 55 557.5

RCE .2915 RRA -.3581 RC3 .1277 FAU .02083 RRT -.7185 RRF -.H78 RTF .9630 CRT -.067! CRS -,1673 CST -.9720

FOE .3481FRA 1.7054 FC3 -.7903 BSP |9_W_0 _ 6001.2 I_] .0036 R13 -.9631 LSA 1664.1MSA 396 _ SSA 15.5

OOE .5031 8RA _.7806 BC3 3.4301 FSP -724 EW&I 5_6.7 _ 416,6 THA 175.H5 ELI 1573.0 "_L2 376.5 ALF 179.02

LAUNCH GATE AUG 29 1970 FLIGHT TINE _.00 ARRIVAL GATE MAR 17 1971

HELIOCENTRIC CONIC 01STANCE 571 .$75

RL 151 .09 LAL -.00 LCC 335.25 VL 26.111 GAL 6.87 AZI. g0.Z7 HCA 276.59 S_A 123.45 ECC .25236 INC .2729 VI 29.49_

RP 10_,58 LAP .27 LOP 251.84 VP 37.007 GAP 12.91 A2'P 80.03 TAL 158.59 TAP 75.18 RCA 92. _ APO 154.61 V2 34.901

RC 161.784 GL -1.41 GP 14.53 ZAL 45.39 ZAP 163.53 [TS' 57.75 7,_E 124.24 ETE 170.23 ZAC 117.09 ETC 263.43 CLP-172.16

PLANE TC_ENTRIC CONIC

C3 25.098 VHL 5.0J0 OLA -23.37 RAL 291.7_ RA0 65_.0 V_L 1_,!03 PTH 2,17 VHP 8.407 OPA -8.83 RAP 2_].72 ECC 1.4131

LNCH ATHTH LNCH TIME L-I TIME INJ LAT INJI._ INJ RT ASC INJ A2NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 II 53 15 1436.00 3.83 356.33 157.92 118.08 12 17 11 8}6.0 7.55 349.63

90.00 16 45 57 5746.9I 27.22 272.81 163,79 98.14 18 21 44 5146.9 28.06 264.25

100.00 12 56 20 1232.39 2.03 340.37 156.92 119.83 13 16 52 632.4 5.99 333.82

100.OO 18 25 34 5425.75 29.25 249.48 1_.08 96.48 19 55 59 4825.8 29.83 240.72

II0.00 13 27 47 1133.79 -2.10 330.3_ 134.N J24,13 13 46 40 533.8 2.39 324.12

IlO.O0 20 10 36 5097.12 34.11 224.96 1"£_.53 92.42 21 35 33 4497.1 34.07 215.7Z

OIFFERENTIAL CORRECTIONS NI0-COUREdE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE .5672 TRA 4.0722 TC3-3.1177 8AU 1.0468 ,_JT 5993.2 _ 385.8 ._3 199.6 ST 1657.1 SR 369,5 SS 573.4

ROE ,2994 RRA -.3710 RE3 .I103 FAU .01884 RRT -,70_I _ -._22 RTF .9634 CRT .0176 CRS -.2]27 CST -.9803

FOE .3893 FRA I .7433 FC3 -.6499 8SP 19509 ,_ 6021.8 R23 .0023 R! 3 -.9634 LSA 1750.3 MSA 384.2 SSA 15.0

8OE .6413 8RA 4.0891 8C3 3,1197 FSP -696 $61 6007.4 `%2 415.6 THA 176.05 ELI 1657.1 EL2 369.4 ALF .24

LAUNCH CATE AUG 29 1970 FLIGHT TINE 2'02.00 ARRIVAL GATE M4R 19 1971

HELIOCENTRIC CONIC OISTANCE 577.237

RL 151.09 LAL -.00 LOt. 335.25 VL 26.076 GAL 1.51 AZL 90.08 HCA 279.76 SMA 123.24 ECC .25937 INC .0_36 VI 29.490

RP 108.61 LAP .0B LOP 255.01 VP 36.972 GAP 13.43 4ZP 90.01 TAL 157.24 TAP 77.00 RCA 91.28 APO 155.21 v2 34.890

RE 163.865 GL -.41GP 14.08 7AL 43.69 ZAP 164.37 ITS 60.23 ZA[ 124.12 [TE I70.54 7AC 116.74 ETC 264.00 CLP-173.15

PLANE TOCENTRI( CONIC

C3 27.7|D VHL 5.264 CLA -22.1Z RAL 293.37 RAO 65C_1.| VEL 1_.210 PTH Z.19 VMP 8.712 0P4 -9.53 RAP 262.H1 ECC |,456D

LNCH ATNTH

90.00

100.O0

110.00

GIFFERENTIAL

TOE .7273 TRA 4.39_5

ROE .3082 RRA -.38_8

FOE .4264 FRA 1.7807

OOE .7H99 GRA 4.4132

LAUNCH OATE AU6 29 1970

HELIOCENTRIC CONIC

RL 151.O9 LAL -.GO

RP 108.65 LAP -.11

RE 165.932 GL ..r_

PLANE TOCENTRIC CONIC

C3 3(3.699 VHL 5.541

LNCH ATMTH LN_H TIME

90.00 I 1 34 I

90.00 17 30 33

100.00 12 41 18

I00.00 19 5 57

110.00 13 19 49

IIO.O0 20 43 56

LNCH TIME L-I TIME INJ LAT INJ LCII_ INJ RT ASC IN3-AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LL'_G

11 42 32 1521.94 1.06 1.13 160.39 118.30 12 7 54 921.9 4.84 354.48

17 9 45 5710.03 27.54 270.16 168.95 96.85 18 44 56 5110.0 28.21 261.56

12 48 I 1310.55 -.62 344.6_ 159.45 119.89 13 9 52 710.6 3.37 338.14

18 46 57 5396.65 29.45 247.34 169.18 95.37 2'O 16 54 4796.7 29.88 238.56

13 23 24 1199.67 -4.61 333.77 156.97 123.91 13 43 23 599.7 -.13 327.55

20 28 4 _080.30 34.15 223.63 169.52 91.64 21 52 44 44H0.3 34.00 214.41

CORRECTIONS NIO-CCLMSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TC3-2.8196 8AU 1.0451 SGT 6010.3 _ 570.9 ,_3 191.3 ST 1742.5 SR 361.8 SS 587.7

RC3 ,0949 FAU .01696 RRT -.6880 RRF -.6672 RTF .9640 CRT .08_3 CRS -.2505 CST -.9861

FC3 o.5297 BSP 19664 S_ _037.3 g_3 ,0012 R13 -.9640 bSA 1837.0 MSA 371 .2 SSA 14.6

BE3 2.8212 FSP -670 561 6023.1 ,%8 413.4 THA 176.24 ELI 1742._ EL2 360.3 ALF 1.10

FLIGHT TINE 204,00 ARRIVAL GATE MAR 21 1971

OIST_N(E 582.515

LOI. 335.25 VL 26.041 GAL 8.20 A2L 89.89 HEA 282.94 _A 123.03 ECC .26700

LOP 258.18 VP 36.937 GAP 13.99 AZP 89._ TAL 155.90 TAP 78.84 RCA '30.18

GP 13.67 7AL 42.09 ZAP 165.14 ETS 63.01 ZAE 123.98 ETE 170.82 7AC 116.42

OIFFERENTIAL CORRECTIONS

TOE .H904 TRA 4.7369 TC3-2.5355 8AU 1.0412

ROE .3179 RRA -.3963 RC3 .081J FAU .01516

FOE .4603 FRA 1.8182 FC3 -.4275 8SP 19841

fl0E .9454 BRA 4.7534 8C3 2.5368 FSP -646

INC .1074 Vl 29.490

APO 155.88 V2 34.880

ETC 264.57 CLP-174.12

0LA -20.96 RAL 294.91 RA0 6568.2 VEL 12.332 PTH 2.22 VHP 9.040 CPA -I0.16 RAP 264.92 ECC 1.5052

_-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIME PC) CST TIM INJ 2 LA T INJ 2 LONG

1600.59 -1.48 5.52 162.97 118.28 12 O 42 1000.6 2.31 35_.89

5682.64 27.75 268.18 172.07 95.88 19 5 16 5082.6 28.27 259.56

1383.42 -3.08 348._ 162.08 119.75 13 4 22 7B3.4 .90 342.14

5375.04 29.58 245,75 172._6 94.54 2)0 35 32 4775.0 29.89 236.96

1262.72 -7.00 337.09 159.66 123.54 13 40 52 662.7 -2.54 330.84

5068.51 34.17 222.73 172.53 91.10 22 8 _4 4468.5 33.94 213.49

MIC-CGURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SC._T _0_1.4 _ 555.6 SG3 183.4 ST 1825.2 SR 354.1 SS 600.8

RRT -.6731RRF -.6527 RTF .9648 CRT .1474 CRS -._824 CST -.9901

SGB (_]47.0 R23 .0OO3 R13 -.9648 LSA 1920,7 MSA 358.1 SSA 14.1

5GI 6033.1 ,%2 410.1 THA 176.43 EL1 1825.9 EL2 350.2 ALF 1.70
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH CAT£ AUG 29 1970

HELIOCENTRIC CONIC

RL 151.09 LAL -.00

RP |0H.6H LAP -.79

RC 167.985 GL 1.34

PLANE TOCENTRJC CONIC

C3 34,1?6 VHL 5.H4Z
LNCH ATMTH LN_H TINE

90.0O 11 _7 5

90.00 17 49 1

100.00 12 35 47

lDO.OG 19 23 0

ll0.OO 13 16 53

110.00 20 58 ?4

FLIGHT TIN[ Z06.00 ARRIVAL CATE MAR Z3 1971

GISTANCE 587.702

LOt. 335.75 VL ?6.0(]6 GAL 8.94 AZL 89.70 PiCA 286.11 SMA I72.83 ECC .27530 INC .3944 Vl ?9.490

LCP 261.36 VP 36.903 GAP 14.58 AZP 89.92 TAL 154.58 TAP 80.69 RCA 89.01 APO 156.64 V? 34.869

GP 13.29 ZAL 40.58 7AP 165.85 ET5 66.13 ZA£ 173,84 ETE 171.08 Z4C 116.10 ETC 265.14 CLP-175.10

CLA -19.87 RAL ?96.56 RA0 6568.3 VIEL 12.470 PTH ?.26 VHP 9.393 0PA

L-I TIN? INJ LAT INJ LONG INJ RT ASC ZNJ AZNTH ZNJ TIME

1673.88 -3.84 9,61 165.63 I18.08 II 54 59

5667.64 ?7.88 Z66.74 175.17 95,16 19 23 74

145Z.19 -5.40 352.46 164.77 119.45 12 59 59

5359.57 29.66 ?44.60 175.33 93.94 Z0 5? 20

1373.39 -9.77 340.33 162.41 173.05 13 38 56

5061.17 34.18 22'2.15 175.55 90.75 ?? ?? 45

CIVFERENTIAL CC_RECTIONS

TOE 1.0581 TRA 5,0967 TC3-?.2652 BAU 1.0339
ROE ,3282 RRA -.4084 RC3 ".0687 FAU .01342

FOE .4917 FRA 1.8566 FC3 o.3406 8SP Z[3014

BOE 1.1078 8RA 5.1175 8C3 ?.7663 FSP -674

LAUNCH OATE AUG ?9 1970

NIO-COURE EXECUTION ACCURACY

$6T 6(]21.3 _ 539.9 $63 175.8

RRT °.6582 _ °.6385 RTF .9658

StAB 6051.5 R_3 -.0007 RI3 -.9658

$61 6037.8 $62 405.7 THA 176,61

IrLlr_.lT TINK L_8,[X)

DISTAI_E 392.703H£L IOCENTRIC CONIC

-10.72 RAP 267.06 ECC 1.5616

PO CST TIM INJ 2 LAT INJ ? LONG

1073.9 -.05 2.98

5062.6 28.30 258.10

852,? -1.43 345.91

4759.6 29.89 235.80

7?3,4 -4.85 334.02

4461.1 33.90 712.92

ORBIT CETERMINATION ACCURACY

ST 1904.1 SR 346.3 SS 612.7

CRT .1974 CRS -.3097 CST -.9930

LSA _L300.4 MSA 345.3 SSA I3.7

ELI 1905.4 EL2 339.3 ALF 2.17

ARRIVAL CATE MAR 75 1971

RL 151 .09 LAL -.DO LCL 335.75 VL

RP 108.71 LAP -.48 LOP ?64.53 VP

RC 170.075 GL 2.11GP 17.94 ZAL

PLANETOCENTRIC CONIC

C3 38.060 VHL 6.169
LNCH AZHTH LNCH TIME

90.00 I I 21 20

90.00 18 5 35

lO0.O0 I? 31 IO

100.00 19 38 25

110.00 13 14 27

110.00 ?I 11

01FFERENTIAL CORRECTIONS

TOE 1.7309 TRA 5.4760 TC3°?.OlOl BAU 1.0232

ROE ,3392 RRA -.4198 RC3 .0575 FAU .01176

FOE .5712 FRA 1.8965 FC3 -.2674 8SP L_193

8CE 1.7768 BRA 5.4921BC3 ?,0109 FSP -602

?5.972 GAL 9.72

36.869 GAP 15.21

39.17 ZAP 166.48

AI'I. 89.49 HCA 289.?8 5MA 127.62 ECC .78435 INC .5080 Vl 29.490

AI'P 89.83 TAL 153.Z9 TAP 87.56 RCA 87,76 APO 157.49 V? 34.859

ETS 69.60 ZAE 123.68 ErE 171.32 ZAC 115.80 ETC 265.72 CLP-176.08

OLA -18.86 RAL 297.71 RAO 6568,5 VEL 12,627 PTH 2.29 VHP 9.773 0PA -11.23 RAP 269.?0 ECC 1.6264

L-I TIE INJ LAT INJ LONG ZNJ RT A_ INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

1742.97 -6.04 13.50 168.36 117,77 11 50 ?3 I143.O -?.?8 6.83

5648.68 ?7.96 ?65.7? 178.25 94.66 19 39 43 5048,7 28,31 257.07

1517,60 °7.57 356.10 167.53 119.00 I? 56 28 917.6 -3.65 349.51

5349.78 ?9.70 243.84 178.39 93.54 21 7 55 4749.3 29.88 235.04

1382.01 -II.4? 343.49 165.21 127.44 13 37 29 782.0 -7,06 337.11

5057.64 34.18 221.B0 178.58 90.59 ?2 35 56 4457.6 33.88 ?1_.65

MIOoCOUR54E EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 6028,2 5(,R 523.5 SG3 168.6 ST 1977.8 6R 338.4 SS 624.0

RRT -.6433 RRF -.6744 RTF .9670 CRT .2401 CRS -.3336 CST -.9950

SGB 6050,8 R23 _,0(]05 RI3 -.9670 LSA L:_374.8 MSA 33?.6 SSA 23.2

SGI 6037.6 $62 400.2 THA 176.79 ELI 1979.5 EL? 328.2 ALF 2.42

L4UNCH CATE AUG 29 1970 FLIGHT TIME 210.00

HELIOCENTRIC CC_IC

RL 151.09 LAL -.00 LOL 335.25 VL

RP 108.74 LAP -,66 LOP 267.70 VP

RE 172.049 GL 2.81GP 17.63 7AL

PLANE TOCENTRIE CONIC

C3 42.589 VML 6.5?6 CLA -17.91 RAL 298.98 RAG 656_

LNCH ATMTH LNCH TIME L-I TIME INJ LAT

9(3,00 11 16 ?9 1808.61 -8.10

90,00 18 20 31 5639.81 28.01

100,00 I? 27 16 1580.19 -9.62

100.00 19 52 25 5343.46 29.72

110.00 13 I? 25 1438.78 -13.48

I10.00 ?I 23 46 5057.64 34.18

OlFFERENTIAL CORRECTIONS

TOE 1.4108 TRA 5,8798 TC3-1.7690 8AU 1.0076

ROE .3508 RRA -.4_05 RE3 .0473 FAU .OlOll

FOE .5496 FRA 1 .9_9 FC_ -.L_055 85P 20350
80E 1.4538 BRA 5.8955 BC3 1,7697 FSP -581

ARRIVAL CATE M4R 27 1971

CISTANCE 597.741

25.938 GAL 10.57 AZL 89.28 HCA 292,45 SMA 122.43 ECC .29426 INC .7193 Vl 29.490

36.837 GAP 15.90 AZP 89.73 TAL 152.02 TAP 84,46 RC4 86,40 APO 158.45 V? 34.850

37,85 7AP 167.04 ETS 73.46 ZAE I73.51ETE 111.55 ZAC 115.50 ETC ?66.30 CLP-177.07

LAUNCH 0ATE AU(, 29 1970

,6 VEL 12.804 PTH 2,33 VHP 10.186 CPA -11,66 R4P 771.36 ECC 1.7009

INJ LONG INJ RT ASC INJ A_TH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

17.22 171.14 117.23 II 46 38 1208.6 -4.39 10.50

765.08 181.31 94.34 19 54 _I 5039.8 28.3? 256.43

359.61 170.33 118.44 17 53 57 980.2 -5.75 357.97

743.41 181.44 93.3? ?I 71 ?8 4743.5 29.87 234.61

346.61 168.05 121.72 13 36 ?3 838.8 -9.19 340.14

221.88 181.62 90.59 27 48 4 4457.6 33.88 712.65

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION 4CCURACY

$6T 6024.7 _ 506.4 $63 161.8 ST ?046,4 SR 330.2 SS 635.2

RRT -.6280 R_ r -.6102 RTF .9683 CRT .7773 CRS -.3551 CST -.9964
S(,B 6045.9 R23 -.IX)G7 RI3 -.9683 LSA 2144.2 MSA 320,2 SSA 12.8

$61 CO033,1 $62 393.5 THA 176,97 ELI 2048.5 EL? 316.9 ALF 2.63

HELIOCENTRIC CONIC

RL 151.09 LAL -.00

RP 108.77 LAP -.85

RC 174.060 GL 3.45

PLAN[TOCENTRIC CONIC

C3 47.817 VHL 6.915

LNCH ATMTH LNCH TIME

90.00 II 12 21

_1.00 18 34 ?

I00.00 I? 23 57

I00.00 20 5 8

110,00 13 I0 4?

II0.00 ?I 34 53

01FFERENTIAL CORRECTIONS

TOE 1,600{] TRA 6.3109

ROE .3678 RRA -.4400

FCE .5779 FRA 1.9_45

8CE 1.6406 BRA 6.3267

FLIGHT TIME 212.00 ARRIVAL OATE MAR ?9 1971

01STANCE 602.554
LOL 335.25 VL ?5.904 GAL 11.47 AZL 89.06 HCA 295.61 SMA 127.23 ECC .}0511 INC ,9407 Vl 29.490

LOP 270.86 VP 36._05 GAP 16.64 AI'P 89.59 TAL 150.79 TAP 86.40 RCA 84.94 APO 159.57 V? 34.841

GP 17.33 7AL 36.63 ZAP 167.52 ET$ 77.70 7/_ IZ3.31 ETE 17].76 7AC 115.71 ETC 266.87 CLP-178.07

TC3-1.5415 6AU .9858

RC3 .0381FAU .00847

FC3 -.1534 BSP ?0453

6C3 1.5420 FSP -560

0LA -17.03 RAL 3(_.15 RAO 6568.8 VEL 13.007 PTH 2.37 VHP 10.634 OPA -12.04 RAP 273.51 ECC 1.7869

L-I TIME INJ LAT INJ LONG INJ RT A._ INJ AI'MTH INJ TIME F_ CST TIM INJ 2 LAT INJ 2 LONG

1871.30 -10.03 20.81 173.96 116.62 II 43 33 I771.3 -6.38 14,03

5635.30 ?8.03 ?64.75 184.35 94.18 20 7 58 5035.3 _8,37 256,10

1640.31 -II.55 3.03 173.17 117.76 12 51 17 1040.3 -7.74 356.31

5341.53 ?9.73 743.77 184.48 93.24 Zl 34 IO 4741.5 ?9.86 ?34.46

1493.85 -15.43 349,69 170.93 120.89 13 35 35 893.9 -11.?? 343.11

5060.75 34.18 222,12 184.66 90.74 22 59 13 4460.7 33.90 ?17.89

MIO-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S4_T 6017.5 S6R 488.4 SG3 155,3 ST 2110.3 SR 371.7 SS 646.8

RRT °.6121 RRF -.5956 RTF .9699 CRT .3105 CRS -.3751 CST -.9974

$68 6037.3 R?3 -.0007 RI3 -.9699 LSA ??09.1 MSA 307,8 SSA 12.4

,501 6024.9 SG2 385.7 THA 177.14 ELI 7117.7 EL? 305.4 ALF ?.77
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE AUG ?9 1970 FLIGHT TIME _14._ ARRIVAL DATE MAR 31 1971

HELIOCENTRIC CONIC

RL |5|.09 LAL -.00 LC_ 335.?5 VL

RP IOH.79 LAP -I,03 LOP 274.03 VP

RE 176.055 GL 4._4 GP 12.07 /AL

PLANE TOCENTRIC CLINIC

C3 53.874 VHL 7.340

LNCH AZMTH LNCM TIME

90.00 11 8 48

90.00 18 46 18

100.00 12 21 4
100.00 ?0 16 43

II0.00 13 9 14

II0.00 ?I 45 3

DIFFERENTIAL CORRECTIONS

TCE 1.8OO0 TRA 6.77?3 TC3-1.327B BAU .9566

ROE .3755 RRA -.4481 RC3 .0299 RAU .00682
FCE .6066 FRA 2.0343 gO3 -.1095 BSP 29497

BeE 1.8387 BRA 6.787I BC) 1.3282 FSP -§37

DISTANCE 607.196

?5.87? GAL 12.45 A7L 88.83 HCA 298.78 SMA 122.04 ECC .31705 INC 1.1732 Vl 29.499

36.774 GAP 17.44 AZP 89.44 TAL 149.60 TAP 88.37 RCA 83.35 APO 160.73 V? 34,833

35.49 lAP 167.90 ETS 82.34 2AE 123.I0 ETE 171.96 ZAC 114.93 ETC ?67.45 CLP-179.08

2.42 VHP 11.124 0PA -12.37 RAP 275.66 ECC 1.8866CLA -16.21 RAL 301.25 RA0 6568.9 VEL 13.238 PTH

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ ? LONG

1931.37 -11.84 24.29 176.80 I15.91 11 40 59 1331.4 -8.26 17.44

5634.59 28.04 264.70 187.37 94.15 ?0 ?0 13 5034.6 28.32 ?56.04

1698.16 -13.36 6.37 176,03 116.99 12 49 23 1098.2 -9.64 359.57

5343.04 29.73 243.]8 187.50 93.30 21 A5 46 4743.0 ?9.87 234.58

I547.31 -17.77 352.73 173.83 119.97 I3 35 I 947.3 -13.I6 346.O4

5066.65 34.17 ??2.59 187.70 9I.O! 23 9 30 4A66,7 33.93 ?13.35

MIO-EOURSE EXECUTION ACCURACY CI_SIT CETEI_INATION ACCURACY

$6T 6006,9 $6R 469.6 $63 149.3 ST 2169.2 SR 312.8 SS 659.1
RRT -.§953 RR_ -.3802 RTF .9716 CRT .3408 CRS -.3941 CST -.9982

5GB 6025.3 R_3 -.0006 RI3 -.9716 LSA 2269.4 MSA ?95.5 SSA I?.0

S_1 6013,5 SG2 376.9 THA 177.33 ELI 2171,9 EL? ?93.7 ALF ?.87

LAUNCH OATE AUG ?9 1970 FLIGHT TIN? 216,00 ARRIVAL CATE APR 2 1971

HELIOCENTRIC CONIC

RL 151.09 LAL -.00

RP 108.82 LAP -1.21

RE 178.036 GL 4.58

PLANETOCENTRIC CONIC

C3 60.9?? VML 7.B05

LNCH AZMTH LNCH TIME
90.00 II 5 42

9O.O0 18 57 25

1430.00 12 18 34

100.00 20 27 14

110.00 13 7 57

II0_00 21 54 20

DIFFERENTIAL CCRRECTIONS

TOE 2.O168 TRA 7.2698 TC3-1.1271 8AU .9182

ROE .3888 RRA -.4545 RC3 .0274 FAU .00512

r0E .6363 FRA 2.089? FC3 -.0727 85,° 20428

6OE 2.0539 BRA 7.7840 8C3 1.1274 FSP -513

8ISTANCE 611.634

LOL 335.25 VL ?5.839 GAL 13.52 A2'L 88.58 MCA 501.94 _WAA 121.85 ECC .35021 INC 1.4206 VI 29.490

LOP 277.19 vP }6.744 GAP 18.31 A2'P 89.25 TAL 148.46 TAP 90.40 RCA 81,62 APO 162,09 v2 34.825

GP I1.82 ZAL 34.45 ZAP 168.18 ETS 87,35 7AE 122.86 ETE 172.16 ZAC 114,65 ETC 768.0! CLP 179.88

OLA -15.46 RAL 302.25 RAO 6569.I VEL 13.501PTH ?.47 VHP 11.660 OPA -12.63 RAP 277.79 ECC ?.0026
L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ A21WTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1989.03 -13.53 27.68 179.66 115.11 11 38 51 1389.0 -lO.O4 20.75

5637.21 28.0? 264.89 190.36 94.25 20 31 22 5037.2 28.3? 256.2A

1753.91 -15.06 9.64 178.90 116,13 12 47 A8 1153.9 -ll.A2 ?.74

5347.57 29.71 243.71 190.49 93.48 ?l 56 22 47A7.6 29.87 234.91

1599.19 -19.01 355.75 176.75 118.96 13 34 37 999.2 -15.00 348.93

5075.05 34.16 ?23.24 190.72 91.40 23 18 55 4475.0 33.97 214.O0

MIO-COURSIE EXECUTION ACCURACY CRS_T OETER_WINATION ACCURACY
$6T 5995.3 $6R 450.0 $63 143,6 ST ?225.7 SR 303.7 SS 67?.8

RRT -.5786 MW -.5635 RW .9735 CRT .3698 CRS -.4178 CST -.9987

$68 6012.1 RA_ .0000 RI3 -.9735 LSA 2327.7 MSA ?83.0 55A 11.5

$61 6000.9 $62 367.3 THA 177.51 ELI 2228,5 EL2 281.8 ALF ?.94

LAUNCH CATE AUG ?9 I970 FLIGHT TIN[ 218.00 ARRIVAL DATE APR 4 1971

HELIOCENTRIC CC'(NIC

RL 151,09 LAL -.00

RP 108.84 LAP -I.38

RC 180.007 GL 5.07

PLANE TOCENTRIC CONIC

C3 69.163 VHL 8.316

LNCH AZMTH LNCH TIME

_.00 II ? 58

90.00 19 7 Z8

I00.00 12 16 21

I00.00 20 36 45

llO.OO 13 6 5(}

llO.OO 22 ? 46

CIFFERENTIAL CORRECTIONS

TCE 2.2411 TRA 7.8069

RCE .4027 RRA -.4585
FCE .6674 FRA ?.1501

8OE 2.2770 8RA 7.8L_03

DISTANCE 615.829

LOL 335.25 VL 25.808 GAL 14.67 ATL 88.31 HCA 305.10 ,94A 121 ,67 ECC .34476 INC 1.6855 Vl 29.490

LOP 280.36 VP 36.715 GAP 19.27 AZP 89.03 TAL 147.39 TAP 92.49 RCA 79.72 APO 163.62 v2 34.818

CP 11,59 7AL 33.5I 2AP 168.35 ETS 92.70 ZAE 172.59 ETE 172.34 ZAC 114.36 ETC ?68.57 CLP 178.82

TC3 -.9394 8AU .Bf_17

RC3 .0159 FAU .OO335

FC3 -.0419 8SP 20290

8C3 .9395 FSP -488

DLA -IA.76 RAL ]03.17 RAC 6569.3 VEL 13.803 PTH 2.52 VHP 12.250 DPA -12.85 RAP 279.91 ECC 2.1382

L-| TIME INJ LAT INJ LON_ INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2t344.39 -15.11 30.98 182.51 114.24 I! 37 2 1444.4 -11.71 23.96

5642.76 27.99 265.29 193.31 94.45 ?0 4I 30 5042.8 28.32 256.64

1807.59 -16.64 12.84 181.77 I15.20 12 46 29 1207.6 -13.11 5.83

5354.79 29.68 244.25 193.44 93.78 22 6 0 aTflA.8 29.88 235.45

1649.A7 -Z0.64 358.74 179.67 117.88 13 34 19 1049.5 -16.75 351.78

5085.681 34.14 224.07 193.70 91.89 75 27 32 4485.7 3A.02 214.83

NI0-CC_IRSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$6T 5980.1 $6R 429,4 $63 138.3 ST 2273.8 SR 294.2 SS 688.0

RRT -.5569 RRF -.54_1RTF .9755 CRT .3958 CRS -.4315 CST -.999!

5995.5 R_3 -.0001 RI3 -.9755 LSA 2378.4 HSA 270.7 $SA 11.1

$6| 5984.9 $62 356.3 THA 177.70 ELI 2?76.9 EL2 ?69.8 ALF ?.97

LAUNCH CATE AUG 29 1970 FLIGHT TINE _20.00 ARRIVAL 0ATE APR 6 1971

HELIOCENTRIC CONIC

RL 151.09 LAL -.00

RP 108.86 LAP -1.55

RC 181.954 GL 5.51

PLANE TOCENTRI C CONIC

C3 78.850 VHL 8,880

LNCH AZMTH LNCH TIN?

90.00 II O 31
90.00 19 16 28

lO0.O0 12 14

IO0.OO ?0 45 19

110.00 13 5 48

llO.OO 22 I0

OIFFERIENTIAL CORRECTIONS

TOE ?.486I TRA 8.3886 TC3 -.7647 8AU .BO67

ROE .4175 RRA -.4595 RC3 .0IO3 FAU .00149

FCE .7005 FRA 2.2181FC3 -.0164 8SP 2002?

O0E ?.5709 8RA 8.4012 8C3 ,7648 FSP -462

308.?6 SMA 121.50 ECC .36091 INC

146.40 TAP 94.65 RCA 77.65 APO

122.27 ETE 172.53 ?AC 114.08 ETC

1.9717 V! 29.490

165.34 v2 34.817

269.12 CLP 177.71

0ISTANCE 619.727

LOL 335.25 VL 25.777 GAL 15.94 A?L 88,03 HCA

LOP ?83.52 VP }6.688 GAP 20.33 AIP 88.78 TAL

GP 11._8 2AL 37.66 ZAP 168.40 ET$ _.31 ZAE

0LA -14"'_ RAL 303.99 RAO 6569.5 VlEL 14.149 PTH 2.58 VHP 12.902 0PA -13.02 RAP 281.99 EEC 2.2977

L-I TIME INJ I.AT INJ LONG INJ RT ASC INJ ATNTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
ZO97.46 -16.57 34._ 185.33 113.50 II 35 29 1497.5 -13.27 27.07

5650.91 27.95 265.88 196.19 94.74 20 50 39 5050.9 28.31 257.24

1859.71 -18,11 15.97 I84.62 114.20 12 45 21 1259.2 -14.69 8.85

5364.39 29.63 244.96 196.34 94.13 22 14 43 4764.4 29.89 236,16

1698.09 -22.16 1.70 182.57 116.72 13 34 6 1098.1 -18.39 354.59

5098.28 34.10 225.05 196.64 92.47 23 35 20 4498.3 34.07 215.81

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

$67 59_4.0 $6R 407.9 $63 133.4 ST 2319.1 SR 284.6 55 705.3

RRT -.5340 RRF -.5240 RTF .9777 CRT .4220 CRS -.4587 CST -.9994

S_ 5977.9 R_3 .0002 RI3 -.9777 LSA ?426.9 MSA 258.3 SSA 10.7

$6J 5968,0 $62 344.7 THA 177.90 EL1 ?322.3 EL2 257.7 ALF 5.00
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH CA T[ AUG 30 1910 FLIGHT TIN[ 70.00 ARRIVAL CATE NOV 8 1970

HELIOCENTRIC CONIC

RL 151.05 LAL -.00

RP 108.17 LAP -1.83

RC 40.367 GL -7.41

PLANE TO(ENTRIC CC_IC

C3 39.136 VHL 6.256

LNCH ATMTH LNCH TIME

85.13 10 ZI 34

94.87 11 41 57

100.00 11 lZ 45
100.00 13 34 28

II0.00 11 7 5

110.00 15 56

CIFFERENTIAL CCRRECTION$

TCE .1717 TRA _.7301 TO3 .0674 BAU .03wqO

RCE -.4804 R_A -.0104 RC3 -.0272 FAU .01974

FCE -.109! FRA .3576 FC3 -.4366 6SP Z066

_OE .51O1 BRA .7301 BC3 .0727 FSP -129

CISTANCE 163.898

LOt. 336.22 VL 23.308 GAL -.9_ 47L 91.9H HCA 67.55 SMA 109.32 ECC .58198 INC 1.9836 Vl 29.497

LOP 43.75 VP 35.211 G4P -22.45 ATP 90.76 TAL 181.46 TAP 249.01 RCA 67.56 APO 151.08 V2 35.033

GP -8.67 2AL 89.68 ZAP 13.93 ETS 138,88 7A£ 174.23 ET[ 334.80 7AC 91.61ETC 259.04 CLP 10.94

CLA -28.70 R4L 243.23 RAO 6568.5 V[L 12.669 PTH 2.30 VHP 13.608 OPA -25.99 RAP 229.82 ECC 1.6441

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TINE _ CST TIN INJ 2 LAT INJ 2 LONG

1190.38 15.47 344.29 122.86 114.48 10 41 25 590.6 18.65 337.03

927.11 15.49 325.00 122.86 114.47 11 58 24 327.1 18.66 317.73

1024.46 8.97 328.84 119.54 118.63 II 29 49 424.5 12.73 322.06

5856.50 22.19 279.39 125.80 110.55 15 12 4 5256.5 24.79 271.55

1042.24 1.40 325.54 114.90 124.16 11 24 28 442.2 5.87 319.31

5411.48 30.6Z 248.72 128,90 105.99 17 26 48 4811.5 32.51 240.01

NID-COURSE EXECUTION ACCURACY CRBIT _ETERNINATION ACCURACY

SGT 782.9 _ 441.4 SG3 57.6 ST 277.5 SR 440.0 SS !77.6

RRT o.1845 RRF .1982 RTF -.6613 CRT -.5605 CR5 -.6566 CST .9871

S(,B 896,8 RZ3 -.0Z}6 813 .6654 LSA 496.3 MSA 235.8 SSA 15.3

561 788.9 S(,2 430.5 THA 171.52 ELI 474.5 EL2 213.! ALF 114.79

LAUNCH CATE 4UG 30 1970 FLIGHT TINE 72.00 ARRIVAL CATE NOV 10 1970

P_LIOCENTRIC CONIC

RL 151.O5 LAL -.00

RP 108.13 LAP -1.67

RC 40.182 GL -7.15

PLANETOCENTRIC CONIC
C3 34.513 VHL 5.875

LN(H A_4TH LNCH TINE

88.41 10 46 56

91.59 11 13 32

100.00 11 1 27

I00.00 13 42 1
110.00 1! 0 54

110.00 15 59 3

CIFFERENTIAL CCRRIECTIONS
TOE .1731 TRA -.7125 TC3 .1039 BAU .0514

ROE -.4552 RRA -.0063 RC3 -.0403 FAU .02074

FOE -.1093 FRA .3655 FC3 o.5203 BSP 2195

BCE .4870 8R4 .7125 8C3 .1114 FSP -145

DISTANCE 170.541

LOL 336.2Z VL Z3.680 GAL -1.0| A2'L. 91.77 PICA 70.75 5MA 110.92 ECC .36215 INC 1.7694 VI 29.497

LCP 46.96 VP 35.472 GAP -21.19 A_FP gO.58 TAL 181.78 TAP 2§2.53 RCA 70.75 APO 151.09 V2 35.046

GP -9.10 ZAL 90.15 ZAP 12.90 ETS 132.42 ZAE 171.48 ETE 3}6.90 ZAC 91.38 ETC 259.27 CLP 9.18

0LA -_8.36 RAL 242.78 RAO 65{W_.4 VEL 12.485 PTH 2.26 VHP 12.908 OPA -26.84 RAP 231 .19 ECC 1.5680

L-I TINE INJ LAT INJ _ INJ RT AEK: INJ A2'MTH INJ TIM[ PO CST TIN INJ _ L4T INJ 2 LONG

1070.72 16.17 335.83 IL83.26 113.61 11 4 47 470.7 19.23 3Z8.49

_q3.44 16.19 329.45 1_.26 113.60 11 30 15 383.4 19.25 322.11

1023.59 9.00 328.79 116.66 118.62 11 18 31 423.6 12.76 322.01

5793.85 23.63 275.29 123.34 108.86 15 18 35 5193.9 25.99 267.28

10Z5.32 2.04 324.66 112.40 124.13 11 18 0 425.3 6.51 318.42

5364.89 31.45 245.34 125.94 104.15 17 28 28 4764.9 33.07 236.49
NI0-COUR.f_E EXECUTION ACCURACY CRBIT 0ETERNINATION ACCURACY

SGT 816.6 SGR 446.5 S_3 64.0 ST 290.9 SR 443.9 SS 181.5

RRT -.21363 RRF .2221 RTF -.6816 CRT -.5765 ORS -.6522 CST .9899

SGB 930.7 R_3 -.0269 RI3 .6861 LSA 506.5 MSA 240.5 $SA 15.8

561 82_.8 SG2 433.1 THA 171.08 EL1 483.9 EL2 218 .l ALF 116.47

LAUNCH CATE AUG 30 1970 FLIGHT TIN[ 74.00 ARRIVAL CATE NOV 12 1970

HELIOCENTRIC CONIC

RL 151.05 LAL -.00
RP 108.09 LAP -1.50

RC 40.174 GL -6.81

PLANE TOCENTRIC CONIC

C3 30.517 VHL 5.524

LNCH AZMTH LNCH TINE

90.00 10 16 7

90.00 11 39 50

190.00 10 48 15

100.00 13 50 Z4

110.00 lO 53 4

I10.O0 16 2 4

0/STANCE 177.215

LCL 336.22 VL 24.023 GAL -I.13 AZL 91.56 H(A 73.96 SM4 112.46 ECC .34365 INC 1.5634 Vl 29.497

LCP 50.17 VP 35.715 GAP -19.98 AZP 90.43 T4L 182.16 TAP 256._2 RCA 73.81APO I51.1I V2 35.060

6P -9.57 7AL 90.73 ZAP 12.08 ETS 124.77 7AE 168.69 ETE 337.67 7AC 91.09 ETC 259.50 CLP 7.41

CLA -27.92 RAL 242.17 RA0 656_.2 V1EL 12.324 PTH 2.22 VHP 12.240 0PA -27.71 RAP 232.54 ECC 1.5022

L-I TIN[ INJ LAT INJ LONG INJ RT A_ INJ A2Pt4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1132.13 13.20 338.93 115.88 115.28 10 34 59 532.1 16.50 331.80
860.07 20.40 322.Z'Z 119.02 110.07 II 54 10 260.1 22.95 314.47

1028.24 8.85 329.05 113.63 118.67 II 5 23 428.2 12.61 322.28

5727.23 25.03 270.83 |20.70 106.90 15 25 51 5127.2 27.10 262.64
1013.11 2.51 324.02 109.74 124.10 II 9 57 413.1 6.97 317.77

5315.12 32.22 241.66 122.81 102.10 17 30 39 4715.1 33.55 232.68

01FFERENTIAL CORRECTIONS MI0-CCt,A_S£ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TCE .1743 TRA -.6946 TC3 .148Z BAU .0648 SCaT 851.0 SGR 451.5 .S_3 70.9 ST .'_04.2 SR 447.1 SS 184.4

RCE -.4310 RRA -.0027 RC3 -.0571 FAU .02185 RRT o.2306 _ .2492 RTF -.7006 CRT -.5927 ORS -.6468 CST .9921

FCE -.1089 FRA .3726 FC3 -.6199 85P 2331 ,_B 963.3 823 -.0313 R13 .7057 LSA 516.1 MSA 244.4 SSA 16.4

6CE .4649 BRA .6946 BC3 .1588 FSP -164 $61 859.6 SG2 434.9 THA l'_3.Eq] ELI 493.0 EL2 222.2 ALF 118.17

LAUNCH CATE AUG 30 1970 FLIGHT TINE 76.00 ARRIVAL CATE NOV 14 1970

PELIC_ENTRIC CONIC

RL 151.05 LAL -._

RP 108.05 LAP -1.33

RC 40.345 GL -6.39

PLAMETC'_[NTRIC CONIC

C3 27.067 VHL 5.203

LNCH AZMTH LN_H TIME
90.00 9 50 28

90.00 II 59 37

100.00 I0 33 23

1OO.OO 13 59 _

110.00 IO 43

110.00 16 5 39

OIST_E 183.916

LOL 336.22 VL 24.339 GAL -1.27 AZL 91.36 H(A 77.16 S_A 113.93 ECC .32646 INC 1.3637 VI 29.497

LOP 53.38 VP 35.940 GAP -18.83 AZP 90.30 TAL 182.62 TAP 259.78 RCA 76.74 APO 151,13 V2 35.073

GP -10.09 7AL 91.50 7AP 11.53 ETS 115.98 7AE 165.9_ ETE 337.85 ZAC 90.75 ETC 259.73 CLP 5.61

0LA -27.36 RAL 241.44 RAD 6568.1 VEL 12.184 PTH 2.19 VHP 11.603 OPA -28.62 RAP 233.88 ECC 1.4455
L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AT'NTH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

1176.71 11.89 341.54 112.25 115.89 10 10 4 576.7 15.28 334.50

755.54 22.69 315.41 116.73 107.41 12 12 12 155.5 24.86 307.41

10_q.02 8.53 329.60 110.49 I18.76 I0 50 41 438.0 12.31 322.85

5657.51 26.32 266.05 117.88 104.71 15 33 40 5057.5 28.08 257.70

1005.95 Z.78 323.65 106.96 124.08 11 0 22 405.9 7.24 317.40

5262.34 32.90 237.69 119.53 99.85 17 33 21 4662.3 33.91 228.60

ORBIT _ETKR_INATION ACCURACY

ST 317.1 58 449.2 5S 186.0

CRT -.6092 CR_ -.6375 CST .9937

LSA 524.9 MSA 247.3 SSA 17.0

ELI 501.6 EL2 225.2 ALF 119.87

OIFFE_NTIAL CORR1ECTIONS

TOE .1752 TRA -.67_ TC3 .L_ql5 BAU .0782

ROE -.4079 RRA .0(_6 RC3 -.0782 FAU .02309

FOE -.1073 FRA .3797 FC3 -.7385 8SP 2474

BCE .4439 _RA .67C_ _C3 .2161 FSP -185

MIO-COUR_WE EXECUTION ACCURACY

S6T 885.3 S(,R 456.5 SC,3 78.5

RRT -.2582 RRF .2794 RTF -.7190

SG8 996.1 823 -.0354 R13 .7246

,SGI 895.6 _ 436.0 THA 170.03
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE AUG 30 1970 FLIGHT TINE 78.00 ARRIVAL CATE NOV 16 1970

HELI,XENTRIC CONIC

RL |_|.05LAL -.00

RP 10H.01 LAP -|.15

RC 40.692 GL -5.87

PLANE TOCENTRIC CONIC

23 24.092 VHL 4. _'38

LN(H AZMTH LNCH TIME

"_.00 9 27 14

90.00 IZ 15 58

100.00 10 17 4

100.00 14 8 50

110.00 10 3_ 33

110.00 16 9 50

CIFFERENTI_. CORRIECTIONS

TCE .175_ TR* -.6580 TO3 .2640 OAU .0915

RCE -.3857 _ .0036 Re3 -.I048 _AU .02448

FOE -.10(1 FR4 .3867 re3 -._795 6SP 2613

_CE .4237 (3RA .6500 BE3 .2840 FSP -209

C1STANCE 190.638

LOL 336.ZZ VL 24.629 GAL -1.41 AZL 91.17 HCA 80.37 SNA 115.34 ECC .31051 INC 1.1688 Vl 29.497

LOP 56.59 VP 36.150 GAP -17.73 AZP 90.Z0 TAL 183.14 TAP _63.5| RCA 79.53 APO 151.15 V2 35.086

GP -10.67 ZAL 92.39 ZAP 11.31ETS 106.]4 ZAE 163.20 ETE 337,70 ZAC 90.34 ETC 259.96 CLP 3.78

CLA -26.68 RAL 240.58 RA0 6568.0 VEL 12.061 PTH 2.16 VHP 10.994 OP4 -29.57 RAP 235.19 ECC 1.3965

L-I TIE INJ LGT INJ LONG INJ RT 48_C INJ AZNTH INJ TIE PO CST TIM INJ 2 LAT INJ Z LONG

1213.64 I0.78 343.69 108.73 116.34 9 47 28 613.6 1(.24 336.72

661.13 24.47 309.06 114.09 104.7! 12 27 0 61.1 26.23 300.85

1052.70 8.05 330.43 107.29 118.89 I0 34 37 452.7 11.84 323.69

5585.34 27.47 Z6I.O0 114.89 |02.28 15 (I 55 (985.3 28.88 252.48

10(]4.08 2.85 323.55 104.09 |24.08 I0 49 |7 404.1 7.31 317.30

5L:_6.72 33.47 233.45 I16.10 97.40 17 36 37 (606.7 34.1_ 22(.27

NIO-COURSE EXECUTION 4CCURACY ORBIT OETERMINATIC]N ACCURACY

5GT 9213.9 _ 461.9 SG3 87.1 ST 329.3 SR 450.3 SS 186.1

RRT -.28.87 R_r .3134 RTF -.7359 CRT -.6240 CRS -.6233 CST .9941

566 |030.2 R23 -.04|0 R|3 .7(23 LSA 532.1 MSA 249.7 SSA 17.7

S6I 933.2 562 436.4 THA 169.42 ELI 509.4 EL2 227.5 ALF 121.49

LAUNCH OATE AUG 30 1970 FLIGHT TIME 80.00 ARRIVAL CATE NOV 18 1970

HELIOCENTRIC CONIC 0ISTANCE 197.379

RL 151.05 LAL -.[30 LCL 336.22 VL 2(.895 GAL -1.56 AZL 90.98 HCA 83.58 5_4A 116.68 ECC .29578 INC .9776 VJ 29.497

RP 107.97 LAP -.97 LOP _9.80 VP 36.344 GAP -16.68 AZP g0,1J TAL |83,72 TAP 267.30 Re4 82.17 APO 151.19 V2 35.098

RC 41.2'09 GL -5.25 GP -11.3! ZAL 93.40 ZAP 11.47 ETS 96.38 ZAE 160.57 ETE 337.3I /AC 89.86 ETC 260.20 CLP 1.92

PL(NETC(ENTRIC CONIC

C3 21.532 VHL 4.640 DLA -25.87 RAL 239.61 RAg 6567,9 VEL 11.955 PTH 2.13 VHP 10.41( 0PA -30.56 RAP 236.(6 ECC 1.3544
LNC.H AZ'NTH LNCH TINE L-I TIME INJ I._T INJ LONG INJ RT ASC INJ AZ'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 9 4 37 1249.41 9.69 345.76 105.28 116.74 9 25 26 6(9.( 13.2! 338.84

90.00 12 30 52 5858.75 25.89 280.73 111.21 101.89 I= 8 31 5258.8 27.27 272.33

100.00 9 59 30 1072.18 7.41 331.52 104.05 119.04 I0 17 22 472.2 It.Z3 324.81

100.00 14 18 (I 5511.21 28.43 255.70 111.75 99.65 15 50 32 4911.2 29.47 2(7.05

110.00 I0 213 3 1007.70 2.72 323.74 101.16 124.09 |0 36 51 407.7 7.I7 317.49

I10.00 16 14 37 5148.46 33.89 228.96 ||2.56 94.77 17 40 25 4548.5 3(.18 219.72

OIFFERENTIAL CORRECTIONS NIO-CCURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .1737 TRA -.6392 TO3 .3373 8AU .1049 SGT 955.7 SGR 467,9 SG3 96.6 ST 339.6 SR (50.0 SS 284.2

ROE -.36(5 RR4 .0063 RC3 -.1378 FAU .02602 RRT -.3L_23 RRF .3512 RTF -.7523 CRT -.6362 CR5 -.6005 CST .9926

F0E -.0986 FR4 .3934 FC3-1.0462 OSP 2780 _ 1064.| 1_3 -.0473 RI3 .7596 LSA 536.8 MSA 251 .6 SSA 18.4

8OE .4037 ORA .6392 BC3 .3644 FSP -235 56! 970.6 SG2 436.1 THA 168.73 ELI 515.3 EL2 228.8 ALF 122.93

L(UNCH OATE AUG 30 1970 FLIGHT TINE 8£.00 ARRIVAL CATE NOV 20 1970

HELIOCENTRIC CONIC 01STANC&204.132

RL 151.05 LAL -.00 LOL 336.22 VL 25.158 GAL -1.71 AZL 90.79 h'C4 86.80 SNA 117.94 ECC .28221 INC .7886 VI 29.497

RP 107.93 LAP -.79 LOP 63.01 VP 36.523 GAP -15.67 AZP 90.04 TAL 184.36 TAP 271.16 RCA 84.66 APO 151.ZZ VZ 35.111

RC 41.891 GL -4.5I GP -12.01 7AL 9(.54 7AP 12.01 ETS 86.76 7AE 158.04 £TE 336.74 74C 89.30 ETC 260.43 CLP .03

PLANE TOCENTRIC CONIC

C3 19.333 VHL 4.397 DL4 -24.91RAL 238.55 RAO 6567.8 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 8 42 0 1286.40 8.55

90.00 IZ 45 I 5770.31 26.98

10(3.00 9 40 51 1096.45 6.60

1OO.00 J& 2_ 52 5435.49 29.17

II0.00 10 6 12 1016.91 2.37

110.00 16 20 0 5087.79 34.13

OIFFERENTIAL CORRECTIONS

TOE .1719 TR( -.6195 TO3 .(211BAu .1182

ROE -.3439 RRA .13089 RE3 -.1783 F4U .02774

F0E -.0904 FRA .4002 FC3-I.2420 8SP 2912

8OE .38(5 8RA .6195 6C3 .(573 FSP -266

11.862 PTH 2.10 VHP 9.861CPA -31.60 RAP 237.68 ECC 1.3182

INJ LONG INJ RT A_ INJ AZNTH INJ TIME PO CST T|M INJ Z LAT INJ Z LONG

347.88 I01.88 IlT.IO 9 3 27 686.4 12.1Z 341.01

274.48 108.14 98.95 14 21 12 5170.3 27.94 265.95

332.87 I00,83 119.22 9 59 7 496.( I0.45 326.19

250.19 108.49 96.85 15 59 28 4855.5 29.81 241.45

324.L:_Z 98.21 124.11 10 23 9 416.9 6.83 317.98

224.24 108.94 91.99 I7 44 48 4487.8 3(.03 Z14.99

MI0-COL_5_E EXECUTION ACCURACY CIR_IT OETERMINATION ACCURACY

SGT 989.7 SGR 475.0 SG3 107.I ST 348.7 SR 448.2 SS 180.2

RRT -.3613 RRF .3929 RIT -,7681 CRT -.6(92 CRS -.5658 CST .9875

$6_ 1097.8 R_3 -.0523 R13 .7763 LSA 539.3 MSA 252.4 SSA 19.2

56I 1008.0 $62 434.9 THA 167.87 ELI 519.8 EL2 228.7 ALF 124.33

LAUNCH O(TE AU_ 30 1970 FLIGHT TINE 84.00 ARRIVAL OATE NOV 22 1970

H_LICK;ENTRIC CONIC OIS_ANC[ 210.8_

EL 151.05 LAL -.00 LOL 336.22 VL 25._61 GAL -1.86 A2"I. 90.60 HEA 90.02 DAA

RP 107.89 LAP -.60 LCP 66.2_J VP ]6.689 GAP -14.7| AZP _0.00 TAL 185.03 TAP
RC 42.728 GL -3.65 GP -12.80 7AL 95.79 TAP 12.94 ETS 78.01 7AE 155.66 ET£

PLANETOCENTRIC CONIC

C3 17.450 W4L 4.177 0L4 -23.81 RAL 237.42 RAO 6567.7 VEL I1.783 PTH 2.08 VHP

LNCH AZMTH LN_H TIME L-I TIME INJ L_T

90.00 8 19 !3 !325.79 7.32

9(].00 12 58 46 5682.93 27.75
100.00 9 21 17 1125.48 5.64

10(3.00 I( 39 24 5358.47 29.66
110.00 9 5J IO 1031.77 1.80

110.00 I6 _6 0 5024.95 34.I7

0IFFERENTIAL CORRgCTIONS

TOE .1672 TRA -.60|9 TC3 ,51(| 6AU .1312

ROE -.32(0 RRA .0115 RC3 -.2276 FAU .02965

FOE -.0786 FRA .4071 FC3-1;4710 85P ]047

ODE .3646 8RA .6020 BC3 .5622 FSP -299

IIg.I3. ECC .26975 INC .6006 vl 29.497

275.07 RCA 87.00 APO 151.27 V2 35.123
336.00 ZAC 88.65 ETC 260.65 CLP -1.92

9.335 GPA -32.69 RAP 258.85 ECC 1.2872

INJ LONG INJ RT A,_C INJ AL_4TH INJ TIME PO CST TIM INJ_ LAT INJ 2 LONG
3_0.I2 96.58 117.43 8 41-79 725.8 10.9( 3(3.31

268.21 104,95 95.89 14 33 29 5082.9 28.27 259.58

334.48 97.66 119.40 9 40 2 525.5 9.51 327.84

244.52 105.13 93.9(] 16 8 42 4758.5 29.89 235.72

325.00 95.28 I_4.1( IO 8 21 431.8 6.27 318.76

219.33 105,27 89.08 17 49 45 4424.9 35.67 210.12

MI0-COUR,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,SGT 1025.2 S6R 483.7 SG3 118.9 ST 355.0 SR (44.5 85 173.9

RRT -.4015 RRF .4388 RTF -.7817 CRT -.6552 CRS -.5117 CST .9765

$66 1133.6 R_3 -.0614 RI3 .7912 LSA 537.5 MSA 254.1 SSA 20.2

S61 1047.4 $62 433.6 THA 167.01 EL1 520.8 EL2 228.9 ALF I25.46
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197OJ

LAUNCH CATE AUG 30 1970 FLIGHT TIME 86.(]0 ARRIVAL CATE NOV ?4 1970

HEL IO(ENTRIC CONIC

RL 151.05 LAL -.00

RP 107.86 LAP -.41

RC 4}.711 GL -2.65

PLANE TC_ENTRIC CONIC

C3 15.844 VHL 3,980

LNCH" A_'MTH LNCH TIME

90.00 7 56 13

9O.00 13 12

IOO.00 9 0 58

1OO.00 14 50 16

llO.OO 9 35 6

110.00 16 3? 37

CI STANCE ?I 7.660

LOL 336.?? VL ?5.565 GAL -?.0I AZL 90.41 HCA 93.73 SMA 170.75 ECC .75834 INC .4174 VI ?9.497

LCP 69.45 VP 36.84? GAP o13.78 AZP 89.98 TAL 185.79 TAP ?79.0? RCA 89.19 APO 151.3Z V? ]5.135

GP -I5.67 ZAL 97.15 TAP 14.71 ETS 70.4} ZAE 153.47 ETf" 335.10 ZAC 87.90 ETC ?60.86 CLP -3.97

CLA -??.54 RAL 736.Z3 RA0 6567.6 VEL 11.714 PTH ?.06 VHP 8.835 0PA -33.85 RAP ?39.95 ECC I .7607

L-I TIME INJ LAT INJ LONG INJ RT A,S_ INJ A_WTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

1368.79 5.98 357.57 95.39 117.7} 8 19 1 768.3 9.65 345.76

5596.15 ?H.19 ?61.gO 101.68 9?.76 14 45 36 4996.? 78.78 253.23

1159.78 4.50 3_.35 94.58 119.58 9 20 17 559.3 8.41 3?9.74

_Z80.39 ?9.88 Z_.73 101.74 90.86 16 18 16 4680.4 ?9.68 ??9.93

1052.76 1.01 3?6.07 92.41 174.17 9 5? 39 45?.3 5.49 319.84

4960.18 33.99 714.28 101.61 86,10 17 55 17 4360.? 33.07 2415.16

ORBIT CETERMINATION ACCURACY

ST 357.8 SR A38.4 SS 165.8

CRT -.6584 CRS -.4280 CST .9579

LSA 531.0 MSA ?55.6 SSA 21.3

ELI 517.9 EL? ??8,0 ALF 176.37

DIFFERENTIAL CORRECTIONS

TOE .1607 TRA -.5830 TC3 .6157 BAU .1439
_CE -.3045 RRA .0141RC3 -.7871 FAU .03179

FC£ -.062! FRA .4139 ¥C3-1.73_ 6S.P 3197

ODE .3443 _A .5832 Be3 .6793 FSP -338

NIC-COURS_ EXECUTION ACCURACY

S_T 1058,0 $6R 494.8 $63 137.I
RRT -.4458 _ .4884 RTF -.7944

•_ 1168.0 R23 -.0707 RI3 .8053

$61 1085.3 S(12 431.8 THA 165.96

LAUI_H DATE AUG 30 1970 FLIGHT TIN? 88.00 ARRIVAL OATE NOV ?6 1970

MELIOCENTRIC CONIC

RL 151.05 LAL -.0(3

RP 107.87 LAP -.72

RC 4A.879 GL -1.51
PLANE TC_ENTRIC CONIC

C3 14.479 VHL 3.805

LNCH AZMTH LNCH TIME

90.00 7 33 I
90.00 13 2_S S3

100.00 8 40 6

I00 .(30 15 1 29
110.00 9 18 13

110.00 16 39 51

DIFFERENTIAL CORRECTIONS

TO[ .1571 TRA -.5_48 TC3 .7253 BAU .I 566

ROE -.2851 RRA .017(3 RC3 -.3379 FAU .03414

FOE -.0401 FRA .4718 FC3-?.0416 8SP 3337

ODE .3231 BRA .5650 Be3 .8088 FSP -381

0ISTANCE 224.428
LCL 336.?? VL 23.751 GAL -2.15 AZL 90.22 I,_A 96.45 SMA

LOP 7Z.67 VP 36,982 GAP -12.89 A_P 89.97 TAL 186.56 TAP

GP -14.65 ZAL 98.53 ZAP 15.79 ETS 64.06 ZAE 1fl1.34 ETE

I71.30 ECC .24795 INC .2727 Vl ?9.497

283.0? RCA 91.73 APO 151.38 V? 35.146

334.04 ZAC 87.04 ETC 761.07 CLP -5.98

OLA -71.11 RAL ?35.02 RAO 6567.6 VEL 11.656 PTH
L-I TIME INJ LAT

1414.30 4.52

5509.74 78.31

1197.87 3.20

5201.45 29.8?

1078.37 .07

4893.7? 33.56

2.05 VHP 8.361_0PA -35.09 RAP ?40.96 ECC 1.7383

INJ 1.O16 INJ RT k,_ INJ AZNTH INJ TIME FO CST TIM INJ ? LAT INJ ? LONG

355.11 92.36 117.98 7 56 35 81A.3 8.73 348.40
255.58 98.40 89.59 14 57 43 4909.7 ?7.96 246.93

3}8.47 91.63 119.74 9 0 3 597.8 7.14 331.90

232._ 98.36 87.77 16 28 II 4601.5 79.19 224.11

327.43 89.64 I?4.18 9 36 17 478.3 A.50 371,,21

209.14 96.00 83.09 I8 I ?5 4?93.7 32.24 700.15

NJ0-OOURS_E EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

5GT 1090.0 S_ _9.1 S_3 146.7 ST 357.1 5R 4?9.4 SS 157.5

RRT -.493! I_ .5413 RT!r -,8064 CRT -.6566 CRS -.7992 CST .9051

S_ 1203.0 R23 -.0807 RI3 .8197 LSA 519.3 MSA ?57.9 SSA 22.6

561 1173.7 S_2 429.6 THA 164,75 EL1 510.5 EL? ??6.5 ALF 127.1!

LAUNCH GATE AUG 30 1970 FLIGHT TIME 90.00 ARRIVAL GATE NOV ?8 1970

HELIOCENTRIC CONIC

RL 151.05 LAL -.00

RP 107.79 LAP -.03

RC 46.073 GL -.??

PLANE TOCENTRIC CONIC

C3 13.3Z6 VHL 3.650

LNCH AZMTH LNC H TIME

90.00 7 9 43

90.00 13 39 33

100.00 8 18 _0

I00.00 15 13 7

110.00 9 0 4?

110.(30 16 47 44

CISTANCE 231.193

LOL 336.?? VL 25.920 GAL -2.29 AZL 90,03 HCA 99.68 ._WA I72.78 ECC .23850 INC .0288 VI ?9.497

LOP 75.89 vP 37.110 GAP -17.03 AZP 89.99 TAL 187.37 TAP ?87.04 RCA 93.1z APO 151.44 v? 35.158

GP -15.73 ZAL 100.03 ZAP 17.65 ETS 58.80 ZAE 149.43 ETE 332.79 ZAC 86.06 ETC 761.26 CLP -8.11

CLA -19.57 RAL Z33.81 RAG 6567.5 VEL 11.607 PTH ?.03 VHP 7.913 CPA -36.41 RAP 741.88 ECC 1.?193

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AA'MTH INJ TIME PO CST TIM INJ ? LA T INJ ? LONG
1464.08 ?.92 357.90 89.51 118.18 7 34 7 864.1 6.67 351.??

54?3.55 78.11 749.79 95.17 86.44 15 9 _6 4873.6 ?7.3? 740.71

I741.05 1.74 340.85 88.85 119.85 8 39 31 641.1 5.70 334.30

51?1.81 ?9.46 276.97 95.05 84.69 16 38 ?9 4571.8 78.41 718.37

1109.82 -1.19 329.07 87.02 174.17 9 19 I? 509.8 3.30 3??.86
4875.81 32.88 203.95 94.51 80.09 18 8 10 4??5.8 31.17 195.15

ORBIT 0ETERMINATION ACCURACY

ST 351.8 SR 416.8 SS 151.6

CRT -.6474 CRS -.1077 CST .8137

LSA 501.4 MSA 761.6 SSA 24.0

ELI 496.9 EL? ??4.9 ALF 177.63

DIFFERENTIAL CORRECTIONS

TOE .1407 TRA -.5468 TC3 .8396 BAU .1690

ROE -.7654 RRA .0201 RC3 -.4418 FAU .0_77

FOE -.0111FRA .4_ FC3-2.3888 BSP 3479

ODE ._304 6RA .5477 BC3 .9487 FSP -479

NIO-COURSIE EXECUTION ACCURACY

$6T 1119.7 $6R 527.9 $63 162.9
RRT -.5418 _ .5966 RTF -.8171

1237.9 R_3 -.0926 R13 .83?3

$61 1161.7 562 427.7 THA 163.35

LAUI_H DATF AUG _WJ 1970 FLIGHT TIME 92.00 ARRIVAL CATE NOV 30 1970

HELIOCENTRIC CONIC

RL 151.05 LAL -.00

RP 107.76 LAP .16

RC 47.43| GL 1,??

PLAME T(X[NTR I C CONIC

C3 17.360 VHL 3.516

LNGH ATMTH LN_H TIN[
_.00 6 46 ?(

90.00 13 53 27

I00.00 7 57 20

100.00 15 25 13

110.00 8 42 45

110.00 16 56 17

OISTANCE 237.953

LQ. 336.2? VL 215.074 GAL -2.43 A?L 89,84 HCA I07._0 _A

LCP 79.17 VP _7.LPZ8 GAP -11.21ATP 90.04 TAL 188.19 TAP

GP -16.95 ZAL 101.53 ZAP 19.77 ET$ 54.48 7AE 147.67 ETE

173.18 ECC .27995 INC .1637 Vl 29.497

791.09 RCA 94.86 APO 151.51 V? 35.168

331.35 ZAC 84.94 ETC 761.43 CLP -10.33

OLA -17.76 RAL 232.64 RAO 6567.5 V1EL 11.565 PTH ?.0? VHP 7.490 CPA -37.83 RAP 747.68 ECC 1.2034

L-I TIN? INJ LAT JNJ LONG INJ RT ASC INJ A_MTH INJ TIME PO C$T TIM INJ ? LAT INJ ? LONG
1517,78 1.19 .go 86.89 118.29 7 II 4? 917.8 4.97 354.?5

5337.32 ?7.59 243.05 92.05 83.36 15 ?2 ?5 4737.5 ?6.38 73A.59

1288.91 .12 34_.47 86.29 119.89 8 18 49 688.9 4.09 336.94

5041.62 28.81 221.10 91.87 81,67 16 49 14 4441.6 ?7.36 ?17.60

1146.63 -2.59 3_0.g9 84.60 124.10 9 1 51 546.6 1.90 3?4.79

4756.68 31.95 198.78 91.19 77.16 18 15 34 4156.7 ?9.86 190.19

ORBIT DETERMINATION ACCURACY

ST 341.6 SR 399.4 SS 153.7

CRT -.6277 CRS .1504 CST .6598

LSA 476.8 MSA 768.1 SSA 25.6

ELI 475.7 EL? ??3.4 ALF 177.97

DIFFERENTIAL CORRECTIONS

TOE .1761 TRA -.334]0 TC3 .9519 8AU .1808

ROE -.7449 RRA .07_8 RC3 -.5394 FAU .03_82
FOE .0777 FRA .4399 FC3-?.7754 8SP _O43

BOE .2754 8RA .5_05 BC3 1.0941 F_ -482

MIO-COUREWE EXECUTION ACCURACY

$6T 1145.8 $6R 557.0 $63 180.8

RRT -.5895 RRF .6571 RTF -.8759

SG8 1271.8 R"_3 -.1069 R13 .8441

$61 I198.2 $62 426.4 THA 161.76
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JPL TM 33.99 EARTH-;VF_J_IUS TRAJECTORIES =VOL. 5, 1970_

LAUNCH CArE AUG 30 1970 FLIGHT T|N[ 94.00 ARRIVAL CATE CE( Z 1970

H[LIO([NTRIC CONIC

RL 131.05 LAL -.00

RP 107.71 LAP .35

RC 48.893 GL 2,81

PLANETOCENTRIC CONIC

C3 11.558 VHL 3.400

LN(J4 ATNTH LNCH TINE

90.00 6 23 11

90.00 14 7 42

100.00 7 35 45

IOO.OO 15 37 49

llO.O0 8 24 31

llO.OO 17 5 31

OIFFERENTIAL CORR1ECTIONS

TOE .I078 TRA -.5149 TC3 1.0594 6AU .19"Z2

ROE -.22Z9 RRA .0285 RC3 -.6520 FAU .04274

FOE .0767 FRA .4524 FC3-3.ZOIZ BSP _698

BOE .2476 _A .5157 Be3 J.2439 FSP -540

CISTANCE Z44.104

LOL 336.12 VL 26.113 GAL -2°53 ATL 89.63 HC4 106.13 5m44 114.01 ECC .Z1215 INC .3654 Vl 19.497

LOP 82.34 VP 37.335 GAP -10.41 ATP 90.10 TAL 189.01 TAP 193.14 R_ 96.46 APO 131.39 v2 33.179

GP -18.30 7AL 103.03 ZAP ZZ,IZ ETS 50.92 ZI_E 146.06 ETE 329.69 7AC 83.67 ETC 161.57 CLP -12.64

CLA -15.84 RAL 231.31 RAO 6367.4 VEL 11.330 PTH 2.01 VHP 7.094 CPA -39.36 RAP 143.33 ECC 1.1902

L-I T|NE |NJ LAT |NJ LONG |NJ RT A_ IN| A2NTH IN| TIME PO CST TIN IN| Z LA T IN| Z LONG
1575.48 -.67 4.11 84.33 118.51 6 49 26 975.5 3.12 357.48

3251.60 26.76 236.90 89.11 80.38 1fi 35 14 4631.6 23.16 128.59

1341.32 -1.66 346.35 83.98 119.85 7 38 7 741.3 2.33 339.83

4961.00 27.88 215.29 88.88 78.75 17 0 30 4361.0 16.04 206.97
1188.55 -4.19 333.18 82.40 123.96 8 44 L:_ 588.5 .30 326.97

4686.53 30.78 193,65 88.09 74.53 18 23 39 4086.3 28.31 185.31

NIC-Cx_URSIE [XECUTICN ACCURACY CR6IT GETERNINATION ACCURACY

_T 11F_.5 $6R 583.2 S_3 L:_)0.5 ST 326.7 SR 376.1 SS 170.6
RRT -.6348 RIW .7066 RTF -.8333 CRT -.5909 CRS .4213 CST .4646

1306.0 R23 -.1235 R13 .8556 LSA 446.0 NSA 278.6 SSA 27.3
561 1134.3 $6Z 426.6 THA 159.92 EL1 443.8 EL2 222.4 ALF 128.27

LAUNCH OATE AUG 30 1970 FLIGHT TIN[ 96.00 ARRIVAL CATE CEC 4 1970

HELICX_ENTRIC CONIC 0ISTANK:E 151.445

RL 151.O5 LAL -./30 LOL 336.21 VL 26.338 GAL -2.67 AZL 89.43 _ 109.36 5_44 124.79 ECC .21333 INC .5732 Vl 29.497
RP 107.69 LAP .54 LOP 85.57 VP 37.432 GAP -9.65 A2P 90.19 TAL 189.84 TAP _99.19 RCA 97.92 APO 131.66 V2 35.188

RC 50,451 GL 4.57 GP -19.82 ZAL IG4._O ZAP 24.7J ETS 47.98 ZAE 144.58 ETE 327.79 7AC 82.22 ETC 261.69 CLP -13.06

PLANETOCENTR|C CON|C
C3 10.903 VHL 3._02 OLA -13.77 RAL 230.47 RAG 6567.4 V[L

LNCM A21qTH LNCH TIME L-I TIME IN| LAT

90.00 6 0 9 1637.22 -2.66

90.00 14 _ 26 5165.74 25.64

1/30.OO 7 14 14 1398.18 -3.58

100.00 15 51 2 4880.02 26.67

110.00 8 6 12 1235.4E -5.97

llO.O0 17 15 33 4615.54 29.36

OIFFER1ENT|AL CCRRECT|ONS

TOE .0850 TRA -,5031 TC3 1.1463 BAU .21310

ROE -.1984 RRA .0345 RC3 -.7786 FAU .0_598

FOE .1405 FRA .4691FC3-3.6507 8SP 3728

802 .2159 8RA .5042 Be3 1.3857 FSP -598

11.502 PTH 2.00 VHP 6.723 OPA -41.01 RAP 243.81 ECC 1.1794

INJ LONG INJ RT A_ INJ A2'NTH |NJ TINE PO CST TIM INJ 2 LAT ZNJ 2 LC_G

7.56 82.46 118.20 6 27 26 1037.2 1/13 .93

2_S0.86 86.41 77.56 15 48 32 4563.7 23.67 222.74

349.48 81.95 119.70 7 37 32 798.2 .40 342.95

209.57 86.14 75.97 17 12 22 4280.0 24.48 201.46
335.65 80.47 123,72 8 26 48 635.4 -1.30 329.4Z

188.61 85.26 71.66 18 32 29 4015,5 26.38 180.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERt41NATION ACCURAC_

SGT 1184.3 $6R 6Z1.9 SG3 221.3 ST 308.1 SR 343.2 SS 207.7

RRT -.6727 _ .7572 RTF -.8372 CRT -.5275 CRS .6334 CST -3039
1337.6 R23 -.1450 R|3 .8653 LSA 411.5 NSA 293.2 SSA 28.9

$61 |266.5 $62 430.3 THA 157.86 ELI 405,5 EL2 222.8 ALF 128.91

LAUNCH CATE AUG 30 197O FLIGHT TIN| 98.00 ARRIV4L CATE 0EC 6 1970

HELICX:ENTRIC CONIC

RL 131.05 LAL -.(30

RP 107.67 LAP .73

RC 52,096 GL 6,49

PLANETC(ENTRIC CONIC

C3 10.378 VHL 3.222

LN(.J4 ATNTH LN_H TINE

90.00 5 37 20

90.00 14 37 45

I00.00 6 52 50

I00.00 16 4 55

II0.00 7 47 33

110.00 17 26 22

0IFFERENTIAL CORRECTIONS

TOE .0726 TRA -.4794 TC3 1.2671BAU .2181

ROE -.I 732 RRA .0396 RC3 -,9298 FAU .04994

FOE .2082 FRA .4778 FC3-4.1661 BSP 406_

BOE .1878 _RA .4810 8C3 1.5716 FSP -685

0ISTANCE 258.171

LOL 336.22 VL 26.451 GAL -2.78 AZL 89.21HCA 112.59 5NA 125.49 ECC .20914 INC .7897 Vl 29.497

LOP 88.80 VP 37.321 GAP -8.92 47P 90._0 TAL 190.64 TAP 303.23 RCA 99.23 APO 131.74 V2 33.198

GP -21.51 74_ 105.90 ZAP 27.53 ETS 45.50 ZAE 143.21 ETE 325.61 ZAC 80.58 ETC 261.77 CLP -17,61

OLA -11.34 RAL 229.53 RAC 6567.4 VEL 11.479 PTH 2.00 VHP 6.380 0PA -42.82 RAP 244.09 ECC 1.1708

L-I TIN[ INJ LAT INJ LONG INJ RT A_ INJ A2'NTH INJ TINE PO CST TIM INJ 2 LATINJ 2 LONG

1703.11 -4.77 11.25 80.70 117.95 6 5 43 1103.1 -.99 4.61

5079.82 24.25 224.95 83.99 74.91 16 2 25 4479.8 21.94 217.04

1459.50 -5.64 352.86 B0.23 119.40 7 17 10 859.5 -1.68 346.31

4798.67 25.Z0 203.97 83,69 73.37 17 24 54 4198.7 22,68 196.08

1287.12 -7.91 3_.39 78.83 123.36 8 9 20 687.1 -3.47 332.12

4543.82 27.72 183.67 82.73 69.15 |8 42 6 3943.8 24.63 175.86
NIO-CCURS[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

5GT 12OO.1 _R 677.4 $63 245.8 ST 292.2 SR 309.3 SS 253.4

RRT -.7275 mr .8075 RIT" -.8488 CRT -.5070 CRS .7526 CST .1645

1378.! R23 -,1458 RI3 .8809 LSA 393.8 NSA 298.8 SSA 30.1

_61 1310.8 $62 425.6 THA 154.84 ELI 369.7 EL2 210.8 ALF 131.80

LAUNO40ATF AUG 30 1970 FLI_T TIN| lO0.O0 ARRIVAL 0ATE DEC 8 1970

H£LI(XF_N_'RIC CONIC

RL 151.05 LAL -._

RP 107.64 LAP .9"Z

RC 53.818 GL 8.57

PLANETOCENTRIC C(_IC

C3 9.973 VHL 3.158

LN_/ ATMTH LNCH TINE
9(3.00 5 |4 49

90.00 14 53 48

I[30.00 6 31 41

100.[30 _6 19 38

110.[30 7 29 43

110.00 17 38 3

0IFFERF._TI_/.. CORR1ECTIONS

TOE .0507 TRA -.4649 TC3 1.3395 _AU .2_06

ROE -.1428 RRA .0477 RC3-I.0936 FAU .05383

FOE .2982 FRA .4966 FC3-4.6729 BSP 4205

BOE .1515 8RA .4673 BC3 1.7292 FSP -764

0IST*NCE 264,883

LQ. 336,_2 VL 26,552 GAL -2,88 A2'L 88.98 H(A |15,82 SNA 126,13 ECC ,20363 INC 1,0164 Vl 29.497

LOP 92.04 VP 37.600 GAP -8.21 421 _ 90.44 TAL 191.42 TAP _07.24 RCA 100.45 APO 151.82 V2 33.206

GP -23.40 2AL 107.21 ZAP 30.60 ETS 43.37 _/_E 141.90 ETE 323.13 ZAC 78.74 ETC 261.81 CLP -20.29

OLA -9.17 RAL 228.72 RAO 6567,4 VlEL 11.461 PTH 1.99 VHP 6.066 OPA -44.78 RAP 244.12 ECC 1.1641

L-! T|I_ IN| LAT IN| I.OCG IN| RT ASC |NJ A2NTH IN| TIME PO CST T|M |NJ 2 LAT IN| 2 LONG
1773.18 -6.99 15.20 79.J0 117.51 5 44 L_ 1173.2 -3.25 8.52

4993.80 L_Z.60 219.19 81.88 72.47 16 17 2 4393.8 19.99 211.48

1525.LPZ -7.82 356.52 78.85 118.94 6 57 6 925.2 -3.90 349.93

4716.99 23.50 198.51 81.56 70.97 17 38 |5 4117.0 20.69 190.84

1343.48 -10.01 341.41 77.53 122.86 7 52 7 743.3 -5.61 335.08

4471.49 25.88 178.86 80.55 66.84 18 32 36 3871.5 22.52 171.31

MIO-COURS_ EgECUTIOq ACCURACY ORBIT OETERRINATION ACCURACY

SGT 1205.9 $6R 742.9 SG3 271.0 ST 273.5 S_ 261.2 SS 321.2

RRT -.7626 _F .8492 RTF -.8532 CRT -.4336 CRS .8191 CST .1348

S_ 1416,4 R23 -.1586 R13 .8928 LSA 397.3 HSA 295.6 554 30.8

SC,I 1349.7 $62 429.3 THA 151.72 ELI 320.6 EL2 200.5 ALF 138.03
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970)

LAUNCH DATE AUG 30 1970 FLIGHT TINE 102.00 ARRIVAL DATE DEC ID 1970

Hi_LIOCENTRIC CONIC

RL 151.05 LAL -.00

RP 107.61 LAP 1.10

RC 55.612 GL 1O.BI

PLANETOCENTRIC CONIC

C3 9.679 VHL 3.111

LI_ AZHTH LN_H TINE

90.00 • 52 36

90.00 lfl 10 45

IOO.OO 6 10 46

10(3.00 16 3_ 17

110.130 7 11 45

110.00 17 50 47

DISTANCE 271.577

LOL 336.ZZ VL 26.643 GAL -Z.98 A?L 88.74 HCA 119.05 .SMA 126.71 ECC .19874 INC 1.2562 Vl 29.497

LOP 95.27 VP 37.671 GAP -7.53 AZP 90.61 TAL 192.17 TAP 311.22 RCA 101.53 APO 151.89 V2 35.214

GP -25.51 ?AL 108.39 ZAP 33.91 ETS 41 .49 ZAE 140.63 ETE 3L:)0.33 ?AC 76.67 £TC 261 .79 CLP -23.1 3

CLA -6.66 RAL 228.06 RAD 6567.3 VEL 11.449 PTH 1.99 VHP 5.781CPA -46.91 RAP 243.86 ECC 1.1593

L-! TINE ZNJ LAT INJ LONG INJ RT ASC |NJ A_4TH [NJ TIIAC PO CST TIM INJ 2 LAT INJ _IJONG

i847.61 -9.3l 19.44 78.29 116.86 5 23 24 1247.6 -5.63 12.70

4907._O 20.72 Z13.56 80.14 70.26 16 32 33 4_07.5 17.85 206.06

1595.44 -I0.11 .48 77.86 118.28 6 37 21 995.4 -6.26 353.81

4634.89 21.58 193.17 79.80 68.79 17 52 31 4034.9 18.50 185.72

140A.51 -12.24 344.72 76.60 122.17 7 35 9 804.5 -7.9! 338.31

A398.59 23.84 174.17 78.75 64.75 19 4 5 3798.6 20.24 166.88
DIFFER1ENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY O_6IT 0ETERNINATION ACCURACY

TOE .0277 TRA -.4514 TC3 1.3837 BAU .2433 5GT 1201.9 SGR 823.3 S(,3 297.3 ST 257.5 SR 200.9 SS 403.8

ROE -.1069 RRA .0579 RC3-1.2731 FAU ,05782 RRT -.7902 RRF .884! RTF -.8554 CRT -.3620 CRS .8365 CST .1769
FOE .4067 FRA .5191FC3-5.1715 8SP 4348 560 1456.8 RZ5 -.1691 RJ3 .9047 LSA •40.3 HSA 273.8 SSA 30.4

DOE .1104 BRA .4551 Be3 ! .8802 FSP -848 SGI 1389.9 _2 436.3 THA 148.06 EL1 275.9 EL2 174.8 ALF 152.35

LAUNCH DATE AUG 30 1970 FLIGHT TINE 104.00 ARRIVAL OATE DEC 12 1970

HELIOCENTRIC CONIC 01STANCE 278.252

RL 151 .05 LAL -.00 LOL 336.22 VL 26.723 GAL -3.06 AZi. 88.49 HCA 122.28 SMA

RP IO7.59 LAP 1.28 LOP 96.51 VP 37.735 GAP -6.87 A_ ° 90.81 TAL 192.86 TAP

RC 57.469 GL 13.21 GP -27.85 ?AL 169.40 ZAP 37.47 ET5 39.77 _AE 139.33 ETE
PLANE TC_ENTRIC CONIC

C3 9.489 VHL 3.080 OLA -4.02 RAL 227.57 RAO 6567.3 Vl[L 11.440 PTH I .98 VHP 5.527 DPA -49.22
LNO4 ATNTH LNCH TIME L-! TINE INJ LAT INJ LONG INJ RT ASC ZNJ ATNTH INJ TIME PO CST TZH

90.00 4 30 37 1926.68 -11.70 24.02 77.68 115.97 5 2 44 1326.7

90.00 15 28 48 4820.66 18.63 Z08.05 78.79 68.28 16 49 9 4220.7

100.00 5 50 5 1670.36 -12.50 4.76 77.27 117.38 6 17 55 I070.4

1130.00 16 52 2 4552.21 19.45 187.95 78.44 66.84 18 7 54 3952.2

110.00 6 54 0 1470.25 -14.60 348.36 76.06 121.26 7 18 30 870.3

110.00 18 4 36 4325.08 21.63 169.61 77.34 62.86 19 16 41 3725.1

DIFFERENTIAL CORRECTIONS MIOoCOURSE EXECUTION ACCURACY

SGT 1187.6 _ 921.0 SG3 324.3

RRT -.8103 RRF .9125 RTF -.8553

SGB 1502.9 R23 -.1751 R13 .9171

SGI 1435.0 SG2 446.7 THA 143.80

TOE .0047 TRA -.4392 TC3 1.3960 BAU .2569

ROE -.0641 RRA .0707 RC3-1.4668 FAU .O6IB0

FOE .5343 FRA .5463 FC3-5.6381 8SP 4498
ODE .0643 8RA .4449 8C3 2.0249 FSP -934

127.23 ECC .19443 INC 1.5116 vI 29.497

315.15 RCA I02.49 APO 151.97 v2 35.222

317.17 ZAC 74.35 ETC 261.72 CLP -26.14

RAP 243.24 ECC 1.1562
INJ 2 LAT INJ 2 LONG

-8.12 17.17

15.52 200.75

-8.73 358.00

16.15 180.71

-10.35 341.83

17.82 162.55

ORBIT DETERMINATION ACCURACY

ST 247.2 SR 128,6 SS 499,0

CRT -.3609 CR5 .7714 CST .2672

LSA 513.4 MSA 249.5 $sA 28.9

ELl 252.7 EL2 J17.5 ALF 166.38

LAUNCH DATE AUG 30 1970 FLIGHT TIN[ 106.00 ARRIVAL OATE DEC 14 1970

HELIOCENTRIC CONIC

RL 151.05 LAL -.00

RP 107.57 LAP 1.45

RC 59.382 GL 15.78

PLANE TC_ENTRIC CONIC

C3 9.404 VHL 3.067

LNCH ATNTH LNCH TINE

9(3.00 • 8 47

90.00 15 •8 9

I00.00 5 29 33

IO0.DO 17 10 5

II0.00 6 56 27

IIO.OO 18 19 40

DIFFERENTIAL COgI_ECTIONS

TOE -.0178 TRA -.4289 TC3 1.3668 BAU .2712

ROE -.O119 RRA .0874 RC3-1.6693 FAU .06553

FOE .6833 FRA .5801 FC3-6.0327 8SP 4652
ODE .0214 BRA .4377 8C3 2.1575 FSP -I018

DISTANCE 284.908

LOt. 336.22 VL 26.793 GAL -3.13 AZL 88.21HCA 125.52 SHA 127.69 ECC .19064 INC 1.7860 Vl 29.497

LOP 101.74 VP 37.791 GAP -6.24 AZP 91.04 TAL 193.50 TAP 319.02 RCA 103.35 APO 152.04 v2 35.229

CP -30.45 7AL IIO.Z3 TAP 41.28 ETS 38.11 7AE 137.96 ETE 313.65 7AC 71.77 ETC 261.57 CLP -29.34

CLA -1.26 RAL 227.26 RAD 6567.3 VEL 11.436 PTH 1.98 VHP 5.309 CPA -51.72 RAP 242.17 ECC 1.1548

L-I TIN[ INJ LAT INJ LONG INJ RT A_ INJ A2_ATH INJ TIN[ PO CST TIH INJ 2 LAT INJ 2 LONG

2_I0.83 -14.16 Z8.98 77.52 J!4.78 4 42 18 1410.8 -10.70 22.O1

4732.9_ 16.33 202.63 77.87 66.54 17 7 2 4132.9 13.02 195.52

1750.33 -14.95 9.43 17.13 116.19 5 58 43 1150.3 -11.31 2.53

4468.6_I 17.13 182.82 77.49 65.12 18 24 33 5868.7 13.64 175.78

1540.91 -17.05 352.37 75.96 IZO.09 7 2 8 940.9 -12.93 345.69

4250.85 19.26 165.16 76.36 61.20 19 30 31 3650.8 15.27 158.31

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

5GT 1160.2 56R 1037.0 .5(,3 350.9 ST 244.0 SR 62.0 Ss 606.4

RRT -.8215 RRF .9347 RTI r -.8516 CRT -.7809 CRS .1116 CST .3825

S_B 1556,1R_3 -.1752 R13 .9298 LSA 614.7 MSA 229.4 SSA 26.4

5_I 1486,0 S_2 461.6 THAI 38._ EL1 248.9 EL2 38.0 ALF 168.51

LAUNCH DATE AUG 30 191'0 FLIGHT TINE 108.00 ARRIVAL 0ATE DEC 16 1970

_flELIOCENTR,I-C CONIC

RL 151.05 LAL -.00

RP 107.55 LAP 1.62

RC 61.346 GL 18.52

PLANETC(£NTR|C CONIC

C3 9.424 VHL 3.070

LNCH A_MTH LNCH TD4E
90,00 3 46 57

90.00 16 9 5

1OO.OO 5 9 5

1130.00 17 29 40

IIO.OO 6 19 2

110.00 18 36 l!

LOL 336.22 VL 26.855 GAL

LOP 104.98 VP 37.841 GAP

GP -33.29 7AL 110.83 ZAP

DISTANCE 291.542

-3.19 AZL 87.92 HCA 128.75 SMA 128.10 ECC .18733 INC 2.0835 Vl 29.497

-5.62 A2'P 91.30 TAL 194.08 TAP 322.83 RCA 104.10 AF_ 152.10 v2 35.235
4fl.33 ETS _.43 ZA£ 136.44 ETE 309.79 ZAC 68.92 ETC 261.33 CLP -52.76

0LA 1.63 RAL 227.14 RAO 6567.3 VEL !1.437 PTH 1.98 VHP 5.127 OPA -54.A0
L-J TINE INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TIN[ PO CST TIM

2100.69 -16.65 34.40 77.84 113.24 4 21 58 1500.7

4643.93 13.85 197.28 77.39 65.05 17 26 29 4043.9

1835.88 -17.45 14.55 77.47 114.66 5 39 39 1235.9

4383.98 14.64 177.77 77.00 63.64 18 42 44 3784.0
1616.84 -19.59 356.80 76.34 118.59 6 45 59 1016.8

4175.78 16.74 160.79 75.82 59.75 19 45 47 3575.8

01FFEREN?IAL CORRECTIONS

TOE -.0431 TRA -.4251 TC3 1.2706 BAU .2842
ROE .0545 RRA .1114 RC3-I.8639 FAU .06833

F0E .8614 FRA .6299 FC3-6.2776 BSP 4689

DOE .0695 BRA .4395 8C3 2.2557 FSP -1078

RAP 240.56 ECC 1.1551

INJ 2 LAT INJ 2 LONG
-13.37 27.26

10.37 190.33

-13.98 7.48

10.98 170.89

-15.62 349.92

12.60 154.14

ORBIT DETERMINATION ACCURACY

5T 252.5 SR 124.1 55 730.9

CRT -.7609 CRS -.9249 CST .5188

LSA 752.8 MSA 214.9 5SA 23.1

ELI 271.1 EL2 75.0 ALF 157.69

MID-(OURt_E EXECUTION ACCURACY

SGT 1115.9 _ 1167.5 5(,3 374.8

RRT -.8182 RRF .9513 RTF -.8406

SC_ 1615.0 R_3 -.168_ R13 .9425
$61 1540.0 $62 486.4 THA 133.42
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH OAT[ AU6 30 1970 FLIGHT ]'IN[ 110.00 ARRIVAL GATE CKC 18 1970

HELIOCENTRIC CONIC 01STANCE Z98.153

RL 131 .05 LAL -.0_ LOL 336.22 VL 26.909 GAL -3.24 ATL 81.59 PICA 131.98 SNA

RP 107.53 LAP !.79 LOP J08.22 VP 37.884 GAP °5.03 AZP 91.61 TAL 194.59 TAP

RC 63.355 GL 21.43 6P -36.40 ?AL 111.19 ZAP 49.62 ETS 34.64 ?_ 134.72 [TE
PLANE TOCENTRXC CONIC

C3 9.559 VML 3.092 DLA 4.64 RAL 227.23 RA0 6567.3 _[L 11.443 PTH 1.98 VHP

128.46 ECC .18445 IN(: Z.4095 vi 29.497

326.57 RCA 104.76 APO 152.15 VZ 35.240

305.39 ?AC 65.79 ETC 260.98 CLP -36.40

LNO4 A?NTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG

gO.OO 3 24 49 2}97.30 -19.15 40.39 78.69 111.27 4 I 26

90.00 16 31 57 4552.92 11.17 191.94 77.40 63.81 17 47 50

1OO.00 4 48 20 1927.90 -19.97 20.Z2 78.33 112.71 S 20 28

100.00 17 51 7 4297.55 11.97 J7Z.75 76.99 62.40 19 2 44

110.00 6 1 35 1698.67 -22.17 1.73 77.25 116.71 6 29 54

110.00 18 54 22 4099.55 14.07 156.49 75.76 58.52 20 2 41

DIFFERENTIAL CORN[CT|ONS NI0-COUR._E E]_CUT|ON ACCURACY

TOE -.0485 TRA -.4070 TC3 1.19"28 8AU ._1064 SGT |060.5 5GR 1331.7 SG3 397.7

ROE .1284 RRA .1343 RC3-2.O801 F_J .07153 RRT -.82107 _ .9645 RTF -.8303

FOE 1.0298 FRA .6593 FC5-6.478! 8SP 5129 _ |702.4 R23 -.|507 R13 .9551

80K .1372 8RA .4286 8(:3 2.3978 FSP -1179 SG| 1628.7 SGZ 495.5 THA 127.18

4.986 DPA -57.25 RAP 238.27 ECC 1.1573

INJ RT 45C INJ A_PNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1597.3 -16.09 33.05

3952.9 7.56 185.12

1527.9 -16.72 12.94
3697.6 8.18 166.01

1098.7 -18.41 354.62
3499.5 9.81 149.99

CR01T CETERMINATION ACCURACY

ST 245.1SR 252.3 SS 838.9
CRT -.6539 CRS -.9893 CST .5395

LSA 886.1NSA 204.6 SSA ZO._

ELI 318.0 EL2 150.4 ALF 133.69

ARRIVAL CATE CEC 20 1970

128.77 ECC .18197 I_ 2.7704 Vl 29.497

330,24 RCA 105.34 APO 152.20 v2 35.245

301,11 ?AC 62.41 ETC 260.50 CLP -40.29

LAUNCH DATE AUG 30 1970 FLIGHT TINE 112.00

HELIOCENTRIC CONIC 01STAI_E _04.740

RL 151.05 LAL -.00 LCL 336.22 VL 26.955 GAL -3.28 A2'L 87.23 HO_ 135.22 SMA

RP ;07.52 LAP J.95 LCP 11|.47 VP 37.9'Z| GAP -4.46 421= 91.97 TAL 195.02 TAP

RC 65.403 6L 24.52 GP -39.75 ?AL 111.Z9 ZAP 54.09 ETS 32.6§ 2AE 132.73 ETE
PLAN[TC(ENTRIC CCINZC

C3 9.825 _L 3.135 OLA 7.77 RAL 227.55 RA0 6567.4 _[L 11.455 PTH 1.99 VHP
LNO.I AZMTH LNCH TIN[ L-I TIN[ INJ I.AT INJ _ |NJ RTASC INJ A_ITH INJ

90.00 3 2 4 2301 ._ -21.59 47.09 80.12 108.78 3 40 26

90.DO 16 57 13 4459.13 8.30 186.54 77.94 62.83 18 11 32

100.00 4 27 9 2027.48 -22.46 26.57 79.79 110.26 5 0 57

100.00 18 14 49 4208.79 9.12 167,70 77.50 61.41 19 24 58

110.00 5 43 57 1787.17 -24.77 7.29 78.75 114.34 6 13 44

110.00 19 14 31 4021.87 11.27 152._ 76.21 57.51 20 21 32

OlrFERENTIAL COR_I[CTIONS NID-COJRSI[ E_CUTICN ACCURACY

TOE -.0532 TRA -.3¢J62 TC3 1.0386 8AU .3272 SGT 98_.7 ._R |508.9 ,_G3 414.1

ROE .2230 RRA .|678 RC3-2.2642 FAll .07307 RRT -.80|8 _ .97_8 RTF -.8055

FOE I .2207 FRA .'r061 FC3-6.4387 BSP 5426 SC_ I$01.Z R23 -.1281 R13 .9662

BOE .2293 BRA .4302 8C3 2.4911FSP -IZ_ ,_| |726.4 5G2 513.8 THA 120.59

4.892 OPA °60.22 RAP 235.11ECC 1.1617

TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

1701.9 -18.82 39.51

3852.I 4.59 179.82

1427.5 -19.50 19.03

3608.8 5.25 161.06

1187.2 -21.27 359.89

3421.9 6.91 145.85

ORBIT DETERNINATION ACCURACY

ST 240.6 SR 420.3 SS 9_8._

CRT -.6014 CRS -.9976 CST .5586

LSA 1055.7 HSA 197.8 SSA 17.3

ELI 449.7 EL2 179.7 ALF 112.85

LAUNCH C_TE AUG 30 1970 FLIGHT TIN[ 114.00 _RRIVAL CATE DEC 22 1970

HELIO(ENTRIC CONIC 01STAI_E 311.304

RL 151 .05 L4L -.00 LOL 336.22 VL 26.994 GAL -3.30 AZL 86.82 H(A 138.45 5_A 129.03 ECC .17984 1NC 3.1751 Vl 29.497

RP 107.51 LAP 2.11 LCP 114.71 VP 37.953 GAP -3.91 AZP 9_.38 TAL 195.38 TAP 333,83 RCA 105.83 APO 152.24 v2 35.249

RC 67.486 GL 27.79 GP -43,33 ZAL III.II ZAP 58.70 ETS 30,38 ZAE I_0.42 ETE 296.40 ZAC 58.78 ETC 259.86 CLP -44.43
PLAN[TC_ENTR|C CONIC

C3 10.248 VHL 3.20| OLA 11.04 RAL 228.10 RAC 6567.4 VEL 11.473 PTH 1.99 VHP 4,849 0PA -63,25 RAP 250.84 ECC 1.1687

LN_H AZMTH LI_H TIN[ L-I TIN[ INJ LAT INJ LON_ INJ RT 4EK_ INJ A2"NTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 2 38 10 2416.55 -23.90 54.69 82.21 105.65 3 18 26 1816.5 -21.52 46.83

90.00 17 25 31 4361.30 5.22 181.00 79.09 62.13 18 38 12 3761.3 1.45 174.35
I00.00 4 5 2 2136.35 -24.84 33.78 81.91 107.18 4 40 39 1536.3 -22,25 25.94

1130.00 18 41 19 4116.73 6.08 162.55 78.62 60.68 19 49 56 3516.7 2.13 155.99

I10.00 5 25 50 1883.54 -27.32 13.62 80.94 111.39 5 57 13 1283,._ -24.17 5.87
110.00 19 37 1 3942._0 8.33 I47.94 77._4 56.73 20 42 43 3342.3 3.89 141.66

DIFFERENTIAL CORRECTIONS NI0-COIJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0458 TRA -.3844 TE3 .8416 8AU .3500 ,SGT 887.9 _ 1702.6 S_3 422.8 St 226.3 5R 618.3 SS 1074.4

ROE .3384 RRA .2105 RC3-2.4120 FAU ,07314 RR7.-.7612 R_F .9606 RTF -.7608 CRT -.5335 CRS -.9993 CST .5105
FOE 1.4126 FRA .7559 FC3-6.1788 8SP 5775 _ 19_.3 R_) -.1013 RI_ .9756 LSA 1245.0 NSA 193.5 SSA 14.6

_E .3415 6RA .4_q2 8C3 2.5546 FSP -1272 561 1845.3 _2 53|.3 THA 113.74 ELl 651.1ELZ 187.5 ALF 102.14

LAUNCH OATE AUG 30 1970 FLIGHT TIN[ 116,00 _RRIVAL OATE CEC 24 1970

P_LIOCENTRIC CONIC

RL 151.05 LAL -.00

RP 107.50 LAP 2.25
RE 69.600 GL 31.26

PLANE TO(ENTRI C CONIC

C3 10.868 VHL 3.297

LNO4 ATMTH LNCH TIN[

90.00 2 12 15

90.00 17 57 47

lO0.O0 3 41 18

IDO.OO 19 11 24

llO.O0 5 6 48

110.00 20 2 24

DISTANCE 317.843

LOL 336.82 VL 27.02tS GAL -3.32 ATt. 86._6 HCA 141,69 ,5_A 129.25 ECC .17804 IN(; 3.6350 VJ 29.497

LOP 117.96 VP 37.979 GAP -3.57 ATP 9"Z.85 TAL 195.65 TAP 337.34 RCA 106.24 APO 152.27 v2 35.253
6P -47.10 7AL ||0.64 TAP 63,38 ETS 27,74 ZAE 127.77 ETE 291.52 7AC 54.95 ETC 259.03 CLP -48.84

OLA 14.43 RAL _8._0 RAO 6967.4 V1EL 11,_ PTH 2.00 VHP 4.865 0PA -66.25 RAP 225.14 ECC 1.1789
L-I TIN[ INJ LAT INJ LON_ INJ RT AS_ INJ A2't4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2544.17 -25.96 63.47 85.03 101.72 2 54 39 1944.2 -24.09 55.31

4257.51 1.89 175.|9 _0.95 61.74 19 8 44 3657.5 -1.90 168.56

LPZ56.97 -27.01 42.09 84.77 103.53 4 18 55 1657.0 -24.90 33.92

4019.93 2.83 157.20 80.41 60.23 20 18 24 3419.9 -1.15 150.68

19_9,45 -29.74 20.91 8_.91 107.69 5 39 58 1389.4 -27.03 12.77
3860.22 5.24 143.59 78.91 56.17 21 6 44 3260.2 .76 137.37

ORBIT OETERNINATION ACCURACY

ST 202.0 SR 842.7 SS 1177,7

CRT -.3375 CR$ -.9997 CST .3231

LSA 1449.6 MSA 190.9 SSA 12.3

EL1 845.6 EL2 189.5 ALF 94.87

DIFFERENTIAL CORRECTIONS

TOE -.0199 TRA -,3_9 TC3 .6155 BAU .3753

ROE .4771 RRA .2639 RC3-2.5084 FAU ,07158

FOE 1.5914 FRA .8044 FC3-5.7016 8,%° 6204

80E .4775 8RA .4536 8C3 2.5828 FSP -1281

MI0-CCURSE E_ECUTION ACCURACY

5GT 777.5 SGR 1909.7 S63 422.1

RRT -,6826 I_ .9855 RTF -,6786
SG8 2D61.9 R2_ _.0736 R13 .9828

$61 1988.4 _2 545.6 THA 106.83
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE AUG 30 1970

HELICNCENTRIC COIN[C

RL 151.g5 LAL -._0

RP 107.49 LAP 2.39

RC 71.740 GL 34.91

PLANE TOCENTRIC CL-_NIC

C3 11.752 VHL 3.47_

LNCH AZMTH LNCH TIME

_.O0 I 4Z 55

_].00 1_ 35 33

100.O0 3 14 51

100.00 19 46 18

110.00 4 46 15

llO.O0 20 31 Z3

FLIGHT TIME 118.00 ARRIVAL CATE CEC ?6 1970

ClSTANCE 3Z4.356

LL",L 336.?? VL ?7.053 0AL -3.3? ATL 85°83 HCA 144.92 SMA 129.43 ECC .17652 INC 4.1657 VI 29.497

LOP 121.20 VP 38.001 GAP -?.85 AlP 93.41 TAL 195.84 TAP 340.76 RCA 106.59 APO 157.28 V? 35.755

GP -51.03 7AL 109.88 TAP (o_I.03 ETS 24.64 7AE 124.77 ETE ?86.53 7AC 50.94 ETC 257.95 CLP -53.51

CLA 17.94 RAL ??9.95 RAO 6567.4 VEL 11.539 PTH ?.01 VHP 4.950 CPA -69.10 RAP 217.58 ECC 1.1934

L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LCkNG

2689.68 -?7.56 73.81 88.63 96.78 ? 27 45 2089.7 -76.33 65.36

4144.33 -1.76 168.88 83.61 61.73 19 44 37 3544.3 -5.5? 162.22

7393.74 -?8.77 51.83 88.45 98.49 3 54 44 1793.? -77.79 43.34

3916.00 -.69 151.50 83.02 60.11 20 51 34 3316.0 -4.66 144.96

7107.26 -31.87 29.42 87.76 103.07 5 ?1 23 1507.3 -?9.75 ?0.86

3774.75 1.99 139.11 81.35 55.87 ?I 34 18 3174.8 -?.51 132.91

CIFFERENTIAL CO_J_ECTIONS

TOE .0311 TRA -°3484 TC3 .3685 BAU .4019

RCE .6479 RRA .3307 RC3-2.5313 FAU .0C_"114

FDE 1.7463 FRA .8486 FC3-5.0198 BSP F_93

8CE .6437 BRA .4803 BC3 2.5580 FSP -1256

MI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 664.1 S(,R 2122.3 S(;3 410.6 ST 191.0 SR 1089.9 55 I763.7

RRT -.52}7 RRE, .9#190 RTF -.5164 CRT ,1131 CRS -.9999 CST -.I?73

SGB _23.8 R23 -.0468 RI3 .9879 LSA 1668.8 MSA 189.8 SSA 10.3

5_I 2152.7 SG2 557.8 THA 99.98 ELI 1090.1 EL? 189.7 ALF 88.83

LALR_CH CATE At.K, 30 1970 FLIGHT TIN? 12_.00

MELIC(ENTRIC CONIC

RL 151.05 LAL -.00

RP 107.48 LAP ?.53

RC 73.903 GL 38.75

PLANETOCENTRIC CONIC

C3 17.999 VHL 3.605

LNCH AZMTH LNCH TIME

9O.O0 I 7 21

90.00 19 21 46

I00.00 2 43 38

100.00 20 28 IO

llO.0O 4 ?3 11

110.00 ?I 5 7

ARRIVAL 0ATE CEC ?8 1970

CISTANCE 330.842

LCL 336.22 VL 27.074 GAL -3.31 AZL 65.21M_CA 148.15 5MA 129.58 ECC .17576

LOP 124.45 VP _.017 GAP -2.35 AZP 94.07 TAL 195.95 TAP 344.09 RCA 106.87

GP -55.07 ZAL I08.82 ZAP 7_.56 £TS 21.01 ZAE 121.43 ETE 781.46 ZAC 46.81

DLA 21.56 RAL 231.29 RAC 6567.5 VEL 11.592 PTH 2.03 V.HP 5.116 CPA -71.62

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AS'MTH INJ TIME PO CST TIM

2862.48 -28.31 86.39 93.01 90.52 1 55 4 2?62.5

4014.41 -5.92 161.59 87.38 62.26 L_L3 28 40 3414.4

2552.03 -29.80 63.51 9"2.96 92.44 3 26 I0 1957.0

3800.10 -4.61 145.13 86.66 60.43 21 31 30 3200.1

2240.58 -33.48 39.48 9_.59 97.32 5 0 32 1640.6

3684.31 -1.47 134.40 84.71 55.84 22 6 31 3084.3

DIFFERENTIAL CORRECTIONS

TOE .I176 TRA -.3188 TC3 .1200 BAU .4788

RCE .8380 RRA .4138 RC3-?.4644 FAU .06284

FDE 1.8632 FRA .8848 FC3-4.1857 B_ 7232

BOE .8462 BRA .5??4 BC3 2.4674 FSP -I196

INC 4.7893 V1 ?9.497

APO 157.79 V2 35.257

ETC ?56.58 CLP -58.43

RAP ?07.70 ECC 1.?139

_JJ ? LAT INJ ? LONG

-?7.94 77.75

-9.59 1 54 .84

-79.15 54 .76

-8.51 138.51

-37.I I _].57

-5.94 I?_.16

ORBIT 0ETERMINATIC_4 ACCURACY

ST 748.3 SR 1349.6 SS 1374.8

CRT .6390 CRS -.9999 CST _.6438

LSA 1897.9 MSA 189.9 SSA 8.5

ELI 1359.1 EL? 189.7 ALF 83.16

MI0-COURSE EXECUTION ACCURACY

SGT 582.4 S(,R 23}0.5 _T,3 387.9

RRT -.2136 RRF .9915 RTF -.2031

568 2402.2 R23 -.0226 Rl3 .9913

501 2334.1 £_Z 568.1 THA 93.25

LAUNCH CATE AUG 30 1970

HELIL_ENTRIC CC_IC

RL 151.05 LAL -.00

RP 107.48 LAP 2.65

RC 76.0H7 GL 47,76

PLANE TCK_ENTRIC CONIC

C3 14.77_ VHL 3._44

LNCH AZMTH LNCH TIME

9{].00 0 17 4?

"_.00 20 24 26

I00.00 ? ? 56

100.00 21 21 54

110.00 3 55 49

110.00 ?1 45 ?9

FLIGHT TIME 122.00 ARRIVAL CATE CEC 30 1970

LCw_ 336.72 VL ?7.090 GAL

LOP 127.7(] VP 38.0_Q GAP

6P -59.19 7AL 107.49 7AP

CISTANCE 337.301

-3.?9 AZL 84.46 HCA ]51.37 SMA I79.69 ECC .17423 INC 5.5375 Vl 29.497

-1.87 ATP 94.86 TAL 195.97 TAP 347.34 RCA I01._9 APO 152.78 V2 35.75H

76._3 ETS 16.78 ZAE 117.78 ETE ??6.30 7AC 47.58 ETC 254.8? CLP -63.58

CLA 25.29 RAL 232.9? RAC 6567.6 VEL 11.669 PTH ?.05 VHP 5.3_3 CPA -73.61 RAP 195.09 ECC 1.7437

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME P_ CST TIM INJ 2 LAT INJ ? LONG

3087.96 -?7.35 102.79 97._l 82.38 1 9 10 ?488.0 -?fl.l 3 94.21

3845.18 -11.16 151.97 97.71 63.80 ?1 ?8 31 3745.? -14.59 144.92

2748.7? -29.47 78.10 98.17 84.78 ? 48 44 ZI4H,7 -?9.89 69.32

3659.65 -9.26 137.29 91.71 61.45 2? 22 53 3059.7 -13.00 130.50

?395.50 -34.18 51.51 98.41 90.24 4 35 45 1795.5 -33.77 47,29

3585.64 -5.23 129.23 89.25 56.17 ?_ 45 15 ?985.6 -9.64 127.91

CIFFERENTIAL CORRECTIONS

TCE .2534 TRA -.7755 TC3 -.1094 BAU .4548

RCE 1.0640 RRA .5158 RC3-2.2997 FAU .05594

FOE 1.9315 FRA .9079 FC3-3.7771 B?:_ 78?5

_CE 1.0937 _RA .5848 OC3 2.301_ FSP -1105

LAUNCH CATE AUG )O 1970

HELIC_ENTRIC CONIC

RL 151.05 LAL -.00 LOL 336.?2 VL 77.101 GAL

RP 107.48 LAP ?.77 LOP 130.95 VP _').038 GAP

MI0-CCURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

Sw3T 596.6 SGR 2522.4 SC,3 354.9 ST 401.5 SR 1607.0 SS 1355.6

RRT .2402 RR_ = ."3932 RTF .7527 CRT .8746 CRS-I.O000 CST -.8770

S(,B 2592.0 1_3 -.CK)IO RI3 .9933 LSA 7131.8 MSA 191.3 SSA 7.I

,5(;I 2526.6 $62 578.? THA 86.57 ELI 1645.5 EL2 190.1 ALF 77.51

FLIGHT TIME I74.(_I ARRIVAL DATE JAN 1 1971

01STANCE 343.731

-3.26 AZL 83.54 HEA 154.59 5HA 129.76 ECC .17341 INC 6.4578 VI ?9.497

-1.40 AlP 95.84 TAL 195.90 TAP 350.49 RCA 107.26 A_ 152.76 V? 35.?59

RC 78.289 GL 46.90 GP -63.39 7AL 105.89 7AP 6)0.74 ETS 11.88 ZAE 113.83 ETE 271.07 ZAC 38.77 ETC 25?.53 CLP -68.95

PLANETCK:ENTRIC CONIC

C3 17.370 VHL 4.168 OLA

LNCM ATMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT AS( INJ AA'MTH INJ TIME

83.12 ?I 30 ? 3687.07 -20.95 144.81 101.38 69.37 ?? 31 ?9

96.88 23 23 4? 3319.50 -_.93 117.84 101.37 69.35 24 19 I

I00.00 0 50 52 3052.38 -25.62 99.78 103.06 74.05 I 41 44

100.00 27 49 ?9 3429.43 -16.40 123.93 99.34 64.65 23 46 38

I10.00 3 20 13 2584.68 -33.26 66.18 104.95 81.63 4 3 18

I10.00 72 36 37 3469.89 -9.57 123.08 95.44 57.03 23 34 27

OIFFERENTIAL CORRECTIONS MIO-COUR.SE EXECUTION ACCURACY

TOE .4585 TRA -.?112 TC3 -.7977 BAU .4772 S_T 754.5 SOR _683.2 SG3 313.7

ROE 1.3226 RRA .6424 RC3-2.0332 FAU .04774 RRT .6081RRF .9943 RTF .6708

FCE 1.9479 FRA .9174 FC3-?.3794 BSP 8424 ,_e 2787.2 R_3 .0184 RI3 .9944

BOE 1.3998 eRA .6762 BC3 2.0549 FSP -986 SGI 2724.1 SG? 589.9 THA 79.81

29.07 RAL 234,87 RAO 6567.7 VEL 11.779 PTH 2.08 VHP 5.778 ÙPA -74.86 RAP 179.83 ECC 1.2859

PO CST TIM INJ ? LAT INJ ? LONG

_]87.1 -73.57 137.05

7719.5 -23.56 110.09

7457.4 -77,56 91.57

2829.4 -19.68 116.68

1984.7 -34.06 57.03

2869.9 -13.85 116.59

ORBIT CETERMINATION ACCURACY

ST 638.? SR 1844,1 SS 1354,4

CRT .9485 CR5-I.0000 CST -.9501

LSA ?367.4 MSA 194.4 SSA 6.0

ELI 1941.9 EL? 197.0 ALF 71.64
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL .5. 1970,

LAUNCH CATE AUG 30 1970 FLIGHT TIME 126.00 ARRIVAL GATE JAN 5 1971

HELI(XENTRIC CONIC

RL 151.O5 LAL -.00

RP 107.48 LAP Z.87

RC 80.507 GL 51.13

PLANE TOCENTRIC CONIC

C3 21.276 VHL 4.613

LNCH AZMTH LNCH TIE

72.58 20 22 29

I07.42 0 53 24

72.58 20 22 29

107.42 0 53 24

llO.O0 2 21 11

110.00 23 53 52

01STANCE 350.129

LOL 336.22 VL 27.107 OAL -3.22 AZL 82.37 HCA 157.81 SMA 129.81 ECC ,17278 INC 7.6252 Vl 29.497

LOP 134.20 VP 38.042 GAP -.95 AZP 97.07 TAL 195.75 TAP 353.55 RCA 107.38 APO 152,24 V2 35.258

GP -67.67 ZAL 104.06 ZAP 84.19 ETS 6.18 ZAE 109.61ETE 265.46 ZAC 33.88 ETC 249.48 CLP -74.54

CLA 32.86 RAL 237.15 RAO 6567.9 VEL 11.944 PTH 2.13 VMP 6.345 0PA -75.16 RAP 162.84 ECC 1.3502

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3977.78 -22.19 167.17 108.02 65.11 21 2B 47 3377.8 -25.35 159.56

3124.63 -22.18 103,80 108.02 65.10 I 45 28 2524.6 -25.34 96.19

3977.78 -22.19 167.17 108.0Z 65.11 21 28 47 3377.8 -25.35 159.56

3124.63 -22.18 I03.80 108.02 65.10 I 45 28 2524.6 -25.34 96,19

2854.57 -28.82 85.91 I11.00 70.78 3 8 46 2254.6 -31.17 77.49

3295.84 -15.84 113.49 104.49 59.31 24 48 48 2695.8 -19.79 106.60

\NIC-COL_WE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

$6T |041.8 $6R 2793.2 $63 267.2 ST 952.4 SR 7031.5 SS 1320.0

R_T .7946 RRF .9950 RTF ,8076 CRT .9741 CRS-1.000O CST -.9756

5GB 2981.1RZ3 .0361 R13 .9947 LS4 2595.5 MSA 199,4 SSA 5.0

$61 2919.0 $62 605.3 THA 72.73 ELI 2235,1 EL? 195.7 ALF 65.25

OIFFERENIIAL CORRECTIONS

TCE .7656 TRA -.1127 TC3 -.4241BAU .4934
ROE 1.6100 RRA .7986 RC3ol.68ZO FAU .03879

FOE 1.9108 FRA .9107 FC3-1.5785 B_ o 9039

ECE 1.7828 BRA ,8065 BC3 1,7346 FSP -850

LAUNCH DATE AUG 30 1970 F'LIC_IT TIE |28,00 ARRIVAL CATE JAN 5 I971

HELIC_ENTRIC CONIC

RL 151.05 LAL -.00

RP 107.48 LAP 2.97

RC 82.739 GL 55.36

PLANE TOCENTRIC CONIC

C3 27.461VHL 5.240

LNCH A_MTH LNCH TIME

65.83 19 53 22

114.17 1 43 32

65.83 19 53 _l
114.17 I 43 32

65.83 19 53 L_Z

I14.17 1 43 32

01FFERENTIAL CORRECTIONS

TOE 1.2322 TRA .O441 TO3 -,4764 BAU .4982

ROE 1.9120 RRA .9932 RC3-1.2706 FAU .02960
FOE 1.8283 FRA .8907 FC3 -.9332 BSP 9630

EOE 2.2746 BRA .9941 BC3 1.3570 FSP -704

OISTAN(E 356.4_e2

LCL 336.22 VL 27.110 GAL -3.16 AZL 80.84 h_A 161,01 SMA 129.82 ECC .17232 INC 9.1645 Vl 29.497

LOP 137.45 VP 38.045 GAP -,51 AZP 98,67 TAL 195.50 TAP 356.51 RC4 107.45 APO 152.20 v2 35.257

GP -72.11 2AL 102.O4 ZAP 87.07 ET$ 359.39 ZAE IO5.10 ETE 259.30 ZAC 29.36 ETC 245.16 CLP -80.42

OLA _,57 RAL 239.79 RAO 6568.1 VEL 12,200 PTH 2.19 VHP 7.160 EPA -74.45 RAP 145.73 ECC 1 .4519
L-J TIME INJ LAT INJ LONG |NJ RT ASC INJ AS'MTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

4160.44 -L_.44 181.66 115.97 60.34 21 2 42 3560.4 -26.21 174.33

3067.05 -L_Z.43 99.42 115.96 Co0.33 2 34 39 2467.0 -26.20 92.10

4160.44 -L:_Z.44 181.66 115.97 60.34 21 2 42 3560.4 -26.21 174.33

3067.05 -£_Z.43 99.42 115.96 60.33 2 34 39 2467.0 -26.20 92.10

4160.44 -22.44 181.66 115.97 60.34 21 2 42 3560.4 -26.21 174.33

3067.05 -22.43 99.42 115,96 60.33 2 34 39 2467.0 -26.20 92.10

MI0-CC_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

$6T 1438.0 $6R 2823,4 SG3 219.0 ST 1347.4 SR 2129.8 SS 1257.0

I_T .8774 RRF .9932 RTF .8929 CRT .9841 CRS -.9999 CST -.9861

3168,5 RZ3 .0530 RI3 .9946 LSA 2808.7 MSA 207.4 SSA 4.2

561 3105.8 $62 627.1 THA 64.82 ELI 2512.1 EL2 ?02.8 ALF 57.86

LAUNCH GATE AUG 30 1970 FLIGHT TIME 130.00 ARRIVAL GATE JAN 7 1971

HELIC_CENTRIC CONIC

RL 151.05 LAL -.00

RP 107.49 LAP 3.06

RC 84.985 GL 59.42

PLAN(TC_CENTRIC CONIC

C3 37.953 VHL 6.161

LNCH AZMTH LNCH TIME

_'}.44 19 38 36

119.56 2 22 4

60.44 19 38 36

119.56 2 22 4

60.44 19 38 36

119.56 2 22 4

CISTANCE 362.812

LOL 336.22 VL 27.109 6AL -3.09 4ZL 78.70 HCA 164.20 SM4 129.82 ECC .17201 INCII.2992 Vl 29.497

LOP 140.70 VP 38.040 GAP -.09 AlP 100.88 T4L 195.17 TAP 359.37 RCA 107,49 APO 152.15 V2 35.255

GP -76.82 ZAL 99.90 lAP 89.31ETS 350.63 Z4E 100.21ETE 251.60 7AC 24,60 ETC 238.31 CLP -86195

CLA 40,03 RAL 242.77 RAG 6568.5 VEL 12.622 PTH 2.29 VHP 8.360 DPA -72.70

L-I TIME INJ LAT INJ LONG INJ RT A_C INJ A_WTH INJ TIME PO CST TIM

4318.89 -21.25 193.92 125.L:_ 55.25 20 50 35 3718.9

3071.32 -71.24 98.97 125.19 55.24 3 13 16 2471.3

4318.89 -21.25 193.92 !25.20 55.25 20 50 35 3718.9

3071.32 -21.24 98.97 125.19 55.24 3 13 16 2471.3

4318_89 -21.25 193,9_d 125.2fl 55.25 20 50 35 3718.9

3071.32 -21.24 98.97 125.19 55.24 3 13 16 2471.3

CIFFERENTIAL CORRECTIONS

TDE 1.9780 TRA .3176 TC3 -.4519 BAU .4824

ROE 2.1618 RRA 1.7299 RC3 -.8365 FAU .OL_]6_

FCE 1.7147 FRA .8622 FC3 -.4717 BSP 10195
EOE 2.9301 ERA 1.2703 BC3 .9507 r_ -560

MI0-COOR_ EXECUTION ACCURACY

$6T 1960.3 $6R 2708.5 $63 172.3

RRT .9132 RRF ._40 RTF .9365

568 3343.5 R"Z3 .0695 RI3 .9941

561 3277.7 $62 660.2 THA 54.91

RAP 129.88 ECC 1.6246

INJ 2 LAT INJ 2 LONG

-25.65 187.05

-25.64 92.10

-25.65 187,05

-25.64 92.10

-25.65 I_7.E5

-25.64 92.10

ORBIT 0ETERMINATION ACCURACY

ST 1843.3 SR 2060.1 SS 1174.1

CRT .9878 CRS -.9997 CST -.9913

LSA 2995.3 MSA 220.2 SSA 3.6

ELI 2756.0 EL2 214.9 ALF 48.22

LAUNCH CATE AUG 3(3 1970 FLIGHT TIME 132,00 ARRIVAL GATE JAN 9 1971

HELIC_ENTRIC CONIC

RL 151.O5 LAL -.00

RP 107.50 LAP 3.14

RC 87.241GL 63.04

PLANE TOCENTRIC CONIC

C3 57.583 VHL 7.588

LNO4 AZMTH LNCH TIME

56,22 19 33 25

123.78 2 53 18

56.?2 19 33 25

123.78 2 53 18

56.22 19 33 25

123.78 2 53 18

01STANCE 369,076

LOL 336.22 VL 27.104 GAL -3.00 4ZL 75.53 M_CA

LOP 143.95 VP _i.035 GAP .31 AlP 104.13 TAL

GP -82.02 ZAL 97.70 ZAP 90.84 [TS 336.64 ZAE

167.35 S_A 129.78 ECC .17181

194.74 TAP 2.08 RCA 107.49

94.75 ETE 238.96 ZAC 19.41

ELA 42.97 RAL 246.03 RAO 6569.0 VEL 13.377 PTH 2.44 VHP 10.219 CPA -69.87

L-I TIME INJ LAT INJ LONG INJ RT A,SC INJ 4234TH INJ TIME PO CST TIM
4473.41 -18.!6 _04.81 I35.43 50,36 _ 47 58 3873=4

3125.32 -18.14 101.15 135.42 50.35 3 45 24 2525.3

4473.41 -18.16 L_4.81 135.43 50.36 2'0 47 58 3873.4

3125.32 -18.14 101.15 135.42 50.35 3 45 24 2525.3

4473.41 -18.16 204.81 135.43 50,36 L_0 47 58 3873.4

3125.32 -18.14 101.15 135.42 50.35 3 45 24 2525.3

CIFFERIENTIAL CORRECTIONS

TOE 3.2842 TRA .8832 TC3 -.3f_l BAU .4244

ROE 2.0224 RRA 1.4517 RC3 -.4175 F4U .O1229

FOE 1.5982 FR4 .8377 FC3 -.1847 6SP 10700

EOE 3.8570 ERA 1.6992 0C3 .5fl13 FSP -428

1NC14.4713 Vl 29.497

APO 152.08 v2 35.253

ETC 224.81 CLP -96.07

RAP 115.82 ECC 1.9477

INJ 2 LAT INJ ? LONG

-23.14 198.54

-23.12 94.87

-23.14 198.54

-23.12 94.87

-23.14 198.54

-23.12 94.87

ORBIT 0ETERMINATION ACCURACY

ST 2494.9 SR 1591.9 SS 1089.8

CRT .9845 CRS -.9972 CST -.9948

LSA 3144.4 MSA 242.1 SSA 2.9

ELI 2950.0 EL2 236.4 ALF 32.37

MI0-COt_54_ EXECUTION ACCURACY

$6T 2697.9 $6R 2231.0 563 130.5

RRT .91_5 RRF ._37 RTF .9651

$68 3500.8 R_3 .0861 R13 .9935

SGI 3427.1 S(,2 714.6 THA 39.O9
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5, 1970

LAUNCH BATE AUG 30 1970

HELIC(ENTRIC C,C_NIC

RL 151.05 LAL -.00

RP 107.51 LAP 3.2I

RC 89.506 GL 6_.6A

PLAN[TC(ENTRIC C(_INIC

C3 I00.058 VHL 1O.['J_3

LNCH AIMTH LNCH TIP4[

53.65 19 36 37

I26.35 ) 16 4)

53.65 19 36 )7

126.35 3 16 4)

53.65 19 36 37

126.55 3 16 43

FLI6HI TIME 134.00 ARRIVAL GATE JAN ii 1971

CISTANCE 375.251

LOc 336.22 VL 27.096 GAL -2.89 AZL 70.32 PICA 170.44 5.MA 129.73 ECC .17170 INC19.6766 VI 29.497

LOP 147.20 VP 38.026 GAP .68 AZP 109.42 TAL 194.17 TAP 4.61 RCA I07.46 APO 152.00 V2 35.249

GP -87.76 7AL 95.52 7AP 91.64 ETS 298.64 ZAE 88.25 ETE 202.50 ZAC 13.38 ETC 183.21 CLP-137.00

CLA 44.84 RAL 249.37 RAO 6569.9 VEL 14.879 PTH 2.69 VHP I3.352 0PA -65.57 RAP I03.42 [CC 2.6467

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A;eNTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

4627.95 -12.94 213.96 146.03 46.68 20 53 44 402_.0 -18.35 208.26

3226.18 -12.92 105.45 146.01 46.68 A 1O 10 2626.2 -18.33 99.74

4627.95 -12.94 213.96 146.0] 46.68 20 53 AA 4028.0 -18.35 208.26

3226.18 -12.92 105.45 146.01 46.68 4 I0 3(3 2626.2 -18.33 99.74

4627.95 -12.94 213.96 146.03 46.68 20 53 44 4028.0 -18.35 208,26

3226.18 -12.92 105.45 146.01 46.68 4 IO 10 2626.2 -18.33 99,74

CIFFERENTIAL CORMECTION5 MIC-COURS[ EXECUTION ACCURACY ORelT CETERMINATION ACCURACY

ICE 5.2448 IRA 2.2976 TC3 -.1919 8AU .2656 SGT _552.1 _ 7_.} S/v3 96.3 ST _55.4 SR 419.5 SS 1038.7

RCE -.6502 RRA .7964 RC3 -.0509 FAU .00415 RRT .04Z9 I_ .1444 RTF .9932 CRT -.7891CR5 .7597 CST -.9989

FEE 1.5306 FRA .8464 FC3 -.0359 6SP 11127 566 3630.S R23 .0999 RI3 .9934 LSA 3243.7 MSA 261.9 SSA 2.1

_CE 5.2850 (_RA 2.4317 BE3 .1985 FSP -317 ,5_1 }_5Z.} ,f_2 749.6 THA .54 EL1 34)73.4 EL2 256.2 ALF 173.77

LAUNCH BATE AUG 30 1970 FLIGHT TINE 156.00 ARRIVAL GATE JAN 13 1971

HELIC_ENTRIC CONIC 01STANCE _I .243

RL 151.05 LAL -.00 LOL 336.22 VL 27.085 GAL -2.73 AZI.. 60.40 M_ 175.38 5HA

RP 107.52 LAP 3.26 LOP 1SO.45 VP _.014 GAP .99 AZP 119.44 TAL 193.39 TAP

RE 91.778 GL 65.69 6P -82.53 ZAL 93.48 ZAP 9I .71 ET_FZlS.14 Z_tAE 79.44 ETE

PLANE TOCENTRIE CONIC

C3 215.04Z VHL 14.664 0LA 44.24 RAL 252.14 RAO 6571.2 VEL 16.340 PTH 3.03 VHP
LNCH A2MTH LN(ZH TIME L-| TIME INJ LAT ZNJ LOINKe |NJ RT A_ INJ A;_ATH INJ TIME

54.48 19 50 52 4758.75 -6.29 219.47 155.66 46.12 21 10 II

125.52 3 24 38 3373.66 -6.28 112.48 155.64 46.12 4 20 51

54.48 19 50 52 4758.75 -6.29 219.47 155.66 46.12 21 IO II

125.52 3 2A 38 3373.66 -6.28 112.48 155.64 46.12 4 20 51

54.48 19 50 52 4758.75 -6.29 219.47 15_.66 46.12 21 I0 11

125.52 3 24 _kq 3)73.66 -6.28 112.48 155.64 46.12 4 _ 51

DIFFERENTIAL CORRECTIONS MI0oCOURSE EXECUTION ACCURACY

TOE 2.3276 TRA 2.1977 TC3 .0049 BAU .2250 ._T 1504,5 ,S(_q 3394.] 5_3 72.0

ROE-7.AJ23 RRA-3.2|82 RC3 -.0781 FAU-.O0636 RRT -._B3 RRF -._86 RTF .9712

FOE 1.6309 FRA .9737 FC3 .0256 BSP 11010 S(,6 3712.6 R23 -.0852 RI3 -.995A

BeE 7.7692 BRA 3.8970 BE3 .b783 FSP -228 561 3676.5 ._02 516.5 THA 112.84

129.66 ECC .17159 INC29.6017 Vl 29.497

6.78 RCA 107.AI APO 151.90 V2 35.245

123.54 ZAC 6.24 ETC 74.92 CLP 103.28

19.382 0PA -58.57 RAP 92.28 ECC 4.5390

PC, CST TIM INJ 2 LAT INJ 2 LONG

4150.7 -1 .80 214.01

2773.7 -I .78 107.01

4158.7 -1 .80 214.01

2773.7 -I .78 107.01

4158.7 -I .80 214.01

2773.7 -I .78 107.01

ORBIT 0ETERMINATION ACCURACY

5T 977.9 5R 2943.6 55 1099.9

CRT -.9607 ERS .9979 CST -.9914

LSA 3285.7 MSA 187.8 SSA 1.8

ELI 3096.5 EL2 101.7 ALF 108.11

LAUNCH GATE AUG 30 1970 FLIGHT TIME 138.00

HELIOCENTRIC CONIC CISTANCE 386.694

RL 15_.05 LAL -.00 LOL 336.22 VL 27.072 GAL -2.47 AZL 37.13 MCA 175.85 5HA

RP 107.5] LAP 3.31 LOP 153.70 VP 38.000 GAP 1.16 AZP 142.80 TAL 192.09 TAP

RE 94.056 GL 58.55 GP -67.46 7AL 91.73 7AP 91.17 ETS 191.71 7AE 64.21ETE

PLANE TC(ENTRIC CONIC

C} 638.926 VHL 25.277 CLA 36.72 RAL 252.75 RAO 6572.6 VEL 27.572 PTH 3.40 VHP

LNCH ATMTH LNCH TINE L-I TIME INJ LAT

65.58 2'0 43 46 4730.5! -.77

114.42 2 36 33 3629.43 -.76

65.58 20 43 46 4730.51 -.77

114.42 2 36 33 3629.43 -.76

65.58 20 43 46 4730.51 -.77

114.42 2 36 33 3629.43 -.76

CIFFERENTIAL CCRRECTIONS

TCE-2.A979 TRA .8214 TC3 -.0503 8AU |.9086

RC-II.7294 RRA-7.1088 RC3 -.2177 FAU-.032II
FCE 2.1263 FRA I .4i'W]7 FC3 .0435 BSP 10827

_0211.9924 BRA 7.1561 0C3 _.2234 F_W) -186

ARRIVAL GATE JAN 15 1971

129.56 ECC .17120 INC52.8680 Vl 29.497

7.94 RCA 107.38 APO 151.74 v2 35.240

98.37 lAB 12.13 ETC 305.78 CLP 93._6

HELIOCENTRIC CONIC

RL 151 .05 LAL -.00 LOL 336.22 VL 27.056 GAL

33.085 CPA -44.76 RAP 82.08 ECCll.5151

INJ LONG INJ RT A,_C INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

212.40 161.73 53.29 22 2 37 41_E).5 -5.54 206.38

129.53 161.71 53.29 3 37 2 )029.4 -5.53 123.52

212.40 161.73 53.29 22 2 37 4130.5 -5.54 206,38

129.53 161.7I 53.29 3 37 2 3029.4 -5.53 123.52

212.40 161.73 53.29 22 2 37 AI30.5 -5.54 206.38

129.53 161.71 53.29 3 37 2 )029.4 -5.53 123.52

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.5_T 662.8 ,SGR 3510.1 563 58.3 ST 570.5 SR 2726.5 $5 1423.9

RRT .5667 _ -.9978 RTF -.5175 CRT .9409 CRS .9995 CST .9296
,_ 3572.1 _3 -.0751RI3 -.9967 LSA 3122.1MSA 198.1 SSA 1.6

•_I _5_0.6 .S(,_ 542.9 THA 8_.74 ELI 2779.O EL2 189.5 ALF 78.81

LAUNCH BATE AUG )0 1970 FLIGHT TINE 140.00 _ ARRIVAL BATE JAN 17 1971

DISTANCE 397.647

-3.26 A2'L 167.58 P/(_ 183.43 5N_ 129,45 ECC .17598 INC77.5771

RP 107.55 LAP 3.35 LOP 156.95 VP 37.984 G_P 2.81 AZP 12.44 TAL 195.57 TAP 19.00 RCA 106.67 APO 152.24

RC 96.339 GL -48.05 GP 54.I0 ZAL 91.83 ZAP 92.21 ET5 182.65 ZAE 57.43 ETE 273.89 2AC 131.90 ETC 281.95

PLANE TC_ENTRIC CONIC
C31258.084 VHL 35.469 OLA -66.97 RAL LP'ZO.26 R_0 6573°| VEL 37.140 PTH 3.54 VHP 45.633 _PA 72.65 RAP 36.45

Vl 29.497

V2 35.235

CLP 93.77

ECC21.7049

LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ A_ATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

26.39 4 24 19 2436.67 -.98 76.4_ 130.66 156.96 5 4 56 1836.7 6.38 73.73

153.61 14 36 48 704.02 -.97 2g0.|7 |)0.68 156.96 14 48 32 104.0 6.39 _87.45

26.39 4 24 19 2A36.67 -.98 76.45 110.66 156.96 5 4 56 1836.7 6.38 73.73

153.61 14 36 48 704.02 -.97 290.17 I)O.68 156.96 14 48 32 104.0 6.39 287.45

26.39 4 24 19 2436.67 -.98 76.45 I30.66 156.96 5 4 56 1836.7 6.38 73.73

153.61 14 36 48 704.02 -.97 290.17 I30.68 156.96 I4 48 32 104.0 6.39 287.45

CIFFERENTIAL CORRECTIONS MIO-COURS_ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TEE 6.7233 TRA 1.2728 TC3 -.I124 BAU 4.1346 SGT 1446.0 SGR 2934.3 ..9;3 57.4 ST 1097.7 SR 2488.6 SS 2266.8

R0-15.4016 RRA .2928 RE3 .2186 gAU-.O6..q04 RRT -.9132 RRF .9994 RTF -.9123 CRT -.9874 CRS-1.0000 CST .9877

FOE-3.5584 FRA .0582 FC3 .046_ 85P 9911 ._8 3271.2 R"Z} -,0779 RI3 .9964 LSA 3536.9 MSA 164.2 SSA 2.4

60E16.8051 6RA 1.3060 BE3 .2458 FSP -179 SGI 3227.1 ,_v2 535.8 THA 114.96 ELI 2715.3 EL2 159.0 ALF 113.62
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE AUG 30 1970

HELIOCENTRIC CONIC

RL 151.05 LAL -.00

RP 107.57 LAP 5.37

RC 98.6Z4 GL -62.88

PLANE T(XENTRIC CONIC

C5 385.130 VHL 19.625

LNO-I AZHTH LNCH TII4E

14.91 1 28 41

165.09 IZ 29 Z5

14.91 1 28 41

165.09 12 29 25

14.91 1 28 41

165.09 12 29 23

FLIGHT TINE 142.00

OISTANEE 402.344

L0L 356.22 VL 27.038 GAL -2.83 A?L 130.30 HCA 185.22 ,_44

LC_o 160.70 VP 37.965 GAP Z.77 A?P 49.82 TAL 193.57 TAP

GP 75.37 ?AL 92.75 ?AP 95.92 ETS 178.29 ?AE 79.23 £TE

129.35 ECC .17486

18.79 RCA 106.72

268.56 ?AC 152.55

0LA -76.91 R4L 182.21 RAD 657Z.1 VEL 22.504 PTH 5.26 VHP

L-! TINE IN| LAT IN| LONG |NJ RT A_ |NJ 4214TH IN| TIN|

2588.04 4.02 81.54 91.32 166.87 2 8 29

6OO.14 4.05 283.21 91.55 166.87 12 59 25

2388.04 4.02 81.54 91.32 166.87 2 8 29

600.14 4.05 285.21 91.55 166.87 12 5923

2588.04 4.02 81.34 91.32 166.87 2 8 29

600.14 4.05 283.21 91.55 166.87 12 59 25
MID-COURSE EXECUTION ACCURAC_

S_T 1326.1 S6R 3692.4 S_3 69.0

ART -.9387 _ .9989 RTF o.9266

5r_ 3923.3 R23 -.0702 RI3 .9970

•_1 34_o4 _ 4_.8 THA 108.87

ARRIVAL CATE JAN 19 1971

01FFERENTIAL CORR[CTIONS

TOE 2.1437 TR4 .8836 TO3 -.0676 BAU 1.0L=08

ROE-9.4084 RRA-I .8_87 RE3 .1864 FAU-.OI487

FOE-2.1021FR4 -._55 FC5 .0534 8SP |LP_45

8DE 9.6496 i_A 2.0510 9C3 .1963 FSP -L:_ZO

1NC40.2998 Vl 29.497
APO 151.95 V2 35.229

ETC 286.47 CLP 105.72

25.095 0PA 79,51 RAP 293.87 ECC 7.3385

PO CST TIN IN| 2 LAT IN| 2 LONG

1788.0 11.81 79.91

• 1 11.81 281.78

1788.0 11.81 79.91

• 1 11.81 281.78

1788.0 11.81 79.91

• 1 11.81 281.78

ORBIT DETERHINATION ACCURAC¢

ST 713.1 SR 2836.5 SS 1368.9

CRT -.9695 CRS -.9999 CST .9657

LSA 5224.6 NSA 175.7 SSA 1.6

ELI 2919.8 EL2 169.8 ALF 105.74

LAUNCH DATE AUG 30 1970 FLIC#IT TIN[ 144.00 ARRIVAL DATE JAN 21 1971

HELICX:ENTRIC CONIC 0ISTANCE 408.062

RL 151 .05 LAL -.00 LGL 356.L=_ VL 27.018 GAL -2.60 AZL 115.19 _ 187.99 SMA 129.19 ECC .17499 INC25.1910 VI 29.497

RP 107.59 LAP 5.59 LGP 163.43 VP 37.945 GAP 3.00 A?P 65.02 TAL 192.40 TAP 20.59 RCA 106.59 APO 151.80 V2 35.222

RE 100.910 GL -6fl.91 GP 82.71 ZAL 93.74 ZAP 96.66 ETS 133.93 ZAE 90.49 ETE 225.75 ?AC 161.42 ETC 258.79 CLP 156.08

PLANETC(ENTRIC CONIC

C3 158._66 VHL 12.584 DLA °76.84 RAL 167.$6 RAD 6570.7 VEL 16.724 PTH 2.90 VHP 16.024 OPA 70.56 RAP 263._0 ECC 3.6063
LNO4 A2'NTH LNCH TIN| L-I TINE IN| LAT IN| L(3NG IN| RT A._C IN| A?MTH |NJ TINE PO CST TIH IN| 2 LAT IN| 2 LONG

14.98 O 30 9 L:_66.49 12.07 79.89 74.69 166.54 1 7 56 1666.5 19.84 78.35

165.02 11 30 35 5766.88 12.07 239.73 74.71 166.54 15 6 40 5166.9 19.84 258.18

14.98 0 30 9 2266.49 12.07 79.89 74.69 166.54 1 7 56 1666.5 19.84 78.55

165.02 11 30 53 5766.88 12.07 259.73 74.71 166.54 15 6 40 5166.9 19.84 258.18
14.98 0 30 9 2266.49 12.07 79.89 74.69 166.54 1 7 56 1666.5 19.84 78.55

165.02 11 30 55 5766.88 12.07 259.73 74.71 166.54 15 6 40 5166.9 19.84 258.18

DIFFERENTIAL CORRECTIONS M|0-COURSE E_CUTION ACCURAC_ CRSIT DETER_4INATION ACCURACY
TDE-2.5959 TRA -.65)1 TC5 -.0078 BAU °0257 $GT 1761.8 _ 3745.6 5_3 91.4 ST 1245.2 5R 21381.0 55 951.7

ROE-4.0327 RRA-I.65_Y'Z RE5 .0093 FAU .00327 RRT .9731RRF .9919 RTF .9959 CRT .9856 CRS -.9951 CST -.9975
FDE-1.3667 FRA -.4270 FC3 -.0179 BSP 12922 SG6 4159.3 R_3 °.0808 R15 .9959 LSA 2591.1 NSA 187.3 SSA 1.6

BOE 4.7960 8RA 1.7580 BC5 .0121FSP -293 $61 4|24.1 $G? 355.1 TH4 65.17 ELI 7418.5 EL2 181.1 ALF 59.28

LAUNCH GATE AUG 30 1970 FLIGHT TIN[ 146.00 ARRIVAL CATE JAN 23 1971

HELIOCENTRIC CONIC CISTANCE 414.047

RL 151.05 LAL -.00 LOL 336.22 VL 26,995 GAL -2.41 A?L 108.06 HCA 191.01 SHA 129.04 ECC .17550 INCIS.D595 vl 29.497

RP 107.61 LAP 5.59 LOP 166.70 VP 57,922 GAP 3.30 ATP 72.75 TAL 191.43 TAP 22.44 RCA 106.40 APO 151.69 V2 55.215

RE 105.196 GL -64.88 GP 79.17 7AL 94.54 ZAP 1D0.01 £TS 57.66 ZAE 97.77 ETE 147.58 74C 164.27 ETC 205.65 CLP-157.67

PLANE TC(ENTRIC CONIC

C5 85.279 VHL 9.235 0LA -75.89 RAL 170.71 RAO 6569.7 VEL 14.]74 PTH 2.61 VHP 11.760 DP4 65.10 RAP 253.47 ECC Z.AD55

LNCH ATMTH LNCH TINE L=I TINE INJ LAT |NJ LONG INJ RT A,_ INJ A2'NTH IN_ TIN| PO CST TIM INJ 2 LATINJ 2 LONG

|6.OH O 44 54 2159.90 20.23 77.42 75.38 164.94 g ?0 34 1559.9 27.95 75.49

163.92 11 40 55 5644.11 ?0.25 258.55 75.40 164.94 1) 14 57 5044.1 27.94 256.42

16.08 0 44 54 7159,90 ?0.25 77.42 75.38 164.94 r ?0 54 1559.9 27.95 75.49

165.92 11 40 55 5644.11 ?0.25 258.35 75.40 164,94 15 14 57 5044.1 27.94 256.42

16.08 O 44 54 2159.90 20.25 77.42 75.58 164.94 1 ;20 54 1559.9 27.93 75.49

_65.92 11 40 55 5644.11 ?0.23 258.55 75.40 164.94 |3 14 57 5044.1 27.94 256.42

CIFFERENTIAL CORR[CTIONS MIDoCOURSE EXECUTION ACCURACY CRBIT DETERHINATIC_; ACCURACY

T0[-5.2218 TRA-1.5465 TC5 -.2886 _AU .5415 SGT 4002.5 $GR 1448.1 $65 12].5 ST 2247.8 SR 1_49.8 SS 969.5

RCE 1.9814 RRA .2951 RE3 .OP,,O2 FAU .01411 RRT -.8815 RRF -.9459 RTF .9854 CRT -.9572 C_S .9865 CST -.9918

FOE-1.4465 FRA -.4247 FC5 -.1455 6_P 15528 _ 4256.2 RZ5 .1095 RIG -.9922 LSA 2729.5 H_ _3,4 SSA 2.4

6CE 5.7825 8RA 1.5784 9C5 .2995 FSP -399 SGI 4206.2 $67 6_O.7 THA 161.86 ELI 2552.1ELZ 3_8.7 ALF 151.49

LAUNCH OATE AUG 30 1970 FLIGHT TIN[ 148.00

HELIOCENTRIC CONIC 01STAKI: 420.102

ARRIVAL DATE JAN 25 1971

RL 151.05 LAL -.OO LGL 336.22 VL _6.972 GAL -2.22 42'1. 104.01 PICA 194.13 SMA 128.88 ECC .17621 1NC14.0098 VJ 29.497

RP 107.64 LAP 5.59 LCP 169.94 VP 57,898 GAP 3.62 A2'P 76.40 TAL 190.49 TAP 24.62 RCA 106.17 APO 151.59 V2 55.207

RE 105.482 GL -62.43 GP 73.28 ZJu,. 95.02 ZAP 103.78 ET5 46.21 Z_E 103.33 ETE 1_6.81 ZAC 163._7 ETC 215.62 CLP-145.86

PLANETOCENTRIC CON|C

C3 54.172 VHL 7._h50 DLA °74.75 RAL 179.22 RAD 6569.0 VIEL 13.249 PTH 2.42 VHP 9.427 OPA 56.87 RAP 247.71 ECC 1.8915

LNCH AZMTH LN(H TINE L-I TINE INJ LAT INJ LONG INJ RT A,_C INJ A2'MTH INJ TIME PO CST TIH INJ 2 LATINJ 2 LONG
17,41 I 21 32 2'029,75 27.13 74.47 81.17 162.78 1 55 22 1429.7 54.74 72.02

162.59 12 12 11 55_8.94 27.14 256.75 81.19 162.78 15 44 30 4938.9 34.75 254._7

17.41 1 21 52 2029.75 27.13 74.47 81.17 162.78 1 55 _2 1429.7 34.74 72.02

162.59 12 1_ 11 55_8.94 27.14 256.75 81.19 162.78 13 44 30 4958.9 54.75 254.27

17.41 1 21 32 ?029.75 27.15 * 74.47 81.17 162.78 1 55 22 1429.7 54.74 7_.02

162.59 12 12 11 5538.94 27.14 256.73 81.19 162.78 13 44 30 4958.9 54.75 254.27

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0£-2.7971 TRA-J.DI66 TC5 -.6322 BAU .5062 S6T 38_5;2 ,%R 2117.3 $65 165.8 ST 2556.8 SR 1759.2 SS 1146.5

ROE 2.2162 RRA .5879 RC5 .291_ FAU .02572 RRT -.9394 RRF -.9875 RTF .9758 CRT -.9809 CRS .9981 CST -.991D

FOE-1.7484 FRA -.4049 FC5 -.5791 8SP 15876 SGB 4572.1 R?5 .1287 R15 ".9891 LSA 5143.7 MSA 285.9 SSA 3.1

80£ 5.5687 8RA 1.0881 8C5 .6989 FSP -559 $61 4324.7 $62 641.8 THA 151.85 ELI 29_8.0 EL2 275.4 ALF 143.41
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH DATE AUG 30 197(] FLIGHT TIHE 150.00

HFLIOCENTRIC CONIC DISTANCE 426.191

RL 15) .Off LAL -.O0 LOL 336,22 VL 26,946 GAL -2.04 AZL 101.41 HCA 197.29 SMA

RP 1/37.66 LAP 3.]7 LOP 173.18 VP 37.871 GAP 3.95 AZP 79.09 TAL 189,55 TAP

RC IO7.765 GL -_9.43 GP 67.49 ZAL 95.16 ?AP 107.79 ETS 43.90 ZAE 107,88 FiE
PLANE TO(ENTRIC CONIC

C3 3H.284 VHL 6.187 CL4 -73,28 RAL 186.88 RAO 6568.5 VEL 12,635 PTH 2.29 VHP

LNCH A2'MTH LNCH TINE L-I TIN[ INJ LAT |NJ LCNG INJ RT AS_ INJ A_TMTH

19.07 Z 3 28 1939.26 32.51 71.{30 87.83 160.O5

160.93 12 47 17 5455.36 32.52 254.94 87.85 160.05

19.07 2 5 28 1939.26 32.51 71.00 87.83 160.05

160.93 12 47 17 5455.36 32.52 254.94 87.85 160.05

19.07 2 3 28 1939.26 32.51 71 .(30 87.83 160.05

160.93 12 47 17 5455.36 32.52 254.94 87.85 160.05

ARRIVAL CATE JAN 27 197l

128.71ECC .17708 INC11.4100 Vl 29.497

?6.84 RCA 105.92 APO 151.50 V? 35.198

135.73 ZAC 160.20 ETC 227.73 CLP-142.93

DIFFERENTIAL CORRECTIONS NI0-COUR_E EXECUTION ACCURACY

TCE-2.7593 TRA -.7945 TC3-1.0365 BAU .5870 S,GT _3_.8 5toR 21_.5 SG3 204.1
ROE 2.0338 Riga .2759 RC3 .4906 FAU .03200 RRT -.9449 RRF -.9910 RTF .9703

FDE-2.0384 FRA -.3429 FC3 -.7236 6SP 138J1 _ 4407.4 R23 .1497 RI3 -.9851

BOE 3.4290 0RA .8411 8C3 I .1468 FSP -660 SGI 4362.8 $62 624.9 THA | 51 .22

LAUNCH DATE AUG 30 1970 FLIGHT TINE Jfl2.00

I-flELIC_ENTRIC CONIC O|STANCE 432.283

RL 151 .05 LAL -._(_ LOL 336.22 VL 26.919 GAL -1.85 AZL 99.60 HCA 2_0.47 SMA 128.53 ECC

RP 107.69 LAP 3.34 LOP 176.43 VP 37.844 GAP 4.28 AZP 81._0 TAL 188.59 TAP 29.06 RCA

RC 110.046 GL -36.21 GP 62.03 ?AL 94.9_ ZAP 111.91 ETS 43.49 ZAE 111.67 ETE 137.05 7AC
PLANETOCENTRIC CONIC

C3 29.131 VHL 5.397 OLA -7|.55 RAL 198.16 RAO 6566.2 VEL 12.268 PTH 2.21 VHP 7.118 OPA
LNO4 AZHTH LNCH TIN[ L-I TIN[ INJ LAT |NJ LONG INJ RT AS(: |NJ AZMTH INJ TIN[

21.07 2 44 39 1865.80 ]6.49 67.02 93.86 156.82 3 15 44

158.93 13 20 9 5391.14 36.50 253.00 93.88 156.82 14 50 0

21.07 2 44 39 1865.80 36.49 67.02 93.86 156.82 3 15 44

158.93 13 20 9 5391.14 _6.50 2S3.00 93.88 156.82 14 _0 0

21.07 2 44 39 1865.8(3 3_.49 67.02 93.86 156.82 3 15 44

158.93 13 20 9 3391,14 ]6.50 2§3.00 93.88 156.82 14 50 0

DIFFERENTIAL CORRECTIONS NI0-COURSIE EXECUTION ACCURACY

TDE-2.7479 TRA -.6264 TC3-1.5129 BAU .64_O ._.sT 3944.7 _ 2104.3 SG3 245.3

ROE 1.7877 RRA .1680 RC3 .6610 FAU .03971 RRT -.9487 RRF -.9914 RTF .9681

FDE-2.Z47_ FRA -.2574 FC3-1.1801 BS,P 14026 _ 4470.9 R23 .1636 R13 -.9817

SeE 3.2740 8RA .6486 6C3 ! .6510 FSP -792 $61 4431.5 ,_62 592.1 THA 151.63

8.018 DPA 51.19 RAP 243.76 ECC 1.6301

INJ TIME PO CST TJM INJ 2 LAT INJ Z LONG

2 35 47 1339._ 39.98 67.87

14 18 12 4855.4 39.99 251.81

2 35 47 1339.3 39.98 67.87

14 18 12 4855.4 39.99 251.81

2 35 47 1339.3 39.98 67.87

14 18 12 4855.4 39.99 251.81

ORBIT CETERMINATION ACCURACY

ST 2668.1 SR 1904.0 SS 1327.7

CRT -.9886 CRS .9994 CST -.9930

LSA 3527.8 MSA 248.4 SSA 3.9

ELI 3269.4 EL2 234.3 ALF 144.59

ARRIVAL DATE JAN 29 1971

.17807 INC 9.5967 vl 29.497

105.64 APO 151.42 v2 55.189

156.33 ETC 236.06 CLP-142.71

45.87 RAP 240.88 ECC 1.4794
PC, CST TIM INJ 2 LAT INJ 2 LONG

1265.8 43.77 63.09

4791.1 43.78 249.06

1265.8 43.77 63.09

4791.1 43.7H 249.06

1265.8 43.77 63.09

4791.1 43.78 249.06
ORBIT 0ETERMINATION ACCURACY

ST 2979.6 5R 1905.4 55 1475.9

CRT -.9923 CRS .9998 CST -.9945

LSA 3826.0 MSA 220.5 SSA 4.8

ELI 3531.1 EL2 199.6 ALF 147.49

LAUNCH GATE AUG 30 1970 FLIGHT TINE 154.00 ARRIVAL DATE JAN 31 1971

HELI,.XENTRIC CONIC

RL |5|.D5 L_L -.00

RP 107.72 LAP 3.30

RC 112.324 GL -52._2

PLANE TOqCENTRIC CONIC

C3 23.481 VML 4.837

LNCH AZMTH LN(H TII4E

23.32 3 23 8

156.68 13 49 3

23.32 3 23 8

156.68 13 49 3

23.32 3 23 8

156.68 13 49 3

DISTANCE 438.370

LOL 336.22 VL 26.891 G4L -1.65 AZL 98.26 HCA 203.67 S_4A 128.3A ECC .17919 INC 8.2551 Vl 29.497

LOP 179.66 VP 37.815 GAP 4.61 AZP 82.43 TAL 187.60 TAP 31.17 RCA J05.34 APO 151.34 V2 35.179

GP 56.96 7AL 94.42 ZAP 116.01 ETS 43.57 2AE 114.81ETE 139.25 7AC 152.29 ETC 241.57 CLP-143.54

CLA -69.60 RAL 206.61 RAD 6567.9 VEL 12.032 PTH 2.15 VHP 6.527 DPA 40.87 RAP 238.80 ECC 1.3851

L-I TIN[ INJ LAT INJ LCNG INJ RT AS_C INJ AZMTH INJ TIN[ PO CST TIM INJ 2 L4T INJ 2 LONG

1805.73 39.50 62.63 98.88 153.23 3 53 14 12Ofi.7 46.33 57.84

3342.83 39.31 250.97 98.89 153.23 15 18 5 4742.8 46.34 246.18

1805.73 39.30 62.63 98.88 153.23 3 53 14 1105.7 46.33 57.84

3342.83 39.31 250.97 98.89 153.23 15 18 5 4742.8 46.34 246.18

1805.73 39.30 62.63 98.88 153.23 3 53 14 1205.7 46.33 57.84

5342.83 39.31 250.97 98.89 153.23 15 18 5 4742.8 46.34 246.18
DIFFERENTIAL CORRECTIONS

TCE-2.6882 TRA -.4799 TC3-2.0393 8AU .6847

ROE 1 .fl295 RRA .0790 RC3 .7943 FAU .04628
FOE-2.3433 VRA -.1487 FC3-1.7121 854= 14273

8OE 3.0929 8RA .4863 8C3 2.1885 FS,P -9|_

LAUNCH DATE AUG 30 1970

HELIOCENTRIC CONIC

RL 151,O5 LAL -,00

RP I07.75 LAP 3._6

RC 114.599 GL -49.65

PLANETOCENTRIC CONIC

C3 19.599 VHL 4.4_7

LNCJ4 A2_4TH LN(H TIN[
25.77 3 58 41

154.23 14 13 55

25.77 3 58 41

154.23 14 J3 55

25.77 3 58'4!

154.23 14 13 55

DIFFERENTIAL CCRRIECTION$
TOE-2.S9'/'O TRA -.3406 _C3-2.5937 8AU .7181

ROE 1.2899 RRA .O075 RC-3 .8857 FAU .05143

FOE-2.3326 FRA o.0209 FC3-2.2720 B._° 14515

80E 2.8997 _A .3407 8C3 2.7408 FSP -1012

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,_T 4085.3 S_R 1986.1 $63 282.6 ST 3221.9 SR 1813.5 SS 1567.6

RRT -.9517 RRF -.9907 RIF .9674 CRT -.9942 CRS .9999 CST -.99fl2

•_ 4542.5 R23 .1717 R13 -.9789 LSA 4010.9 MSA 199.8 SSA 5.7

_1 4508.8 _2 552.5 THA 154.77 ELI 3693.3 EL2 170.8 ALF 150.70

FLIGHT TIN[ 156.00

DISTANCE 444.446

LO. 336.22 VL 26.862 GAL -1.44 A_L 97.22 HCA 206.87 ._44

LCP 182,90 VP 37.785 GAP 4.94 AZP 83.55 TAL 186.58 TAP

GP 52.29 ZAL 93.55 ZAP 120.00 ETS 43.74 ZAE 117.39 ETE

OLA -67.50 RAL 214.18 RAO 6567.8 VEL 11.874 PTH 2.11 VHP 6.135 OPA 36.21 RAP 237.33 ECE 1.3225

Lo| T|N[ INJ LAT INJ _ INJ RT ASC INJ A2NTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG
1755.86 41.15 58.00 102.94 149.45 4 27 57 1155.9 47.89 52.36

5307.32 41.16 248.95 102.96 149.45 15 42 23 4707.3 47.90 243.31

1755.86 41.15 58.00 102.94 149.45 4 27 57 1155.9 47.89 52.36

5307.32 41.16 248.95 102.96 149.45 15 42 23 4707.3 47.90 243.31

175_.86 41.15 58.00 102.94 149.45 4 27 57 1155.9 47.89 52.36

5307.32 41.16 248.95 102.9_ 149.45 15 42 23 4707.3 47.90 243.31

MID-COIJR._E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

561 4230.6 S6R 1844.6 SG3 313.5 ST 3379.5 ,SR 1669.6 Ss 1600.4

RRT °.95_5 RRF -.g_90 RTF .9673 CRT -.9952 CRS 1.0000 CST -.9954

$68 4615.2 R_3 .1754 R13 -.9766 LSA 4090.9 MSA 184.7 SSA 6.7

$61 4586.7 _ 512.7 THA 157.12 EL1 3766.6 EL2 146.7 ALF 153.78

ARRIVAL DATE FEB 2 1971

128.15 ECC .18043

33.45 RCA 105.03

141.82 ZAC 148.36

INC 7.2174 Vl 29.497

APO 151.27 v2 35.169

ETC 245.33 CLP-14A.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CAT£ AUG 30 1970 FLIGHT TIE ISS.00

HELIO(ENTRIC CONIC GISTANCE 450.508

RL 151.05 LAL -.00 LOL 336.22 VL 26,832 GAL -1.22 A?L 96.39 HCA 210.08 SM4

RP 107.79 LAP 3.20 LOP 186.14 VP 37.753 GAP 5.27 ATP 84.47 TAL 185.52 TAP

RE 116.871 GL -46.42 GP 4H.03 ZAL 92.38 7AP I23.81ET5 43.88 ZAE 119.45 ETE

PLAM[TOCENTRIC CONIC

C3 16.971 VHL 4.120 CLA -65.29 RAL _Z0.99 RA0 6567.7 VEL |1.762 PTH Z.0_ VHP

LNCH 4_HTH LNCH TIME L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ

2e.35 4 31 413 1713.61 42.22 53.26 106.30 145.63 5

151.65 14 35 16 5ZSZ.24 42.23 247.05 106.31 145.63 16

Z8.35 4 31 40 1713.61 42,22 53.26 106.30 145.63 5

151.65 14 35 16 5282.Z4 42.23 247.05 106,31 145.63 16

28.35 4 31 40 1713.61 42.22 53.26 106.30 145.63 5

151.65 14 35 16 5282.24 42.23 247.05 106.31 145.63 16

OIFFER1ENTIAL CORRECTIONS NIC-COLM,_ E_ECUTION ACCUR4CY

TDE-2.4B07 TRA -.2042 TC3-3.1577 BAU .7473 ,S_.LT4374.3 5Gq 1697,4 SG3 336.7

ROE 1.0808 RRA -.0486 RC3 .9367 FAU .05512 RRT -.9541 RRF -.9864 RI"F .9672

FOE-2.2356 FRA .1177 FC3-2.8117 BSP 14774 ,5_ 4692.1 R23 .1750 RI3 -.9746

BOE 2.7059 8RA .2099 BC3 3.2937 FSP -lOgO 5_1 4667,8 SG2 476.3 THA 159.46

LAUNCH OATE AUG'_O 1970 FLIGHT TIN[ 160.00

HI[LIOCEHTRIC CONIC 0|$TANC[ 456.534
RL 151.O5 LAL -.00 LQ. 336.22 VL 26.801 GAL -._3 A2'L 95.70 _ 213.28 ,SMA

RP 107.82 LAP 3.13 LOP 189.37 VP 37.721 GAP 5.59 AZP 85.23 TAL 184.44 TAP

RC 119.138 GL -43.25 GP 44.17 ZAL 90.93 ZAP 127,40 ETS 43.96 71_ 121.08 ETE

PLANETOCENTRIC CONIC
C3 15.105 VHL 3.8_6 OLA °63.O1 RAL 227.16 RAO 6567.6 VEL 11.683 PTH 2.05 VHP

LNCH AZMTH LNCH TIME L-I TIN[ INJ LAT

31.03 5 2 34 1677.07 42.67

148.97 14 53 37 5265.84 42.67

31.03 5 2 34 1677.07 42.67

148.97 14 53 37 5265.84 42.67

31.03 5 2 34 1677.07 42.67

148.97 14 53 37 5265.84 42.67

OIFFERENTIAL CORRECTIONS

TOE-2.3517 TRA -.OC_6 TC3-3.7131 8AU .7741

ROE .9067 RR4 -.0909 RC3 ,9525 FAU ,05740

FOE-2.0819 FR4 .2567 FC3-3.2902 B,_O 1_059

80E 2.52135 8RA .1145 BC3 3.8334 FSP -1147

ARRIVAL C4TE FEB 4 1971

127.95 ECC .18179 INC

35.60 RCA 104.69 APO

144.51 ?AC 144.69 ETC

6.3867 Vl 29.497

151.21 VZ 35.158

24H.01 CLP-146.31

5.879 OPA 31.88 RAP 236.37 ECC 1.2793

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

O 14 1113.6 48.64 46.85

3 18 4682.2 48.64 240.64

0 14 1113.6 48.64 46.85

3 18 4682.2 48.64 240.64

O 14 1113.6 48.64 46.85

3 18 4682.2 48.64 240.64

ORBIT 0ETERNINATION ACCURACY

ST 3457.1 SR 1504.1 SS 1580.9

CRT -.9958 CRS 1.0000 CST -.9953

LSA 4084.5 HSA 173.8 SSA 7.8

ELI 3768.0 EL2 126.1ALF 156.55

ARRIVAL CATE FEB 6 1971

127.74 ECC .I8327 INC §.7030 Vl 29.497

37.72 RCA 104.33 APO 151.15 v2 35.147

147.17 ZAC 141.33 ETC 249.99 CLP-147.87

5.720 0PA 27.88 RAP 235.81ECC 1.2486

INJ _ JNJ RT 45(: ZNJ AZNTH |NJ T|N[ PO CST TIH INJ 2 LAT INJ 2 LONG

48.53 IO9.16 141.89 5 _ 32 1077.1 48.73 41.46

245.38 IO9.17 141.89 16 21 23 4665.8 48.74 238.32

48.53 109.16 141.89 5 30 32 1077.1 48.73 41.46

245.38 109.17 141.89 16 21 23 4665.8 48.74 238.32

48,53 109.16 141.89 5 30 32 1077.1 48.73 41,46

245.38 IO9.17 141.89 16 21 23 4665.8 48.74 238.3_

MI0-COUR._E ELOCUTION ACCURACY ORBIT 0ETERNINATION ACCUR4CY

SGT 4516.8 5Ge 1556.3 SG3 352.6 ST 3468.8 SR 1339.8 Ss 1522.5

RRT -.95_8 _ -.9_28 RTF .9675 CRT -.9963 CR5 .9999 CST -.9949

S_ 4777.4 R23 .1698 R13 -.9732 LSA 4014.7 HSA 165.7 SSA 9.0

S_1 4756.7 S(12 444.2 THA 161.64 EL1 3717.0 EL2 107.5 ALF 158.93

LAUNCH OATE AUG 30 1970 FLIGHT TIME 162.00

HELIOCENTRIC CONIC

RL 151.05 LAL -.00

RP 107.86 LAP ].05

RE 121.402 GL -40.15

PLAN[TOCENTRIC CONIC

C3 13.761VHL 3.710

LNCH AZMTH LNCH TINE

33;79 5 31 49

146.21 15 9 28

33,79 5 31 49

146.21 15 9 28

33.79 5 31 49

146.21 15 9 28

OIFFER1ENTI4L CORRECTIONS

TOE-2.2122 TRA .0676

ROE .7629 RRA -.1238

FOE-I.8883 FRA .3939

8OE 2.3401 (_4 .1411

CISTANCE 462.583

LOL 336.22 VL 26.769 G4L -.75 AZL 95.13 HCA 216.49 SHA

LOP 192.60 VP 37.687 G4P 5.92 AZP 85.87 TAL 183.32 TAP

GP 40.69 ZAL 89.23 ZAP 110.76 ETS 43.99 ZAE 122.33 £TE

GLA -60.69 RAL 232.82 RAG 6567.5 VEL

L-I TIN[ INJ LAT

1644,81 42.60

5256.83 42.61

1644.81 42.60

5256.83 42.61

1644.81 42.60

5256.83 42.61

TC3-4.2426 BAU .7995

RC3 .9403 FAU .05850

FC3o3.6_O2 BSP 15347

BC3 4.3455 FSP -1181

ARRIVAL GATE FEB 8 1971

127.53 ECC .I8488 INC

39.82 RCA 103.95 APO

149.73 ZAC 138.30 ETC

5.1273 Vl 29.497

151.11 v2 35.136

251.52 CLP-149.44

11.625 PTH 2.04 VHP 5.633 0PA 24.20 RAP 235.61ECC 1.2265

INJ LONG INJ RT ASC INJ A2'NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

43.90 111.72 138.31 5 59 14 1044,8 48.31 36.32

244.01 111.74 138.31 16 37 5 4656.8 48.32 236.43

43.90 111.72 138.31 5 59 14 1044.8 48.31 36.32

244.01 111.74 138.31 16 37 5 4656.8 48.32 236,43

43.90 111.72 138.31 5 59 14 1044.8 48.31 36.32

244.01 111.74 138.31' 16 37 5 4656.8 48.32 236.43

N|O-COURSIE EXECUT|ON ACCURACY CR61T 0ETERflZNATION ACCURACY

SGT 4650.6 _ 1424,0 SG3 361.5 S? 3418.7 SR 1184.3 S5 1431.4

RRT -.95211RRF -.9780 RTF .9675 CRT -.9967 CRS .9996 CST -.9941

,T_ 4863.7 1_3 .1615 RI3 -.9719 LSA 3887.6 HSA 160.3 SSA I0.2

5G1 4845.7 SG2 417.8 THA 163.62 ELl 3616.9 EL2 90.6 ALF 160.94

LAUNO'I OATE AUG 30 1970 FLIGHT TINE 164.00 ARRIVAL 0ATE FEB 10 1971

01STAI_E 468.593

LQ.. 336.22 Vk 26.736 GAL -.50 AZL 94.63 _ 219.70 5HA 127.32 ECC .18662 INC 4.6329 Vl 29.497

LOP 195.83 VP 37.653 GAP 6.24 A2'P _6.43 TAL 182.18 TAP 41.88 RCA 103.56 APO 151.08 V2 35.124

GP 37.58 ZAL 87.30 ZAP 133._ ET5 44.00 ZAIE 123.27 ET_ 152.13 7AC 135.60 ETC 252.73 CLP-151.00

OLA -58.34 RAL 2_8.04 RAO 6367.5 VlEL 11.584 PTH 2.03 VHP 5.598 OPA L_.83 RAP 235.70 ECC 1.2106

HI_LI(_ENTRIC CONIC

RL 151.05 LAL -.00

RP 107.89 LAP 2.96

RC 123.660 GL -37.14

PLAN[TOCENTRIC CCNIC

C3 12.795 VHL 3.577

LNCH ATMTH LNCH TIN[ L-I TIN[ INJ LAT
36.60 5 59 50 1615.63 42.11

143.40 15 23 7 5254.46 42.12

36.60 5 59 50 1615.63 42.11

143.40 15 23 7 5254.46 42.12

36.60 5 59 50 1615.63 42.11

143.40 J5 23 7 5254.46 42.12

OIFFERENTIAL CORRECTIONS

TOE-2,O_ TRA ._)_5 TC3-4.7292 _AU .8_37

ROE .6476 RRA -.1501RC3 .9066 FAU .05858

FOE-1.6789 FRA .5268 FC3-3.9638 B._ 15664

_OE 2.1678 8RA .2577 BE3 4.8153 FSP oIL_I

INJ LONG INJ RT AS( INJ A2'NTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
_9.4| 114.14 134,96 6 26 46 1015.6 47.48 31.4_

243.01 114.15 134.95 16 50 42 4654.5 47.49 235.05

_J.41 114.14 134.96 6 26 46 1015.6 47.48 31.45

243.01 114.15 134.95 16 50 42 4654.5 47.49 235.05
39.41 114.14 134.96 6 26 46 1015.6 47.48 31.45

243,01 114.15 134.95 16 50 42 4654.5 47.49 235.05

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4778.8 S(.R 1306.3 SG3 365.1 ST 332_3.9 ,SR 1046.6 SS 1322.0

RRT -.9491RRF -.9719 RTF .9673 CRT -.9972 CRS .9989 CST -.9929

S_ 4954.1 R_3 .1506 R13 -.9707 LSA 3721.1 HSA 157.7 SSA 11.6

SC,,I 4938.1S_2 3_.3 THA 165.36 ELJ 3481.1 EL2 74.6 ALF 162.55
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH OAT[ AUG 30 1910 FLIGHT T|N[ 166.00

I'_EL 20(ENTR I C CONIC

RL 151 .05 tAL -.00 LCt. 336.2Z VL
RP 107.93 LAP Z.86 LOP 199.05 VP

RC IZ5.912 GL -34.20 GP 34.80 7AL
PLANE TOC[NTR2C CONIC

C3 12.213 VHL 3.480

LNCJ.4 ATNTH LNCH TIN[

39.48 6 Z6 55

140.52 15 34 49

39.48 6 26 55

140.52 15 34 49

39.48 6 26 55

140.52 15 34 49

OiFFFR£NT2AL CCI_E/T 2ON$

T0[-1.9195 TRA .3550 TC3-5.1456 BAU ,8446

.5545 RRA -.1697 RC3 .8520 FAU .05759

F0£-1.4621 FR4 .6476 FC3-4.1158 8SP 15941

BO£ 1.9980 eRA .3934 gO3 5.2256 FSP -22[]5

01STAI_£ 474.585

26.703 GAL -.23 ATL 94.20 HCA 222.9I SNA

37.6|8 GAP 6.57 ATP 86.92 TAL 181.01 TAP

85.18 ZAP 136.76 £TS 44.00 ZAE 123.96 ET£

ARRIVAL OAT[ FEB 12 197J

127.10 £CC .18850 INC 4.2015 Vl 29.497

43.92 RCA 103.14 APO 151.06 v2 35.112

154.33 ZAC 133.Z0 ETC 253.73 CLP-152.52

0LA -55.97 RAL 242.90 RA0 6567.5 VEL 11.554 PTH 2.02 VHP 5.604 0PA 17.75 RAP 236.05 ECC 1.1994

L-| TIN[ INJ LAT |NJ LONG JNJ RT AS(: |NJ AZNTH INJ TINE PO CST T2N JNJ 2 LAT INJ Z LONG

1588,60 41.29 35.10 116.50 131.85 6 53 23 988.6 46.33 26.88

5258.17 41.31 242.43 |16.51 13|.84 17 2 27 4658.2 46.34 234.21

1588.fd3 41.29 35.10 116.50 131.85 6 53 23 988.6 46.33 26.88

5258.27 41.31 Z42,43 116.51 131.84 17 2 27 4658.2 46.34 234.21

1588.60 41.29 35.10 116.50 131.85 6 33 23 988.6 46.33 26.88

5258.17 41,31 241.43 116.51 131.84 17 2 27 4658.2 46.34 234.21

N[0-(.._,IRSlE EXECUTICIN ACCURACY ORBIT 0£T£RNINAT2ON ACCURACY

SGT 4889.Z SC.R J197.5 S_3 362.7 ST 3177.3 SR 925.2 SS 1197.7

-.9445 _ o.9639 RTF .9672 CRT -.9979 CR5 .9974 CST -.9910

5033.8 _3 .136! R13 -.9698 LSA 3515.9 NSA 156.1 SSA 13.0

_1 _10|9.| _2 363.4 THA 166.90 ILl 3_08.8 EL2 58.1 ALF 163.79

LAUNCH OAT£ AUG 30 1970 FLIGHT TINE 168.00 ARRIVAL 0AT£ FEE 14 1971

HELIOCENTRIC CONIC 01STANC[ 480.556

RL 151 .05 LAL -.DO LOt. 336.L_ VL 26.6159 GAL .04 A2'L 93.82 PICA 226.12 SI,IA 126.88 £CC .19052 INC 3.8194 Vl 29.497

RP 107.97 LAP 2.75 _ 2102.27 VP 37.582 GAP 6.89 ATP 87.35 TAL 179.82 TAP 43.94 RCA 102.71 APO 151 .05 V2 35.099

RC 128.158 GL -31.35 GP 32.31 7AL 62.90 7AP 1_.43 ETS 44.02 7A_E 124.46 £TE 156.33 7AC 131.08 £TC 254.58 CLP-J54.00
PLANETOC£NTRXC CONIC

C3 JI.656 VHL 3.414 0LA -53.59 RAL 247.44 RA0 6567.4 V1EL 1|o534 PTH 2.01 VHP 3.642 OPA 14.92 RAP 236.62 ECC 1.1918

LNCH A;_ATH LNCH T2NE L-I TIN_ ZNJ LAT INJ LONG |NJ RT ASC |NJ AZ)4TH INJ TINIE PC) CST TIM INJ 2 LAT INJ 2 LONG

4_.39 6 53 19 1562.93 40.21 30,95 118.87 129.00 7 19 22 962.9 44.92 22.58
137.61 25 44 39 5267._ 40._Z 242._ 118._ 128.99 17 12 27 4667.7 44.93 233.91

42.39 6 53 19 1562.93 40.21 30.95 118.87 129.00 7 19 22 962.9 44.92 22.58

137.61 15 44 39 3267.68 40._PZ 242.29 118.88 128.99 27 12 27 4667.7 44.93 233.91

42.39 6 53 19 1562.93 40.21 30.95 118.87 129.D0 7 19 22 962.9 44.92 22.58

137.61 lfl 44 39 5_67._ 40.22 242.29 118.88 128.99 17 12 27 4667.7 44.9_ 233.91

02FF£RIENTIAL CORRI[CT|ONS NI0-COURe_ EXECUTION ACCURACY CIK_2T 0£TERNINAT2ON ACCURACY

TO£-I.TTI6 TRA .SIL=_ TC3-5.4640 BAU .8_91_ S(;T 498_.7 SGR 1200.8 $63 353.3 ST 3006.8 SR 823.5 55 1072.1

ROE .4812 RRA -.1888 RC3 .7675 FAU .05499 RRT -.9346 _ -.9536 RTF .9651 CRT -.9986 CRS .9942 CST -.9877

F0£-1,2502 FRA .7712 FC3-4.08_J _P 15836 5G_ _105.8 R_3 .I_Ol RI3 -.9672 LSA 3292._ NSA 160.3 554 14.6

_0£ 1.8358 _RA .5459 8C3 5.5176 FSP -|1_8 _| 5091.4 $4_2 363.4 THA 16_1.27 £L1 3117.2 £L2 42.7 ALF 164.70

LAUNCH _AT[ ALK, 30 _970 FLIGHT TIN[ 170.00 ARRIV&L CAT[ FE_ 16 1971

H£LIO(ENTRIC CONIC

RL 151.05 LAL -.00

RP 108.01 LAP 2.64

RC I_3.397 GL -28.60

PLAN_T_ENTRIC CON|C

C3 11.385 VHL 3.374

LN(Jd A_NTH LNCH TI)_

45.35 7 19 14
134.65 15 52 45

45.35 7 19 14

134.65 15 52 45
45.35 7 19 14

134,65 25 52 45

0ISTANCE 486.508

LCc 336.22 VL 26.634 GAL .33 AZL 93.48 H(.A 229.33 ,S_A

LOP 205.49 VP 37.546 GAP 7.22 AZP 87.73 TAL 178.60 TAP

GP _3,10 ZAL 80.49 7AP 141.89 [TS 44.08 74£ 124.B0 £T[

126.66 £CC .19270 INC 3.4766 VZ 29.497

47.93 RCA 102.25 APO 151.06 V2 55.086

158.14 ?AC 129.21ETC 255.33 CLP-155.45

CLA -51.22 RAL 251.70 RAC 6567.4 V_L 11.323 PTH 2.01VHP

L-Z Title INJ LAT INJ LCI_ INJ RT AS_ INJ A_rNTH INJ T2N[

1538.01 38.90 26.97 121.28 126.41 7 44 52
5282.80 38.91 242.60 121.29 126.40 17 20 48

1538.01 38.90 26.97 121.28 126.41 7 44 52

5282.80 _.91 242.60 121_29 126.40 17 L_3 48

15_.01 38.90 _q_.97 121.28 126.41 7 44 52

5282.B0 _8.91 242.60 121.29 126.40 17 20 48

0IFF[R£NTIAL CCRR£CTION$ NI0-CCURSE E_ECUTION ACCURACY

T0[-1.6191 TRA .6705 TC3-fl.7688 BAU .8849 SGT 5100.9 S_ 10_6.0 SG3 3_0.6

ROE .4224 RRA -.L_27 RC3 .7200 FAU .0fl_35 RRT -.9292 _ -.9427 RI"F .9652

FD£-1.0449 FRA .8770 FC3-4.1022 8SP 16_2 ,_ _203.0 _ .1110 RI3 -.9668

BO£ 1.6733 eRA .7004 6C3 5.8135 FSP -1156 SGI 5189.7 S_2 37_.8 THA 169.36

5.706 OPA 12.34 RAP 237.39 CCC 1.1874

PO CST TIN INJ Z LAT INJ 2 LONG

938.0 43.33 18.53

4682.8 43.34 234._6
938.0 43.33 18.53

4682.8 43.34 234.16
938.0 43.33 18.53

4682.8 43.34 234.16

ORBIT OETERIAII_L_TION ACCURACY
ST 2_05.4 SR 736.1 SS 943.7

CRT -.9993 CR5 .#875 C5T -.9827

LSA _045,4 M6A 166.1 SGA 15.9
ELl 2_00.2 EL2 26.5 ALF 165.31

ARRIVAL 0ATE FEB 18 1971LAUNCH OAT£ AUG 30 1970 FLIGHT TIN[ 172.00

H[LIOCENTRIC CCNIC 0ISTANCIE 492.4_II

RL 151 .05 LAL -.00 LOL 336.22 VL 26.599 GAL .64 AZL 93.17 HC_ 232.53 5_4A
RP 108.05 LAP 2.51 LOP 208.71 VP 37.309 GAP 7._5 A2'P 88.07 TAL 177.36 TAP

RC 132.627 GL -25.94 GP 28.12 7AL 77.99 ZAP 144.17 ET$ 44.20 74_ 125.02 [TE
PLAMETCX_ENTRIC CONIC

C3 11 .273 VIAL 3.358 OLA -48.B7 RAL 2_3.72 RAO 6_67.4 VI[L 21.518 PTH 2.O1 VHP

LNO-_ A2'_TH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ A_TH INJ TIN[

48.3_ 7 44 5J 1513.17 37.43 23.22 123.74 124.07 8 1O 5

131.65 25 59 5 5303.56 37.44 243.40 123.76 124.06 17 27 28

48.35 7 44 51 1513.17 37.43 23.12 123.74 124.07 8 10 5

131.65 15 59 5 5303.56 37.44 243.40 123.76 124.06 17 27 28

48.35 7 44 51 1313.17 37.43 23.12 123.74 124,07 8 10 5

131.65 15 59 5 5303.56 37.44 243.40 123.76 124.06 17 27 28

OIFFER£NTIAL CORRI[CTION$ NIO-C_URSI[ E_[CUTION ACCURACY

TD£-1.4933 TRA .8124 TC3-6.0429 B.MJ .92_11 _GT _2_4.7 _ _(>4.0 _3 343.3

ROE .3848 RRA -.Z083 RC3 .6760 FAU .05297 RRT -.9"_3 RRF -.9301RTF" .9675

F0E -.8885 FRA .9461 FC3-4.O675 B_P 1720_ _ 53LP'Z.7 _3 .0863 R13 -.9686

_OE 1.5421 8RA .8387 BC3 6.0806 FSP -1186 _,1 5310.1 562 367.2 THA 170.31

126.43 ECC .19504 INC 3.1656 Vl 29.497

49.89 RCA 101.77 APO 151.09 v2 35.074

159.75 ZAC 127,56 KTC 256.00 CLP-156.82

5.792 OPA 9.96 RAP 238.32 £CC 1.1855

PO CST TIN INJ 2 LAT INJ 2 LONG

913.2 41.59 14.67
4703._ 41.60 234.94

913,2 41.59 14.67

4703.6 41.60 _34.94

913.2 41.59 14.67

4703,6 41.60 234.94

ORBIT O£TERNINATION ACCURACY

ST 2628.3 SR 676.4 SS 844.5

CRT -.9997 CRS .9777 CST -.9783

LSA 2837.4 NSA 167.4 SSA 17.1

ELI 2713.9 EL2 17.2 ALF 165.57
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCM 0ATE AUG 30 1970 FLIGHT TIME 174.00 ARRIVAL OATE F[8 ZO 1971

HELIC(ENTRIC CONIC

RL 131.05 LAL -.00

RP 108.09 LAP 2.38

RC 134.850 GL -23.39

PLANETC_ENTRIC CONIC

C3 II.305 VNL 3.362
LNC.M AZNTH LNCH TIN[

51.38 8 10 Z6

128.62 16 3 40

51.38 8 10 Z6

128.62 16 3 40

51.38 8 10 26

128.62 16 3 40

DISTANCE 498.343

LOt. 336.22 VL 26.564 GAL .96 A?L 92.88 HCA 235.74 SNA

LOP Z11.92 VP 37.471 GAP 7.88 ATP 88.38 TAL 176.09 TAP

GP 26.35 ZAL 73.41 ZAP 146.Z8 ET5 44._8 ZAE 125.15 ETE

126.21 £CC .19753 INC Z.8804 VI 19.497

51.83 RCA 101.28 APO 151.J4 V2 35.061
161.19 ZAC JZ6.1Z [TC 156.61 CLP-158.15

0LA -46.54 RAL 259.49 RAO 6567.4 VEL J1.519 PTH 2.01 VHP 5.895 OPA 7.78 RAP 239.41 ECC 1.1861

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ 4214TH INJ TIN[ PO CST TIM INJ 2 LAT INJ_ LONG

1487.73 35.84 19.36 126.29 121.96 8 35 14 887.7 39.76 10.94

5330.16 35.85 244.68 126.30 121.95 17 52 _0 4730.2 39.76 236.27

1487.73 35.84 19.36 126.29 121.96 8 35 14 887.7 39.76 10.94

5330.16 35.85 244.68 126.30 121.95 17 32 30 4730.2 39.76 236.27

1487.73 35.84 19.36 116.29 121.96 8 35 14 887.7 39.76 10.94

5330.16 35.85 244.66 12_.30 121.95 17 32 30 4730.2 39.76 236.27

ORBIT 0ETERNINATION ACCURACY

ST 2385.8 SR 612.2 SS 727.1

CRT o.9986 CRS .9532 CST -.9638

LSA 2561.5'NSA 185.0 SSA 18.2

ELI 2462.9 EL2 31.6 ALF 165.63

DIFFERENTIAL CCRRECTIONS

TOE-1.3283 TRA 1,0009 TC3-6.0968 0AU ._261
ROE .3497 RRA -.2235 RC3 .5932 FAU .04961

FOE -.6995 FRA 1.0515 fC3-3.TggO 6SP 17078

80E 1.3726 ERA 1.0256 K3 6.1276 FSP -II18

MI0-C, OURE E_CUTION ACCURACY

SGT 53(30.3 SGR 901.6 $63 331.6
RRT -.g088 _ -.9142 RTF .9651

S6e 5376.4 RZ3 .0;'86 R13 -,9660

$61 5363.6 SCa?. 371.8 THA J71.17

LAUNCH DATE AUG 30 1970 FLIG_4T TII_ 176.00 AASRIVAL DATE FEB 2?. J971

HELIOCENTRIC CONIC

RL 151.05 LAL -,00

RP 108.13 LAP 2.24

RC 137.063 GL -20.94
PLANET(XENTRIC CONIC

C3" 11.471 VHL 3.387
LNCH A2'I4TH LNCH T]I_

54.44 8 36 5

125.56 16 6 26

54.44 8 _ 5

115.5e 16 6 26

54.44 8 _ 5

125.56 16 6 26

0ISTANCE 504.L:_'_6

LOL 336._'Z VL. 26.528 GAL 1.30 A2'L. 9"Z.62HC..A 238.94 SMA
LOP 2J5.J3 VP 37.434 GAP 8.L_ A2P 8_,65 TAL 174.81 TAP

GP 24.77 ZAL 72.80 ZAP 148.Z3 ETS 44.64 7AE 123,21 ET[

125.98 ECC .2_O24 INC 2.6162 Vl 29.497

53.75 RCA 100.75 APO 151.21 V2 35.047
162.47 ZAC 124.85 ETC 257.20 CLP-159.44

0LA -44.26 RAL 263.05 RA0 6567.4 VEL 11.526 PTH 2.01 VHP 6.015 OPA 5.78 RAP 240.64 ECC 1.1888

L-| TINE INJ LAT INJ LOqG INJ RT ASC INJ 4214TH INJ TINE PO CST TIN INJ 2 LAT XNJ 2 LONG

1461.16 34.13 15.66 128.91 120.07 9 0 26 861.2 37.85 7.30

5_2.75 34.17 246.47 IZ6.!YZ 121J.05 17 35 48 4762.8 37.86 238.11

1461.16 34.13 15.66 118.91 120.07 9 0 26 861.2 37.85 7.30
5362.75 34.17 246.47 128.9'_ 120.03 17 35 48 4762.8 37.86 238.11

1461.16 34.15 15.66 118.91 120.07 9 0 26 861.2 37.85 7.30

5_2.75 34.17 246.47 IL_8.gZ 120.O5 17 35 48 4762.8 37.86 238.11

ORBIT DETERNINATION ACCURACY

ST 2164.4 SR 564.8 SS 635.5

CRT -.9942 CRS .9126 CST -.9496

LSA 2316.4 MSA 203.7 SSA 19.0

ELI 2236.2 EL2 58.6 ALF 165.45

OIFFERENTI4L CcRIr_CTJONS

TOE-I.1772 TRA 1.18_ TC3-6.1209 BAU .942|

ROE .3191RRA -.2342 RC3 .5261 FALl .0469!

FOE o.5435 FR4 1.133Z FC3-3.3403 B_ ° 17244

BOE 1.2197 8RA |._65 11(:3 6.1436 rsP -1073

MlO-_ EXECUTION ACCURACY

SGT 3_Z.6 ,T_ 851.7 SG3 320.5
RRT -.8_4 RRr -.8973 RTF .9644

5449.5 R_3 .0664 R13 o.9651

SGI 5436.6 _ 375.5 THA 171.90

LAUNCH 0ATE AUG 30 1970 FLIGHT TIN[ 178.00 ARRIVAL CATE FEB 24 1971

HIELIO(ENTRIC CONIC

RL 151.05 LAL -.0_

RP 108.17 LAP 2.09

RE 139.266 GL -18.62

PLAN_TCX_ENTRIC CONIC

C3 11.765 VHL 3.430

LNCH A?MTH LNCH TIN[

57.55 9 2 3

122.45 16 7 14

57.55 9 2 3

122.45 16 7 14

57.55 9 2 3

122.45 16 7 14

DISTANCE 510.085

cOL 336.22 VL 26.493 GAL 1.65 AZL 92.37 PiCA 242.14 _A 125.75 ECC .20313 INC 2.3696

LOP 218,34 VP 37.397 GAP 8.56 A_P 88.89 TAL 173.51 T4P 55.66 RCA 100.11 APO 151.30

GP 23.35 7AL 70.18 ZAP 150.05 ETS 45.00 Z4E 125.23 ETE 163.60 7AC 123.72 ETC 257.75

OLA -4_.02 RAL 266.41 R4D 6567.4 VEL 11.539 PTH 2.01 _ 6.148 OPA 3.93 RAP 241.98

L-I TINE [NJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIN[ PO CST TIN |NJ 2 LAT

143_.66 32._| 11.96 131.60 118.36 9 25 55 832.7 35.92

5401,83 32.42 248,79 131.60 118.35 17 37 16 4801.8 35.93

1432.66 32.41 11.96 131.60 118.36 9 25 55 832.7 35.92

5401.83 32.42 248.79 131._0 118.35 17 37 16 4801.8 35.93

1432.66 32.41 11.96 131.60 118.36 9 25 55 832.7 35.92

5401.83 32.42 248.79 131._0 118.35 17 37 16 4801.8 35.93
DIFFERENTIAL CCRRECTIONS

TOE-I.02B9 TRA 1.3707 TC3-6.0757 6AU .9585

ROE .2997 RRA -.2439 RC3 .4694 FAU .04427

FOE -.4053 FRA I.L_3dO FC3-3.2573 8SP 17497

80E 1.0716 BRA 1.3922 8C3 6.0938 FSP -1042

NI0-COJR._E EXECUTION 4CCURACY

5GT 5461.2 _ 809.3 SG3 308.9

RRT -.8807 _ -.8789 RTF .9640

5520.8 1_3 .O545 R13 -.9645

• ;! 3507.7 _ _0.1 TH4 172.53

Vl 29.497

v2 35.034

CLP-160.69

ECC J.1936

INJ 2 LONG

3.68

240.51

3.68

240.51

3.68

240.51

ORBIT DETERNINATIC_I ACCURACY

ST 1955.6 SR 527.0 SS 562.8
CRT -.9835 CRS .8474 CST -.9281

LSA 2089,7 MS4 22-7-.4 SSA 19.5

ELI 21323.3 EL2 92.0 ALF 165.12

LAUNCH DATE AUG 30 1970 FLIGHT TIN[ 180.00 ARRIVAL DATE FEB 26 1971

HELIOCENTRIC CONIC

RL 151.05 LAL -.00

RP 108.21 LAP 1.94

RC 141.459 GL -16.41

PLANETC_[NTRIC CONIC

C3 12.187 VHL 3.491

LNCH A_qTH LNCH TINE
60.70 9 28 35

119.30 16 5 57

60.70 9 28 35

119.30 16 5 57

60.70 9 28 35

119.30 16 5 57

0ISTAI_E 515.9|7
LOL 336.22 VL 26.457 GAL 2.02 A2L 9_.14 PICA 245.34 SM4

LOP 221,54 VP 37.359 GAP 8.90 A?P 89.11 TAL 172.20 TAP
GP _Z.08 ZAL 67.37 ?AP J5J.74 ETS 45.46 ZAE 125.2J ETE

125.53 ECC .20624 INC 2.1372 Vl 29.497

57.54 RC4 99.64 APO 151.42 V2 35.021

164.61 Z4C 122.74 ETC 258.30 CLP-161.90

0LA -3<3.85 RAL 269.37 RAO 6567.3 VEL 11.5fl7 PTH 2.02 VHP 6.295 OPA 2.22 RAP 243.43 ECC 1.2006

L-I TINE INJ I.AT INJ LCNG INJ RT _S_ INJ 42_4TH |NJ TIME PO C$T TIM |NJ 2 LAT INJ 2 LONG
1401.38 30.64 8.18 134._4 i16.84 9 51 56 801.4 33.97 359,99

5447.97 30.65 231.67 134.35 116.82 17 36 45 4848.0 33.98 243.47

1401.38 30.64 8.18 134.3_ 116.84 9 51 56 801.4 33.97 359.99

5447.97 30.65 231.67 134.35 116.8_ 17 36 45 4848.0 33.98 243.47

1401.38 30.64 8.18 134.34 116.84 9 51 56 801.4 33.97 359.99

5447.97 30.65 251.67 1_11.3_ 116.82 17 36 45 4848.0 33.98 243.47

ORBIT DETERNINATION ACCURAC_

ST 1765.8 SR 496.7 55 510.8

CRT -.9616 ORS .7520 CST -.9028

LSA 1886.6 NSA 257.0 SSA 19.6

ELI 1829.6 EL2 131.6 ALF 164.78

DIFFERENTIAL CORRECTIONS

TOE -.8813 TRA 1.5_7 TC3-5._N_O 8_J .9738

ROE .2859 R_A -.2537 RC3 .4154 F4U .041EO

F0E -.2828 FRA 1.2693 FC3-2.9551BSP 17731

8DE .9267 BRA 1.5871 6C3 5.9765 FSP -1006

NI0-COURSI_ EXECUTION ACCURACY

S6T 3535.2 S6R 773.6 $63 297.2

RRT -.8647 RR_ -.8597 RTF .9635

5389.0 223 .0446 RI3 -.9639

SGI 5575.6 ,%Z 385.7 TH4 173.08
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH 0ATE AUG 30 1970 FLIGHT TINE 182.00 ARRIVAL DATE FEB 28 1971

HELIOCENTRIC CONIC

RL 151 .05 LAL -o00 LOt. 336.22 VL

RP 108.25 LAP Io76 LOP 224.74 VP

RC 143.643 GL -14.32 GP 20.93 7AL

OlSTAI_E 521.72J

26.420 GAL 2.40 4ZL 91.92 PICA 248.54 SNA
37.321 GAP 9.26 AZP 89.30 TAL 170.87 TAP

64.99 TAP 153.32 ETS 46,04 7AE 125.17 £TE

PLANETOCENTRXC CONIC

C3 12.740 VNL 3.569 0L4 -37.75 RAL 272.55 RAD 6567.5 VI[L 11.§61 PTH

LNO4 ATMTH LNCH TINE L o] TIN[ JNJ LAT
63.93 9 56 1 1366.20 28.86

116.01 16 2 18 5502.05 28.87

63.93 9 56 1 1366.20 28.86

116.07 16 2 18 5502.05 28.87

65.93 9 56 | 1366.20 28.86

116.O1 16 2 18 5502.05 28.87

O_FFERENTJAL COR_CTION$

TOE -.7343 TRA 1.7713 TC3-5.Tg07 6AU ._3

ROlE .2765 RRA -.2637 RC3 .3672 FAU .03899

FOE -.1736 FRA 1.3L=_8 FC3-2.6497 8SP 17966

6OE .7846 BRA 1.7gO8 BE3 5.8024 FSP _972

125.30 ECC .20957 INC 1.9167 Vl 29.497

59.41 RCA 99.04 APO 151.56 V2 35.008

165.50 ZAC 121.86 ETC 258.83 CLP-163.07

LAUNCH DATE AUG _O 1970

HELXO(:ENTRJC CCNIC

RL 151.05 LAL -.00

RP 108.29 LAP 1.62

RE 145.816 GL -12.36

PLANET(XENTRIC CONIC
C3 13.429 Vy4. 3.665

LNO4 A2'MTH LNO4 TIME

67.26 10 24 53

112.74 15 55 52

67.26 10 24 53

112.74 15 55 52

67.26 10 24 53

112.74 15 55 52

0IFF[RI[NT|AL CCR't_CTICN$

TOE -.5873 TRA 1.<J_54 TC3-5.5694 BAU 1.0016
ROE .2T08 RRA o.2740 RE3 .3237 FAU .03643

FOE -.0766-FRA 1.3839 FC3-2.3482 BSP 18182
BOE .6467 8RA 2.0043 BC3 5.5788 FSP -936

2.03 VHP 6.455 DPA .64 RAP 244.98 ECC 1.2097

INJ LOI_ INJ RT ASC INJ 4NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

4.25 137.15 115.46 10 18 48 766.2 32.03 356.14

255.16 137.15 115.45 17 34 0 4902.0 32.04 247.05

4.25 137.13 115.46 10 18 48 766.2 32.03 356.14

255.16 137.13 115.45 17 34 0 4902.0 32.04 247.05

4.25 137.15 115.46 10 18 48 766.2 32.03 356.14

255.16 137.15 115.45 17 34 0 4902.0 32.04 247.05

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
`%T 5604.2 `%R 743.1 `%3 285.7 ST 1602.6 SR 472.1 S$ 478.4

RRT -.8479 RRIr -.8398 R1T .9632 CRT -.9218 CRS .6274 CST -.8791

`%B 5653.3 R_3 .0359 R13 -.9635 LSA 1713.1 MS4 291.5 SSA 19.5
`%1 5639.7 S_ 391.4 THA 173.55 ELJ 1661.4 EL2 176.6 ALF 164.63

FLIGHT TINE 184.00 ARRIV4L DATE MAR 2 1971

OISTANCE 527.495

LOL 336.L_Z VL 26.]84 GAL 2.81AZL 91.71 PICA 251.73 Sq44 125.07 ECC .21316 INC 1.7057 Vl 29.497
LCP 227.94 VP 37.L_3 GAP 9.62 AZP 89.47 TAL 169.53 TAP 61.26 RCA 98.41 APO 151.73 V2 34.995

GP 19.90 7AL 62.47 7AP 154.BO ETS 46.75 7AE 125,11 ETE 166.29 7AC 121 .O9 ETC 259.36 CLP-164.21

0LA -35.72 R4L 275.36 RAO 6_7.5 _EL 11.611PTH

L-I TINE INJ LAT

1325.47 27.09

5565.51 27.10

1325.47 27.09

5565.51 27.10

1325.47 27.09

5565.51 27.10

2.03 VHP 6.626 0P4 -.81 RAP 246.61ECC 1.2210
INJ _ INJ RT ASC INJ A214TH INJ Title PO CST TIN INJ 2 LAT INJ 2 LONG

.04 140.00 I14._ I0 46 59 725.5 _0.12 352.02

259.36 ldO.00 114.21 17 28 37 4965.5 30.13 251.34

.04 |40.00 114.L_Z 10 46 59 725.5 30.12 352.02

259.36 140.00 114.21 17 28 37 4965.5 30.13 251.34

.04 JdO.O0 114._Z 10 46 59 725.5 50.12 352.02

259.36 140.00 114.21 17 28 37 4965.5 30.13 251.34

MIO-C(:XJRSE EXECUTION ACCURACY OR81T DETERMINATION ACCURACY

`%T 5667.8 `%R 716.9 ,%3 274.3 ST 1474.4 SR 452.1 SS 463.8

RRT -.8_05 W -.8196 RTF .9628 CRT -.8570 CR5 .4852 CST -.8652

5713.0 R_3 .0_ RJ3 -._31 L$A 1576.4 MS_ 328.5 $54 19.1
,%1 5699.2 _ 397.! THA 173.97 ELl 1525.6 EL2 225.1ALF 164.94

LAUNCH DATE AUG 30 19gO

HELIOCENTRIC CONIC

RL 151.05 LAL . -.00
RP 108.33 LAP 1.45

RE 14_.979 GL -10.52

PLAN[TOCENTRIC CONIC

C3 14.262 VHL 3.777

LNO4 ATNTH LNCH TINE

70.76 10 55 54

109.24 15 45 58

70.76 10 55 54

109.24 15 45 58

110.00 15 10 46

110.00 16 30 17

FLIGHT TIME 186.00 ARRIVAL C4TE NAR 4 19Ti

LOL 336.22 VL

LOP 231.13 VP

GP 18.97 74L

DIST4NCE 533.236

26.348 GAL 3.23 47L 91.50 HC4 254.92 StAA 124.85 ECC .21701 IN(: 1.5025 Vl 29.497

37.245 G4P 9.99 ATP 89.61 TAL 168.17 TAP 65.10 RCA 97.76 APO 151.94 V2 34.982

60.02 Z4P 156.18 ETS 47.60 7AE 125.03 ETE 166.99 Z4C 120.39 ETC 259.89 CLP-165.32

DLA -33.78 RAL 278.01RAO 6567.6 VEL 11.647 PTH 2.04 VHP 6.810 OPA o2.16 RAP 245.33 ECC 1.2347

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1276.77 25.35 355.36 142.89 113.11 11 17 11 676.8 28.26 347.42
5640.60 25._7 264.41 142.89 113.09 17 19 59 5040.6 28.27 256.47

1276.77 25.35 355.36 142.89 113.11 11 17 11 676.8 28.26 347.42
5640.60 25.37 264.41 142.89 113.09 17 19 59 5040.6 28.27 256.47

5748.20 LP'Z.13 271.15 141.25 116.74 16 46 34 5148.2 25.54 263.65

5_,05.21 28.68 255.32 144.34 109.46 18 2 2 4905.2 31.05 246.92

OIFFERENTIAL COgI_ECTIONS NI0-COUR_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -.4514 TRA 2.1975 TC3-5._404 BAU 1.019_ ,%T 5729.5 `%R 694.5 ,%3. 262.8 ST 1_89.8 SR 437.6 SS 460.2
ROE .2697 RRA -.2830 RE3 .2899 FAU .03434 RRT -.8132 ImF -.7995 R1T' .9633 CRT -.7687 CRS .3531 CST -.8688

FOE .0008 FRA 1.4258 FC3o2.0843 BSP 18670 S_ 5771.5 1_3 .0_11 R13 -.9635 LSA 1484.8 NSA 360.4 $SA 18.6

.5258 8RA 2.2156 0C3 5.3483 FSP °920 SGI 5757.4 S_ 40_.2 THA 174.34 ELI 1431.5 EL2 271.7 ALF 165.88

L_UNCH DATE AUG 30 1970 FLIGHT TIE 188.00 ARRIVAL DATE NAR 6 1971

HELIOCENTRIC CONIC DISTANCE 538.945
RL 151.05 L_L -.00 LOL 336.22 VL 26.311 GAL 3.68 421. 91.31 H_ 258.11 SNA 124.62 ECC .221i3 IN(: 1.3055

RP 108.37 LAP 1.28 LOP 234.33 VP 37.Z07 GAP 10.38 AZP 89.73 TAL 166.81 TAP 64.92 RCA 97.06 APO 152.18

RC 150.132 GL -8.81 GP 18.12 7AL 57.64 ZAP 157.48 ETS 48.59 ZAE 124.95 ETE 167.62 7AC 119.77 ETC 260.43

PLANE TOCENTRIC CONIC

C3 15.251 _ 3.g05 OLA -31.93 RAL 280,51 RAO 6567.6 M[L 11.689 PTH _.06 VHP 7.005 0PA -3.41 RAP 250.11

Vt 29.497

v2 34.969

CLP-166.40

£CC 1.2510

LNO'I A2'NTH LNCH TINE L-I TZNE INJ I.AT INJ _ INJ RT ASC INJ AZNTH INJ TINE PC) CST TIM INJ 2 LAT IN_ 2 LONG

74.60 11 30 34 1215.25 23.68 _49,85 145.82 112.09 11 _0 49 615.3 26.44 341.99

105.40 15 31 13 5731.99 23.67 2"/'0.66 143.82 112.06 17 6 45 5132.0 26.45 262.79

74.60 11 30 34 1215.25 23.66 _1.9.8_ 145.82 112.09 11 50 49 615.3 26.44 341.99

105.40 15 31 13 5731.99 23.67 270.66 145.82 112.08 17 6 45 5132.0 26.45 262.79

110.00 14 26 58 643.49 16.13 304.07 141.86 120.55 14 37 41 43.5 20.06 297.16

110.00 17 34 0 5_51.75 31.66 244.37 148.73 103.62 19 3 12 4751.7 33.21 235.49

OIFFERENTIAL COR/q[CTIONS NIOoC_UII_ EXECUTION ACCUR4CY DAVIT OETERNIN_TION ACCURACY

TOE -.2941 TRA 2.4412 TC3-5.0223 _tU 1.0253 _T 5777.7 _ 673.9 `%3 252.2 ST 1342.7 SR 422:0 $S 471.4
ROE .2679 RRA -.2956 RC3 .2511FAU .03153 RRT -,79_0 RI_ -.7795 RIT' .9624 CRT -.6432 CRS .2103 CST -.8829

FOE . .0847 FRA 1.4804 FC3o1.7898 6SP 18632 S_ 5816.9 R_3 .0173 RJ3 -.9625 L$4 1431.7 M$A 391.2 $$A 18.1

_OE .3978 BRA 2.4590 _3 5.0_85 FSP -870 ,%1 5802.6 _.2 407.0 THA 174.68 ELI 1371.4 EL2 316.3 ALF 167.92
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AUG 30 1970

N_L IOCENTRI C CONIC

RL |51.05 LAL -,_

RP 108.41 LAP 1.10

RC 152.275 GL -7.Z2

PLANE TOCENTR| C CONIC

C3 16.409 VHL 4.051

LNO4 ATNTH LNCH TIN[

79.14 12 12 22

100.86 Z5 8 II

79.14 12 1_ 12

1OO.86 15 8 11

110.00 14 5 35

110.00 18 14 8

FLIGHT TIME IgO.0O ARRIVAL CATE HAR 8 197!

DISTANCE 544.615

LOt. 336.Z2 VL Z6.275 GAL 4.15 4ZL 9I.ll HC4 261.30 S_A 1Z4.40 ECC .Z2560 INC I.II3Z V! 29.49?

LOP 237.51 VP 37.169 GAP J0.TB 4?P 89.83 TAL 165.44 TAP 66.74 RC4 96.34 APO J52.47 V2 34.956

GP I?.36 7AL 55.35 ZAP 158.70 ETS 49.75 7AE 124.86 ETE 168.18 ZAC 119.22 ETC 260.97 CLP-167.46

DLA -30.17 RAL 282.86 RAO 6567.7 VEL 11.139 PTH 2.07 VHP 7.214 DPA -4.56 RAP 251 .96 ECC 1.2701

L-I TINE INJ LAT INJ LONG |NJ RT A$C INJ AZNTH INJ T11_ PO CST TIM INJ 2 LAT INJ 2 LONG

1129.52 22.01 342.?0 148.78 Ill.J7 I2 31 11 529.5 24.69 334.90

5850.89 L:_Z.O2 278.90 148.78 111.15 16 _5 42 5250.9 24.70 271 .I0

1129.52 22.01 342.70 148.78 111.17 12 31 II 529.5 24.69 334.90

5850.89 22,02 278.90 148.78 111,15 I6 45 42 5250.9 24.70 271.10

760.45 11.97 310._ 143.51 112.26 14 18 16 160.4 16.15 303.96

5267.96 32.83 258.12 152.18 100.09 19 41 56 4668.0 33.88 229.04
DIFFERENTIAL CORRECTIONS

TOE -.1428 TRA 2.6891 TC3-4.?049 8AU 1.0333

ROE .2693 RRA -.3076 RC3 .2194 FAU .02¢J07

FOE .1548 FRA 1.5270 FC3-1.f1338 8SP 18759

BOE .5048 8RA 2.7067 8C3 4.7100 FSP -834

NIO-COUR_E EXECUTION ACCL_ACY ORBIT DETERMINATION ACCURACY

,S_T 5824.5 SGR 655.7 SG3 241.8 ST 1340.1 SR 409.7 SS 487.Z

RRT-.7773 i_F -.7601 R7F .9621 CRT -.5041 CRS .0936 CST -.9061

S_B 5861.3 R23 .0135 R13 -.9622 LSA 1426.0 MSA 408.8 SSA 17.6

561 5846.8 SG2 410.9 THA 174o97 ELI 1357.0 EL2 349.4 ALF I70.61

I.,AUNO_ 0ATE AUG 30 1970 FLIGHT TINE 192.00 4RRIVAL DATE NAR 10 I97!

HELIOCENTRIC CONIC

RL 151.05 LAL -.00

RP 108.45 LAP .92

RC 154.408 GL -5.75

PLANE TOCENTRIC CONIC

C3 17.753 VHt. 4,213 OLA -28.50 RAL 285.07 RAO 6367.7 VlE[L
LNCq A2'NTH LNCH TINE L-I TINE INJ LAT

86.65 13 20 59 955.46 20.42

93.35 14 17 14 773,22 20.43

I00.00 13 53 54 848.60 14,52
100.OO 16 27 0 5643.35 L_.56

lJO.OO 13 51 23 856.53 8.43

110.00 18 46 1 5208.19 33.46

DIFFERENTIAL CORRECTIONS

TOE .OO81 TRA 2.9467 TC3-4.3799 BJMJ J,O4OS

ROE .2725 RRA -.3196 RC3 .1919 FAU .02676

FOE .2163 FRA 1 .§7_1 FC3-1,5049 8SP J8913

BOE .2727 8R4 2.9640 8C3 4.3841 FSP -801

OISTANCE 5_.244

LCL 336.22 VL L_5.239 GAL 4.65 AZL g0.92 HCA 264.49 5NA
LOP 240.70 VP 37.131 GAP 11,19 AZP 89.91 TAL 164.07 TAP

GP 16.66 Z,N.. 53.15 ZAP 159.84 ETS 51,10 ZA,E 124.76 ETE

124.18 ECC .23040 IN(: .9243 VI 29.497

68.55 RCA 95.57 APO 152.79 V2 34.943

168,68 ZAC 118.71 ETC 261.51 CLP-J68.50

11.796 PTH 2.09 VHP 7.436 OPA -5.62 RAP 253.87 ECC 1.2922

|NJ _ INJ RT A,_ INJ A2'NTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

329.2! J51.77 110.32 13 36 55 355.5 23.00 321 .A?

315.87 15|,77 JJ0.31 14 30 7 173.2 23.01 308.J4

318.73 149.10 116.42 14 8 3 248.6 17.96 311.62

265.07 1fl3.8_ 104.24 18 1 4 5043.3 28.26 256.68

315.77 J45,54 123.25 14 5 39 256.5 12.75 309.33

233,57 |95.37 97.46 210 12 49 4608.2 34.13 224.39

N|0-CX_URSE EXECUTION A_OJRACY ORBIT DETERMINATION ACCURACY

SGT 5866.| S6R 639.1 SG3 231.8 ST 1372.4 SR 399.3 SS 505.4

RRT -.7600 RRF -.7414 RTF .9619 CRT -.3642 CRS -.0021 CST -.9298

S(_ 5900.8 R23 .0102 R13 -.9620 LSA 1458.1 MSA 414.7 $SA 17.1

_1 5886.3 ,S_2 413.9 THA 175.24 ELI 1380.6 EL2 369.6 ALF 173.48

LAUNCH DATE AUG 30 1970 FLIGHT TIME 194.00 ARRIVAL CATE MAR IZ 1971

H_LIOCENTRIC CONIC

RL 151.05 LAL -.O0

RP 108.49 LAP .74

RC 156.530 GL -4.59

PLANETC_ENTRIC CONIC

C3 19.305 VHL 4.394 DLA -26.92 RAL 287.16 RAg 6567.8 VEL

LNCH AZNTH LNCH TINE L-I TINE INJ LAT
90.00 12 39 30 113B.82 13.00

9_.OO 15 15 _ 629.15 15.01

100.00 13 _7 17 984.44 |0.27
IOO.00 17 FO 16 5546.80 28.00

11D.O0 13 41 2 941.28 5.24

II0.00 19 13 O 5162.73 33.80

DIFFERENTIAL CORRECTIONS

TOE .1603 TRA 3,2167 TC3-4.0505 BAU 1.0463

RDE .2774 RRA -.3324 RC3 .1676 FAU .02454

rOE .2710 FRA 1.6112 FC3-1.I005 BSP 19057

BOE .3213A _RA 3._338 BC3 4.0540 FSP -769

DISTANCE 555.828

LOL 336.21 VL 26.Z02 GAL 5.17 AZL 90.74 HCA 267.67 5NA

LOP 243._9 VP 37.094 GAP 11.62 AZP 89.97 TAL 162.69 TAP

GP 16.03 ZAL 51.05 ZAP 160.92 ET$ 51.64 ZAE 124.66 ETE

123.96 ECC .23559 INC .7376 Vl 19.497

70.36 RCA 94.76 APO 153.16 VZ 34.931

169.13 ZAC 118.25 ETC 262.06 CLP-169.SI

11.861PTH 2.10 VHP 7.67] DPA -6.60 RAP 255.82 ECC 1.3177

|NJ LONG INJ RT AS_ INJ A_ITH INJ TIN_ PO CST TIN INJ 2 LAT INJ 2 LONG

339.32 152.24 115.38 12 58 29 538.8 16.32 332.ZI

306.87 156.74 103.74 15 25 51 29.2 26.65 298.59

326.58 |50.84 118.23 13 45 42 384.4 1].97 319.74

258.26 157.47 100.93 18 42 43 4946.8 29.22 249.67

320.26 147.79 123.83 13 56 43 341.5 9.65 313.94

250.06 158.45 95,42 20 39 3 4562.7 34.18 220.84

NI0-C._,_SIE E_ECUTION ACCURACY ORBIT DETER_4II_TION ACCURACY

SGT 3g03.0 SG_ 623.5 SG3 222.2 ST 1430.8 SR 390.0 SS 524.3

RRT -.7432 I_r -.7235 RTF .9619 CRT -.2342 CRS -.0798 CST -.9498

SG_ 5935.8 R_3 .0075 RI3 -.9620 LSA 1518.0 NSA 411.5 SSA 16.5

S(;I _921.3 S_2 415.9 THA 175.49 EL1 1433.9 EL2 378.3 ALF 176.07

LAUNCH OAT£ AUG 30 1970 FLI_IT TINE 196.00 ARRIVAL DATE MAR 14 1971

0IST/_qCE 561.361

26.|66 GAL 5.72 ATL g0,55 H(A 2?0.85 SNA 123.74 ECC ._4|18 ZNC .5517 Vl 29.497

37.057 6kP 12.07 A2'P 90.01 TAL 161.31 TAP 72.17 RCA 93.90 APO 153.58 V2 34.919

49.05 ?AP 161.93 ETS 54.39 ZAl[ 124.55 ETE 169.53 ZAC 117.85 ETC 262.62 CLP-170.5_

OLA -25.44 RAL 289.13 RAO 6567.9 VEL 11.936 PTH 2.12 VHP

L-I TINE INJ LAT INJ _ INJ RT AS( INJ AZNTH INJ TINE
1273.94 8.94 347.16 154.12 116.98 12 34 41

5824.19 26.35 278.50 160.34 100.76 17 34 IO

1090.36 6.81 332.53 152.97 119.18 13 2B 28

5483.00 28.73 253.66 160.80 98.62 19 14 18

1018.66 2,50 324,3| 150.19 124.12 13 50 8

5127.46 34.00 LP'27.33 161.47 93.81 21 2 1

NIO-_ EXECUTION ACCURAC¢

SGT 5934.3 SGR 608.6 SG3 2_3.0

RRT -./_68 _ -.?063 RTF ,9620

SC_ 5_N_5.5 R23 .0054 R13 -.9621

SGJ 5950.9 .%_ 416.9 THA 175.72

HELIOCENTRIC CONIC

RL 151 .05 LAL -.00 LCI. 3_6.22 VL

RP 108.53 LAP .55 LOP 247.07 VP

RC 158.641 GL -3.13 GP 15.45 ZAL
PLANKTOCENTRIC CONIC

C3 21.087 VHL 4.fl92

LNO4 ATMTH LNCH TINE
_(3.00 12 13 27

90.00 15 57 6

I00.00 13 10 18

I00.00 17 42 55

110.00 13 33 9

110.0(3 19 36 34

DIFFERENTIAL COI_CTIOI_

TDK .3149 TRA 3.4997 T'C3-3.72| 5 8AU 1,0_

ROE .28_4 RRA -.3452 RC3 .1458 FAU .OL_Z40
FOE .3205 FRA 1.6512 FC3 -.9195 B,T_P 19190

BOE .4236 BRA 3.5167 BC3 3.7243 FSP -738

7.925 DPA -7.49 RAP 257.83 ECC 1.3470

PO CST TIM INJ 2 LAT INJ Z LONG
673,9 12.A9 340._8

5224.2 27.57 269.85

Ago.A 10.64 325.8A

4883.0 29.63 244.97

418.7 6.76 318.O7

4527,5 34.15 218.08

ORBIT 0ETERNINATION ACCURACY

ST 1506.3 SR 381.4 SS 543.0

CRT -.1202 CRS -.|433 CST -.9647

L$& 1595.9 NSA 402.7 SSA I6.0
ELI 1507.1 EL2 378.5 ALF 178.14
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH CAT[ AUG 30 1970 FLIGHT TIME |98.00 ARRIVAL GATE MAR 16 ]97!

HELIOCENTRIC CONIC 0ISTANCE 566.838

RL 151.05 LAL -.00 LC_ 336.Z? VL 26.1_1GAL 6._0 A_L _).37 HCA 274.03 SMA |23.52 ECC .?47Z3 INC .]657 Vl 29.497

RP 108.56 LAP .]7 LL-'P 250.25 VP 37.021 GAP 12.54 AZP 90.03 TAL 159.94 TAP 73.97 RCA 92.98 APO 154.06 V2 34.907

RC 160.740 GL -1.98 GP 14.93 ZAL 47.15 ZAP 162.87 £TS 56.39 ZAE 124.44 ETE 169.90 ZAC I17.44 ,ETC 26].IgCLP-171.51

PLANE TOCENTRIC CONIC

C3 23.131 VHL 4,810 CLA -24.04 RAL 290.97 RAO 6567.9 VEL I2.021 PTH 2,15 VHP 8.194 CPA -8.31 RAP 259.87 ECC 1.38_7

LNCH AZMTH LNCH T|ME L-[ TIME _NJ LAT INJ LONG INJ RT A,SC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT JNJ 2 LONG

90.00 II 56 32 13t_0.12 5.61 353.19 156.35 117.80 12 19 32 7_0.! 9.29 ]46.44

9(1.O0 16 28 46 5762.79 27.06 273.95 163.66 98.69 18 4 49 5162.8 27.98 265.40

IOO.O_ 12 57 59 1181.73 3.75 337.59 155.33 119.68 13 17 4I 581.7 7.67 331 .00

1OO.OO 18 9 59 5436.42 29.16 250.26 163.99 96.88 19 40 36 48]6.4 29.8! 241.52
110.O0 13 26 59 1090.78 -.46 32_.08 152.70 124.18 13 45 I0 4_l.8 4.03 321.87

110.00 19 57 29 51OO.13 34.10 225.Z0 164.47 92.55 21 22 29 4500.1 34.08 215.95

CIFFERENTIAL CORRECTIONS MIO-COUR,e'J_ EXECUT|ON ACCURACY ORBIT CE TER_|NA TION ACCURACY

TOE .4716 TRA ].7964 TC3-3.3994 BAU 1.0520 S(,T $960.9 _ 594.0 ,S_3 L_L34.2 ST 1591.4 SR ]73.4 SS 560.6

RCE .2905 RRA -.3581 RE3 .1265 FAU .0_36 RRT -.7109 RRF -.6900 RTF .9623 CRT -.0238 CRS -.1951 CST -.9754

FOE .3649 FRA 1.6901 FC3 -.7619 BSP 19330 5GB 5990.4 _3 .0036 RI3 -.9624 LSA 1683.Z MSA 390.9 SSA 15.5

8CE .5539 BRA 3.8132 BC3 3.401_ FSP -709 SGI 5975.9 S_2 416.7 THA 175.93 ELl 1591 .4 EL2 373.3 ALF 179.66

LAUNCH OATE AUG }0 1970 FLIGHT TINE 2_0.00 ARRIVAL CATE MAR !8 197!

HELIOCENTRIC CONIC _ISTANC[ 572,251

RL 151 .05 LAL -.00 LCL 336.22 VL 26,095 GAL 6.92 AZL 90.18 HCA 277.21 SMA 123.31 ECC .25379 INC .1779 V! 29.497

RP IOH.60 LAP .18 LC_ 253.42 VP _W5._5 GAP I}.04 AZP _.02 TAL 15_.57 TAP 75.78 RCA 92.0! AF_ 154.60 V2 34.896

RC 162.826 GL -.92 GP 14.45 ZAL 4§._ TAP |63.7_ ETS 58.65 ZAE 124.33 ETE 170.23 ?AC 117.07 ETC 263.75 CLP-172.49

PLANETOCENTRIC CONIC

C3 25.472 VHL 5.047 0LA -22.73 RAL 292.7! RAD 65_.0 VIEL 12.|1_ PTH _.17 VHP H.482 CPA -9.06 RAP 26!.95 ECC !.4192

LNCJ4 AZMTH LNCH T|I, IE L-I TIME INJ LAT _NJ LONG INJ RT A,SC INJ A_I4TH INJ TIME F_ CST TIM INJ _ LAT INJ 2 LONG
90.00 11 44 7 1471.92 2.67 3_B.34 1_8.77 I|B.ZO 12 8 39 871.9 6.42 35!.67

90.00 16 55 3 5718.28 _7.47 2?0.76 166.88 97.14 18 30 21 5118.3 28.18 262.!6

100.00 12 48 31 1264.06 .96 342.11 1fl7.8_ 119.88 13 9 35 664.! 4.93 335.57

100.00 18 33 Z0 5404.38 29.42 247,69 167.|_ 95.55 20 3 22 4H01.4 29.88 238.9l

II0.00 13 22 4 1158.88 -3.06 331.63 155.31 124.06 13 41 23 558.9 1.43 325.43

110.00 _ 16 17 5079.33 34.15 223.58 167.47 91.59 _1 40 56 4479.3 33.99 214.33

OIFFERENTIAL CC_I_CTIONS MID-COUrSE EXECUTION _CCURACY CRBIT DETERMINATION ACCURACY

TOE .6309 TRA 4.1077 TC3-3.0871 8AU 1.0519 _GT _982.0 5(,R 579.4 SG3 195.8 ST 1680.0 SR 365.7 SS 576.6

ROE .2986 RRA -.3711 RE3 .1092 FAU .01841 RRT -.6953 RRF -.6743 RTF .9628 CRT °0§64 CRS -.2375 CST -.98_8

FOE .4050 FRA 1.7285 FC3 -.6256 BSP 19470 SC_ 6010.0 R_3 .0022 R13 -.962B LSA 1773.5 MSA 378.0 SSA 15.0

goE .69P,0 _RA 4.1244 803 3.08_ F_P -_2 SG| 5995.6 SG2 415.5 THA 176.13 ELI 1680.1EL_ 365.0 ALF .74

LAUNCH CATE AUG 30 1970 fLIGHT TINE 20_.00 ARRIVAL CA TE MAR ZO 197!

HELIOCENTRIC CONIC CISTANCE 577.593

RL 151.05 LAL -.00 LOt. 336.22 VL 26.059 GAL 7.58 AZL 89.99 HCA 280.38 SMA

RP 108.63 LAP -.01 LOP 256.60 VP 36.950 GAP 13.57 AZP 90.00 TAL 157.21 TAP

RE 164.900 GL .05 CP 14.01 7AL 43.66 ?AP 164.57 ETS 61.19 7AE 124.21 ETE

PLANE TOCENTRIC CONIC

C3 28.151 VHL 5,_6 CLA -21.50 RAL 294.35 RAG 6568.1 VEL 12._28 PTH 2._0 VHP

LNCH AZMTH LN_H TIME L-I TIME INJ LAT

90.00 11 34 30 1554.70 .00

90.00 17 17 44 56_$,14 27.73

100.00 IZ 41 0 1340.08 -1.62

lO0.O0 18 53 55 5375.00 29.58

110.00 13 18 7 1223.77 -5.53

110.00 20 33 18 506_.07 34.17

CIFFERENTIAL CO_RIECTION5

TOE .7923 TRA 4.4337 TC3-2.7886 BAU 1.0501

RCE ._377 RRA -.3838 RE3 .0939 FAU .016fl6

FOE .4411 FRA 1.7662 FC3 -._094 _SP 19639

_OE .8499 BRA 4.4502 BC3 2,7902 FSP -6_8

123.10 ECC .26090 INC .0000 V! 29.497

77.60 RCA 90.98 APO 155.21 VZ 34.885

170.53 ZAC 116.72 ETC 264.32 CLP-173.46

_.790 CPA -9.73 RAP 264.05 ECC 1.4633

INJ LONG INJ RT AS(: INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ ? LONG

_.96 161.33 118.3_ I_ 0 25 954.7 3.79 356.32

_68.37 170.03 95.97 18 52 _9 5085.1 28.27 259.74

346._8 160.4_ 119.85 13 3 2_ 740.1 2.37 339.76

245.74 170.23 94.54 20 23 30 4775.0 29.89 236.95

335.04 157.99 123.79 13 38 30 623.8 -1.05 328.81

222,_8 170.48 90.89 21 57 42 4464.1 33.92 _13.15

NI0-COU_WE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT _997._ SGR _64.6 S(,3 |_7.7 ST 1767.2 SR 358.1 $S 590.9
K_T -.f_Ol _ -.6593 R'T1F .9635 CRT o1_28 CRS -,2728 CST -.9879

SG6 6024.0 R_3 .0012 R13 -.9635 LSA 186_.1MSA 364.8 SSA 14.5

SGI 6009.8 SG2 413.1 THA 176.32 ELI 1767.H EL2 355.3 ALF 1.49

LAUNCH OATE AUG }0 1970 FLIGHT TIN! _4.00 ARRIVAL CATE MAR 22 197!

HELIOCENTRIC CONIC 01STANCE 582.853

RL 151.O5 LAL -.00 LCt. 336.22 VL 26,024 GAL 8.28 A2'L 89.80 HC_ 283.56 SNA IL:'Z.8_ ECC .26863 INC .2045

RP 10B.66 LAP -.20 LOP 259.77 VP 36,915 GAP 14.13 A2'P 89,95 TAL 135,B7 TAP 79.43 RC_ 89.88 AF_ 155.90

RE 166.961GL .94 GP 13.61 ZAL 42.06 ZAP |65.32 ET$ 64,04 ZAE 1_4,07 ETE 170.81 ZAC 116.39 ETC 264.90

PLANE TOCENTRIC CONIC

C3 31.218 VHL 3.5_7 OLA -20.35 R,_L 29_,89 RAO 6flf_.Z VlEL 11.3_3 PTH 2.23 VHP 9.1_20PA -10.34 RAP 266.18

VI 29.497

V2 34.874
CLP-174.43

ECC 1.5138

LN_ AZMTH LNCH TIME Lol TIME INJ LAT INJ L(_ INJ RT A_ INJ AZIWTH INJ TIME PO CST TIM INJ ? LAT INJ _ LONG

90.00 11 26 47 1631.1_ -2.46 7._2 163.97 IIB._ I| 53 58 1031.1 1.33 .59

90.00 17 37 4_ 5660.53 27.89 _66.58 173.16 95.09 19 1_ 3 5060.5 28.31 _57.94

I00.00 12 34 54 1411.3A -4.03 _0._0 163.11 119.63 12 f8 25 811.3 -.05 343.67

IO0.00 19 12 17 3355.55 29.67 _44.30 173,31 93.79 20 41 33 4755.5 29.88 235.51

110.00 13 14 53 1286,01 -7.B7 338.33 160.74 123.37 13 36 19 686.0 -3.43 332.06

110.00 20 48 47 5033.64 34.18 221._7 173._1 90,41 22 13 1 4453.6 33.86 212.34

DIFFERENTIAL CORI_[CTEON5 NI0-COURSE E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9577 TEA 4.777| TC3-2._tO_J BAU 1 .04§3 SGT 6007.7 SGR _49.4 SG3 180.0 ST 1851.6 SR 350.6 SS 603.9

ROE .3115 RRA -.39_2 RE3 .0801 FAU .0|479 RRT -.6_0 RRF -.6446 RTF .9644 CRT .1783 CRS -.3027 CST -.9915

FOE .4742 FRA 1.8044 FC3 o.4103 BSP 19_112 SG6 6032.7 R23 .000d RI3 -.9644 LSA 1947.3 MSA 351 .8 SSA 14.1

• 3E 1.0089 8RA 4.7933 603 2.5050 FSP -635 SGI 6018.8 SG2 409.3 THA 176.50 ELI 1852.7 EL2 344.8 ALF 2.00
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH CATE AUG 30 1970 FLIGHT TIN[ 206.00 ARRIVAL CATE MAR 24 1971

HELIOCENTRIC CONIC

RL 151 .05 LAL -.00 LOt. 336,22 VL

RP 10H.69 LAP -.39 LOP 262.94 VP

RC 169.007 GL 1.76 GP 13.24 74L

PLAN(TOCENTRIC CONIC

C3 34.736 VHL 5.894

LNCH ATMTH LNCH TIN_

_.00 I1 _ 28

90.O0 17 55 32

IC_3.00 12 29 51

100.00 19 28 50

II0.00 13 12 14

II0.00 21 2 56

DIFFERENTIAL CCRR1ECTIONS

TCE 1.1276 TRA 5.1391 TC3-Z.Z337 8AU 1.0378

RCE .3281 RRA -.4081RC_ ,0677 FAU ,01309

FDE .5052 FRA 1.8436 FC3 -.3_3 8SP l_J<J_

BOE 1.1743 8RA 5.1553 8C3 2,2347 FSP -6|3

CISTANCE 588.018

?5,989 GAL 9.02 4ZL 89.60 HCA 286.73 SNA 122.68 ECC

36,881 G4P 14.72 4ZP 89,88 TAL 154.54 TAP 81.27 RCA
40.55 ZAP 166.00 ETS 67.Z3 7AE 123.93 ETE 171.07 74C

.27706 |NC .4033 Vl 29.497

88.69 4PO 156.67 V2 34.864

116.08 ETC Z65.48 CLP-175.40

CL4 -19,28 RAL 297,33 RAO 6568,4 VEL 12,494 PTH 2.26 VHP 9.478 DP4 -10,87 RAP 268.33 ECC 1,5717

L-I Till[ INJ LAT INJ LONG INJ RT 4SC INJ AZ14TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1702,72 -4,76 11.23 166.70 117.95 11 48 51 1102,7 -.98 4.58

5642.74 27.99 265,29 176,26 94,45 19 29 35 5042.7 28.32 256,64

1478,85 -6,29 353,94 165,86 119.28 12 54 30 878.8 -2.34 347.37

5341.86 29,73 243,29 176,39 93,26 2_ 57 52 4741,9 29.87 234,49

1346,01 -10,10 341,54 163,94 122,83 13 _4 40 746.0 -5.71 335.21

5047,45 _4,18 221,09 176,55 90,12 22 27 4 4447,5 33,82 211.86

NID-COURSI[ EXECUTION ACCURACY OR6IT OETER_4IN4TION ACCURACY

_T 60|2,4 _ 533.6 SG3 172.7 ST 1931,1 SR 343,0 SS 616.0

RRT -.64_ _ -.6_02 RTF .9654 CRT .2253 CRS -.3286 CST -.9939

6036.0 g_3 -,0001 R13 -,9654 LSA 2027,6 NSA 339,0 5S4 13.6

SGI 6022.4 S_ 404.9 TH4 176.6# ELI 1932.7 EL2 333.9 ALF 2.36

L4UNCH 04TE AUG 30 1970 FLI_T TINE 208.00 ARRIVAL DATE MAR 26 1971

PELI(:X:ENTRIC CONIC

RL 151.05 LAL -.(30 LOL 3_._Z VL

RP 108.72 LAP -.57 LOP 266.11 VP

RC 171.039 GL 2._0 GP 12.g(} ZAL

PLANETC_ENTR|C CONIC

C3 _.776 _ 6.L_7
LNCH A,_qTH LI_H TINE

90.00 11 15 12

90.00 18 11 34

100.00 12 25 38

I00.00 19 43 50

110.00 13 10 3

110.(30 El 15 54

OIFFER[NTIAL O_q[CTZONS

TOE 1.3033 TRA 5.52"_ TC3-1.9784 8AU 1.0"d60

ROE .3393 RR4 -.4193 Re3 .0565 FAU .01144

FOE ,5344 FR4 1,8844 FC3 -,2554 BSP 20158

8DE 1.3468 8RA 5.5385 8C3 1.9792 FSP -592

O/STANCE 593.075

25.955 GAL 9.82 A2*L 89.39 _ 289.90 Sg4 IL:'2.48 ECC .28625 INC .6087 Vl 29.497

36,848 GAP 15,37 AZP 89,79 TAL 153,24 TAP 83,14 RC4 87.42 APO 157.54 V2 34.855

39.14 ZAP 166.61 ETS ?0.78 Z_d_. 123.78 ETE 171.31 ZAC 115.77 ETC 266.06 CLP-176.38

OLA -18.28 RAL 298,68 R_0 6_,5 _l[k 12,655 PTH
L-I TINE INJ I.AT

1770,47 -6.91

36_O .60 28.06

1943.21 -8.41

5333.09 29.76

1404.02 -12.23

5045.04 34.18

2,30 VHP 9,864 0PA -11,35 RAP 270,48 ECC 1.63_2

INJ _ INJ RT A,_C INJ ANTH INJ TIME PC) CST TIB INJ 2 L4T INJ 2 LONG

15.05 169.48 117.53 11 44 43 1170.5 -3.16 8.37

L_>4.41 179.35 94.01 19 45 25 5050.6 28.32 255.75

357.53 168.67 118.79 12 51 21 943.2 -4.51 350.92

242.64 179.46 92.92 21 12 43 4733.1 29.85 233,84

344.1'0 1_.39 122.17 13 33 27 804.0 -7.89 338.28

220.g0 179,_ 90,01 22 39 59 4445,0 33.81 211 ,67

NIO-_URSE_ E_ECUTION ACCURAC_ ORBIT OETERMIN4TION ACCURACY

SGT 6012.2 SGR 517.2 SG3 165.7 ST _5.2 SR 335.1 55 627.4

RRT -.6346 R_" -.6|59 RTF .9667 CRT .2656 CRS -.3514 CST -.9957
_34,4 R_3 -,0004 R13 -,9667 LSA 2102,4 H54 326.6 554 13.2

•%1 6021.2 SG2 399%1 THA 176.86 ELI 2007.3 EL2 322.8 ALF 2.61

L4UN_H 04TE 4UG 30 1970 FLIGHT TIN[ 210,00 4RRIVAL 04TE NAR 28 1971

HELI(_[NTRIC CONIC 0IST4NCE 598.005

RL 151.05 LAL -.00 LOt. 336.22 VL 25.921 GAL 10,68 AZL 89,18 H_A 293,06 5_A

RP 108.75 L4P -,76 LOP 269,28 VP 36,815 G4P 16,06 ATP 89,68 TAL I51,97 TAP

RE 173_,056 GL 3,18 GP 12.59 7_L 37,83 TAP 167,14 ETS 74,71ZA£ 123.61 _TE

PLANET(XENTRIC CONIC

C3 43.430 VHL 6.5_0 0L4 -17.35 R4L 299,94 RAO 6568,6 V[L 12.837 PTH 2,34 VHP 10.282 DPA

LNCH ATNTH LN_H TINE L-I TINE INJ L4T |NJ LON_ INJ RT ASC INJ AZMTH |NJ TINE

90.00 II I0 45 1835.00 -8.92 18.72 172.31 116.99 Jt 41 20

90.00 i8 26 5 5623.27 28.09 263.87 182.42 93,74 19 59 48

10(3.00 12 22 3 1604.91 -I0.42 1.01 171,§I 118.18 12 48 48

100.00 19 57 28 5328.58 29.78 242,31 182._3 92,74 21 26 16

II0.00 13 8 14 14_,26 -I4.24 347.80 169.27 121.41 13 32 34

110.00 21 27 47 _046,00 34,18 220,97 182,65 90,06 22 51 53
DIFFERENTIAL _,_RRECTIONS MI0-CCURS[ EX[CUTION ACCURACY

TOE 1.48¢F TRA 5.9303 TC3-1.7378 8_MJ 1.0093 SGT 6007.8 _q 500.0 SG3 159.1

RDE ,_P311RRA -.4296 RE3 .O464 FAU .00961 RRT -.6189 _ -.6013 RTF .9681

FOE .5628 FRA 1 .9277 FC3 -.1955 8_P 20_00 S_ _028.6 R_5 -.0006 R13 -.9681

8Q_ 1.5275 _R4 5.9458 8C3 1.7384 FSP -571 SG| 6015.8 St_ 392.2 THA 177,04

122.28 ECC .29632 INC .8223 Vl 29.497

85.03 RCA $6.05 APO 158.51 V2 34.846

171.53 ZAC 115.47 ETC 266,64 CLP-177.36

L_JN_H O4TE AUG 30 1970 FLIGHT TINE 212.00

-11.76 RAP 272.65 ECC 1.7147

/sO CST TIN INJ 2 LAT INJ 2 LONG

1235.0 -5.23 11.99

5023.3 28.31 255.22

1004.9 -6,57 354.34

4728,6 29.84 233.50

860.3 -9.98 341.29

4446.0 33.81 211.75

ORBIT DETERMINATION ACCUR4CY

ST 2074_0 SR 327.0 SS 638.8
CRT ,3010 CRS -,3721 CST -.9969

LSA 2171.9 MS4 314.3 554 12.7

ELl 21376,3 EL2 311.5 4LF 2.78

HELIOCENTRIC CONIC 01STAN(,IE _02,787
RL 151.O5 LAL -.IX] LCL 336.22 VL 25.8457 GAL 11.60 A;_. 88.95 HO_ 296.23 ,94A 122.08 ECC

RP 108.78 LAP -,94 LOP 272,45 VP 36,783 GAP 16,80 A2'P 89,54 TAL |50,73 TAP 86,96 RCA

RC 175.O59 GL 3.80 GP 12.30 7AL 36.61 2AP 167.59 ETS 79.02 ZA[ 123.42 ETE 171.74 24C

PLANETOCENTRIC CONIC

ARRIVAL DATE MAR 30 1971

.30735 IN(: 1.0462 Vl 29.497

84.56 APO 159.61 V2 34,837

115.17 ETC 267.22 CLP-178.35

C3 48,806 VHL 6._16 OLA -16,48 RAL 301,12 RA0 656_,8 VEL 15,045 PTH 2,38 VHP 10,737 DPA -12.11 RAP 274,81 ECC 1.8032

LN_H A_NTH LI_H TINE L-I T|I_ INJ L&T ZNJ _ INJ RT AS_ ZNJ A_NTH JNJ TINE PO C$T TIM |NJ 2 LAT INJ 2 LONG

90.00 11 6 57 1896.74 -10.81 L_'4._ 175.17 116,_5 I1 38 34 1296.7 -7.18 15.47

90.00 18 39 14 56_0.I0 28.10 263,_4 185.47 93,63 20 12 54 _20.1 28.31 254.98

IO0,00 12 19 1 1_4,2fl -12,_0 4,4| 174,39 117,46 12 46 45 1064,3 -8,53 357.65

100.00 20 9 52 5327.82 _.78 242.25 185.58 92.71 21 _8 40 4727.8 29.84 233.45

110.00 13 6 42 1514,84 -16,16 350,88 172,19 120,54 15 31 57 914.8 -11.98 344.26

110.[30 21 38 40 5049.99 54.I8 221,_8 18_.71 90,_4 25 2 50 4450.0 33;84 212.06

DIFFERENTIAL CORRECTIONS NIO-C._URSE E_ECUTION ACCURACY ORBIT DETERMINATION ACCUR4CY

TOE 1.6790 TRA 6,_H_53 TC3-1,5115 BAU .9864 S_T 5999,6 SGR 482,0 _3 152,8 ST 2137,3 5R 318.6 55 650.5

ROE .3634 RRA -,4387 RC3 ,0372 FAU ,00818 RRT -,_024 _ -,_862 RTF ,9697 CRT ,3326 CRS -.3915 CST -.9978

FDE .5911 FRA 1.9745 Re3 -.1452 8SP 20405 _ 6019.0 f_5 -.0006 R13 -.9697 LSA 2236.3 HSA !102.1 554 12.3

BOg 1.7179 _'A 6,_106 _3 1.3117 FSP -350 SGI 6006,7 S_2 384.3 THA 177.22 EL1 2139.9 EL2 300.1 4LF 2.90
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197Op

LAUNCH CATE AUG 30 1970 FLIGHT TIME 214.00 ARRIVAL CATE APR 1 1971

H[LIOCENTRIC CONIC

RL |SI.05 LAL -.00

RP 108.80 LAP -I.12

RC 177.O47 GL 4.37

PLANE TOCENTRIC CON|C

C3 55.040 VHL 7.419

LNCH ATNTH LNCH TIME

90.00 II 3 41

90.00 IB 51 II

1OO.00 12 16 23

100.00 20 21 10

110,00 13 5 24

llO.OO 21 49 38

01FFERENTIAL CORRI[CTIONS

T0E 1 .8829 TRA 6.B324 TC_-I .296§ B&U .9557

_E .3763 RRA -.4463 RC3 .0290 FAU .00654

FOE .6L_1 FRA 2.0255 FC3 -.1028 BSP 20429

6OE 1,9201 _A B.9469 1_3 1.2_ FSP "528

CISTAN(E 6(37.392

LOL 336.22 VL 25.854 GAL 12.60 A2L 88.72 HEA'299.39 S#AA 121.89 ECC .31950 INC 1.2824 Vl 29.497

LOP 275.61 VP _.753 GAP 17.62 AZP 89.37 TAL 149.54 TAP 88.93 RCA 82.95 APO 160.84 V2 34.829

6P 12.04 7AL 35.48 ZAP 167.94 ETS 83.72 7AE 123.20 ETE 171.94 ZAC 114.88 ETC 267.79 CLP-179.37

0LA -15.68 RAL 502.20 RAO 6569.0 VEL 13.282 PTH 2.43 VHP 11.233 OPA -12.4! RAP 276.96 ECC 1.9058

L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1955.97 -12.57 25.73 178.05 115.58 II 36 17 1356.0 -9.03 18.85

5620.56 28.10 263.68 I88.50 93.65 20 24 51 5020.6 28.31 255.02

1721.41 -14.07 7.73 177.29 116.65 12 45 4 1121.4 -10.39 ,88

53}0.36 29.77 242.44 188.61 92.81 21 _O 0 4730.4 29.84 233.63

1567.84 -17.96 353._2 175.13 119.58 13 31 32 967.8 -13.89 347.18

5056.69 34.18 221.81 188.75 90.55 23 12 55 4456.7 33.88 212.58

NIO-COURGIE EX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5988.6 SGR 463.1 SG3 146.9 ST 2195.7 SR 309.8 SS 663.2

RRT -.5849 RRF -.5701RTF .9715 CRT .3616 CRS -.4101 CST -.9984

_A_ 6(306.5 R23 -.0OO5 RJ3 -.9715 LSA 2296.3 NSA 290.0 SSA 11.9

_1 5994.8 SG2 375.2 THA 177.40 ELI 2198.6 EL2 288.5 ALF 2.97

LAUN(Jd DATE AUG 30 1970 FLIGHT TINE 216.00 ARRIWrt. {)ATE APR 3 1971

H(L ICCKNTRIC CCNIC

RL 151 .05 LAL -.00
RP 108.83 LAP -1 ._9

RC 179.021 GL 4.88

PLAN[ T(X:ENTRIC CONIC

C3 62.300 VHt. 7.893

LN(M AZNTH INCH TINE

90.00 11 0 49

go.O0 19 2 O

100.00 12 14 5

I00.00 20 3J Z6

110.00 13 4 17

110.00 21 57 43
OIFFKI;_NTIAL CCR/q[CTIONS

TOE 2.1007 TRA 7.3454 TC3-1.0968 BAU .9154

ROE .3899 _A -.4SIT RC3 .0216 FAU .00484

FOE .6501 FRA 2.0818 re3 -.0673 B_° 20364
8OE 2.1365 8RA 7.3593 BC3 1.0990 FSP -505

OISTAN(E 611.787

LOt. 3_.22 VL 25.9LPZ GAL 13.68 A2'I.. 88.47 _ 302.55 S_A

LOP 278.78 VP 36.723 GAP 18.51 AZP 89.17 TAL 148.41 TAP
GP 11.80 7AL 34.45 ZAP 168.20 ETS 88.77 7AE 122.96 ETE

]21.71ECC .33290 INC 1.5337 vl 29.497

90.96 RCA 81.19 APO 162.22 v2 34.822

172.13 ZAC 114.59 ETC 268.36 CLP 179.60

OL_ -14.94 RAL 303.20 RAO 6569.2 VEL 13.552 PTH

L-I TINE INJ LJ, T

2012.86 -14.L_'Z

5624.L_Z 28.08
1776.50 -15.73

5335.82 29.75

1619.26 -19.66

5065.82 34.17

2.48 VHP 11.778 OP4 -12.65 RAP 279.10 ECC 2.0253

INJ LONG INJ RT AGC INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

29.10 180.94 114.75 11 34 22 1412.9 -10.76 22.12

L_3.94 191.50 93.78 20 35 44 5024.2 28.31 255.29

10,96 180.20 115.75 12 43 41 1176.5 -12.14 4.03

242.94 191.61 93.02 22 O 22 4735.8 29.86 234.04

356.94 17B.OB 118.54 13 31 16 1019.3 -15.70 350.06

Z"_.52 191.79 90.97 23 22 9 4465.8 33.93 213.2_

NIO-OOURGE EXECUTION ACCURACY ORBIT OETE/_AINATION ACCURACY

SGT 5_2.5 _ 443,2 SG3 141.4 ST 2251.4 _ 300.8 SS 677.2

_T -.5659 I_ r -.5525 RTI r .9756 CRT .3883 CR5 -.4286 CST -.9989

SG8 5998.8 RZ3 -.0007 R13 -.9736 LSA 2353.9 MSA 277.9 SSA 11.4

5G1 5987.7 SG2 365.1 THA 177.59 ELI 2254.5 EL2 276.8 ALF 3.02

LAUNCH DATE AUG 30 1970 FLIGHT TINE 218.00 ARRIVAL DATE APR 5 1971

I_ELIO(ENTRIC CONIC

RL 151.05 LAL -.00

RP 108.83 LAP -1.46

RC 180.980 GL 5.35

PLANETOCENTRIC CONIC

C3 70.797 VHL 8_414

LNO4 ATMTH LNCH Till[

90.00 ID 58 18

gO.00 19 11 46

I00.00 12 12 3

I00.00 20 40 43

I10.00 13 3 17

llO.O0 22 5 58

OIFFERI[NTIAL CCRRECTION$

TOE 2.3335 TRA 7.8786

ROE .4043 RRA -.4550

FOE .6818 FRA 2.1442

BOE 2.3682 8RA 7.8917

OISTANC£ 615.929

LOt. 336.22 VL 25.790 GAL 14.86 AZL 88.20 HEA }O5.71 5NA 121.53 ECC .34772 INC 1.8033 v] 29.497

LOP 281.94 VP 36.694 GAP 19.48 AZP 88.95 TAL 147.34 T4P 93.05 RCA 79.27 APO 163.78 VZ 34.815

GP 11.57 ZAL 33.51 ZAP 168.34 KTS 94,14 ZAK 122.68 [TE 172.32 7AC I14.}0 ETC 268.92 CLP 17H.53

TC3 -.9126 BAU .8639
RC3 .0152 FAU .00}07

FC3 -.0376 B.f_ 2019_

8C3 .9127 FSP -4BO

OLA -14.26 RAL }04.11 RAO 6569.4 VEL 13.862 PTH 2.53 VHP 12.378 OPA -12.84 RAP 281.21 ECC 2.1651

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TI_ PO CST TIM INJ 2 LAT INJ 2 LONG

2067.49 -15.75 32.38 183.82 113.84 11 32 46 1467.5 -12.39 25.31
56}(3.70 28.05 264.42 194.45 94.01 20 45 37 50}0.7 28.32 255.76

1829.55 -17.27 14.17 183.10 1_4.78 12 42 33 1229.5 -13.79 7.11

5343._ 29.72 243.44 194.57 93.33 22 9 47 4743.9 29.87 234.64

1669.07 -21.26 359.93 181.03 117.42 13 31 6 1069.1 -17.41 352.91
5077.12 34,15 Z23.40 194.79 91.49 23 }0 35 4477.1 33.98 214.16

NI0-COURSg E_ECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 59_2.4 _ 422.7 SG3 136.3 ST 2298.9 SR 291.5 SS 692.9

RRT -.5444 R_" -.5330 R7F" .9756 CRT .4150 CRS -.4471 CST -.9992

.S_ 5975.3 R23 .0000 R13 -.9756 LSA 2404.0 MSA 265.6 SSA 11.0

SGI 3_>4.8 S_ 354.3 THA 177.78 ELI 2}02.1 EL2 264.9 ALF 3.05

LAUNCH DATE AUG 30 1970 FLIGHT TIN[ Z'Z0.00 ARRIVAL CATE APR 7 1971

PEL ICX_ENTRI C CONIC

RL 151 .05 LAL -.00

RP 108.87 LAP -I .63

RC 182.925 GL 5.78

PLAN[ TOCENTRIC CONIC

C3 80.797 VHL 8.989

LNO'I A2'MTH LNCH TI1,_
90.00 10 56 3

90.00 19 20 32

100.00 12 10 14
I00.00 20 49 3

110.00 13 2 L_

110.00 22 13 23

OIFFERENTI4L CORRECTIONS

TOE 2.5842 TRA 8.4679 TC3 -.7395 BAU .7989

ROE .41_ RRA -.45}0 RE3 .0097 FAU .00121

FOE .7157 IrRA 2.2140 Ire3 -.01}0 8SP I_902

BOE 2.6181 BRA 8.4801 8C3 .7396 F'S4= -454

DISTANCE 619.764

LCC 336.22 VL 25.760 GAL 16.15 AZl. 87.90 HCA 308.8.7 SNA

LOP 285.10 VP 36.667 GAP 20.56 AZP 88.68 TAL 146.36 TAP

GP 11.36 7AL 32.67 ZAP 168.35 ETS 99.75 ZAE 122.36 ETE

121.35 ECC .36419 INC 2.0950 V! 29.497

95.23 RCA 77.16 APO 165.54 v2 34.809

172.51ZAC 114.01ETC 269.47 CLP 177.43

0LA -13.64 RAL 304.92 RA0 65_.6 MEL 14.218 PTH 2.59 VHP 13.043 0PA -12.99 RAP 283.29 ECC 2.3297

L-I TIN[ INJ LAT INJ L(]W_ INJ RT ASC INJ AZI, ITH qNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2119.85 -17.16 35.57 186.66 112.87 11 31 23 1519.9 -13.92 28.40

5639.69 28.01 265.07 197.33 94.34 20 54 32 5039.7 28.32 256.42

I980.54 -1e170 17.28 185.97 113.75 12 41 34 1280.5 -15.33 I0.II

5354.24 29.68 244.21 19_.47 93.74 22 18 17 4754.2 29.88 235.41

1717.21 -L:_.74 2.88 183.96 116.24 13 31 0 1117.2 -19.02 355.71

5090.33 34.13 224.43 197.73 92.10 23 38 14 4490.3 34.04 215.19

NIO-C_URSIE EXECUTION ACCURAC_ ORBIT OETERNINATION ACCURACY

SGT 5944.0 SGR 401.1 SG3 131.5 ST 2343.4 SR 282.1 SS 710.8

RRT -.5202 RRF" -.5106 RTF .9778 CRT .4408 CRS -.4665 CST -.9995

SG6 5957.5 R_3 .0003 R13 -.9779 LSA 2451.9 MSA 253.3,6SA 10.6

S_J 5947.6 $62 342.4 THA 177.98 EL1 2346.7 EL2 252.8 ALF 3.07
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JPL TM 33-99- EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE AUG 31 1970

HELIOCENTRIC CONIC

RL ISl.OZ LAL -,00
RP 108.15 LAP -1.75

RC 40.252 GL -7.27

PLANE TOCENTRIC CONIC

C3 37.330 VNL 6.110

LNCH AZMTH LNCN TIME

86.94 10 30 30

93.06 II 22 3

100.O0 11 O 16

IOO.OO 13 34 58

110.OO 10 58 LD

110.OO 15 53 33

FLIGHT TII4E 70.00 ARRIVAL CA TE NOV 9 1970

DISTANCE 164.758

LOL 337.18 VL 23.460 GAL -1.29 AZL 91.89 NCA 68.19 S_4A 109.93 ECC .37430 INC 1.8878 Vl 29,504

L(_ ° 45.36 VP 35.313 GAP -21._N5 AZP 90.70 TAL 182.15 TAP 250.34 RCA 68.78 APO 151.08 VZ 35.040

GP -8.89 ZAL 91.13 7AP 13.56 ETS 136.39 ZAE 172.66 ET£ 336.66 74C 91.52 ETC 259.19 CLP ID.Z9

CL4 -28"_47 RAL 242.73 RA0 6568,5 VEL |2.598 PTH 2.28 VHP 13.342 OPA °26.48 RAP 230.73 ECC 1.6144

L-I TINE IN| LAT IN| LONG IN| RT ASC IN| A2'NTH IN| TIN[ PO CST TIN IN| Z LAT IN| Z LONG

1130.40 13.69 339.g6 121.32 114.06 lO 49 21 530.4 18.81 332.68

9_3.41 13.10 327.76 I2|.53 |I4.05 11 38 6 363.4 18.82 320,47

|033,78 8.67 329._ II?._ 118,72 11 I7 30 433.8 12.44 322.60

5823.31 _.97 277.23 |24.61 I09.67 15 I2 I 5223.3 25.44 269.30

IO40.36 1.47 325.43 1|3,55 124.|6 It J5 31 440.4 5.94 319.22

5389.49 3I.O'd 247,13 I27,44 105.13 17 23 22 4789.5 32.79 238.35

DIFFERENTIAL CORRECTIONS NI0-C_UR_ EXECUTION *CCLMACY ORBIT DETERMINATION ACCURACY

TOE .1714 TRA -.7093 TO3 .0858 BAU .0459 8GT 780,6 g 44|,3 SG3 59.3 ST 278.2 ,TWR 439.3 55 172.6

ROE -.4684 RRA -,01|6 RE3 -,03_O_AU ,02'0J| _T -,|go0 RRF ,Z048 RT'F -,6627 CRT -.57|0 CRS -.6570 CST .9882

FOE -.10_ FRA .3461 FC3 -,4663 BSP 2056 SGO 896,? _ -,0245 R|3 ,6671 LSA 495.7 MSA 232.7 SSA 15.5

_OE .4988 8RA .7094 EN;3 .O919 FSP -|32 _| 787,0 _ 4_,7 TH4 l 7l .24 ELI 475.2 EL2 2If .l ALF 115.18

LAUNCH DATE AUG 31 1970 FLIGHT TIME 12.00 ARRIVAL DATE NOV 11 1970

HELIOCENTRIC CONIC OISTANO[ 171.414
RL 151 .02 LAL -.00 L(X. 337.18 VL 23.824 GAL rl,_H) A2'L 91.67 I._ 71.39 SNA 111.52 ECC .35488 IN(: 1.6747 Vl 29.504

RP 108.11 LAP -1.39 LOP 48,56 VP 3_.569 &AP -_.72 AZP gO.53 TAL 182.52 TAP 253.91 RCA 71.95 APO 151.10 VZ 35.053

RC 40.156 Gk -6.97 GP -9.33 ZAL 91.69 ZAP 12._ ET8 |29,45 Z_E 169.89 ETE 337.78 ZAC 91.27 ETC 259.42 CLP 8.51

PL4NETOEENTRIC CONIC
C3 32.939 VHL 5.739 OLA °28,07 RAL 242,|7 RAO 6_.3 VEL 12,4L_Z PIN 2,24 VHP 12,651 DPA -27,34 RAP 232,09 ECC 1.5421
LNCH AZNTN LNCN TIN[ L-I TIME IN| LAT IN| _ IN| RT ASC IN| A214TH IN| TINE PO CST TIM IN| 2 LAT IN| 2 LONG

90.00 10 21 13 1121.72 13._O 3343.31 117.49 115.13 tO 39 57 521.7 16.78 331.J7

90.00 II 26 48 gOB.gO 19.23 325.32 120.05 111.20 11 41 57 308.9 21,94 317.70

I(30.OO IO 47 56 IO33,42 8.62 32'9.46 114.97 118.73 11 5 11 _35.4 12.39 322,70

IDO.O0 13 42 48 5758,48 24,_H3 272.93 IZ2,0Z 107,84 15 18 47 5158.3 26,6(3 264.83

llO.OO 10 51 0 1025.79 2.03 324._ ||O.IKd 124.13 II 8 6 425.8 6.89 318.45

110.00 15 56 14 5340,87 31.83 243.57 1_4.35 |03.I7 17 23 13 z740.9 33.32 234.65

OIFFERENTIAL CORR[CTIONS NI0-_ E_CUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .1730 TRA -,6912 TC3 ,1233 BAU ,0590 $_T $J3,7 SGR 446,3 SG3 65,7 ST 291,4 5R 443,1 SS 175.6

ROE -.4438 RRA -,OO80 A_3 -,0476 FAg ,02||6 RRT -,2127 mr ,LP'496 RTF -,6822 CRT -,5880 CRS -.6524 CST .9907

FOE -,IO57 FRA .352_ FC3 -.3562 BSP 2198 _ 928,| l_Z3 -.02&l R13 ,6871 LSA 505.6 NSA 236,9 SSA 16.1

8DE .4764 _RA .6912 8_ .1340 FSP -149 _| 821.4 _2 432.2 TH4 170,76 ELI 484.5 EL2 215.5 ALF 116.86

LAUNCH 0ATE AUG 31 197p FLIGHT TINE 74.00 ARRIVAL CATE NOV 13 1970

HELIOCENTRIC CONIC DISTANCE 178.101

RL 1§1.02 LAL -.DO LOL 331.18 VL 24,158 GAL -I,50 AZL 91,47 HEA 74,_ SNA 113.05 ECC .33679 INC 1.4694 Vl 29.504

RP ]08.07 LAP -1.42 LOP §1,11VP 35,807 GAP -19,53 A?P 90,59 TAL 182,96 TAP 257,55 RCA 74.97 APO 151,12 V2 35.066

RC 40.238 GL -6.59 GP -9.82 ZAL 92.40 ZAP 11.88 ETS 1_1.31 ZAE 167.12 ETE 338.13 ZAC 90.95 ETC 259.65 CLP 6.71

PLAN(TOCENTRIC CONIC

C3 29.152 VML 5.399 DL4 -27.36 RAL 24|.47 RA0 65_8.2 VEL 12.269 PTN 2.2! WP 1|.991 DP_ -28.22 RAP Z33.43 £CC 1._798

LNCH AZMTH LNCN TIN[ L-I TIN[ IN| LAT IN| LONG IN| RT AS_ IN| AZt4TH IN| TINE PO CST TIN IN| 2 LATINJ 2 LONG

90.00 9 53 58 1171.12 I2,05 34|.LP'd 113.77 115.82 |0 13 29 571.1 15.43 334.17

90.00 11 48 30 798,14 21,79 318.21 |17.9I 108.34 I2 I 48 198.I 24.13 310.32

1OO.OO 10 33 48 1042.38 8.39 329.85 111.85 JI8.BO 10 31 It 442.4 12.17 323.10

1OO.O0 13 51 21 5690.13 23.74 268._ 119.24 105.75 I5 26 It 5090.2 Z?.65 260.02

110.OO 10 42 10 1016.13 2,39 324,18 IO8,17 124.11 I"(359 6 416.1 6,85 317.93

110.O0 15 59 28 5289.17 32.57 239.72 121.10 |01.00 17 _7 38 4689.2 33.74 230.68

0IFFERENTIAL CORRECTIONS MIO-C.OUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE _1738 TRA -.6732 tC3 ,1733 BAU ,O723 S_T 847,6 _ 451,7SG3 72,8 ST 304.1 SR 446,0 $5 177.6

RCE -.42_32 RRA -,0048 RC3 -,0661FAU ,02232 RRT -,2377 I_ ,2577 RTF -,7016 CRT -.6033 CR$ -.6443 CST .9926

FOE -.1045 FRA ,339"_ FC3 -,6628 8SP 2325 SCaB 9_0,4 R_3 -,0325 R|3 ,7071 LSA 514,6 MSA 240,5 SSA 16.7

BOE .4548 8RA .6732 8C3 ,1854 FSP -168 SGJ 856,8 8_2- 434,0 THA 170,26 ELI 493,3 EL2 219.3 ALF 118,49

LAUNCH (]ATE AUG 31 1970 FLIGNT TINE 76.00 ARRIVAL DATE NOV 15 1970

H_LIOCENTRIC CONIC

RL 151.O2 LAL -,OO

RP 1OH.D3 LAP -1.24
RE 40,491 GL -6.12

PLANETC_ENTRIC CONIC

C3 25.8g0 VHL 5.088

LNCH AZMTH LNCH TIME

90.00 9 30 30
90.00 12 5 Zl

IOO.00 10 18 7

I00.OO 14 0 25
110.OO 10 3I 44

110.OO 16 3 17

OIFFERIKNTIAL CORRECTIONS

r(]E .1742 TRA -.6547 TC3 .2_O7 BAO ,0856

ROE -.3977 RRA -.0020 RE3 -.0895 FAU .02_3

FOE -.I019 FRA .3650 FC3 -.7902 8,T_P 2459
8OE .4342 BRA .6547 BC3 ,2474 FSP -lgO

DISTANCE 184,812

LOt. 337,18 VL 24,466 G_L -|,63 _21. 91,27 NCA 77,80 .T_I_ 114.50 ECC ,32OO1 IN(: 1,2102 Vl 29.504

LOP 34,98 VP 36,027 GAP -18,39 AZIP gO,Z7 TAL |83,46 TAP 261,26 RCA 77_86 APO 151,15 V2 35.079

GP -10,37 ZAL 93,24 ZAP |1,45 ET$ |12,12 Z_E 164,38 ETE 338,08 ZAC 9fl.98 ETC 259.88 CLP 4.89

DLA -26,94 RAL 240,64 RA0 65(d_,0 VEL 12,|_5 PTH 2,|8 VHP |1,361 DPA -29.14 RAP 234.74 ECC 1.4261

L-| TINE IN| I_AT IN| _ IN| RT AS_ IN| A2'NTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG
12D8.21 10.94 343._ |lO._O |16.28 9 50 39 C_18.2 14.39 336.39

702.00 23.74 311.83 ||5.3_ 105.91 12 17 3 102.0 25.69 303.71

1054.39 7.99 330.52 108.64 118.gO 10 35 42 454.4 11.79 323.79

5619.09 26.9_ 263.218 116.29 103.43 13 34 4 5019.1 28.54 254.93

1011.66 2.57 323.95 |05,_0 124.10 I0 48 36 411.7 7,02 317.70

5234,38 33,20 235,59 117,?0 98,63 17 30 32 4634,6 34,04 226,44

NIO-COURSI[.EX[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

_GT 8BI.B SGR 457.0 SG3 80.7 ST 316.4 _ 447,8 SS 178.O

RRT -.L_ _ .28_'d RTIr -.7195 CRT -.6190 CRS -.6322 CST .9036

SGB _3,1R_3 -.0375 R13 .7257 LSA 522.4 MSA 243.2 $SA 17.3

8GI 8_YZ.8 ,T_ 435.1 THA 169.67 ELI 501.4 EL2 221.9 _LF 120.10
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH OATE AUG 31 1970 FL|GHT TIME 78.00 ARRIVAL GATE NOV 17 1970

I"_L IOCENTRI C CONIC

RL 151.02 LAL -.00

RP 107.99 LAP "1 .06

RC 40.930 GL -5.fl5

PLAMETOCENTRI( CONIC

(:3 _3.O84 VHL 4._fl

LNO4 AT'NTH LNCH TIME
90.00 9 7 55

_O.00 IZ 20 23

IO0.O0 10 1 5

100.00 14 9 54

110.O(3 10 19 41

110.00 16 7 42

01 STANCE 191.543

LOL 337.18 VL 24.748 G&L -1.76 ATL 91.08 PiCA 81.01 ,_4A

LCP 58.19 VP 36.232 GAP -17.50 ATP 90.17 TAL 184.03 TAP

6P -10.97 7AL 94.23 lAP 11.37 ETS 102.Z5 74E 161.71 EYE

115.89-[CC .30448 INC 1.0756 Vl 29.504

265.04 Re4 80.61APO 151.18 v2 35.092

357.78 ZAC 90.14 ETC 260.11 CLP 3.04

0LA -26.19 RAL 239.69 RAO 6567.9 VEL 12.019 PTH 2.15 VHP

L-! TAlkIE INJ LAT INJ LONG |NJ RT ASC INJ A?NTH INJ TIME

1242.96 9.89 345.39 106.69 116.67 9 28 38
610.90 25.29 _05.61 112.53 103.17 12 50 34

107|.28 7.44 33|.46 105._ 119.04 I0 18 56

5545.85 28.01 258.19 113.17 IO0.90 lfi 42

IO12.60 2.55 324.00 102.36 124.10 10 36 40

5177.30 33.70 231.19 114.16 96.08 17 33 59
NIO-COLm,_ EXECUTION ACCL_AO'

S6T 916.1 SGR 4_.6 S_3 89.5

_T -.Z974 _F .324Z RT_ -.7367

SG6 J0Z6.3 _3 -.0429 RJ3 .7437

S(,I 9_9.4 _2 435.4 THA 169.02

OIFFERENTIAL CORRIECTIC_NS

T0E .1735 TRA -.6360 TC3 .291_0 8AU .0990

ROE -.5760 RRA .0006 RC3 -.1186 FAU .02509

rOE -.0972 FRA .3708 F(3 -.9409 8.SP 2602

8OK .4141 8RA .634_ 8C3 .3207 FSP -215

|0.76| OPA -_0.|0 RAP 236.03 [CC 1.3799

PO CST TIM INJ 2 LAT INJ 2 LONG

643.0 13.39 338.46

10.9 26.86 897.30

471.5 11.25 524.76

4945.8 29.25 249.60

412.6 6.99 317.75

4577.3 34.18 2EI.98

ORBIT 0ETERNINATION ACCURACY

ST 327.4 SR 448.4 SS 176.4

CRT -.6325 CRS -.6120 CST .9930

LSA 528.1NSA 245.5 SSA 18.1

ELI 508.1 EL2 225.8 ALF 121.59

LAUNCH 0ATE AUG 31 1970 FLIGHT TINE 80.00 ARRIVAL 0ATE NOV 19 1970

0I STANCE 198.290

LOt. 337.18 VL 25.007 6AL -l.gO ATL 90.88 HCA 84.22 5044

LGP 6J.41 ,VP 36.4_ GAP -16,26 A2'P 90.09 TAL 184.66 TAP

GP -II.63 7AL 95.34 ZAP 11.60 lrTS _.33 7AE 159.14 ETE

HIELIC_[NTR|C CONIC

RL 151.O2 LAL -.00

RP 107.95 LAP -._

RC 41.530"GL -4.87

PLANETOCENTRIC CONIC

(3 ZO.675 VHL 4.547 OLA -25.29 RAL 238.65 RAO 6567.8 V_L
LNO-I AZMTH LNCH TINE L-I TIME INJ LAT

go.o_ 8 45 27 1278.42 8.80

90.00 12 34 30 5810.23 26.52

IOO.[30 9 42 53 1093.O0 6.72
I{30.00 14 19 45 54?0.88 28.85

110.(30 10 626 1019.09 2.28
110.00 J6 12 41 5117.55 34.04

OIFFERENTIAL _CTIONS

"TOE .1717 TRA -.6178 TC3 .374J BAU .1|19

-.3552 RRA .0029 RC3 -.1545 FAU .02670

FOE -.0904 FRA .5?64 FC3-1.1181 8SP 2721

80E .3945 8RA .6178 8C3 .4047 FSP -213

117.21 ECC .29016 IN( .8843 Vl 29.504

268.89 RCA 85.213 APO 151.22 V2 35.105

537.28 7AC 89.63 ETC 260.34 CLP 1.15

11.919 PTH 2.12 VHP 10.189 OPA -31.10 RAP 257.27 ECC 1.5403

INJ _ INJ RT ASC |NJ A2_ATH INJ TIME _ CST TIN INJ 2 LAT INJ 2 LONG

347.42 |03,24 117.0_ 9 6 45 678.4 12.56 540.55

277._ 109.49 100.50 14 11L:_ 5210.2 27;68 268.84

332._ I02.|2 119.20 10 I 6 493.0 10.56 325.99
252.78 109.92 98.J7 15 50 56 4870.9 29.68 244.07

3_4.34 99.38 124.12 10 23 25 419.! 6.74 318.09

L:_'_.56 J10.53 93.36 17 57 59 4517.6 34.15 217.51

NI0-C_URS/E EXECUTION ACCURACY ORBIT OETKRMINATION ACCURACY

SGT 950.7 SGR 469.1 _3 99._ ST 557.1 S_ 447.6 SS 173.!

RRT -.3_'Z _ ._34 RTF -.7521 CRT -.6443 CR5 -.5851 CST .9897

S6e 10f_.2 _ -.0499 R15 .7601 LSA 551.7 NSA 246.9 SSA 18.9

5GI _.8 _2 455.2 THA 16_.28 EL1 513.3 EL2 224.9 ALF 122.98

LAUNCH 0ATE AUG 31 1970 FLIGHT TIME 8_.00 ARRIVAL GATE NOV Z! 1970

HELIOCENTRIC CONIC CISTANCE _5.049

RL 151.02 LAL -.00 LOt. 537.18 VL 25.244 GAL -2.04 AZL 90.70 N(A 87.44 SNA 118.46 ECC .27699 INC ,6949 Vl 29.504

RP 107.91 LAP -.69 LOP 64.62 VP 36.597 GAP -1fl.27 ATP 90.03 TAL 185.55 TAP 272.79 RC4 85.65 APO 151.27 v2 35,117

RC 42.291GL -4.07 GP -12.37 ZAL 96.57 ?AP 12.39 ETS 82.99 ZAE 156.69 ETE 536.61 rAG 89.05 ETC 260.57 CLP -.78
PL4NETC_ENTRIC CONIC

C3 18.615 VHL 4.514 0LA °24.26 RAL 237.51 RAO 6567.8 V_L 11.832 PTH 2.10 VHP 9.644 0P4 -32.15 RAP 238.46 ECC 1.3063

LNCH ATNTH LNCH T_ME L-I TIME INJ LAT INJ LOI_ INJ RT AS(; INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 8 22 48 1316.00 7.63 349.56 99.86 117.35 8 44 44 716.0 11.24 342.74

90.00 12_1_ 7 5722.80 27.44 271.08 106.30 97.30 14 23 30 5122.8 28.16 262.49
IOO.OO 9 23 41 1119.50 5.84 534.15 98.89 119.37 9 42 _0 519.5 9.71 327.50

1(30.00 14 29 56 5394.54 29.46 247.18 J06.56 95.29 15 59 50 4794.5 29.88 238.40
110.00 9 51 50 1031.20 1.82 324.97 96.40 124.I4 10 9 1 431.2 6.29 318.73

110.(30 16 18 16 5035.59 34.18 221.72 106.84 90.50 17 42 31 4455.6 33.87 Z12.49

OIFFK_NTIAL COI_J_[CTION$ NIO-C_LJRSE E_CUTION ACCL_ACW

TOE .1686 TRA -.5981 TO3 .4630 BAU .1253 SGT 984.3 _ 476.9 SG3 110.3

ROE -.3351 RRA .0051 RC5 -.1964 FAU .02B51 I_RT -.3718 _ .4065 R1T -.7682

FOE -.0802 FRA ._16 FC3-1.3_2 88P 2897 S_ 1093.7 _3 -.0557 R13 .7771

8oK .5751 BRA .5_2 8C3 .5037 FSP -275 SGI |004.0 _._ 434.0 THA 167.40

LAUNCH OAT[ AUG 31 1970 FLI_4T TINE 84.00

HELZCCENTRIC CONIC 0iSTANCE 211.814

RL 151.02 LAL -.00 LOL 337.18 VL 25.461 GAL -2.|9 421.. g0.51HCA 90.66 SNA

RP IO7.88 LAP -.51 LOP 67.84 VP 36.758 GAP -14.3! A?P 8_.99 TAL 186.09 TAP
RC 43.ZO2 6L -5.14 GP -13.19 ZAL 97.90 ZAP J_.46 ETS 74.67 _A_ 154,39 [TE

PLANETOC[NTR/C CONIC

C3 16.852 VHL 4.I05 OLA -23.06 RAL 236.32 RAO 6567.7 VI[L |J .757 PTH 2.08 VHP
LNCH AZNTH LNCH TIME L-| TINE |NJ LAT

90.00 7 59 56 1356,48 6.36

90.00 13 1 29 5636.15 28.03

100.00 9 3 40 1150.76 4.79

I(30.00 14 40 21_ 5317.09 29.81

110.[30 9 36 8 1048.94 1.14

110.00 16 24 L_ 4991.68 34.11
0IFFERI[NTIAL CORRECTIONS

TOE .1631 TRA -.5795 TC5 .5592 8AU ,1381

ROE -.3154 RRA .0073 RC3 -.2515 FAU .05053

FOE -.0658 FRA .3872 FC3-J .5683 BSP 504|

BOE .3551 _RA ,5795 8C3 .6132 FSP -310

ORBIT OKTERNINA TION ACCURACY

ST 344.4 SR 445.0 SS 167.3

CRT -.6544 CRS -.5365 CST .9810

LSA 531.9 MSA 247.8 S$A 19.8

ELI 516.0 EL2 224.6 ALF 124.20

ARRIVAL CATE NOV _5 197G

119.63 ECC .26493 INC .5064 Vl 29.504

_76.75 RCA 87.94 APO 151.32 V2 55.129
335.79 7AC 88.34 ETC 260.79 CLP -2.76

9.126 0PA -35.27 RAP _59.59 ECC 1.2773

|NJ _ INJ RT ASC INJ AZIATH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LON6

351.86 96.59 117.65 8 Z2 32 756,5 10:01 545.08

L_4.8| |03.02 94,21 14 35 25 5036.1 28.52 256.16

335.88 95.73 119.54 9 2_ 51 550.8 8.69 529.26

241.45 103.14 92.29 16 9 3 4717.1 29.81 25Z.65

325.89 93.46 124.17 9 55 37 448.9 5.62 319.67
216.73 lO_.13 87.55 17 47 _8 4391.7 53.59 207.56

NI0-(XXIRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT |017.5 _ 486.4 S_5 122.5 9T 348.6 SR 440.3 SS 159.6

RRT -.413_ RRF .4535 RTF -.7819 CRT -.6591 CRS -.4629 CST .96_2

S_B 1127.8 1_3 -.0641 RI5 .7923 LSA 527.6 NSA 249.2 SSA Z0.9

•f_l 1041.5 SG2 432.6 THA 166.45 ELI 514.9 EL2 224.2"ALF 125.16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE AUG 31 1970 FLIGHT TINE 86.00 ARRIVAL OATE NOV 25 1970

HELIC_[NTRIC CONIC

RL |51.02 LAL -.00

RP 107.84 LAP -.3?

RC 44.754 GL -?.08

PLAMET_[NTRIC CONIC

C3 |5.356 VHL 3.919

LNCH ATMTH LNCH T|f4_
90.00 7 36 51

9_.00 13 14 45

IDO.00 8 43 1

100.DD 14 51 16

110.00 9 19 33

110.00 16 31 13

01STANCE 218.583

LOL 337.18 VL 25.658 GAL -2.33 AlL 90.3_ P_CA 93.88 SNA 120.73 ECC .?5392 INC .3174 Vl ?9.504

LOP 71.06 VP 36.906 GAP -13.40 AlP 89.98 TAL 186.87 TAP Z_0.75 RCA 90.07 APO 151.39 V? 35.141

GP -14.lO 7AL 99.32 ZAP 14.87 ETS 67.56 ZAE 15Z.ZS ETE 334.81 74C 87.55 ETC 261.00 CLP -4.79

CLA -?1.71 RAL Z3_JJ9 RAO 6567.6 VEL 11.694 PTH 2,06 VHP 8.635 0PA -34.45 RAP 240.65

L-I TIME INJ L4T INJ LONG ]NJ RT AS_ INJ A?NTH INJ TII42 PO CST TIM INJ ? LAT

_400.32 4.97 354.33 93.46 117.91 8 O 11 800.3 8.66

5549.99 28.30 258.52 99.70 91.07 14 47 15 4950.0 28.15

1186.75 3.5B _37._ _'Z.69 119.70 9 2 48 586.8 7.50

5238.79 29._ 235.64 99.71 89.23 16 18 35 4638.8 29.46

1072.23 .25 327.11 90.62 124.18 9 37 26 472.2 4.75

4926.08 33.80 211.63 99.46 84.54 17 53 19 4326.1 32.67

CIFFERENTIAL CORRECTIONS NI0-C.OUI_E EXECUTION ACCURACY

TCE .1555 TRA -.5610 TC3 .6641 BAU ,1509 SGT |049.8 _ 496.6 SG3 136.2

RCE -.2961 _4 .0096 RC3 -.3151FAU .03277 RRT -.45go I_ r .5044 RTF" -.7947

FCE -.0465 FRA .3_ FC3-|.8477 BSP 3184 SC_ ||6Z.Z R23 -.0737 R13 .B067

B0E .3344 BR4 .5611BC3 .7351FSP -3_0 SGI 1079.4 $02 4:t0.9 THA 165.31

ECC 1.7577

INJ ? LC_G

347.60

?49.86

331.78

126.86

32D.89

?02.58

CRBIT DETERMINATION ACCURACY

ST 349.4 5R 433.0 SS 150.8

CRT -.6593 CRS -.3494 CST .9234

LSA 518.5 NSA 251.0 SSA ?Z.2

ELI 509.7 EL2 ?23.2 ALF 175.93

LAUNCH OATE AUG 31 1970 FLIC4.1T TIN[ _.00 4RRIVAL OATE NOV 27 1970

H_LIOCENTRIC CONIC 0IST/MMCE _5.35|
RL 151.02 LAL -.00 LOt, 337.18 VL 25.638 GAL -2.46-42L 90.13 HCA 97.10 ,SNA

RP 107,81 LAP -.13 LOP 74.28 VP 37.042 GAP "|2.52 A2'P 89,98 TAL 187.68 TAP

RC 45.436 GL -.BB GP o15.11 7AL IGO.BO ZAP 16._ ETS 61.64 7AE |50.Z7 ETE
PLANETOCENTRI{ CONIC

C3 14.090 VHL 3.754 OLA -L_._ RAL 233.85 RA0 _-#r_ VEb 11.639 PTH 2.04 VHP

LNCH ATMTH LNCH TZNE L-| TZNE ZNJ LAT ;NJ I.OqG |NJ RT ASC |NJ AZNTH |NJ T|N[

90.00 7 13 3_q .. 1447.81 3.45 356.99 gO.50 118,12 7 37 45

_.00 J3 28 5 5464.18 18.25 Z52.25 9(5.41 87.93 J4 59 9

100.00 B 21 55 12_27.41 2.20 340.10 89.8J 119.82 8 42 23

100.00 15 2 28 5159.82 29.67 LP29.78 _.33 86.16 16 28 28

110.00 9 2 16 1100.96 -.B5 3L_.61 87.g0 124.17 9 _ 37

110.00 16 38 37 4859.03 _3.24 L_36.48 9_._ 81.54 17 $9 36

OIFFER[NTIAL CCRI_(TfONS NI0-C.OUR_I_ [NE(UTION ACCURACY
TOE .1455 TRA -.5426 TO3 .7747 OAU .16)4 SGT 1080.O _ _|4.4 ._,,3 151.3

ROE -.2766 RR4 .O1_0RC3 -.3gO_ FAIl .03527 R_T -._067 I_r .§_8"Z RTlr -.6063

FOE -.0206 FRA .39_6 FC3-2.1669 BSP 3327 SG_ lJ_.Z RS_ -.0_43 RI3 .8204

00E .3126 BRA .3427 Be3 .8675 FSP -395 SGI 1|16.7 SG_ 4_8.9 THA 164.01

121.76 ECC .24391 IN¢ .1269 VI 29.504

284.78 RCA 92.06 APO 151.45 V2 35.157

333.66 ZAC 86.64 ETC 261.19 CLP -6.90

8.169 0P4 -35.71 RAP 241.61 ECC 1.2319
PO CST TIM INJ 2 LAT INJ ? LONG

847.8 7.18 350.30

4864._ 27.66 243.63

627.4 6.16 333.54

4559.8 28.8Z 721.07

501.0 3.64 322.40

4259.0 31.72 197.58

CR_IT 0ET[RMINATION 4CCURACV

ST 346.0 SR 422.4 55 143.3

CRT -.6534 CRS -.1735 CST .8449

LSA 503.8 _SA 253.6 5SA ?3.6

ELI 498.9 EL? 221.7 ALF 176.46

LAUNCH CAT[ AUG 31 1970 FLIGHT TINE 90.00 ARRIVAL CATE NOV ?9 1970

HELIOCENTRIC CONIC OIST_I_E 23_.116

RL 151 .O? LAL -.0OLOL 337.1B VL 26._2 GAL -2.59 AlL 89.93 H<A 100.32 SN4

RP 107.77 LAP .06 LOP 77.50 VP 37.167 GAP -11.67 AlP 90.0! T4L 188.52 TAP

RE 46.738 GL .47 GP -16._4 74L 102.32 ?AP 18.55 ETS 56.76 74[ 148.45 ETE

PLAN[TC_[NTR|C CONIC

C3 13.026 VHL 3.609 _L4 -18.53 R4L 232.63 RAO 6567._ VEL 11.594 PTH 2.ff3 VHP 7.730 OPA -37.06 RAP 24?.46 ECC 1.7144

LNCH ATNTH LNCH TII4_ L-I TIME INJ LAT [NJ LONG INJ RT ASC JNJ AS_4TH INJ TINE PO CST TIN INJ 2 LAT INJ ? LONG

90.00 6 50 22 1499.10 1.80 359.86 87.75 118.26 7 15 ZI 899.1 5.56 353.20

90.00 13 41 35 537B.67 27.88 246.02 93.21 84.82 15 I1 13 4778.7 26.87 ?37.50

I_0.00 B 0 33 1272.64 .67 342.._ 87.1Z 119.89 B 21 46 67?.6 4.64 336.05

1(30.00 15 14 5 5080.37 29.16 223.92 93.06 83.12 16 _ 4_ 4480.4 77._0 715.35

110.00 8 44 29 1134,97 -2.15 3_lO._k_ 85.36 124.1_ 9 3 24 535.0 2.34 324.18
110.00 16 46 38 4790.80 32.44 201,_2 _'Z.44 78.5_ 18 6 29 4190.8 30.53 192.67

CIFFERENTI4L CCRRECTIONS N|O-COI_SIE EXECUTION ACCUR*CY ORBIT DETERMINATION ACCURACY

TCE .1329 TRA -.5_49 TC3 .8877 B4U .1757 .SGT 1107.8 S_ 535.0 .SG3 168.2 ST 338.2 SR 407.7 55 141 .4

ROE -.7567 RRA .0148 RC3 -.4790 FAU .0_1_02 RRT -.fl_5_ R_ r .6137 RTF -.8166 CRT -.6391 CRS .0732 CST .703_
FOE .Ol_q FRA .4052 FC3-2.5270 BSP 3460 _ J_.3 1_3 -.0_4_ RI3 .8334 LSA 483.2 NSA 257.8 SSA 75.?

BeE .7890 eRA .5251 0C3 1.0087 FSP -445 SGI 1153.7 SG2 427.2 THA 162.51 ELl 481.8 EL2 220.1 ALF 176.80

122.71ECC .73484 INC .0637 V! ?9.504

288.84 RCA 93.89 APO 151.53 V? 35.163

_)2.33 ZAC 85.61 ETC 761.37 CLP -9.08

LAUNCH O_TE AUG 31 1970 FLIC4_T TINE 92.00 ARRIVAL GATE CEC 1 1970

HELIOCENTRIC CONIC

RL 151.07 LAL -.00
RP 107.74 LAP .26

RC 48.150 GL' 1.97

PLANE TOCENTRIC CONIC

C3 12.139 VHL 3.4_4

LNCH ATNTH LN_H TIN[

90.00 6 27 11
90.00 13 55 21

100.00 7 39 4

100.00 15 26 10
110.[30 8 26 23

llO.O0 16 55 19

01STANCE 238.873

LOL 337.18 VL 26.1_O GAL -2.72 4IL 89.74 HCA 103.55 5HA

LOP 80.73 VP 37.281 GAP -10.86 A_P 90,06 TAL 189.36 TAP

GP -17.51 ZAL 103.85 lAP 20.77 ET5 52.75 ZAE 146.79 ETE

123.59 ECC .22665 INC .7627 VJ 29.504

292.91RCA 95.58 APO 151.61 V? 35.174

330.79 7AC 84.43 ETC 761.53 CLP -11.36

0LA -16.70 RAL 231.45 RAO 6567.5 VEL 11.555 PTH 2.02 VHP 7.316 _PA -38.51 RAP 243.19 Ecc 1.1998

L-I TIN[ -INJ LAT INJ LONG INJ RT A_ INJ A_t4TH INJ TIM[ PO CST TIM INJ ? LA T INJ ? LONG

1554.26 .02 2.93 85._4 118.32 6 53 5 954.3 3.80 356.30

5293.42 27.20 239._ gO.16 81.82 15 23 35 4693.4 ?5.79 231.49

1322.34 -1.02 345.31 84.67 119.88 8 1 6 722.3 2.97 338.79

fg300.57 28._ 218.13 89.95 80.16 16 49 30 4400.6 26.72 709.71

1174.08 -3,64 332.43 83.03 124.01 8 45 57 574.1 .85 326.22

4721.60 31.39 196.20 89.21 75.72 18 14 1 4121.6 29.11 187.73

ORBIT CETERMINATION ACCURAC_

ST 326.0 SR 388.1 SS 151.6

CRT -.6140 CRS .3538 CST .5013

LSA 457.4 MSA 264.4 SSA 26.9

ELI 457.4 EL_ 718.3 ALF 127.03

OIFFERENTIAL CORRECTIONS

TOE .1176 TR4 -._O79 TC3 .9968 BAU .1876

ROE -.2358 RR4 .0181 RE3 -.5814 FAU .04103

FOE .0559 FRA .4133 FC3-2.9262 BSP 3591

ODE .763fl BR4 .5082 8C3 1.15fl7 FSP -501

MID-COURSIE EXECUTION ACCURACY

SGT 1132.3 _ 561.7 $63 186.7

RRT -._039 RRf" .6695 RTF -.8256

542,8 1264.0 1_3 -.I104 RI3 .8458

5GI 1190.0 S_Z 426.0 THA 160.76

1333



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH OATE AUG 31 1970 FLIGHT TIN[ 94.00 ARRIVAL CATE OEC 3 1970

HELIO(ENTRIC CONIC

RL 151.02 LAL -.00

RP 107.71 LAP .45

R£ 49.661 GL 3.62

PLANE'TOCENTRIC CONIC

C3 11.410 VHL 3.378

LNO4 ATNTH LNCH TINE
90.00 6 4 11

90.00 14 9 31

I00.00 7 17

100.00 15 _ 47

110.OO 8 B 9

110,00 17 4 43

DISTAN£E 145.6Z2

L(_.. 337.18 VL 16.284 GAL -2.84_ L 89.53 PICA 106.77 5144 124.41 ECC .Z1929 INC .4657 Vl 29.504

LOP 83.96 VP 37.384 GAP -10.0B A_P 90.13 TAL 190.21 T4P 296.99 RCA 97.13 APO 151.69 v2 35.184

GP -18.92 IAL 105.36 TAP 23.23 [TS 49.44 74[ 145.27 ETE 329.03 7AC H3.09 ETC 261.66 CLP -13.73

0LA -14.71RAL 230.34 RAO 6567.4 VEL 11.524 PTH 2.01VHP 6.929 0P4 -40.08 RAP 143.76 ECC 1.1878

L-I TINE |NJ-t;AT INJ LONG INJ RT ASC INJ A2'NTH INJ TIM[ PO CST TIN INJ 2 LAT INJ 2 LONG

1613.30 -1.89 6.L_ 83.02 118.26 6 31 4 1013.3 1.90 359.60

5208.41 26.23 233.84 87.32 78.94 15 36 19 4608.4 24.44 925.63

1376.40 -2.85 348.E1_ 82.49 119.77 7 40 32 776.4 1.14 341.75

4920.55 27.31 212.42 87.01 77.34 17 0 47 4310.5 25.29 204.20

1218.06 -5.31 334.73 80.95 123.82 8 28 27 618.1 -.83 328.51

4651.65 _O.11 191.15 B6.L_ 72.99 18 22 14 4051.6 27.49 182.94

OIFFERENTIAL CORI_CTIONS NIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY
TOE .0993 TRA -,4922 TC3 1.1011 8AU .1_9 ._T 1151.9 _ 595.8 $4_3 207.0 ST }09.8 _ 362.1 55 179.0

ROE -.2132 RRA .022'2 RC3 -.6985 FAU .04428 RRT -.6493 I_F .7253 RTF -.8327 CRT -.5730 CRS .5934 CST .2980

F0£ .1106 FRA .4233 FC3-3._O1BSP 3699 S(_B 1296.9 1_3 -.1262 R13 .8573 LSA 428.0 MSA 274.1 SSA 28.7

_f .2331 8RA .4927 _3 1.3040 FSP -561 SGI IL_4.9 $G2 426.2 THA 158.74 KL1 424.5 KL2 216.6 ALF 127.35

LAUNCH 0ATE AUG 31 1970 FLIGHT TINE 96.00 ARRIVAL OATE 0EC 5 1970

MELIOCENTRIC CONIC DISTANCE 152.358

RL 151 .02 LAL -.00 kOI. 337.18 Vk 215.405 GAL -2.95 AZl. 89.32 HCA 110.00 .91k 125.15 ECC .21269 INC .6759 VI 29.504
RP 107.68 LAP .64 LCP 87.19 VP 37.478 GAF "9.32 A2'P gO.23 TAL 191.05 TAP 301.05 RCA 98.53 /rPO 151.77 V2 35.195

R£ 51.263 GL 5.43 GP -'EO._ ZAL 106.81 ZAP 25.92 ET$ 46.69 ZAIE 143.$7 ETE 327.01 _AC 81.58 ETC 261.76 CLP -16.22

PLANETC_ENTRIC CONIC
C3 lO.R21J VW4. 3.289 DLA -12.59 RAL L_'19.33 RAO 6567.4 _EL 11.498 PTH 2.00 _'_P 6.569 0PA -41.78 RAP 244.15 ECC 1.1781

LNCH A2'HTH LNCH TINE L-I TIN[ INJ tAT INJ LONG INJ RT A$C INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 5 41 213 1676.23 -3.91 9.74 Bl.IO 118.07 6 9 22 1076.2 -.13 3.11

90.00 14 24 II 5123._O 24.99 Lw'17.94 64.75 76.24 15 49 35 4523.6 22.85 Z19.93

I00.00 6 56 IB 1434.70 -4.81 351.49 BO._O 119.54 7 EO 13 634.7 -.84 344.95

100.00 15 52 0 4840._6 25.99 206.8_ 84.46 74.68 17 12 41 4240.4 23.63 198.82

110.{30 7 49 56 12_6.72 -7.15 337.30 79.16 123.52 8 11 3 666.7 -2.69 331.05

llO.O0 17 14 52 4581.11 28.60 186.21 83,54 70.43 18 31 13 3981.1 25.66 178.27

DIFFERENTIAL CORR[CTION$ NID-(.OdRSE EX[CUTION _CCURkC_ ORBIT 0ETERMINATION ACCURACY

TOE .0768 TRA -.4796 TC5 1.1864 8AU .L_95 SGT 1166.1 .%a 638.8 .%3 229.0 ST 290.5 SR 528.0 55 226.3

ROE -.1879 RRA .0277 RC3 -.8305 FAU .04774 RRT -.6_1RRF .7732 RI"F -._373 CRT -.5033 CR5 .7493 CST .1720

FDE .1802 FRA .4373 FC3-3.8201 8SP 3764 S(_ 1329.6 R_3 -.1453 RI3 .8682 LSA 399.9 NSA 286.9 554 30.3

BOE .Z029 _RA .4804 BC3 ! .44_2 FSP -624 .%1 1258.5 .%2 429.6 THA 156.44 KL1 381.2 EL2 216.0 ALF 11_.20

LAUNCH 0ATE AUG 31 1970 FLIGHT TIN[ 98.00 ARRIVAL _ATE 0EC ? 1970

HELIOCENTRIC CONIC DISTANCE 259.080

RL 151.02 LAL -.00 LOL 357,18 VL 26.513 GAL -3.05 AZL 89.10 t4CA 113.23 f.NA 125.83 ECC .20681 INC .8949 Vl _9.504

RP 107.65 LAP -81 LCX° 90,42 VP 37.563 GAP -B.60 AZP 90.35 TAL 191.86 TAP ]05.09 RCA 99.81 APO 151.86 VZ 55.202

RC 52.948 GL 7.38 GP -ZZ.26 7AL 108.18 7AP 28.85 ETS 44.35 ZAK 142.57 ET[ 324.70 ZAC 79.87 ETC 261.8_ CLP -18.84

PLAN[TO_ENTRIC CONI_
C] 10.354 VHL ].21_ CLA -10.32 RAL 22_.44 RA0 6567.4 VEL 11.478 PTH 2.00 VHP 6.236 0PA -43.63 RAP _44.51ECC 1.1704

LNCH ArMTH LN(H TINE L-I TINE INJ LAT INJ LONG INJ RT A.% INJ A2'MTH INJ Till[ PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 5 19 1 1743.08 -6.04 1_._0 79.52 117.72 5 48 4 1143.1 -2.28 6.84

90.00 14 39 29 _O_8.91 23.50 222.19 82.48 73.73 16 3 ZH 4438.9 21.04 214.38

100.00 6 55 14 1497.18 -6.90 354.96 79.05 119.t6 7 O 11 697._ -2.96 348.38

10(3.00 16 5 57 47_.05 24.43 201.37 82.16 72.21 17 25 17 4160.0 21.76 193.58

I10.OO 7 31 51 1319.89 -9.14 340.14 77.68 123.08 7 53 51 719.9 -4.72 333.84

II0.00 17 25 50 4510.10 26.89 181.40 8I,IB 68.05 18 41 0 3910.1 23.67 173.72

CIFFER_NTIAL CORR[CTION$ MI0-COIJR._d[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0484 TRA -.4717 TO3 I .2365 BAU .2179 .%1 11"/0.3 S_ ¢_0.5 .%3 25_.0 ST 271 .3 M 283.0 SS 294.6

R_E -.1582 RRA .0353 RC3 -.9745 FAU .051_D RRT -.7|52 _ .8171 RTlr -.8376 CRT -.3858 CRS .8327 CST .1644

FOE .1695 FRA .4582 FC3-4.2810 8SP 3728 S(_ 1358.8 R_3 -.169| R13 .8777 LSA 393.! NSA 291.4 SSA 31.3
BOE .1654 8RA .4730 8C3 1.5744 FSP -(_4 .%1 1285.8 .%2 4_9.2 THA 153.84 ELI 326.5 EL2 216.9 ALF 131.87

LAUNCH OATE AU& 31 197{3 FLIGHT TIN[ 101_.00 ARRIVAL 0ATE OEC 9 1970

HIELIC_ENTRIC CCI_IC

RL 151.02 LAL -.00
RP 107.63 LAP 1.01

RC 54.707 GL 9.49

PLANETOCENTRIC C_IC

C3 10.004 VHL 3.163

LNCH A_4TH LNCH TINE

90.00 4 56 54

90.00 14 55 33

100.00 6 14 25

IOO.OO 16 L_ 43

110.00 7 13 57

110.OO 17 37 41

DIFFERENTIAL CORRECTION5

TOE .0388 TRA -.4452 T¢_ 1.3427 _AU .2_65

ROE -.1282 RRA .0405 RC_-I .I_05 FAU .05574

FOE .3559 FRA .4630 FC3-4.8238 BSP 4165

BOE .1339 8RA .4470 8C3 1.7681 FSP -789

OlSTAP_E _5.284

LQ. 337.18 VL 26.610 GAL -3.14 A_. 88.88 _ 116.47 SNA I16.45 ECC .E0159 IN_ 1.1248 Vl 29.504

LOP 93.65 VP 37.639 GAP "7.g0 A2P gO.50 TAL 192.64 TAP 309.11 RCA 100.96 A_ 151.94 V2 35.210

GP -24.23 _L 109.44 ZAP 32.02 ET$ 42.31 1,412 141.32 ETE 322.07 ZAC 77.94 ETC 261.83 CLP -21.61

0LA -7.92 RAL 227.6_ RAO 6567.4 VEL 11,463 P'rM 1.99 vHP 5.932 OPA -45.64 RAP 244.21 ECC 1.1646

L-I T|NE INJ LAT |NJ _ INJ _T AS( INJ A_MTH ZNJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG
1814.03 -8.27 11.52 78.29 111.18 5 27 8 1214.0 -i.56 I0.81

4954.16 21,77 216.5_ 80.54 71.43 16 18 7 4354.2 19.03 2_8.98

1563.93 -9.09 358.70 77.85 118.60 6 40 29 963.9 -5.20 352.06

4679.48 22.65 196.05 80.21 69.95 17 38 42 4079.5 i9.71 188.48

1377.55 -11.26 343.25 76,55 122.49 7 36 54 777.5 -6.90 336.88

44_.64 24.9_ 176.72 79.17 65.87 18 51 39 3838.6 21.51 169.30

MIO-C(X_ [)_CUTZON ACCURACY ORBIT 0ETERNINATION ACCURACY

.%T 1178.7 SC_ 767,4 .%3 279.2 ST 255.5 SR 234.3 SS 358.2

RRT -.7680 _ .8603 RTF -.8495 CRT -.3730 CRS .8675 CST .I066

1406.5 _5 -.1629 RI_ .8947 LSA 416.2 NSA 272.4 SSA 31.7
.%1 1358.3 .%2 432.9 THA 149.97 ELI 28_.I ELZ 192.8 ALF 141 .55

I334



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE AUG 31 197(] FLIGHT TIN( 102.00 ARRIVAL CATE OEC 11 1970

P_ELIOCENTRIC CONIC

RL 151.02 LAL -.00

RP" 107.60 LAP 1.19

RE 56.533 GL 11.76

PLANET_ENTRIC CONIC

C3 9.759 VHL 3.124
LNO4 AZNTH LI_H TINE

90.00 4 35 7

90.00 15 12 34
1(30;00 5 53 55

I00.00 16 36 28

IID_OCJ 6 56 19

110.00 17 50 33

CI]TANCE 272.471

LOL ]37.18 VL 26.696 GAL -3.23 AZL 88.63 HCA 119.70 _A 127.01 £CC .19697

LOP 96,89 VP ]7.707 GAP -7.23 AZP 90.68 TAL 193,38 TAP 31].08 RCA 101.99

GP -26.41 ZAL 110.55 lAP ]].44 ETS 40.48 Z4E 140.08 £T£ 319.11 7AC 75.78

OLA -5.4ORAL 227.08 RAO 6567.4 VEL 11.452 PTH 1.99 VHP 5.658 OPA -47.83
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TII4£ PO CST TIN

1889.13 -10.58 21.84 77.46 116.42 5 6 _7 1289.1

4869.24 |9.83 211.11 78.98 69.36 16 33 43 4269.2

1634.95 -11.38 2.73 77.04 117.83 6 21 10 1034.9

4598.66 20.67 190.86 78.6] 67.91 17 53 6 3998.7

1439.57 -13.51 346.65 75.79 121.70 7 20 19 839.6

4166.B0 22.90 172.18 77.55 63.90 19 ] 19 3766.8
01FFERENTIAL CCIR_ECTICNS

TOK .0165 TRA -.4325 TO3 1.3717 _O .2494
-.08_ RRA .0504 RC]-I.331B FJ_J .05982

FOE .4725 FRA .4842 FC3-5.]O63 OSP 431]

80E .0913 8R4 .4354 BC3 1.9119 F_ -875

NI0-COURSE EXECUTION ACCUR4CY

S_T 1170.6 _ 853.3 S_] 305.9

RRT -.7929 RRF .8932 RIT -.8506

SG4B 1448.6 R_3 -.1717 RI] .9071

SGI 1379.8 5G2 441.1 THA 146.0]

INC 1.3682 Vl 29.504

APO 152.02 V2 35.218

ETC 261.79 CLP -24.54

RAP 243.78 ECC 1.1606

INJ 2 LAT INJ 2 LONG

-6.94 15.04

16.84 203.71

-7.57 356.01

17.49 183.51

-9.22 340.18

19.21 164.99

ORBIT 0ETERMINATION ACCURACY

ST 242.] SR 168.9 $5 446.0

CRT -.2998 CR5 .8618 CST .1H25

L]A 471.4 N]A 251.1 SSA 30.8

ELI 251.1 EL2 155.5 ALF 160.44

LAUNCH OATE AUG 31 1970 FLIGHT TINK 104.00 ARRIVAL OATE OEC 13 1970

HELIOCENTRIC CONIC

151.02 LAL -,(30

RP 107.58 LAP 1.37

RE 58.419 GL 14.17

PLAN[TOCENTRIC CONIC

C3 9.617 _ 5.101

LNO4 A_TH LNCH TZI,_
90.00 4 13 37

90.00 15 30 43
IOO.OO 5 33 40

100.00 16 53 Z!

IIO.CsO 6 58 58

llO.O0 18 4 32

0ISTANCE 279.1_9

LOL 337.18 VL 2_.772 OAL -3._0 AZL 88.]7 _ 122.93 ,_44 127.50 ECC .19291 IN( 1.6280 Vl 29.504

LOP 100.12 VP 37.7f_ GAP -'6.58 AZP _.89 TAL 194.07 TAP 317.00 RE4 102.91 APO 152.10 v2 35.225

GP -28.83 2AL 11|,47 ZAP _.11 ETS ]8.77 2AE 118.B0 ETE ]15.78 7AC 73.38 ETC 261 .68 CLP -27.66

OLA -2.76 RAL _'_6.¢H_ RAO 6567.3 VEL 11.446 PTH 1.99 VHP 5.418 DP4 -50.19 RAP 242.96 ECC 1.1583
L-| TINE INJ 1.AT INJ _ INJ RT 4SC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1968.74 -12.95 _G.48 77.04 115.41 4 46 26 1368.7 -9.42 19.58

4783.85 17.69 L_05.76 77.82 67.5_ J6 _ 27 4|8].8 14.49 198.54
1710.49 -13.74 7.09 76.64 116.81 6 2 II 1110.5 -10.03 .26

4517.33 18._ 185.79 77.45 66.09 18 8 58 5917.3 15.11 178.63

1506.09 -15.85 3_I0.38 75.44 120.69 7 4 4 906.1 -11.66 343.78

4Z94.4_ _.67 167.76 76.33 62.15 19 16 7 3694.5 16.78 160.79

CRBIT 0ETERMINATION ACCURACY

ST 235.2 5R 92.4 55 545.4

CRT -.3713 CR5 .7235 CST .2922

L]A 554.2 NSA 230.8 S5A 28.7

EL1 238.0 EL2 84.8 ALF 170.4_

01FFER1ENTIAL CORRECTION&

TOE -.0054 TRA -.4209 TC] 1.3659 6AU .2633

RDE -.O417 RRA .06_9 RC3-1.5Z54 FAU .06581

FOE .60_ FRA ._099 FC3-5.7441 _SP 4477

_OE .0440 _RA .4_56 8C3 Z.0475 FSP -963

MIO-C.OU_d_ EXECUTION ACCURACY

S6T !1_0.6 S_ 956.6 SG3 332.9

_r -.B097 F_Rir .9195 R1T" -.8489

S_ 1496.4 R_3 *.1754 RI] .9200

_1 14L_._ _ 452.9 THA 141.46

L_UNCH C_TE AU_ 31 1970 FLIGHT TIN_ 106.00 ARRIVAL OATE OEC 15 1970

HELIOCENTRIC CONIC

RL 151.02 LAL -.DO

RP 107.56 LAP 1.54

RE 60.358 GL 16.75

PLAI_.TO_NTRIC CONIC

C3 9.577 VHL 3.095

LNCH AZMTH L_H TIHE
90.00 3 52 15

90.00 15 50 14

IO0.DO 5 13 35

100.00 17 11 34

I10.00 6 21

110.00 18 19 49

DISTANCE 285.785

L(_. 317.18 VL 26.839 GAL -5,36 AZL 88.09 HCA 126.17 ,_A 127.94 ECC .18936

LOP 103.36 VP 37.821 GAP -5.95 47P 91.1] TAL 194.69 TAP 32tl.86 RCA 10].72

GP -31.50 7AL 112,18 7AP 4].03 ET5 37.08 7AE I]7.42 ETE 312,09 7AC 70.71

OL4 -.00 RAL 226.43 R40 6567.3 VEL 11.444 PTH 1.99 VHP 5.212 CPA -52.73

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TIN_ PO CST TIN

L:_53.35 -15.3_ 31.52 77.08 114.09 4 26 2_ 1453.3

4697.59 19.36 200.49 77.08 65.92 17 8 31 4097.6

1790.97 -16.16 11.85 76.70 115.50 5 43 26 1191.0

4435.20 16.16 180.81 76.70 64.51 18 25 30 3835.2

1577._6 -18.28 ]54.48 75.54 119.40 6 48 7 977.4

4221.57 18.29 163.44 75.54 60.61 19 30 II 3621.6

OIFFERENTIAL CORIRI[CTIONS

TOE -.0258 TRA -.4109 TC3 I.]|_2 8/_J .2781

ROE .0126 RRA .079] RC]-1.7259 FAU .06749

F0E .7661 FRA .5419 FC5-6.1006 BSP 4642

8OE .0287 BR_ .4485_C3 2.1724 FSP -1047

MIO-C(X_SK EXECUTION 4CCURAC_

,_T 1117.1 ._R 1078.5 SG3 359.1

Rq_T _.8176 RRF .9400 R_T" -.84_0

1552.7 _3 -.1721RI] .93]I

SGI 1480.3 _2 46_.6 THA 13_.23

INC 1.9075 Vl 29.504

APO 152.17 V2 35.232

ETC 261.49 CLP -30.98

RAP 241.67 ECC 1.1576

INJ 2 LAT INJ 2 LONG

-11.98 24.4H

11.9_ 193.44

-12.59 4.87

12.60 173._3

-14.23 ]47.71

14.23 156.67

ORBIT OETEf_4INATION ACCURACY

5T 234.5 SR 59.2 55 655.0

CRT -._603 CR5 -.5792 CST .40H2

LSA 663.7 N5A 215.1 SSA 25._

ELI 240.0 EL2 29.5 ALF 167.55

L.4UNCH OATE AUG 31 1970 FLI_4T TINE 108.00 ARRIVAL 0ATE CEC 17 1970

HELIOCENTRIC CONIC

RL 15t.02 LAL -.00

RP 107.54 LAP 1.71

RC 62.346 GL 19.49

PLANET(_ENTRIC CONIC

C3 9,643 VHL ].105

LNO4 A,ZNTH LNCH TZNE

90.00 16 11 24

100.00 4 53 31

100.00 17 31 25

II0.00 6 4 50

llO.O0 18 36 35

OISTANCE 292.410

LOL 337.18 VL 26.897 GAL -3.42 AZL. 87.79 _K.A 129.40 S_4A

LOP 106.60 VP 37._ GAP -5.35 A2'P 91.40 TAL 195.24 TAP

GP -_4,4Z ZAL 112.64_ ZAP 47.18 ET5 55.]] _AE 155.88 ETE

128.33 ECC .18626 INC 2.2112 Vl 29.504

324.65 RCA 104.4] APO 152.23 V2 35.238

30H.06 ZAE 67.78 ETE 261.21ELP -34.51

OLA 2.87 _AL 226.40 RAO 6567.3 VEL 11.447 PTH 1.99 VHP 5.045 0PA -55.45

L-I T|NE INJ LAT |NJ LON_ INJ RT A_ |NJ AZt4TH INJ TINE PO E]T TIN
2143,6R -17.79 37.04 77.61 112.40 4 6 54 154].7

4609.95 12.86 195.27 76.80 64.55 17 28 14 4010.0

1876.99 -18._0 I7.0G 77.24 11],8] 5 24 48 1277.0

4351.87 13.6G 175.89 76.40 63.15 18 43 56 3751.9

1653.79 -20.77 559.00 76.1] 117.78 6 ]2 24 105].8

4147.83 15.77 159._ 75.L_ 59.27 19 45 4] 3547.8
0IFFERENTIAL CORRECTIONS

TOE -.0455 TRA -.4052 TC3 1.2162 8AU .2930

ROE .0828 RRA .1021 RC3-1.9203 FAU .07033

FOE ,9466 FRA .5863 FC]-6.3142 8,_ ° 4758

802 .0945 _RA .4179 8C5 2.27_0 FSP -ill]

RAP 2]9.78 ECC 1.1587

INJ 2 LAT INJ 2 LONG

-14.60 29.82

9.33 188.37

-15.22 9.90

9.95 169.07

-16.89 . 352.0_
11.58 152.61

ORfflT 0ETERNINATION ACCURACY

5T 240.9 S_. 166.7 55 776.1

_RT -.6561CR5 -.9745 CST .51_6
L]A 80].7 H]A 204.3 554 22.5

ELI 270.7 EL2 111.9 ALF 149.92

NIO-COURS£ EXECUTION ACCURACY

S_T 1066.8 _ 1217.1 $63 ]82.5

RRT -.8124 RRF .9553 RTF -.8299

.%_ 1618.4 R_]-.1607 RI3 .9462

5GI 1542.2 _2 490.9 THA 130.38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE AUG 31 1970 FLIGHT T11_ 1|0.00 ARRIVAL CATE OEC 19 1970

HELIOCENTRIC CONIC CISTANEE Z99.01)

RL 151 .DZ LAL -.00 LOL 337.18 VL ?6.947 GAL -3.16 AZL 87.46 HCA 137.64 _A 1Z8.67 ECC .1835H INC ?.5445 VI ?9.504

RP 107.53 LAP 1o87 LOP 109.85 VP 37.9(]9 GAP -4.76 AZP 91.7? TAL 195.73 TAP 3?8,36 RCA 105.05 APO 152.79 VZ 35.243

RC 64.375 GL ?Z.4D GP -37.59 ZAL 11Z.89 ZAP 51.54 ETS 33.44 ZAE 134.11 ETE 303.70 ZAC 64.59 ETC 260._1 CLP -3H.79

PLAN[TOCENTRIC CONZC

C3 9.825 VHL 3.134 CLA 5.85 RAL ?26.58 RAO 6567.4 V£L |1.455 PTH 1.99 VHP 4.920 0PA -58.30 RAP 737.14 ECC 1.1617

LNCH AZMTH LinCH TZlq[ L-I TINE INJ LAT |NJ LONG INJ RT AS_C INJ AZNTH INJ TIE _ CST TIN INJ ? LAT INJ _ LONG

90.00 3 9 5 2Z40.82 -_.ZO 43.15 78.67 IIO.Z8 3 46 ?6 1640.8 -17.?5 35.71

90.00 16 34 36 49L_].21 10.18 1_.04 77.07 63.43 17 49 56 39Z0.Z 6.53 183.76

100.00 4 33 11 1969._1 -Z|.04 2Z.85 78.32 11|.73 5 6 l 1369.5 -17.91 15.46

1_._ 17 93 10 4266.75 10.99 170.9(] 76,59 62.03 19 4 17 3666.8 7.16 164.78

110.00 9 47 47 1736.07 -Z]._O 4.06 77.25 115.75 6 16 43 1136.1 -19.64 3fi6.82

110.O0 18 55 4 4072.95 13.12 |55.02 75.34 _.15 _ Z 57 3473.0 8.87 148.57

0IFFERI[NTIAL CORRECTIONS NID-COURSI[ EXECUTION ACCURACY ORBIT CETERNINATICN ACCURACY

TOE -.0496 TRA -.3910 TC3 1,1074 BAU ,3145 SGT 100_.1 _ 1_3,6 S_3 403.3 ST 234.7 SR _9.7 S$ 887,1

ROE _.1636 RRA .1265 RC1-2.IL_Z7 FAU .07_02 RRT -.B055 _ .9672 RTr -.8176 CRT -.5909 CRS -.9954 CST .5357

FOE 1.1243 FRA .6204 FC3-6.4342 6SP 5131 _ 1709.0 R23 -.1412 R]3 .9585 LSA 948.2 NSA 196.4 SSA 19.5

80E .1709 (_'A .4|09 8C3 2.3942 FSP -1199 SGI 1633.1 S_2 503.7 THA 123.95 ELI 350.8 EL? 167.2 ALF 182.30

LAUNCH DATE AUG 31 1970 FLI(#IT TINE 11Z.00 ARRIVAL OATE 0EC 71 1970

HELI(XENTRIC CONIC DISTANCE _05.589

RL 151 .02 LAL -.00 LOL 337.18 VL _.990 GAL -3.49 AZL
RP 107.51 LAP 2.03 LCP 113.09 VP 37.943 GAP -4.20 AZP

RE 66.441 GL 25.48 GP -40,_ ZAL 112.84 ZAP _H_.08 ETS

PLANETOCENTRIC CON|C

C3 10.148 VHL 3.185 0LA
LNCH AZNTH LNCH TINE L-! TINE INJ LAT INJ _ |NJ RT AS(: |NJ ATNTH INJ TINE

90.00 2 46 37 Z_M6._ -12.53 50.00 B0.33 107.67 3 85 44

90.00 17 0 19 44_7.46 7.31 184.74 77.77 62.57 18 14 7

100.00 4 12 20 2069.77 -_3.43 29._4 80.00 109.12 4 46 _O
100.00 18 17 18 4179.13 B.19 166.0] 77.32 61.14 19 Z6 57

IIO.00 5 30 31 182_.07 -_.81 9.75 78.99 113.23 6 0 57

I10.00 19 19 3_ _J9_.98 10._4 1_0.85 75,99 57._4 20 _ I_

DIFFERENTI4L CORRECTIONS NIO-COUWSI[ E_ECUTION ACCURACY

TOE -.0518 TRA -._44 TC3 .9"_26 BAU ,)340 SGT 918.7 S_R 1500.8 SG_ 416.9
ROE ._67Z RRA .1630 RC3-2,_844 FAU .07379 RRT -.7774 _ .9756 RTF" -.7760

FOE 1.3236 FRA .6747 FC3-6.Z994 BSP _3_2 _ 1611.1R_3 -.1150 RI3 .9695

BOE .2721 _A .4175 6C3 _.4637 FSP -1235 SGI 1733.2 _Z 5_5.5 THA 117.15

87.09 _.A 135.87 St4A 1_8.96 ECC .18177 INC Z.9147 Vl _9.504

9'Z.09 TAL 1_.13 TAP 33_.00 RCA 105.58 APO 152.33 V_ 35.747

31.32 ZA[ 132.05 ETE 299.08 ZAC 61,14 ETC 260.27 CLP -42.32

8.95 RAL L_ZG._ RAO 6567.4 VEL 11.469 PTH 1.99 VHP 4.843 0PA -61.25 RAP 233.56 ECC 1.1669
1:20 CST TIN INJ _ LAT INJ _ LONG

1746._ -19.91 42.30

3827_5 3.58 178.05

1469.8 -_0.60 71.68

3579.1 4._4 159.43

I_5.1 -22.44 Z._J

3396.6 5.95 144.51

CR_ITOETERNIN_TION ACCURACY

ST 230.4 SR 490.8 SS 1009.5

CRT -.5682 CRS -.9988 CST .5422

LSA 11Z9.5 NSA 19?.1 SSA 16.5

ELI 510.7 EL_ 187._ ALF 107.19

L_UNCH 0ATE AUG 31 1970 FLIGHT TINE I14.00 ARRIVAL GATE DEC Z3 1970

I_ELI(XENTRIC CONIC 0ISTANEE 317.142

RL 151.0Z LAL -.DO LOL 337.18 VL 27.0?6 GAL -3.51 AIL 86.67 _A 139.10 SNA 179.Z0 ECC .17930 INC 3.3306 Vl 29.50_

RP 107.50 LAP ?.18 LOP 116,33 VP 37,977 GAP -3,65 AZP 92.57 TAL 196.45 TAP 335.56 RCA 10,6.04 APO 157.37 V? 35.751

RC 68.539 GL 78.74 GP -44.60 7AL 112.51 7AP 60.7Z ETS 28.87 ZAE IZ9.66 ETE 794.75 7AC 57.48 ETC 259.55 CLP -46.61

PLAN_TOCENTRIC CONIC

C3 I0.627 VHL 3.759 OLA I?.18 RAL 727.63 RA0 6567.4 VEL 11.490 PTH 2.00 VHP 4.818 OPA -64.23 RAP ?28.79 ECC 1.1748

LN_H ATNTH LI_H T|NE L-I TINE INJ LAT INJ LONG _NJ RT A_ INJ A214TH INJ TINE PO CST T|N INJ 2 LAT |NJ ? LONG

9_.OO _ ZZ 49 2462.07 -24.70 57,79 87.64 104.30 3 3 51 1867.I -22.50 49.81

90.00 17 79 [5 4330-.76 4.73 179.26 79.14 61.98 18 41 ?5 3730.3 .45 177.6_

IDO.DO 3 50 23 2179.66 -25.68 )6.73 8_.3_ 105.85 4 Z6 43 1579.7 -Z3.76 28.77

100.00 18 44 2_ 4087.91 5.12 1_d_.9_ 78.65 60.51 19 52 _0 5487.9 1.15 134.41

110.00 9 12 41 1922.13 -28._5 16.23 81.41 110.09 5 44 43 1322.1 -25.26 8.34

110.00 19 38 33 3918.20 7.43 146.6_ 77.2_ 56.54 L_] 43 51 3318._ 2.98 140.40

DIFFERENTIAL CORI_CTION$ MIO-C(_IRSK EXECUTION ACCURACY ORBIT OETERRINATION ACCURACY

TOE -.0329 TR4 -._95 TC3 .7275 BAU .3_94 _T 818.4 _ 17_9.1SG3 423.1 ST L_]8.1 SR 691.3 SS 1114.0

ROE .387_ RR4 .?O4_ RC3-Z.42_ F4U .07_ RRT -.7172 RRF .9819 R7F -.7157 CRT -.4317 CRS -.9996 CST .4164

F0£ 1.5047 FRA .7172 FC3-6.00_8 6SP 5812 _ 1940.Z RZ3 -.0_82 RI3 .9780 LSA 1313.9 NSA 188.6 SS_ 14.0

_OE .3886 _RA .4_'_ _C3 2.5]06 F_P -1275 _1 16_.O _ _1_.2 THA ||0.2I ELI 697.5 EL? 186.0 ALF 97.97

LAUNCH OATE AUG 31 1970 FLIGHT TINE 116.00 ARRIVAL DATE DEC 25 1970

H[LIOCENTRIC CCNIC DISTANCE 318.670

RL 151 .02 L4L -.DO LOL 337.18 VL 27.0_6 GAL -3,52 AZI.

RP 107.49 LAP 2.52 LOP 119._8 VP 37.920 GAP -3.12 AZP
aC 70.666 GL 32.19 GP -48._8 7AL 111.88 ZAP 6_._9 ETS

PLAN[TO_ENTRIC CONIC

C3 11.312 _ 3.363 DLA 15.93 RAL L_8.53 RAO 6567.4 MEL 11.5_ PTH

LNCH A]'MTH LN_H TINE k-I 7INK INJ LAT INJ _ INJ RT A,_C INJ AZMTH INJ TINE

90.00 I _6 46 _591.72 -26.58 60.81 8_.68 1(30.15 2 39 _8

90.00 18 2L_ 4LP'_.43 .89 173.4_ 81.L_ 61.70 19 12 52

IO0.DO 3 26 _ 2_01 .gl -27.67 45.26 85_44 101,78 4 5 0

IDO.DO 19 15 15 3991.48 1.87 I_5.64 80.08 60.16 _ 21 46

1|0.00 4 53 §I Z029.03 -30.5_ 23.73 84.62 106.19 5 27 40
110.00 20 4 32 _837.12 4.36 142.38 79.12 56.06 21 8 29

OIFFERENTI4L CCI_ECTIONS NIO-COUR_ £_ECUTION ACCURACY

TOE .0040 TRA -.3537 TC3 ,494S BAIl ,_18_4 S6T "/138.3 SGR 1964.7 S(,3 419.1

ROE .5328 _RA .2582 IE1-Z.49_M FAU .07155 _ -.GO?6 _ .9e63 R_T -.5969

FOE 1.6741FRA .7_13 FC3-_.4755 _P _S _ _1_.4 1_3 -.(_O4 R13 .9845

_O_ .5326 MA .4_f79 KS 2.5482 FSP -1275 _1 _314,4 _ 551.3 THA 103.27

_._0 _ 142.34 SNA 129.40 ECC .17764 IN(: 3.8048 Vl 29.504

93.01 TAL 196.69 TAP 339.03 RCA 106.42 APO 152.39 V2 35.254

_.02 FAK I_6,94 ETE 289.27 ZAC 53.63 ETC 258.63 CLP -51,17

2.01 VHP 4.855 OPA -67.12 RAP 222.48 ECC 1.1862

PO CST TIN INJ 2 LAT INJ 2 LONG
1991.7 -24.90 58.55

_626,4 -2.90 166.82

1701.9 -25.77 36.98

3391.5 -2.12 149.12

1429.0 -28.00 15.44

3237.1 -.12 136.16

ORBIT OETERNINATION ACCURACY

ST 188.0 SR 919.3 SS 1209.2

CRT -.I157 CRS -.9998 CST .1064

LS4 1519.0 NSA 187.0 SSA 11.8

ELI 919.6 EL2 186.7 ALF 91.41
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OATE AUG 31 1970 FLIGHT TIME 118.00 ARRIVAL CATE DEC 27 1970

I'IIELIC_ENTRIC C(_IIC

RL 15|.02 LAL -.00

RP 107.48 LAP Z.46

RE 72.818 GL 33.83

PLAN[T(XENTRIC CONXC

C3 12.284 W*L _.505

LN(.H ATNTH LIW_H TIN[

90.00 1 26 48

90.00 18 41 38

JO0.O0 2 59 4S

lO0.DO 19 5| 19

110.00 4 3_ 18
II0.00 20 34 1_

015TANCE 325.17J

LOL 337.18 VL 27.080 GAL -3.51 ATL 85.65 HCA 145.57 SNA IZ9.57 ECC .17625 [NC 4.3538 Vl 29.504

LOP 122.83 VP _.01fl GAP -2.61 AZP 93.59 TAL 196.84 TAP 342.4I RCA 106.73 APO 152.40 V2 35.256
GP -52.29 7AL 110.95 ZAP 69.99 ETS 22.70 7AE 123.86 ETE 284.Z0 7AC 49.63 ETC 257.46 CLP -55.99

OLA 19.00 RAL 229.68 RA0 6567.5 Vl[L 11.562 PTH 2.02 VHP 4.962 OPA -69.80

L-Z T|N[ |NJ LAT IN| LONG IN| RT AS( IN| AZNTH |NJ TIN[ PO CST TIM

2740.80 -27.92 77.52 89.49 94.95 2 12 29 2140.8

4111.90 -2.BO 167.06 84.18 61.81 19 50 10 3511.9

24_40.92 -29.20 55,31 89.34 96.71 3 40 29 1840.9

_87.02 -1.68 149.91 83.55 60.15 20 56 6 3287.0

E148.38 -32.46 32.69 88.73 101.35 5 9 7 |548.4

3752.32 1.13 137.94 81.80 55.B3 21 36 51 3152.3
OIFFERI[NTZAL CORI_CT|OI_ NI0-COUR_E EXECUTION ACCURACY

TO_ °0694 TRA -.3318 TC3 ,1475 BAU -.4|15 SGT 610,0 Sr_ 1171.7 SG3 404,2
ROE .7049 RRA .3ZEO 1_3-2.4996 FAU .O6755 RRT -.3748 RRF ._95 R1T -.3655

FOE 1.B145 FRA ,8074 FC3-4,7608 BSP 6781 _'.,6Z'Z55.7 RZ3 -.0345 RI3 .9R89

8oE .7083 8RA .4652 8(:3 2.5120 FSP -1241 SGI 2|84.3 S(12 562.2 THA 96.44

RAP 214.24 ECC 1.2022

JNJ 2 LAT IN| 2 LONG

-26.94 68.99

-6.55 160.39

-27.96 46,72

-5.64 143.36

-30.56 23.79

-3.36 131.74

ORBIT 0ETERNINATION ACCURACY

ST 206.2 5R 1165.9 55 1285.1

CRT .4218 CR5 -.9999 CST -.4272

LSA 1737.4 MSA 186.5 5SA 9.9

ELI 1169.2 EL2 186.5 ALF 85.62

LAUNCH 0ATE AUG 31 1970 FLIGqT T|NE 120.00 ARRIVAL 0ATE DEC 29 1970

H[L IOCFNTRI( CCIqI C 01STANCE 331 .M6

RL 151 .02 LAL -._0 I.Q. 337.18 Vl. Z?.096 GAL -3.50 AZl. 85.00 H(A

RP 107.48 LAP 2.59 LOP J16.O8 VP 38,030 GAP -2,|2 AZP 94,28 TAL
RC 74.992 GL 39.66 GP -56.29 ZAL 109.74 ;rAP 74,42 ETS 18.82 ZAI[

PLANE T(XIrNTRIC CONIC

(:3 13.652 VHt. 3._5 OLA

LNCH AZNTH LNO4 TINE L-! TIN[ IN| LAT IN| _ IN| RT A_ INJ AZt4TH IN| TIN[

9O.00 0 A9 30 2920.75 -L_g.27 g0.65 94,02 88.39 I 38 10

90.00 19 30 2'6 _77.39 -7.09 159.50 M.29 62.51 _ 36 43

I00.00 2 27 29 ZGO4.78 -_J.89 67,43 94.04 90.38 3 |0 54

I00.00 20 35 7 3768.60 -5.67 143,38 87.51 60.60 21 37 56

110.OO 4 9 57 Z184.21 -33.81 42.85 93.81 95.)6 4 48 1

110.00 21 9 9 _|.93 -2,3_ 133.23 85,44 55,89 22 10 11

0IFFKRENTIAL CC)R_[CTIO_5 NIO-C_UI_J[ EXECUTION ACCURACY

TOE .1741 TRA -.3005 TC3 ,0040 BAU .4391 5GT 572.3 _ 23_).2 SG3 378.4
ROE" .9062 RRA .4111 _3-2.4061 FAU .06167 NNI' ,OlgO NNF .9918 RTF .0311

FOE 1.9154 FRA .8441 FC3-3.9110 BSP 7316 S_ 2437.3 RZ3 -.0||| R13 .9918

BOE .9228 8RA ._39"Z BC3 2.4061 FSP -1170 .%1 2369.2 SG2 572.2 THA 89.72

148.80 SMA 129.69 ECC .17510 INC 5.0014 Vl 29.504

196.91 TAP 345.70 RCA J06.98 APO 152.40 V2 35.258
120.46 ETE 279.05 ZAC 45.52 ETC 255.97 CLP -6|.06

12.58 RAL 231.12 R_ 6_7.5 VI[L 1|.621PTH 2.04 _ 5.154 0PA -72.09 RAP 203.65 ECC 1.2247
1:10 CST TIN IN| 2 LAT IN| 2 LONG

2320.8 -28.20 81.99

3377.4 -10.71 152.70

_O4.8 -29.52 58.64

3168.6 -9,54 J36.74

1684.2 -32.70 33.79

3061.9 -6.79 116_98

ORI_IT 0ETERNIN_TION ACCURACY

ST 309.5 SR 1421.5 55 1336.8
CRT .7910 CRS-I.0000 CST -.7938

LSA 1966.8 MSA 187.A 55A 8.2

ELI 1442.8 EL2 |86.6 ALF 80.06

LAUNCH C4TE AUG 31 1970 FLIGHT TIN[ 122.00 ARRIVAL DATE DEC 31 1970

HELI(XENTRIC CONIC

RL 151.02 LAL -.OO

RP 107.48 LAP 2.71

RC 77.186 GL 43.6_

PLAN[TOCENTRI_ CON1¢

C3 19.601 VHL 3.950

LI_ AZMTH LNCH TIN[

90.00 23 49 43
9O.00 20 4O 10

100.OO I 43 33

100.00 21 32 57

110.00 3 41 44

11D.O0 21 51 15

OIFFER1ENTIAL CCmI_ECTICINS

TO[ .3337 TRA -.2535 TC3 -.2122 8AU ,4644

_E 1.1362 RRA .5151 RC3-2.2168 F_I .05433
FOE 1.9651 FRA .8674 FC3-3.01_O 8SP 7915

BOE 1.1842 BRA .fl742 _C3 2.L_268 F_P -107_

015TANCE 358.091

LOL 337.18 VL 27.112 GAL -3.47 ATL 84,12 PICA 152.02 S_A 129.79 ECC .17417 INC 5,7820 Vl 29.504

LOP 129.33 VP 38.040 GAP -1.64 ATP 95.11 TAL 196.88 TAP 348.91RCA 107.18 APO 152.39 v2 35.259

GP -6_.36 7AL 108.24 74P 78.56 ETS 14.33 7AIE 1|6.76 ETE 273.82 7AC 41.34 ETC 254.08 CLP -66.36

0LA 26.25 RAL 232.86 RA0 6567.6 VEL |1.704 PTH 2.06 WAP 5.451 0PA -73.80 RAP 19O.§0 ECC 1.2568
L-| TINE IN| LAT |NJ LOI_ |NJ RT AS_ |NJ A214TH IN| TIN[ PO CST TIM IN| 2 LAT IN| 2 LONG

31_7.61 -26.51 108.46 9_.86 79.66 24 42 30 2567.6 -27.67 99.99

3789.85 -12.80 148.69 94.17 64.52 21 43 2O 3189.9 -16.13 141.59

28!5.29 -28.98 82.83 99.30 82.34 2 30 2_ 2213.3 -29.74 74.11

3619.41 -10.56 135.01 93.02 61.87 22 33 17 ]019.4 -14.2A 128.16

2_43.50 -34.13 §5._ _,81 _,_]_ 4 22 27 1843.5 -34.03 46.02

3361.96 -6.13 127,g_ 90.33 56.30 22 50 37 2962.0 -10.51 121.64

NI0-C._LMSIE [_E_UTION ACCURACY ORBIT 0ETERNIN_TION ACCURAC_

SAT 656,Z S_1545.0 S_3 343.1 5T 499.5 SR 1667.8 55 I357.4
RRT ,4489 RRI t .9933 RTF .4621 CRT .9211CRS-I.O000 CST -.9228

S_ _8.Z _ .0095 R|3 ,9934 LSA 2199.5 MSk 189.4 SSA 6.9

_| 25_.9 _ 582.2 THA 83.04 ELl 1730.9 EL2 187.4 ALF 74.39

LAUNCH 0ATE AUG 31 1970 FLI_4T TIN[ 12A.O0 ARRIVAL CATE JAN 2 1971

H[LIOCKNTRIC CONIC

RL 151.02 LAL -.0_

RP 107.48 LAP 2.82

RC 79.396 GL 47.78

PLANETCX:ENTRI_ CONIC

C3 18.451 '",IL 4._5

LNCH A_qTH LN_H TIN[
79.71 2O 59 42

100.29 23 46 36

79.71 2O 59 42

100.29 23 46 36

110.00 . 3 3 43

110.00 22 45 44

DIFFERENTIAL CORI_CTION$

TOE .5703 TRA -.1831 TC3 -,3808 _AU .4858

ROE 1.3950 RRA .6440 RC3-1.9321FAU .04_

FOE 1.9624 FRA ,8770 FC3-2.1525 BSP 8532

8OE 1.5070 BRA .6695 BC3 1.9693 FSP -949

DISTANCE _44.S09

LQ. 337.18 VL 27.|2g GAL -3.44 A_L 83.15 PICA 155.24 5_4A 129.85 ECC .17345 IN(: 6.7478 Vl 29.504

LOP 132.58 VP 38,O46 GAP -l.18 A2'P 96.13 TAL 196.78 TAP 352.02 RCA 107.32 APO 152.37 v2 35.259

6P -_11,.49 ZAL |(_.48 ZAP _.30 ITS 9.15 ZAE 11Z.79 ETE 268.44 ZAC 37.08 ETC 251 .62 CLP -71.88

OLA Z9.9_ RAL 234.93 R_O 6567.7 ','EL |l .B25 PTH 2.09 VHP 5.8B2 OPA -74.74 RAP 175.11 ECC 1.3037

L-I TINE |NJ LAT IN| _ |NJ RT _SC_ IN| AZMTH ;_NJ TIN[ PO CST TIM IN| 2 LAT IN| 2 LONG

3786,56 -21,L_'Z 152.29 IO2.65 68.31 22 2 4B 3186.6 -23.98 144.57

3248.16 -21.21 112.68 102.64 68.29 24 40 47 2648.2 -23.97 104.96

3786.56 -2|.L_Z 152.29 102.6_ 68.31 22 2 4B 3186.6 -23.98 144.57
3248.16 -21.21 112.68 |02.64 68.29 24 40 47 2648.2 -23.97 104.96

2641.93 -32.61 70,52 |06.37 79.13 3 47 45 2O4! .9 -33.77 61.48

3440.79 -|0.65 121.51 97.0_ 57.32 23 43 5 2840.8 -14.88 114.97
MI0-COJRSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURAC_

._,,T 874.7 S_ L:_83.5 SG3 300.5 ST 765.5 SR 1885.0 SS 1346.4

RRT .715_ R_ r ,_943 RW .7282 CRT .9639 CR5-1.0000 CST -.9653

5_ 2822,4 R_3 .0280 R|3 .9942 LSA 2432.0 MSA 193.0 SSA fl.8

,%1 2759.1 _SG2 594.6 THA 76.22 ELI 2025.6 EL2 189.7 ALF 68.43
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197OJ

LAUNCH 0ATE AUG 31 1970 FLIGHT TIN[ 126.00 ARRIVAL 0ATI: JAN 4 1971

HtEL |OC[NTRZC CONIC

RL 151.02 LAL -.(_

RP 107.46 LAP 2.92

RC 81.621 GL 51.98

p_,.ANE T_F'NTR ] C C(3N1C

C3 22.777 VHL 4.7?3

LNCH ATNTH LNCH TIN[
70.90 213 8 42

109.10 1 0 46

70.90 L=O 8 42

109.10 1 0 48

110.00 1 49 17

110.00 0 23 19

0 II_FER[NT IAL CO_EC T ICI_

TO[ .9203 TRA -°0744 TC3 -.4830 8AU ,4997

ROE 1.6765 RRA .8033 Re3-1.5683 FAU .03¢x_O

FOE I .gO92 FRA .87J9 FC3-1.3987 _SP 91L:_

BOE 1.9125 eRA .B068 803 1.6410 FSP -809

01STANCE 350.893

L(3t. 337.18 VL 27.1Z5 GAL -3.38 AlL 8Z.OZ HCA

LOP 135,83 VlP 38.049 GAP -.73 AlP 97.43 TAL

GP -68.72 7Ak 104.49 lAP 85.54 ITS 3.12 ZAK

158.45 SNA 129.88 ECC .17289 INC 7.9814 VJ 29.504

196.58 T4P 355.03 RCA 107,42 APO 152.33 V2 35.258

108.54 £TE 262.74 ZAC 32.74 KTC 248.31 CLP -77.63

0LA 33.71RAL 237.34 RAO 6567.9 VEL 12.006 PTH 2.14 VHP 6.498 0PA -74.77 RAP 158.52 ECC 1.3748

k-I TIN[ INJ LAT INJ LONG INJ RT ASC ]NJ 4ZHTH INJ TIN[ PO CST TIN INJ 2 LA T INJ 2 LONG

40215.87 -22.23 170.99 109.57 63.98 21 15 49 34Z6.9 -25.54 163.44

3108.51 -L_.L_Z 102.58 109.57 63.97 I 52 36 2508.5 -25.53 95.03

4026.87 -2"Z.23 I"/0.99 109,fl7 63.98 21 15 49 3426.9 -25.54 163.44

3108.51 -Z2.L_ 102.58 109.57 63.97 1 52 36 2508.5 -25.53 95.03

2960.25 -2_.24 93.04 111.57 67.27 2 38 38 2360.3 -29,09 8,5.01

3223.13 -18.32 109.32 107.38 60.62 1 17 2 2623.1 -22.09 102.21

NI0-COURSIE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1,302.0 SGR 2763.4 SG3 253.7 ST 1105.4 SR 2043.1 SS 1304.3
RRT .8_J6 _ .9948 RTF .8538 CRT .98OO CRS-I.OO00 CST -.9615

SC_ 3013.5 RZ3 .0453 Rl3 .9943 LSA 2656.7 MSA 198.7 SSA 4.9

S_1 2950.9 SG2 611.1 THA 68.99 ELl 2314.8 EL2 194.3 ALF 61 .85

LAUNCH 0ATE AUG 31 1970 FLIGHT TINE 128.00 ARRIVAL CATE JAN 6 1971

I,_LICCENTRIC CX_IC OISTANCE 337.24!
RL 151 .O2 LAL -.00 LOL 337.18 VL 27.123 GAL -3.32 All. 80.38 HCA 161.65 .SNA 129.88 ECC .17250 IN{: 9,6226 Vl 29.504

RP IO7.48 LAP 5.02 LCP 139.08 VP 36,048 GAP -.30 A2'P 99.14 TAL 196.3(3 TAP 337.95 RCA 107.47 APO 152.28 V2 35.256

RC 83.861GL 56.|6 GP -73.13 l_.. 102.33 lA, IL 88.|9 [TS 333.88 lAIE 103.99 ETE 236.28 ZAC 28.24 ETC 243.55 CLP -83.75

PLANET(X[NTRIC CONIC

C3 29.699 _ 5.450 0LA 37.33 RAL 240.10 RAO 6_DIJ.2 M[L 12.291 PTH 2.21 VI4P 7.382 OPA -73.84 RAP 142.16 ECC 1.4888

LN(.H A;_ATH LNO'I TIN[ L-| TIN[ INJ LAT INJ LOMG ]NJ.RT A,_ INJ A_TH INJ TIN[ PO C$T TIN INJ 2 LAT INJ 2 LONG

64.58 19 44 11 4190.19 -ZZ.19 184.64 117.80 39.17 20 54 10 3599.2 -26.10 177.41

115.42 I 47 24 3067.42 -_.J? 99.29 117.79 59.|6 2 38 31 2467.4 -26.09 92.06

64.98 19 44 11 4199.19 -22.19 184.64 117.80 59.17 20 34 10 3599.2 -26.10 177.41
115.42 I 47 24 3067.42 -22.17 99.29 111.79 39.16 2 38 31 2467.4 -26.09 92.06

64.58 19 44 11 4199.19 -22.19 184.64 117.80 59.17 20 54 10 3599.2 -26.10 177.41

115.42 I 4724 3067.42 -2"Z.17 99.29 117.79 39.16 2 38 31 2467.4 -26.09 92.06

OIFFERI[NTIAL CORR[CTIONS NID-C(_URS[ EXECUTION ACCUR4CY ORI_IT OETERNINATION ACCURACY

TOIl 1.4502 TRA .J015 TC3 -.5089 8AU .5011 _T 1628.0 ,%R 2750.7 SG3 206.0 ST 1525.4 52 2095.8 55 1235.9

1.9371 RR4 1.0000 RC3-|.1349 FAU .02767 RRT .Sg_l RRF .9947 RIT .9138 CRT .9866 CRS -.9999 CST -.9889
FO[ 1.8144 FRA .6540 FC3 -.8065 BSP 9717 568 3|9_.4 R_3 .0618 R13 .9940 LSA 2864.2 MSA 207.5 SSA 4.1

_O[ 2.4358 BRA 1.0(351 _03 1.2620 FSP -6_fl SGJ 3132.8 SG2 634.5 THA 6(3.74 ELl 2584.3 ELl 202.2 ALF 54.07

LAUNCH OATE AUG 31 1970 FLIGHT TIN[ I_O.DO kRRIVAL 0ATE JAN 8 1971

H_LI(XENTRIC CONIC 01STANCE 363.545

RL 151 .02 LAL -.O0 LQ, 337.18 VL 27.122 GAL -3.24 AlL 73.07 I_A

Re 107.49 LAP 3.10 LOP 142.33 VP 38.043 GAP .11 AIP 101.52 TAL

RC 86.111GL _.15 GP -77.86 lAL 100.05 14P 90.18 ETS 346.26 ZA[

PLAN[TOCENTRIC CONIC

C3 41.625 VHt. 6.452 0LA 40.G8 RAL 243.22 R_0 G568.G VKL 12.767 PTH

164.83 SHA 129.86 ECC .17224 INC11.9263 Vl 29.504

195.92 TAP .75 RCA 107.49 APO 152.22 V2 35.254

99.03 ET[ 247.84 ZAC 23.45 ETC 235.75 CLP -90.85

2.32 VHP 8.692 0PA -71.93 RAP 127.07

LNCJ_ AINTH LN_H TIN[ L-I TIN[ INJ LAT INJ LOIq_ INJ RT AS_ INJ A_tATH INJ TIN[

59.49 19 32 12 4354.27 -_0.63 196.46 127.27 54.13 20 44 46

120.31 2 24 16 _082.¢d] -L_0.61 99.45 127.23 54.12 3 15 38

59.49 19-32 12 4334.27 -20.63 196.46 127._7 54.13 20 44 46

120.31 2 24 16 3062._ -20.61 99.43 127.25 54.12 3 15 _q

59.49 19 32 12 4354.27 -20.63 1_.46 127.27 34.13 20 44 46

120_51 2 24 16 3082._ -20.61 99.43 127.23 34.12 3 13 38
OIFFER[NTIAL CCIMi[CTICINLq HI0-CA_URS_ [X[CUTION ACCURACY

TOE 2.3014 TRA .4164 TC3 -.ASg9 _AU .4780 S_T 2183.0 _ 2363.3 SG3 150.9

ROE 2.13_ RRA 1.2333 RC3 -.1262 FAU .01883 RRT .9187 RRF ._J_4 RTF .9473

F0E ];_950 FRA ,B_ FC3 -.3_'Z1 9_P 10237 _ 3367.1 _ .0780 R13 .9935

B0_ 3.X418 _g'A 1._019 BC3 ._390 FSP -323 SGI _.8 _ 6"/'(3.0 TH4 49.98

LAUNCH DATE AUG 31 1970 FLIGHT TINE 132.00

i,_L J(X£NTRIC CCIql C

RL 131.02 LAL -.00
RP |07.50 LAP 3.17

RC _.372 GL 63.63

PLANE TOOrNTRIC CONIC

C3 64.468 VHL 8.029

LNCH A2'N71)_ LNCH TINIE_

53.58 19 29 16

124.42 2 34 I/$

33.58 19 29 16

124.42 2 34 18

33.58 19 29 16

124.42 2 34 18

Ol STM_CIE 369.78?

L(X 337.18 VL 27.113 GAL "3.14 A2'I. ?4.39 HOi
LO _ 143.3_ VP _.0_ GAP ._O AlP _0_.09 TAL

GP -83.13 ZAL 97.73 Z_P 91,46 ETS 329,68 lA[

ECC 1.6850

PO CST TIN INJ 2 LAT INJ 2 LONG

3754.3 -25.16 189.72

2482.6 -25.15 92.71

3754,3 -25.16 189.72

2482.6 -25.15 92.71
3734,3 -25.16 189.72

2482.6 -25.15 92.71

ORBIT 0ETERNIN4TION ACCURACY
ST 2049.1 SR 1948.4 SS 1152.3

CRT .9883 CRS -.9994 CST -.9928

LS_ _045.3 NSA 221.5 SSA 3._

ELI 2819.3 EI,_ 215.7 ALF 43.54

ARRIVAL OATE JAN 10 1971

I67.98 SM4 129.81 ECC .17208 INC15.4078 Vl 29.504
195.44 TAP 3.41RCA 107.47 APO 152.15 V2 35.251

93.44 ET[ 232.70 lAC 18.15 [TC 219.35 CLP-I02.27

oIIrF[R[NT|AL _CTICI/S

TO[ 3.?_19 TRA 1.0_10 7_J-._1131 _lU .4Ot7

1.7112 _A 1.39_1 _3 -.3218 FAU .01066

FOE 1.5829 FRA .B133 FC3 -.1431BSP 10762

BOE 4.1510 _A 1.7($91 _3 .47|9 FSP -_J'9

0LA 43.43 R_4.'246._. _ 6_.2 VI[L 1_.632 PTH

k-I TIN[ INJ LAT INJ LOqG

4!107.73 -17.11 _,_ 137._ 49.43 LPO 44 24

3143.84 o17.09 10"4.03 137.65 49.43 3 46 44

4!101.73 -|?.11 _0_._ |37._ 49.43 LIO 44 24

3143.84 -17.09 |OZ.0_ ]3?.65 49.45 3 46 44

4507.73 -11.1| 206._ 137.66 49.45 20 44 24

3143._4 -|7.09 10_.03 1_7.63 49.43 3 46 44

XlO_ E_EQJTION ACCURACY

SGT 2936.2 _R 1103.5 SG3 121.2

,B_3 IN" .9697 RTF .9725

_317.1 R23 .0943 R13 .9928

$61 )441.4 S_2 723.9 ?HA 31.58

2.49 VHP 10.748 0PA -68.89 RAP 113.57 [CC 2.0610

INJ RT AS_ INJ A21dTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

3907.8 -2_.Z0 200.81

2345.8 -_2.x0 95.91

3907.8 -L.'_.20 20o.81

2343.8 -22.18 95.91

3907.8 -22.2o 200.81

2345.8 -22.18 95.91

CRBIT 0ETERNIN_TION ACCURAC_

ST 2717.9 SR 1288.4 SS 1072.2

CRT .9789 CRS -.9934 CST -.9959

LSA 3163.8 MSA _44.6 SSA 2._

ELI 2998.3 EL2 238.6 ALF 25.06
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH OAT[ AUG 31 1970 FLIGHT TIN[ 134,00 ARRIVAL OATE JAN 12 1971

H[LIOC[NTRIC CCNIC

RL 151.01 LAL -.00

RP IO7,51 LAP 3,24

RC 90.641GL 65.88

PLANE TOCENTRIC CONIC

C3 115.712 VHL 10.757

LNCH ATNTH LN_H 71NE

53.54 19 3457

1Z6.46 3 13 55

53.54 19 34 57

1Z6.46 3 15 55

53.54 19 34 57

I26.46 3 15 55

OIFF[R1ENTIAL CORf_ECTIONS

TOE 5,3380 TRA Z,587| TC3 -,1363 8AU ,ZIG9

RO£-Z.II00 RRA .1369 RC3 ,0OO4 FAU ,00244

FOE 1.5374 FRA .8396 FC3 -.0182 6SP 11151

6DE 5,7398 8RA 2,5907 _3 .1365 FSP -L_35

CISTANC[ 575,929

LOL 337,18 VL 27.106 GAL -3,02 AZL 6_,73 HCA 171,05 _44

LOP 148,83 VP 38,026 GAP ,86 A?P 111.05 TAL 194,81 TAP

GP -88.DO'FAL 95.45 7AP 92.00 ITS 280.74 ZAE 86.64 [TE

129,74 ECC ,17199 INC21,2659 VI 29.504
5,86 RCA 107,43 APO 152.06 V2 35,247

185,54 ZAC 11,87 ETC 165.44 CLP 179,05

DLA 44,93 RAL 250,04 RAO 6570,Z _IEL 15,3_ PTH 2,75 VHP 14,286 OPA -64,24 RAP 101.55 ECC 2.9043

L-I TIN[ INJ LAT INJ LONG INJ RT A_ INJ ATNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

4659,32 -11.54 215,48 148,25 46,27 20 52 36 4059.3 -17.DO 209,87

3255,32 -11,52 106.76 148,23 46,27 4 10 11 2655,3 -16,98 101,14

4659.32 -11,54 2|5,48 148,25 46,27 20 52 56 4059,3 -17.00 209.87

3255,32 -11,52 106,76 148,23 46,27 4 I0 11 2655,_ -16,98 101,14

4659,32 -il,54 215,48 148,23 46,27 20 52 36 4059,3 -17.00 209,87

3255,32 -11,52 106,76 148,23 46,27 4 10 11 2655,3 -16,98 101.14

NIO-_UR$E [XECUTION ACCURACY ORBIT 0[TERI4INATION ACCURACY

.%T 3458.D S_ H_.6 .%3 B9.4 ST Z902.6 SR 1124.3 SS Z037.5

I_RT -,7675 I_F -,7323 RTI r ,9973 CRT -,9737 CRS ,9677 CST -.9997

3637,5 1_3 -,1027 RI3 -,9933 LSA 3271,8 NSA 245,6 SSA 1,9

.%1 3569,4 _ ?00,9 THA 165,36 ELI 3103,4 ELZ 239,8 ALF 159.21

LAUNCH DATE AUG 31 1970 FLIGHT TINE 136.00 ARRIVAL DATE JAN 14 1971

HIELI_ENTRIC CCIqIC

RL 151,02 LAL -,(30

RP 107,53 LAP 3,29

RC 92.917 GL 65.03
PLANETOCENTRIC CON|C

C3 262.581 VHL 16.1_
LNC_ AZMTH LNCH Title

55,59 19 53 42

124.41 3 18 40

55,59 19 53 42

124.41 3 18 40

55,59 19 53 42

124.41 3 18 dO

DIFFERENTIAL CCRRECTIONS

TO[ 1.4150 TRA 1.9061 TC3 .0012 8AU .4119

ROE-8,4356 RRA-3,8469 RC3 -,1174 FAU.-,00938

FOE 1,6984 FRA 1.0140 FC3 ,0_09 8SP 10943
80£ 8.5535 _A 4.2953 8C3 .1174 FSP -Z13

OISTANQE 361.850

LOL 337.18 VL 27.093 GAL -2,85 Aiq. 57.13 NEA 173.93 SNA 129.66 ECC .17185 INC32,8655 VI 29.504

LOP 152,08 VP _,013 GAP 1,15 AZP IL_Z,72 TAL 193,95 TAP 7,88 RCA 107,38 Alto 151.94 V2 35.243

GP -80.18 7AL 93.32 ZAP 91.83 £TS 210.15 _AE 77.03 [T£ 116_9 7AC 4.82 ETC 48.94 CLP 100.78

OLA 43.42 RAL 252,74 RAO 6571,5 VI[L 19,388 PTH 3,11 W,IP 21,322 OPA -56.38 RAP 90,68 ECC 5.3181

L-I TINE INJ LAT ]NJ _ INJ RT A$C INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4774,80 -4.91 219.60 157.35 46.80 21 13 17 4174,8 -10.35 214,09

3413.10 -4.89 114.71 157,53 46.80 4 15 33 2813.1 -10.33 109.21

4774J0 -4.91 219.60 157.55 46.80 21 13 17 4174.8 -I0.35 214.09

3413.10 -4.89 114.71 |57.53 46.80 4 15 33 2813.1 -10.33 109,21
4774,80 -4,91 219,60 157,35 46,80 21 13 17 4174.8 -10,35 214.09

3413.10 -4.89 114,71 157.53 46.80 4 15 33 2813.1 -10.33 109.21
NIO-OOU_ [XE-_JTION ACCURAC_ CR61T OETERNINATION ACCURAC_

.%T 1054,6 .%R 3543,7 .%3 67,7 ST 572.8 SR 3036.3 SS 1139.8

-,8_53 I_F -.9918 RTF .9184 CRT -.9487 CRS .9985 CST -.9648

3697,3 1_3 -,0836 R13 -,9955 LSA 3288.2 NSA 184.6 SSA 1,8

_GI 3661.7 ,%2 511.5 THA 104,74 ELI 3084.7 ELf 178.2 ALF 100.18

L4UNCH DATE AUG 31 1970 FLIGHT TIN[ 138.00

H[LIO_ENTRIC CONIC

RL 15|.DZ LAL -.0_

RP 107.54 LAP 3.33

gC 95.197 5L 55.29

PLAN[T(_ENTR|C CONIC

C3 827.519 VHL 28.767

LNCH AZNTH LN_H TIME

71.59 21 15 1

108.41 I 58 _9

71.59 21 15 I

108.41 I 58 29

II0.00 3 5 I0

II0.00 I 11 27

OIFFER[NT|AL (CRI_ECTICIN$

TD[-3.4001 TRA .627| TC3 -.0626 8_.J 2.580_

RO-12.4197 RRA-7.9947 RC3 -.L_57 FAU-,042_

FOE 2.2893 FRA 1,_ FC3 ,0449 85P 9_87

80E12.8767 _A 8.0192 6C3 ,2342 FSP -I?0

ARRIVAL DATE JAN 16 1971

LAUNCH DAT[ AUG 31 1970

0/STANCE _87.068

LOt. 337,|8 VL 27,078 GAL -2,53 AZL 29.06 PiCA 176.19 S#4A 129,56 ECC .17129 INC60,9420 Vl 29.504

LCP ]55,33 VP 37,997 GAP 1,26 ATP I50,89 TAL 192,42 TAP 8o6I RCA I07.36 APO 151.75 V2 35,238

GP -62,82 7AL 91,57 ZAP 91,12 ETS 189,63 74[ 59,53 [T£ 96,96 7AC I6.25 ETC 296,52 CLP 92.46

DLA 33,36 RAL _2.88 RA0 6572,8 _EL _,BO3 PTH 3,46 VHP 37,544 DPA -40,I8 RAP 80,87 ECC14,6189

L-Z TINE INJ LAT INJ _ INJ RT AE_C INJ A2_4TH INJ TIN_ PO CST TIN INJ _ LAT INJ 2 LONG

4641,48 -.13 204,92 162.?0 56,64 22 32 23 4041,5 -4.52 198,64

3749.60 -.11 13_.56 162.69 56,64 3 0 59 3149.6 -4.50 152,28

4641,48 -.1_ 204,92 162,70 56,64 22 32 23 4041,5 -4.52 198.64

3749,60 -,11 1_,_6 162,69 56,64 3 0 59 3149.6 -4.50 132.28

3545,21 -6,76 127.10 167,09 56,41 4 4 15 2945,2 -11.13 120.73

3893,87 6.51 145,_6 158.30 56.37 2 16 21 3293.9 2,05 139.12
NIO-COUR$_ E_ECUTION ACCURACY GR8IT OETERNINATION ACCURACY

S_T 781.4 _ 3381,2 .%3 56,8 ST 678,8 SR 2539.2 SS 1529,0

RRT ,71Y_9 _ -,9984 RTF -,6663 CRT ,9573 CR5 ,9996 CST .9487

.%6 3471,2 11_3 -,0765 R13 -,9967 LSA 3034,2 N$A 2130,0 SSA 1,6

.%1 3427,6 S_ 548,4 THA 80,53 ELI 2621.5 EL2 190,1 ALF 75.57

I-_LIO_ENTRIC CONIC

RL 151.02 LAL -,[30

RP 107,56 LAP 3._

RC 91.481GL -52,44

PLANET(_.ENTRIC CONIC

C3 99J,154 VHL 31,483

LN_4 ATNTH LN_4 TIM[
21.85 3 48 7

158.15 14 20

21.85 3 48 7

158.15 14 20 2[}
21.85 3 48 7

158.15 14 20 _

FLI_,IT TINE 140.00 ARRIVAL DATE JAN 18 1971

01 STANCE 397.865

LOt. 337.18 VL 27,O61 GAL -3._J A21. 157.48 _ 183.64 .SMA 1_9.4_ ECC .17606 INC67.4864

LOP 1_.58 VP 37.979 GAP 2.87 AZP L_'_.Sfl TAL 195.73 TAP 19.37 RCA 106.65 APO 152.25

GP 59.61 7AL 92.09 7AP 92.54 ETS 18Z.32 ZAE 63.01 ETE 272.83 7tC 137.21 ETC 282.E_

OLA -70,88 RAL 214,64 RA0 6573,0 V_L 53,353 PTH 3,50 VHP do,475 OPA 77.68 RAP 25,64

L-I TIME INJ LAT INJ _ INJ RT AS_ INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT

2439,89 -.37 78._ 124,76 160,88 4 28 47 1839.9 7.19

6_1,09 -,36 287,51 124,78 160,88 14 3I 41 81,1 7.19

2439.89 -.37 78.f_. 124.76 160.88 4 28 47 1839.9 7.19

681.09 -._ 287.51 124.7_ 160.88 14 31 41 81.1 7.19

2439,89 -.37 75,62 124,16 160.88 4 28 47 1839,9 7.19

681.09 -.36 287.51 124.78 J_.l_ 14 31 41 81.1 7.19

DIFFERENTIAL CO_CT/(_

TOE 6.1370 TRA 1.2147 TC3 -,1074 BAU 3.2957

RO-15,2544 RRA -.4687 RC3 ,LPZ43 FAU-,05194

FOE-3.3746 FRA -,1018 re3 ,0454 6_P 10543

9OE16.4426 8RA 1._20 8C3 ,2487 FSP -183

Vl 29.504

_2 35.232

CLP 95.02

NIO-C.O,J_ E}_CUT|ON ACCURACY
.%T 1469.7 _ 3125.7 .%3 58.7

I_T -,_Z11 _ .9994 RTF -.9182

$_ 3454,0 RZ5 -,0741 RI3 .9966

.%1 3414,1 _ 523.$ THA 114,02

ECC17.3119

INJ 2 LONG

76.41

2e5,29
76.41

285.29
76,41

285.29

ORBIT DETERMINATION ACCURAC_

ST 1135,3 ,_ 2777.6 $S 2148,7

CRT -.9886 CRS-I,OOO0 CST .9885

LSA 5687,0 NSA 163.1 SSA 2.2

ELl 2996.5 EL2 158.5 ALF 112.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH OATE AUG 31 1970 F_.IGHT TINE 14Z.00 ARRIVAL _AT[ JAN 20 1971

H(LIO(ENTRIC CONIC

RL 151o02 L&L -.00
RP 107.58 LAP 3.38

RC 99.767 GL -64.04

PLANETOCENTRIC CONIC

C3 313.792 VHL 17.714

LNO4 ATNTH LNCH TIN[ L-I TINE INJ LAT
14.42 I 4 14 2)66.75 5.50

f65.58 12 6 53 5665.18 5.50

14.42 I 4 14 2366.75 5._

165.58 11 6 _3 5865.28 5.S0
14.42 ] 4 14 2_.75 5._0

165.58 12 5 53 5865.28 5.50

OIFr£R(NTIAL CO_q[CTICNS

TOE 1.1121 TRA ._76 TC3 -,0491 BAU .7056

RO(-7.gZ43 RRA-I,BM7 RC3 .1609 FAU-.O0969

F0[-1.8179 FRA -._47 FC3 .O2157 BSP 12294

8.0019 BRA 1.9947 8C3 d682 FSP -229

DISTANCE 402.885

LQ. 337.18 VL Z7.041 5AL -Z.92 AZL IL_.I4 HCA 185.74 SNA 129._0 KCC .17529 INC36.1407 Vl 29.504

LCP 161.83 VP 37.959 6AP 2.91ATP 54.(X} TAL 193.99 TAP 19.73 RCA 106.64 APO 151.97 vz 35.226

GP 77.76 7AL 93,15 TAP 94,57 ETS 174,60 ZA[ 82.03 EYE Z64.54 ZAC 154.88 ETC 285.23 CLP 112.07

OLA -77.34 RAL 177.38 RAO 6571,8 _EL 20.859 PTH 3.18 VHP 12.654 OPA 77.75 RAP 281.39 ECC 6.1642

|NJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LON6

91.38 86.13 167.18 I 43 41 1766.7 13.30 79.99

2f_0.66 86.15 167.28 13 44 39 5265.3 13.30 259.28

81,38 86.13 |67.Z8 1 43 41 1766.7 13.30 79.99

2¢=0.66 1_.15 167.28 13 44 39 5265.3 13.30 259.28

81.38 86.13 167.28 I 43 41 1766.7 13.30 79.99

260.66 86.13 167.28 13 44 39 5265.3 13.30 259.28

NIO-C, OJI_J[ E_ECUTICN ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 1104,2 _ 3007,6 SG3 72.0 ST 474.1 SR 2693.3 SS 120(_..7

RRT -.9|_O 11_ ._3 RTF -.8997 CRT -.9221CRS -.9997 C$T .9129

3_14.5 1_3 -.0716 R13 .9969 LSA 2981.0 NSA 184.9 SSA 1.6

_l _HP41.9 _ 423.0 THA 105.09 ELI 2728.7 KLZ 181.0 ALF 99._6

LAUNCH OATE AUG 31 1970 FLIGHT TIME 144.00 ARRIVAL CATE JAN 22 1971

HELJ_ENTRZC CONIC

RL 151.02 LAL -.(30
RP IO7.60 LAP 3.39

RC 102.053 GL -65.B3

PLANET(XENTRIC CONIC
C3 137.606 V_ 11,731

LNC_ AZ_4TH LNCH TII4E

15.10 O 27 12

164.90 11 27 B

15.10 0 27 12
I64.90 11 27 8

1_.10 O 27 1_

164.90 11 27 B

0IFFERIENT|AL CORRECT|(_4S

TOE-3.8606 TRA-I .2475 TC3 -.0469 BAU .(_J63
ROE-2.0_284 RRA-I.II08 RC3 -.0232 FAU .00584

FOE-I,3179 FRA -.4238 FC3 -.0_ OSP 1Z915

BOg 4.3610 BRA 1.6704 _C3 ".O523 FSP "-_OB

0I STANCI[ 408.678

LQ. 337.18 VL 27.O20 GAL -Z.?O AZL 113.36 PICA 188.39 SNA
LOP 165.07 VP 37,937 GAP 3.16 AZP 66.87 TAL 192.86 TAP

GP 81.36 7AL 94.23 ZAP 97.5_ (TS 109.72 2'_ 92.15 (T(

129.16 (CO .17551 INC23.3617 Vl 29.504

21.45 RCA 106.49 APO 151.82 v2 35.218

199.17 ?AC 162.27 ETC 238.62 CLP 169.52

OLA -76.74 RAL J67.73 RAO 6_70.5 V(L 16.09"2 PTH 2.83 _P 14.963 OPA 68.75 RAP 260.O1 [CO 3.2646

L-I TINE INJ I.AT INJ LONG INJ RT AS(: INJ AZldTH INJ TII4_ PC) CST TIM INJ 2 LAT INJ 2 LONG

2240.75 13.7_ 79.49 7A.43 166.3A 1 4 33 1640.8 21.51 77.89

5741.54 13.76 259.46 74.46 166._4 13 2 50 5141.3 21.52 257.85

2240.75 13.75 79.49 74.43 166.34 I 4 33 1640.8 21.51 77.89
_741.54 13,76 239.46 74,46 166.34 13 2 50 5141.5 21.52 257.85

2"240.75 |3.7_ 79,49 74,43 166.34 1 4 33 1640.8 21.51 77.89
5741.34 13.76 _39,4l 74.46 166.34 13 2 50 5141.5 21.52 257.85

NIO-COUI_J_ (_ECUTION ACCURACV ORBIT DETERMINATION _CCURAC_

_k_T _Sg.4 _ 2_63.0 SG3 9_.0 ST 2047.1 SR 1218.6 SS 9OZ.6
RRT .97_7 RRF' .9738 RTF .99g0 CRT .9755 CRS -.9752 CST-I.OOOO

4147.6 R_3 -,0_84 R13 .9951 LSA 2536.6 NSA 236.6 SSA 1.8

S_I 4123.7 E_2 444._ THA 38.04 ELI 2371.1 EL2 231 .3 ALF 30.47

LAUI_K_H 04TE AUG 31 1910 FLIGHT TIN[ 146.00 ARRIVAL C4T[ JAN 24 1971

H_LIOCENTRIC CONIC

RL 151.02 L_I. -.00 LOL 337.18 VL

RP 107.63 LAP 3.39 LOP 168.32 VP

RC 104.339 5L -e4.37 6P 77.80 7AL

PLAN[TO(ENTRIC CONIC

C3 77.050 VHL 8.778

LNO4 ATNTH LNCH T114[

16.34 0 49 2

165.66 11 44 0

16.34 0 49

163.66 11 44 0

16.34 0 49

163.66 lI 44 0

O_FF[_I_NTIAL CCI_R(CTION$

T0(-3.0244 TRA-1.2547 TC3 -,3488 _AU .3773

ROE 1._9_7 m_A .3212 RC3 .lllB FAU .01573

F0(-1.4553 FRA -.4084 FC3 -,1767 _P 12803

BOE 3.6252 eRA I.L_52 8C3 .3_3 FSP -_J8

CISTANCE 414.677

26.996 GAL -2.51 A?L 107.06 PiCA 191.64 S#4A 129.00 ECC .17605 INC17.0631 Vl 29.50_

37.914 GAP 3.46 AZP 73.27 TAL 191.88 TAP 23.51 RCA 106.29 APO 151.71 v2 35.211

9_.06 2AP 101.02 ETS 54.67 7A( 98.98 ETE 144.37 ZAC 164.20 ETC 207.05 CLP-154.78

GLA -75.66 RAL 172.60 RAO 6569.5 VIEL 14.085 PTH 2.57 VHP 11.220 0PA 61.67 RAP 251.71ECC 2.2680

L-I TIM[ INJ LAT INJ LONG INJ RT AS_ ]NJ AZ)4TH INJ TIN[ PO CST TIN [NJ _ LAT INJ 2 LONG

2116.30 21.72 76._5 76.75 164.54 1 24 19 1516.3 29,42 74.83

5621.43 21.73 258.04 76.77 164.54 13 17 41 5021.4 29.42 256.02

2116,_0 21.72 76.85 76.75 164.54 I 24 19 1516.3 29.42 74.83

5621,43 21.73 258,04 76.77 164.54 13 17 41 _021.4 29.42 256.02

2116._ 21.72 76.8_ 76.75 164.54 1 24 19 1516.3 29.42 74.83

5621.43 21.73 2fl8.04 ?6.77 164.5A 13 17 41 5021.4 29.42 256.02

NIO-_ (_ECUTICN ACCURACY CR61T DETERMINATION ACCURACY

SGT _J00.4 _ 1567.6 _3 127.1 ST 22139.6 SR 1329.1 SS 972.9

• RT -.89_ 9 _ -._02 RTF .9_23 CRT -.9628 CRS ._H_07 CST -.9906
S_B 4203;6 1_3 .1195 R13 -.9908 LSA 2737.8 NSA 315.6 SSA 2.5

_I 41 _3.9 S_. 644,9 THA 159.62 ELI 2559.8 EL2 309.9 ALF 149.43

LAUNCH OATE AUG 31 1970 FLIGHT TIN[ |48.00 ARRIVAL OATE JAN 26 1971

HKLI<XENTRIC CONIC

RL 151.02 LAL -.00 LQ. 337.18 VL

RP IO7.65 LAP 3.38 LOP |71._6 VP

RC 10_.6E4 GL -61.72 GP 71.88 7AL

PLANE TOC(NTRI C CONIC

C3 50.144 VI.N. 7.0_1

LNO.I A2'NTH LNCH TINE
17.81 I 27 41

162.19 12 16 43

17.81 1 27 41

162.19 12 16 43

17.81 1 27 41

162.19 12 16 43

0IFFEI_NTIAL CCR/q[CTIONS

TOE-2.7778 TRA -.g_44 TC3 -.7Z32 _ ._4|

_O_ 2.1101 _RA .35_ Re3 .3343 F)4J .0Z_38

FoE-1.7705 FRA -.39_1 re3 -.A417 BSP 13903

BOE 3.4883 _RA 1.0481 _C3 .?9458 FSP "_0

Ol STAN(( 420.736
L_.971 6_L -Z.3Z AZl. 103.37t PICA 194.76 5NA IL_.83 ECC .17680 1NC13.3801 Vl 29.504

37.888 GAP 3.78 A2'P T?.0_ TAL 190.93 TAP 25.69 RCA 106.05 APO 151.61 V2 35.202

9_._ ZAP 104.90 (TS 46.39 Z_E 104,31 (TE 1_6.92 ZAC 162.63 ETC 218.87 CLP-145.7_

OLA -74,38 RAL 181.35 1_40 6_H_.8 _L _.09_ PTH 2.39 VHP 9.122 0PA 55.52 RAP 246.59 KCC 1.8252

L-I TIN[ IN./ L_T INJ LCN6 INJ RT AS_ INJ A2_4TH INJ TINE F_ CST TIN INJ 2 LAT INJ 2 LONG

ZOOg.T? _.33 73.73 82.87 162.19 2 1 11 1_09.8 35.91 71.13

5520._ 2_.33 2_.3¢J 82.89 16_.19 13 48 43 4920.6 35.92 253.79
2009.77 28.33 73.73 82.87 162.19 2 1 11 1409.8 35.91 71.13

9910._6 L=_.33 2_6,39 82.89 161.19 13 48 43 4920.6 35.92 253.79
L_0_.77 _.33 73.73 8Z.87 162.19 2 1 11 1409.8 35.91 71.13

3520._6 _.33 2_._9 BZ.89 1_.19 13 48 43 4920.6 35.92 253.79

NI0-COJI_J[ EXECUTION ACCURACY ORBIT 0[T[RNINATION ACCURACY

_GT 3_3.B _ _075.6 SG3 169.8 ST 2416.6 SR 1737.9 SS 1163,8

RRT -,_IO'Z RRF -._79 RTF .9730 CRT -.9823 CRS .9984 CST -.9914

4377.Z 1_3 .1351 R13 -.9880 LSA 3184.2 _SA 275.2 SSA 3.3

_1 4331.8 S_ 618.9 THA 152.51 ELl 2964.8 EL2 _65.2 ALF 144.43
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 5, 1970)

L4UNCH CATE AUG 31 197_ FLIGHT TIME 1_0._0 4RRIV_L C4TE JAN 2_ 1971

HELIOCENTRIC CONIC CISTANCE 4?6.820

RL ISI.O? L4L -.0_ LC_ 337.18 VL 26.945 GAL -2.|3 AZL 100.97 HCA 197.93 S_.IA I78.65 ECC .17769 INC10.9693 VI 29.594

RP 107.68 LAP 3.36 LOP 174.80 VP 37.861 GAP 4.11 AZP 79.55 TAL 189.96 TAP 27.89 RCA 105.79 APO 151.51 V? 35.193

RC 108.906 &L -58.6Z GP 66.15 7AL 95.71 7AP 108.98 ET$ 44.54 7AE 108.69 ETE 136.43 74C 159.32 ETC 230.04 CLP-14].5]
PLANE TOCENTRE< CLINIC

C) 36.014 VHL 6.,_1 CLA -72.82 R4L 191.16 RAC 6568.4 VEL 12.545 PTH 2.27 VHP 7.838 CPA 49.87 RAP 14).00 ECC 1.5917

INJ RT 4SC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LA T ]NJ 2 LONG

89.38 159.28 2 41 46 1322.6 40.83 66.75

89.40 159.27 14 22 2 4841.1 40.84 251.23

89.38 159.28 Z 41 46 1322.6 40.83 66.75

89.40 159._7 14 22 2 4841.1 40.84 251.23

89.38 159.28 Z 41 46 1322.6 40.83 66.75

89.40 159.27 14 22 2 4841.1 40.84 251,23

ORBIT CETERI_INATION ACCURACY

ST 2727.8 SR 1847.2 SS 1334.2

CRT -.9891CRS .9995 CST -.9933

LSA 3546.0 MSA 242.0 SSA 4.1

ELI 3286.6 6L2 226.2 ALF 146._0

LNCH 47NTH LNCH TIME L-I TIE INJ LAT INJ LONG

19.61 2 9 43 1922.62 33.41 70.07

1_l.39 12 51 _ 5441.09 33,41 254._4
19.61 2 9 43 1922.62 33.41 70,07

160.39 12 51 2_ 5441.09 33.41 254.54

19.61 2 9 43 1922.62 33.41 70.07

I_1.39 12 51 _-3 5441._9 33.41 254,54

CIFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCI,_ACV

TCE-2.7465 TRA -.7737 TC3-1.1459 8AU .6057 S(,T 387_._ SGR L_094.2 SG3 ,3_8.9

RCE 1.9182 RRA .2482 RC3 .5192 FAU .03355 RRT -.9444 _ -.9gO6 RW .9697

FCE-Z.0360 FRA -.32H7 FC3 -.,q066 8SP 13785 56(3 4405.4 _3 .1562 R13 -.9837

_oE 3.3501 _RA .8126 Be3 I.Z_HI FSP -675 ,S61 4}62.7 ._ 611.7 THA 152.38

LAUNCH CATE AUG 31 1970 FLIGHT TINE 152.00 ARRIVAL CATE JAN 30 1971

HELIC_ENTRIC CONIC OISTkN(E 432.gO5

RL 151 .02 LAL -.C_] LOL 337.18 VL 26.917 GAL -1.94 AZL _9.27 H(A 201.11 ,94A

RP IO7.71 LAP 3.32 LOP 178._5 VP 37.83_ GAP 4.44 AZP 81.35 IAL 188.98 TAP

RC 111.186 GL -55.35 GP 60.77 ZAL _5.49 2AP 113.12 ET$ 44,17 ZAE 112,33 ETE

PLANE TOCENTRIC CONIC

C3 27.719 VHL _._65 OLA -71.00 RAL L:=O_._3 RA0 6_68.1 VEL
LNCH 47MTH LNCH TIME L-I TIME INJ LAT INJ LONG

21.71 2 50 18 1851.81 37.12 65.91

158.29 13 23 7 5380.33 37.13 Z5Z.56

21.71 2 50 18 1851.81 37.1_ 65.91

158.29 13 23 7 5380.33 37.13 _5_.56

21.71 2 50 18 1851.81 37.12 65.91

158.29 13 Z3 7 8_kqO.33 37.13 25_.56

CIFFERENTIAL CORRECTIONS MIO-COURSIE [_CUTION ACCURACY

T_E-2.7197 TR4 -.61_4 TC3-1.6424 6AU .659Z 5GT 3994.1 _ L:_O_4.O SG3 248.8

RCE 1.6773 RR4 .1487 RC3 .6833 FAU .04103 RRT -.9481 _ -.9909 RTF .9677

FOE-Z.2161 FRA -.2419 FC3-1.2814 BS,P 14061 ,_ 44 77.6 R'Z} .1687 R13 -.9804

8CE 3.1953 8RA .6311 8C3 1.7788 FSP -805 561 4440.1 S(,2 578.2 THA 153.86

128.46 ECC .17870 INC 9.2651 Vl 29.504

_0.09 RCA 105.51AF_ 151.42 V_ 35.184

137.91 7AC 155.39 ETC 237.60 CLP-143.52

12.210 PTH 2.19 VHP 7.012 CPA 44.59 RAP 24O.41 ECC 1.4562

INJ RT AS_ INJ A2"MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

9_.I0 155._0 3 21 10 1251.8 44.34 61.77

95.11 155.89 14 52 48 47H0.} 44.35 248.41

95.|0 155._0 3 21 10 1251.8 44._4 61.77

95.12 155.89 14 52 48 4780._ 44.35 248.41

95.10 155.9(] } 21 10 1251.8 44.34 61.77
95.1Z 155.89 14 52 48 4780.3 44.35 248.41

OReJT CETERMINATION 4CCURACY

ST 3023.4 SR 1831.6 SS 1468.7

CRT -.9924 CRS .9998 CST -.9945
LSA 3821.7 MSA 216.2 SSA 5.0

ELI 3529.6 EL2 193.2 ALF 148.88

L4UNCH CATE 4UG 31 1970 FLIGHT TINE 154._0 ARRIVAL CATE FEG l 1971

HELIOCENTRIC CONIC C1 STANCE 438.984

RL 151.02 LAL -.00 LOL 337.18 VL 26.888 G4L -1.74 AZL 97.99 HCA 204.31 SMA

RP 107.74 LAP 3.28 LOP 181.28 VP 37.802 GAP 4.76 AZP 82.71 TAL 187.96 TAP

RC 113.462 GL -52.04 CP 55.78 74L 94.93 7AP 117._I ETS 44.20 ZAE 115.35 ETE

PL4N_TO_ENTRIC CONIC

C3 22.459 VHL 4.739 CLA -68.98 RAL 208.44 R4C 6567.9 VEL 11.99] PTH 2.14 VHP 6.467 CPA 39.64 RAP 238.55 ECC 1.3696

L_H 4ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A,TMTH INJ TIME _ CST TIM INJ 2 LAT INJ _ LONG

24.05 3 28 5 1793.70 39.71 61.40 99,81 152.20 3 57 58 1193.7 46.67 56.39

155.95 13 50 51 5334.86 39.72 2.50.50 99.83 152.20 15 19 46 4734.9 46.68 245.49

24.05 3 28 5 1793.70 39.71 61.40 99.81 152.20 3 57 58 1193.7 46.67 56.39

155.95 13 50 51 5334.86 39.72 250.50 99.8} 152.L_q 15 19 46 4734.9 46.68 245.49

24.05 3 28 5 1793.70 39.71 61.40 99.81 152.L_q 3 57 58 1193.7 46,67 56.39

155.95 13 50 51 5334.86 39.72 250.50 99.83 152.L>0 15 19 46 4734.9 46.68 245.49

CIFFERENTIAL CCRRECTIONS MIC-COURSE EXECUTION ACCURACY L'_BIT CETERMINATION ACCURACY

$67 4126.9 S6R 1903.0 ,_,3 283,6 ST 3241.1 SR 1730.6 SS 1544.2

RRT -.9_06 RRF -.9899 RTF .9667 CRT -.9941 CRS .9999 CST -.9951

,568 4544.5 R_) .1766 R13 -.9775 LSA 3980.6 MSA 197.1 5S4 5.9

561 451_.3 S(,Z 540.1 THA 155.96 ELI 3670.4 EL2 165.9 4LF 151.98

70E-2.6516 TRA -.4677 TC3-2.1802 8AU .6979
RCE 1.4303 RRA .0647 RC3 .806C} FAU .04716

FCE-2.28Z9 FRA -.1298 FC3-1.8177 8SP 14258

BeE 3.O127 8RA .472! BE3 2.3244 FSP -915

128.27 ECC .17984 INC 7.9915 Vl 29.$04

32.27 RC4 405.20 APO 151.34 V2 35.174

140.I4 7AC 151.36 ETC 242.63 CLP-144.41

LAUNCH C4TE AUG 31 1970 FLIGHT TINE 156.(_q ARRIVAL CATE FE_ 3 1971

H£LIC(ENTRIC CONIC 01STANCE 445.051

RL 151.02 LAL -.DO LOL 337.18 VL _6.85_ GAL -1.5Z AZL 97.00 H_A L>07.51 S_4A

RP 107.77 LAP 3.23 LOP 1_4.52 VP 37.771 GAP 5.09 AZP 83,79 TAL 186.91 TAP

RE 115.736 GL -48.75 GP 51.20 7AL 94.04 ZAP 121.17 ETS 44.30 ZAE 117.81ETE
PLANIETOCENTR/C CONIC

C3 18.936 VHL 4.35Z OLA -66.82 RAL 215.81 RA0 6567.8 VEL 11.846 PTH 2.10 VHP 6.107 CPA 35.03 RAP 237.27 ECC 1.3116

LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

26.56 4 3 0 1745.22 41.37 56.67 103.64 148.37 4 32 5 1145.2 48.03 50.82

153.44 14 14 44 5301.69 41.38 248.48 103.66 148.36 15 43 5 4701.7 48.03 242.63

26.56 4 3 0 1745.22 41.37 56.67 103.64 148.37 4 32 5 1145._ 48.03 50.82

153.44 14 14 44 53OI.69 41.38 248.48 103.66 148.36 15 43 5 4701.7 48.03 242.63
26.56 4 3 0 1745.22 41.37 56.67 103.64 148.37 4 32 5 1145.2 48.03 50,82

153,44 14 14 44 5_01 .69 41 .38 248.48 103.66 148._6 15 43 5 4701.7 48.03 242.63
OIFFERIENTIAL CORRECTIONS NIO-COUR,_E E_ECUTICIN ACCURACY ORBIT CETERMINATION ACCURACY

SGT 4_?0.4 $4_ 1765.9 $63 312._ ST }378.6 SR 1587.5 SS 1564.6

RRT -.95_ _ -.c_qSO RTF .9666 CRT -.9951 CRS 1 .0000 CST -.9953

568 4621.1R'_5 .1791 R13 -.9753 LSA 4043.4 MSA 182.9 SSA 6.9

5(,I 4593.8 $62 501.4 THA 158.23 ELl 3730.2 EL2 142.7 4LF 154.9_

TOE-2.5540 TR4 -.3311 TC3-2.7456 8AU .7306

ROE 1.2055 RRA -.OOl1 RC3 .8892 FAU .05193

F0£-2.2517 FR4 -.0035 FC3-2.3742 85P 145_0

80E 2.8233 8R4 .3311 8C3 2.886t_ FSP -lOJO

128.07 ECC .181[]9 INC 6.9989 VI 29.504

34.42 RCA I{14.88 APO 151.76 V2 35.164

142.69 7AC 147.50 ETC 246.10 CLP-145.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CATE AUG 31 197_ FLIGHT TIME 158.0_ ARRIVAL CATE FEG 5 1971

HELIC_ENTRIC CONIC

RL ISI.0Z LAL -.00

RP 107.80 LAP 3.16

RC 118.005 GL -45.51

PLAN(_TOCENTRIC CONIC

C3 16.485 VHL 4._60

LNCH AZMTH LNCH TIME

29.19 4 35 30

15O.81 14 35 14

29.t9 4 35 30

150.81 14 3_ 14

29.19 4 35 30
150.81 14 35 14

DIFFERENTIAL CCRRI[CTIC_IS

TOE-2.4335 TRA -.195_
ROE 1.0118 RR4 -.0533

FOE-t.1441 FRA .1332
BOE 2.6355 BR_ .ZOZ7

CISTANCE 451.103

LOL 337.18 VL 26.826 G4L -1.30 AZL 96.20 HCA ZI0.72 SMA

LOP 187.75 VP 37.739 GAP 5,41 AZP 84.66 TAL 185.84 TAP

GP 47.04 7AL 92.84 ZAP I24.93 ETS 44.38 2AE 119.78 ETE

127.86 ECC .18247 INC 6.1994 Vl 29.504

36.55 RCA 104.53 APO 151.19 v2 35.153

145.34 IA{ 143.90 ETC 248.59 CLP-147.15

LAUNCH DATE AUG 31 1970

CL4 -64.58 R4L 222.45 RAO 6567.7 VlEL 11.742 PTM 2.07 VHP 5.873 0PA

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ A;_ITH INJ TIE

1703".94 42.29 51,88 106.8Z 144.53 5 3 54

5278.58 42,30 246.62 106,84 144.52 16 3 13

1_3,94 42.29 31._q 106.82 144.33 5 3 54

5278.58 42.30 246,62 106,84 144.52 16 3 13

1703.94 42.29 31.88 106.82 144.53 5 3 34

5278.58 42.3('} 246.62 106.84 144.32 16 3 13

NI0-COUR,_WE EXECUTION ACCURACY

TC3-3.3159 8AU .7591 $6T 4410.9 $_ 1625.8 SG3 333.4

RC3 .9327 FAU .05522 RRT -,9524 _ -,9651 RTF .9664

FC3-2.9002 BSP 14799 ,TKdB 4701.0 1_3 .1779 R13 -.9733

BC3 3.4445 FSP -1081 ,f_l 4677.7 ,_2 467.2 THA 160.45

HIELIC_ENTRIC CONIC

RL 151.02 LAL -.00

RP 107.84 LAP 3.09

RC 120.271 GL -42.34

PLAN[TOCENTRIC CONIC

C3 14.738 VHL 3.839
LNCH A_MTH LNCH TINE

31.90 5 6 4

148,10 14 52 56

31.'90 5 6 4

148.10 14 52 56

31.90 5 6 4

148.10 14 52 56

30.76 RAP 236.45 ECC 1.2713

PO CST TIM INJ 2 LAT INJ 2 LONG

1103.9 48.61 45.2_

4678.6 48.61 240.02

1103.9 48.61 45.28
4678.6 48.61 240.02

1103.9 48.61 45.2_

4678.6 48.61 240.02

ORBIT DETERMINATION ACCURACY

ST 3440.5 5R 1429.0 SS 1537.3

CRT -.9957 CRS 1.0000 CST -.9951

LSA 4026,4 MSA 172.9 5SA 8.0

ELl 3723.4 EL2 122.9 ALF 157.51

FLIf_4T TINE 1_.00 ARRIVAL OATE FE6 7 1971

01STAI_E 457.140

LCL 337.18 VL 26.794 6AL -1.06 Ai_. 95.54 PICA 213.93 SMA
LOP lgO.gB VP 37.T03 GAP 5,74 A2'P 8_.40 TAL 184.73 TAP

GP 43,27 7AL 91,35 ZAP IL_,46 ETS 44,4! IAI[ 121,32 ETE

127.65 ECC .18396 INC 5.5382 Vl 29.504

38.65 RCA 104.17 APO 151.13 V2 35.141

147.94 ZAC 140.63 ETC 250.46 CLP-IaH.67

OIFFKR1ENTIAL CORRECTIONS

TOE-2.3013 TRA -.0613 TC3-3.8744 8AU .7857

ROE .8500 RRA -.0929 RC3 .9434 FAU .05721

FOE-I.9833 FRA .2691 FC3-3._07 8SP 15106

80E 2.453_ BR4 .1113 8C3 3,9876 FSP -1134

OLA -62.27 RAL LP'ZB._O RAO 6567.6 VEL 11.667 PTH 2.05 VHP 5.731 DPA 26.82 RAP 236.03 ECC 1.2425
L-I TIME INJ LAT INJ _ INJ RT 4SC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1664g.05 42.61 47.13 109.58 140.79 5 33 32 1068.1 48.57 39.91

5263,86 42.61 _.45.00 109.59 140.79 16 213 40 4663.9 48.58 237.77

16f_.O3 42.61 47.13 109.58 140.79 5 33 52 1068.1 48.57 39.91

_263.86 42.61 245.00 109.59 140.79 16 _ 40 4663.9 48,58 237.77

1668.03 42.61 47.13 109.58 140,79 5 33 52 1068.1 48.57 39.91

3263.86 42.61 245.00 109.39 140,79 16 20 40 4663.9 48.58 237.77

MID-COURSE EXECUTION 4CCURACY ORBIT DETERMINATION ACCURAC Y

,_T 4348,0 $GR 1490.9 ,_3 347.4 ST 3436.3 SR 1272,0 _S 1471.7

RRT -.9517 _ -.9612 RTF .9665 CRT -.9961 CRS .9998 CST -.9946

$68 4786.1 R23 .1718 RI3 -.9718 LSA 3945.2 MSA 165.3 SSA 9.2

$61 4766.2 $62 436,7 THA 162.52 ELI 3662.6 EL2 104.8 ALF 159.74

L4UNCH CATE AUG 31 197G FLIGHT TIME 162.00 ARRIVAL CATE FE_ 9 1971

HELIOCENTRIC CONIC CI ST4NCE 463.160

RL 151 .02 L4L -.00 L(_. 3_7.18 VL 26.762 G4L -.82 AZL 94.98 HCA 217.13 S_4A

RP 107.87 LAP }.00 LOP 194.21 VP 37.671 GAP 6.06 4IP 86.03 TAL 183.59 TAP

RC 122.531 GL -39.24 GP 39.89 Z4L 89.61 Z4P 131.75 ETS 44.41 ZAE 122.51ETE

PLAN_TOCENTRIC CONIC

C3 13.478 VHL 3.671 CLA -59.93 RAL 234,06 RAC 6367.5 V[L 11.613 PTH 2.03 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

34.69 5 35 6 1636.17 42.43

145.31 15 8 15 5256.40 42.44

34.69 5 35 6 1636.17 42.43

145.31 15 8 15 5236.40 42.44

34.69 5 35 6 1636.17 42.43
145.31 15 8 15 5256.40 42.44

CIFFERENTIAL CORRECTIONS

TOE-2.1616 TRA .0769 TC3-4.4014 BAU .8105

ROE .71b_') RRA -.1245 RC3 .9268 FAU .03801

FOE-I.7917 FRA .4044 FC3-3.7261 B,SP 13407

BOE 2.2777 8RA .1463 8C3 4.4979 FSP -It6fl

127.43 ECC .18559 INC 4.9791 Vl 29.504

40.73 RCA 103.78 APO 151.08 V_ 35.130

150.43 ZAC 137.69 ETC 251.90 CLP-150,2!

5.654 CPA 23.21 RAP 235.95 ECC 1,2218

INJ LONG INJ RT ASC INJ A2NTH INJ TIME PO CST TIM INJ _ L4T INJ Z LONG

42.49 112.09 137.25 6 2 22 1036.2 48.03 34.79

243.71 I12.11 137.24 16 35 51 4656.4 48.04 236.00

42.49 112.09 137.25 6 2 22 I036.Z 48.03 34.79

243.71 112.11 137,24 16 35 51 4656.4 48.04 236.00

42_49 112.09 137.25 6 2 22 I036.2 48.03 _4.79

243.71 112.11 137.24 16 35 51 4656.4 48.04 236.00

MI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SC_T 4677.9 SCaR 1367.1 SC,,3 355.1 ST 3375.7 SR I126,8 SS 1379.1

RRT -.9495 RRF -.973g RTF .9663 CRT -.9966 CRS .9995 CST -.9936

SC,,e 4873.5 R23 .1633 RI3 -.9704 LSA 3813.3 MSA 160.7 SSA 10.5

•_1 4856.0 SG2 413.1 THA 164.37 ELl 3557.7 EL__ 88.4 ALF 161 .59

FLI_T TINE 164.00 ARRIVAL CATE FEB 11 1971LAUNCH OATE AU6 31 1970

PELIC_ENTRIC CONIC 0ISTANCE 469.161

RL 151.O2 LAL -.00 LOL 337.18 VL 26.728 G_L -.56 A2'L 94.50 HCA 220.34 SM_

RP 107.91 LAP 2.91 LOP 197.44 VP 37.636 GAP 6.38 A2'P 86.57 TAL 182.43 TAP

RC 124.786 GL -36.23 GP 36.86 7AL 87.64 _AP 1_4,80 ET$ 44,39 _1_. 123.40 ETE

PLANIETOCENTRIC CONIC

C3 12.573 VHL 3,546 OLA -57.57 RAL 239.21 RA0 6567.5 VlEL 11.574 PTH 2.02 VHP

LNCH A_MTH LN_H TIME L-I TIME INJ LAT
37.53 6 3 1 1607.11 41.86

142.47 15 21 26 5253.48 41.87

37.53 6 3 I 1607.11 41.86

142.47 15 21 26 5253.48 41.87

37.53 6 3 I 1607.11 41.86

142.47 15 21 26 5255.48 41.87

OIFFERENTI4L CORRECTIONS

TOE-2.OI73 TRA .21gO TC3-4.8795 8AU .8337

ROE .6115 RRA -.1491 RC3 .8891 F4U .05781

F_E-I.S849 FRA .5331 FC3-3.9804 BSP 15662

BOE 2.1079 eRA .2650 BC3 4.9599 FSP _1174

127.22 ECC .18734 INC 4.4973 Vl 29.504

42.77 RCA 103.38 APO 151.05 V2 35.11_

152.73 _A( 135.O6 ETC 253.07 CLP-151.72

5.628 OPA 19.91 RAP 236.14 ECC 1.2069

INJ _ INJ RT AS_ INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

38.02 114.49 1}3.94 6 29 48 I007.I 47.11 29.97

242.80 114.31 133.93 16 49 2 4635.5 47.12 134.75

38.02 114.49 133,94 6,29 48 1007.1 47.11 29.97

242.80 114.31 133.93 16 49 2 4655.5 47.12 234.75

38.02 114.49 133.94 6 29 48 1{307.1 47.11 29.97

242.80 114.51 133.93 16 49 2 4655.5 47.12 234.75

MID-ODURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

$GT 4799.5 ,S_ 1255.3 $63 357.3 ST 3267.2 SR 997,4 SS 1267.9

RRT -.9460 _ -.9692 RTF .9660 CRT -.9971CRS .9986 CST -.9922

$66 4960.9 R_3 .1516 R13 -.9692 LSA 3640.3 MSA 158.1 SSA 11.9

$61 4945.| $62 395.0 THA 166.01 ELI 3415.3 EL2 72.4 ALF 163.06
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 197Op

LAUNCH _ATF" AUG 31 1910

H£L IOCFNTRIC CONIC

RL 151 .02 LAL -.(_)

RP 107.95 LAP 2.81

RC 127.036 GL -33.30

PLANE TC(£NTRIC CONIC

C3 11.939 VHL 3.455

LNO4 ATMTH LN(H TINE

40.43 6 30 7

139.57 15 32 43

40.43 6 30 7

139.57 15 32 43
40.43 6 _ 7

139.57 15 32 43

FLIGHT TINE 166.00 ARRIVAL CATE FEB 13 1971

OISTANC£ 47S.14]

LOL 337.1H VL 26.694 GAL -.29 AZL 94.08 HA 223.55 S_A 126.99 £CC .18923 INC 4.0755 Vl 29.504

LOP 200.66 VP 37.601 GAP 6.70 AZP 87.04 TAL 181.24 TAP 44.79 RCA 102.96 APO 151.03 V2 35.105

GP 34.16 2AL 85.48 ZAP 137.62 ETS 44,37 ZAE 124.05 ET£ 154,88 ZAC 132.74 £TC 254,03 CLP-153.21

CLA -55.19 RAL 244.02 RAO 6567.5 VEL 11.547 PTH 2.02 VHP 5.641 OPA 16.89 RAP 236.58 ECC 1.1965

L-[ TIN[ INJ LAT INJ LONG INJ RT A_ INJ ATNTH INJ TIM[ PO C$T TIM INJ 2 LAT INJ 2 LONG

1580.03 40.96 33.71 116.87 130.88 6 56 27 980.0 45.89 25.44

5260.61 40.98 242.33 116.88 110.87 17 0 24 4660.6 45.90 234.05

1580.03 40.96 33.71 116.87 130.88 6 56 27 980.0 45.89 25.44

5260.61 40.98 242.33 116.88 130.87 17 0 24 4660.6 45.90 234.05
1580.03 40._ 33.71 116.87 130.88 6 56 27 980.0 45.89 25.44

5260.61 40.98 242.33 116.88 130.87 17 0 24. 4660.6 45.90 234.05
DIFFERENTIAL CO_CTIONS NI0-O3UR._E E_CUTION ACCURACY

T0[-1.8693 TRA .3690 TC3-5.2863 BAU .8542 S&T 4909.3 _ 1156.0 .%3 355.2

ROE .5264 RRA -.1697 RC3 .8353 FAU .05665 I_T -._MO5 I_ -.9607 RTF .9655

F0£-1.3754 FRA .6565 FC3-4.1081 8SP 15913 _ 5043.6 823 ,1387 R13 -.9680

_E 1.9420 l_A .4061 _3 5.3516 FSP o1172 SGJ _029.0 S(.Z _3.5 THA 167.44

LAUNCH 0ATE AUG 31 1970 FLIGHT TINE 1_.00

HELIOCENTRIC CONIC 0I$TANCE 481.109

RL 151.02 LAL -.00 LOL _37.18 VL _.659 6AL -.Ol AZL 93,7'0 HCA 226.76 ,SNA

RP 107.99 LAP 2.70 LOP 203.88 VP 37.564 GAP ?,03 AZP 87,46 TAL 180.02 TAP

RC 129.278 6L -30.47 6P 31.74 ZAL 83.16 ZAP 140.22 ET$ 44.58 ZA_ |24.52 ETE

PLANET(X£NTRIC CONIC

C3 IJ .520 VHt. 3._J40LA o52.81RAL 248.53 RA0 6567.4 V_L 1|.529 PTH 2.01 VHP
LNCH A2'NTH LNCH TIME L-; TINE INJ LAT INJ _ INJ RT ASC _NJ A2'NTH INJ TIME

43.37 6 56 36 1554.14 _.82 _.58 119.27 128.09 7 22 30
136.63 15 42 11 5271.54 39.83 242.30 119.28 128.08 17 10 3

43.37 6 56 36 1554.14 _H3.82 29.5_ 119.27 !_8.09 7 22 30

136.63 15 42 11 5271.54 }9.83 242.30 119.28 128.08 17 10 3

43.37 6 56 _ 1554.14 39.82 29.58 119.27 128.09 7 22 3(I

136.63 15 42 11 5271.54 39.83 242.30 119.28 128.08 17 10 3

0IFFERENTIAL CORRECTIONS NI0-COURSE [_[CUTION ACCURACY

TOE-! .7691 TRA .5305 TC3-6.07_ 8AU ._84 _T 5303.5 _ l|gO.l SG3 394.9

ROE .4818 RRA -.19_ RC3 1.0013 FAU ,06627 RRT -.9560 R_ -.9612 R1T .g727

FOE-I.2559 FRA .7977 FC3-4.9_6 BSP 18033 ,_ 5435.4 I_) .0933 R13 -.9741

8OE 1.8335 _ .5648 8C3 6.1585 FSP -1459 5G1 5424.7 ._ 341.3 THA 167.84

126.77 ECC

46.78 RCA

156.81ZAC

5.684 OPA

ORBIT OETERNINATION ACCURACY

ST 3118.2 SR 885.5 SS 1146._

CRT -.9978 ORS .9968 CST -.9899

LSA 3414.7 MSA 158.1 SSA 13.4

ELI _241.0 EL2 56.4 ALF 164.18

ARRIVAL OATE FE8 15 1971

• 19127 II_ 3,7010 Vl 29.504

102.52 APO 151.02 V2 35.093

130.6.q ETC 254.86 CLP-154.65

14.12 RAP 237.23 ECC 1.1896
PO CST TIM INJ 2 LAT |NJ 2 LONG

954.1 44.43 21.18

4671.5 44.44 233.90

954.1 44.43 21.18

4671.5 44.44 233.90

954.1 44.43 21.18

4671.5 44.44 233.90

CRBIT 0ETERMINATION ACCURACY

ST ]O21.9 SR 829.6 5S 1092.9

CRT -.9986 ORS .9939 CST -.9876

LSA 3314.8 MS_ 163.3 SSA 14.2

EL1 3133.4 EL2 41.6 ALF 164.67

LAUNCH C4TE AUG 31 1970 FLIGHT TINE 170.00 ARRIVAL CATE FE6 17 I971

HELIOCENTRIC CONtC 0I$T4NCE 487.047

RL 151.O2 LAL -.00 LOL 337.18 VL 26.624 GAL .29 AZL 93.36 MICA 229.97 SMA 126.54 ECC

RP 108.O3 LAP 2.58 LOP 207.10 VP 37.527 GAP 7.35 AZP 87.83 TAL 178.79 TAP 48.75 RCA

RE 131.513 6L -27.72 GP 29.59 2AL 80.71 2AP 142.62 ETS 44.44 ZAE 124.84 ET£ 158.55 7AC

PLAN[TOCENTRIC CONIC

C3 11.280 VHL 3.359 DLA -_0.43 RAL 252.76 RAO 6567.4 V£L 11.518 PTH 2.01 VHP 5.752 _PA

LNCH AZNTH LNCH TINE L-I TINE INJ LAT INJ LOh_ INJ RT A_ INJ A2'NTH

46.35 7 22 41 1528.77 38.46 25.60 121.72 125.56
133.65 15 49 54 5288.18 58.47 242.75 121.7} 125.54

46.35 7 22 41 1528.77 38.46 25.60 121.7_ 125.56
133.65 15 49 54 5288.18 3_.47 242.75 121.73 125.54

46.35 7 22 41 1528.77 3_.46 25._0 121.7_ 125.56

135.65 15 49 54 52_,18 58.47 242.75 121.73 125.54
DIFFERENTIAL CORRI[CTIONS NIO-CO,_IE [_[CUTION ACCURACY

T0£-1.5693 TRA .6817 TC3-5.897J 8AU .8956 _GT 5117.7 _q 994_.5 SG3 342.5
ROE .4047 _A -.1999 RC3 .7076 FAU .05312 RRT -._5| _ -.9_2 RTF .964|

FOE -.9736 FRA .8_4 FC3-4.0773 _,_ 16431 _ _13.5 i_ .1096 R13 -.9656

BO£ 1.62137 8RA .7104 0(3 5.9_94 FSP -|132 SG| _._ _2 371.7 THA 169.76

.19347 INC 3.3641 Vl 29.504

102.06 APO 151.03 V2 35.0H0

128.88 ET£ 255.59 CLP-156.04

INJ rIME PO

7 48 10

1_8 2
7 48 10

17 18 2

7 48 10

17 18 2

11.59 RAP 238.07 ECC 1.1856

CST TIM INJ 2 LAT INJ 2 LONG

928.8 42.79 17.14

4688.2 42.80 234.29

928.8 42.79 17.14

4688.2 42.80 234.29

928.8 42.79 17,14

4688.2 42.80 234.29

ORBIT CETERMINATION ACCURACY

ST 2735.3 SR 708.9 SS _96.9

CRT -.9994 ORS .9852 CST -.9806

LSA 2959.8 MSA 167.5 SSA 16._

ELI 2825.6 EL2 24.4 ALF 165.4_

LAUNCH OATE AUG 31 1970 FLIGHT TIN[ 172.00 ARRIVAL OATE FEB 19 1971

HELIOCENTRIC CONIC OI$TM_E 49_.964

RL 151.O2 LAL -.O0 LCL 337.18 _ _.589 GAL ._0 A2'L. 93.06 HO_ 233.17 5N_

RP 108.07 LAP 2.45 LOP 7|0,31 VP 37.490 GAP 7._ A_P 8_.17 TAL 177.53 TAP

RE 133.740 GL -25.08 6P 27.67 7AL 78.17 ZAP 144.lM ETS 44.56 7/_E 125.05 ET£
PLANE TOCENTRIC CON|C

C3 11.195 VHL 3.346 OLA o48.08 RAL _56.75 RAO 6_7.4 VEL 11.514 PTH 2.01 VHP
LNO-_ A/MTM LN_M TIN£ L-I TIN[ INJ L4T INJ _ INJ RT ASC

49.37 7 48 _ 1_O3.24 _.95 21.14 1_4._4

130.63 15 55 50 3310.60 3_.9_ 243.69 124.Z5

49.37 7 48 34 1503.24 36.95 21.74 124.24

130.63 15 55 50 5310.60 M._N_ 243.69 124.25

49.37 7 48 34 1_03.24 _4_.95 21.74 I_4.24

130.63 15 55 50 5310.60 36.96 243.69 1_4._5

CIFF£RI[NTIAL CCRR1ECTZON$ MI0-COURSE []_CUTION ACCURACY

TOE-I.4392 TRA .8286 TC3-6.1415 BAU .9245 SGT 5241.6 _ 935.6 SG3 334.8

ROE .3693 RRA -.L_68 RC3 .6592 FAU .05182 RRT o.9170 RRF -.9247 RTF .9659

FOE -.8191 FR4 .9441 FC3-4.OO70 BSP 17137 _ 5324.4 _3 .1_169 813 -.9669

BOE 1.4858 8RA .8540 8C3 6.1768 FSP -1148 SGI 5311.6 ,%_ _.3 THA 170.66

126.32 £CC .19583 INC 3.0578 VI 29.604

50.70 RCA 101.58 #PO 151.05 V2 35.067
160.10 ZAC 127.28 ETC 256.25 CLP-157.}9

5.841CPA 9.26

INJ A2'NTH INJ TIME PO CST TIM

123=27 R 13 37 903.2

123.26 17 24 21 4710.6

123.27 8 13 37 903.2

123.26 17 24 21 4710.6

123.27 8 13 37 903.2
123.26 17 24 21 4710.6

RAP 239._7 ECC 1.1842

INJ 2 LAT INJ 2 LONG

41.02 I}.29

41.03 235.23

41.O2 13,29

41.03 235.23

41._2 13._9

41.03 235.23

C'WBIT _ETERMINATION ACCURACY

ST 2548.5 SR 652.2 SS 798.1

CRT -.9996 ORS .9729 CST -.9749

LSA 2743.7 MSA 170.6 SSA 17.6

ELI 2630.6 EL2 1_.2 ALF 165.65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5, 1970_

I

LAUNCH CAT£ AUG 31 1970 FLIGHT TIN[ I74.00 ARRIVAL GATE FEB 21 1971

H[L IOCENTRIC CONIC CISTAN([ 498.H6._

RL 15I ,02 LAL -.00 LOL 337.18 VL _6.553 GAL .93 AZL 94.78 HCA 436.37 ,_44 I46.09 [CC .19836 INC Z.T764 VI 29.504

RP 10H.II LAP ?.3| LOP ZI3.53 VP 37.454 GAP 8.01 AZP 68,46 TAL 176.25 TAP 54.64 RCA 101.08 APO 151.1(3 V2 35.fl51

RE 135.957 GL -2_.§4 GP ;_5.95 7'AL 75.56 ZAP |46.90 ETS 44.76 _'AE |?5.18 ET[ 16|.49 7AC 125.89 ETC 256.H6 CLP-158.70

PLANE'rc',C[NTRIC CONIC

C3 11.2flZ VHL 3.354 CL4 -45.75 RAL 460.5Z RAO 6567.4 VIEL l|.517 PTH 2.0| VHP 5.947 0PA 7.13 RAP 240.22 [CC ! .1H52

LNCH ATMTH LNCH TIN[ L-I Till[ INJ LAT INJ LONG INJ RT AS(: INJ 4Z'NTH INJ TIN[ PO CST TIN INJ Z LAT INJ 2 LONG
52.43 8 14 26 1476.97 35.33 l?.96 |215.84 |Z!.Zl 8 39 3 877.0 39.16 9.55

127.57 16 0 O 5338.95 3fl.34 245.13 126.85 121.20 17 28 59 4739.0 39.17 236.71

52.43 8 14 26 1476.97 35.33 17.96 JZ6.84 lZJ.Z! 8 39 3 877.0 39.16 9.55

127.57 16 O O 5338.95 35.34 245.!3 126.85 121.20 17 Z8 59 4739.0 39.17 236.71

52.43 8 14 26 I476.97 .3fl.33 17.96 126.84 lZl.Z! 8 39 3 877.0 39.16 9.55

127.51 16 0 0 5338.95 35.34 Z45.13 121L85 lZl.L_ 17 28 59 4739.0 39.17 236.7I
CIFFERIENTIAL CORRI[CTIONS N|O-r..CURSI[ Ir_ECUTION ACCURACY ORBIT GETERMINATION ACCURACY

TCE-1.Z766 TRA !.0153 TC3-6.1900 8AU .9352 SGT 5308.Z .%R 877.G .%3 323.5 ST 2307.8 SR 593.3 SS 687.6

RCF .3340 RRA -.2210 RC3 .5B10 FAU .04862 _T -.9032 _ -.9082 RTF .9638 CRT -.9980 CRS .9443 CST -.9608
FDE -.6407 FRA |.0435 FC3-3.7413 8_" 7056 _ fl_180.2 1_3 .0779 R|3 -._47 LSA 2472.8 M5,t J88.3 SSA J8.7

8CE 1.3195 _RA 1.0391 8C3 6.2172 FSP "1068 ,f_| 5_H_7.3 _ 372,_ THA 171.47 ELI 238Z.6 EL2 35.9 ALF 165.61

LAUNCH OATE AUG 31 1970 FLIGHT TINE 176.00 ARRIVAL 0ATE FEB 23 1971

HELIOCENTRIC CONIC OISTM_£ 504.737

RL 151 .02 LAL -.O0 LCL 337.!8 VL ZG.SI7 GAL J.27 A2'L. 9E.52 HOl 239.58 SMA 125.86 [CO .20108 IN(: Z.5153 VI 29.504

RP 108.15 LAP 2.17 LCP 2!6.73 VP 37.414 GAP 8._ AZP 1_.73 TAL 174.95 TAP 54.52 RCA 100.55 APO 151 .17 V2 35.041

RC 138.166 GL -_.12 GP 24.42 7AL 72.9l ZAP 14_.81 lrTS 45.04 ZAle 123.24 leT[ 162.72 ZAC |24.65 ETC 257.45 CLP-I59.96

PLANETOCENTRIC CONIC

Ca! 11.440 VHL 3.382 OLA -43,47 RAL _4,07 RAO 6587.4 VI[L ||.525 PTH 2,0l VHP 6.069 OPA 5.17 RAP 241.49 ECC ! .1883
L-I TINE INJ tAT INJ LO_ |NJ RT_ASC |NJ ATNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONGLNO4 A2'NTH LNCH TINE

55.53 8 40 _._',1449.23

I44.47 16 2 16 5373.58

55.53 8 40 30 1449.23
1_4.47 16 2 16 5373.58

55.53 8 40 30 1449.23

124.47 16 2 16 5373.58

D IFFERI[NTIAL CCRRIE( TIONS

TO£-I .|258 TRA

ROE .3098 RRA

FDE -.4916 FRA

+ 6CE 1.1677 _24

33.62 14.L_ 129.5! 119,,36

33.63 247.08 129.54 ll9._5

33.62 14.22 129.51 119.36

33.63 247.0_ 129.52 119.35

33.62 |4.22 149.5! 119.36

_3.63 247.06 129.52 ll9.35

1.1975 TC3-6.J977 8AU .951_

-.2316 RC3 .3!79 FAU .04596

1.1217 FC3-3.478! 8SP 17259

1.2197 8C3 6.2193 FSP -1049

9 4 39 849.2 37.44 5.87

17 31 50 4773.6 37.25 738.75

9 4 39 849.2 37.24 5.87

17 3J 50 4773.6 37._5 238.73

9 4 39 849.2 37._4 5.87

_7 31 50 4773.6 37.25 238.73

ORBIT O[T[RMINATION ACCURACY

ST Z087.1 SR 549.3 S$ 60t.4

CRT -.9926 CRS ._969 CST _.94_3
LSA 22_0.6 MSA _8.0 SSA 19.5

ILl 2157.2 EL2 64.5 4LF 165.34

NI0-COJRSI[ [_CUTION ACCURAC¢

_T $387.6 ,_ g30.8 _3 312_5
RRT -.8892 _ -.8906 R1T .963_

848 5451.3 R23 .0654 R13 -.9638

561 5438.3 SGZ 376.5 THA 172.15

LAUNCH CATE AUG 31 1970 FLIGHT TINE |78.00 ARRIVAL CATE FEB 25 1971

HELIOCENTRIC CONIC DISTANCE 510.585

RL ]51.02 L4L -.DO L_. 337.18 VL 26.480 G4L 1.63 AZL 92.27 HC_ 242.78 SI4_ 125.63 ECC .20409 INC 2.2710 VI Z9.504

RP |08.19 LAP Z._2 LOP 219.94 VP 37.376 GAP _.68 AZP 88.96 TAL 173.63 TAP 56.41RCA |00.00 APO I51.26 V2 35.02_

RC 140.364 6L -I7.81 GP 23.04 ZAL 70.26 ZAP 1_O.58 ETS 45.42 ZAle 125.26 ETE 163.81 ZAC 123.57 ETC 258.01 CLP-161.18

PLAN[T_ENTRIC CONIC

C3 11.757 VHL 3.429 CLA -4!.24 RAL 267.42 RAC 6567.4 VleL 11.539 PTH 2.01 VHP 6.L_4 0PA 3.36 RAP 242.89 ECC 1.1935

LNCH ATNTH LNCH TINE L-I TIM[ INJ LAT !NJ LON_ !NJ RT AS(: INJ A2'MTH INJ TIN[ PO CST TIM INJ 2 LATINJ 2 LONG
5H.67 9 6 58 1419.24 31.86 10.44 132.25 117.70 9 30 37 819.2 35.29 2.18

1_1.33 16 2 31 5414.98 3!.87 249.59 13Z.25 117.69 17 32 46 4815.0 35.30 241.32

58.67 9 6 58 1419.24 31.86 10.44 132.25 117.70 9 30 37 819.2 35._9 2.18

1_1.33 16 2 31 5414.98 31.87 249.59 132.29 117.69 17 32 46 48!5.0 35.30 Z41.32

58.67 9 6 58 1419.24 31.86 |0,44 132,25 t17.70 9 30 37 819.2 35.29 2.18

121.33 16 2 31 5414.98 3!.87 249.59 13_.25 |17,69 17 32 46 4815.0 35.30 241.32
CIFFERI[NTIAL CORRECTIONS NIO-C.X3URSI[ !eXECUTION ACCURACY ORBIT 0£TERNINATION ACCURACY

TDE -.9776 TRA ! .3869 TC3-6.1372 8AU .9_74 SGT 5466._ _ 7_Y'Z.O ._3 _O! .6 ST lPSI .2 SR 514.5 SS 535.6

RCE ._924 RRA -.2417 RC3 .4612 FAU ,'43_ RRT -.8742 f_F -.87|9 RTF .9628 CRT -.9796 CRS .8Z_3 CST -.9184

FOE -.36_1 FRA I .19"24 FC3-3.1942 BSP 17_4 _ 552_._ 1_3 .0_ R13 -.9633 LSA 21_08.9 HSA 233.3 554 19.9
9OE 1.02_3 8RA 1.4078 6C3 6.1545 FSP -1017 SGI 5510.1 _ _1.5 THA 172.75 ELI 1947.8 ELI 99.8 ALF 164.96

LAUNCH DATE AUG 31 1970 FLI_4T TII_ |80,00 ARRIVAL _ATE FEB 27 1971

HIELIOCENTRIC CONIC 0ISTANCIE _|6.407

RL 15J.O2 LAL -.00 LOL 337.18 VL _.444 GAL 2.00 42_. 92.04 H_ 245.97 ._44 !25.40 leCC .Z0713 IN(: 2.0405 Vl 29.504

RP 108.23 LAP 1.86 LOP 223.!4 VP 37.338 GAP 9.03 AZIP 89,17 TAL 172._O TAP 58.27 RCA 99.42 _PO 151.37 V2 35.014

RC 142.55_ GL -15.63 GP 8!.80 7AL 57.53 7_P 15_.23 ETS 45.gO _E 125.24 lee 164.78 ZAC 192.61 ETC 258.55 CLP-162.37

PLANE TC_ENTRIC CONIC

C3 !Z.L_Z VHL 3.493 OL_ -39.07 R_L 270._7 _ 6_67._ VEL H.558 PTH Z.02 _P 5.353 0P_ 1.69 RAP 244.38 ECC 1.2008
LNCH A;eNTH LN_H TIN[ L-I TINE IN! LAT

61.87 9 34 8 !_k_6.05 30.08

_18.]3 16 0 3_ 5463.82 _0.09

61.87 9 34 8 1386.05 30.08

118.13 16 0 32 5463.82 _0.09
61.87 9 34 8 I_Lq6.05 )0.08

118.13 16 0 32 5463.82 30.09

0 IFFrRENTI4L CORI_ECTIONS

TOE -.8296 TRA I .5839 TC3-6.0086 BAU .9_25

ROE .2800 RRA -.2_!7 RC3 .4090 FAU ,04077

FDE -.Z428 FRA 1.2561 FC3-2.8925 8SP J7735

8DE .8756 BR_ I .6038 8C3 6.0225 F_P -982

INJ L._ INJ RT AS_ INJ AZI4TH INJ TIN[ PO CST TIM IN! Z LATINJ 2 LONG

6._7 |_.05 1|6._| 9 57 14 786.0 33.33 358.39

_fl2.67 135.05 115.20 !7 3J 35 4863.8 33.34 244.49

5.57 |_5.05 115.21 9 57 14 786.0 33.33 358.39

_fl2.67 13_.0fl |15._0 17 31 36 4863.8 33.34 244.49

5,57 |35,05 116.2l 9 57 14 786.0 33.33 358.39

252.57 135,05 115.20 17 3J 36 4863.8 33.34 244.49

NIO-CQJRS_ [_ECUTIOq ACCUR_C_ ORBIT 0ETleRNIN_T/O_I ACCURACY

SGT _5_18.| _ 7_18.5 SG3 290.2 ST 1695.7 SR 486.3 SS 489.7

RRT -.8579 _ -.85L_ RTF .9624 CRT -.9535 CRS .715fl CST -.8914

5_89.8 R_3 .0438 RI3 -.9628 LSA 18!1.4 MSA 264.6 SSA 19.9

SGI 5575.4 562 MT,! TH4 173.27 ELI 1758.4 EL2 141 .3 ALF 164.61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970

LAUNCH CATE AUG 31 1970 FLIGHT TIN[ 182.00 ARRIVAL OATE MAR 1 1971

HI[LIOCENTRIC CONIC

RL 151.DZ LAL -.00

RP 108.27 LAP 1.70

RC 144.730 GL -;3.57

PLANE T(9(ENTRIC CONIC

C3 ;2.779 VHL 3.575

LNCH 4ZNTH LNCH TINE

65.16 lO 2 27

1;4.84 15 56 O

65.16 lO 2 27

114.84 15 36 0

65,16 10 2 27

;14.84 15 56 0

OIFFERI[NTIAL CCI_q_CTION$

TCE -.6823 TRA 1 .7893 TC3-5.8241 64U ._9

R_E .2718 RRA -.2619 RC3 ._21F4U .O_SL=_
FOE -.1_3 FR4 1.3141 FC3-2.5893 B_P 17969

BOE .7344 BRA 1.8084 BC3 5.8353 FSP -948

CISTANCE 522.201

LOt. 337.18 VL 26.407 GAL 2.39 AZL 91.82 HCA 249.17 $,qA

LOP 226.34 VP 37.300 GAP 9.38 AZP 89.35 TAL 170.96 TAP

GP L:_.69 74L 65.03 ZAP 153.78 ETS 46.51 ZAE 125.2'0 ETE

125.17 ECC .21050 INC 1.8215 VI 29.504

60.12 RCA 98.82 4PO 151.58 v2 35.001

165.64 Z4C 121.76 ETC 259.09 CLP-163.52

LAUNCH DATE AUG 31 1970

CLA -36.98 RAL 273.55 RAO 6567.5 VEL 11.583 PTH 2.03 VHP 6.513 0PA .15 RAP 245.97 ECC 1.2;03

L-I TIME INJ LAT INJ LONG |NJ RT A_ INJ ATMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

1348.23 28.29 2.48 137.90 114.87 I0 24 55 748.2 31.39 354.39
5321.31 28.30 256.42 137.90 114.86 17 28 1 4921.3 31.40 248.33

1348.23 28.29 2.48 137.90 114.87 I0 24 35 748.2 31.39 354.39

5321.31 28.30 256.42 137.g0 114.86 17 28 1 4921.3 31.40 248.33
1348.23 28.29 2.48 137.90 114.87 10 24 55 748.2 31.39 354.39

5521.31 28.30 256.42 |37.90 114.86 17 28 1 4921.3 31.40 248.33

N|O-CCURS[ EXECUTION ACCURACY ORBIT OETEI_IINATION ACCUR4CY

S6T 5605.S &'.R 729.9 $63 279.0 ST 1539.9 SR 463.3 SS 463.3

RRT -.8408 I_ -.8320 RTF .962| CRT -.9070 CRS .5811 CST -.8685

S(dB 5652.8 R23 .0350 RI3 -.9624 LSA 1646.2 NSA 300.5 SSA 19.7

•%1 9639.2 Sr_ 392.7 DM 173._2 EL! 1597.1 EL2 188.2 ALF 164.52

HEZLIOCENTRIC CONIC

RL 15J.02 LAL -.00
RP 108.31 LAP 1.54

RC 146.899 GL -11.63

PLAN[TOCENTRIC CONIC

C3 13.493 _ 3.673

LNO4 A_4TH -LNCH TIM_

68.58 l0 32 L_

111.42 J5 4B 24

_.38 10 32

111.42 15 48 24

68.38 I0 32 26

111.42 15 48 24
OI_F[RI[NTIAL OCIRIq[CTION$

TOE -.5341 TRA 2.OO49 TC3-5._2 eAU 1.0097

ROE .266S _A o.1725 Re3 .3194 FAU .03567

rOE -.0448 FRA 1.3_4 FC3-2.2_ BSP 18|78

BOE .3971 _A 2.0234 BC3 5;5973 FlIP -914

FLIGHT TIN[ 184.00 ARRIVAL 0ATE HAR 3 1971

OISTANCE 527.965

LOL 337.18 VL 26.370 GAL 2.80 AFL 91.61 _ 252.36 SI4A 124.94 ECC .21412 INC 1.6116 Vl 29.504

LOP L_Zg.54 VP 37._1 GAP 9.74 A_ 89.51 TAL 169.60 TAP 61,96 RCA 98.19 APO 151.69 v2 34.988

GP 19.68 ZAL 62.49 ?AP 155.L:_Z ETS 47.25 ?AE 125.15 ETE 166.41 ZAC 121 .DO ETC 259.63 CLP-164.64
/

OLA -_._6 RAL 276._ RAO 6_,67.5 V_L 11,614 PTH 2.03 VHP 6.686 OPA -1.28 RAP 247.64 ECC 1.2221

L-I TINE INJ LAT INJ I._ INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LATINJ 2 LONG
1303._ Z_.52 3_8.0_ 140.80 113.66 10 54 1O 704.0 29.48 350.05

5589.06 21_.54 L_0.94 140.80 113.65 17 21 33 4989.1 29.49 252.94

1_3.9_ 21_.52 3_.05 140.80 113.66 10 54 I0_ 704.0 29.48 350.05
5589.0_ _1_.54 L=_O.94 140.80 113.65 17 21 33 4989.1 29.49 252.94

1303._ _.52 3_8.05 140._0 113._ 10 54 10 704.0 29.48 350.05

5589.06 Z6.54 L=_0.94 140.80 113.65 17 21 33 4989.1 29.49 252.94

MIOoCCURSI[ E}_CUTION ACCURAC¢ ORBIT 0ETERNINATION ACCURACY

SGT _.5 _ 705.2 SG3 267.9 ST 1421.2 SR 444.4 SS 454.1

I_q'T -.62_1 _ -.8115 RTF .9618 CRT -.8324 CRS .4322 CST -.8583
9710._ 1_3 .O279 RI3 -.9620 LSA 1519.4 HSA 338.4 SSA 19.3

SGI _9_._ SG2 3_.) TH4 174.12 ELI 1469.9 EL2 238.1 4LF 165.01

LAUNCH OATE AUG 31 1970

HELIOCENTRIC CONIC

RL 151.02 L4L -.0(3

RP 108.35 L4P 1.36

RC 149.057 GL -9.83

PLAN[TOCENTRIC CONIC

C3 14.353 VHL 3.789

LNCH ATHTH LNK_H TINE

72.24 11 5 8

107.76 15 36 48

72.24 I1 5 8

107.76 15 56 48

110.[30 14 43 33

If0.00 16 57 33

FLIGHT TIM[ 186.00 ARRIVAL DATE M4R 5 1971

LOt. 337.18 VL

LOP 232.73 VP

GP 18.77 ZAL

0ISTANCE 533.696

26.334 GAL 3.24 ATL 91.41HCA 255.55 SNA 124.71 ECC .21801 INC 1.4092 V! 297504

37.223 GAP 10.12 AZP 89.65 TAL 168.23 T4P 63.78 RCA 97.53 APO 151.90 V2 34.975

60.02 2AP 156.58 ETS 48.13 2AE 125.08 ETE 167.09 ?AC 120.33 ETC 260.17 CLP-165.73

CL4 -33.03 RAL 279.01RAO 6567.6 V_L 11.651PTH 2.05 VHP 6.871 0PA -2.59 RAP 249.39 ECC 1.2362

L-I TIM[ INJ LAT INJ LOI_ INJ RT AS(: INJ AZ14TH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

1249.89 24.79 353.01 145.7_ 112.56 11 25 58 649.9 27.62 345.09

5670.28 24.80 266.45 143.74 112.55 17 11 18 5070.3 27.63 258.52

1249.89 24.79 353.01 143.73 112.56 11 25 58 649.9 27.62 345.09

5670.28 24.80 26_.45 143.74 112.55 17 11 18 5070.3 27.63 258.52

5834.04 19.41 276.$2 140.95 118.70 16 20 47 5234.0 23.09 269.12

5422.16 30.42 249.4_ 145._ 106.41 18 27 56 4822.2 32.36 240.81

OIFFERI[NTIAL COI_'ECTIONS MID-CCX_SI[ EXECUTION ACCURACY CRSIT 0ETERRIN_TION 4CCURACY

TOE -.3962 TRA 2._02 TC3-5.3440 BMJ 1.0269 SGT 5726.7 _ _4.2 SG3 256.9 ST 1_48.1 SR 430.7 SS 455.0

ROE .2663 RRA -.2821 RC3 .2859 FAU .033_8 RRT -.8097 _ -.7914 RTF .9623 CRT -.7328 CRS .2986 C$T -.8671

FOE .0301 FRA 1.4113 FC3-2.0256 BSP 18628 _ 5767.4 R_ ,0'207 RI3 -.9624 LSA 1439.7 MSA 370.0 SSA 18.7

BOg .4773 6RA 2.2380 BC3 5.3516 FSP -897 ._1 5753.3 _K_ 403.4 THA 174.47 ELI 1386.2 ELI 285.0 ALF 166.23

LAUNCH OAT[ AUG 31 1970 FLIGHT TINE 188.00 ARRIVAL OATE MAR 7 1971

t'_LIOCENTRIC CONIC OISTANC[ 559.393

RL 151.02 LAL -.00 LOL 337.18 VL 26.297 GAL 3.69 A_I. 91.21H_ 258.74 SMA

RP ;08.39 LAP 1.19"LOP Z_5.9"Z VP _7.1_5 GAP IO._0 AZP 89.76 TEL 1645.86 TAP

RC 131.2133 GL -8.14 GP 17.95 2AL 57.63 2AP 157.114 ETS 49.17 ZAi[ 125.00 ETE

124.49 ECC .22219 INC 1.2127 Vl 29.504

65.60 RCA 96.83 APO 152.15 V2 34.962

167,69 ZAC 119.72 ETC 260,71 CLP-166.79

PLANETO_ENTR|C CONIC

C3 15.371 VHL 3.HI 0LA -31.19 RAL L:_I.50 R_O 6567.6 _IEL !1.694 PTH 2.06 VHP
LNGH A2'MTH LNCH TINE L-I TINE INJ I.AT INJ _ INJ RT A_ INJ A2t4TH INJ TINE

76.34 11 4Z 37 1179.Z9 23.10 346._9 146.71 111.57 lZ 2 16

103.66 15 19 14 5771.47 23.11 273.40 146.71 111,56 16 55 25

76.34 I1 42 37 1179.29 23.10 346.89 146.71 111,57 12 2 16

103.66 15 19 14 5771.47 23.11 273.40 146.71 111.56 16 55 25

110.[30 14 13 2 690.34 14.49 306.71 142.19 121.30 14 24 32

;;O.OO 17 47 59 5308.41 32.31 241.16 149.82 101.82 19 16 27

OlFFERI[NTIAL CORI_ECTIONS NIO-CCUR_ E_ECUTICN ACCURACY

TOE -.2386 TRA 2.4648 TC3-5.0189 BAU 1.03_6 SGT 5774.1 _ 64_1.7 _3 246.6

ROE .2632 RRA -.2948 RC3 .2481FAU .0_O85 RRT -.7874 _ -.'rT|_ RTT" .9614

FOE .1105 FRA 1.4652 FC3-1.7376 BSP 18613 SC_ 5812.2 RZ5 .0170 RI3 -.9615

80E .3568 8RA 2.4824 BC3 5.0250 FSP -85(} SGI 5797.9 $62 408.1 THA 174.80

7.068 0PA -3.81 RAP 251.20 ECC 1.2530

PO CST TIN IN; 2 LAT IN; 2 LONG
579.3 25.82 339.04

5171.5 25.83 265.55

579.3 25.82 339.04

5171.5 25.83 265.55

90.3 18.53 299.92

4708.4 _3.60 232.16

ORBIT 0ETERNINATION ACCURACY

ST 1315.8 SR 416.0 5S 469.7

CRT -.5969 CRS .1597 CST -.8864

LS4 1402.3 HS4 397.9 SSA 18.2

£L1 1340.6 EL2 327.6 ALl 168.62

1345



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5. 197Op

LAUNCH ca'rE AUG ]1 1970

HELIOCENTRIC CONIC

RL 151.02 LAL -.00

RP 108.43 LAP 1.01

RC I53.343 GL -6.58

PLANE_T(X_ENTRIC CONIC

C3 16.561 VHL 4,070

LNCH ATHTH LNK_H TIME

81.57 12 30 57

98.43 14 49 38

100.00 14 18 17

100.00 15 44 59

II0.00 13 55 9

|10.00 18 24 37

FLIGHT TII,_ 190.00 ARRIVAL CATE HAR 9 1971

DISTANCE 545.05?

LOt. 337.18 VL 26.260 GAL 4.17 ATL 91.02 Pff.A 261.93 5_A 124.26 ECC .22670 INC 1.0207 Vl 29.504

LOP 239.11 VP 37.147 GAP 10.90 AAP 89.86 TAL 165.41 TAP 67.40 RCA 96.09 APO 152.43 v2 34.949

GP 17.21 2AL 55.33 ZAP 159.04 [TS 50.38 ZAE 124.92 ET£ 168.24 ZAC 119.17 ETC 261.26 CLP-167.84

CLA -29.45 RAL 283.85 RAO 6567.7 VEL 11.145 PTH 2.07 VHP 7,278 0PA -4.93 RAP 253.08 ECC 1.2726
L-I T|NE INJ:LJT IN| LON6 IN| RT ASC IN| A2'NTH |NJ T|I4[ PO CST TIN IN| 2 LAT IN| 2 LONG

1072.27 21.46 338.22 149.71 110.67 12 48 49 472.3 24.07 330.43

624.32 21.47 305.33 149.71 110.65 15 0 2 24,3 24,09 297.55

724.73 18.13 311.31 148.25 114.18 14 30 21 124.7 21.25 303.90

5735.14 24.87 271.36 150.98 107.14 17 20 3_ 5135.1 26.98 263.20

797.62 10.62 312.61 144.05 122.69 14 8 26 197.6 14.85 306.06

5235.01 33.20 235.62 153.16 98.65 19 51 52 4635.0 34.04 226.48

OIFFERENTIAL CCRRIECTIONS NI0-COURSIE EXECUTION ACCURACY CRBIT OETERNINATION ACCURACY

TG£ -.0870 TRA 2.7138 T(3-4.6045 BAU 1.0405 ,_T f18J9.3 S6R 647.4 863 236.6 ST 1326.9 SR 404.6 SS 487.5

ROE .2671 RRA -.3070 RC3 .2173 FAU .02846 RI_T -.7697 mr -.7519 RTF .9612 CRT -.4521 CRS .049(3 CST -.9122
FOE .1774 FRA 1.5112 FC3-1.4878 BSP 18743 56e 5895.2 _$ .0132 R13 -.9613 L$A 1411.5 NSA 411.7 SSA 17.7

80E .Z810 BRA 2.7311 8C3 4.6995 FSP -815 561 5840.7 S{,_ 411.8 THA |75.08 ELI 1340.4 EL2 357.2 ALF 171 .55

LAUNCH OATE AUG 31 1910 FLIGHT TINE 192.00 ARRIVAL 0ATE HAR 11 1971

HELI(XENTRIC CONIC 01STANCE 550.569

151.02 LAL -.DO LOL 337.18 VL 26.223 GAL 4.67 A?L g0.83 HEA 265.11 5HA 124.04 KCC .23156 IN(: .8319 VJ 29.504

RP 108.47 LAP .83 LOP 242.29 VP 37.109 G&P 11.$1A2'P 89.93 TAL 164.09 TAP 69.20 RCA 95.32 APO 152.76 v2 34.937

RE 155.470 GL -5.14 GP 16.53 FAL 55.15 ZAP 160.15 ETS 51.77 ?AE 114.83 ETE 168.72 2AC 118.68 ETC 261.81 CLP-168.86

PLANETOCENTRIC CONIC

C3 17.942 VHL 4.236 OLA -27.79 RAL Z86.06 RAO 6567.7 VIEL

LNCH A_TH LNCH TINE L-I TINK IN| LAT

_.00 13 1 19 10Z2.LP'Z 16.29
90.00 14 36 54 711.37 23._6

I00.00 13 36 38 908.08 12.69
100.OO 16 44 17 5588.79 27.42

110.00 13 42 4_ 888.89 7.L_Z

110.00 18 54 40 5J80.74 33._

OIFFERI[NTIAL CORIq[CTION$

TOE .0651 TRA 2.9732 TC3-4.34518 BAU 1.0475

ROE .2708 RRA -.3194 RC3 .lgOZ FAU .026|9

FOE .2367 FRA |.5543 FC3-|.2639 6SP 18894

BOE .2786 8RA 2.9903 BC3 4.3670 FSP -_83

|1.B04 PTH 2.09 VlAP 7._O2 OPA -5.96 RAP 255.01 ECC 1.2953
INJ L_ INJ RT A.f_ |NJ A_4TH |NJ T|NE PO CST T|H INJ 2 LATINJ 2 LONG

35_.34 151._3 113.49 13 18 22 422.2 19.33 324.98
312.46 154.02 106.18 la 48 46 111.4 25.55 304.36

3Z2.20 149.47 117.29 13 51 46 308.1 16.75 315.22
261.24 155.11 102.40 18 17 26 4988.8 28.85 252.73

$17.49 146._1 123.50 13 57 33 288.9 11.58 311.11

231.45 1_6.30 96.23 _ 21 1 4580.7 34.17 ?22.25

NIO-_ EXECUTION ACCURACY _RBIT OETERNINATION ACCURAC_

S6T _859.7 SGR 631.5 SG3 226.9 ST 1371.2 ,SR 394.6 55 507.0

RRT -.7_$ _ -.733_ RTF .9611 CRT -.3107 ORS -.0410 CST -.9362

5895.7 _3 .0100 RI3 -.9612 LSA 1436.5 HSA 413.9 SSA 17.1

.$61 5879.1 $62 414.6 THA 175.34 EL1 1377.1 EL2 373.5 ALF 174.48

LAUNCH OATE AUG 31 1970 FLIGHT TINE 194.00 ARRIVAL CATE M_R 13 1971

HELICX_ENTRIC CONIC CISTAN_E 556.240

RL 151.02 LAL -.DO LOt. 337.18 VL 26.187 GAL 5.20 A?L 9_.64 HCA 268.29 .SHA

RP I08.5] LAP .64 LOP 245.48 VP 37.072 GAP II.74 AZP 89.98 TAL 162.70 TAP

RC 157.587 GL -3.81GP 15.91 ZAL 51.03 ZAP 161.20 ETS 53.36 ?AE 124.73 ETE

PLANETC_[NTRIC CONIC

C3 19.534 VHL 4.420 CL_ -26.23 RAL 288.15 RAC 6567.8 VEL 11.871 PTH 2.11 VHP

LI_ A?MTH LN_H TIN[ L-I TIN[ IN| LAT IN| LONG IN| RT A_ |NJ A_ATH

90.00 12 22 15 1199.28 11.21 342.86 152.70 116.17

90.00 15 32 36 5862.31 23.84 280.98 158.02 102.01

I00.00 13 15 8 1028.49 8.84 329.07 151.45 118.67

I00.00 17 22 24 5_08.34 28.46 255.49 158.58 99.55

110.00 13 33 33 970.69 4.13 321.80 148.56 123.96

110.00 19 20 29 3138.90 33.94 228.22 159.36 94.33

CIFFERI[NTIAL CORR1ECTIONS NI0-C_UR,_E E_ECUTION ACCURACY

TOE .2190 TRA 3._4_0 TC3-4.0280 BAU 1.05_8 5_T 5895.0 ,%R 616.4 S_3 217.6
RCE .2759 RRA °.3321 Re3 .1661 FAU .02401 RRT -.7355 _ -.71_4 R71r .9611

FOE .2899 FRA 1.5936 FC3-1.0643 BSP I_33 _ _927.1 i_3 .01375 RI3 o.9612

BOE .3523 8RA 3.2619 8C3 4.0314 F.%o -753 SG| _9|_.fl ._2 416.4 THA |75.58

123.82 ECC .23680 INC .6448 Vl 29.504

70.99 RCA 94.30 APO 153.14 V2 34.925

169.I6 2AC 118.22 ETC 262.36 CLP-169.86

7.744 CPA -6.91 RAP 256.99 ECC 1.3215

IN| TIN[ PO CST TIM IN| 2 LAT IN| 2 LONG

12 42 14 599.3 14.64 335.86

17 I0 19 5262.3 27.24 272.59

13 32 17 428.5 12.60 322.30

18 54 13 4908.3 29.49 246.84

13 49 44 370.7 8.56 315.52

20 46 8 4538.9 34.17 218.98

ORBIT OETERNIKATICIN ACCURACY

ST 1439.2 SR 385.6 SS 526.9

CRT -.1829 CRS -.1141CST -.9552

LSA 1526.7 MSA 408.1SSA 16.5

ELl 1441.1 EL? 378.6 ALF 176.99

LAUNCH OATE AUG 31 1910 FLIGHT TIN[ 196.00 ARRIVAL DATE NAR 15 1971

P_LIC(ENTRIC CONIC

RL 151.02 LAL -.00 LCL $37.18 VL

RP 108.54 LAP .46 LOP 248._4_ VP

RC 159.692 GL °2.58 GP |5.$5 ZAL
PLANET(XENTRIC CONIC

C3 21.363 VHt. 4.622 0LA -24.76 RAL 290.11 RAO 6567.9 VEL

LNO4 A_ATH LN_H TIME L°I TINE |NJ LAT
90.OO 12 I 8 1319.24 7._3

90.00 16 9 25 5785.12 26.82

I00.O0 13 0 28 1127.68 6.56

100.00 17 52 44 5451.91 29.03

110.0(3 13 26 29 1046.06 1.2_

110.00 19 45 12 5106.30 34.08

DIFFERENTIAL CORRECTIONS

TOE .3749 TRA $.5300 TC3-$.6952 _AU 1.0562

ROE .2822 RRA -.$451RC3 4445 FAU .02191

FOE .3377 FRA 1.6358 FC3 -.8880 BSP 19172

BOE .4693 BRA 3.5468 BC3 $.6981 FSP °725

0ISTANCE _61.7_

L_6.151 GAL 5.76 A?I. g0.46 PICA 271.47 ,_44 123.60 ECC .24246 |NC .4585 Vl 29.504

37,035 GAP |2,|9 AZP gO,0| TAL |6J,3| TAP 72.79 RCA 93.63 APO 153.57 V2 34.913

49.0_ 2AP 162.19 ETS 55.17 ZAE 124.65 ETE 169.55 ZAC 117.80 ETC 262.93 CLP-170.85

11.947 PI"H 2.15 VHP 7.995 OPA -7.77 RAP 259.02 ECC 1.3316

INJ LONG INJ RT AS_ IN| A214TH IN| TINE PC) CST TIN INJ 2 LAT IN| 2 LONG

$49.75 154.79 117.38 12 25 7 719.2 11.14 342.93
275.54 161.47 99.43 17 45 48 5185.1 27.85 267.02

$34.60 155.72 119.42 15 19 16 527.7 9.44 327.96

251.39 161.85 97.46 19 23 _6 4851.9 29.76 242,66
3_3.74 l_l.O_ 124.16 15 43 55 446.1 5.73 319.52

L_'Zfl._ 1_.._8 92.84 21 8 18 4506.3 34.10 216.43

NI0-OOUR_ EXECUTICN ACCURACY ORBIT 0ETERtAINATIGN ACCURACY

_T _9_.Z _ 601.8 SG3 208.7 ST 1522.0 SR 377.4 SS 546.0

RRT -.71gO _ -.6_J85 RTT .9613 CRT -.0734 CR5 -.1732 CST -.9690

59_3.7 R23 .005Z R13 o.9614 LSA 1612.1 MSA 397.6 SSA 16.0

SGI 5941.0 $62 417.1 THA 175.80 ELI 1522.3 EL2 376.3 ALF 178.89

1346



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH CATE AUG 31 1970 FLIGHT TIN[ 198.00 ARRIVAL DATE MAR 17 1971

HELIOCENTRIC CONIC

RL 151.02 LAL -.0_
RP 108.58 LAP .27

RC 161.78A 6L -1.A6

PLAN[T_ENTRIC CONIC

C3 23.459 VHL 4.843

LNCH ATMTH LN_H TINE

90.00 11 46 30

go.O0 16 38 45

100.00 12 49 33

100.00 18 18 23

ll0.OO 13 210 56

ZI0.DO 20 3 29

DISTANCE 567.222

LOL 557.18 VL 26.114 6AL 6.35 AZL 90.27 PICA 274.65 S_AA

LOP 251.84 VP 36.999 GAP 12.67 AZP 98.02 TAL 159.93 TAP

GP 14.83 2AL 47.12 ZAP 163.11ETS 57,23 7AE 124.53 ETE

123.38 ECC .24859 INC .2719 V_ 29.504

74.58 RCA 92.71APO 154.05 V2 34.901

169.91 ZAC 117.41ETC 263.50 CLP-171.83

OLA -23.38 RAL 291.95 RAO 6568.0 VEL 12.035 PTH 2.15 VHP 8.267 0PA -8.56

L-I TINE INJ LAT INJ LONG INJ RT A.T_ INJ A2'NTH INJ TIME PO CST TIN

1418.63 A.38 355.35 157.15 118.(30 12 10 9 818.6

5731.14 27.36 271.68 164.75 97.59 18 14 16 5131.1

1215.13 2.62 339.42 156.17 119.79 13 9 48 615.1

3409.87 29.36 248.31 165.02 95.87 19 48 33 4809.9

1116.69 -1.43 329.43 153.63 124.16 13 39 33 516.7

5081.07 34.13 223.71 165.3"9 91.68 21 28 I0 4481.1

DIFFERENTIAL CORIq[CTIONS

TOE .5330 TRA 3.8288 TC3-3.3701 8AU 1.0377

ROE .2896 RRA -.3381RC3 .1233 FAU .01990

FOE .3808 FRA 1.6731 FC3 -.7344 8SP 19_O8

8DE .6066 BRA 3.8455 8C3 3.3724 FSP -695

HID-COURSIE EX[CUTICN ACCURACY

SGT 5950.2 SGR 587.3 SG3 200.2

RRT -.7030 RRF -.6820 R1T .9617

Sr_ 3979.2 R23 .DO36 RI3 -.9817

S_1 5_4.6 SG2 416.8 TH4 176.01

RAP 261.08 ECC 1.3861

INJ 2 LAT INJ 2 LONG

8.10 348.64

28.13 263.10

6.56 332,86

29.87 239.54

3.04 323.22

34.00 214.47

CRSIT 0ETERNINATION ACCURACY

ST 1612.0 SR 369.6 SS 563.7

CRT .0180 CRS -.2214 CST -.9785

LSA 1704.3 NSA 384.9 SSA 15.5

ELI 1612.1 EL2 369.5 ALF .25

LAUNCH 0ATE AUG 31 1970 FLIGHT TINE 200.00 ARRIVAL O/rl"E MAR 19 1971

HELIC_ENTRIC CONIC

RL 151.02 LAL -.00

RP 108.61 LAP .08

RC 163.863 GL o.43

PLANETOCENTRIC CONIC

C3 25.859 VHL 3.08§
LNCH A2'NTH LNO.I TINE

9O .DO 11 33 29

go.DO 17 3 37

JDO.DO 12 41 2

100.00 18 40 43

lID.DO 13 16 30

110.00 20 21 46

0ISTkNCE 572.620

LOL 337.18 VL 29.078 GAL 6.98 AZL g0.08 HCA 277.83 SHA

LOP 255.01 VP 36.9_S3 GAP 13.17 AZP 90.01 TAL 158.55 TAP

GP 14.37 ZAL 43.32 ZAP 163,97 ETS 59.55 ZAIE 124.41 ETE

123.17 ECC .25523 INC .0822 Vl 29.504

76.38 RCA 91.73 APO 154.60 V2 _4.890

170.24 ZAC 117.04 ETC 264.07 CLP-172.80

OLA -22.09 RAL 295.69 RAO 656S.O VI[L 12.134 PTH 2.17 VHP 8.557 DPA -9.28
L-! TINE ;NJ LAT INJ I.CNG INJ RT AK |NJ A214TH [NJ TIME PO CST TIN

1506.42 1.56 .26 139.66 118.28 12 0 33 906.4

5691,23 27.69 268.81 167.95 96.19 18 38 29 5091.2

1294.85 -.08 343.80 158.75 119.89 13 2 37 694.8

3378.05 29.36 245.97 |68.|5 94.66 L_J 10 23 4778.1

1183.65 -4.DO 332.93 |56._0 123.98 13 36 14 583.6
5062.02 34.18 Z'22.22 168.41 90.80 21 46 8 4462.0

DIFFERENTIAL CORIq[CTIONS NIDoCCURSIE E_ECUTION ACCURACY

TOE .6941 TRA 4.1423 TC3-3.0565 8AU 1.0373 SGT 59?0.3 SGR 573.0 SG3 192.1

ROE .2980 RRA -.3718 RC3 .1081 FAU .81799 AWT -.6874 RRF -.6663 RTF .9622

FOE .4199 FRA 1.7138 FC3 -.6023 8_P 19448 _ 5_H37.8 _3 .0022 RI3 -._22

8DE .7553 8RA 4.1589 8C3 3.0584 FSP -669 SGI 5983.4 SG2 415.3 THA 176.21

RAP 263.18 ECC 1.4256

INJ 2 LAT INJ 2 LONG

5.33 353.61

28.26 260.19

3.89 337.27
29.89 237.18

.48 326.72
33.91 212.99

ORBIT 0ETERMINATION ACCURACY

ST 1704.0 SR 362.0 S$ 579.8
CRT .0936 CRS -.2612 CST -.9851

LSA 1797.9 NSA 371.6 SSA 15.0

ELI 1704.3 EL2 360.3 ALF 1.19

LAUNCH DATE AUG 31 197(] FLIGHT TIME 202.00 ARRIVAL DATE MAR 21 1971

HELIOCENTRIC CONIC DISTANCE 577.944

RL 151.O2 LAL -.DO LOt. 357.18 VL 26.043 GAL 7.65 kZL 89.89 H(A 281.00 SNA 122.95 ECC .26245

RP 108.65 LAP -.11 LOP 258.19 VP 36.928 GAP 13.70 AZP 89.98 TAL 157.19 TAP 78.19 RCA 90.68

RE 165.932 GL .52 GP 13.94 7AL 43.63 2AP 164.76 ETS 62.16 7AE 124.30 ETE 170.53 7AC 116.70

PLAI_TOCENTRIC CONIC

C3 28.607 VHL 5.349 DLA -20.88 RAL 295.33 RAD 6368.1 Vl[L 12.247 PTH 2.21J VHP 8.869 OPA -9.93

LNCH AZNTH LNCH TINE L-I TINE INJ LAT INJ LCI_ INJ RT ASC INJ A2'NTH INJ TINE PO CST TIM

90.00 11 26 49 1386.50 -I.02 4.73 162.29 J18._0 11 53 16 986.5

90.00 17 25 19 3661.38 27.89 266.64 171.10 93.12 18 59 41 5061.A
I00.00 12 34 13 1368.9_ -2.59 347.87 161.42 119.79 12 37 2 769.0

IDO.DO 19 O 36 5334.13 29.68 244._0 171.26 93.73 20 29 50 4754.1

110.00 13 12 56 1247.62 -6.43 3_H_.29 159.04 123.65 13 33 44 647.6
IlO.DO 20 38 23 5(}48.25 34.18 221.15 171.44 90.16 22 2 31 4448.3

INC .1056 Vl 29.504

APO 155.22 v2 34.880

ETC 264.65 CLP-173.77

DIFFERENTIAL COllECTIONS MIO-CCX_SIE EI(ECUTION ACCURACY

TOE .8577 TRA 4.4712 TC3-2.7365 8AU 1.0548 SGT 5984.8 SGR 558.4 SG3 184.3
ROE ._072 _RA -.3837 RC3 .0928 FAU .01611 RRT -.6721RRF -.6511R1T .96_0

FOE .4353 FRA 1.7323 FC3 -.4894 8SP 19814 _ 6010.8 I;_3 .DO12 RI_ -.9650

BOE .9JI0 _A 4.4876 8C3 2.7381 FSP -646 ,%1 599_.6 S_Z 412.6 THA 176.40

RAP 265.30 ECC 1.4708

INJ 2 LAT INJ 2 LONG

2.77 358.10

28.31 258.00

1.39 341.35

29.88 235.40

-1.96 3_0.05

33.83 211.92

ORBIT 0ETERNINATION ACCURACY

ST 1793.6 SR 354.6 S5 594.2

CRT .1559 CRS -.2943 CST -.9896

LSA 1888.7 MSA 358,4 SSA 14.5

ELI 1794.5 EL2 350.1ALF 1,84

LAUNCH DATE AUG 31 1970 FLIGHT TIME _4.DO ARRIVAL DATE MAR 23 1971

H_LI(_ENTRIC CONIC

RL 151.02 LAL -.DO

RP 108.68 LAP -.29

RC 167.9_5 GL 1.38

PLANET(XENTRIC CCNIC

C3 31.755 VHt. 5.635

LNCH A_4TH LNCH T|NE
go.DO 11 19 49

90.00 17 44 34

IDO.00 12 28 40

IDO.DO 19 18 24

II0.DO I_ 10 2

110.00 2O 33 31

OISTANCE 583.1_4

LOL 337.18 VL 29.007 6AL 8._4S 421. 89.10 HCA 284,17 SMA 122.74 ECC .27029 IN( ._19 Vl 29.504

261.56 VP 36.893 GAP 14.27 AZP 89.93 TAL 155.83 TAP 80.01 RCA 89.57 APO 155.92 V2 34.869
GP 13.54 2AL 42.03 2AP 165.49 ETS 65.08 2AE 124.17 £TE 170.81 /AC 116.36 ETE 265.23 CLP-174.73

OLA -19.75 RAL 196.86 RA0 6568.3 VI[L 12.374 PTH 2.23 VHP 9.204 0PA -IO.50

L-I TIME |NJ L_T |NJ LONG |NJ RT A_K: INJ A2tATH INJ TIN[ PO CST TIM

1660.94 -3,42 8.89 165.00 118.15 11 47 30 1060.9

3639.29 Z8.01 265.04 174.23 94.32 J9 18 33 5039.3

1438.77 -4.95 351.71 16446 119.52 12 32 39 838.8

5336.69 29.75 242.91 174._6 93.06 20 47 21 4736,7

1309.10 -8.73 339.56 161.84 123.18 13 31 32 709.1

_0_9.12 34.18 L_.44 174.48 89.74 22 17 30 4439.1
DIFFERENTIAL CORRIECTIC_IS

TOE 1.0250 TRA 4.8169 TC3-2.4714 6AU 1.0498
ROE .3173 RRA -._9_0 RC3 .0791 FAU .01444

FOE .4877 FRA 1.7910 FC3 -._936 8SP 19788

_OE 1.O730 E_ 4.8332 BC3 2.4727 FSP -'623

RAP 267.44 ECC 1.5226

INJ 2 LAT INJ 2 LONG
.37 2.25

28.32 256.39
-.98 345.18

29.86 234.11

-4.31 333.27

33.77 211.22

ORBIT 0ETERNINATION ACCURACY

ST 1878.8 SR 347.2 $5 607.2

CRT .2O_O CR$ -.3224 CST -.9926

LSA 1974.8 NSA 345.4 S$A 14.0

EL1 1880.3 EL2 339.4 ALV 2,28

NIOoOOUR!_ EI(ECUTICN ACCURACY

SGT 5993.5 Star 543.2 SG5 176.8
RRT -.6567 I_F -.6364 RTF .9_39

S_ 6018.1 1_5 .0005 R13 -.9639
•_1 6004.2 S_2 408.9 THA 176.38

J 347



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH 0ArE AUG 31 1970

HEL IOCIrNTRIC CONIC

RL 151 .02 LAL -.0O

RP 108.71 LAP -.48

RC 170.025 GL ,3.17

PLANK TO(ENTRIC CONIC

C3 35.366 VHL 5.947

LN(.H AZNTH LNCH TINE

90.OO 11 14 3

9O.00 18 1 49

1OO.OO 12 24 4

I[30.00 19 34 29
110.00 13 7 40

110.00 21 7 22

FLIGHT TiNE 206.00 ARRIVAL 0ATE MAR 25 1971

DISTANCE 588.328

LOt, 337.18 VL 25.972 GAL 9.11 AlL 89.30 H(.A 287.34 5HA 122.54 ECC .?-7884 INC .5024 vl 29.504

LOP Z64.53 VP 36.859 GAP 14.87 ATP 89.85 TAL 154.50 TAP 81.85 RCA 88.57 APO 156.70 V2 34.859

GP 13.18 ZAL 40.53 ZAP 166.14 [TS 68.33 ZAE 124.03 ETE 171.06 7AC 116.04 ETC 265.81 CLP-175.70

C,LA -18.69 RAL Z98.30 RAO 6568.4 VEL 12,519 PTH 2.Z7 VHP 9.565 0PA -11.01 RAP 269.60 EC( 1.5820

k-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1731.02 -5.66 1Z.82 167.79 117.79 11 42 54 1131.0 -1.90 6.16

5623.52 28.09 263.89 177.34 93.75 19 35 32 5023.5 28.31 255.23

1505.09 -7.16 355.40 166.97 119.10 12 49 9 905.1 -3.22 348.82

5324.68 ?.9.79 74Z.02 177.43 97-.59 21 3 14 4724.7 29.83 233.21

1368.45 -I0.93 342.76 164.69 17-?-,59 13 30 ?.9 768.4 -6.55 336.40

5034.09 34.18 220.04 177.54 89.50 ?-?- 31 16 4434.1 53.73 210.83

O IFFERENT IAL CORRECTICN5

TOE 1.1977 TR4 5.1820 TC3-2.2014 8AU 1.0413

ROE .37-81 _A -.4077 RC3 .0667 FAU .017.76

FOE .5181 FRA 1.8309 FC3 -.3173 8SP 19067

80£ I .?.413 8RA 5.1_ 8C3 7.7074 FSP -607

NI0-COURS£ EXECUTION ACCURACY

SGT 5997,1 SGR 577,4 SG3 169.6
RRT -.6414 RRF -,6718 RTF ,9651

5G8 6020.7 R_3 -.0000 RI3 -.9651

•%1 6006.6 SG_ 404.0 THA 176.76

LAUNCH DATE AUG 31 1970 FLIGHT TINE 208.00

P_L IOCENTRIC CONIC

RL 151.07. LAL -.00

RP 108.74 LAP -._

RE 172.049 GL 2.B9

PLANE T(XENTRIC CONIC

C3 59.516 VHL 6.286
LNO_ A2'I4TH LN(H TII4E

90.00 11 9 14

9O.0O 18 17 ?.3

IOO.(30 17. ?-O 12

10O.0O 19 49 5

1 I0.0O 13 5 43

!10.0O ?.1 20 4

OIFFER1ENT IAL CORRECTIONS

rOE I ,3757 TRA 5,5_ TC3-1.9468 8AU 1.0789
ROE .3395 l_A -.4186 RC3 ,0555 FAU .01113

FOE .5472 FRA 1.8725 FC3 -.?.439 8SP 20137

8DE 1.4170 _RA 5.5845 8C3 1.9475 FSP -587

DISTANCE 593.361

LOL 337.18 VL 75.937 GAL 9.97 ATt. _B9.79 NCA 790.51 ,SMA

LOP 767.70 VP 36.876 GAP 15._$7 A/'P 89.75 TAt. 153.19 TAP

GP 17.85 7AL 39.17 ZAP 166.73 ETS 71.97 7AI[ 173.88 ETE

CRBIT CETERMINATION ACCURACY

ST 1958.7 SR 539.7 SS 619.2

CRT .?.57.1CRS -.3468 CST -.9948

LSA L:_55.3 MSA 33?..9 SSA 13.6

ELI 1960.7 EL2 328.4 ALF 2.5_

ARRIVAL CATE MAR _7 1971

12"_.33 £CC .?.8818 INC .709H Vl 19.504

83.71 RCA 87.08 APO 157.59 V2 34.850

171.?-9 ZAC 115.73 ETC 266.40 CLP-176.67

Dt.A -17.71 RAL 2_3.65 RAO 6564_.5 VEL 17.684 PTH ?-.30 VHP 9.955 OPA -11.46 RAP ?-71.77 ECC 1.6503
L-I TINE INJ LAT INJ LONG INJ RT A,_C INJ A2'NTH INJ TIME PO CST TIM INJ ?. LAT INJ 2 LONG

1797.53 -7.75 16.39 1"/0.67 117.37 11 39 11 1197.5 -4.03 9.88

5613.08 ?.8.13 763.13 180.44 93,37 19 50 56 _013.1 28.30 ?.54.47
1f168.50 -9.74 358.9fl 169.87 118.55 17 46 ?.I 968.5 -5.36 352.32

$317.34 L_3.81 741.47 1BO,53 97..30 71 17 43 4717.3 ?.9.81 _.67

147.5.89 -13.0Z 345.g0 167.58 171.89 13 ?-9 ?-9 8?.5.9 -8.71 ]59.45

5037.71 34.18 219.94 180.61 89.44 77 43 56 4432.7 33.72 ?.10.72

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 3996.0 SGR 511.0 SG3 167.8 ST 2037-.9 S_ 332.0 SS 630.7

RRT -.67_7 _ -._O71R1T .9664 CRT .?-9O2 CRS -.5687 CST -.9963

8_ 6017.7 R_3 -.0004 RI3 -.9664 LSA ?.1_.?. MSA 3?.0.6 SSA 13.1

_,I _4.5 _7 3_.0 THA 176.93 ELI ?.035.2 EL2 317.3 ALF 2.78

LAUNCH OATE AUG 31 1970

HELI(XENTRIC C_NIC

RL 151.02 LAL -.0_

RP 108.77 LAP -.85

RC 174.0_0 GL 3.54

PL4N_TO_ENTRIC CONIC

C3 44.298 VML 6.656

LNCH A_HTH LN_H TII_

90.00 11 5 9

90.0O 18 31 _9

1(30.00 IZ 16 57

100.00 ?-0 ?. 23

110.(30 13 4 6

II0.0O 21 31 42

FLIGHT TINE 210.00 ARRIVAL CATE MAR 29 1971

DISTANCE 598.263

LOt. 337.18 VL 25,903 GAL 10.79 AZL 89,07 H_A 293,68 SMA 122.13 ECC .?.9840 INC .9258 Vl 29.504

LOP 270.86 VP 36.793 GAP 16.22 AZP 89.63 TAL 151.97. TAP 85.60 RCA 85.69 APO 158.58 V2 34.841

GP 12.55 7AL 37.81 ZAP 167.?.4 ETS 75.97 ZAE 17.3.71ETE 171.51 7AC 115.43 ETC 266.98 CLP-177.65

OLA -16.79 RAL _00.9O RAD 656_.7 VEL 17..871 PTH ?..34 VHP 10.379 OPA

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

1861.03 -9.72 20.L:_ 173.49 116.73 11 36 10

5607.20 ?.8.15 267..70 183.57. 93.16 20 4 57

167.9._ -II.?-O ?..41 177.71 117.90 17 44 6

5314.09 ?.9.8?. ?.41.73 183.61 97.18 ?.1 30 57

1481.62 -15.O0 349.0O 170.51 121.08 13 28 48

5034.61 54.18 770.08 183.69 89.5) 7?. 55 37

NI0-COU_4E EXECUTION ACCURACY

SGT 3990.4 _ 493.7 SC,,3 156.4
R_T -.6095 RRF -.5920 RTF .9679

S_ 6010.7 823 -.0005 R13 -.9679

SGI 5998.0 SC_ 390.9 THA 177.11

DIFFERENTIAL CORRECTIONS

TOE 1.5621 TRA 5.9803 TC3-1 .?066 BAU 1.0110

R_E .3516 RRA -.4285 RC3 .0454 FAU .0O951

FOE .5757 FRA 1.9169 FC3 -.1859 8SP 20765

_OE 1.6012 _RA 5,9956 8C3 1.7072 FSP -fl67

-II.84 RAP 273.94 ECC 1.7290

PO CST TIM INJ 2 LAT |NJ Z LONG

I?.61.0 -6.06 13.45

5007.Z 28.30 254 .O4

1029.4 -7.38 355.70

4714.1 29.80 231.43

881.6 -I0.77 342.45

4434.6 33.74 210.87

ORBIT DETERMINATION ACCURACY

ST ?.101.3 SR 324.0 SS 642.3

CRT .3257 CRS -.5887 CST -.9974

LSA 2199.5 HSA _O8.5 SSA 12.7

EL1 ?.104.0 EL?. 306.1ALF 2.92

L_UN(H DATE AUG 31 1970 FLIGHT TIME 717.0O ARRIVAL OATE MAR 31 1971

0ISTANCE f_3.017

LCL 337.18 VL 75.8"/0 GAL 11.73 A/I. 88.85 _,_ 796.84 SMA 121.94 £CC .30963 IN£ 1.1525 VI 29.504

LOP 774.03 VP 36.767 GAP 16.97 AZP 89.48 TAL 150.68 TAP 87.57 RCA 84.18 APO 159.69 v2 34.833

GP 17..77 ZAL 36.59 ZAP 167.66 ET5 B0.34 ?AE 17.3.57. ETE 171.77. ?AC 115.17. ETC ?.67.56 CLP-178.64

H_KLI(_ENTRIC CONIC

RL 151.O2 LAL -.00

RP 108.79 LAP -1.03
RC 176.055 GL 4.14

_LANET_X_ENTRIC CONIC

C3 49.827 VHk 7.059
LNO4 A_4_'H LNCH TIME

9O.0O 11 I 40

9O.0O 18 44 18

10O.0O 17 14 9

10O.0O 20 14 30

110.0O 13 ?. 46

110.0O .?.I 47. ?.3
DIFFERENTIAL CORRECTIONS

TOE 1.7581 TRA 6.4199 TC3-1.4_09 8AU ._q_

ROE .3647. RRA -.4377. RC3 .0363 FAU .0O7_0

FOE .0041 FRA 1.9047 FC3 -.1373 8,%° 20356?.

BOE 1.7954 8RA 6.4348 BC3 1.4814 FSP -541

OLA -15.94 RAL _07.07 RAO 65_.8 vet. 13,084 PTH 7.39 VHP 10.840 DPA -12.17 RAP 276.11 ECC 1.8200

L-I TIME INJ I_T INJ LOI_ INJ RT A,_ INJ A2'NTH INJ TIME PC) CST TIH INJ ?. LAT INJ 2 LONG

19_1.88 -11.56 13;74 176.39 116.03 II 33 42 137.1.9 -7.97 16.90

5_05.79 78.16 767.36 186.59 93.09 20 17 43 5005.3 28.29 253.90

1687.97 -13.04 5.78 175.63 117.14 I?. 47 17 1088.0 -9.30 358.99

5314.44 L_.87 741.21_ 186.67 97..19 21 43 4 4714.4 ?.9.80 232.45

1535.71 -16.87 357.07 173.47 120.18 13 ?.8 ?.I 935.7 -I?..74 345.40

5039.45 34.18 220.46 186.76 89.75 ?.3 6 ?.7 4459.5 33.77 _11.24

NID-C(X_S_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.T_T 3981.4 _ 475.6 SG3 1_0.4 ST 2164.2 SR 315.7 SS 654.3

RRT -.39_4 RR$" -.5763 RTF .9696 CRT .3539 CRS -.4075 CST -.99H1

CW_O0.3 R_3 -.O00fl R13 -.9696 LSA ?.263.5 HSA ?.96.5 SSA 12.3

SGI 5988,1 ,_?. 387..7 THA 177.?.9 ELI 2167.1 EL2 294.8 ALF 3.O1
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE AU6 31 ]970 FLIGHT TIN[ 214.00 ARRIVAL 0ATE APR 2 197l

HJELIOCENTRIC CONIC

RL 151.02 LAL -.DO

RP 108.82 LAP -I.ZI

RC 178.036 GL 4.68

PLANETOCENTRIC CONIC
E3 56.243 VHL 7.500

LNCH ATMTH LNCH TIME

9O.00 lO 56 39

90.00 18 55 56

100.00 12 II 45

]00.00 20 25 31

I10.00 13 1 37

!10.00 21 52 9

0ISTANCE 607.579

LCq. 337.18 VL 25.836 6AL 12.75 AZL 88.61 HCA 300.00 _ 121.75 E£C .32199 INC 1.3921 Vl 29.504

LOP 277.19 VP 36.731_GAP 17.80 AZP 89.30 TAL 149.49 TkP 89.49 RCA 82.55.APO 160.95 V2 34.825

GP 12.01 ZAL 35.47 ZAP 167.99 [TS 85.09 ZAE 123.30 ETE 171.92 ZAC 114.83 ETC 268.14 (LP-179.65

0LA -15.16 RAL 303.15 RA0 6569.0 VEL 13.327 PTH 2.44 VHP 11.344 0PA -12.44 RAP 278.26 EEE 1.9256

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIN[ PO EST TIM INJ 2 LAT INJ 2 LONG
1980.31 -13.28 27.17 179.31 115.24 11 31 40 1380.3 -9.77 20.24

5606.87 29.16 262.68 199.63 93.15 20 29 25 5006.9 28.30 254.02

I744.45 -14.77 9.06 178.57 116.28 12 40 50 1144.4 -11.12 2.20

5317.97 29.81 24|.52 189.72 92.33 21 54 9 4718.0 29.81 232.71

1588.24 -18.65 355.11 176.45 119.18 13 28 6 988.2 -14.61 348.32

5046.93 34.18 221.05 189.82 90.10 23 16 16 4446.9 33.82 211.82

CRSIT 0ETERNINATION ACCURACY

ST 2222.1 SR 307.0 55 667.3

CRT .3817 CRS -.4257 CST -.9987

LSA 2322.9 MSA 284.6 SSA 11.8

ELI 2225.2 EL2 2H3.4 ALF 5.D7

OIFFERIENTIAL CORRECTIONS

TO[ 1.9659 TRA 6.8_2 TC3-1.2692 BAU .�flA6

ROE .3774 RRA -.4a4I RC3 .0281FAU .00626

FOE .6332 FRA 2.0170 FC3 -.0964 8SP 20397

BOE 2.0018 BRA 6.9065 BE5 1.2695 FSP -519

MI0-COURSE EXECUTION ACCURACY

_T 5970.0 SC.R 456.6 SG3 14A.7

RRT -.57411_ -.55_N5 RTF .9715
SC_ 5987.4 R25 -.0004 RI3 -.9715

5(11 5975.8 S_2 373.5 THA 177.48

LAUNCH 0ATE AUG 31 1970 FLIGHT TINE 216.00 ARRIVAL CATE APR 4 197]

HELIOCENTRIC CONIC

/_- 151 °02 LAL -.00

RP 108.84 LAP -1.38

RC 180.002 GL 5.18

PLAN[ TOCIrNTRIC CONIC

C3 63.722 VI,.R. 7.993
LNCH A2'ldTPI LNCH TIN_

9O.OO lO 56 2

90.00 19 6 Z9

IO0.O0 12 9 40

100.00 213 35 32

110.(30 13 0 38

110.00 22 l 3

CISTANCE 611.930

LC_. 337.18 VL 25.804 GAL 13.85 AZL 88.35 PiCA 303.16 SMA 121.56 ECC .33563 INC 1.6474 Vl 29.504

LOP 280.36 VP 36.702 GAP 18.70 AZP 89.10 TAL 148.36 TAP 91.52 RCA 80.76 APO 162.36 V2 34.818

GP 11.77 ZAL 34.45 ZAP 168.21ETS g0.18 2AE 125.06 ETE 172.11 ZAC 114.55 ETC 268.71 CLP 179.32

OLA -14.43 RAL 304.15 RAO 6569.2 VEL 15.604 PTH 2.49 VHP 11.898 GPA -12.66 RAP 2H0.40 ECC 2.04H7
L-I TIME IN] LAT IN] _ IN] RT ASC IN] AZNTH IN] TIME PO CST TIM IN] 2 LAT IN] '2 LONG

2036.45 -14,89 _0.51 182,25 114.37 11 29 58 1436.5 -11.47 25.49

5611.53 28.J4 263.02 192.63 93.52 20 40 O 5011.5 28.30 254.36

1798.89 -16.39 12.32 181.51 115.35 12 39 38 1198.9 -12.84 5.33

5324.32 29.79 241.99 192,72 92.57 22 4 17 4724.3 29.83 233.19

1639.21 -213.31 358.13 179.43 118.11 13 27 58 1039.2 -16.39 351.19

5056.77 34.18 221.81 192.87 90.55 25 25 213 4456.8 33.88 212.58

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 5955.6 S_ 436.7 S_3 139.3 ST 2275.1SR 298.] SS 681.7

RRT -.5539 RRF -.5412 RTF .9735 CRT .4081 CR5 -.4439 CST -.999!

SC_ 5971.6 R25 -.0001RI3 -.9735 LSA 2378.! NSA 272.6 SSA 11.4

.SGI 5960.6 $62 363.5 THA 177.67 ELI 227H.4 EL2 271.7 ALF 3.11

OIFFERENTIAL CORRECTIONS

TDE 2.|8_ TRA 7.dO00 TC3-1.0712 BAU .9127

ROE .3913 RRA -.4490 RE3 .0208 FAU .00457

FOE .6637 FRA 2.0746 FC3 -.0621 6SP 213294
Bog 2.2227 _A 7.4136 6C3 1.0714 FSP -496

LAUNCH 0ATE AUG 31 1970 FLIGHT TIME 21_.00 ARRIVAL CATE APR 6 1971

HELIOCENTRIC CONIC

RL 151.02 LAL -.00

RP 108.86 LAP -1.55

RC ]_].954 6L 5.63

PLAN£TOCENTRIC CONIC
C3 72.485 VHL 8.514

LNCH ATNTH LNCH TINE

9(3.00 I0 53 43

90.00 ]9 16 0

100.00 12 _ 48

100.O0 213 44 35

llO.O0 12 59 46

110.00 22 9 7

DIFFERENTIAL CO_RIECTION$

TOE 2.4264 TRA 7.9505

ROE .4061 RRA -.4512

FOE .6960 FRA 2.1387
BO£ 2.4602 8RA 7.9633

CISTANCE 616.01_

LOt. 337.18 VL 25.773 GAL 15.05 AZL 88.0_ HCA 506.32 SMA 121.3_ ECC .35073 INC 1.921 7 Vl 29.504

LOP 283.52 VP 56.674 GAP 19.70 AZP 88.H6 TAL 147.29 TAP 93.62 RCA 7H.81 APO 163.95 V2 34._12

GP 11.55 7AL 55.52 ZAP 168.52 ETS 95.57 TAg 122.78 ETE _72.3C) 7AC 114.23 ETC 269.27 CLP 17_._5

TC3 -.8863 8AU .8590

RC3 .0145 FAU .002_0

FC3 -.0335 BSP 20110

BC3 .8864 FSP -472

CLA -13.77 RAL _105.05 RAC 6569.4 VEL 13.923 PTH 2.54 VHP 12.509 DPA -12.83 RAP 282.52 ECC 2.1929

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ A2'NTH INJ TIME _ CST TIN INJ _ LAT INJ _ LONG

2090.37 -16.57 33.77 185.14 113.43 11 28 33 J4'-._.4 -13.07 26.65

5618.91 28.11 263.56 195.58 95.59 213 49 _8 5018.9 28.3] 254.90

1851.32 -17.89 15.49 184.43 114,36 12 38 40 1251.3 -14.45 8.38

5333.19 29.76 242.65 195.69 92.92 22 15 28 4735.2 29.85 233.84

1688.56 -21.86 1.11 182.40 116.96 15 27 55 1088.6 -18.07 354.03

5068.71 34.17 222.75 195.87 91.10 23 35 35 4468.7 33.94 213.5]

NIO-COURSIE EXECUTION ACCU_ACV ORBIT DETERMINATION ACCURACY

5GT 5940.5 SC..,R 416.0 SG3 134.4 ST 2_25.7 SR 2H9.0 SS 697.9

RRT -.5_1A I_ -.5204 RTF .9757 CRT .4338 CRS -.4626 CST -.999_

SCaB 5955.1 1_3 .0002 R13 -.9757 LSA 2429.4 NSA 260.6 5SA 11 .0

•S_I 5944.7 _ 352.2 THA 177.86 EL1 2327.I EL2 260.0 ALF _.13

LAUNCH OATE AUG 31 1970 FLIGHT TIN[ 2"_3.00 ARRIVAL DATE APR 8 1971

P_ELIOCENTRIC CONIC

RL 151.O2 LAL -.00

RP 108.87 LAP -1.71

RC 183.891 GL 6.03

PLAN_TC_ENTRIC CONIC

C3 82.811 VI.N. 9.I00

LNCH ATNTH LNCH TIN_

90.00 iO 51 39
g0.00 19 24 30

100.00 12 6
tOO.O(3 20 32 42
110.00 12 38

II0.00 22 18 21

DISTANCE 619.788

337.18 VL 25.742 GAL 16.36 A2_. 87.78 HC.A 309.48 SMA

LOP 286.68 VP 36.647 GAP 213.79 _ZP 98.59 TAL 146.32 TAP

GP 11.35 ZAL 32.69 ZAP 168.30 rTS 101.19 Z_IE 122.45 ETE

121.213 ECC .36752 INC 2.2190 Vl 29.504

95.80 RCA 76.66 APO 165.75 v2 34.806

172.49 2AC 113,94 ETC 269.81CLP 177.14

OLA -13.16 RAL 305.86 RAO 6569.6 VEL 14.288 PTH 2.60 VHP 15.185 OPA -12.95

L-I TIN[ INJ LAT INJ LOk_ INJ RT AS_I INJ AZNTH INJ TIN[ PC) CST TIM
2142.03 -17.7A 36.94 I88.01 112.44 I! 27 21 1542.0

5628.71 28.06 264.27 1_.47 95.94 213 58 19 5028.7

1901.69 -19.27 18.59 187.52 113.30 12 57 50 1301.7

5344.29 29.72 243.47 1_.59 93.35 22 21 46 4744.3

1736.22 -23.30 4.06 185,35 115.75 15 27 55 1136.2

5082.53 34.14 223.83 HM.82 91.74 23 41 4 4482.5
OIFFERENTIAL CORRECTIONS

TOE 2.6828 TRA 8.5473 TC3 -.7147 BAU .7913

ROE .422O eeA -.4_01 Re3 .0091FAU .130095

FOE .7306 FRA 2.2102 FC3 -.0097 B_P 19794

BoE 2.7138 8RA 8.5591 BE3 .7147 FSP -446

NI0-COURSE EXECUTION ACCURACY

SGT 5923.6 SGR 3_4,4 SG3 129.7

_T -.5055 I_ r -.4_5 RT1_ .9780

59_.7 1_3 .0005 RI3 -.9780

S(.I 5927.0 _2 340.! 7HA 178.07

RAP 284.59 ECC 2.3629

INJ 2 LAT INJ 2 LONG

-14.55 29.72

28.3l 255.61

-]5.96 1].57

29.87 _34.67

-19.65 356.83

34.01 214.5P

ORBIT DETERMINATION ACCURACY

ST 2567.2 SR 279.7 55 716.3

CRT .4592 CRS -.482! CST -.9995

LSA 2476.5 MSA 248.5 SSA 10.5

ELl 2370.7 EL2 248.1ALF 3.14

1349



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5. 1970 )

LAUNCH DATE SEP 1 1970 FLIGHT TINE 70.00 ARRIVAL DATE NOV 10 I970

HEL I(XENTRIC C(_II C

RL 150.98 LAL .00

RP 108.13 LAP -1.67

RC 40.182 GL -7.|0

PLANE TOCENTRI C CONIC

C3 35.636 VHL 5.970

LNCH ATNTH LNCH TINE
90.DO 10 27 40

90.DO II 12 IB

IDO.DO 10 47 6

IDO.DO 13 35 33

110.00 10 48 34

IIO.DO 15 90 34

O I STANCE 165.624

LOL S38.15 VL Z3.612 GAL -1.67 AZL 91.79 hICA 68.8Z SMA 110.55 ECC .36675 INC 1.7916 Vl 29.511

LOP 46.96 VP 35.415 GAP -21.48 AZP 90.65 TAL JBZ.B9 TAP 251.70 RCA 70.01 APO 151.09 V2 35.046

GP -9.11 7AL 92.65 ZAP 13,21 ETS 133.69 ZAE 171.08 ETE 337.79 ZAC 91.42 ETC 259.34 CLP 9.61

0LA -28.20 RAL 242.14 RAO 6564_.4 VEL 12.530 PTH 2.27 VHP 13.078 0PA -26.98 RAP 231.63 ECC I .5865

L-| TINE ;NJ LAT INJ LONG |NJ RT AS(: INJ A214TH INJ T11_ PO CST TIN INJ 2 LAT ZNJ 2 LONG

1107.56 13.91 337.47 119.19 |14.92 10 46 8 507.6 17.15 330.30

962.79 17.87 328.69 1210.99 112.34 11 28 21 362.8 20.74 321.19

1044.66 8.31 329.97 116.30 118.82 II 4 31 444.7 12.10 323.23

5788.96 23.74 274.96 123.34 108.72 15 12 2 5189.0 26.08 266.94

1040.05 1.48 325,43 112.11 124.15 |1 5 54 440.I 5.95 319.20

5366.33 31.42 245.44 125.90 104.21 17 20 1 4766.3 33.05 236.60

NI0-CO.IRSE EXECUTION ACCURACY CR(31T DETERMINATION ACCURACY
SGT 777.7 _ 441.2 SG3 60.8 ST 278.5 SR 438.5 SS 167.0

RRT -.|953 I_" .2117 RTF -.6633 CRT -.5814 CRS T.6573 CST .9890

S_B 894.2 R23 -.0259 RI3 .6681 LSA 494.8 MSA 229.5 SSA 15.8

SGI 784.6 S_2 429.0 THA 170.95 EL! 475.6 EL2 2[}8.9 ALF 115.53

DIFFERENTIAL CORRECTIONS

T0E .1710 TRA -.6885 TO3 .1048 BAU .0533
ROE -.4569 RRA -.0132 Re3 -.0393 FAU .02050

FOE -.1023 FRA .3337 FC3 -.4980 B,SP 2053
802 .4878 BRA .6887 B(:3 .1119 FSP -136

LAUNCH DATE S4[P 1 1970 FLIGHT TINE 72.00 ARRIVAL DATE NOV 12 1970

H[LIC_ENTRI C CONIC

RL 1_O.98 LAL .00

RP 108.09 LAP -1.50

RC 40.174 GL -'6.76

PLANK TOCENTRI C CONIC

C3 31.470 VHL 5,610

OISTM_KZ 172.294

LOL 3)8.15 VL 23.967 GAL -1.76 A2'L 91.58 HCA 72.02 _AA 112.13 ECC .34772 IN(: 1.5797 Vl 29.511
LOP 50.17 VP 35.666 GAP -2[).25 AZP g0.49 TAL 183.30 TAP 255.33 RCA 73.14 APO 151.12 V2 35.060

GP -9.57 7AL 93.31 ZAP 12.33 rTS 1_.26 Z_l_ 168.31 ETE 3_.35 lAD 91.14 ETC 259.56 CLP 7.81

LNCH A2MTH LNCH TINE L-I TIN[ INJ L._T

_.DO 9 57 22 1Ir_.42 12.19

90.00 11 37 ZO 841.24 20._4

10(3.00 IO 33 47 1048.72 8.J/_

100.00 13 43 36 5722,21 25.13
110.00 10 40 24 1027.95 1.94

IIO.DO 15 53 29 5315.74 32.21

OlFFERIENT IAL CORI_CT|OI_

TOE .1723 TRA -.6?05 TC3 .1483 BAU .0666

ROE -.4328 RRA -.0101 Re3 -.0555 FAU _02160
FOE -.1014 FRA .3395 FC3 -.5942 BSP 2183
_E .4659 BRA .6706 6C3 .I584 FSP -153

OLA -27.74 RAL 241.48 RA0 6_N_.3 VI[L 12._3 PTH 2.23 VHP 12.394 OPA -27.83 RAP 232.97 ECC 1.5179
;NJ LCN6 INJ RT ASC ZNJ A214TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

340.94 115.31 115.76 10 16 49 566.4 15.56 333.88

321.01 I19.08 109.62 II 51 21 241.2 23.32 313.22

330.20 113.21 118.85 I0 51 ifi 448.7 11.97 323.46

270.49 110.61 106.75 15 18 58 5122.2 27.18 262.29

324.B0 |09.38 124.13 10 57 32 426.0 6.41 318.56

241.71 IL_.M 102.13 17 22 5 4715.7 33.54 232.73

N|0-CCI, MXE EXECUTION ACCURACY CRBIT 0ETERMINATION ACCURACY

8GT 810.8 S(,R 446.6 SG3 67.4 ST 291.4 SR 442.1 SS 169.1

RRT -.2187 _F .2375 RTF -.6834 CRT -.5979 CRS -.6fl06 CST .9913

SC_ _5.6 _3 -.0_ RJ3 .6887 LSA 504.2 MSA 233.4 SSA 16.4

S_I 818.9 _2 431.4 THA I70.46 ELI 484.7 EL2 213.0 ALF 117.17

L_UNCH 0_TE _EP 1 1970 FLIGHT TINE 74.00 ARRIVAL D4TE NOV 14 1970

HEL ICX:ENTRI C CONIC

RL 150.98 L4L .00

RP 108.05 LAP -1.33

RC 40.345 GL -6.34

PLANE TCX:ENTRIC CONIC

C3 27.886 VHL 5.281

LNCH AZNTH LN_H TINE

90.00 9 33 33

9(}.00 11 54 49

IDO.O0 10 18 47

IDO.DO 13 52 16

110.DO 10 30 35

110.00 15 56 57

01ST4NCE 178.992

LOL 338.15 VL 24.293 GAL -1.86 AlL 91.38 HCA 75.23 5NA

LOP 53.38 VP 35.898 GAP -19.07 AZP 90.35 TAL 183.79 TAP

GP -10.08 ?AL 94.t2 ZAP 11.71 ETS 117.65 ZAE 165.57 ETE

113.64 ECC .33005 INC 1.3751 Vl 29.511

259.02 RCA 76.13 _PO 151.15 vZ 35.073

3_J.42 7AC 90.80 ETC 259.80 CLP 5.99

0LA -27.17 RAL 240.69 RAD 6568.1VEL 12.217 PTH 2.20 VHP

L-I TIN[ INJ LAT INJ LON6 INJ RT AS_ INJ A214TH INJ TIN[

1204.15 11.07 343.14 111.70 116.23 9 53 37

742.93 _.94 314.57 116.61 107.07 12 7 12

1057.98 7.88 3_0.72 llO.01 118.93 10 36 25

5652.38 26.41 265.70 117.69 |04.54 15 26 28

1020.93 2.21 324.43 106.52 124.12 J0 47 36

5262.19 32.90 237.6B 119.31 99.84 17 24 39
NI0-COURSE EXECUTION ACCURACY

.L_002 BAU .0798 5GT 844.0 S_R 451.9 SG3 74.8

RC3 -.0760 FAU .0L_283 RRT -.2450 RRF .2666 R1T -.7021
FC3 °,7088 BSP 2320 ,T_ 957.3 1_3 -.0341 RI3 .7081

BC3 .2141 FSP -173 SGI 853.8 S¢2 433.1 THA 169.90

11.743 OPA -28.73 RAP 234.29 ECC 1.4589
PO CST TIN INJ 2 LAT INJ _ LONG

604.2 14.50 336.15

142.9 25.07 306.54

458.0 11.68 323.99

5052.4 28.15 257.33

420.9 6.67 318.19

4662.2 33.91 228.59

ORBIT DETERMINATION ACCURACY

ST .x03.7 SR 444.7 SS 169._

CRT -.6141CRS -.6403 CST .9927

LS4 512.5 MSA 236.4 SSA 17.D

EL1 493.2 EL2 216.1ALF 11H.78

FLIGHT TIN[ 76.00 ARRIVAL DATE NOV 16 1970

115.08 ECC .31369 IN(: 1.1763 Vl 29.511

262.79 RCA 78.98 APO 151.18 VZ 35.086

3_.20 7AC 90.40 ETC 260.03 CLP 4.15

0ISTANCE 185.713

LG. 3)8.15 Vl. 24.593 GAL -1.9_ 421. 91.18 P(A 78.44 ,T_4A

LOP 56.59 VP 3_.114 GAP -17._ A2'P _.24 TAL 184.35 TAP

GP -I0.65 ZAL 95.015 ZAP 11.42 ETS |0_.11 Z_E 162.87 ETE

DIFFERENTIAL CQRRECTION$

TD£ .1732 TR* -.6520 TO3

ROE -.4098 RRA -.0073

FOE -.0994 FRA .3445

_OE .4449 _RA .65_

LAUNCH DATE SEP 1 1970

I._LIOCENTRIC CCNIC

RL 150.98 LAL .DO

f_ 108.01 LAP -1.15

RC 40.692 GL -5.B|

PLAN[TOCENTRIC CON|C

C3 24.805 VHL 4.9e0

LNO4 A;_4TH LNCH TIN[
90.00 9 II 0

90.00 12 I0 2

IDO.OO I0 22O

IDO.OO 14 1 23

110.00 10 19 13
110.00 16 0 _9

DIFFERENTIAL COI_CTIOI_

TOE .1730 TRA -.6332 TC3 .2616 B_J .0931
ROE -.3877 RR4 -.0049 RC3 -.1016 FAU .02420

FDE -.0955 FRA .349_ FC3 -.8448 BSP 2458

BOE .4246 _A .6332 _C3 .2807 FSP -19_

OLA -_6.47 RAL 23_.Tt RAO 65_.0 MEL 12.091PTH 2.16 VHP 11.121 OPA -29.65 RAP 235.59 ECC 1.4082
L-| T|N[ |NJ I.AT _NJ _ |NJ RT ASC INJ &ZNTH INJ TIN[ PO CST TIM INJ 2 LAT ZNJ _ LONG

12)8.04 10.04 _IS.IO J0_.14 116.62 9 31 38 638.0 13.53 338.17

651.05 14.e4 30_.37 113.85 104.41 12 20 53 51.0 26.38 300.14

1072.23 7.41 331.52 106.74 119.04 10 20 12 472.2 11.22 324.81

5_0.13 27._4 ZlfO.63 114.61 J02.10 15 34 23 49B0.1 28.93 252.10

1019.23 2.ZB 324._4 10_._7 124.11 10 _6 12 419.2 6.74 318.10

5205.89 33,4_ Z33._ 11S.79 97.36 17 27 45 4605.9 34.13 224.21
ORBIT DETERMINATION ACCURACY

ST 315.1SR 446.1SS 168.7

CRT -.6285 CR8 -.6233 CST .9929

L$A 519.1NSA 238.7 SSA 17.7

ELl 500.6 EL2 218.4 ALF 120.28

NID-O2UI_E EXECUTION ACCURACY

SGT S77.3 SGR 457.4 SG3 B2.9
RRT -.2740 _ .,_391 RTF -.7L_30

$6_ 9_9.4 _3 -.0391 RI3 .7267

SGI 889.1 S_2 434.1 THA 169.29
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH 0ATE SEP 1 1970

HELIOCENTRIC C_IC

RL 150.98 LAL .00

RP 107.g7 LAP -.97

RC 41.Z09 GL -5.19

PLANE TOCENTRIC CONIC

C3 22.162 VHL 4.708

LNCH A?NTH LNCH TINE

90.00 8 48 40

90.00 12 24 9

100.00 9 44 37

I00.00 14 lO 53

1Z0.00 10 6 Z4

110.00 16 5 36

FLIGHT TIN[ 78.00 ARRIVAL GATE NOV ]8 1970

LOt. 338,15 VL

LOP 59.80 VP

GP -11._7 ?AL

DISTANCE J92.4§3

24,867 GAL -2,1! AHL 90,98 HCA 81.65 SMA

36.314 GAP -|6.88 AHP 90.14 TAL 184,97 TAP

96,14 ZAP 11,49 ETS 96,11 ZA£ 160,26 ETE

116.45 ECC .29858 INC .9819 Vl 29.511

266.62 RCA 81.68 APO 151.22 v2 35.098

337,78 ZAC 89.93 ETC 260,26 CLP 2.27

0LA -25.64 RAL 238,74 RAO 6567,9 VEL 11.981PTH 2.14 VHP

L-; TINE |NJ LAT INJ LONG |NJ RT ASC INJ A214TH INJ TIHE

1272,04 9,00 347,05 104.64 116.96 9 9 52

5850.06 26,01 2190.12 Y10.85 101.61 14 1 39

1091.36 6,77 332.58 103,44 119.18 10 2 49

5_O5,97 28,49 255,32 111.37 99,46 15 42 39

1023.03 2.13 324,54 100.57 IZ4.12 10 23 27

5147,O7 33,90 LP'ZI_,85 112.16 94,71 17 31 23
NI0-C,(X_ EXECUTION ACCURACY

SGT 911.1S(_ 463.5 SG3 92.1

RRT -.3_. RRF .3354 RTF -.7372
SG6 1012.2 I123 -.O453 RI3 .7448

_1 _'_5.3 _ 4_1.5 THA 168.60

OIFFERENTIAL CORRECTIONS

TOE ,1714 TRA -.6146 TC3 .3327 84U .1062

R0E -.3666 RRA -._ RE3 -.1333 F4U .02572

FOE -.0897 FRA .3540 FC3-1,0049 BSP 2596

BOE .4047 8RA .6146 gC3 .3585 FSP -L>"Z_

10.529 0PA -_0.62 RAP 236,84 ECC 1.3647

F_ CST TIH INJ 2 L4T INJ 2 LONG

672.0 12.54 340.17

5250.! 27.35 271.71

491.4 10.61 325.90

4906.0 29.50 246.66

423.0 6.60 318.30

4547,1 34,18 219.62

CR81T 0ETERNINATION ACCURACY

ST 324,9 SR 446,2 S5 165.9

CRT -.6403 CRS -.5976 CST .9908

LSA 523,4 NSA 240,6 SSA 18.5

ELI 506,2 EL2 220,0 ALF 121.63

LAUNCH DATE SEP 1 1970 FLI_T TINE 80.DO ARRIVAL DATE NOV 2D 1970

0I$TANCE |99,206

LCI. 338,15 VL 25,119 GAL -2,14 AZL 90,79 HCA 84,86 SN4 117,75 gCC ,28468 INC ,7905 Vl 29,511
L(_ 63,01 VP 36.499 GAP -15.85 AZP 90.07 TAL 185.65 TAP 270.52 R_A 84.23 APO 151.27 v2 35.111

GP -11,96 ZAL 97,35 ;PAP 11,97 ETS 88,33 ZAE 157,76 ETE 337,18 2AC 89,38 ETC 260,49 ELP ,35

HELIOCENTRIC CCNIC

RL 150.98 LAL .00

RP 107.93 LAP -.79

RC 41.891GL -4,45

PLAN[TOCENTRIC CONIC

¢3 19.899 _ 4.46!
Lf_J'_ A_TM LNCH TII4E

90.00 8 26 II

go.00 12 37 40

I00.00 9 25 50

IO0.DO 14 20 43

110.00 9 52 15

110.00 16 I_ 47

OLA -24.67 RAL 237.62 RAO 6567.8 VI[L 11,8_ PTH 2.11VHP 9.965 OPA -31.64 RAP 238.06

L-I T|NE ;NJ LAT |NJ _ |NJ RT AS(: JNJ AZNTH INJ TZt4[ PO CST T_N INJ 2 LAT

1307,8& 7,89 _49.|0 J01,_ |17,28 8 47 59 707.8 11.48

5762,56 17,06 173,93 107,69 98,68 14 13 43 5162,6 27,98

1115.31 5.98 333.g_ 100,16 I19.34 9 44 25 515,3 9.84

5430.32 29.21 149.81 |06.02 96.65 15 51 14 4850,3 29.82

1032.41 1,77 325.03 97.56 124,J4 10 9 28 432,4 6.24
5085.99 34.14 ;Z_4.10 108,45 91 ,gO 17 35 33 4486.0 34.02

DIFFERENTIAL CCR_ECTION$ NID-¢.OUR!iE EXECUTION ACCURACY

TOE .'|700 TRA -.5956 TC3 ,41_f2 8AU .1201 _T 945.9 `%R 4_0.5 S_3 102.3

ROE -.3462 RRA -.OOO9 RE3 -.1723 FAU .02743 I;_T -.3443 _ .3757 RTF -.7547
FOE -.0808 FRA .3_0 FC3-1.1935 BSP 2782 _ |0_6.5 R23 -.0495 R13 ._632

80E .3857 8RA .5956 Be3 .4514 I_SP -25_ SGI 9_3.3 `%2 433.7 THA 167.76

ECC 1,3275
INJ 2 LONG

342,26

265,39

327,26

241,06

318.80

214.85

ORBIT 0ETERNIN_TION ACCUR4CV

ST 334,0 SR 444,7 SS 160,7

CRT -.6533 CRS -.55T0 CST .9841

LSA 525,7 MSA 241,6 SSA 19,4

ELI 510,7 EL2 220.2 ALF 123.02

LAUNCH I_ATF SEP 1 1970 FLIGHT TINE 82.00 ARRIVAL CATIr NOV 22 1970

HELIOCENTRIC CONIC 0ISTANCE 205,969

RL 150.98LAL .DO LOt. 3_,15 VL 25,349 GAL -2,37 AZL 90,60 HC_ 88,08 S,qA 118,98 ECC ,27193 INC ,6010 Vl 29.511

RP 107,89 L4P -.60 LOP 66,23 VP 36,669 GAP -14,87 AZP 90,02 TAL 186,39 TAP 274,4T RCA 86,63 APO 151,33 V2 35,123

RE 42.728 GL _3.59 GP -12.73 ZAL 98,67 ZAP 12,83 ETS 79,34 ZAE 155,40 ETE 336,44 ZAE 88,75 ETE 260,71 ELP -1.61

PLAN[TOCENTRIC CONIC

C3 17.968 VHL 4.239 0L4 -23.55 R4L 236.42 RA0 6567.7 VI[L 11.805 PTH 2.09 VHP 9,429 OPA -32.71 RAP 239.21 ECC 1.2957
LNCH AHNTH LNCH TII4[ L-J TIME INJ L4T ZNJ LONG |NJ RT AS_ |NJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT ZNJ 2 LONG

9/3.00 8 3 _ 1346.35 6.68 351.28 97.85 117.58 8 25 55 746.3 10.32 344.50

90,00 12 50 52 §675,97 27,_0 267,70 104.40 95,64 14 25 28 5076,0 28,29 259,07

100.00 9 6 9 1144,05 5.01 335.51 98,94 1|9,51 9 25 13 544,0 8,91 328.88

IOO,00 14 30 52 5353,50 29,68 244,15 |04,59 93,71 16 0 6 4753,5 29.88 235,35

lID.DO 9 36 58 1047,40 1,20 325,81 94,57 124,16 9 54 25 447,4 5,67 319,59

110,00 16 16 32 5022,91 34,17 219,17 104,70 88;99 17 40 15 4422.9 33,65 209,96
OIFFERENTIAL CORRECTIONS NID-CCI_SE EXECUTION 4CCU_ACY ORBIT 0ETERNIN_TION ACCUR_C_

TOE .1649 TRA -.5765 TC3 .5052 8AU .1323 SGT 977.6 _ 478.9 ,T_3 113.6 ST 338.9 _ 441.3 SS 153.5

RCE -,3264 RRA .0010 RE3 -.2197 F4U ,OL_4 RRT -,3830 _ .4104 RT1F -.7682 CRT -.6588 CRS -.4944 EST .9697
FOE -.0685 FRA .3621 FC3-1,4138 0SP L_87 SG_ 108_.6"1_ -.0385 R13 .7780 LSA 523.2 NSA 242.9 SSA 20,5

80E .3657 6RA ,5765 BC3 ,5509 FSP -284 SGI 99_,8 S_. 433,1 THA 1.66,86 ELI 511,0 EL._ 220.2 ALF 123,97

LAUNCH OATE SEP 1 1970 FLIGHT TINE 84.00

HELIOCENTRZC CONIC 0ISTANCE 212.7_8
RL 150.88 LAL .DO LQ. 338.15 VL 25.559 GAL -2.5J AZL 90.41 _ 91.30 5N4 120.13 ECC ,26027 IN(: .4118 Vl 29.511

RP 107,86 LAP -,41 LC_P 69,45 VP 38,8_6 GAP -13,92 AZP 89,99 TAL 187,17 TAP 278,47 RE4 88,86 4PO 151,40 V2 35.135

RC 43.711 GL -2,61 GP -13.58 ZAL I00.0_ ZAP 14,03 ETS 71.48 ZAE 153.19 ETE 335,54 ZAC 88.02 ETC 260.92 CLP -3.63
PL4NETOCENTRIC CONIC

C3 16.326 VHL 4.040 OLA -L_,27 RAL 235.18 RAO 6_d_.7 V_L ||.735 PTH 2.07 VHP 8.920 OPA -33.84 RAP 24_.30 ECC 1.2687

LNO'I A2NTH LNCH TINE L-I TINE INJ LAT |NJ LO_ INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

90,00 7 40 31 1388.08 5,38 353,64 94,63 117.85 8 3 39 788,1 9,04 346.90

90,00 13 3 54 5589._3 18,21 261.45 IO1.06 9_.53 14 37 4 4990,0 28,27 252.78
100.OO 8 45 46 1177,51 3.89 337.35 93.82 119,68 9 5 23 577.5 7,81 330,76

I_X].00 14 41 20 5275,80 29,89 2M,39 101,11 90,68 16 9 16 4675,8 29,66 229.59
110.00 9 20 42 1067.95 .41 3_1_.89 91,65 124.18 9 38 30 468.0 4.90 320.67

110,00 16 22 53 4958.12 33,98 214,12 100,97 86,01 17 45 31 4358,1 33,05 205,00

DIFFERENTIAL CORRI[CTIONS NI0-C(_UR_ _CUTION ACCURACY ORBIT OETERNINATION ACEURAC_

TOE .1581 TRA -.5579 TC3 ._O43 BAU o1451 SGT |009.8 `%R 489.4 SG3 126.3 ST 340.9 SR 435,4 55 144,6

ROE -.3070 RR4 .0027 RE3 -.2768 FAU .03147 RRT -.4155 _ .4686 RW -.7817 CRT -.6602 CRS -.3927 CST .9381

FOE -,0512 FRA ,3659 FC3-I ,6_87 BSP _O_5 S_ 1112,1 1_3 -,0676 R13 ,7931 LSA 516.2 MSA 244,4 SSA 21 .8

_OE ,3453 _RA ,5579 6C3 ,6646 F._o -321 SGI 1033,7 ,%2 431,8 THA 165,84 ELI 507,5 EL2 219,7 ALF 124,74

ARRIVAL DATE NOV 24 1970
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OD

LAUNCH OATE SIEP 1 1970

141ELZC(ENTRI C CONIC

RL 150.98 LAL .00

RP 107.82 LAP -.22

RC 44.829 GL -1.48

PLAI4[ TOCFNTRI ( CG_II C

C3 14.935 VHL 3.e_5

LNO4 A_I4TH LIMCH TII4E

90.OO 7 17 24

90.00 13 16 55

100.00 8 Z4 51

100.0O 14 52 9

110.00 9 3 41

II0.O_ 16 29 49

FLIGHT TIME 86.00 ARRIVAL 0ATE NOV 26 1970

0ISTANCE 219.508

LOL 338.15 VL 29.751 GAL -2.64 AZL 90.Z2 H(A 94.52 .SmAAIZI.21 ECC .24966 INC

LCP 72.67 VP 36.970 GAP -13.02 AZP 89.98 TAL 187.99 TAP 282.51 RCA 90.95 APO
GP -14.53 Z4L 101,fl6 ZAP 15.59 [TS 64.84 ZAE 151.14 FTF 334.48 ZAC 87.18 ETC

• 2222 Vl 29.511

151.47 VZ 35.146

261.12 CLP -5.70

OtA -20.84 RAL 233.91 RAO 5567.5 VEL JI.676 PTH Z.05 VHP 8.437 OPA -35.04 RAP 241.31 £CC 1.2458

L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ Tile[ PO CST TIM INJ 2 LAT INJ 2 LONG
1433.35 3.91 356.18 91.56 118.07 7 41 17 833.4 7.64 349.48

5504.49 28.31 25fl._ 97.71 89.40 14 48 40 4904.5 27.93 246.55

1215.63 2.60 339.43 90.84 I19.79 8 45 7 615.6 6.55 332.89

5197.44 29.81 232.56 97.67 87.62 16 18 48 4597.4 29.16 223.82

1093.95 P.58 328.24 88.85 124.18 9 21 55 494.0 3.91 322.03

4891.88 33.54 209.00 97.31 83.00 I7 51 21 4291.9 32.21 200.02

OIFF£RI_NTIAI,. O_N_[CTI_ NID-(.Q_J[ [_CUTIOI ACCURACY ORBIT OETERNINATION ACCURACY

TOE .1494 TRA -.539_ 7£3 .7103 _ .1576 SGT 1040.6 _R _02.8 SG3 140.S ST 339.5 SR 426.7 SS 136.1
ROll -.2877 RR4 .0046 f_,3 -.3442 FAU .03382 RRT -.4717 _ .5Z05 RT1F -.7943 CRT -.6572 CRS -.2354 CST .8726

FOE -.028§ FRA .3201 FC3-1.9(_06 BSP 3163 _ 1155.7 R_J -.0773 R13 .8076 LSA 504.6 NSA 246.3 SSA 23.1

8Or .3242 BRA .5395 8(3 .7893 IrSP -362 `%1 1072.7 S_, 4_0.1 THA 164.63 ELI 499.5 EL2 218.6 ALF 125.34

LAUNCH OAT£ SlIP 1 1970 FLI(_IT TINE 88.00 ARRIVAL 0ATE NOV 28 1970

HELICX:ENTRIC CCNIC

RL !50.98 taL .00

RP 107.79 LAP -.03

RC 46.073 GL -.22

PLAN[TOC[NTRIC CONIC
C3 13.763 _ 3.710

LN_._4 A_TH LIklIC_ TIME

90.00 6 54 12

90.00 13 30 3

100.00 8 3 37
1(30.00 15 3 19

110.00 8 46 5

110.OO 16 37 EL

01FFKRI[NTIAL CORR_CTIOk_
TOE .1384 TR_ -.5211 TC3 .8208 8AU .1700

ROE -.Z682 RRA .00_ RC3 -.4238 F/_J .03644

FOE .OO11FRA ._742 FC3-2.2_ _P 3310

BOE .3018 8RA .SEll BC3 ._37 FJk° -410

0ISTM_I[ 22t$.276

338.13 VL 25._23 GAL -2.77 AZL g0.03 t._ 97.74 _ 1_.21ECC .24004 IK .0280 Vl 29.511

75.89 VP 37.1(_ GAP -12.15 AZP gO,O0 TAt. 188.84 TAP _16.$8 RCA 9_.88 APO 151.55 V2 35.158

GP -15.59 7AL |03.09 ZAP 17.42 ETS 59.39 7_1[ 149.26 [TE 333.24 ZAC 86.22 ETC 261.31CLP -7.86

Ota -19.24 RAL 232.65 RAO 6_67.5 VI[L 11.629 P/N 2.04 _IP 7.980 OPA -3_.33 RAP 24Z.22 ECC 1.2265
L-I TIN[ INJ taT INJ .L_NG INJ RT ASC INJ AZNTH INJ. TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1482.32 2.34 3_8.92 88.69 118.23 7 18 54 882.3 6.09 352.25

5419.39 26.09 248.26 94.44 86.29 15 0 23 4819.4 27.28 240.41

1298.30 I.I6 341.80 88.03 119.87 B 24 36 658.3 5.12 335.25
5118.64 29.44 Z"Z6.74 94.31 84.57 16 ZB M 4518.6 28.38 218.09

1125.23 -1.78 329.87 86._ 124.14 9 4 _0 325.2 2.72 323.67

4824.47 3_.87 Z03.85 93.77 80.03 17 57 43 4224.5 31.14 195.06

N|O-_.Ol._ [_CUT|(_I ACCURACY OR1BIT 0[T[RNINATION ACCURACY

`%T 1069.Z S_ 5_).Z `%3 156.2 ST 333.8 SR 414.4 SS 131 .4

RRT -.3_01 _ .5751RI"IF -._057 CRT -.6474 CR5 -.0048 CST .7472

SG8 1189.0 _3 -.0883 R13 .8214 LSA 487.6 N$A 249.0 SSA 24.7

`%1 II09.2 K2 428,3 THA 183.23 £L! 485.8 EL2 217.0 ALF 125.69

LAIJN_H 04T[ S(P 1 1970 FLIGHT TIN[ 9_.00 ARRIVAL 0ATE NOV 30 1970

P_LI(_ENTRIC CON|C
RL 150.98 LAL ._

RP 107.76 LAP .16

RC 47.431GL 1.19

PLAN[TOC[NTR|C CONI_

C3 12.785 VHL 3.576

LN_H AZNTH LN_H TIN[

90.00 6 31 4

90.00 13 43 74

100.00 7 42 14

I00.00 15 14 55

110.(30 8 28 8

I10.0_ 16 45 30

DISTANCE 233.040

L(:_. 338.15 VL 26.083 GAL -2.89 AZL 69.84 HCA 10(3.97 SNA 123.14 [CO .23134 INC

LOP 79.12 VP 37.223 GAP -11.32 ATP 90.03 TAL 189.70 TAP 290.67 RCA 94.66 AFO

GP -16.77 7AL 104.65 7AP 19.50 KTS 54.83 7AE 147.54 [T[ 331.82 7AC 85.13 ETC

• 1630 Vl 29.511

151.63 V2 35.168

261.48 CLP -_'0.09

OLA -17.50 RAL 231.42 RA0 6567.5 NIL 11.583 PTH 2.03 VHP 7.549 0PA -37.71 RAP 243.01 ECC 1.2104

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIN[ PO C$T TIN INJ 2 LAT INJ 2 LONG
1535.04 .64 1.86 86.05 118.31 6 56 39 935.0 4.42 355.22

5334.69 27.57 242.84 91.29 83.26 15 12 18 4734.7 26.35 234.39

I]O5.39 -.44 344.345 85.45 119.89 8 3 59 705.4 3.54 337.85
5039.57 28.79 220.95 91.10 81.59 16 38 54 4439.6 27.33 212.45

1161.59 -3.16 331.77 93.75 124.05 8 47 29 561.6 1.33 325.57

4756.14 31.95 19_.74 _.42 77.13 18 4 46 4156.1 29.83 190.16
OIFFER[NTIAL CORIq[CTIONS NIO-¢..OURS[ ELOCUTION ACCURACY ORBIT 0[TERMIN_TION ACCURACY

TOE .1248 TRA -._O32 TC3 .9317 8AU .1821 `%T I0_4.9 _ 542.8 `%3 173.6 ST 323.6 SR 397.6 SS 136.3

ROE -.2480 RRA .OOeJO RC3 -.5166 FAU .03934 RRT -._J3 RRF .6310 RI"F -.8158 CRT -.6283 CR$ .2830 CST .5468

FOE .0393 FR4 .3788 FC3-2.6637 _SP 3446 S_ ILP'Z2.0 R_3 -.I_07 RI3 .8345 LSA 465.4 NSA 253.3 SSA 26.5

8CE .2777 _qA ._033 8C3 1.0654 FSP -462 S_I 1145.1 S_ 426.7 THA 161.59 EL1 465.4 EL2 Z13.1 ALF 125.86

LAUNCH OATS" SAEP 1 1970 FLICk.IT TINE 92.00 ARRIVAL OATE 0[C 2 1970

P_ELIOCKNTRIC CONIC

RL 1_.98 LAL .00 LCI. 3)8.15 VL 26.226 GAL

O|8T_MQE 239.795

-3.01ATL 89.64 I,(A 104.19 SNA 124.00 ECC .22350 INC .3620 Vi 29.511

RP 107.72 LAP .35 LOP 82.34 VP 37.333 GAP -10.51 A2P gO.09 TAL 190.57 TAP 294.77 RCA 96.29 APO

RC 48.893 GL _,74 GP -18.09 ZAL 106.I9 lAP 21.83 [TS 51.11 7AI[ 145.97 ETE 330.18 ZAC 83.89 ETC

PLANK TO(KNTR I C CONIC

C3 11.974 VHt. 3.4_ OLA -15._0 RAL 230.25 RAO 6567.5 V[L 11.548 PTH 2.02 VHP 7.145 0PA -39.Z0 RAP

LNO4 A?MTH LNCH TIN[ L-I TIME INJ taT |NJ _ INJ RT AS( INJ AZt4TH INJ TIME
gO.O0 6 8 5 1591.52 -1.19 5.01 83.67 118.29 6 34 36

90.00 13 f17 3 5250._9 26.75 236.81 B_.32 80.34 15 24 33

100.00 7 ZO 50 1356.76 -2.18 347._0 83.I2 119.82 7 43 27

100.0_ 15 26 59 4960.38 27.87 215.24 88.O9 78.73 16 49 39

110.00 8 9 59 1202.79 -4.73 333.93 81.93 123.89 8 30 2

110.OO 16 54 19 4_7.12 30.79 193.69 87.29 74.36 18 12 26

OIFFER£NTIAL CORR[CTIONS NIO-COUR_ _XECUTION ACCURACY

TOE .1086 TRA -.4865 TC3 1.0_2 _AU .1939 S_T 1117.1 SGR 572.1 SG3 192.8

ROE -.2266 RRA .0119 RC3 -.6233 FAU .04249 RRT -.6173 _ .6864 RTF -.8244

FOE .0875 FRA ._851 FC3-3.0720 BSP 3574 S_ 1255.1 R_3 -.1146 R13 .8470

_OK .2fl13 eRA .4866 8C3 1 .2109 FSP -52_ ,%1 1180.6 ,%2 425.9 THA 159.70

15_.72 V2 35.179

261.62 CLP -12.42

243.66 ECC 1.1971

PO CST TIN INJ 2 LAT INJ 2 LONG
991.5 2.61 358.38

4650.4 25.14 228.51

756.8 1.80 340.68

4360.4 26.03 206.93

602._ -.25 327.72

4087.1 28.34 185.35

CRBIT 0ETERNINATION ACCURACY

5T 309.4 5R 375.5 SS 156._

CRT -.5963 CRS .3487 CST .3200

LSA 439.3 MSA 259.7 SSA 28.4

EL1 437.3 EL2 213.3 ALF 125.95
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE S£P I 1970 FLIGHT TIME 94.00 ARRIVAL 0ATE OEC 4 1970

HELIOCENTRIC CONIC

RL 150.98 LAL .(30

RP 107.69 LAP .54

RC 50.431 GL 4.44

PLANE TOCENTR I C CONIC

C3 11.313 VHL 3.364

LNCH ATMTH LNCH TIME

9(3.00 5 45 21

90.00 14 11 8

IOO.OO 6 59 35

IOO.OO 15 39 36

110.00 ? 51 50

110.OO 17 3 50

LOL 338.15 VL 26.355 GAL

LOP 85.57 VP 37.433 GAP

GP -19.56 ZAL 107.70 ZAP

DISTANCE Z46.539

-3.12 ATL 89.43 HCA 107.4Z SNA

-9.74 AZP gO.J7 TAL 191.44 TAP

24.39 ETS 48.02 7AE 144.54 ETE

124.79 ECC .Z1648 IN(: .5668 Vl 29.511

298.86 R¢A 97.78 APO 151.81 V2 35.188

328._0 ZAC 82.49 ETC 261.74 CLP -14.86

OLA -13.57 RAL 229.17 RAO 6567.4 VIEL 11.520 PTH 2.01 VNP 6.767 DPA -40.8J RAP 244.14
L-! TINE |NJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

1651.73 -3.13 8.37 81.59 118.16 6 12 53 1051.7 .66
$1_.46 25.65 230.91 85.60 77.58 15 37 14 4566.5 23.69

1412.26 -4,06 350.Z5 81.08 119.64 7 23 7 812.3 -.08

4861.17 26.69 Z09.65 85.33 16.01 17 0 57 4281.2 E4.50

1248.60 -6.46 336.55 79.59 125.64 8 12 39 648.6 -2.00

4617.59 29.41 188.75 84.44 71.73 18 20 47 4017.6 26.63
DIFFERENTIAL CORRECTIOMS

TOE °0895 TRA -.4709 TC3 I .1355 BAU .Z054
ROE -.2031RRA .0156 RC3 -.7448 F_4J .04592

FOE .1485 FRA .3930 FC3-3.5141 8_IP 54_g0

BOg .2220 BRA ,4712 BC3 1.3580 FSP -583

NIO-C, OJRS£ EXECUTIQq ACCURACY

S_T 1134.8 _ _.5 SG5 215.9

I_T -._E _ .7395 RTF -.8315

lg_8.1 _ -.1_00 RI3 .8591

SG| 121_.5 _ 426.4 THA 157.50

ECC 1.1862

INJ 2 LONG

1.74

2ZZ.79

343.72

201.54

330.11

180.66

ORBIT 0ETERI4INATION ACCURACY

ST 291.7 SR 346.4 S$ 195.4
CRT -.5458 CRS .7321 CST .1455

LSA 412.9 NSA 268.1 SSA 30.Z

ELI 400.5 EL2 211.4 ALF 126.21

LAUNCH DATE _[P 1 1970 FI.I_IT TIME 96.00 ARRIVAL 0ATE 0EC 6 1970

HELIOCENTRIC C(_ll C

RL 150.96 LAL .OO

RP IO7.67 LAP .73

RC 52.0_ GL 6.R8

PLAN[TOCENTRIC C041C

C3 IO.785 VHL 5.284

LNO'& ATNTH LNQI4 TINE
90.00 5 L_'Z _

90.00 14 25 45

I00.00 6 38 34

100.00 15 52 5O

110.00 7 33 48

1 IO.OO 17 14 6

LQ. 33b.13 VL 26.470 GAL

l.OP 88.80 VP 37.523 GAP

GP -21.Z0 ZM,, 109.13 ZAP

OISTM_QE 25_.271

-3.P', p AZl. 89.L=_ HCA 110.65 SNA

-_J.O0 A2P g0.27 TAL 192.29 TAP

27.19 ETS 45.43 ZAI[ 143.22 ETE

125.52 ECC .21021 IN(: .7791 VJ 29.511

302.94 RCA 99.15 APO 151.90 V_ 35.198

326.15 7AC 80.90 ETC 261.82 CLP -17.43

01..4 -11.40 RAt. 228.Z0 RAO 6_7.4 VI[L 11.497 PIH 2.00 _ 6.417 OPA -42.56 RAP 244.42 ECC 1.1775

L-I TINE INJ I.AT INJ _ |NJ RT AS( INJ AZNTH INJ T|ME PO C$T TIM INJ 2 LAT INJ 2 LONG

1715.fd_ -5.17 11,96 79.85 117,88 S 51 34 1115.7 -1.40 5.31

5O82.87 24.50 L_3.16 83.17 75.00 15 5O 28 4482.9 22.01 217.24

1471.78 -'6.05 353,54 79.55 |19.33 7 3 6 871.8 -2.10 346.99

4801.99 25.27 _4.ZD 82.87 73.47 17 12 52 4202,0 22.76 196,30

12_.81 --8.35 339.01 77.94 123.27 7 55 27 698.8 -3.91 332.73

4547.72 27.82 183.93 81.91 69.28 18 29 53 3947.7 24.74 176.11

0R1_1T OETERNINATION ACCURACY

ST 272._ SR _09.0 SS 251.3

CRT -.4681CR$ .8340 CST .0691
LSA 395.4 NSA 274.5 SSA 31.7

ELI 554.4 EL_ 209.7 ALF I_7.41

DIFFERENTIAL CORRI[CTICNS

TOE .0675 TRA -.4_75 TC3 1.21_ _J ._16_
ROE -.1767 RRA .O204 RC3 -.8808 FAU .04953

FOE .2_41FRA .4040 FC3-3.9776 85P 37"/'4

BOE .189'2 BRA .4_0 8C3 1_4995 FSP -650

NID-_URS_ EXECUTION ACCURACY

SGT |145.9 _KR 656.6 $63 2_.5

RRT o.7007 RRF .7883 R1T" -.8360
13_o_} R_3 -.1474 R|5 .8705

SGI |248.4 S_ 429.8 THA 154.95

LAUNCH DATE SEP I 1970 FLIGHT T|XE 98.00 ARRIVAL DATE OEC 8 1970

H_LIO(ENTRIC CONIC

RL 150.98 LAL .00

RIP 107.64 LAP .9_

RC 53.818 GL 8.27

PLANET(_ENTRIC CONIC

C3 10.376 VHL 3.221

LNCH ATNTH LN_H TIME

90.OO 5 0 58

gO.OO 14 41 2

1OO.OO 6 17 52

IOO.OO 16 6 49

110.00 7 15 59

110.00 17 25 12

DISTANCE 259.987

L_. 338.15 VL 26.574 GAL -3.52 ATL 89.00 P_:A 115.88 SqA 126.17 ECC .20464 IN( 1.0007

LOP 9_.04 VP 37.605 GAP -8.ZB ATP 5O.41 TAL 195.10 TAP 306.99 RCA 100.35 APO 151.99

GP -_5.04 74L 11D.45 ZAP _0.22 ETS 43.21ZAE 141.98 ETE 523.71 ZkC 79.12 ETC 261.86

DL4 -9.10 RAL Z27.36 RA0 6567.4 V[L 11.479 PTH 2.00 VHP 6.095 OP4 -44.46 RAP 244.46

L-I TIME INJ I.AT INJ LONG |NJ RT AS(_ INJ ATNTH |NJ TIME PO C$T TIM INJ 2 LAT

1783.32 -7.31 15,78 78.42 117.45 5 30 4_ 1183.3 -3.58

4999.53 22.72 219.56 81.06 72.65 16 4 22 4399.5 20.13
1555.24 -8.15 357.08 77.97 118.86 6 45 27 935.Z -4.Z4

4722.84 23.63 198.89 _0.74 71.14 17 25 52 4122.8 20.84

1555.2_ -10.57 541.93 76.65 122.76 7 38 33 753.2 -5.98
4477.60 _.04 179._ 79.71 67.03 18 39 49 3877.6 _Z.70

DIFFERENTIAL C.ORR_CTI(_NS

TOE .O412 TRA -.44_1 TC3 1._7 _MJ ._

ROE -.1458 _A .0272 RC3-1.029_ FAU .05324
FOg .3188 FRA .4213 FC3-4.4418 BSP 3793

• 1519 _RA .4489 8C5 1.6276 F_P -717

NIO-C,C_SE E_CUTION ACCURACY

S_T 1147._ _ 713.8 SG3 2_.4

RRT -.'lv_gZ RRF ,8310 R'(F -.8571

S6B 1351.4 I_J -.1671 R13 .8815

SGI IZTB.Z S6Z 438._ TNA 152.02

Vl _9.511

VZ 35.206

CLP -_0.13

ECC 1.1708

INJ 2 LONG

9.09

211.85

3fl0.48

191._I

335.59
171.69

ORBIT 0ET_RMINATION ACCURACY

ST 254.2 S_ 260.5 SS 325.0
CRT -.3481CRS .8834 CST .0999

LSA 405.6 _:,- _69,4 SSA 3_.4

ELI _98.9 EL_ 3_7.7 ALF 13_.97

LAUN04 DATE SIEP 1 1970 FLIGHT TIME IO0.O0 ARRIVAL DATE DEC 10 1970

I'lL |OCENTRIC CCNIC

RL 15O.98 LAL .O0

RP IO7.61 LAP 1.10

RC 55.612 GL 10.40

PLANE T(XENTRI C C'_NZ C

C3 10.077 VI'N. 3.174

LNO< AZNTH LNCN TIN[
gO.O0 4 I1920

_O.OO ¢4 57 8

IO0.O0 5 57 29

100.OO. 16 Zl 39

110.OO 6 58 L_

II0.00 17 37 11

01 STAND[ L_.M5

LCL 338.15 Vl. L_.667 GAI. -3.40 421. M.77 PEA 117.11 S_4A

L_P 95._'7 VP 37.678 GAP -7.59 4ZP S10,_6 TAL 193.88 TAP

OP -2S.07 Z_M,. 111.64 TAP 53.51 ETS 41._4 ZAE 140.78 ETE

126.77 £CC .19970 INC 1.2338 Vl 29.511

511.00 RCA 101.45 APO 152.08 V_ 35.214

520.93 ?AC 77.11ETC 261.84 CLP -22.99

0LA -6.f_3 RAL 2"_6.6_ RN) 6567.4 V|[l. 11.466 PTH 1.99 VHP 5.B02 0Pk -46.52 RAP 244.Z0 ECC 1.1658

L-I TIME IN,/ I.AT INJ-LO_ INJ RT AS_ INJ A214TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1834.86 -9.53 19,845 77.38 116.79 S 10 15 1254.9 -5.86 13.11

4916.2_ 20._ 214.12 79._0 70.47 16 19 4 4516._ 18.07 206.61

1(}02.73 -10.35 .89 76.95 118.Z0 6 24 12 1002.7 -6.50 354.22

4643.61 _1.79 193,73 78._ 69.01 17 39 5 4043.6 18.74 186.26
1411.89 -12.51 345.13 75.67 1L_.07 7 21 58 811.9 -8.18 338.70

4407.2"Z 24.09 174.7_ T_.g0 64.98 18 50 39 3207._ 213.52 167.40

ORBIT 0ETERMINATION ACCURACY

ST 239.1 SR 205.7 SS 398.0

CRT -.5O27 CR$ .900Z CST .1003

LS4 440.7 NSA _50.3 SSA 32.4

ELl 257.6 EL2 182.0 ALF 148.26

DIFFERENTIAL CC_[CTI<]M_

TOE .O276 TR_ -.4_ TC3 1 °3357 B,_J ._423
ROE -.1128 RRA .03_7 RC3-1.2t046 FAU .05773

FOE .4172 FRA .4278 FC3-4.9_93 8_IP 4136

BOE .1162 BRA .4276 BC5 1.7987 FSP -817

MID-CCUI_E EXECUTION ACCURACY

_GT 1149.8 _ 793.7 SG3 287.7

RRT -oT_3 I_ r .8_7 RT1V -.845O

SC_ 1597.1 R_5 -.1666 R15 .8968

SGI 15Z7.J SG_ 4_H_.8 THA 148.07
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 197Oi

LAUNCH DATE SEP ] 1970 FLIGHT TIME 102.00 ARRIVAL DATE DEC 12 1970

HELIOCENTRIC CCNIC 0ISTAI_CE 273.364

RL 130.98 LAL .DO LOt. 338.15 VL 26.749 GAL -3.48 A?L 88.52 HCA 120.35 S_4A 127.30 ECC .19535 INC 1.4809 Vl 29.511

RP IO7.59 LAP 1.28 LOP 98.51 VP 37.743 GAP -6.93 AZP 90.75 TAL 194.61 TAP 314.96 RCA 102.43 APO 152.17 V2 35.222

RC 57.469 GL 12.68 GP -27.34 ZAL 112.66 ZAP 37.03 [T$ 39.45 ZAI[ 139.57 ETE 317.79 ZAC 74.87 ETC 261.77 CLP -26.02

PL4NETOCENTRIC CCNIC

C3 9,881 VHL 5.143 0LA -4.16 RAL 226.13 RA0 6567.4 VlEL 11,457 PTH 1,99 VHP 5.540 0PA -48.75 RAP 243.60 ECC 1.1626

LNO4 ATMTH LNCH TIN[[ L-I TIN[ INJ LAT INJ _ INJ RT ASC ]NJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LON6

90.00 4 18 4 1930.42 -11.82 24.24 76.74 115.92 4 50 14 1330.4 -8.23 17.39

90.00 15 14 12 4832.86 18.94 208.81 77.92 68.54 16 34 45 4232.9 15.85 201.49

IDO.DO 5 37 27 1674.31 -12.62 4.99 76.32 117.32 6 5 21 1074.3 -8.86 358.22

I00.00 16 37 30 4564.20 19.77 188.69 77,56 67.11 17 53 34 3964.2 16.50 181.43

110.00 6 41 13 1474,66 -14.75 348.61 75.09 121.19 T 5 48 874.7 -10.51 342.07

110.00 17 flO 13 4336.61 21.99 170.31 76.46 63.14 19 2 29 3736.6 16.21 163.22

DZFFER1ENTIaL CCIR1_CTION$ NZ0-COURSI[ EXECUTION ACCURACY ORBIT 0ETERNINATION aCCURaCY

TOE .DO56 TRA -.4145 TC3 1.3477 BAU .2334 S6T 1138.6 S6R 884.8 $63 314.6 ST 228.9 SR 134.8 55 490.7
ROE -.0715 RRA .0421 RC3-1.3867 FAU .06186 RRT -.79_18 W .gO15 RTI r -.8447 CRT -.2348 CRS .8727 CST .20fl3

FOE .5432 FRA .4471 FC3-5.4199 BSP 4281 S_B 1440.4 R23 -.1735 R13 .9098 LSA 506.9 N5A 231.2 5SA 30.9

8DE .0717 8RA .4166 8C3 1.9337 FSP -gO3 SGI 1389.4 SG_ 446.6 THA 143.84 ELI 232.1 EL2 129.3 ALF 168.52

LAUN(._ DATE _P I 1970 FLIC_4T TINIE 104.00 ARRIVAL 0ATE 0EC 14 1970

I_LI(XENTRIC CONIC

RL 150.98 I..AL .00

RP 107.57 LAP 1.45

RC 59.3_2 GL 15.11

PLANETOCENTRIC CONIC

C3 9.784 VHL 3.128
LNC.14 AZeNTH LNCH TINE

9O.00 3 57 3

90.00 15 32

IDO.DO 5 17 41

100.00 16 54 31

110.00 6 24 18

110.00 18- 4 23

OIFFENI[NTIAL CORI_CTIONS

TOE -.0148 TRA -.4038 TC3 1.32_H5 _AU ._5

ROE _.0217 RRA .0545 RC3-1.5788 FAU .06583

FOE .6883 FRA .4721 FC3-5.8246 BSP 4445

BOE .0263 IgRA .4076 Be3 2.0602 FSP -991

01STANCE 180.014

LQ. 338.15 VL 26.821 GAL -3.54 AZL 88.25 _ 123.58 SNA 127.77 ECC .19153 IN(: 1.7450 VJ 29.511

LOP 101.74 VP 37.800 GAP -6,E8 AZP _0.97 TAL 195.28 TAP 318.86 RCA 103.3(3 APO 152.25 v2 35.229
GP -29.84 ZAL 113.48 2AP 40.8| [TS 37.73 2AIE 138.30 ETE 314.29 ;TAC 72._ ETC 261.63 CLP -29.25

OLA -1.53 RAL LP25.79 RAO 6567.4 VEL 11.453 PTH 1.99 VI4P 5.312 DPA -51.16 RAP 242.57 EEC 1.1610
L-| TIN[ INJ LAT INJ _ INJ RT AS(: INJ AZNTH |NJ TIN[ "=O CST TIN INJ 2 LAT INJ 2 LONG

2010.36 -14.15 _._ 76.52 114.79 4 30 34 1410.4 -10.69 21.98

4749.01 16.77 203.61 76.95 66.84 '6 51 37 4149.0 13.49 196.47

1750.26 -14.95 9.43 76.12 116.19 _ 46 51 1150.3 -11.31 2.53
4484.35 17.58 183.77 76.58 85.43 18 9 15 3884.3 14.12 176.69

1541.74 -17.08 351.41 74.94 121_.07 6 50 0 941.7 -12,95 345,73

4265.64 19.74 1645.03 75.44 61.51 19 15 29 3665.6 15.78 159.15

NIO-_33UR_ EXECUTION ACCURACY ORBIT 0ETERNINATION a_CURAC_

SGT 1110.9 _ g93.5 SG3 341.4 ST 225.1 SR 58.0 SS 593.0

RRT -._070 _ ._Y'd59 RTF -.8409 CRT -.4838 CR$ .5231 CST .3249

SG_ 1490.4 R_3 -.1744 R13 ._'231 LSA 598.8 N$a 215.1 SSA 28.3

SGI 1417.7 5_2 459.8 THA 138.95 ELL 226.9 EL2 50.3 ALF 172.55

LAUNCH OaTg SEP ! 1970 FLIGHT TIN[ I06.00 ARRIVAL DATE DEC 16 1970

HtELI(XENTRIC CONIC

RL 150.98 LAL .DO

RP 107.55 LAP 1.62

RC 61.346 GL 17.68

PLaHETOCENTRIC CONIC

C3 9.788 VHL 3.129

LNCH ATMTH LN_H T|NE

9O.00 3 3_ 10

9O.DO 15 52 B

100.00 4 58 5

tOO.DO 17 12 55

1!0.OO 6 7 37
110.00 18 19 52

OIFFERI[NTIAL CORR[CTIONS

TOE -.0322 TRA -.3945 TC3 1.2607 6AU .28_1

ROE .0386 RRA .0706 RC3-1.7769 FAU .06944
FOE .8_21 FRA ._028 FC3-6.1422 BS_ 4628

BOg .0503 _RA ,4007 BC3 2.1787 FSP -1074

OISTANEE 286.661

LCL 338.15 VL 26.884 GAL -3.60 AZL 87.97 HEA 126.82 ,SNA

LOP 104.98 vo 37.851 GAP -5.66 AZP 91.22 TAL 195.88 TAP

GP -32.fl8 ?AL 114.07 2AP 44.83 ETS 36.00 2AE 136.91ETE

I_8.19 ECC .18820 INC 2.0297 Vl 29.511

322.70 RCA 104.07 aPO 152.32 V2 35.235

310.43 2AC 69.63 _TC 261.40 ELP -32.69

OLa 1.Z1RAL LP25.64 RAO 6567.4 VEL 11.453 PTH 1.99 VHP 5.121 DPA -53.74 RAP 241.02 ECC 1.1611

L-I TIN[ |NJ LAT INJ LONG INJ RT A_K_ INJ A214TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2095.26 -16.51 34.07 76.75 113.34 4 11 6 1495.3 -13.21 26.94

4664.27 14.43 198.49 76.41 _5.37 17 9 53 4064.3 10.99 191.50

1831.07 -17.32 14.26 76.38 114.75 5 28 36 1231.1 -13,83 7.20

4403.70 15.23 178.94 76.02 63.96 18 26 19 3803.7 11.61 172.02

1613.42 -19.47 336.59 75.Z3 118.66 6 34 30 1013.4 -15.50 349.73

4194.11 17.38 161.85 74.84 60.08 19 29 47 3594.1 13.26 155.15

NIO-COURSIE E_[CUTION ACCURACY ORBIT OETERNINATION ACCURACY

5GT 1071.4 SGR 1121.5 SG3 367.1 ST 225.9 5R 87.3 SS 703.0

RRT -.8111 _ .9448 RTF -.8324 CRT -.6783 CRS -.9006 CST .4310
566 1551.0 R23 -.1675 R13 .9367 LSA 714.8 gSA 2[]3.3 SSA 25.2

SGI 1476.2 SG2 476.1 THA 133.39 ELI 234.1 EL2 61.9 ALF 164.18

LaUI_H OATE _P 1 1970 FLIG_4T TIN[ 108.00 ARRIVAL 0ATE OEC 18 1970

H_LIOCENTRIC CONIC 0ISTANCE L>93.276
RL 1_.98 LAL .DO LOL 338.15 VL 26.939 GAL -3.64 A2'L 87.66 _ 1_0.05 SI4A 128.56 ECC .18531 IN(: 2.3398

RP 107.53 LAP 1.79 LOP 108.23 VP 37.895 GAP -5.07 A2'P 91.51 TAL 196.41 TAP 326.47 RCA 104.74 APO 152.38
RE 63.355 GL 20.42 GP -35.57 ZAL 114.42 ZAP 49.07 ET$ 34.17 Z_E 135,33 ETE 306.22 ?AC 66.63 ETC 261.06

_LAMET_CENTRIC CONIC

VHL 3.146 OLA 4.05 RAL L_5.?0 RAO 6567.4 VIEL 1_t_8 PTH 1.99 VHP 4.968 0PA -56.48 RAP 238.83
LNCH TIN[ L-I TIN[ INJ I.AT INJ _ INJ R_ AS_ INJ A;et4TH INJ TIME PO CST TIN INJ 2 LAT

Vl 29.511

V2 35.240

CLP -36.35

C3 9.898
LNCH A2'NTH

9O.00 3 15 12 2185.90 -18.e6 39.67 77.49 111.52 3 51 38 1585.9 -15.77 32.36

90.00 16 13 33 4578.06 11.92 19Y.40 76.33 64.12 17 29 5f 3978.1 8.35 186.55

lDO.O0 4 38 27 1917.41 -19.69 19.57 77.13 112.95 5 10 24 1317.4 -16.42 12.31

100.DO 17 33 0 432r.79 12.73 174.14 75.91 62.72 18 45 2 3721.8 8.97 167.37

110.00 5 51 3 1690.18 -21.91 1.21 76.02 116.92 6 19 13 1090.2 -18.13 354.13

110.00 18 36 53 4121.78 14.86 157.74 74.69 58.86 19 45 35 3521.8 10.63 151.19

OIFFERENTIAL CORRECTIONS NIO-CCUR._E EXECUTION ACCURACY ORBIT 0ETERNINATZON aCCURAC¢

TOE -.0466 TRa -.3881 TC3 1.1465 BAU .3014 SGT 1014.7 SGR 1_66.5 SG3 389.5 ST 229.9 SR 215.5 SS 821.3

ROE .1132 RRA .0927 RC3-J .9677 FAU .07219 RRT -.8019 RRF .9589 RTF -.8152 CRT -.5871 CRS -.99O3 CST .5137

FOE 1.0357 FRA .fl439 FC3-6.3140 B_.P 4801 _ 1622.9 RZ3 -.1523 R13 .9499 LSa 857.4 MSa 195.5 SSA 21.8

80E .1224 BRA .3990 BE3 2.2774 Fb,P -1144 S(,1 |544.9 SG2 497.0 THA 127.21 ELl 280.9 EL2 142.7 ALF 138.15

ECC 1.1629

INJ 2 LONG
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH GATE SEP 1 1970

PEL IOCENTRIC CONIC

RL 150.98 LAL .0O

RP 107.52 LAP 1.95

RC 6§ .403 GL 23.32

PLANE T(XFNTRIC CONIC
C_ 10.127 VHL 3.182

LNCJ4 ATNTH LEH TII,_

90.00 2 93 50

90,00 16 37 5

100.00 4 IB 32
100.00 17 55 5

110.00 5 _4 21)

II0.00 18 55 40

FLIGHT TINE llO.O0 ARRIVAL DATE DEC 20 1970

DISTANCE 299.86_

LOt. 338.15 VL 26.986 GAL -3.68 AZL 87.32 HCA 133.29 ,f,Nk 128.67 ECC .18281

LOP 111.47 VP 37.933 GAP -4.49 AlP 91.84 TaL 196.87 TAP 330.15 RCA 105.31

GP -38,79 ?AL 114.50 ?AP 53.51 ETS 32.16 ?AE 133.50 ETE 301.7! ZAC 63.37

I.NC 2,6809 Vl 29.511

APO 152.44 v2 35.245

ETC 260,61 CLP -40,27

0LA 7,01 RAL 225,97 RAO 6567,4 VEL 11,468 PTH 1,99 VHP 4,860 DPA -59.33 RAP 235.82 ECC 1,1667

L-| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2283.48 -21.18 45.89 78.75 109.25 3 31 53 1683.5 -18.36 38.35

4489,59 9,_4 188.29 76,74 63,12 17 51 55 3889,6 5.56 181,53
2010,31 -L_Z,05 25,46 78,41 110,71 4 52 2 1410,3 -19.D3 17.97

4237,96 10,07 169,35 76,30 61,70 19 5 43 _658.0 6,21 162,68

1772,77 -24,36 6,37 77,36 114,75 6 3 59 1172,8 -20,82 359.02

4048,29 12,23 153,66 75,01 57,83 ZO 5 8 3448,3 7,90 147,25

DIFFERENTIAL ODRtq[CTIONS

TOE -.OA?7 TRA -.3765 7C3 1.0128 BAU .3_
ROE .ZOO7 RRA .1180 RC3-2.1573 FAU ,07442

FOE 1.2195 FRA .5805 FC3-6.3620 BS4P 5143

9OE .2062 BRA .3945 BC3 2.3832 FSP -1217

HIO-C£XJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 943.0 SGR 1435.8 SG3 408.2 ST 223.0 SR 369.3 SS 932.8

RRT -.7845 RgF ,9696 RTF -.7895 CRT -.5462 CRS -.9978 CST .5159

SQ5 1717.8 R23 -.1302 R13 .9620 LSA 1009.9 NSA 189.6 SSA 18.8

SGI 1639.7 SG2 512.0 THA 120.56 ELI 394.5 EL2 174.9 ALF 113.04

LAUNCH DATE ,_[P 1 19/O FLIGHT TINE 112.00 ARRIVAL DATE DEC 22 1970

HELICCENTRIC CCNIC

RL 150,98 LAL ,00

RP 107,51 LAP 2,11

RC 67,486 GL 26,39

PLANE TOCENTRIC CO4IC

C3 10.494 VI_ 3.239 DLA

LNO4 ATMTH LNCH TINE L-I TINE INJ LAT
90.00 2 31 36 2389.60 -23.39

gO.DO 17 3 l? 4,38J7.81 6.38

I00.00 3 57 37 2111.18 -24.32

100.00 18 19 38 4151,46 7,24

110.00 5 17 31 1862.19 -26.79

II0.00 19 16 33 3973.21 9.48

DIFFERENTIAL_CORrECTIONS

TOIE -.O404 TRA -._79 TC3 .8255 BAU .3445

ROE .3088 RRA .1531 RC3-2.3125 FAU .07501

FOE 1.4121FRA .6289 FC3-6,1879 BSP 5457

BOE .3114 BRA .3965 8C3 2.4554 F8P -1258

0IST/UMCE 306.435

LOL 338.15 VL 27.025 GAL -3.?0 AZL 86.94 hICA 136.52 SMA 129.14 ECC .18068 IN( 3.0604 Vl 29.511

LOP IJ4,71 VP 37,965 GAP -3,93 AZP 92.ZZ TAL 197,24 TAP 333.76 RCA 105.81 AFt3 152.48 V2 35.249

GP -42.23 ZAL I|4.3| ZAP 58.09 [TS 29.89 7AlE 131.37 ET[ 296.95 ZAC 59.88 ETC 260.00 CLP -44.45

10,08 RAL 226,47 RA0 6567,4 VEL 11,484 PTH 2,00 VHP 4,799 OPA -62,24 RAP 231,80 ECC 1,1727
INJ _ INJ RTAS(_ INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

52.88 80.62 106.42 3 11 27 1789.6 -20.92 45.08

183.06 77.70 62.35 18 16 34 3797.8 2.63 176.39
32.09 80.31 107.93 4 33 8 1511._ -21.64 24.32

164.48 77,23 60.92 19 28 50 3551,5 _.30 J57.90

12.19 79,31 112.08 5 48 34 1262,2 -23,55 4.52

149.59 73,67 57,00 20 22 47 3373.2 5,07 143.28

NIO-¢.OUI_JE EXECUTION ACCURACY ORBIT OETERNINATION ACCURAC_

SGT 833,Z SGe 1618.2 S_3 419.6 ST 211.3 SR 554.1 SS 1046.3

RRT -.7403 RgF .9774 R1T -.7407 CRT -.4788 CRS -.9993 C$T .464!

SG_ 1829o3 lI_3 -.1030 R13 .9723 LSA 1188.1MSA 186,4 55A 16,0

S_I 17_0,8 S_2 530.1 THA 113.62 ELl 564.4 EL2 182.2 ALF 101.57

LAUNCH DATE SEP 1 1970 FLIGHT TINE 114,00 ARRIVAL DATE DEC 24 1970

HIELI(_ENTRIC CONIC 01STANCE 312.977
RL 150.98 LAL .00 LOL 338.15 VL 27,059 GAL -3.71 AZL 86.51 I._A 139.75 .S_4A 129.37 ECC .17986 INC 3.4881 Vl 29.511

RP IO7.50 LAP 2.25 LOP 117.96 VP 37.991 GAP "3.39 AZP 92.66 TAL 197.52 TAP 337.28 RCA 106.23 APO 152.51 v2 35.253

RE 69.600 GL 29.64 GP -45.86 7AL 113.82 ZAP 62.75 ETS _7.26 7AE 128.91ETE 292.01 ZAC 56.18 ETC 259.21 CLP -48.90

PLANETOCENTRIC CCNIC

C3 11.033 VHL 3.322 DLA 13.26 RAL 227.20 RAO 6567.4 VI[L 11.507 PTH Z.O0 VHP 4.794 OPA -65.14 RAP 226.49 ECC 1.1816

LNCH AZNTH LNCH TINE L-I TII4E INJ LAT INJ LCNG INJ RT AS(: INJ A_4TH INJ TIN_ PO CST TIM INJ _ LAT INJ 2 LONG

90:00 2 7 55 2506.69 -25.42 60.86 83.1_ 102,92 2 49 42 1906.7 -23,39 52.78
90,00 17 32 52 4301,15 3,30 177,63 79,_8 61,86 18 44 34 3701,1 -.49 171 .DO

1(30.00 3 36 11 2222.06 -26,44 39,65 82.87 104.49 4 13 13 1622.1 -24.18 31.57

100,00 18 47 18 4061,02 4,22 159,47 78,77 60,38 19 54 59 3461.0 .24 152.93

II0.00 4 59 59 1959.85 -29.11 18.64 81.97 108.77 5 32 38 1359.9 -26.27 10.80

110,OO 19 40 0 3895,99 6,59 145,48 77.30 56,38 20 44 56 3296;0 2.13 139.23

OIFFERI[NTIAL CORRI[CTICN$ NIO-COUR_ £_ECUTICN ACCURACY

TOE -.0149 TRA -.3559 TC3 .6098 BAU ._92 ,T_T 749.9 _R 1814.0 f_3 422.4

ROE .4372 I_A .1967 RC3-2.4273 FAU .07408 RRT -.6§60 RRF .g_30 RTF -.6522
F0E 1.5926 FRA .6768 FC3-3,8131 B,SP 5867 SG_ 19_2.8 1_3 -,074fl R13 ,9802

BOE ,4374 BRA ,4066 6C3 2,5027 FSP -1278 SGI 1883,6 _2 _44,4 THA 106,60

LAUNC,J_ OATE S(P 1 19/0 FLIGHT TIME 116.00

H_LIOCENTRIC C_NIC DISTANCE 319.493

RL 150._ LAL .OD L.Q. 338.13 VL 27.085 GAL -3.72 AZL _.02 HCA 14_.99 SMA 129.55 ECC .17733

RP IO7.49 LAP 2.39 LOP 121.20 VP _.013 GAP -2.87 AZP 93.19 TAL 197.7_ TAP 340.71 RCA 106.58
RC 71.740 GL 33.08 GP -49.63 _AL 113.03 ZAP 67.40 ETS 24.20 ZAE 126.10 ETE 286.94 ZAC 52.33

PLAN[T(_ENTRIC COMIC

C3 11.795 VI4L 3.434 DLA 16.57 RAL 228.|9 RA0 6567.4 VlEL 11.§40 PTH 2.01 VHP 4.851 DPA -67.90

LNCH ATNTH LNCH TINE L-I TINE |NJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TINE PO CST TIN

90.00 I 41 40 26_8,30 -27,09 "/0.14 86.40 98,56 2 25 38 203_,5

90.OO 18 7 2 4197.O7 -.O6 171.82 81&O 61.68 19 16 59 3597.1

1(30,00 3 12 LP'Z 2346,00 -28,24 A8,4J 86,16 100,22 3 51 28 1746,0

I00.00 19 19 1 3964.B0 .96 154.18 81.03 60.12 20 25 6 3364.8

llO,OO 4 41 18 _067.73 -31,23 _.52 63,42 104,67 5 15 46 1467,7
110.00 20 6 34 3815.83 3.55 141._ 79.42 33.98 21 I0 10 3215.8

DIFFERENTIAL CORRKCTIONS NID-COURSI[ E_ECUTION ACCURACY

TOE .O338 Tea -.339_ TC3 .3714 BAU .3954 SGT 646,6 SCAR2015.7 SG3 415.0

ROE ,5899 RRA .2521 RC3-2,4800 FAU .07131 RRT -,4900 I_" ,9_/0 RTF" -,4825

FOE 1.7530 FRA ,7249 FC3-5,234| BSP 6335 SC_ 2116,9 1_3 -,04/0 RJ3 ,9859

BOE ,5909 BRA .4232 BC3 2,3076 FSP -1265 S_1 2042,5 _ 556,3 THA 99,66

ORBIT 0ETERNINATION ACCURAC_

ST 191.3 SR 762,9 SS 1148.6

CRT -._720 CRS -.9997 CST .2637

LSA 1379.7 NSA 184,3 SSA 13.5

ELI 764,8 EL2 183,6 ALF 94.14

ARRIVAL DATE DEC 26 1970

IN(: 3.9771 Vl 29.511

APO 152.53 v2 35.255
ETC 258.21 CLP -53,61

RAP 219.58 ECC 1.1941
INJ 2 LAT INJ 2 LONG

-_5.63 61.78

-3.84 165.18

-26,54 40,02

-3,02 147.65

-28.90 18.10

-.94 135.05

ORBIT 0ETERNINATION ACCURAC_

ST 186.4 SR 994.2 SS 1236.9

CRT .1712 ERS -.9999 CST -.176I

LSA 1587,2 gSA 183,5 SSA 11.3

ELI 994.8 EL2 183.5 ALF 88.10

1355



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH OAT[' SIEP I 1970

HIEL IOOrNTR IC CCNIC

RL |50,98 LAL ,00

RP 107,48 LAP Z,53

RC 73.903 GL 36.71

PLANE TOOrNTR| C CONIC

C3 12.860 VHL 3.586

LNCJ4 AZrMTH LN_H T;NE

go.o0 ! l0 56

gO.OO 18 47 48

100,O0 2 45 4

100.00 19 56 ZI

lJO,OO 4 20 44

110.0(3 20 37 Jl

FLIGHT TIN[ |18.00 ARRIVAL 0ATE DEC 28 1970

OlSTANEE 325,983

LQ, 338,15 VL 27,106 GAL -3,71 ATL 85,45 NCA

LOP 124.43 VP 38.030 GAP -2.37 A?P 93.78 TAL

GP -53.50 1AL 111.95 TAP 71.94 ETS 20.63 7AE

146,22 _4A 129,70 ECC ,17606 INE 4.5453 V] 29,511

197,83 TAP 344,05 RCA 106,86 APO 152,53 V2 35,257

122,96 [TE 28J,78 ZAC 48,35 ETC 256,93 CLP -58,58

0LA 19,99 RAL L_19,45 RAO 6567.5 VIEL !1,586 PTH 2,03 VNP 4,982 OPA -70,38 RAP 210,68 ECC J.ZlI6

L-| T|NE JNJ LAT INJ LONG |NJ RT A_C XNJ AZIqTH |NJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG

2791,53 -28,16 81,11 90,40 93,12 I 57 2?8 2191,5 -27,43 72,62

4080,74 -3,80 165,52 84,84 61,92 19 53 49 3480,7 -7,53 158.62

2487,99 -29.32 58,TT 90.29 94.92 3 26 32 1888,0 -28,53 50.11

5859.51 -2.61 148.40 84.17 60.21 21 0 41 3259.5 -6.55 141.83

2188,70 -52,96 55,51 89,77 99,61 4 57 13 1588,7 -31,29 26.70

3731,56 ,54 156,86 82._4 55.82 21 39 22 5131,6 -4,15 130.65

0IFFER1ENTIAL CORgl[CTIONS NIO-OOURS[ E_CUTION ACCURACY OR81T OFTERNINATION ACCURACY

TO[ ,1J49 TRA -.3|_ TC3 .1263 BAU .4229 SGT 576.5 SGR L=_15.0 SG3 396.8 ST 244.6 SR 1238.3 SS 1302.8
ROE .7675 RR4 .3211 RC5-2.4567 FAU .06676 RRT -,|TgO RRF .9899 RTF -.1679 CRT .6555 CRS -.9999 CST -.6581

FOE I ,8777 FRA ,7677 FC3-4,4959 BSP 6868 _ _88,8 R25 -,0"121 R15 ,9897 L._l 1804,6 NSA 183,7 SSA 9,5

.7761 M4 .4511 _k_5 2.4600 FSP -1222 SG| _17,6 SC_ 566,5 THA 9_.85 ELI 1248.8 EL2 183.2 4LF 82.46

LAUN(_ OAT[ SIEP I 1970 FL|GHT TINE |20.00 ARRZVAL 04TE OEC 30 1970

I"_LIOCENTRIC C(_IfC O|$TAI_ 352,445

RL 190,98 LAL ,00 I..Q. 558,15 VL Z7,J2"_ GAL -5,68 A2'I. 84,78 _ 149,45 _ 129,81ECC ,17502 ZNE 5,2183 Vl 29.511

RP 107.48 LAP 2,65 _ 1Z7.70 VP _8.04Z GAP -1.88 AZP 94.50 TAL 197.86 TAP 347.30 RCA 107.09 APO 152.53 v2 35.258

RC 76.O87 GL 40.52 GP -57.A5 7N. 110.57 ZAP 76.29 ITS 16,51 7AE |19.50 [TE 276.§7 7AC 44.28 ETC 255.33 CLP -63.80
PLANETOCENTR|C CONIC

¢5 14.553 VNL 3.M9 OLA 25.53 RAL 251.O0 _ $567.6 VIEL 11.651 PTH 2.05 _ 5.200 0PA -72.45 RAP 199.49 ECC 1.2362
LNCH AZT4TH LI_H TINE L-| T|NE INJ LAT |NJ LONG INJ RT ASC |NJ AZNTH INJ TZNE PO CST TIM INJ 2 LAT ZNJ 2 LONG

gO.OO 0 51 28 2979.94 -28.09 94.97 9§.05 86.25 1 21 8 2379.9 -28.3J e6.31

90,00 19 39 36 3940.29 -8.25 157,39 89.30 62.81 20 45 16 3540.3 -11.83 150,54

100.00 2 11 26 2957,61 °29,85 71,55 95,15 88.51 2 55 44 2057,6 -29.76 62,55

100,00 20 42 19 5737.85 -6,H 141,68 1J8,46 60.80 21 44 _6 3137.9 -10,53 134.99

110.(30 5 57 2 2327.22 -34.03 46.19 95.08 93,39 4 35 49 1727.2 -33.19 37.05

110.(30 21 13 12 3641.01 -3.13 152.15 _._ 55.94 22 13 53 3041.0 -7.57 125.87

OIFFERENT]AL _CTION5 NID-C(_,IRSI[ [_CUT|CIN ACCURACY ORO|T OETERNINATZON ACCURACY

TOE .25_ TRA -.2831 TC3 -.1063 8AU .4496 SGT 596.7 SC_ 2599.4 SG3 3_8.1 St 388.5 SR 1485.0 Ss 1343.3

ROE ,.9723 IqRA ,,1071 RC5-2,5401FAU ,06041 RRT ,2548 _ ,_0 RTr ,_680 CRT ,8748 CRS-I,0000 CST -.8766_

FOE 1,95¢J0 FRA ,8051 FC3-5,6451 8_P 7435 _ 2472,5 R_5 ,0001RI3 ,9921 LSA 2031,3 NSA 185.1 SSA 8.0

8Ot[ 1,OO14 _A ;4956 8C3 2,5426 FSP -1144 SGI 2404,5 _ 575,8 THA 86,15 ELI 1524,0 £L2 183.4 ALF . 76,92

LAUNCH OAT[ SEP 1 1970 FLIGHT TIN[ 12_.00 ARRIVAL _ATE JAN 1 1971

N[LIOCENTRIC CONIC OISTANEE 338,879

RL 150,98 LAL .00 LOt. 338,15 VL 27,133 GAL -3,65 A?L 83,97 HCA 152,67 S_A 129,88 ECC ,1741 9 INC 6,0333 V! 29.5JI

RP 107,48 LAP _,77 LOP 130,95 VP _8,050 GAP -I,4I A?P 95,36 TAL 197,79 TAP 350,46 RCA 107,16 _PO ]52.51 v2 35.259

RE 78,289 GL 44,50 GP -61,46 ?AL 108,92 ZAP 80,25 ETS 11.76 7AE J15,76 ETE 271,27 7AC 40.15 ETC 253.30 CLP -69.23
PLANETOCENTRIC EONIC

C3 16.489 VHL 4,061 0LA 27,16 RAL 232,85 RA0 6567,7 VIEL 11,742 PTH 2,07 VHP 5,527 DPA -73.87 RAP 185,98 ECC 1.2714

LNO4 ATMTH LN_H TINE L-I TINE INJ LAT INJ _ INJ RT ASC INJ A2'NTH INJ TII_ PO CST TIM INJ _ LAT INJ 2 LONG

90.00 25 22 0 3259.33 -25,23 114,87 99.69 76,69 24 16 19 2659,3 -26.81 106.56

90.00 20 59 54 3723,30 -14,71 144,74 95,87 65,53 22 I 57 3123.3 -]7,89 137.50

1(30.OO 1 23 13 2881,22 -28,26 87,76 100.40 79,84 2 lI 14 LP'ZBI,2 -29.38 79.13

100.00 21 45 17 3576,63 -11.9"Z 132,57 94,47 62,39 22 44 54 2976,6 -15.53 125.63

110,00 3 27 48 2491.58 -33,96 58,99 101,15 85,83 4 9 19 1891.4 -34,16 49.75

110.OO 21 57 12 3539.24 -6.98 126.78 91.31 56.45 22 56 11 2939.2 -11.35 120.40

0ZFFERI[NTIAL CORR[CT[ONS MI0-COUR_ EXECUT|ON ACCURACY ORBIT DETERt, IIN_TZON ACCURACY

TOE ,4245 TRA -,2324 TC3 -,3095 BAU ,&742 SGT 746,9 SG_ 2557,Z SG3 3]0.8 ST 609,2 ._ 1717,6 SS 1354.6

ROE 1.2043 RRA .5134 RC5-2,1287 FAU ,05268 _T ,6055 _ ,9953 RTF ,6167 CRT ,9474 CRS-I,O000 CST -.9486
F0£ 1,9904 FRA ,8272 FC3-2,7661BSP 8031 SG_ L=_64,0 R_5 .019_ RI3 ,9934 LSA 2262,9 MSA 187,6 SSA 6.7

_DE 1.2770 _RA .5636 8C3 2.1511FSP -1038 SGJ 2598,8 SC_ 5B6.1 THA 79.46 ELl I813.0 EL2 184.7 ALF 71.22

LAt,INCH OATE SIEP I 1970 FLIGHT TINE |24,O0 ARRIVAL GATE JAN 3 J971

HELIOCENTRIC CC_IC DISTANCE 345.285

RL 150._ LAL .00 LC_ 338.15 VL 27.140 GAL -3.61 AZI. 82.95 Hr_ I55.89 SMA 129.93 £CC .17355 INC 7.0476 VJ 29.511

RP 107,48 LAP _,87 LOP 134,20 "VP 3_,034 GAP -,96 A2'P 96,44 TAL 197,64 TAP 553,53 RCA 107,38 APO 152.47 v2 35.25_

RE 80,507 GL 48,61 GP -65,54 7IlL 107,00 ZAP 85,80 [TS 6,29 7AE 111,75 ETE 265,79 ZAC 35,94 ETC 250.65 CLP -74,89
PLANETOCENTRIC CONIC

C5 19,622 VHL 4,4110 OLA ]0,84 RAL 253,03 RAO 6567,8 MEL 11,874 PTH 2,11 VHP 5,996 OPA °74,53 RAP 170.66 ECC 1,3229

LNO'4 ATNTH LN(J_ TINE L-I TINE INJ LAT INJ LO_ INJ RT AS( INJ A2*NTH |NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
77,24 20 37 57 3858,93 o21,4_ 157,78 105,98 67,26 21 42 16 3258,9 -24.3J lJSOlJ0

102,76 0 5 16 3204,80 -21,40 109,52 105,98 67,25 0 58 41 2604,8 -24.30 JOI .84

77,24 20 37 _7 3858.95 -21,42 157.78 105.98 67.26 21 42 16 5258,9 -24,31 150.10

102.76 O 5 I6 3204.B0 -21.40 109.52 105.98 67,25 0 58 41 2604.8 -24.30 10].J_4
IIO.O0 2 46 43 2701.00 -31,77 74,9"Z 107,75 76,66 3 31 44 2101,0 -33,27 66.02

110.00 2_Z 55 40 5410,74 -11,75 119,88 _,73 57,67 23 52 3! 2810,7 -15.93 113.17

OIFFERENTIAL CORRI[CTIONS NI0-_ [_CUTION ACCURACY ORBIT DETERNINATION ACCUR_C_

TOE .6945 TRA -,1553 TC3 -,4564 8AU ,4941 _k;T 1012,_ SGR 29?0,5 SG5 287,1 ST 90I,I .SR 1912.0 SS 1334.6

ROE 1,4605 _ ,6443 RC3oJ ,8175 FAU ,04399 RRT ,7857 I_F ,9942 RTF ,7992 CRT ,9734 CRS-I,O000 CST -.9747

FOE 1.9695 FRA ,8375 FC3-1,9410 8SP 8638 _ _56,0 R_3 ,0575 RI3 ,9939 LSA 2492,4 NSA 191.7 SSA 5.6

8OE 1,6172 8RA .6628 8C3 1,8835 FSP -gJl SGI 2792,5 $G2 599,0 THA 72,58 ELl 2105,4 EL2 187,5 ALF 65.14

J556



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH 0ATE SlIP 1 1970 FLIGHT TIN[ 126.00 ARRIVAL 0ATE J4N 5 147!

HELXOCENTRIC COLIC DISTANCE 351.654

RL 150.98 LAL .00 LOL 338.15 VL 27.142 GAL -3.55 AZL 81,65 HCA

RP 107.48 LAP 2.97 LOP 137.45 VP 38.055 GAP -.52 ATP 87.81 TAL

RC 82.739 6L- 52.79 GP -69.72 7AL 104.87 TAP 86.83 ETS 359.94 ZAE

PLANE T(XFNTRJC CONIC

C3 24.415 VHL 4.941 CLA 34.51 RAL 237.56 RAD 6568.0 VEL IZ.074 PTH 2.16 VHP 6.663 OPA -74.32 RAP 154,58 ECC 1.4018

LNO4 ATNTH LNCH TINE L-I TINE IN| LAT IN| LONG IN| RT ASC IN| AZ)4TH IN| TIN[ PO CST TIN IN| 2 LAT |NJ 2 LONG

69.40 19 56 41 4071.24 -22.20 174,43 111.17 62.87 21 4 32 3471.2 -25.65 166.95

110.60 1 6 45 3098.09 -22.18 101.75 111.17 62.86 I 58 23 2498.1 -25.64 94.27

69.40 19 56 41 4071 .24 -L;PZ.L_ 174.43 111.17 62.87 21 4 52 3471.2 -25.65 166.95

]10.60 1 6 45 3098.09 -22.18 101.75 111,17 62.86 I 56 23 2498.1 -25.64 94.27

69.40 19 56 41 4071.24 -_.20 174.43 1||117 62.87 21 4 32 3471.2 -25.65 166.95

110.60 1 6 45 3098.09 -L:_.I8 101.75 111.17 62.86 1 58 23 2498.1 -25.64 94.27

OXFFER[NTIAL CORRECTIONS NI0-COURSiE [X[CUTION ACCURACY CRSIT OETERI4|NATION ACCURACY

TOE 1.0g04 TRA -.0353 TC3 -.5334 8AU .5056 ._T 1370.7 ,_ _718.2 S(,t3 _40.3 ,ST 1264.6 SR 2037.9 SS 1286.1

ROE 1.7323 RRA .8065 RC3-1.4544 FAU .03485 RRT .g6_J RRF .9945 RTF .8851 CRT .9839 CRS -.9999 CST -.9856

FOE 1.9022 FRA .8343 FC3-J .2357 6S ° 9231 SG8 3044.2 223 .0543 R13 .9939 LSA 2714.2 NSA 198.0 SSA 4.8

80([ 2.0469 8RA .BO72 8C3 1.5491 FSO -771 SG| Z981.2 S_2 616.5 THA 65.18 ELI 2390.6 EL2 192.8 ALF 58.37

159.10 SMA 129.94 [-_C .17306 INC 6.3528 vJ 29.511

197.40 TAP 356.50 RCA 107.45 APO 152.43 V2 35.25T

107.48 ET[ 259.93 ZAC 31,63 ETC 247.08 CLP -80.81

LAUNCH DATE SlIP I 1970 FLIGHT TIM[ 12Bo00 ARRIVAL DATE JAN 7 1971

H[LIC(:ENTR|C CONIC DISTAIqC[ 357.987

RL 150.98 LAL .00 LCL 338.15 VL 27.140 GAL -3.48 ATL 79.89 HC.A 162.29 S_AA 129.83 ECC .17273 lNC10.1058 Vl 29.511
RP IO7.49 LAP 3,06 LOP 140.70 VP 38.052 GAP -.O9 ATP 99.64 TAL 197.08 TAP 559.37 RCA 107.49 APO 152.37 V2 35.255

RC 84.985 GL 56.93 GP -74.12 7AL 102.57 TAP 89.24 ETS 352.21 7All 102.89 ETE 253.14 TAD 27.14 ETC 241.82 CLP -87.22

PLANE TOCENTRIC C.CN | C

C3 32.173 VHt. 5.672 OLA 38.05 RAL 240.47 RAO 6568.3 V[L 12.391 PTH 2.24 _P 7.623 DPA -73.213 RAP 138.94 [CC 1.5295
LNCH A2'NTH LNCH T;NIE L-| TZNIE |NJ LAT IN| L_NG IN| RT ASC IN| ATNTH IN| TINE PO CST TIN IN| 2 LAT IN| 2 LONG

63.45 19 35 57 4236.03 -21.85 187,43 119.67 58.04 20 46 33 3636.0 -25.91 180.31

J16.55 1 50 _ 3070.79 -21.83 99.35 119.66 38.03 2 41 50 2470.8 -25.89 92.22
63,46 19 35 57 4236.03 -21.85 187,43 119.67 58.04 20 46 33 3636.0 -25.91 180.31

116.53 1 50 39 _[}70.79 -21.83 99.35 ||9.66 58.03 2 41 50 2470.8 -25.89 92.22

63.45 19 35 57 4236.03 -21.85 187.43 119.67 58.04 20 46 33 3636.0 -25.91 180.31

116.33 1 50 39 30?0,79 -21.63 g9,35 119.66 58.03 2 AJ 50 2470.8 -25.89 92.22

OXFFER[NTXAL CORI_CTXOI_ MID-COURSE [KECUTION ACCURACY CRSIT OETERNXNATION ACCURACY

TO( 1.6886 TRA .|62| TC3 -.5330 BAU .5027 SGT |_|o6 _ _,? SG3 193.6 ST 1707.0 SR 2040.9 55 1213.9

ROE 1.9835 RRA 1.0052 RC3-1.0400 FAU .02576 RRT .g093 IIF .9940 R1T' .9289, CRT .988J DR5 -.9998 CST -.9908

FOIl 1.7976 FRA .8|96 FC3 -.6932 BSP 9792 SG8 _.9 1_3 .0705 R13 .9934 LSA 2917.1 MSA 21)7.7 SSA 4.0

BOE 2.6050 BRA 1.0182 8C3 1.IM7 FSO -627 SGI 3158.4 SC_ 641.5 THA 56.54 ELI 2653.0 EL2 Z01.8 ALF 50.15

LAUNCH 0ATE SlIP 1 1970 FLIGHT TIM[|30.O0 ARRIVAL OATE JAN 9 1971

H[LI(XENTRIC CONIC DISTANCE 364.272

RL 150.98 LAL .00 LOL 338.15 VL 27.135 GAL -3.39 AZL 77.40 PICA 165.47 SNA 129.89 ECC .17252 INC12.5984 Vl Z9.511

RP IO7.50 LAP 3.14 LCP 143.95 VP 38.046 GAP .31 ATP 10_.Z| TAL 196.65 TAP 2,12 RCA 107.49 4PO 152.30 V2 35.253

RC 87.Z41 6L 60.84 GP -78.87 7AL.J00.16 ZAP 90.98 [TS 341.57 ZAE 97.85 ETE 243.78 ZAC 22.32 ETC 232.89 CLP -95.07

PLANET(XENTRIC CONIC

C3 45.771 _q. 6.765 DLA 41,27 RAL 243.73 RA0 6568.7 V[L 12,828 PTH 2.36 VHP 9.055 0PA -71.13 RAP 124.49 [CC 1.7533

LNOi ATMTH LNCH TIME L-I TIM[ INJ LAT INJ LONG |NJ RT ASC INJ A2'NTH INJ TIN[ PO CST TIN INJ Z LAT ZNJ 2 LONG
58.62 19 26 30 4388.71 -19.91 198.86 129.37 53.07 20 39 38 3788.7 -24.58 192.25

121.38 2 26 8 3095.97 -19.90 100.04 129.35 53.07 3 17 A4 2496.0 -24.56 93.43

58.62 19 26 30 4388.71 -19.9J 198.86 128.37 53.07 20 39 38 3788.7 -24.58 192.25

121.38 2 26 6 3095.97 -|9.gO 100.04 129.35 53.07 3 17 44 2496.0 -24.56 93.43

58.62 19 26 210 42}88.71 -19.91 198.86 129.37 53.07 20 39 38 3788.7 -24.58 192.25

121.38 2 26 8 3095.97 -19.g0 100.04 129.35 53.07 3 17 44 2496.0 -24.56 93.43

DIFFERENTIAL CORI_CTIONS NID-OOURSE E_CUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE 2.6509 TRA .SZ'Z_TC3 -.4f_31 8AU .4733 SGT 2403.1 _u22385.8 SG3 150.0 ST 2252.1SR 1800.6 SS J129.5

ROE 2.0686 RRA I.LP21_I RC3 -.6219 FAU .01717 RRT .9|9_ _ ._9_ RIT' .9557 CRT .9881CRS -.9990 CST -.9940
FD£ 1.6745 FRA .7993 FC3 -.32A8 BSO 10356 SG6 3386.3 _ .0865 R13 .9928 LSA 3088.7 NSA 222.8 SS_ 3.4

601[ 3.3625 BRA 1.3348 8(:3 .7735 FSO -493 S_| 3317.5 S_ 679.0 THA 44.77 ELI 2875.2 EL_ 216.6 ALF 38.57

LAUNCH DATE SlIP 1 1970 FL|GHT TIM[ 132.00 ARRIVAL DATE JAN 11 1971

H[LIOCENTRIC COqlC

R_ 1_0.98 LAL .O0 _ 338.15 Vl.

RP IO7.51 LAP 3.211.CP 147.20 VP

RC 89.506 GL 64.15 GP -84.20 ZAL

PLANIET(X:[NTR|C (._IIC

C3 72.489 _ 8.514

LNCH A214TH L.NCH TINE
5_.05 _9 25 A6

124.95 2 tiff 1

55.05 19 25 46

12A.95 2 35 1

35.03 19 29 46

124.95 Z 55 1

DIFFERENTIAL COlleCTIONS

TOE 4.2918 TRA 1.3272 TC3 -.3213 8AU .3636

ROE 1.ZA59 RRA J.Z/_I RC3 -.2312 FAU .O0gO4

FOE 1.5701FRA .7927 FC3 -.1080 8SO 10794

BO[ 4.4690 MA 1.8495 _3 ,_959 FSO -371

0|STMqK3[ 370.491

27.127 GAk -3.28 AZL 1_J.57 PICA 168.60 _AA IL=_.64 [C( .17240 1NC16.4344 Vl 29.511

38.037 GAAt-_ ,69 ATP |0_.13 TAL 19_.|2 TAP 4.72 RCA 107.45 APO 152.22 v2 35.249
97.71 7AP g_.O0 ET$ 3_|,_0 ZAI[ 92.10 KTE 2"25.34 7AC 16.88 ETC 212.73 CLP-110.17

OkA 43.81RAL 247.26 RAO 6569.4 _I[L 13.923 PTH 2.54 VHP 11.333 0PA -67.88 RAP 111.47 ECC 2.1930

Lol TINE IN| LAT INJ _ |NJ RT AS(: INJ ATNTH INJ TINE PO CST TIN INJ 2 LATINJ 2 LONG
4541.23 -15.98 Z0_.94 139.80 48.64 20 41 28 3941.2 -21.17 202.93

3168,0_ -15.97 103.03 138.89 48.64 3 A7 50 2568.1 -21.16 97.02

4541.23 -13.98 _.94 J_.gO 48.64 20 41 29 3941.2 -21.17 202.93

31_.08 -15.97 103.03 |_J.68 48.M 3 47 50 2568.1 -21.16 97.02

4541.23 -15._ _._4 |_.g0 45._4 20 41 28 3941.2 -21.17 202.93

3168.08 -15.97 103.03 139_88 48.64 3 47 50 2568.1 -21.16 97.02

N|O-COJI_[)_CUTJON ACCURACY ORBIT 0ETERNINATJON ACCURACY

S_T 3189,5 SGR1516.9 _,3 llZ.5 ST 2912.0 SiR 912.7 SS 1051.1

o8523 IN" .9_44 RTFI .9790 CRT .9616 CR$ -.9802 CST -.9969

SG8 3531.9 N_3 .IOZO RI3 .99_3 LSA 3220.2 NSA 246.1 SSA 2.6
SG| 3455.1 S_. 732.4 THA 23.17 ELI 3042.3 EL2 239.9 ALF 16.88
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAuNcH OATE SlIP l 1970 FLIGHT TIN[ 134.00 ARRIVAL 0ATE JAN 13 1971

HI[LIOCENTRIC CONIC OlSTANCE 376.595

RL 150.98 LAI. .0O LQ. 3_8.15 VL 2/.115 GAL -3.15 ATL 66.93 PICA 171.64 SNA 129.76 ECC .17232 INC13.0669 VJ 29.511

RP 107._Z LAP 3.26 LOP |50.45 VP siS.0Z5 GAP 1.04 ATP IIZ.BS TAL 195.44 TAP 7.09 R(.A 107.40 APO 15Z.12 V2 35.Z45

RC 91.778 GL 66.00 GP -87.15 7AL 95,33 ZAP _Z.28 ETS 262.15 ZAE 84.94 ETE 167.90 7AC 10.29 [TC 146.45 CLP 143,38

PLAI_ TOCrNTRIC CONIC
C3 134.834 VHL !1.611 OLA 44.M RAL 150.75 RAO 6570.4 VI[L 16,O05 PTH 2.82 VHP 15.350 0PA -61.81 RAP 99.77 ECC 3.2190

LNO4 ATNTH LNCH TIM[ L-I TIM[ INJ I.AT INJ LONG INJ RT AS_ JNJ AZMTH ZNJ TiM[ PO (:ST T/N lNJ 2 LAT INJ 2 LONG

53.60 19 34 5 4688.73 -10.11 216.B0 150.45 46.05 20 52 13 4088.7 -15.60 211.2A

116.40 3 IA 256 3ZBS.l$B -10.10 lOB.lit 150.44 46.03 4 9 22 2685.9 -15.59 102.63

53.60 19 34 5 4_$8.73 -10.11 216.B0 150.45 46.03 20 52 13 4088.7 -15.60 211.24

126.40 3 14 36 3185._ -10.10 lOB.ill 150.44 46.03 4 9 22 2685.9 -15.59 102.63

53.60 19 34 5 4688.73 -10.1l 216.80 150.45 46.03 20 52 13 4088.7 -J5.60 211.24

126.40 3 14 315 32115./JB -10.10 lOB.ill 150.44 A6.03 4 9 22 2685.9 -15.59 102.63

DIFFERENTIAL C,CJ/_CTIONS NI0oCOUR_IC [_CUTION ACCURACY ORBIT DETERNINATION ACCURACY'

TOE 5.0601 TRA 2.7011 TC3 -.O??ll BAU .1450 SOT 3,131.3 SOR |861.7 SO3 83.3 ST 2559.ll SR 1810.8 SS 104Zo3

R0£-3.6595 RRA -.6480 RC3 ,O152 FAU .00062 RRT -._3 RRF -,9184 RTF .99ll8 CRT -.8892 CRS .9888 CST-J.0OO0

For 1.5526 FRA .8386 FC3 -.0040 B_k° 11115 506 _>42,9 1_5 -,1025 R13 -._H335 LSA 3296.6 NSA 223.5 $$A I .8
6.2447 (IRA Z.77111 B(.3 .0795 FSP -274 SO1 5_7.0 SOZ 635.8 THA 150.29 ELI 3127.9 EL2 217.6 ALF 144.81

LAUNCH OAT[ SKP 1 1970 FLIC, HT TIME 136.00 ARRIVAL OATE JAN 15 1971

HELIOCENTRIC _NIC OI$TAI_E _2.429

RL 150.98 LAL .(30 LCL 538.15 VL 27.101 GAL -2o96 A2_. 55._ H_ 174.46 SNA 129.66 ECC .17213 1NC36.7389 Vl 29.511

RP 107.53 LAP 3.31 LCP 155.70 VP 3_.010 GAP 1.31 A2P IL_.61 TAL 194.48 TAP 8.93 RCA 107.34 APO 151.98 V2 35.240

RC 94.056 GL 64,04 GP -77,54 ZAL 95,14 ZAP 91.89 [TS Z04,lll ZAI[ 74.34 IT[ 111.06 ZAC 4.29 ETC J1.66 CLP 98.77

PLAN[T(XENTRIC CONIC

C3 314.207 VHL 111.006 OLA 42.27 RAL 255,5_ RAO 6371.ll VI[L ZI,|0? PTH 3.20 Vl,AP 23.614 0PA -53.88 RAP 89.16 ECC 6.3356
LNCH AZMT44 LNCH TZNE L-I TIME INJ LAT INJ _ INJ RT ASC INJ AZ_4TH INJ TINE PO CST TIN INJ Z LAT ZNJ Z LCNG

57.20 19 58 38 4782.91 -3.61 219.15 139.54 47.ll5 21 18 21 41ll2,9 -8.96 213.55

122.80 3 10 29 3456,61 -5.61 117.39 139.52 47.85 4 II 6 2856.6 -8.95 JJl.Bl

57.20 19 3ll _ 4782.91 -3.62 219.15 159.34 47.85 21 18 21 4182.9 -8.96 213.55

122.80 3 10 29 3436.61 -5.61 117.2_ 199.52 47.ll5 4 8 6 2856.6 -8.95 111.81

57.20 19 58 36 4782.91 -3.62 219.13 159,34 47,ll5 21 Ill 21 41ll2.9 -8.96 213.55

122,80 3 10 _3 3456.61 -3.61 117._k9 159.5Z 47.ll5 4 ii 6 _856.6 -8.95 111.81

DIFFI[RI[NTIAL CORRI[CTZOI_ NJ0-'COJRS[ r_CUTZON ACCURACY ORI_IT D[TERNINATZON ACCURACY

TO[ .52_ll TRA 1.6_50 TC3 -.0085 llAU .6575 _T 751.5 _R _d30,5 5G3 64,2 ST 270.7 52 5048.4 SS 1193.4

R01[-9.4096 RRA-4.4718 R(3 -,1514 FAU-.015|I RRT -.7027 _ -,9<J_ RI"F .7714 CRT -:75_8 CR$ .9988 CST -.7838

FOIl 1.7859 FRA 1.0727 FC3 .0550 _.qP 10786 Sr_ 3675.9 225 -.OBZO R13 -.9958 LSA 3280.5 MSA 184.6 SSA 1.8

801[ 9.4241 8RA 4.7691 0(:3 .1517 F_P -_ SGJ 3637.6 S_2 513.1 THA _._9 FLI 5056.2 I:L2 177.8 ALF 93.84

LAUNCH DATE S{P 1 1970 FLIGHT TIM[ 138.00 ARRIVAL _ATE JAN 17 1971

H£LI(XKNTRIC CONIC 0ISTANC$" 387.344

RL 190.98 LAL .00 LOL 338.19 VL 17.084 GAL -2.58 AZL 19.64 H_A 176.44 S_IA 119.55 ECC .17132 INC70.3591 Vl 29.511

RP 107.55 LAP 3.35 LOP 156.9_ VP 37.994 GAP 1.33 kZP 160.31 TAL 192.65 TAP 9.10 RCA J07.35 APO 151.74 v2 35.235

RC 96.339 GL 51.28 GP -57.56 ?AL 91.42 ZAP 91.05 [TS 187.98 ZAK 54.25 ETE 99.98 ZAC 21.14 KTC 290.38 CLP 91 .95

PLAN[ TO(/rNTRI C CONIC
C31066.737 VHL 32._I" OLA _9._'5 RAL 252.97 RA0 6573.0 VI[L 34.468 PTH 3.51 VHP 42.523 0PA -34.96 RAP 79.87 ECC18.5558

LNCH AZNTH LNCH TIM[ L-L TIM[ INJ LAT INJ LONG INJ RT AS(: INJ A214TH INJ TIN[ PO CST TIN INJ Z LAT INJ _ LONG

82.33 12 Z8 3 4411.91 .29 187.39 163.50 60.75 23 41 35 3811.9 -3.61 180.82

97.67 0 38 17 4003.64 .31 157.A2 163.50 60.75 1 A5 1 3403.6 -3.59 150.85

100.00 1 48 19 3779._ -5.31 145.97 166.66 60.5A 2 51 18 3179.2 -9.20 137.34
I00.00 0 A 39 A111.57 5.91 I_?,.L_ ]60.35 60.64 1 13 10 3511.6 1.95 155,71

110.00 4 Z_ 6 3297.51 -15.7ll 113.39 172.81 59.28 5 17 3 2697.5 -19.74 106.70

110.00 _3 43 25 4166.O4 16.40 160.24 154.21 59.5ll 24 52 51 3566.0 12._4 153.60

01FFERI[NTIAL COR/q[CTIONS NID-COJRSI[ IrX[CUTION ACCURACY OR6IT OETERNINATION ACCURACY'

TOE-4.Z579 TRA .4_2 TC3 -.0733 llAU 3.2_47 SOT 891.6 _ 3197.2 SO5 55.5 ST 747.5 SR Z_88.3 SS 1620.0

RO-12.6870 RRA-8.7880 R(3 -.1245 FALP.05623 RRT .Tt45 RRF -._J68 RTF -.7464 CRT .9640 CRS .9997 CST .9567

FOE 2.4287 IrRA 1.8774 FC3 .O456 BSP 9609 SO8 5519.2 _5 -.OB03 RI3 -.9965 LSA 2894.6 NSA 201 .6 SSA 1.5

_O£13.3824 8RA 8.7999 BC3 .2359 FSP -169 S_1 3275.2 S_, 550.9 THA 77.45 ELl 2399.9 £1._ 189.6 ALF 72.41

LAUNCH 0ATE S£P 1 1970 FLIGHT TIME 140.00 ARRIVAL 0ATE J_N 19 1971

H_L I(XENTRIC CCNIC

RL 150.98 LAL .00

RP IO7.57 LAP 3.37

98.624 Gt. -56.08

PLAN[ TOCENTRIC CONIC

C5 774.468 _ 27.829

LNCH AZMTH _ TIM[
18.40 3 9 L_

181.60 13 56 2

18.40 5 9

161.(R} 13 56 2

Ill.40 3 9 L'_

161.60 13 96 2

O I FFI[RI[NTI AL CC]RRI[CTION_

TO( 5.21_J TRA | ,1_1_ TC3 -.09SM _IU 2.5Z07

RO-14._Oll5 RRA-1.0_0 RC3 .ZZI_Z FAU'.03696

FDE-&,O�_-_.ZI37 FC5 .0451 _ 1140(!

B01115.1309 8RA 1.S3_ 8(5 .2435 FSP -195

0I STANCI[ _.I84

L_I. 5218.15 VL 17.065 041. -5.N AZl. 148.73 _ 1ll3.95 _IA

LCP 1(10.20 VP 57,974 GAP 2,9_ A2'P 51.55 TAL 195,97 TAP

GP 64.47 7_L 9_.&O ZAP g_.95 [TS |B1._6 7A[ 67.99 [TE

129.42 FCC .17627 1NC58.73J7 Vl 29.511

19.92 RCA 106.60 APO 152._3 V2 35.229

271,54 ZAC 141.89 ETC 283.20 CLP 96.85

OLA o73.ll7 RAL ZO7.75 RAO 651_Z.ll _EL 29.929 PTH 3.45 _ 35.759 0PA 81.42 RAP 5.93 ECr13.7458

L-I TIM[ INJ LAT INJ I.OqG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2435._15 .45 80.18 117.59 163.87 5 50 1 1835.3 8.13 78.36

6(0.44 ,46 ZBS,55 117.(_ 163,87 14 7 2 60.4 8.14 283.71

2435.16 .45 80.1_ 117.59 163.87 5 50 1 1835.3 8.13 78,36

6_0.44 .46 Z85.55 117.f_ 165.ll7 14 7 2 60.A 8,14 283.71

2455.29 .45 80.Ill 117.59 165.87 13 50 1 1835.3 8.13 78.36

_O.44 .46 _5.53 II?.R 165.87 14 7 2 60.4 8.14 283.71

NlO_ [_CUTI_N ACCURACY ORBIT OETKRNIN_TION ACCURACY

SOT |472°7 _ _.2 SO5 60.4 ST 1104.0 SR 2955.1 SS 1974.5

RRT -._)& RRF ._9435 RTF -,9236 CRT -.98ll4 CR$-I .0000 CST .987P

3601.1 RZ3 -.0736 R13 .9967 L_ 3718.1 NSA 161.5 SSA 2.0

SOl 35_.0 _ 501.0 THA 113.09 ELI 3150.7 EL2 157.2 ALF 110.32

1338



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUNCH DATE SEP I 19"10 FLIGHT TIN[ 142.00 ARRIVAL DATE JAN 2! 1971

HELIO(ENTRI( {(_41C

RL 150.98 LAL .00

RP 107.59 LAP 3.39

RC 100.910 GL -64.84

PLANETOCENTRXC C(_NIC

C3 259.489 VHL 16.109

LNC.H A_ATH LI_H TIN[

14.21 0 45 33

165.79 11 49 1

14.21 0 45 33

I65.79 11 49 1

14.21 0 45 33

165.79 11 49 1

DISTANCE 403.449

LQ. 338.15 VL 27.044 GAL -3.02 ATL 122.61 PICA 186.29 SNA 129.27 ECC .17577

LOP 163.45 VP 37.953 GAP 3.05 ATP 57.48 TAL 194.41 TAP 20.70 RCA 106.55

GP 7_,10 ZAL 93.60 ZAP 95.28 [TS 168.69 2AE 84.50 ETE 257.95 7AC 1.56.85

OLA -77.52 RAL 173.78 RAO 6571.5 VI[L 19.514 PTH 3.11 VHP 20.613 OPA 75.83

L-I TIN[ INJ LAT INJ _ INJ RT AS( INJ AZNTH |NJ TIN[ PO CST TZN

2343.55 7.06 8|.24 82.20 167.42 ! 24 37 1743.6

5841.44 7.07 260.33 82.22 167.42 13 26 22 5241.4

2343.55 7.06 81.24 82.20 167.42 I 24 37 1743.6

5641.44 7.07 260.33 8Z.22 167.42 13 26 22 5241.4

2343.55 7.06 81.24 82.20 167.42 I 24 37 1743.6

58H.44 7.07 L=_0.33 BZ.Z2 167.42 13 26 22 5241.4

INC32.6734 Vl 29.511

APO 152.00 V2 35,222

ETC 282.11 CLP 120.63

OIFFEN[NT|AL CO_q[C T IO13

TDE ,13_ TRA .4393 TC3 -.0_7 _ .4366

ROE-6.6876 RRA-1.8821 RC3 ,1284 FAU-.00539

FD1[-1.5955 FRA -.4012 FC3 .0180 O_lP 12439

602 6.6890 8RA 1.9373 _3 .1316 FSP -241

NID-O3JRSE [XECUTZON ACCURACY

SGT 753.1 Sr_3927.2 ,%3 73,4

I_T -.83_ _ .9977 RTF -.7991

4000.7 RZ3 -.0743 R13 ._J66

SGJ 3978.9 _ 417.1 THA 99.29

RAP 273.00 ECC 5.2705

INJ 2 LAT INJ 2 LONG

14.87 79.86

14.87 258.95

11.87 79.86

14.87 258.95
14.87 79.86

14.87 258.95

OR6IT OETERNINATION ACCURACY

ST 232.0 SR 2553.8 SS 1070.4

CRT -.5512 CRS -.9993 C$T .5202
LSA 2771.7 NSA 197.4 SSA 1.5

ELI 2557.0 EL2 193.3 ALF 92.88

LAbW.H DATE _P 1 1970 FLIGHT TIN[ 144.00 ARRIVAL DATE JAN 23 1971

_LXOCENTRIC CCNIC

RL 150.98 LAL .O0

RID 107.61 LAP 3.39

RC 103.196 GL -63.62

PLANETOCENTRIC CCN|C

C3 120.661 VHt. 10.9e3
LNCH A214TH LNCH TIN[

15.Z_ 0 26 34

164.72 11 25 47

15.2e 0 26 34

164.72 11 25 47

15.18 0 _ 34

164.72 11 25 47

OISTANCE 409.Z97

LOt. 336.13 Vl. 2/.022 GAI,. -2,B0 AZL 111.76 _ 189.19 SMA 129.12 ECC .17605
LCP 166.70 VP 37.930 G_tP 3.32 AZP 66.49 TAL 193.32 TAP L=_.51 RCA 106.39

GP 81.58 Z/q. 94.73 ZAP 98.42 ETS 89.17 2AE 93.70 E TE 178.38 ZAC 162.91

DLA -76.39 RAL |6b.49 RAO 65?0.3 VI[L 15.556 PTH R.77 VHP 141043 OPA 67.15
L-I T;NE INJ I.AT INJ _ INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN

2213.03 13.42 79.05 74./0 166.08 1 3 29 1615.0

5716.42 15.43 239.18 74.73 1_.08 13 1 3 5116.4
ZZ19.03 15.42 79.05 74.70 166.08 1 3 29 1615.0

5716.42 13.43 239.18 74.73 1_.08 13 1 3 3116.4

ZZ15.03 13.42 79.05 74.70 166.08 l 3 29 1615.0

5716.42 15.43 239.|_ 74.73 166.06 13 1 3 5116.4

DIFFERENTIAL CCRRECTZCI_ NIO-(.(XJR3E EXECUTICN ACCURACY

TD£-4.0360 TRA-| .5020 TC3 o.1113 B,_t .1838 _T 3_7.1 _ 11_.9 SG3 101.0

ROE -.1487 RRA -.5302 RC3 -.OZ4E FAU .00828 RRT .0814 RRF .8494 RTF .9969

FOE-1._923 FRA -.4211 FC3 -.0594 6SP 13003 SG_/416_.6 R_3 -.0974 213 .9940

_O_ A.0_87 MA 1.5928 8C3 .1J39 FSP -323 _l 4126.7 .%2 545.8 THA 15.08

INC21.7596 Vl 29.511

APO 151.85 V2 35.215

ETC 222.47 CLP-179.67

RAP 257.27 ECC 2.9858

INJ 2 LAT INJ 2 LONG

23.18 77.38

23.18 257.51

23.18 77.38

23.18 257.51

23.18 77.38

23.18 257.51

OK_ZT DETERNINATION ACCORACV

ST 2336.3 SR 366.0 S$ 887.5
CRT .6148 CRS -.5749 CST -.9988

LSA 2508.9 MSA 291.8 SSA 2;0

ELI 2347.3 EL2 287.3 ALF 5.59

LAUNCH DATE SEP I 1970 FLIGHT TIME IA6.00 ARRIVAL OATE JAN 25 1971

_LI(X:ENTRIC CONIC OXSTANCE 415._07

RL 150.98 LAL .00 LQ. 338.15 VL 26.997 G_L -2.61 A2L 106.16 _A 192.26 SHA 128.95 ECC .17664

RP 107.64 LAP 3.39 LOP 169.94 VP 37.903 GAP 3.62 ATP 74.J9 TAL 192.32 TAP 24.59 RCA 106.17

RC 105.482 GL -63.78 GP 76.40 ZAL 95.61 ZAP 102.08 ETS 52.87 7AE 100.15 ETE 142.38 ZAC 163.98
PLAN[TOCENTRIC CONIC

C3 69.986 W4L 8.366 OLA -75.40 RAL 174.68 RAO 6369.3 VEL 13.833 PTH 2.53 VHP 10.739 DPA 60.25

LNCH A_TH LNCH TIME L-| TIN[ INJ LAT INJ LONg; INJ RT AS( INJ ATNTH INJ TIN[ PO CST TIN

16.6A 0 54 0 2093.23 23.17 76.24 78.26 164.08 ! 28 53 1493.3

163.36 11 47 44 55_._0 23.17 257.73 78.29 164.08 13 21 4 4999._

16.64 0 54 0 2093.23 23.17 76.24 ?8.26 164.08 I 28 53 1493.3

163.36 11 47 44 5599.50 23.17 _37.73 78.29 164.08 13 21 4 A999.5

16.64 0 54 0 2093.25 23.[7 76.Z4 78._6 164.08 1 28 53 1493.3
163.36 11 47 44 5599.50 23.17 237.73 78.29 164.06 13 21 4 4999.5

INC16.1580 Vl 29.511

APO 151.73 V2 35.207

gtc ,209.50 CLP-152.BO

DIFFERENTIAL C'OR_CTIOI_ XlO-_ EXECUTION ACCURACY

TOE-2.9138 TRA-I .2019 TC3 o.4273 8AU .4242 3GT 389_.8 SGR 1637.1 _3 133.5

ROE 1._18 RRA .3373 RC3 .1516 FAU .01788 RRT -.9117 RRF -.96_J RTF .9805

rOE-1.4813 FRA -.40_ FC3 -.1211 BSP 13048 $68 4130.9 RZ3 .1_33 R13 -.9698

801[ 3.5239 BRA 1.2_3 BC3 .4534 FSP -425 3_1 4183.Z _ 633.4 TNA 158.26

RAP 250.15 ECC 2.1518

INJ 2 LAT INJ 2 LONG

30.84 74.11

30.85 255.60

30.84 74.11

30.85 255.60

30.84 74.11

30.85 255.60

ORBIT OETERNINATION ACCURACY

ST 2223.2 SR 1384.9 SS 990.4
CRT -.9673 CR$ .9933 CST -.9902

LSA 2783.5 HSA _O7.0 SSA 2.7

EL1 2602.0 EL_ _00.2 ALF 148.46

LAUNO_ DATE SEP 1 1970 FLIGHT TIN[ 148.00 ARRIVAL DATE JAN 27 1971

HEL IOCENTRIC CONIC

'q- 150.98 LAL .130
RP 107.66 LAP 3.37

RC 107.765 GL -60.97

PLAME T(_ENTRIC CONIC

C3 46.570 VHL 6.824

LNCH AZNTH LNCH TEl(

!S.26 I 34 7

161.74 12 21 17
18.E6 I 34 7

161.74 12 21 |7

18.26 1 34 7

161.74 12 21 17

DISTM_L'I[ A_1.366

LOL 338.13 VL 26.971 GAL -Z.4Z AZl. 10"Z.79 PICA 193.40 S#AA 128.77 ECC .17741

LOP 173.18 VP 37.878 GAP 3,94 AZP T_.65 TAt. 191.33 TAP L=6_.7_ RCA 105.93

GP 70.48 ZAL 96.12 TAP IO6,O3 ITS 46.67 2'AE 105.26 ETE 137.16 ZAC 161.92

0LA -73.99 RAL 183.91 RAO {_i_.7 _I[L 12.959 PTH 2.36 VHP 8.847 DPA 54.16

L-I TIME INJ LAT INJ L(_N_ _NJ RT AS_ INJ AZNTH INJ TIN[ PO (:ST T|M

1990.37 29.46 7_,9_ 84,37 !61.53 2 7 17 1390.4

5_O3.00 29.47 Z_.03 84.39 161.33 13 53 0 4903.0

1990.37 29.46 ?'Z._ 84.57 161.53 2 _ 17 13g0.4

3903.00 29.47 156.03 84.39 161.53 13 33 0 4903.0

1990.37 29.46 7Z.91 84:57 161.33 2 7 1-7 1390.4
5503.00 29.47 Z_6,03 04.59 161.33 13 33 0 4903.0

DIFFERENTIAL CO_I[CTIQ_

T0[-2.76_ TRA -.9377 TC3 -.8_'13 _ .3617

RIDg 2.OO80 RRA .3334 Re3 .3709 F_,U .02747

FOI[:-J .?909 FRA -.3883 FC3 -.5106 8SP 14008

BOE 3.4160 _RA 1.0140 BC3 .gO_l FSP -584

INC12.7937 Vl 29.511

APO 151.62 V2 35.198
ETC 221.91 CLP-145.85

RAP 245.57 ECC 1.7664

INJ 2 LAT INJ 2 LONG
37.01 70.17

37.02 253.28
37.01 70.17

37.02 253.28
37.01 70.J7

37.02 253.28

ORBIT DETERNINATION ACCURACY

ST 2479.9 SR 1713.2 SS 1181.0

CRT -.9835 CRS .9986 CST -.9917

LSA 3226.2 MSA 267.2 SSA 3.4

ELI 3003.2 EL2 255.9 ALF 145.52

NIO-G:XMSE EXECUTION ACCURACY

_r 3891.3 _ Z031.9 SG3 175.9

RRT -.940_ IN" -.g_8z RIT" .9743

4360.0 I_ .1413 R13 -.9868

SGI 4346,3 _ 616.6 THA 153.26
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE 54EP 1 1970

HELIOCENTRIC CONIC

RL 150.98 LAL .00

RP 107.69 LAP 3.34

RC !10.046 GL -57.79

PLANE TCCENTR I( CCl,il C

C3 33.956 VHL 5.827

LNCH ATNTH LNCH TZNE

20.18 2 16 (3

159.82 12 tiff 14

20.18 2 16 0

159.82 12 $5 14

20.18 2 16 0

1_9.82 12 55 14

FLIGHT TIN[ 150.00 ARRIVAL 0ATE JAN 29 1971

01 STANCE 427.446

LOt. 338.15 VL 26.943 GAL -2.23 4?L 100.55 HCA 198.57 SNA 1Z8.59 ECC .17831 INC10.5517 VI 29.511

LCP'176.43 VP 37.8_0 GAP 4,27 ATP 79.99 TAL 190.36 TAP 28.93 RCA 105.66 APO 151.52 V2 35.189

GP 64.81 ?4L 96.26 ZAP 110.18 ET8 45.15 ;PA[ 109.47 [TF" 137.14 ZAC 158.42 [TC 232.16 CLP-144.J6

CLA -72,32 RAL 193.42 240 6568,3 VI[L 12.463 PTH 2.25 VHP 7.675 (3PA 48.55 RAP 242.34 EC¢ 1.5588

L-I TIN[ |NJ LAT INJ LONG INJ RT AS(: INJ A214TH ZNJ TZI_ PO C$T TIN ZNJ 2 LAT INJ 2 LONG
1908.44 34.24 (HJ.07 90.87 158.44 2 47 46 1306.4 41.62 65.56

5427.55 34.25 2§4.13 90.89 158.44 14 25 41 4827.6 41.63 250.63

1906.44 34.24 69.07 g0.87 158.44 2 47 46 1306.4 41.62 65.56

5427.55 _1.25 254.13 g0.89 158.44 /'4 25 41 4827.6 41 .63 250.63

1906.44 34.24 69.07 g0.87 158,44 2 47 46 1306.4 41.62 65.56

5427,55 _4.25 254,33 gO.89 158.44 |4 25 41 4827.6 41.63 250.63

OIFrE_NTIAL CORf_ECTIONS

TD(-2.7301 TRA-.7595 TC3-1.2617 BAU °6242

ROE 1 .BO63 RR'A .2"229 R¢3 .5465 fAU .03506

F0£-2.0285 FR4 -.3145 Ire3 -.89_ B8P 13795

6(3F" 3.2735 8R4 .'1877 6(:3 I .3749 FSP -690

LAUNCH 0ATE SlIP I 1970

HEL IOCFNTRIC CCNIC

J_. 150.98 LAL .00

RP 107.72 LAP 3.30
RC 112.324 GL. -54.47

PLANE TC_IrNTRIC COqIC

C3 26.421 VHL 5.140

LNCH A_,tTH LN(.H TIN_
22.39 255 56

157.61 13 25 51

22.39 2 55 56

157.61 13 25 51

.32.39 2 55 _5

157.6J 13 25 51

0 | FlrrRI[NTIAL CORR(C T I CII_
T0(-2.6905 TRA -.599_ TC)-I .7741 8AU .6738

ROt[ 1.5715 RRA .IL_ RC3 .'_10 FAU .04216
F0£-2.1781 IrRA -.L=_41 FC3-1.3813 8SP 14051

801r 3.1158 _A ".6136 8C3 1.2076 IrSP -813

NIO-COURS( [_ECUTION ACCURACY ORelT 01rTERNINATION ACCURAC _"

SGT 3917.8 ,S_ Z0_.I SG3 213.4 ST 2783.2 SR 1789.3 SS 1338.1

RRT -.9437 RRF -.9903 RTF" .9689 CRT -.9894 CRS .9995 CST -.9934

4407.9 RZ3 .1627 R13 -.9823 LSA 3561.2 MSA 236.5 SSA 4.3

5_1 4_7.0 SGZ 599.4 THA 153.51 EL1 3_O1.5 f'L2 2|8.8 ALF 147.38

FLIGHT TINE |52.(_ ARR/VAL GATE JAN 31 1971

OISTANCE 433.523

LCL 338.15 VL 16.914 GAL °2.03 AZt. 98.95 I,(A 201,75 5NA 128.39 ECC .17935 INC 8.9467 Vl 29.51!

LOP !79.66 VP 37.820 GAP 4.59 AZP 81.68 TAL 189.35 TAP 31.11 RCA 105.37 APO 151.42 V2 35.179

GP 59.51 7AL 96.04 ZAP 114.34 [TS 44.81 741[ 112.98 ETE 138.75 ZAC 154.44 ETC 239.02 CLP-144.32

OLA -70.41 _ Z1_.26 _ 65_.1V(L 12.157 PTH

L-| TIN[ INJ L.AT

18_.12 37.7O

5370.19 37.71

18:_.12 37.70
5370.19 37.71

18_.12 37.70

5370.19 37.71

2.18 VHP 6.916 0PA 43.30 RAP 240.01 rCC 1.4348

|NJ LCNG INJ RT ASC INJ A214TH |NJ TIN[ PO CST TIN |NJ 2 LAT |NJ ;_ LC_IC,

M.75 96.28 154.92 3 26 35 1238.1 44.86 60.39

252.10 96.30 154.92 14 55 21 4770.2 44.87 247.75

_1.75 _.28 154.92 3 26 35 1238.1 44.86 60.39

232.10 96._0 154.92 14 55 21 4770.2 44.87 247.75

64.75 _.28 154.92 3 26 35 1258:1 44.86 60.59

252.10 96,30 154._Z 14 55 21 4770.2 44.87 247.75

NID-C(X/R8E (_ECUTION ACCURACY CR_IT DETERMINATZON ACCURACY"

SGT 4036.6 SGR 1942.5 SC,3 251.4 ST 3058.6 SR 1756.6 SS 1457.1

RR_f -._MTI _ -.9_JO3 RTF .9669 CRT -.9924 CR5 .9998 CST -.9945

SC_ 4479.7 RZ3 .1747 R|3 -.9789 LSA _10.3 NSA 212.7 SSA 5.1

_I 4443.7 $62 566.3 THA 155.07 ELl 3522.1 EL2 187.6 ALF 150.23

LAUNCH OAT[ ,_EP 1 1970 FLIGHT TIN[ 154.00 ARRIVAL _ATE FEB Z 1971

HI[L|C_ENTRIC CONIC 01STANCE 439.593
RL 150.98 LAL ,[30 L(_ 538.15 VL 26.884 GAL -1.82 AZL 97.74 H_A 2134.95 _A 128.19 ECC :18050 INC 7.7358 Vl 29.511

RP 107.75 LAP 3.26 LCP 182.90 VP 37.789 GAP 4.92 AZP 82.98 TAL 188.31 TAP 33.26 RCA 105.05 APO 151.33 v2 35.169

RC 114.599 GL -51.15 GP 54.61 ?AL 95.46 ZAP 118.41 (T$ 44.79 ?A[ 115.88 IT[ 141.02 ZAC 150.44 [TC 243.62 CLP-145.Z5

PLANETOCENTRIC CONIC
C3 21.584 VHL 4.646 OLA -68.32 RAL 210.24 RAO 6567.9 VEL 11.957 PTH 2.13 VHP 6.414 DPA 38.40 RAP 238.36 ECC 1.3552

LNCH A?NTH LN_H TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC |NJ A214TH |NJ TIM[ PO C$T TIM INJ _ LAT INJ Z LONG

24.81 3 33 0 1781.83 40.07 60.10 100.69 151.13 4 2 42 1181.8 46.95 54.87

155.19 13 52 26 5327.49 40.08 250,02 1(30.71 151.13 15 21 14 4727.5 46.96 244.79

24.81 3 33 0 1781.83 40.07 60.10 1_O.69 151.13 4 2 42 1181.8 46.95 54.87

155.19 13 52 26 5327.49 40.08 2_O.O2 1(X_.71 151.13 15 21 14 4727.5 46.96 244.79

24.81 3 35 0 1781.83 40.07 60.10 IOO.69 151.13 4 2 42 1181.8 46.95 54.87

155.19 13 52 26 5327.49 40.08 2_0.01 100.71 151.13 15 21 14 4727.5 46.96 244.79

OIFFER(NTIAL CO_I[CTIONS NIO-COURS( EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

T0(-2.6126 TRA -.4573 TC3-2.3_3 BAU .7113 S6T 4189.4 _ 1823.9 $63 284.3 ST 3255.1 SR 1650.7 SS 1518.9

ROE 1.3377 RRA .0521 RC3 .8120 FAU .04795 RRT -.94_4 _ -._91RW .9660 CRT -.9940 CRS .9999 CST -.9950

FDK-2.2ZO0 FRA -.1118 FC3-1._233 _SP 14291 SC_ 4550.9 1_3 .1813 R13 -.9761 LSA 3948.3 NSA 194.8 SSA 6.l

_O( 2.9351 6RA .4603 6C3 2.4652 FSP -919 SGI 4520.1 SG2 5,2_.5 THA 157.12 ELI 3646.1 EL2 161.4 ALF 153.19

LAUNCH OATE S(P I 19713 FLIGHT TINE 136.00 ARRIVAL DATE FEB 4 1971

PELIOCKNTRIC CONIC
I_O._:LAL .1_ LO. 3_1_.13 VL _.853 GAL

OIST/UMC..E 445.651

-1.60 A2'L 96.79 HC4 _O8.15 SNA 127.99 ECC .18177 IN_ 6.7853

RP 107.79 LAP 5.20 L_P 186.14 VP 37.757 GAP 5.24 _TP 84.01 TAL 187.24 TAP 35.39 RCA 104.72 APO

RC 116.871 GL -47.82 GP 50.J3 7AL 94.54 TAP 1L=_.33 (TS 44.83 7_E 118.23 [TE 143.55 ?AC 146.64 ETC

PLANETC_(NTRIC CCNIC

C3 18.315 VI_ 4.180 DLA -66.12 RAL 217.41 _ 6_67.7 Vl[L 11._1_ PTH 2.09 VHP 6.083 OPA 33.85 RAP

LNC_ A2'NTH LNO4 TIN[ Lol TIN[ INJ L.AT |NJ LOqG ]NJ RT A_ INJ AZt4TH INJ TIN[

27.38 4 7 19 1734.66 41.55 55.30 104.29 147.25 4 36 14

152.62 14 13 19 5_._ 41.56 24B.01 104.30 147.24 J5 43 36

27.38 4 7 19 1734.6_ 41.55 55._O 104.29 147.25 4 36 14

152.62 14 15 19 5296.(d3 41,38 248.01 104.30 J47,24 15 43 36
27.38 4 7 19 1734.66 41.55 55._O 104.29 147.25 4 36 14

152,62 14 15 19 5L_N_._0 41.56 248.01 IO4.110 147.24 15 43 36

OIFFER(NTIAL COA_(CTIOI_ NIO-O_JI_JE (Y_CUTION ACCURACY

TO(-2,5071 TRA -._Rt3 TC3-Z.gO03 _ .7419 _GT 4307.8 Sr_ 1691.0 S¢3 310.7

ROE 1.1271 _A -.0095 1_3 .8907 F_MJ .05233 RRT -.9506 RRF -.9_¢_3RW .9656
FOE-_;1705 FRA ,0148 FC3-2.4734 _SP 145_0 SG_ 4627.8 1_3 .1831 R13 -.9738

_0_ 2.7488 8RA .3214 _3 3.0_40 F_P -I00_ !h7,1 4_01.6SG2 491.6 THA 159.29

Vl 29.511

451.25 v2 35.158

246.83 CLP-146.53

237.25 ECC 1._O14

PO CST TIN INJ 2 LAT INJ Z LONG

1134.7 48.11 49.24
4696,6 48.12 241.96

1134.7 48.11 49.24

4696.6 48.12 241.96

1134.7 48.11 49.24

4696.6 48.12 241.96

ORIBIT D(TERNINATION ACCURACY
ST 3372.4 SR 1309.3 SS 1527.7

CRT -.9949 CRS 1.0000 CST -.9950

LSA 3994.0 NSA 181.7 SSA 7.2

ELI 3692.1 EL2 139.2 ALF 155.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES qVOL. 5, 1970

LAUNCH GATE SEP 1 1970 FLIGHT TIME 158.00 ARRIVAL GATE FEG 6 1971

HELIOCENTRIC CONIC

RL 150.98 LaL .00 LOL 338.15 VL 26.821 GAL

RP 107.82 LAP 3.13 LOP I89.37 VP 37.7?4 GAP

RE 119.138 GL -44.58 GP 46.06 ZAL

PLANE TOCENTRIC CONIC

C3 |6,0?8 VHL 4.0(34 CL4 -63.84 RAL 223.90 RAG 656|.6 VEL II.?ZZ PTM 2,07 VHP 5.871 GPA 29.64 RAP ?36.59 ECC 1.263H

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTM INJ TIME PO CST TIM INJ ? LA T INJ Z LONG

30.06 4 39 ZI 1694.30 42.32 50.46 107.31 143.40 5 7 55 1094.3 48.53 43.68

149.94 |4 35 3 5?75.40 42.33 246.19 107.33 143,39 16 ? 58 4675.4 48.54 239.40

}0.06 4 39 ZI 1694.30 42.32 50.46 107.31 143.40 5 7 35 1094.3 48.53 43.68

149.94 14 35 3 5275.40 42.33 246.19 |07.33 I43.39 16 2 5H 4675.4 48.54 ?39.40

30.06 4 39 21 1694.3CJ 42.32 50.46 I07.3I I43.40 5 7 35 1094.3 48.53 43.68

149.94 14 35 3 5?75,40 42.33 246.19 107.33 |43.39 16 ? 58 4675.4 48.54 ?39.40

DIFFERENTIAL CORRECTIONS MIC-(OUR._E EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TCE-2.3844 TR4 -,I877 TC3-3.4784 B4U .7715 SGT 4446,7 SGR |557.6 SG3 3}0.0 ST 3418.3 SR 1357.2 SS 1492.3

RCE .9474 RRA -.0575 Re3 .92H7 FAU .05532 RRT -.9506 RRF -.9837 RTF .9655 CRT -.9955 CRS .9999 CST -.9948

rDE-2.0526 FRA ,I478 FC3-2.9881 BSP 14842 _ 4711.6 R_3 .|805 R13 -.9720 LSA 3965.4 MSA 172.1 SSA 8.3

8DE ?.5657 eRA .1963 BC3 3.6(]02 FSP -1073 SGI 4689.Z S(12 458,4 THA 161 .40 ELI 3676.0 EL? 119.8 ALF 158.41

DISTANCE 451.695

-1.37 A_L 96.02 MCA Ill.36 SMA

5.56 4ZP 84.86 TAL 186.14 TAP

93.40 ZAP 126.03 ETS 44.85 ZAE IZ0.10 ETE 146.14 ZAC J43.13 ETC 249.15

I77.77 ECC .18315 INC 6.0153 Vl 29.511

37.50 RC4 I04.37 APO 151.18 V2 }5.147

CLP-147.96

LAUNCH DATE S.EP I 1970 FLIGHT TIME |60.00 ARRIVAL GATE FE_ 8 1971

HELI(XENTRIC CONIC 01STANCE 457.7LP_

RL 150.98 LAL .C_3 LCL 338.15 VL 26.788 GAL -|.|3 42_. 95._1HCA 214.57 SMA 127.56 ECC .18466

RP 107.86 L4P 3.05 LOP 192.60 VP 37.690 GAP 5.88 42_ 85.57 TAL 185.01 TAP 39.58 RCA 104.00

RC 121.402 GL -41.40 GP 42.39 ZAL 91.78 ZAP I29.50 ET$ 44.84 7AE 121.56 ETE 148.68 ZAC 139.94
PLANETOCENTRIC CONIC

C3 14.392 VHL 3,794 0LA -61.51RAL _9,8Z RA0 6567.6 VEL II.652 PTH 2.05 VIAP 5.743 0PA 25.77
LNCH 4rMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT A.T_ INJ A_I'NTH INJ TINE PC' CST TIN

37.81 5 9 37 1655.96 42,51 45,69 IO9.98 139,6_ 5 37 16 1059,0

147.19 14 52 5 5262.42 42,52 Z44.63 109.99 149.68 16 19 47 4662.4

32.81 5 9 37 1658.96 42.51 45,69 109.98 I39.68 5 37 16 1059.0

I47.19 I4 5E 5 5262.42 42.52 244,63 IO9.99 |39,68 16 19 47 4662.4
32.81 5 9 37 1658.96 42.51 45.69 IO9.98 139.68 5 37 16 1059,0

147.19 14 52 5 5Z62.4Z 42.52 244.63 109._ 139.68 16 19 47 4662.4

DIFFERENTIAL CCRRIECTIONS NIO-COUR,_E EXECUTION ACCURACY

TOE-?,2498 TRA -.0528 TC3o4.0379 8AU .7975 5GT 4578.Z _ |429.7 54;3 342.Z
ROE .7976 RRA -.0949 Re3 .9345 FAU .05200 ART -.9495 _ -.9794 RTF .9654

FDE-I.8874 FRA ,2818 FC3-3.4290 8SP 15134 SCAB 4796.2 R_3 .|738 RI3 -.9704

6CE 2.3870 8R4 .1086 8C3 4.1446 FSP -1119 SGI 4777.0 _Z 429.8 THA 163.34

INC 5.3753 Vl 79.511

APO 151.11 v? 35.136

ETC 250.91 CLP-149.45

RAP ?36.30 ECC 1.2369

INJ ? L4T INJ 2 LONG

48.36 38.32

48.37 237.26

4R,36 38.3?

48.37 ?37.?6

48.36 38.3?

48.37 ?37.26

ORBIT DETERMINATION ACCURACY

ST 3399.5 SR 1L_08.2 SS 1471.?

CRT -.9960 CRS .9998 CST -.9941

LSA 3874,I MSA 165,0 SSA 9,5

ELI 3606.4 EL2 102.2 ALF |60.49

L4UNCH GATE SEP I 197_ FLIGHT TIME 162.00 ARRIVAL GATE FEB I0 1971

HELIOCENTRIC CONIC DISTANCE 463.73?

RL 150.98 LAL .DO L(X. 338.15 VL 26.754 GAL -.88 AZL 94.83 HCA 217.78 ,_44

RP 107.89 L4P 2.96 LOP 195.83 VP 37.655 GAP 6._ AZP 86.18 TAL 183.85 TAP

RE I23.660 GL -38.31 GP 39.09 ZAL 90.00 Z4P 132.72 ETS 44.80 ZAE 122.68 ETE

PLINETOCENTRIC CONIC

C3 13.?11 VML 3.635 CLA -59.15 RAL 235,29 RAG 6567.5 VEL 11.602 PTH ?,03 VHP

LNCH ATMTH LN_H TIME L-I TIME INJ LAT

35.6? 5 38 28 1627.39 42.23

144.38 15 6 51 5256.49 42.24

35.6Z 5 38 ?8 1627.39 42.23

144.38 15 6 51 5256,49 4_.24

35.6? 5 38 ?8 1627,39 42.23

144.38 15 6 51 5256.49 42.24

CIFFERENTIAL CORRECTIONS

TCE-Z.1097 TRA .0843 TC3-4.5622 _AU .8218

RCE .676! RR4 -.I239 RE3 .gl_R FAU .05753

FCE-1.6970 FRA .4115 FC3-3.7697 BSP 15428

BOE ?.2154 BRA .1499 BC3 4.65?8 FS_ -1144

LAUNCH DATE SEP I 1970

HELIOCENTRIC CONIC

RL 150.98 LAL .00
RP 107.93 LAP 2.86

RC IZ5.912 GL -35.31

PLANE TC_ENTRIC CONIC

C3 12.365 VHL 3.516

LNCH A_4_H LNCH TIME

38.49 6 6 19
141.51 15 19 36

38.49 6 6 19

141.51 15 19 _6

38.49 6 6 19

141.51 15 19 36

0IFFERENTIAL CORRECTIONS

TDE-I.9662 TRA ._2'67 TC3-5,0377 8AU .$452

ROE .5784 RRA -.I474 RC3 .8756 FAU .05720

FDE-I.4960 FR4 .5363 FC3-4.0051 BSP |5733

BOE ?.0495 8R4 ._704 8C3 5.1133 FSP -1156

I77.34 ECC .18630 INC 4.8321 Vl 29.511

41.63 RCA 103.61 APO 151.06 V? 35.124

151.I0 ?AC 137.08 ETC 75Z.78 CLP-150.94

5.678 CPA 22.23 RAP ?36.32 ECC 1.Z174

INJ LONG INJ RT A._C INJ _;_.ITM INJ TIME PO CST TIM INJ 2 LA T INJ _ LONG

41.06 112.45 136.18 6 5 36 1077.4 47.72 33.24
?43.43 112.47 136.17 16 34 28 4656.5 47.73 735.61

41.06 112,45 136.18 6 5 36 1027.4 47,72 33.?4

243.43 112.47 136.17 16 34 28 4656.5 47.73 235.61

41.06 112.45 136.18 6 5 36 1027.4 4_.72 33.24
243,43 112.47 136.17 16 34 28 4656.5 47.7] 235.61

MID-COURSE EXECUTION ACCURACY ORBIT GETERMIN_TION ACCURACY

,T_T 4703.8 _ 1312.3 S(,3 348,5 ST 3328.1 SR 1072.0 SS 1376.0

RRT -.9420 I_ -.9736 RTF .9653 CRT -.9965 CRS .9993 CST -.993I
SG8 4883.5 R23 .1637 R13 -.9692 LSA 3736.0 MSA 160.3 SSA 10.9

5(;1 4866.&EW&2 407.3 THA 165.09 ELI 3495.4 EL2 85.8 ALF 162.19

FLIGHT TIME 164.D0 ARRIVAL GATE FEB 17 1971

0IST_N(E 469.724

LOL 338.15 VL 26,720 GAL -.6_ *7L 9_.]6 H_A 220.98 _4A 127.11 EC( .18807 INC 4.3624 Vl 79.511

LOP 199.05 VP 37.619 G_P 6.52 AZP 86.70 TAL I82.67 TAP 43.65 RCA IO3.ZI APO 151.0Z v2 35.117

GP 36.15 ZAL 87._ _AP 135.1'0 EY$ 44,75 Z_JE |2].52 ETE 153/34 ZAC 1 34.54 ETC 253.40 CLP-152,4_

0LA -56.77 R&L _40.}/I RA0 6567._ _EL 11.565 PTH _.02 VHP 5.660 CP_ 18.99 RAP 236.61 ECC 1.2035

L-I TIME INJ LAT INJ LON_ INJ RT &SO INJ AZ_ATH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG
1598,43 4!.57 _,60 114,85 132.9! 6 32 57 998.4 46,71 28.47
5257.04 41.58 242,63 |14.86 132.90 16 47 13 4657,0 46.73 ?34.49

1598.43 41.57 36._d3 |I4.85 132.91 6 32 57 998,4 46.71 28.47

5257.04 41.58 242.63 114.86 132,90 I6 47 13 4657.0 46.73 ?34.49
1598.43 41.37 )6.fW3 114.8§ 132.91 6 32 57 998.4 46,71 28.47

5237.04 41,58 242.63 1|4.86 132.90 16 47 I3 4657.0 46,73 ?34.49

MI0-COUR,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,T_T 482_.9 _ 1208.1 _3 350.1 ST 3211.9 SR 951.8 SS 1215.5

RRT -.94311_ -.9664 RTF .9650 CRT -.997I CRS .9984 CST -.9915

Sf_ 4972.9 1_3 .1510 R13 -.9680 LS4 3560.1 MSA 158.0 SSA 12.3
$61 4957._ S62 390.7 TH4 166.6_ ELI 3349.2 EL? 70.0 ALF 163.53
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JpL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH CATE S_P I 1970

H[LIC_ENTRIC CONIC

RL 15D.98 LAL .00

RP 1O7.97 LAP 2.75

RC 178.138 GL -3Z.39

PLAN£TC_ENTRIC CONIC

C3 11.775 VHL 3.432

LNCH AZNTH LNCH fINE

41.41 6 53 25
138.59 15 30 28

41.41 6 )) 25

I)8.59 15 30 ?8

41.41 6 53 25

138.59 15 3028

FLIGHT TIME 166.0O ARRIVAL CATE FE6 14 1971

CISTANCE 475,697

LOL 538.15 VL 26,685 GAL -.34 AZL 93,95 I.K_A 224.19 SNA 126,89 ECC .18998 INC 3.9499 Vl 29.511

LOP 202.27 VP 37.58) GAP 6.84 AZP 87,17 TAL I81,46 TAP 45.65 RCA 102.78 APO 150,99 V? 35.099

GP 33.52 ?AL 85.78 ZAP 1_.45 ITS 44.73 ZAE 124.14 ETE 155.40 ZAC 132.28 ETC 254.3) CLP-153.87

0LA -54,39_RAL 245,14 RAG 6567,4 VEL 11,540 PTH 2,01 VHP 5,679 0PA 16,05 RAP 737.14 ECC 1.1938

L-! TIN[ INJ LAT INJ LONG |NJ RT A._ INJ A?NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ Z LONG

1571,23 40,61 32.31 117,24 129,9Z 6 59 36 971.2 45.42 23.98

5263,63 40,62 242,27 117,26 129,gO 16 58 II 466).6 45.43 2)3.9)

1571.23 40.6"J 32.31 117.24 129.92 6 59 36 971.2 45.42 23.98

5263,63 40,62 248,27 117,Z6 129,90 16 58 11 4663,6 45,43 253.93

1971.23 40.61 32,31 117.24 129.92 6 59 36 971.2 45.42 2).98

5263,63 40,62 242,27 117,26 129,gO 16 58 lI 4663.6 45.43 233.93

OIFFERI[NTIAL CORRECTIONS

T02-1.8161 TRA .3778 TC3-5.4373 8AU .8657

ROE ,4991 RRA -.1674 RE) ,8207 FAU ,05599

FOE-I.Z889 FRA ,6572 FC]-4,1166 8SP 15906
80E 1.8855 8RA .4132 8C3 5.4989 FSP -1141

LAUNCM DATE ._EP 1 197(}

HIEL IOCENTRI C CONIC

MIO-(OURSE EXECUTION ACCURACY OR6IT 0ETERMINATION ACCURACY

SGT 4928,9 _ 1114,5 5G3 547,4 ST 5051.8 5R 845.8 SS 1092.5
RWT -.9373 RRqr -.9573 RTF .9643 CRT -.9978 CRS .9962 CST -.9888

_O53.3 R23 .1376 RI3 -,9667 LS4 3346.2 NSA 158.7 SSA 13.8

SGI 5039,0 _ 379,9 THA 167,96 ELI 3166.4 EL2 -54.1 ALF 164.54

FLIC+IT TIN[ 168.00 ARRIVAL OATE FEB 16 1971

0ISTkNCE 481.650

RL 1_O,98 LAL ,00

RP 108.01 LAP 2,64

RC 130,397 GL -29,56

PLAN[TOCENTRIC CONIC

C3 11.392 VHL ).)75
LNO4 A)'NTH LNCH TIN[

44.37 7 0 1

1)5.6) 15 )9 )2
44.37 7 0 !

135.6) 15 39 32

44,37 7 0 1

133.6) 15 )9 32

01FFERIENTIAL CORR[CTION5

TOE-1.684I TRA .5065 TC3-5.7831 8AU ;_5

ROE .4452 RRA -,I720 RC3 ,7664 FAU ,054_

FOE-1.1222 FRA .72_ FC3-4.I535 8SP 1_

80E 1.74213 BRA ,fl349 8C3 5,8337 FSP -IJGO

LQ. 3_.15 VL 26.650 G_L -.05 A?L 93.58 _ 227.40 SMA 126.66 ECC .19204 INC 3.5826 Vl 29.511

LOP 203,49 VP 37,546 GAP 7,16 AZP 87,57 T_. 180.Z2 TAP 47,62 RCA 102,34 APO 150.98 V2 )5.086
GP 31,18 ZAL 83,42 ZAP 140,99 ET$ 44,73 ?A£ 124,58 ETE 157,27 Z/K_ 130.30 ETC 255,14 CLP-155.27

OLA -52.D0 RAL 249,61 RAO 6567.4 91EL 11.523 PTH 2,01 VHP 5.727 OPA 13.32 RAP 2)7.87 ECC 1.1875

L-I TIN[ INJ LAT INJ _ ]NJ RT AS_ INJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
1545,00 39,d0 EI_.18 119.68 127.18 7 25 46 945.0 43.91 19.75

5276.07 39.4J 242.37 119.68 127.17 17 7 28 4676.1 43.92 233.93
1545,00 39.40 _.18 119,68 127.18 7 25 46 945,0 43,91 19.75

5276.07 39.41 242.37 119,68 127.17 17 7 28 4676.1 43.92 233.93
1545.OO 39.40 28.18 119.68 127.18 ? 25 46 945.0 4).91 19.75

5276.07 39.41 242.37 119.68 127.17 17 7 28 4676.1 43.92 233.93

NIO-CCUR_ E_CUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

$6T 50M.2 $6_ I031.4 $63 339.8 ST 2891.7 SR 769.1 SS 988.9

RRT -.9_3 _ -.9457 RTF" ,_2 CRT -.99gO CRS .9928 CST -.9874

!KAB 5140.8 1_3 .lOft9 R|3 -.9_97 LSA 3147.9 MSA 149.2 SSA 15.4

_61 5127.7 SG2 366.4 THA 169.13 EL1 2992.1 EL2 33.7 ALF 165.12

LAUNCH C4TE SEP 1 1970

HELIOCENTRIC CONIC

RL |50.98 LAL .DO

RP 108.05 LAP _.51

RE 132.627 GL -26.83

PLAK_TOCENTRIC CONIC

C3 11.183 VHL ).344

LNCH ATHTH LN_H TINE

47.)8 7 26 17

132.62 15 46 5?

47.58 7 _6 17

132.62 15 46 5?

47.38 7 26 17

132.67 15 46 32

FLIGHT TIN[ 170.00 ARRIVAL CATE FEB 18 1971

0ISTANCE 487,582

LC¢. 358.15 VL 26.614 GAL .25 AZL 93.25 H_A 230,60 SNA 126.43 £CC ,19425 INC 3,2516 Vl 29.511

LOP 708.71 VP )7.509 GAP 7.48 A2P 87.9) TAL 178.97 TAP 49.57 RCA 101.87 APO 150.99 v2 35.074

GP 29.09 ?AL 80.93 ?AP 14).34 ETS 44.79 _ 124.88 ETE 158.94 ?AC 128.55 ETC 255.85 CLP-156.64

CLA -49.62 RAL 253.82 RA0 6567,4 V[L 11.514 PTH 2.01 VHP 5,799 0PA 10.84 RAP 2)8.78 ECC 1.1840

L-I TIN[ INJ LAT INJ LONG INJ RT A._ INJ A_ATH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1519.14 38.00 24.21 122.17 124.71 7 51 56 919.1 42.23 15.74

5294,25 58,01 242,95 122.18 124.70 17 15 6 4694.3 42.24 234.48

1519.14 58.0_ 24.21 1_2.17 124.71 7 51 56 919.1 42.23 15.74

5294.25 58.01 242,95 1_2,18 124,70 17 15 6 4694.3 42.24 2)4.48

1519.14 38.00 24.21 122.17 124.71 7 51 36 919.1 42.2) 15.74

5294.25 _.0! 242.95 122.18 124.70 17 15 6 4694.) 42.24 234.48

OlFFERENTIAL CCRR1ECTIONS

rOE-l.SIT7 TRA .6929 TC)-6.0179 8AU .9057

ROE .3879 RRA -.1974 RC) .69)7 FAU ,05221
FCE -.9043 FRA .8684 FC3-4.0422 _SP 16440

8OE 1.5665 BRA .7205 6C3 6.0578 FSP -1104

LAUNCH OATE 54EP I 197{')

H_L IOCENTRIC CONIC

HIO-COUR._ EXECUTION ACCURACY ORBIT 0ETERHINATION ACCURACY

SCaT §I_0.3 SGR 964.1 SG3 334.5 ST 2660.6 SR 683.0 SS 850.5

RRT -.9204 RRF -.9333 RTF ,9627 CRT -.9994 CRS .9822 CST -.9781

.5G8 5220.1 R23 .1087 RI) -.9642 LSA 2870.5 NSA 169.1 SSA 16.8

5(,I 52'06.9 $62 371.4 THA 170.14 ELI 2746.8 EL? 22.5 ALF 165,61

FLIG_4T TIN[ 172.00

DISTANCE 493.49(3

ARRIVAL CATE FEB 2D 1971

RL 150.98 LAL .L_ LOL )_.15 VL

RP 108.09 LAP 2.38 LOP 211.92 VP

RC 134.850 GL -24.21 GP 27.23 7AL

PLANE TCX2ENTRIC CONIC

C3 11.125 VHL ).3)5

LNCH AZMTH LNCH TINE
50.4) 7 52 25

129.57 15 52 2)
50.4) 7 f12 25

129.57 15 52 23

50.4) 7 52 25

129.57 15 52 23

OIFFERENTIAL CORRI[CTIONS

TOE-I.3852 TRA .8426 TC3-6.2414 8AU .93)2

ROE .3350 RRA -.2047 RC) .6446 F_U .0507_
FCE -.7551 FRA ,9599 FC)-),9516 8,,_ 17154

80E 1.4299 8RA .8671 8C3 6.2746 FS, P -1120

26.578 GAL .57 AZI. 92.95 H(A 233.81 SHA 126.20 ECC .19663 INC ?.9499 Vl 29.511

37.471 GAP 7.81 A)'P 88.26 TAL 177,69 TAP 51.50 RCA 101.38 AP_ 151.01 V2 35.061

78,)3 2AP 145.51 ITS 44.92 ZAIE 125.08 ETE 16('1.44 ZAC 127.01ETC 256.51 CLP-157.96

OLA -47.27 RAL 257.79 RA0 6567,4 _L 11.511PTH 2,01 VHP 5.891 OPA 8.57 RAP 239.84 ECC 1.1831

L-I TIN[ INJ LAT INJ LONG INJ RT A,_ INJ A_MTH INJ TIN[ P_ CST TIM INJ 2 LAT INJ 2 LONG

1492.89 _,45 L:_},33 124,74 122,47 8 17 18 892.9 40.4) 11.88

5318.57 36,46 _44,04 1_4,75 122,46 17 21 2 4718.4 40.44 235.58

1492.89 )6.45 20.3) 124,74 122,47 8 17 18 892.9 40.43 11.88

5)18.37 36,46 244,04 124,75 122,46 17 21 2 4718.4 4_.44 235.58

1492.89 36,45 20.)) 124,74 122,47 8 I7 I) 892.9 40.4) 11.B8

5_18.37 36,46 244,04 124,75 122,16 17 21 2 4718.4 40.44 ?35.58
MIO-COUR,_WE EXECUTION ACCURACY ORBIT OETERNINATZON ACCURACY

$6T _248.5 S/._R 9(]B.5 $63 )26.5 ST 2467.1 SR 629.4 SS 75}.1
RRT -,9116 RRF -.9190 RTF .9643 CRT -.9995 CRS .9673 CST -.9711

$68 5326.5 R23 .0865 RI) -.9654 LSA 2649.4 MSA 173.6 SSA IH.?

$61 531 ).7 $62 )_q.8 THA 170.99 ELI 2516.1 EL? 20.0 ALF 165.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE SEP ! 197_q FLIGHT TIME ]74.00 ARRIVAL CATE FEE ?Z 1971

HELIC_[NTRIC CONIC

RL |50.98 LAL .00 LC¢. 338.15 VL

RP 108.13 LAP ?.24 LOP 215.13 VP

RC 137.063 GL -21.69 GP 15.56 7AL

PLANE TC_[NTRIC CC_NIC

C3 II.ZD6 VHL 3.348

LNCH ATMTH LNCH TINE
53.51 8 18 37

176.49 15 56 7

53.51 8 18 37
126.49 15 56 7

53.51 8 18 37

126.49 I5 56 7

CIFFER1ENTIAL CORR1ECTION$

T0[-I.2255 TRA I .OSBO TC3-6.2611 BAU .9448

ROE .3234 RRA -.2184 RC3 .5704 FAU .04773

FOE -._55 FRA 1.0341FC3-3.6875 85P I7017

80E 1.1672 BRA 1.0510 6C3 6.3069 FSP -I059

OlSTA_E 499.379

76.541 GAL .9_ 4ZL 97.67 HCA 737.01 5_A 175.97 ECC .19918

37,433 GAP 8._ AZP 88.54 T4L 176.39 TAP 53.40 RC4 100.88

75.70 Z4P 147.51 ETS 45.13 Z4£ 125.71 ETE 161.77 74C I75.66

INC 2.6722 Vl 29.511

4PO 151.06 v? 35.047

ETC 257.12 CLP-159.23

CLA -44.95 RAL ?61.54 RA0 6567.4 VEL 11.515 PTH ?.Ol VHP 5.999 OPA 6.48 RAP 741.04 ECC 1.1844

L-I TIN? INJ LAT INJ LONG INJ RT A_ INJ A;_ATH INJ TIME PO CST TIM ]NJ ? LAT INJ ? LONG

1465.70 34.80 16.53 177.39 120.47 8 43 3 865.7 38.54 8.13

5346.54 34.81 ?45.63 177.40 120.45 17 ?5 16 474H.5 38.55 ?37.??

1465.70 54.80 16.53 127.39 1_0.47 8 43 ] 865.7 38.54 8.13
5348.54 34.81 ?45.63 127.40 1L=0.45 17 ?5 16 4748.5 38.55 737.??

1465.70 34.80 16.53 127.39 ]Z0.47 8 43 3 865.7 38.54 8.13

5348.54 34.81 243.63 127.40 120.45 17 ?5 16 4748.5 38.55 237.??
NI0-CCURSIE E_ECUTION ACCURACY CRSIT OETERHINATION ACCUR4C_

,T_T 5316.2 SGR 855.0 $63 315.7 ST ??79.4 SR 575.8 SS 650.0

RRT -,8975 l_ -,gO_ RTF .9626 CRT -.9973 CRS .9339 CST -.955?

5384.5 RZ3 .0763 RI3 -.9633 LSA 2384.8 HSA 191.4 SS4 19.2

SGI 5371.6 _ 373.2 THA 171.75 ELI Z3OZ.3 EL? 40.6 ALF 165.55

LAUNCH 04TE SEP I 1970 FLIGHT TINK 176.00 ARRIVAL DATE FEB ?4 1971

HELIOCENTRIC CONIC

RL 150.98 LAL .0(3 LOL 3349o13 YL

RP 108.17 LAP ?.09 LOP 218.34 VP

RC 1_9.266 GL -19.29 GP 24.07 7AL

PLANETC_ENTRIC CONIC

C3 11.417 VHL 3.379
LNCH 47NTM LNCH TIN?

36.64 8 45 7

123.36 13 57 52

36.64 8 45 7

123.36 15 57 52

56.64 8 43 7

123.36 15 57 52
OIFFERENTIAL CORR[CTIONS

TOE-1.0743 TRA 1.21_ TC3-6.2709 8AU .9603

ROE .3012 RRA -._31 RE3 .5083 FAU .04506

FOE -.4423 FRA 1.1111FC3-3,4163 8SP 17286

8C)E 1.1157 BRA 1.2335 8C3 6.2914 FSP -1026

0I$TAK[ _05.243

21L_05 GAL 1._4 A_. _Z.41 _ 210.21 ,9_A
37._J4 GAP _.47 421= _.80 TAL 175.08 TAP

73.02 Z*P 149.37 ETS 45.43 ?AK 125.27 ETE

123.73 ECC .?13192 IN(: 2.4140 Vl 29.511

55.28 RCA 10(3.35 APO 151.12 v2 35.034

162.96 ZAC 124.46 ETC ?57.70 CLP-160.47

OLA -42.67 RAL L_65.0_ RAO 6567.4 VEL 11.524 PTH 2.01 VHP 6.123 OPA 4.56 RAP ?47.37 ECC 1.1879

L-! TIN? INJ L4T INJ LONG _NJ RT ASC JNJ A?NTH INJ TIME PO CST TIH INJ ? LAT |NJ 2 LONG

1436.68 33.07 12.73 130.17 118.66 9 9 4 836.7 36.60 4.40

3383._O 33.08 _47.76 130.13 118.65 17 27 37 4785.3 36.61 ?39.43

1436.68 33.07 12.73 130.I_ 118.66 9 9 4 836.7 36.60 4.40
5_3.30 33.08 247.76 130.13 118.65 17 27 37 4785.3 36.61 239.43

1456.68 33.07 12.73 130.1_ 118.66 9 9 4 836.7 36.60 4.40

3383.30 33.OB 247.76 130.13 118.65 17 ?7 37 4785.3 36.61 239.43
MI0-CCURSE [_ECUTION ACCURACY (_R'BIT 0ETERNINATION ACCURACY

5GT 5393.4 _ 811.3 $63 305.0 ST 2009.3 SR 534.9 SS 569.4

RRT -._29 RRF -.8837 RTF .9619 CRT -.9906 CRS .8785 CST -.9340
S_ 5434.1 1_3 .0643 RI3 -.9626 LSA 7145.3 NSA ?1?.7 SSA 19.9

SGI 3441.0 S_Z 377.6 THA 177.40 ELI L:_78.1 EkE 70.9 ALF 163.21

LAUNCH 04TE EP I 1970 FLIGHT TIN? 178.00 ARRIVAL DATE FE'_ ?6 1971

HELIOCENTRIC CONIC

RL 150.98 LAL .0_

RP 108.21 LAP 1,94

RC 141.459 GL -]7.01

PLAN[TOC[NTRIC CONIC

C3 11.737 VHL 3.4?9

LNCH AZMTH LNCH TINE

59.83 9 12 9

1213.17 ]5 57 Z9

59.83 9 17 9

120.17 1fl 57 ?9

59.83 9 12 9

170.17 15 57 29

DIFFERENTIAL CORRECTIOKL_

TOE -.9265 TRA 1.4016 TC3-6.1_N_6 8AU ,9766

RCE .2857 RRA -.2_94 Re3 .4_8 FAU .042fl4

FOE -,3175 FRA 1.1794 FC3-3.1327 8._ 17321

BOE .9695 I_A 1.4219 8C3 6.2132 FSP -99'Z

01ST4N_E 511.087

LOL 338.15 VL ?6.468 GAL 1.61 AIL 9_.17 PICA 743.41 g'W* 125.50 ECC .20487 INC 2.17?I Vl 29.511

LOP ?71.54 VP 37.356 GAP 8.81 AIP 89.03 TAL 173.74 TAP 57.15 RCA 99.79 APO 151.21 V? 35.071

GP 27.73 ZAL 70.34 ZAP 151.11ETS 45.83 ZA£ I73.79 ETE 164.01ZAC 173.41ETC 758.77 CLP-161.6?

0Lk -40.44 RAL 268.42 RAO 6567,4 VEL 11.539 PTH ?.01 VHP 6.260 0P4 2.80 RAP 243.81 ECC-1.1935

L-I TIN? |NJ LAT INJ LONG l_J RT &SO INJ AZNTH INJ TIN? PO CST TIN INJ ? LAT INJ 2 LONG

1403.02 31.89 8.88 132.9I 1|7.03 9 35 34 B03.0 34.64 .63

3479.18 31.31 250.46 132.9_ 117.03 17 77 58 48Z9.2 34.65 247.21

1405.02 31.29 8.88 132.91 117.03 9 35 34 805.0 34.64 .63

5429.18 31.31 ?50.46 132.9'_ 117.03 17 27 58 48?9.2 34.65 242.21

1405.02 31.29 8.88 112.91 111.03 9 33 34 805.0 34.64 .63

5479.18 31.31 2_0.46 132.9_ 117.03 17 ?:1L-58 4829.2 34.65 742.21
MID-COi_SlE [X[CUTION ACCURAC_ ORBIT OETERNIN_TION _CCURACY

S_T 5470.3 _ 775.2 ,_3 294.3 ST 1807.0 SR 507.8 SS 510.0

RRT -._75 I_F -.86d3 RTF .g617 CRT -.9749 CRS .7938 CST -.9078

S_6 5324.9 _3 .0516 RI3 -.9622 LS4 1928.8 MSA ?39.3 SSA ?0.3

SGI 3511.6 _ 382.7 THA 172.96 ELI 1872.5 EL? 108.0 ALF 164.77

LAUNCH OATE S(P I 1970 FLIGHT TINE 180.00 ARRIVAL OATE FEB ?8 1971

PELI(X[NTRIC CONIC

RL 150.98 LAL .00

RP 108.25 LAP 1.78
RC 143.643 GL -14.8_

PLANETCX_NTRIC CONIC

C3 12.225 VHL 3.496

LNCH A_4TH LN_H TIM[

63.08 9 40 3

116.92 15 34 44

63.08 9 40 3

116.97 15 54 44
63.08 9 40 3

116.97 15 54 44

OIFF[RKNTIAL COI_CTIONS
TOE -.77BO TRA I._000 TC3-6.0§25 84U .9914

ROE .2746 RRA -.Z497 RC3 .4027 F4U .03996

FOE -.Z_48 FRA 1.2421 FC3-2.8297 8SP 17733
80E .8250 BRA 1.6194 8C3 6.0639 FSP -960

OJSTMd_E 516.8_1

LOL 338.15 VL _6.431 GAL 1o_9 A2'L 91.94 _ 246.60 SNA 125.27 ECC .L_803 INC 1.9436 Vl 29.51_

LOP 224.74 VP 37.317 GAP 9.1_ AZP 89,_] TAL 172.40 TAP 39.00 RCA 99.21 _PO 151.33 v2 35.008

GP 21._3 7AL 6_.69 _kP |3_.72 ETS 46.35 ZAE 173,18 ETE 164,95 ZAC IZ?.48 ETC Z58.87 CLP-167.83

OLA -_o28 RAL 271.57 R/_ 6367.3 VEL 11.559 PTH

L-I TIN? INJ LAT 1NJ LONG

1369.39 29.50 4.88 135,76 113.39 10 2 53

3481.06 29.31 253.78 135,76 115.58 17 ?6 3

1369.59 29._O 4.88 133.76 115.59 10 2 53

3481.06 29.31 233.78 135.76 115.58 17 26 5

1369.39 29.50 4.88 133.76 115.59 10 ? 53

5481.06 29.51 253.78 133.76 115.58 17 ?6 5

NIO-OCI._SE E_CUTION ACCURACY
SGT 5340.4 S_ 743.9 $63 ?83.3

RRT -.8_O8 _ -.8444 RTF .9613

S6e 5590.1R_3 .0428 R13 -.9617
,SGI 3376.6 S_Z _88.4 THA 173.45

2.02 VHP 6,410 OPA 1.16 RAP 245.34 ECC 1.2012

INJ RT 45_ INJ A2'NTH INJ TIN? PO CST TIN INJ 2 LAT INJ 2 LONG

769.6 37.68 356.7?
4881.1 32.69 ?45.62

769.6 32.68 356.72

4881.1 32.69 245.6?
769.6 3?.68 356.7?

4881.1 32.69 ?45.6?

ORBIT DETERNINATION ACCURACY

ST 1626.5 SR 476.4 SS 470.3

CRT -.9438 CRS .6750 CST -.8795

LSA 1737.6 HSA 277.5 SSA 20.?

ELI 1688.1 ELZ 151.7 ALF 164.47
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL 5. 1970 )

LAUNCH [3ATE S_P 1 1970 FLIGHT TINE |8Z.00 ARRIVAL [3ATE NAR 2 1971

Pq[LIOCENTRIC CONIC

RL 150.98 LAL .00 LOL 338.15 VL

RP 108.29 LAP 1.62 LOP 227.94 VP

RC 145.816 GL -12.81 GP 20.44 7AL

PLANETO(:ENTRIC CONIC

C3 12.825 VHt. 3.581

LNC.H A_TH LNCH TIN[

66.44 10 9 19

113.56 15 49 12

66.44 |0 9 19

113.56 15 49 |Z
66.44 10 9 19

113.56 13 49 lZ
DIFFERI[NTIAL CORIq[CTIONS

TOE -.6296 TRA 1.8076 TC3-5.8323 8AU 1.0053
ROE .2673 g_A -.2603 IK3 .3569 FAU .03744

FOE -.I044 FRA |._00] FC3-2.3Z7| 8SP 17976
BOE .6842 BR* 1.8L=_3 8(:3 3.8631FSP -9_7

01STANCE 32Z.678
26.394 GAL 2.38 AZL 91.73 t._A Z49.80 SNA

37.279 GAP 9.S0 A?P 89.40 TAL 171.04 TAP

63.07 TAP J34.23 ETS 46.99 ?AE 125.24 ETE

I23.04 ECC .21143 INC 1.7259 Vl 29.511

60.83 RCA 98.60 APO 151.48 V2 34.995

163.78 ZAC 121.65 ETC 259.36 CLP-163.96

[3LA -36.20 RAL 274.33 RAO 6367.5 VEL 11.383 PTH

L-I TINE IN! LAT

1328.8Z 27.71

3342.27 27.7Z

1328.82 27.71

3342,27 27.72

1328.82 27.71
3542.Z7 27.72

2.03 VHP 6.37Z OPA -.34 RAP 246.97 ECC 1.2111

INJ LONG INJ RT ASC INJ A2't4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

.62 138.66 114.28 10 31 27 728._ 30.74 35Z.55

237.81 138.66 114.27 17 21 33 4942.3 30.75 249.74

• 62 |_8.66 114.28 10 31 27 728.8 30.74 332.55

237.81 138.66 I14.27 17 21 33 4942.3 30.75 249.74

.62 138.66 114.28 10 3J 27 728.8 30.74 332.55

257.81 138.66 114.27 17 21 33 4942.3 30.75 249.74

NIO-(XXM,_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURAC_

SGT 5606.1 SGR 717.3 SG3 272.3 ST 1478.8 SR 454.9 SS 450.3

RRT -.8335 I_ -.8239 RTF .9610 CRT -.8894 CRS .3310 CST -.8383

5631.8 1_3 .0_44 RI3 -.9613 LSA 1581.2 MSA 310.1 SSA 20.0

SGI 5638.1 $62 _J)4.1 THA 173.88 ELI 1534.2 EL2 200.5 ALF 164.43

LAUNCH DATE _NEP I 1970 FLI_.IT TINE 184.00 ARRIVAL DATE MAR 4 197J

HELIC(ENTRIC CCNIC

RL 150.98 LAL .00

RP 108.33 LAP 1.43

iN: 147.979 GL -10.91

PLANETOCENTRIC CONIC

C3 13.364 V_ 3.683
LNCH A2'NTH LNCH TIN[

69.98" lO 40 39

110.O2 13 40 14

69.98 10 40 39

110.02 13 40 14

69.98 10 40 39

110.O2 13 40 14

OIFFERENTIAL _CTIONS

TOE -.4811 TRA 2.0f46 TC3-3.6041 8AU 1,0179

M3E .2633 RRA -.2711RC3 .3154 FAU .03493

FOE -.0150 FRA 1.33_ FC3-2.2304 8SP 18178

BOlE .5464 8RA 2.0427 8C3 3.6129 FSP -893

01$TM_.E 528.431

LOt. 338.13 VL 26.357 GAL 2.80 AZL 91.52 HCa 252.99 SMA 124.81 £CC .21509 INC 1.51 72 Vl 29.511

LCP 231.13 VP 37.240 GAP 9.86 AZP _9.36 TAL 169.67 TAP 62.66 RCA 97.96 APO 131.65 V2 34.982

GP 19.46 7AL 62.5| TAP 155.64 £T8 47.76 2AE 125.19 ETE 166.32 ?AC 120.92 ETC 239.91CLP-165.06

OLA °34.20 RAL 277.35 RA0 6567.5 VlEL 11.617 PTH 2.04 VHP 6.746 OPA o1.75 RAP 248.68 ECC 1.2232
L-I TINE IN! tAT IN! LONG IN! RT AS(: IN! AZMTH IN! TINE PO EST TIN IN! 2 LAT JNJ 2 LONG

128D.26 23.95 355.9J 141.60 113,10 11 | 59 68(3.3 28.84 347.92

3613.06 23.26 Z6Z.?O 141.61 !13.08 17 13 49 5015.1 28.83 254.72

1260.26 25.95 335.91 1A1.60 113.10 11 1 39 680.3 28.84 347.92

3613.1_ 25.96 _.70 141.61 !13.08 17 13 49 5013.1 28.83 254.72

1280.28 25.95 355.91 141.60 113.10 II 1 59 680.3 28.84 347.92

3613.06 25.26 _62.70 141.61 113,08 17 13 49 5015.1 28.85 234.72

NIO-_ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5_65.7 _ 6_)4.1SG3 261.8 ST 1371.3 SR 437.3 SS 446.3

RRT -.8J_ _ -,8033 RIT .9608 CRT -.8041CRS .3786 CST -.853_

5708.1 _ .O_3 RI3 -.9610 LSA 1466.1NSA 348.2 SSA 19.5

SGI 3694.1 _ _39.7 THA _74._7 ELI 1417.2 EL2 251.6 ALF 165.14

LAUNEH [3ATE SEP ! 1970 FLIGHT TIN_ 186.00 ARRIVAL [3ATE HAR 6 197l

HIELIOCENTRIC CONIC CIST_NC-LP534.151

RL 150.98 LAL .00 LOL 338.1 5 VL 26.320 GAL 3.24 AZL 91.32 HC_ 256.18 S_4A 124.58 ECC .219_2 INC 1.31 56 Vl 29.511

RP 108.37 L*P 1.28 LOP 234.33 VP 37.202 GAP 10.24 AZP 89.69 TAL 16_J TAP 64,46 RC_ 97.29 APO 151.86 V2 34.969

RC 150.132 GL -9.13 GP 18.58 ZAL 6_.03 2AP 156.96 ETS 48.68 Z*E 123.13 ETE 167.18 ZAC 120.26 ETC 260.45 CLP-I66.13

PLANETOCENTRIC CONIC

C3 14.432 VHL 3.802 0LA -32.28 RAL 279.99 RA0 6367.6 VEL

LNCH AZNTH LNCH TINE L-I TIN[ INJ LAT
73.82 11 15 26 1219.53 24.21

IO6.18 15 26 32 5703.67 24.22

73.82 11 15 26 1219.53 24.21

106.18 15 26 32 5703.67 24.22
110.00 14 24 35 607.39 17.37

II0.OO J7 16 33 5363.81 31.46

OIFFERI[NTIAL CORRECTIONS

TOE -.3407 TRA 2.2427 TC3-5.3436 8AU 1.0338

RDE .2631 RRA -.2812 RC3 .2817 FAU .03282

FOE .0581 FRA 1.3975 FC3-1 .9662 _SP 18588

_CE .4305 _A 2.2603 8C3 3.3510 FSP -_74

11.633 PTH 2.03 VHP 6.932 0PA -3.02 RAP 250.46 ECC 1.2178

|NJ LONG INJ RT AS_ |NJ A_MTH |NJ TIN_ PO CST 7IM INJ 2 L*T INJ 2 LONG

330.43 144.39 112.03 1! 35 45 619.5 26.99 342.52
268.73 144.39 112.02 17 1 36 3103.7 26.99 260._4

350.43 144.59 112.03 11 35 45 619.3 26.99 342.52
268.73 144.59 11Z.02 17 ! 36 3103.7 26.99 260._4

302,00 141,02 119.92 14 34 43 7.4 21.21 294.98

245.26 147.26 104.11 18 43 37 4763.8 33.08 236.40
MID-COURSE EXECUTION ACCURACY ORBIT OETERN|NATION ACCURACY

5_T 3723.1 _ 674.2 S_3 231.1 ST 1_10.4 SR 424.2 S9 451.5
I_T -.7978 _ -.7830 RTF .9611 CRT -.6923 CR5 .2439 CST -.H675

SC,8 3762.7 1_3 .0203 RI3 °.9613 LSA 1398.9 NSA 379.1 SSA IH.9

•_1 3748.4 SG2 404.7 THA 174.60 ELI 1344.7 EL2 298.3 ALF 166.7_

LAUNCH DATE SEP 1 1970 FLI(a'IT TINE 188.00 ARRIVAL DATE MAR _ 197]

HELIOCENTRIC CONIC

RL 150.98 LAL .00 LCL 318.13 VL

RP 10_.4| LAP 1.10 LOP 237.32 VP
RE 132.275 GL -7.48 GP 17.78 ZAL

PLANE TO(ENTRIC CONIC

C3 13.499 VHL 3.937

LNCH AZNTH LNCH TINE
78.29 11 36 43

101.71 13 5 8

78.29 11 56 43

101.71 15 5 8

110.00 14 0 43

110.OO 1_ 0 19

DIFFERENTIAL CORRECTIONS

TOE -.1835 TRA 2.4877 TC3-5.0132 BAU 1.0400

ROE .2628 RRA -.2940 RE3 .2453 FAU .03021

FOE .1346 FR_ I._498 FC3°1.6873 85P 18589

DOG .3205 BR_ 2.5051 BC3 3.0192 FSP -831

0ISTANCE 539.838

26._2 GAL 3.70 AFL 91.12 HCA 259.37 SMA 124.35 ECC .22325 IN(: 1.1197 vJ 29.511

37.163 GAP 10.62 ATP 89.79 T_L 166.90 TAP 66.26 RCA 96.59 _PO 152.11 V2 3_.956

37.63 7AP 158.20 ETS 49.76 ZAE 1_3.06 ETE 167.77 ZAC 119.66 ETC 261.00 CLP-167.18

DLA -30.46 RAL 282.A9 RA0 6567.6 VEL 11.700 PTH 2.06 VHP 7.131 DP_ -4.20 R_P 252.3_ ECC 1.255!

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG
1136.36 L_.53 343.44 147.60 111.03 12 15.40 336.6 25.19 335.60

5817.94 L:_.34 276.63 147.6! 111.04 16 42 6 3217.9 25.20 2_.82

1136.56 22.53 343.44 147.60 1!1.03 12 13 40 536.6 25.19 335.60

5817.94 L_'Z.34 276.63 147.61 111.04 16 42 6 5217.9 25.20 268._2

732.66 12.98 ]09.06 142.62 121.g0 14 1Z 55 132.7 17.10 302.37

5269.85 32.81 238.26 150.84 100.17 19 28 B 4669.8 33.87 229.18

MI0°COt_SE E_CUTION ACCURACY CRBIT [3ETERNIN_TION _CCURAC_

5(,T 5770.0 SGR 633.8 _3 241.2 5T 1293.4 SR 410.5 SS 468.9

RRT -.7796 RRF -.7629 RTF .9603 CRT -.5471 CRS .1109 CST -.8916

S_ 3807.1 /_3 .0166 R13 -.9606 LSA 1377.8 MS_ 403.4 SS_ 1_ ._

SGI 5792.7 S_2 409.1 TH_ 174.9! ELI 1314.2 EL2 338.2 ALF 169.44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH CARE. EP 1 1970 FLZGHT TIME 190.00 ARRZVAL 0ATE MAR 10 1971

HELIOCENTRIC CCe41C 0|STANCE 545.485

RL 150.98 LAL .00 LOL 338.15 VL 26.245 GAL 4,18 ATL 90.93 _4 262.55 S_A

Re 108.45 L4P .92 LOP 240.70 VP 37.125 GAP 11.02 ATP 89.88 TAL 165.50 TAP

RE 154.408 GL -5.95 GP 17.05 7AL 55.32 TAP 159.37 ETS 51.01 7HE 124.98 ET£
PLAN[TOC[NTRIC CONIC

C3 16.723 VHL 4.089 CL4 -28.72 RAL 284.83 240 6567.7 VEL 11.752 PTH 2.07 VHP

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT

84.97 12 58 16 986.57 20.90

95.03 14 22 18 714.47 20.91

100.00 13 51 32 813.64 15.57

10_.00 16 11 43 56_.67 26.44

II0.00 13 45 27 831.78 9.32

110.(30 18 34 18 5204.30 33.49

OIFFER[NTIAL CORRECTIONS

TOE -.0310 TRA 2.7379 TC3-4.6815 8_.U 1.0477

RCE .2651 RRH -.5064 RC3 .2151FMJ .02787

FOE .1991FRH 1.4956 FC3-1.4416 B_P 18751

BE .2670 BRA 2.7550 8C3 4.6864 FSP -798

124.12 ECC .22780 INC .9179 VJ 29.511

68.05 RCA 95.85 APO 152.40 V2 34.943

168.29 ?AC 119.12 ETC 261.55 CLP-168.21

7.34_ OPH -5.29 R4P 154.21 ECC 1.2752

INJ LOqG INJ RT AS_ INJ A_PNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

331.68 150.64 110.16 13 i4 42 386.6 23.46 323.91

311,75 150.65 110.15 14 34 15 114.5 23.47 303.98

516.67 148.26 I15,84 14 5 6 213.6 18.92 309.48

265.58 152.53 104.48 17 45 54 5050.7 28.17 257._0

314.50 144.65 123.04 13 59 20 232.8 13.60 308.02

233.27 154,09 97,29 2'0 1 2 4604.3 _4.13 224.08

NI0-CCIJS( [_ECUTION ACCURACY O_IT 0ETERNINATION ACCURHCY

SGT _$13.5 SGR 639.3 SG3 231.5 ST 1318.1 SiR 399.6 SS 488.5

RRT -.7618 _F -.7436 RTF .9C_}2 CRT -.3977 CRS .C_59 CST -.9190

_48.6 _3 .0IL_ R13 -.9603 LSA 1401.6 NSA 415.2 SSA 17.7

S_I _1.0 Sr_ 412.7 THA 175.19 ELI 1328.4 EL2 363.8 ALF 172.56

LAUNCH 04T£ S_EP 1 1970 FLIGMI" TIN_ 192.00 ARRIVAL 0ATE MHR 12 1971

H£LIOCENTRIC CONIC

RL 150.98 LAL ,00
RP 108.49 LAP .74

RC 156.530 GL -4.54

PLANETOCENTRIC CONIC

C3 18.140 VHt. 4.259
LNCH *ZNTH LNCH TINE

go.O0 12 35 55

90.00 15 2 17

tO0 .OO 13 L_ 5

IO0.O0 16 58 49

llO.O0 13 34 33

110.00 19 2 49
OIFFER[NTIAL CORRIECTI_I_

TOE .1123 TRA 2,_J95 TC3-4._432 _ 1.0_43

ROE .2693 RRH -.5190 RC3 .1883 FAU .02963

v0E .2563 FRH 1.53_9 FC3-1._133 8SP 181175

80£ .2958 _A 3.0164 6C3 4.3472 FSP -787

OISTANC[ 591.0g0

LOL 338.15 Vl. 26.2Oe GAL 4.69 AZL. go.74 _ L_5.74 S_
LGP 245.89 VP 37.067 GAP 11.43 AZP _.95 TAL 164.10 TAP

GP 16._ ZAL 53.11 7AP 1g0.46 (TS 52.45 ZAE 124,89 (T(

OLA -27.09 R_L _7.04 RA0 8_H_7.7 V[L 11.812 PTN 2.09 VHP 7.5_ 0P4 -6.29 RAP 256.17 (CO 1.2985
L-! TINE INJ I.AT INJ lONG IN,/ RT AS(: INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1108.42 13.88 337.92 151.39 114.93 12 54 23 508.4 17.13 " 330.35

650.30 24.g9 _O_._ 1S_.52 103.77 15 12 48 30.5 26.64 298.67

959.28 11.08 325.14 149.96 117.94 13 38 4 359.3 14.73 318;26

5542.71 18.05 257._ l_r_.L_ 1(30.79 18 31 11 4942.7 29.25 249.56

920.11 8.04 319.14 146.93 123.71 13 49 53 320.1 IO.43 512.80

5154.65 33.89 _.44 157._ 85.05 20 28 44 4554.6 34.18 220o21

NID'-COUIK_J_ [_CUTION ACCURACY O_|T OETERNINATION ACCURACY

_T _1_2._ _ _4.0 SG3 L_Z.2 ST 1374.1 SR 390.1 SS 509.3

RRT -.744$ _ , ,/v_50 RTF ,_2 CRT -.2566 CRS -.0786 CST -.9426

SG_ 5_$_.9 _ .0098 R13 -.9603 LS4 1459.5 M$A 412.0 SSA 17.1

SGI M71.3 S_Z 415.3 THA 175.44 ELI 1378.0 EL2 375.9 HLF 175.50

123.90 (CO .25272 IN(: .7390 VI 29.511

69,_4 RCA 95.07 HPO 152.75 V2 34.931

168,77 ?HC 118.63 ETC 262.11 CLP-169.22

LAUNCH C_T[ _P 1 1970

HELIOCENTRIC CONIC

RL 150.98 LAL ._O

RP 108.53 L4P .55

RC 158.641GL -3.24

PLAN[TOCENTRIC CONIC

C3 19.775 V_L 4.447

LNC_ AT_TH LN_ TI_

9O.OO 12 7 40

90.00 15 47 9

100.00 13 4 4

100.00 17 33

110.00 15 16 L=_

110.00 I9 27 57

FLIGHT TIME 194.00 ARRIVAL 0ATE MAR 14 1971

0ISTANC( 556.648

LOL 338,15 VL _;171 GAL 5.23 ATL gO.S5 HC_ 268,92 SN4 123.68 ECC .23802 INC .5517 Vl 29.511

LOP 247.07 VP 57.050 GAP 11.87 ATP 89._ TAL 162.70 TAP 71.62 RCA 94.24 APO 153.11 V2 34.919

GP 15.79 Z4L 51.00 ZAP 161.49 (T$ 54,09 ZA( 124.81 (TE 169.19 ZAC 118.18 (TC 262.67 CLP-170.21

0LH -25.54 RAL 289.15 R40 6567.8 V[L 11.881PTH _.11 VHP 7.809 0PH -7.21 RAP 258.17 ECC 1.3254

L-I TIME |NJ LAT INJ LCNG INJ RT ASC INJ 4ZMTH INJ TIME PO C$T T|N INJ 2 LAT INJ 2 LONG

1251.47 9.53 345.87 153.2t_ 116.76 12 28 31 651.5 13.15 338.96

5815.91 21L45 277.P_ 159.18 100.49 17 24 5 5215.9 27.63 269.25

10_9.35 7.50 331.36 152.11 119.02 15 21 53 469.4 il.32 324.65

5473.26 28.83 252.99 159.64 98.26 19 4 39 4875.5 29.67 244;25

999.57 3.03 323.31 149.37 124.06 13 43 2 399.4 7.48 317.05

5116,01 34.04 2"_.44 160,_1_ 95,28 20 52 55 4516.0 54.12 217.19

0IFFER(NTIHL CCR/q[CTIONS NI0-CCURS_ EXECUTION ACCURACY

TOE .2775 TR4 3.2753 TC3-4.0032 _AU 1.0591 SGT 5_1_6.7 SGR 609.3 SG3 213.2

ROE .Z747 _H -.3319 R_3 .1644 FAU .0234_ _ -.7275 M_F -.7071RTF .9603

FOE ._D79 FRA 1.51N34 FC3-1.OZ_2 8SP 1g014 _ 5918;2 _ .0072 R13 -.9_O4

80( .3905 _H 3.29013 _C3 4.0065 RiP -737 S_1 flgO3.fl SG_ 416.8 THA 175.67

LAUNCH OHT£ .SEP I 1970 FLIGHT TINE 196.00

H£LIOCENTRIC CONIC 0ISTANC( _.154

RL 150.98 LHL .00 LOL 33_.15 VL _.135 GAL 5.80 AZL gO.37 HCA 272.10 SMA 115.46 (CO .24376

RP 108.56 LAP .57 LGP 250,25 VP 37.013 GAP 12,32 AZP gO.01 TAL 161.31 TAP 75.40 RCH 93.36
RC 160.740 GL -2.04 GP 15.24 7AL 49.00 74P IR.4S (TS 55.g6 ZA( 124.71 ETE 169.57 7HC 1!7.77

PLHNET(X(NTRIC CONIC

C5 21.649 VHL 4.653 OLA -24.O9 RAt. 291.09 RAO 6567.9 VEL 11.959 PTH 2.13 VHP 8.065 0P4 -8.04

LNO-_ HZMTH LN_H TINE L-I TINE INJ L4T INJ _ JNJ RT AS( INJ A2_4TH INJ TIME PO CST TIN

90.00 11 49 55 I_61.LPZ 6.21 352.12 1_5.5_ 117.68 12 12 _ 761.2

90.00 16 _ 32 5749,56 27.19 273.00 18_.57 98.23 17 56 21 5149.6

1OO.00 12 51 14 1163,27 4,37 336._7 154.51 119,60 13 10 38 563.5

100.[30 18 1 54 54L_Z.7J_ L_.27 249.L_ 162.87 96.36 19 38 16 4822.7

110.00 13"20 3 1072.94 .2"Z 327.15 151.93 124.18 13 37 55 472.9

110.00 19 49 55 5085,84 34.14 L=_4,0_ |_._9 91.gO _| 14 21 4485.8
OIFFER[NTIAL CORRECTIONS M|0-_ EXECUTION ACCURACY

TOE .4547 TRH 3.5_01 TC5-3.6677 8AU 1._23 _T _91_8 _ 595.1 SG3 204.6

ROE .2813 RRH -,3449 RC5 .1432 F_J .02144 I_T -.7111 _ -._JOl RTF .9_O6
FOE .3541 FRH 1.6208 FC5 -.8573 8SP 19151 S_ 5945,7 R_3 .0051 R13 -.9606

_OE .5178 _RH 5.5768 9C3 3.6705 FSP -?09 S_I 5931.0 SG2 417_4 T_4 175.89

OR61T OETERMII_L4TION ACCURACY

ST 1451.1SR 581.4 SS 529.8
CRT -.1325 CRS -.1469 CST -.9604

LSA 1539.0 NSH 403.8 SSA J6.5

ELI 1452.1 EL2 377.8 ALF 177.86

ARRIVHL DATE MAR 16 1971

INC .3650 Vl 29.511

AF_ 153.55 v2 54.907
ETC 263.24 CLP-171.19

RAP 260.22 ECC 1.3563
INJ 2 LAT INJ 2 LONG

9.87 345.56

2_.05 264.44

8.28 329.96
29.84 240.50

4.71 320.93

34.02 214.84

ORBIT 0KTERNINATION ACCURAC_

ST 1540.3 SR 373.4 SS 549.1

CRT -.0280 CRS -.2018 CST -.9729

LSA 1610.9 NSH 591.9 SSA 16.0

ELI 1540.4 EL2 373.3 ALF 179.59
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH OATE 5(P 1 1970

H_L I(XFNTRZC CONI_

RL 150.93 LAL .D0

RIP 108.00 LAP .18

RC 162.826 GL -.95

PLANE TOCF'NTR I C C(_NI C

C3 23.799 V_L 4.878

LNO4 AZ_TH LNCH TINE

90.130 11 37 6

90.00 16 48 4

100.00 12 41 30

I(30.OO 18 26 21

110.OO 13 15 3

110.OO 20 9 17

FLIG44T TII_ 198.00 ARRIVAL CATE NAR 18 1971

OISTAI_E 567.602

LOL 338.15 VL 26.09B GAL 6.40 AZL 90.18 H(A 275.27 .T¢4A 123.24 ECC .24997 INC .1774 Vl 29.511

LOP 253.4Z VP 36.977 GAP IZ.BO AZP 90.02 TAL 159.91 TAP 75.19 RCA 92.43 APO 154.04 v2 34.896

GP 14.74 7AL 47.09 ZAP 163.34 ETS 38.08 ZAE 124.61ETE 169.92 ZAC 117.38 [TC 263.82 CLP-172.16

OLA -_'_.73 RAL 292.93 RAO 65645.0 _KL 12.049 PTH 2.15 VHP 8.339 0PA -8.B1 RAP 262.3D ECC 1.3917

L-| TIN[ INJ" LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LA T INJ 2 LONG

1455._O 3.21 357.41 157.98 118.15 12 1 21 855.3 6.95 350.72

5701.32 27.61 269.55 165.82 96.55 18 23 5 5101.5 28.23 260.94

1247.43 1.53 341.20 197.05 119.86 13 2 18 647.4 5.49 33A.65

5384.62 29.52 246.45 166.04 94.91 19 56 6 4784.6 29.89 237.67

1142.23 -2.43 330.76 154.58 124.11 13 34 6 542.Z 2.07 3Z4.56

5062.58 34.17 122.27 166.31 90.82 21 33 40 4462._ 33.91 213.O3
CIR_IT 0ETEI_4INATI_ ACCURACY

ST 1634.9 SR 365.9 5S 567.0

CRT .0584 CRS -.2467 CST -.9814

LSA 1727.6 NSA 378.6 SSA 15.5

ELI 1635.1 EL2 365.Z ALF .79

OIFFERENTIAL O_ECTIOIMS

TOE .9947 TRA 3.8613 TC3-3.3396 8AU 1.0633

RO£ .2889 RRA -.3580 RC3 .1240 FAU .01945

FOE .3961 FRA 1.Gf_J5 FC3 -.'t'077 BSP 19280

80([ .6611 8RA 3.BTt8 _3 3._19 FSP -'_!2

LAUNCH DATE S(EP 1 1970

NID-COUR_E EXECUTICN ACCURACY

_T 5939.6 _R 581.0 SG3 196.3

_T -.6950 W -.67M R_ .9610

5966.O11_3 .0035 R13 -.9610

SGI 5953.4 S_. 416.8 IHA 176.09

FLIGHT TINE 200,00 ARRIVAL 0ATE MAR 2*0 1971

HEL I(XKNTRIC CCh4I C

_. 150.98 LAL .00

J_P IO8.63 LAP o.01
164 .gO0 GI. .06

PLANETOC(NTRIC CONIC

C_ 26.261 W4L 5.125

LNO_ AZNTH LNO4 TINE

90.00 11 27 15

go.IX) 17 lJ 45

IDO.00 12 33 _O
100.OO 18 47 52

110.OO 13 11 5

110.OO 20 27 6

OIFFERI[NTIAL C,ORR[C T 101M5
TOE .7571 TRA 4.1766 TC3-3.0246 8AU 1.0626

ROE .2975 _A -.3709 RC3 .10713 FAU ,0J758

"Og .4340 FRA l.f_)_N$ FC3 o.5797 8SP 19429
JOE .8135 I_eA 4.1931 BC_ 3.0Z67 F_P .-t557

01STM_E 572.g_3

LCL 3M.15 VL 26.062 GAL 7.04 AZl,. 89.99 P_A 278.45 SIAA 123.02 £CC .25670 IN_ .0000 Vl 29.511

LOP 256.60 VP 36.941 GAP 13.30 AZP gO.O0 TAL 158.53 TAP 76.98 RCA 91.44 APO 154.60 v2 34.885

GP 14.28 ZAL 45._9" ZAP 164,18 ETS 60.46 ZAK 124,50 ETE 170.24 7AC 117.01 ETC 264.40 CLP-173.12

0LA o21.45 RAL 294.67 RA0 6_.1 VEL 12.151 PTH 2.18 VHP 8.633 OPA -9.49 RAP 264.41 [CC 1.4322

L-| TJNE INJ LAT INJ LO_ INJ RT A,S_ _NJ A214TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1539.73 .49 2.12 160.58 118.51 11 52 55 939.7 A.27 355.48

5665.57 27.66 166.95 169.01 95,27 18 46 11 5065.6 28.30 258.31

1324.86 -1.10 345.4_ 159.70 119.87 12 55 55 724.9 2.88 338.91

5355.67 29.67 244.31 169.17 93.79 20 17 7 4755.7 29.88 235.52

1208.12 -4.93 334.21 157.31 123.87 13 31 13 608.1 -.45 327.99

_O45.17 34.18 LP_0.91 169.35 90.02 21 51 12 4445.2 33.81 211.6_

NIO-COUR_ _CUTION ACCURACY OROIT 0£TERNINATION ACCURAC_

S_T 59_B.Z _ _.7 SG3 188.4 ST 1729.4 SR 358.5 Ss 583.0

RRT -.679_ I_F -.6580 R1T .9616 CRT .1292 CRS -.2837 CST -.9871

5_N|5.1 1_3 .0012 R13 -.9616 LSA 1823.6 NSA 365.1 SSA 14.9

SG1 59_0.7 $62 415.0 I"HA 176.29 EL1 1730.0 EL2 355.4 ALF 1.60

LAUNCH 0ATE S_EP 1 1970

HELIO(ENTRIC CONIC

RL 150.98 LAL .DO

RP 108.66 LAP -.20

RC 166.961 GL .97

PLANETOCENTRIC CONIC

C3 29.080 VHL 5.393

LNCH A_MTH LNCH TIME

gO.O0 11 19 26

90.00 17 32 35

IOO.OO 12 27 40

100.00 19 7 3

I10.OO 13 7 53

lID.00 20 43 19

FLIGHT TIM[ 202.00 ARRIVAL CAT[ NAR 22 1971

DISTANCE 378.290

LOt. 338.15 VL 26.026 GAL 7.7| AZL 89.80 H_A 281.62 5NA 122.81 ECC .26401 INC .2029 Vl 29.511

LOP 259.77 VP 36.906 GAP 13.84 AZP 89.96 TAL 157.15 TAP 78.77 RCA 90.39 APO 155.23 VZ 3a.87_

GP 13.86 7AL 43.60 7AP 164.95 [TS 63.14 7AE 124.39 ETE 170,53 ZAC I16.6_ ETC 264.98 CLP-174._H

0LA -20.26 RAL 296.30 RAO 6568.2 VEL 12.266 PTH 2.21 VHP 8.947 OPA -I0.II RAP 266.55 £CC 1.47H6

L-I TIME INJ LAT INJ LONG [NJ RT A,S_ INJ 42'NTH INJ TII4[ PC) CST TIM INJ Z LAT INJ 2 LONG

1617.46 -2.02 6.46 163.28 118.25 II 46 23 1017.5 1.77 359._3

5638.62 28.02 264.99 172.16 94.30 19 6 34 ._038.6 28.32 256.34

1397.28 -3.55 349.43 162.43 119.70 12 50 57 797.3 .43 342.90

5334.03 29.76 242.71 172.29 92.95 _ 35 57 4734.0 29.85 233.91

1271.24 -7.32 337.54 1(d3.11 123.46 13 29 4 671.2 -2.86 331.29

_O32.83 34.18 219.94 172.40 89.45 22 7 12 4A32.H 33.72 210.73

OIFFERENTIAL CORRECTIONS NI0-C_L,IRSE EXECUTION ACCURAC_ ORBIT 0£TERNINA TION ACCURACY

TOE .9228 TRA 4.5079 TC3-2.7239 BAU 1.0596 5GT 5971.3 S_ 552.1 S_3 1_0.9 ST IP20.7 SR 351.3 SS 597.4

ROE ._O70 RRA -._835 RE3 .0917 FAU .01579 I;_T -.6637 _ -.6428 R1T .9624 CRT .1876 CRS -.3148 CST -.9910

FOE .4687 FR4 |.734_4 FC] -.4702 6SP 19593 S_ 599_.7 1_3 .0012 R13 -.9625 LSA 1916.0 HSA 351.9 SSA 14.5

BOE .972§ eRA 4.3242 _C3 2.7254 F_ ° -634 _,1 5982.5 _2 412.2 THA 176.47 ELI 1821 .9 EL2 344.8 ALF 2.15

LAUNCH OATE SEP 1 1970

HELIOCENTRIC CONIC

RL 150.9_ LAL .DO

RP 108.69 LAP -.39

RC 169.007 GL 1.81

PLANETOCENTRIC CONIC

C3 32.310 VHL 5.684

LNC.H AZHTH LNCH TIME

90.00 II 13 4
_O.DO 17 51 10

100.OO 12 22

100.00 19 24 19
110.OO 13 5 17

IIO.OO 20 58 8

OIFFERI[NTIAL CORRI[CTIONS

TOE 1.0922 TRA 4.8365 TC3-2.4_5 _AU 1.0539

ROE .3173 RRA -.3956 RC3 .0780 FAU .01409

FOE .5007 FRA 1.7779 FC3 -.3775 BSP 19761

BOE 1.1373 BRA 4.8726 BE3 2.4398 FSP -612

FLIGHT TINE 204.00 ARF_IVAL OATE MAR 24 1971

0ISTANCE 583.511

LCt. 338.15 VL 25.991 GAL 8.44 ATL 89.60 _ 28A.79 5_A 122.60 ECC .27197 JNC 3995 Vl 29.511

LOP 262.94 VP _6.871 GAP 14.41A2'P 89._0 TAL 155.79 TAP 80.59 RCA _9.26 AP_ 155.9A VZ 34.864
GP 13.48 ?AL 42.00 ZAP 165.65 ETS 6_.14 7AE 124.27 ETE 170.HO 7AC 116.32 ETC 265.57 CLP-175.03

OLA -19.14 RAL 297.83 RAO 6_.3 _IEL 12.397 PTH 2.24 VHP 9.286 OPA -10.66 RAP 268,71 ECC 1.531 7

L-I TJNE INJ LAT |NJ L_ INJ RT AS_ INJ A2'NTH _NJ TIN( PC) CST TIM INJ _ LAT INJ 2 LONG

1690.14 -4.36 10.52 166.06 118.01 11 41 14 1090.1 -.58 3.8_

3618.82 28.11 263.53 175._0 93.38 19 24 49 5018.8 28.31 254.89

1465.75 -5.B5 353.21 165.24 119.37 12 47 2 865.8 -1.89 346.66

5318.43 2.9.81 241.55 175.40 92.34 20 52 58 4718.4 29.82 232.75

1332.00 -9.58 340.79 162._ 122.97 13 27 29 732.0 -5.18 334.47

5024.95 _1,.17 219.33 175.46 89.015 22 21 53 4424.9 33.67 210.12

MID-CCX_SI[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

,_Tr5978.9 _ 337.0 ,_.3 173.6 ST 1906.7 SR 34A.0 SS 610.3

RRT -.6482 RRF -.6276 RTF .9635 CRT .2363 CRS -.3A13 CST -.9937

S_ 6003.0 R_3 .0005 R13 -.9635 LSA 2002.8 HSA 339.2 SSA 14.0

•_1 5989.1 S_2 408.2 TH4 176.65 ELl 1_08.5 EL2 333.9 ALF 2.52
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL 5 1970)

LAUNCH 0ATE S4[P 1 1970 Ft. IG_T Ti_ 2'06.00 ARRIVAL 0ATE M4R 26 Z971

HELIOEENTRIC EON|E

RL 150.98 LAL .00

RP IO8.72 LAP -.57

RE 171.019 GL Z.57

PLAN[TOCENTRIC CONIC

C3 36.017 VHL 6.001

LNCH ATNTH LNCH TINE

90.00 11 7 48

gO.OO 18 7 53

100.00 12 18 25

100.00 19 39 58

110.0(3 13 3 11

110.(30 21 11 42

DIFFERENTIAL CORRIECTION$

TOE 1.2671 TRA 5.L=_48 TC3-Z.1689 OAU 1.0448

ROE .3283 RRA -.4071RC3 .0656 FAU .01144

FOE .5308 FRA 1.8J85 FC3 -.2990 BSP 19940

BOE 1.3090 BRA 5.2406 8C3 2.1699 FSP -592

DISTANCE 588.633

LOL 338.15 VL 29.955 GAL 9.Z0 AZL 89.40 P_A 287.96 5NA 122.39 ECC .28065 INC .6018 Vl 29.5ll

LOP 266.11 VP )6.837 GAP 15.02 A?P 89.81 TAL 1§4.46 TAP 82.42 RCA 88.04 APO 156.74 v2 34.855

GP 13.12 2AL 40.50 ZAP 166.29 ETS 69.47 7AE 124.13 ETE 171.05 7AC 116.O0 ETC 266.16 CLP-175.99

OLA -18.10 RAL 299.26 RAO 6568.4 VI[L 12.545 PTH

L-I TINE INJ LAT

1758.82 -6.54

5604.93 28.16

1531.0O -8.01

5307,99 29.84

1390.72 -1! ;74

5021.03 34.17

2.27 VHP 9.651 0PA -11.14 RAP 270.88 ECC 1.5927

INJ LONG INJ RT AS_ INJ AZNTH INJ TINE PO E$T TIN INJ 2 LAT INJ 2 LON6

14._F) 168.89 117.61 11 37 7 1158.8 -2.79 7.72

262.54 178.42 93.08 19 41 18 5004.9 28.29 253.87

356.84 168.09 118.89 12 43 56 931.0 -4.10 350.25

240.78 178.50 91.94 21 8 26 4708.0 29.79 231.97

343.9? 165.85 122.34 13 26 21 790.7 -7.39 337,58

219.02 178.54 88.gO 22 35 23 4421.0 33.64 209.82

NI0-COUR$/E EXECUTION ACCURACY OK_IT OETERNINATION ACCURACY
SGT 3981.7 S_ 321.2 SG3 166.7 ST 1987.0 $R 336.6 SS 622.4

RRT -.6325 _ -.61_O RIT .9647 CRT .2779 CRS -.3645 CST -.9955

S_ 6004.4 I_3 .0000 R13 -.9647 LSA 2083.7 NSA 326;8 $SA 13.5

$61 5990.8 SG2 403.1 THA 176.83 ELI 1989.3 EL2 323.0 ALF 2.77

LAUNCH OATE S(P 1 19/0 FLIGHT TINE 208.00 ARRIVAL DATE MAR 28 1971

HELIOCENTRIC CCNIC

RL 1_O.9_ LAL .00

RP 108.75 LAP -.76

RC 173.056 GL 3.26

PLAN[TOCENTRIC CONIC

C3 40.279 _ 6.347
LNCH A2_4TH LNO4 TIME

gO.Do II 3 24

90.00 18 23 1

10O.O0 12 14 54

I(30.00 19 54 12

110.00 13 1 27

II0.00 21 24 8

Ol STM_CE 593. f_lO

LOL 331t,13 VL 25.920 GAL 10.03 AZI. 89.19 HC_ 291.13 344A

LCP 269._ VP _.804 GAP 15.67 AZP 89.7| TAL |53.14 TAP

GP 12.80 ZAL 39.10 ZAP 166.85 ET$ 73.17 ZAI[ 123.98 FTE

122.19 ECC .29013 INC .8112 Vl 29.511

84.27 _A 86.74 APO 157.64 V2 34.846

171,28 ZAC 115.68 ETC 266.74 CLP-176.96

0LA -17.13 RAL 3OO.61 RAO 65(18.5 VEL 12.714 PTH 2.31 VHP 10.047 OPA -11.56

LoI TINE INJ LA7 INJ _ |NJ RT AK INJ ANTH INJ TJNE PO C$T TIN

181A.20 -8.58 18.10 171.77 117.09 11 33 48 1224.2

5398.08 18.19 L_1.89 181.53 92.76 19 36 17 4996.1

1593.49 -10.05 .37 170.99 118.30 12 41 27 993.5

5502.01 29.85 240.33 181.60 91.70 21 22 34 4702.0
1447.62 -13.79 347.10 168.79 121.59 13 25 35 847.6

5020.63 34.17 218.99 |81.63 88.88 22 47 49 4420.7

OIFYERENTIAL CORRECTIONS NID-¢_UA_E EXECUTION ACCURACY

TOE 1.4481 TRA 6.8|50 TC3-1.9145 _LU 1.0314 567 5979.3 S_ _O4.7 .%3 160.1
ROE .3400 RRA -.4177 RC3 .0544 FAU,.OIO_2 RRT -,6164 RRF -.5979 RTF .9861

FOE .5596 FRA 1.8610 FC3 -.23L=_ 8SP 2010| _ _.6 R_3 -.0003 R13 -,9661

BOE 1.4875 _A 5.6303 6C3 1.9133 FSP -572 SGI 5987.4 SG2 396.9 TH_ 177.01

RAP 273.06 ECC 1.6629

INJ 2 LAT INJ 2 LONG

-4.88 11.38

28.28 253.23

-6.19 353.70

29.77 231.53

-9.51 340,61

33.63 209.79

OR_IT-OETERRINATION ACCURACY

ST 2060.8 SR 329.0 SS 634.0

CRT .3137 CRS -.3854 CST -.9968

LSA 2158.2 NSA 314.7 SSA 13.1

EL! 2063.4 EL_ 312.0 ALF 2.93

LAUIKH 0ATE S_EP I 1970 FLI_T TINE 210.00 ARRIVAL DATE M_R 30 1971

HELIO(ENTRIC CONIC DISTANCE 598.514

RL 150.98 L_L .GO LOL 338.15 VL 25.886 GAL 10.91 AZL 88.97 H(A 294.29 SNA

RP IO8.78 LAP -.94 LOP 272.4_ VP _.772 GAP 16.38 ATP 89.58 TAL 151.86 TAP

RC 175.O59 GL 3.90 GP 12._O ZAL 37.79 ZAP 167.33 ETS 77.23 ZAE 123.81 ETE

121.99 ECC .30052 INC 1.0297 Vl 29.511

86.16 RCA 85.33 APO 158.65 V2 34.857
171.50 ZAC 115.37 ETC 267.33 CLP-177,93

PLAN[TOCENTR|C CONIC

C3 45.194 VHL 6.723 OLA -16.13 RAL 301.86 RAO 6568.7 VEL 12.906 PTH 2.35 VNP 10.476 DPA -11.92 RAP 275.24
LNCH AZNTH LNCH TINE L-! TINE INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIN_ "PO CST TIM INJ 2 LAT

90.O0 10 59 40 1886,73 -10.50 2t.70 174.69 116.45 11 31 7 1286.7 -6.87 14.91

90.00 18 36 45 5591.57 28.21 261.56 184.62 92.39 20 9 57 4991.6 28.27 252.90
10O.O0 12 I1 55 1653,58 -11.97 3.80 173.93 117.60 12 39 29 1053.6 -8.18 357.06

10O.00 20 7 11 5299.98 29.85 240.18 184.69 91.62 21 33 31 4700.0 29.76 231 .38

110.O0 13 0 2 1502.84 -15.74 3_O.ZO 171.76 120.74 13 23 5 902.8 -11.55 343.60
110.O0 21 35 33 5023.46 34.17 219.21 184.72 89.01 22 _9 17 4423.5 33.66 210.01

OIFFERENTIAL.CORI_CTIONS NI0-CCURSIE EXECUTION ACCURACY CR_IT DETERN/NATION ACCUR_CY

TOE 1.6377 TRA 6.O301 TC3-1.6755 _U 1,0127 SGT _972.9 StIR 487.4 SG3 133.9 ST 2128.7 SR 321 .0 SS 645.7

ROE .351"Z RRA -.A271 R_3 .0AA4 FAU .OO9_3 RRT -.S_N_ _ -._182_ 21_ ,9_77 CRT .3456 CRS -.4047 CST -.9978

FOE .5880 FRA 1.9061 FC3 -.1768 88P 20236 SG4B _9_Z.7 _3 -.0004 R13 -.9877 LSA 2227.0 NSA _O2,9 SSA 12.6

1.67fl1 _A 6.0452 _3 1.6760 Flip -_53 S_| _9_0.0 _. _9.6 THA 177.19 ELI 2131.7 EL2 300.8 ALF 3.04

ECC 1.7438

|NJ 2 LONG

LAUNCH OATE SlIP 1 1970 FLIC_4T TINE 212.00 ARRIVAL DATE APR 1 1971

H[LI(_ENTRIC CONIC

RL 150.98 LAL .(30

RP 108.80 LAP -1.12
RC 177;047 GL 4.47

PLANETOCENTRI_ ¢ONIC

C3 50.880 VHt. 7.133

LNCH A2'NTH LNCH TIN[

9O.OO 10 56

90.00 18 49 J4

1(30.DO 12 9 23

10O.O0 20 19 0

110.OO 12 58 92

110.00 21 46 1

OIST_hlK_ ¢=03.2110

L(Z 338.1_ Vl. 25.83_ G_L 11.81 4Zl,. 88.74 HEA 297.46 _ 121.79 ECC .31194 IN(: I .2593 Vl 29.511

LCP 275.61 VP 36.740 GAP 17.15 A2P 89.42 TAL 150.62 TAP 88.08 RCA 83.80 APO 159.78 V2 34.829
GP 12.23 7N. 36.g ZAP 167.72 ETS 81.67 7AlE 123.62 ETE 171.70 2AC J15.07 ETC 267.91 CLP-178.92

OLA -13.40 RAL 303.03 _ 6_68.9 VEL 13.124 PTH 2.40 VNP 10.944 0PA -12.22

L-I TINE INJ LAT INJ _ INJ RT A_K_ INJ AZNTH INJ TINE PO _T TIN
1946.72 -12._O 25.19 177.63 115.71 11 28 55 1346.7

5390.87 28.21 161.51 187.70 92.57 20 22 25 4990.9

1711.46 -13.T'/ 7.1_ 176.89 116.80 12 37 55 1111.5

511OI.37 19.85 240.29 187.77 91.68 21 47 22 4701.4

1536.47 -17._8 3_3._ 174.76 119.80 13 24 49 956.5
5029.13 _4.18 219.6_ 187.81 89.27 23 9 50 4429.1

OIFFE_NTIAL CORI_CTI_

TOE 1.8373 TRA 6.4746 TC3-1.4_iO8 _ .9871

ROE .3651 RRA -.A334 RE3 .0333 F,tU .00763

FOE .6166 FRA 1.9552 FC3 -.1298 8_ Z0314

_OE 1.8732 _RA 6.4891 _3 1.4312 FSP -532

RAP 277.41ECC 1.8374

INJ 2 LAT INJ 2 LONG
-8.74 18.32

28.27 252.85

-10.07 ,32

29.76 231.48

-13.48 346.55

33.70 210.44

ORBIT OETERNINATION ACCURACY

ST 2191.0 SR 312.8 SS 658.0

CRT .3744 CRS -.42_O CST -.9984

LSA 2290.5 NSA 291.1 SSA 12.2

ELI 2194.2 EL2 289.7 ALF 3.11

NIO-_SE E_CUTION ACCURACY

_GT _4S3.3 _ 4_.2 S_3 I_8.0
RRT -.5819 RR_ -._. R1T .9893

,_ 5981.7 R_ -.0004 R13 -.9895

_J 59_9.5 S_ _1.2 THA 177.37
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH OATE SEP 1 1910

HELIOCENTRIC CONIC

RL 150.98 LAL .IX)

RP 108.83 LAP "1.29

RC 179.021 GL 4.99

PLANE TOCFNTRI C CONIC

C3 57.485 VHL 7,_2

LNO4 ATNTH LNCH TII4E

90.00 10 53 43

90.00 19 0 35

100.00 12 7 IZ

100.OO 20 29 47

110.O0 IZ 57 5_

110.00 21 55 35

FLIGHT TINE 214.00 ARRIVAL CATE APR 3 1971

L_. 338.15 VL

LOP 278.78 VP

GP 11.98 7#4.

DISTANCE E67.758

25.819 GAL 12.90 47L 88.50 H_A 300.62 _4A

36.710 GAP 17.915 ATP 89.23 TAL 149.43 TAP

35.46 7AP I(_;0Z ITS _NS.47 Z/q[ 123.41 IT[

121.60 KCC .3245J IN(: 1.5023 Vl 29,511

gO.05 RCA 82.14 APO 161.06 V2 34.822

171.90 7AC 114.76 KTC 268.49 CLP-179.93

0LA -14.63 RAL 304o10 RAO 65f_.0 V(L 13.373 PTH Z.44 VHP

L-I TINE |NJ LAT |NJ _ |NJ RT AS_ |NJ AZNTH |NJ TINE

_4.38 -13.98 28,59 180.59 114.88 11 Z7 7

flflg$.fl2 Z_.20 261.71 190.74 92.66 20 33 48

1767.28 -15.46 10.43 179.86 115.91 12 36 39

5305.85 29.84 240.62 JgO.eZ 91.85 "ZJ 58 13

1608,50 -19.31 356.30 177.77 118.77 13 24 41

5037.36 34.18 _0.30 190.89 99.66 23 19 33

11.456 0PA -12.46 RAP 279.57 ECC 1.9461

PO CST TIN IN| 2 LAT IN| 2 LONG

1404.4 -10.51 21.63

4993.5 28,27 293.04

1167.3 -11.85 3.50

4709.9 29.78 231,82

1008.5 -15.33 349.46

4437,4 33.76 211.08

ORBIT DETERMINATION ACCURACY
ST 2247.9 SR 304.3 SS 671.2

CRT .4012 CRS -,44J0 CST -.9989

LSA 2349.0 NSA 279.4 SSA II.8

ELI 2251.2 EL2 278.3 ALF 3.16

OIFIrERENTIAL COqI_CTIONS NIO-C_URSE ENECAJTION ACCURACY

TOE 2.0487 TRA 6.9515 TC3-J.2404 BAU .9335 SGT 59_0.7 Srae 4gO.l SG3 142.5

M3E .3787 ImA -.4417 RC3 .0272 IrAu .OOGO0 RRT -._8 I_V -,5486 R1T .9714
FOE .6460 FRA 2.0067 f(3 -.0903 BSP Z03_ $68 9967.7 R_ _-".0003 RI3 -.9714

BOE 2.0834 BRA G.96flfl BC3 1.Z407 FSP -fill SGI f1956.l SGZ 371.7 THA 177.fl5

LAUNCH OATK SM[P 1 1970 FLIGHT T|NE 216.00 ARRIVAL OATS" APR 5 1971

HEL|_k'NTRIC _CN|C O|ST_ 6|Z.O_.
RL JSO._N_ LAL .00 LOL 338.15 Vl. Z3.787 GAL 14.OZ AZL _M.Z4 HCA 303.78 SNA 121.41 KCC .33840 IN(: 1.7616 Vl 29.511

RP 108.85 LAP -1.46 _ 281.94 VP 36.M! GAP |B.gO AZP _J_.02 TAL |48.30 TAP _.08 RCA 80.33 APO 162.50 V2 34,815

RC 180.9_O GL 5.47 GP 11.74" ZAL _4.4d ZAP |(_._ rT$ 91.39 ZA_ 123.16 (TJE 172.09 7AC 114.46 ETC 269.05 CLP |79.03

PLANE TO_ENTR| C COi|(

C3 65.191 VHL 8.074 OLA -13,9_ RAL 305.0_ RAO 6F_),Z _1. 13.698 PTH Z._O VHP 12.019 0PA -12.66 RAP 281.71
LN(J'I ATMTH LN(J4 TINE L-| TINE IN| I.AT |NJ _ |NJ RT AS_ IN| ATMTH IN| TINE PO CST TIN IN| 2 LAT

gO.O0 IO 51 19 _059.81 -15.54 31.91 183.54 113.97 11 25 39 1459.8 -12.17

90.00 19 IO 51 5599.14 ZB.19 26_,12 193.75 9_.97 20 44 10 4999.1 28.28

100.00 12 5 19 19_I .10 -17,03 13,¢d$ 192.83 114,94 12 35 39 1221.I -13.53

100.00 _ 39 33 9313.07 29.82 241.16 193.84 92.14 22 8 7 4q13.1 29.80

II0.00 12 57 2 1659.09 -213.94 359._ 180.79 117.66 13 24 41 1059.1 -17.07

110.00 Z2 4 19 5047.89 34.18 L>21.12 193.94 g0.14 23 28 26 4447.9 33.82

0IIrlrEfq[NTIAL CCIMq[(TIONS NIO-_ E_ECUTION ACCURACY

TOE 2.27_0 TRA 7.4_65 YC3-| .0435 _EU .g097 SGT 39_HS.B _R 4_0.1 SG3 137.3

• 39_O RRA -.44_ RC3 .OZDO FAU .0(_31 NRT -.5415 _ -.5292 R1T .9736

FOE .6771 FRA 2.0678 FC3 -.0572 B_P Z0227 S_ _.4 RZ3 -.0000 R13 -.9736

BOE 2.3097 _A 7.479_ 8C3 1.0437 Ir_P -488 SGI 5941.4 SGZ _GI.3 THA 177.74

KCC 2.0729

INJ 2 LONG

24.86

253.45

6.62

232.35

352.33

211.89

ORBIT OETERMINATION ACCURACY

ST 2_00.6 _R 295._ SS 686.1

CRT .4269 CRS -.4ff91CST -.9992

LSA 2404.0 NSA 267.5 SSA 11.3

EL| 2_04.1 £L2 266.8 ALF 3.J8

LAUI_H OATE _EP 1 1970 FLIGHT TINE 218.00 ARRIVAL OATE APR 7 1971

H[LI(XENTRIC CONIC

RL 150.98 LAL .DO LEVI. 338.15 VL

108.87 LAP -1.63 LOP 285.10 VP

RC 182.925 GL 5.89 GP 11._3 7AL

PLAM[TOCENTRIC CONIC

C3 74.2_O VNL 8.616

LN(J4 ATIdTH LNCH TIME

gO.O0 10 49 12

913.00 19 Z0 7

100.00 12 3 37

IOO.00 20 48 23

110.00 lZ 56 17

110.00 Z2 12 12

01FFE_q[NTIAL CQ_BECTION_

TOE 2.9195 TRA 8.0224 TC3 -.BGO0 BAU .B598

ROE .4082 RRA -.4471 RC3 .0137 rAu .00254
roE .7100 FRA 2.1334 FC3-.O'_N$ BSP 20017

80( 2.5523 E_A 8.0349 BC3 .8_O2 FSP -464

DISTANCE 616.095

25.755 GAL 1_.24 AZL B7.9_ NCA 306.94 SNA

3_.653 GAP 19.91AZP 88.77 TAL 147.25 TAP

33.52 ZAP 168.29 ETS 97.00 7_J[ 12Z.87 ETE

1_1.23 ECC .35380 INC 2.0407 Vl Z9.511

94.18 RCA 78.34 APO 164.13 V2 34.809

172.28 ZAC 114.15 [TC 269.61CLP 177.97

LAUNCH OATE _P i 1970

DLA -13.27 RAL 305.g_ RA0 6_.4 V(L 13.985 PTH 2.55 VHP 12.641 0PA -12.80 RAP 283.82 ECC 2.2216

L-I TiM[ IN| LAT IN| LONG IN| RT A_ IN| AZNTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

2113.03 -16._ 35.19 196.47 113.01 It _4 25 I_13.0 -13.72 27.99

5_07.38 Z_.I5 Z6Z.72 196.71 93.17 gO 53 34 5007.4 28.30 254.05

197_.92 -18.49 IG.Bl 105.78 113.91 12 34 50 1272.9 -15.10 9.66
5322.72 29.80 241.97 196.81 9_.51 22 17 6 4722.7 29.83 233.07

17_7.94 -LPZ.46 2.31 183.79 116.48 13 24 45 1107.9 -18.72 355.17

_.47 _d.I8 Z'_Z.10 1_._3 g0.72 23 _ 32 4460.3 33.90 212.87
NID-COUR$_ (_CUTION ACCURACY ORBIT 0ETERMI_TION ACCURACY

SGT 5920.3 SGR d09.4 SG3 132.5 ST 2348.1SR 286.5 SS 702.9

RRT -.5177 _ -.907_ RIT .9758 CRT .4590 CRS -.4778 CST -.9994

SG6 _9_4.4 1_3 .0003 R13 -.9758 LSA 2454.4 NSA 255.7 SSA 10.9

SGI _924.1 Sr_ 3_0.0 THA 177,94 ELI 2351.7 EL2 295.2 ALF 3.20

H[L |OCKNTRIC CONIC

RL 150.98 LAL .00

_P 108.88 LAP -1.79

RC 184.8_4 GL 6.28

PLANE TOCENTRI C CONIC

C3 84.893 VHL 9.214

LNCH A?NTH LNCH TIN[
_0.00 10 47 IB

_0.00 19 28 _4

100.00 12 2 6

100.00 gO 56 17

110.00 12 55 36

II0.00 22 19 16

FLIGHT TINE Z_0.00 ARRIVAL 0ATE APR 9 1971

OIST_K:I[ 619.799

LCL 338.15 VL 25.724 GAL 16.98 AZL BT.GG _ 310.09 SNA 121.06 ECC .37092 IN(: 2.3439

t.CP 28_.27 VP 98._ GAP 21.03 AZP M.49 TAt. |46.28 TAP 96.37 RCA 76.16 APO 165.96
GP 11.33 Zl4. 32.70 ZAP IM.23 ETS I02.61 ZN[ 12_.55 ETE 172.47 7AC 113.85 Ere 270.16

OLA -12.68 RAL 306.78 _ 6_.7 _IEL 14.361 PTH 2.61 VHP 13.3_0 OPA -12.90 RAP 285._

L-| TiM[ |NJ I.AT |NJ LO_ |NJ RT AS(; IN| AI_MTH |NJ TiM[ PO CST TIM IN| 2 LAT

2164.00 -I_.31 98._0 189.36 111.9_ II 23 22 1564.0 -15.17

5617.97 29.11 263.49 199.60 93.55 21 2 2 5018.0 28.31

1922.67 -19.83 19.g0 188,69 112.83 12 34 9 1322.7 -16.57

5334.54 29.76 242.75 199.71 92.97 22 25 11 4734.5 29.85

1755.10 -23.B_ 5.25 156.76 115.24 13 24 51 1155.1 -90.26

5074.86 34.16 223.23 199.91 91.39 23 43 51 4474.9 33.97

OIFFER_NTI4L CORIq[CTION$

TOE 2.7815 TRA 8.6L_8 TC3 -._101 BAU .7833

• 4247 RRA -.4448 _3 .oo95 FAU .00065

FOE .7453 FRA 2.L_8 FC3 -.0066 B_° 19688

BOE 2.8137 BRA 8.6383 E_3 .6901FSP -498

Vl 29.511

V2 34.804

CLP 176.85

NID-C,_UE_E (I_ECUTION'ACCU_ACY

SGT 5903.0 _ 397.8 SG3 128.0

_T -o4_ _ -.4817 RT_ .9782

Sr_ 5915.7 I_ .0007 R13 -.9782

SGJ 5_0G.0 S_2 337.8 THA 178.15

ECC 2.3971

IN| 2 LONG

31 .04

254.83

12.62

233.94

357.96

213.99

ORBIT OETERt41NATION ACCURACY

ST 2390.5 SR 277.4 SS 721.9

CRT .4771CRS -.4974 CST -.9996

LSA 2500.6 NSA 243.8 SSA 10.4

ELl 2394.2 EL2 243.4 ALF 3.2_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 0ATE S£P 2 1970 FLIGHT TINE 70.00 ARRIVAL CATE NOV 11 1970

HELIOCENTRIC CONIC

RL 150.95 LAL .00

RP 108.11 LAP -!.59

RC 40.156 GL -6.91

PLANK TOCENTRI{ COLIC

C3 34,054 VIHL 5.B_

LNCH ATMTH LNCH TiNE

90.00 10 0 42

gG.O0 11 16 5
I00.00 10 33 17

I00.00 13 36 I0

110.00 10 38 17

110.00 15 47 40

0ISTANCE 166.497

LOL 339.12 VL 23.764 GAL -2.05 ATL 91.70 I'_A 69.45 SNk 111.18 ECC .35927 INC 1.6950 Vl 29.518

LOP 48.56 VP 35o517 GAP -2|.00 ATP 90.60 TAL 183.66 TAP 253.11RCA 71.23 APO 151.12 V2 55.053

GP -9.34 2AL 94.25 ZAP 12.88 ETS 130.78 24( 169.50 (TE 338.51 24C 91.31ETC 259.48 CLP 8.91

DLA -27.90 RAL 241.47 RAO 6568.3 Vl[L J2.467 PTH 2.26 VHP 12.814 0PA -27.46 R4P 232.52 ECC 1.5604
L-! T|N( INJ LAT INJ LONG INJ RT AS(: INJ 4214TH INJ TINE PO CST TIM INJ 2 LAT [NJ 2 LONG

11(=2,46 12.31 340.11 I16.66 115.70 10 20 4 562.5 15.67 333.64
_4.95 I9.81 323.80 IZO.L=_ 110.66 11 40 50 284.9 22.45 316.12

1057.07 7,91 330,67 114,57 118.92 I0 50 54 457.1 II.70 323.94

5753.61 24.49 272.61 121._ 107.69 15 12 4 5153.6 26.68 264.49

1041.39 1.43 323.50 110.39 124.16 10 55 38 441.4 5.90 319.27
3342.05 31.81 243.66 124.27 103.12 17 16 42 4742.1 33.30 234.75

OIFFERI[NTZAL CCIIn_[CTIOIMS

TOg .1711 TRA -.f_O TC3 .I156 8J"J .0009

ROE -.4457 RRA -.0152 RC3 -.0462 FAU .0_l_JO
FOE -.0984 FRA .3109 rC3 -.3314 BSP 2032

BO( .4774 eRA ._2 B(3 .13_ FSP -140

L4_ OAT( SEP 2 1970

I'._LIOCENTRIC CONIC

RL 150.95 LAL .00 LOL 339.12 Vl. 24.109 GAL

NIO-CCURSE EXECUTION ACCURACY CRBIT DETERNINATION ACCURACY

SGT 774.9 _R 441.Z SG3 62.4 ST 278.9 SR 437.6 SS 160.9
RRT -.Z014 RRF .2188 RTF -.6643 CRT -.5930 CR$ -.6567 CST .9898

S_ 891.7 J_3 -.O266 RI3 .6696 LSA 493.9 MS4 225.9 554 16.0

_1 722.E S_ 418.1 THA I/0.63 ELl 476.1 EL2 206.4 ALF 115.93

FLIGHT TIN[ 71.00 ARRIVAL 0ATE NOV 13 1970

01STag 173.180

-2.13 A_. 91.48 _ 72.66 SNA

RP 108.07 LAP -1.41 _ 31.77 VP 35.762 GAP -19.78 AZP gO.44 TAL 184.13 TAP

RC 40.238 GL -'6.33 GP -9.82 ZN. 93.01 ZAP 12.09 ETS IZZ.B5 Z_E 166.76 (TE

PLAN[ TOCrNTR|C ¢_NIC

C3 _0,106 _ 5,_7 0L.A -27,38 RAL 240,72 RAO 6_,Z _k 1_,308 PTH 2,22 V_

LNr..H AZNTH LNCH TINE L-! TIN( INJ I.AT

90.00 <3 36 20 1201.4t 11.13

g0.00 11 44 Z4 783.91 2"Z.10
I00.00 10 19 3 I0153.50 7.69

1{X_,00 13 44 _ 5685.17 15.83

110.00 10 29 7 1031.B7 1.79

110.0(3 13 50 48 3289,$7 51.36

OIFFER(NTIAL CCRg_CTICNS

TOE .1721 TRA -.M93 TC3 .1724 BAU .0740

ROE -.4222 _A -.0123 RC3 -.0641 FJW .OZZ06

FOE-.0968 FRA .3233 FC3 -,6343 BSP 2179

802 .4559 BRA .6496 8C3 .18_H) IrSp -1_1

112.74 (CO .34068 IN(: 1.4841 Vl 29.518
236.79 RCA 74.33 APO 151.15 V2 35.066

3_.72 ZAC 91.00 ETC 259.71 CLP 7.10

12.139 0PA -28.33 RAP 233.84 ECC 1.4953

INJ I.£NG INJ RT AS_ INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LCNG

342,99 II3.LP_ 116.20 9 36 22 601.3 14.58 335.99

317._M 117.87 108.17 II 57 28 183.9 24.38 309.35
331.03 I11._ 118.C7 I0 _ 46 463.5 11.30 324131

2137.96 1|9.10 103._0 IS 19 8 5085.2 27.72 259.67

3_3.00 107.75 124,14 10 46 19 431.9 6.26 318.77

_H_.73 I_.93 101.02 17 18 38 4689.6 33.74 2_0.71

NIO-COiJl_J_ (_CUTION ACCURACY Q_BIT OETERNIN_TION ACCURACY

SGT B07.I SGR 446.7 SG3 69.2 ST 291.3 SR 440.9 $S 161.9

IIMT -.Z_34 _ .2437 RTI r -.6839 CRT -.6092 CRS -.6481 CST 19916

SG_ 91_.5 1_3 -.0_O9 R13 .689_ L$A 502.6 XSA 229.3 SSA 16.7

$_1 B13,9 _ 430.3 THA 170.11 ELI 484.9 El.._ 210.0 ALF 117.50

LAUI_CH OAT( S(P 2 1970- FLIGHT TIN[ 74.00

H[LI(X(NTRIC CONIC 01STAN_( 179.889

RL 150.95 LAL .00 LOL 339.12 VL 24.427 GAL -2.23 AZL 91.28 H_A 75.87 SNA

RP 108.03 LAP -1.24 LOP 54.98 VP 35.990 GAP -18.62 AZP 90._1 TAL 184.67 TAP

RC 40.497 GL -6.06 GP -10.33 7AL 93.92 ZAP 11.39 (TS 113.80 FAg 164.04 ETE

PLANET(XENTRIC CONIC

C3 26.717 VNL 3.169 DLA -26.73 RAL 239.83 RA0 6568.1 VI[L 12.169 PTH 2.18 VHP

LNO4 A_ZlTH LN_H 7II4[ L-I TIN[ INJ LAT INJ LONG ZNJ RT 4,5_ INJ AZMTH INJ TIN[

gO.00 9 13 49 1234.65 10.14 344.91 IO9.63 116.38 9 34 23

90.00 11 59 51 691.14 23.94 311.10 113.17 105.60 12 11 22

100.O0 !0 3 14 1073,04 7.31 331.67 108.12 119.06 10 21 9

100.00 13 53 7 5614.02 27.04 ._63.0"_ 116.0_ 103.26 13 26 41

110.O0 I0 18 21 _027.57 1.96 324.78 IO4.61 124.13 I0 33 29

110.00 15 34 19 32_,1.26 33.21 233,_6 117.43 98.(_ 17 21 44

OIFFER_NTIAL CORI_CTIOIq_ NIO-(X_URS( EXECUTION ACCI,q_ACY

TOE .1723 TRA -.6310 TC3 ._82 BAU .0_7_ SGT _10.0 _ 432.2 SG3 76.8

ROE -.399_ RRA -.0101 RC3 -.0866 FAU .01335 _ -.2313 _ .2758 RTF -.7028

FOE -.0937 FRA .3_ FC3 -.7SM BSP 1311 SG_ 954.0 1_3 -.03_ R13 .7093

.4333 _A .6311 8C3 .2441FSP -179 SGI 830.4 I_ 431,2 THA 169.33

LAUNO_ 0ATE SEP 2 1970 FLIf_IT TINE 76.00

HELIOCENTRIC C(_4IC

RL 1SO.93 LAL .OD

RP 107.99 LAP -1.O$

RC 40.930 GL -3.49
PLAM[TO_ENTRI_ C_NIC

C3 23.811 _ 4.880

LNCH A_4TH LN_H TINE

$0.00 8 51 _e

90.OO 12 14 0

100.00 9 46 3

100.00 14 2 16
II0.00 10 6 3

110.00 15 38 44

ARRIV4L 0ATE NOV 15 1970

114.24 ECC .32345 INC 1.2803 Vl 29.518

260.54 RCA 77.29 APO 151.19 V2 35.079

3_.59 ZAC 90.64 ETC 259.94 CLP 5.25

11.496 0PA -29.23 RAP 235.14 ECC 1.4397

PO C$T TIN INJ 2 LAT INJ 2 LONG

634.7 13.63 357.97

91.1 25.85 302.95

475.0 11.13 324.97

_O14.0 28.59 254.56

427.6 6.42 518.54

4634.3 34.04 226.42

ORBIT 0ETERNIN_TION ACCURACY

ST .'t02.9 SR 443.1 S$ 161.4

CRT -.6240 CRS -.6337 CST .9924
LSA 509.9 NSA 232.1 $$A 17.4

ELI 492.8 EL_ 212.8 ALF 119.00

ARRIVAL DATE NOV 17 1970

OIST_U_CE 186.619

LQ. 3_V3.12 VL 24.719 GAL -2._M AZl,. 91._ HCA 79.06 SNA 113.66 ECC .30751

_!.i9 VP 36.201 GAP -17.$1 A2'P g0,2| TAL 185.28 TAP _64.36 RCA 80.10
GP -10.94 ZAL _NS.9_ ZAP 11.44 (TS 103.97 ZN[ 161.39 (T( 33_.24 7AC 90,21

0LA -25.9_ IUL 2_.81 PJO 6_.0 VEL 12.049 PTH 2.13 VHP 10.883 OPA -30.17

L-I TINE INJ LAT INJ _ INJ RT _SC INJ A2NTH INJ TINE PO CST TIM

1267.23 9.14 346.?8 106.0B 116,91 9 12 46 667.3

601.77 23.43 304.M 112.23 IOZ.SB 12 24 2 1.8

1091.55 6.77 332.59 I04N_O I19,19 10 4 15 491.5

5340.75 L_.07 2S7.82 11_,85 100.72 13 34 37 4940.7

10215.?0 1.91 324.B4 101.80 124.14 10 23 14 428.7

3176,36 33.7J 231.12 113,8| 96.04 17 25 0 4576.4

OIFFER[NTI_L CCI_q_ECTIONS
tOE .1713 TRA -.6125 TC3 .2933 B_J .1003

RO( -.3782 RRA -.0082 RC3 -.1146 FAU .02480
FOE -.0883 FRA .3332 FC3 -.9Oi8 BSP 2447

80( .4152 _A .61_ 8C3 .3149 FSP -203

INC 1.0820 Vl 29.518

APO 151.23 V2 35.092

ETC 260.17 CLP 3.38

RAP 256.41 ECC 1.3919

INJ 2 LAT INJ 2 LONG
12.68 339.89

26.96 296.65

10.61 325.91

29.26 249.22

6.38 318.60

34.18 221.90

ORBIT 0ETERt4INATION ACCURACY

ST 313.2 _ 444.1 SS 158.8

CRT -.6368 CRS -.6106 CST .9913

LSA 515.1NSA 234.3 SSA 18.2

EL1 499,2 EL2 214.9 ALF 120.39

NIO-COURS£ (_ECI_rICN _CCU_ACY

_GT 873.1 &_ 4_1_.1 SG3 83.3

_.0 _;_3 -.Od13 R13 .7277

_1 885.7 S_ 433.2 7HA 168.90
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J PL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE SEP Z 1970 FLIGHT TIN[ 78.00 ARRIVAL DATE NOV 19 1970

H£L](XENTRI C CONIC

RL 150.99 LAL .00

RiP 207.95 LAP -.86

RC 41.530 GL -4.8|

PLANE TOCENTRIC CONIC

C3 21.326 VHL 4,618

LNO_ A_4TH LNCH TIN[

90.00 B 29 22

90.00 12 27 26

1(30 .DO 9 27 43

IO0._X_ 14 11 46

110.130 9 52 L_

IIO.O0 16 3 32

CISTANCE 193.366

LOL 339.1Z VL 24.986 GAL -2.45 AZL 90.89 PICA BZ.Z9 SNA 117.02 ECC .29283 INC. .8878 Vl 29.518

LOP 61.41 VP 9G.396 GAP -16.45 AZP gO.Iz TAL 185.96 TAP 268.24 RCA 82.75 kPO 151.28 V2 35.105

GP -11.59 7AL 98.14 ZAP |1.68 gTS 93.96 7AE 158.65 ETE 337.72 ?AC 69.71 ETC 260.40 CLP 1.48

0LA -25.05 RAL 237.72 RA0 6567.9 V(L 11.946 PTH 2.13 VHP 10.299 DPA

L-; T|N[ IN| LAT |NJ i,CNG IN| RT ASC IN| AZ_4TH IN| TIN[

1301.32 8.09 346.73 102.58 117.23 8 51 3

580t.20 26.62 276.75 J09.09 100.03 14 4 8

1112.95 6.05 333.76 101.48 119.33 9 46 16
5465.83 _.90 252.41 109.50 97.98 15 42 52

1035.37 1.66 325.19 98.76 1Z4.15 10 9 42

9116.15 34.04 226.45 110.09 93.29 17 28 48
OIFFER[NTIAL C.GI_qECTI(]qS MID-COURSE EXECUTION ACCURACY

TDE .1693 TRA -.5937 TC3 .3886 _ .1133 SGT g06.J SGR 464.6 ,%3 94.7

ROE -.3575 RRA -.0065 RC3 -.149| FAU .02040 I_T -.3|54 RRF .3471 RTF -.7374

FOE -.081J FRA .3M3 FC3-1.0719 BSP 2M| _ IOJ8.Z RZ3 o.0477 RI3 .7456

8OE .3996 BRA .9937 6C3 .3976 FSP -2_3 ,%1 92|.3 SG2 433.6 THA 168.15

LAUNO_ DATE _M[P Z |91_ FLIGHT TINE 80.00

I'_LICCENTR|C COLIC 01$TAN(_ _00.|_6

RL 150.99 LAL .00 LCL 359.|2 VL 25,230 GAL °2.M AZL 90,70 H(.A 65.50 SNA J18._0 ECC

RP 107.91 LAP -.68 _ 64.62 VP 38.376 GAP -15.44 AZP gO.05 TAL 186.69 TAP 272.19 RCA

RC 42.291 GL -4.01 GP -12.31 7N. 99.44 ZAP |2._. FT$ 84.4| Z_q[ 156,43 IrTE 337.04 ZkC

PLANETOCENTR|C CONIC

C3 J9.204 _'_. 4._2 DLA -24.00 RAt. 236.53 RN) 6387.8 VI[L ll,B57 PTH 2.10 _ 9.744 0PA
LNO.I ATNTH LNO.I TIN[ L-| TIN[ |NJ L.AT IN| t.CNG IN| RT AS(: IN| AZMTH IN| T|N[

9_.00 B 6 49 1337.90 6.94 350.80 99.16 117.52 8 29 7

90.00 12 40 Z8 9715.64 Z7.50 270.57 105.81 97.05 14 15 44

100.00 9 B 24 1139.13 5.18 335.24 98.Z0 119.48 9 27 23

lO0.O0 34 21 39 9389.64 29.49 246,82 106,06 95.10 19 91 29

110,00 9 37 34 1047.69 |.19 325.83 95,72 |24.16 9 55 2

II0.00 16 8 94 5053.89 34.18 221.59 106.32 90.42 17 33 B

O;IrFERI[NTZAL CORRECTIONS NI0"-O_I_E EXECUTION ACCURACY

TOE .164S9 TRA -.9740 TC3 .45M BAU .|Z64 `%T 9M.3 `%R 47Z.1 `%3 105.3

ROE -.3379 RRA -.0050 RE3 -.19l_ FAU .02820 RRT -.3340 _ ._87 211r -.7936

FOE -.0701 FRA ,3_1 FC3-1.27|4 BSP 2733 `%8 1050.4 RZ3 -.0530 R13 .7629

EOE .3763 BRA .9741 6C3 .4924 IrsP -Z_O `%| 957.0 S_, 432.9 THA 167.29

-31.15 RAP 237.64 ECC 1.3510

PO CST TIN IN| 2 LAT IN| 2 LONG

701 .3 11.68 341 .88

5202.2 27.74 268.26

512.9 9.92 327.13

4865.8 29.70 _43.70

435.4 6.13 318.95

4516.1 34.12 217.20

OE_IT OETERNINATION ACCURACY

ST 322.0 SR 443.6 S| 154.4

CRT -.6478 CRS -.9766 CST .9869
LSA 518.1 NSA 239.8 SSA 19.1

ELI 503.8 EL2 216.0 ALF 12J.65

ARRIVAL DATE NOV 21 1970

.27936 INC. .6964 VI 29.518

89.29 APO 191.34 V2 35.117

89.12 ETC 260.63 CLP -.47

-32.|8 RAP 2_8.82 ECC 1.3161

PO CST TIH IN| 2 LAT IN| 2 LC_G
737.9 10.58 344.0_

5115.6 28.19 261.97

939.1 9.07 328.61

4789.6 29.89 238.04

447.6 9.67 319.60

4493.9 33.86 212.36

CRB_T OETERRINATION ACCURACY

ST 3_9.0 SR 441.3 S| 147.5

CRT -.6582 CRS -.9210 CST .9751

LSA 918.1NSA 236.6 SSA Z0.!

ELI 906.4 EL2 215.9 ALF J22.82

LAUNCH DATE SEP 2 1970 FLIGHT TIN[ 82.00 ARRIVAL 0ATE NOV 23 _970

HELIC_ENTRIC CONIC

RL 190.99 LAL .GO

RP 107.88 LAP -.51

RC 43.202 Gk -3.09

PLANETOCENTRIC CONIC

C3 17.399 VHL 4.17|

LNCH ATNTH LN_H TIN[
90.00 7 44 1

90._0 12 93 18

100.00 B 48 18

100.00 14 31 42
II0.00 9 21 40

II0.00 16 14 _0

DISTANCE Z06.693

LOL 339.12 VL 29.494 GAL -2.70 ATL 90.91 PICA 86.72 SMA

LOP 67.84 VP 38.742 GAP -14.47 A2'P gO.OJ TAL 167.47 TAP

GP -13.11 ZAL 100.83 ZAP 13.33 lrTS 79.83 7AE 194.16 ETE

119.90 ECC

276.19 RCA

336.21 7AC

OLA -_.79 RAL 239.27 RAD 6967.7 VEL 11.781PTH 2.06 VHP 9.216 DPA

L-I TIN[ IN| LAT IN| LOMG IN| RT AS_ IN| A2'NTH IN| TZN[

1377.56 9.69 353.04 95.85 117.79 8 6 59

9629.80 28.06 264.35 102.45 93.98 14 27 8

117D.08 4,14 338.94 95.D0 119.63 9 7 48

531Z.52 29.82 241.12 102.56 92.11 16 O 14

1065.48 .91 3215.76 92.74 124.18 9 39 26

49_9.88 _4.|0 216.59 |02.34 87.46 17 37 99

DIFFERI[NTIAL COR/q[CTIONS NID-COJR_ EXECUTION ACCURAC_

TOE .1606 TRA -.5593 TO3 .5473 BAU .|392 ,%T 9?0.4 _ 481.3 ,%3 117.1

ROE -.3181RRA -.00_ R_3-.2419 FAU .0_O21 RRT -._942 RRF .434_ RTF -.7681

FOE -.0951FRA .3416 FC3-1._034 BSP 2870 SCaB 10_3,2 1_3 -.0615 R13 .7789

_OE .3963 8RA .5954 _3 .59_4 FSP -_J4 ,%1 993.3 S_. 432.1 TH_ 166.30

LAUNCH DATE SEP 2 1970 FLI_4T TINE 84.00

H_L|(XENTRIC CONIC 0I$T_ 2|3._4

RL 150.95 LAL .00 LOL 339.12 Vl. 25.657 GAL -2.83 AZL _0.32 _ 91.94 _IA 1_.63 EEC

RP 107,84 LAP -.32 LOP 71.06 VP 36.894 GAP -13.34 AZ1P 89.99 TAL 168.29 TAP 280.23 RCA

RC 44.294 GL -2.04 GP -|4.00 _AL J02.32 ZAP |4.70 ITS _.45 7_[ |92.04 [TK 335.23 ZAC
Pt.ANE TO_ENTR| _ _ONIC

C3 19.870 _ 3.g_40_A -21.43 RAL 233,99 RAO 6567,6 VEL 11.716 PTH 2.06 vHP 8.719 DPA

LNO4 A214TH LNCH TIN[ L-I TIN[ IN| |.AT |NJ LOqG IN| RT _SC IN| AZNTH IN| TINE

90.OO 7 21 1 1420.66 4.32 3_5.47 _V_.69 JIB.O| 7 44 42
90.00 13 6 _ 5944.52 28._0 2_.12 99;07 90.87 14 _8 28

100.00 e 27 37 11_39.68 2.94 338.91 91.93 119.76 $ 47 43

100.00 14 42 8 923,1.73 Z9.88 235.33 99.07 89.07 16 9 22

110.00 9 4 95 11_8.77 -.M 327,97 89.85 124.18 9 23 4

If0.00 16 21 19 4924.42 33.79 211.51 9_.8| 84.47 17 43 23

DIFFEI_NTIAL CORRI[CT|ONS NI0-COUR_I_ £XECUTION ACCURACY

TOE .1929 TRA -.9_ TC3 .6483 _AU .|5|8 ,%T 100|.5 SGR 49_,8 ,%3 1_0,3

ROE -.2988 RRA -.0022 Re3 -.3025 FAU .03245 RRT ".4381RRF .4841RTF" -.7819

FOE -.O350 FRA .3440 FC3-1.77_2 6SP 3012 ST_ 1116._ _3 -.0/_7 RI3 .7941

_OE .3397 BRA .5_8 BC3 .7154 FSP -333 ,%1 ID29.6 S¢_ 430.9 THA 169.19

.26702 INC .5065 vl 29.518

87.59 APO 151.4J v2 35.129

_B.49 ETC e60.84 CLP -2.47

-33.26 RAP 239.94 ECC 1.2863

PO CST TIM IN| 2 LAT IN| _ LONG

777.6 9.37 3A6.29

_029.B 28.3Z 255.69

570.I 8.05 3_0.34

4712.9 29.80 232.31

465.5 4.99 320.54

4389.9 33.37 207.43

ORBIT 0ETERMINATION ACCURACY

ST 332.4 SR 436.9 S| 139.0

CRT -.6616 CR5 o.4335 CST .9501

LSA 913.9 MS), 237.9 SSA _1.3
ELl _04.8 EL2 215.7 ALF 123.65

ARRIVAL DATE NOV 25 1970

.29578 IN(: .3170 Vl 29.918

89,78 APO 151.49 v2 35.141

87.68 ETC 261.05 CLP -4.5_

-34.42 RAP 240.98 ECC 1.Z61_

PO CST TIM IN| _ LAT IN| 2 LONG

8_.7 8.03 348.76

4944.9 28.13 249.46

605.7 6.88 332.33

4634.7 29.43 226.56
488.$ 4.11 321.76

432A.4 32.65 L:_.45

ORBIT QETERNINATION ACCURACY
ST 332.5 SR 429.9 S| 1Z9.9

CRT -.6605 CRS -.Z936 CST .8963

LSA 904.4 NSA 239.3 SSA 22.7

ELl 499.l EL2 215.0 ALF 124.26
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JPL TM 33-99 EARTH_--VENU6 TRAJECTORIES (VOL. 5, 1970)

LAUNCH OATE SEP _ 1970 FLIGHT TIN[ 86.00 ARRIVAL CATE NOV 27 1970

HEL IC(ENTRIC CONIC

RL 150.95 LAL ,DO

RP 107.81 LAP -,13

RC 45.436 GL -._6

PLAME TOCENTRI C CONIC

C3 14.5_0 VHL 3._18

LNCH AZMTH LN(H TIN_
90.OO 6 57 54

9_.DO 13 18 51

1DO.DO .q 6 33

I(30.00 14 52 54

llO.O0 8 47 33

110.OO 16 28 23

C I STANCE 220.436

LOL }39.12 VL 25.84Z GAL -2.95 AZL 90.13 HCA 95.16 SHA 121.69 ECC .24557

LOP 74.28 VP }7.034 GAP -12.64 AZP 89.99 TAL 189.15 TAP 284.31 RCA 91,81

GP -14.99 ZAL 103.86 ZAP 16.36 ETS 62,27 ZAE I30.09 ETE 3}4.09 7AC 86.79

0LA -19.92 RAL 232.70 RA0 6567.6 VlEL 11.660 PTH 2.05 VMP 8.241 0PA -}5.65

L-I TIHE INJ LAT INJ LONG INJ RT ASC /NJ A2NTH INJ TIE PO CST TIN
1467.37 2.82 358.0_ 89.70 118.19 7 22 22 867.4

5459.76 28.24 251.93 95.73 87.76 14 49 51 4859.8

IZ45.84 ! .58 34I .lI 89.02 119.85 Lq 27 19 645.8

5156.52 29.65 229.53 95.64 86.03 16 18 50 4556.5

1117.35 -1.47 329.46 87.11 124.16 9 6 10 517.4

4857.77 3}.23 Z06.36 95.18 81.49 17 49 21 4257.8
CIFF6R£NTIAL CORI_CTION$

TEE .1430 TRA -.5182 TC3 .7549 BAU .1642

ROE -.2796 RRA -.0008 RE3 -.3741 FAU ,03494
FCE -.0086 FRA .3462 FC3-2.0748 8SP 3152

6DE .3140 _'_A .5182 8c3 .8425 FSP -376

WIC-COUR,_WE E_ECUTION ACCURACY

$6T 1030.8 S(,R 507.6 $63 145.0

RRT -.4849 RRF .5371 RTF -.7939
1149.0 R23 -.0_9 R13 .8087

$6! ]065.7 $62 429.3 THA 163.89

INC .1263 Vl 29.518

APO 151.57 V2 35.152

ETC 261.24 CLP -6.65

RAP 241.94 ECC 1.2399

INJ 2 LAT INJ 2 LONG

6.57 351.41

27.63 243.31

5.54 3}4.56

28.79 220.8}

}.02 3_3.26

31.70 197.49
ORBIT 0ETERMINATION ACCURACY

ST 328.5 SR 419.6 SS 123.1

CRT -.6535 CRS -.0798 CST .7875

LSA 490.3 MSA 241.2 SSA 24.2

EL1 488.2 EL2 213.7 ALF 124.64

LAUNCH 0ATE SEP 2 1970 FLIGHT TINE 88.00 ARRIVAL DATE NOV 29 1979

I-NELIC_ENTRIC CONIC

RL 150.95 LAL .00
RP 107.77 LAP .06

RC 46.738 GL ,46

PLANETOCENTRIC CON|(

C} 13.499 VHL 3.674

LNCH ATMTH LNCH TIME

9(3.00 6 34 49
90.00 1} 3I 48

100.00 7 45 16

I(30.00 15 4 2

II0.00 8 29 45
110.00 16 36 3

DISTANCE LP_7.204

LCL 339.12 VL 26.011 GAL -3.07 A2'l. 89.93 M(A 98.39 5tAA 122.67 ECC .23633 INC .0641 Vl 29.518

LOP 77.50 VP 37.162 GAP -11.79 AZP 90,01 TAL 190.03 TAP 288.42 RCA 9}.68 APO 151 .66 V2 35.163

6P -16.09 ZAL 1G5,43 ZAP 18.31 [TS 57,18 2A[ 148.31ETE 332.77 7AC 85.78 ETC 261.42 CLP -8.85

OLA -18.25 RAL 231.43 RAO 6367.5 VEL 1J.614 PTH 2.04 VHP 7.793 OPA -36.96 RAP 242.78 ECC 1.2222
L-I TIME INJ LAT INJ _ INJ RT A,_ INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1517.74 1.20 ._1 86,94 JI8.29 7 0., 6 917.7 4.97 354.25

5375.50 27.86 245,79 92.49 84.7l 15 I 24 4775.5 26.8} 2}7.28

1L_j10.39 .07 343._ 86.31 119.89 8 6 46 690.4 4.04 337.03

5078.09 29.14 223,76 9"Z.33 83.03 16 28 40 4478.1 27.87 215.19

1151.02 -2.76 33|._P_ 84.54 124,09 8 48 56 551.0 1.73 37-J.02

4790.23 32.43 20|.L_B 91.71 78.56 17 55 5} 4190.2 30.52 192,58

NI0-CCURSIE E)(EO.IT/ON ACCURACY Og'BIT OETERMINATION ACCURACY

$67 1057.3 $6R 5L_.6 $63 161 .2 ST 3Z0.5 SR 405.4 SS 12}.9

RRT -.fl334 R_F .5921RTF -.8048 CRT -.6386 CRS .2067 CST .5976

|181,_ 1_3 -.0925 RI3 .8223 LSA 471.3 MSA 244.0 SSA 26.0

SG! |lOl.O $62 427.8 TMA |62.38 ELI 471,1 EL2 212.1ALF 124.79

0IFFERENTIAL CORRECTIONS
TOE .l_OB TRA -._O0 TC3 .8631 8AU .1763

ROE -.2599 RRA .00138 RE3 -.4576 FAU .03769

FOE .0254 FRA .3484 FC3-2.4169 8SP 3287

BDE .2909 8RA ,5000 8C3 .9769 FSP -425

LAUNCH GATE SEP 2 1970 FLIGHT TIME 90.00 ARRIVAL GATE GEC 1 1970

HELIOCENTRIC CC_IC

RL 15_.95 LAL .DO

RP 107.74 LAP ,26

RE 48.150 GL 1.92

PLANE TOCENTRIC CONIC

C3 12.601VHL }.550

LNCH AZHTH LNCH TI#4E

90.00 6 II 51

90.00 13 45 O

IOO.DO 7 23 57

lO0.O0 15 15 36

llO.OO 8 II 43

llO.OO 16 44 19

CIFFERENTIAL CORRECTIONS

TOE .1158 TRA -.4827 TC3 .9704 BAU .|883

ROE -.2393 RRA .0028 RE3 -.5544 FAU .04073

FOE .0687 FRA .3517 FC3-2.7979 BSP 3420

80E .2658 BRA .4828 8C} 1.1176 FSP -479

OISTANCE 233.965

LOt_ 339.12 VL 26.163 GAL -}.19 AlL 89.74 H_A 101.61 ,_A 123.58 ECC .22800 INC .2608 Vl 29.518

LOP 8_.73 VP 37.279 GAP -10.96 ATP 90.05 TAL 190.93 TAP 292.54 RCA 95.40 APO 151.75 V2 35.174

GP -17.32 7AL IOT.Ol ZAP 2D.50 ET$ 52,99 ZAE 146.69 ETE 331.25 7AC 84.64 ETC 261.58 CLP -11.14

CLA -16.44 RAL 230.L:_) RAO 6567.5 VEL 11.575 PTH 2.02 VHP 7.372 0PA -38.3H RAP 243.50 ECC 1.2074

L-I T|t4_ INJ LAT INJ LONG INJ RT _SC INJ ATt4TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1571.78 -.55 }.91 84.4_ 118.31 6 }8 } 971.8 3.24 357.28

5291.78 27.19 2}9.76 89.41 81.76 15 13 12 4691.8 25.77 231.3_

1359.17 -1.59 346.23 83.85 119.85 7 46 16 7}9.2 2.40 339.71

4999.62 28.36 218.06 89.20 80.13 16 38 56 4}99.6 26.70 209.65
1189.52 -4.23 333.24 82.20 123.95 8 }I 32 589.5 .26 327.02

4722.04 31.40 196.23 _.45 75.74 18 } 1 4122.0 29.12 187.76

NI0-COUR,TWE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

5GT 1081.5 _ _51.4 5G3 179.3 ST }07.9 SR }86.4 SS 138.6

RRT -.SBLP_ RRF ,64BIRTF" -.8146 CRT -.6119 CRS .4978 CST .3549

,T_ 1213.9 1_3 -.1054 RI} .8356 LSA 448.0 USA 248.5 SSA 27.9

$61 1136.5 $62 426.6 THA 160.63 ELI 446.9 EL2 210.5 ALF 124.74

LAUNCH 0ATE 54EP 2 1970 FLIGHT TIME 92.00 ARRIVAL 0ATE DEC 3 1970

HELIOCENTRIC CONIC 01STANCE 240.718

RL 150.95 LAL .(30 LCL 339.12 VL _.301 GAL -3._W3 A?l. 89.54 I,(A 104.84 SMA 124.4| ECC .22052 INC
RP 107.71 LAP .45 LOP 83.96 VP 37._§ GAP -10.17 AZP 90.12 TAL 191.82 TAP 296.66 RCA 96.98 APO

RC 49.661 GL 3.52 GP -18.69 ZAL 108.55 ZAP LP'_,93 ETS 49.5} 7AE 145.21ETE 329.51 7AC 83.33 ETC

PLANETOCENTRIC CON|C

C3 11.864 VHL 3.444 0LA -14.49 RAL L:_'29.06 RAO 6567.5 VEL 11.543 PTH 2.01 VHP 6.977 DPA -39.90 RAP

LNCH AZHTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT A._K_ INJ ATt4TH INJ TIME

'_q.O0 5 49 9 1629.43 -2.41 7.13 82.19 118.2_ 6 16 18

gO.O0 13 58 33 5208.59 26.24 233.86 86.56 78.95 15 25 22

IC/0.00 7 2 44 1392.00 -3.37 349.14 81.65 119.72 7 25 56

I00.00 15 27 39 4921.24 27,32 212,47 86.31 77.36 16 49 40
IlO.O0 7 53 318 1232.59 -5.86 335.50 80.11 123.74 8 14 10

110.00 16 53 15 4653.42 _0.14 191._8 85.45 73.06 18 10 48
DIFFERENTIAL CORRECTIONS MI0-COURSI[ E_CUTION ACCURACY

TOE .0986 TRA -.4661 TO3 1.0711BAU ._ ,_T 1101.2 $6R 583.3 $63 199.2

ROE -.2171 RRA .0052 RC3 -.6648 FAU .04403 RRT -.6295 RRF .7_31 RTF -.8229

FDE .1229 FRA .3556 FC3-3.2132 BSP 3550 $6_ 1246.2 I_ -.1195 RI} ._48}
BOE .2385 BRA .4661 BC} 1.2606 FSP -539 $61 1171.0 $62 426.2 THA 158.58

.4614 vl 29.518

151.85 V2 35.184

261.71CLP -13.54

244.07 ECC 1.1953

PO CST TIM INJ 2 LAT INJ 2 LONG

1029,4 1.58 .50

4608.6 24.45 225.64

792.0 .61 342.61

4321.2 25.30 204.25

6}2.6 -1.39 329.27

405}.4 27.5} 183.06

ORBIT 0ETERMINATION ACCURACY

ST 291.8 SR 361.4 55 170.2

CRT -.5709 CRS .7092 CST .1454

LSA 423.4 MSA 254.1 SSA 29.9

ELI 415.0 EL2 208.6 ALF 124.65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197Ob

LAUNCH GATE SEP 2 1970 FLIGHT Till[ 94.00 ARRIVAL GATE DEC 5 197D

HELIOCENTRIC CONIC CISTANCE 247.4§8

RL 150.95 LAL .00 LOb 339.12 VL 26.425 GAL -3.40 AZL 89.33 HC4 108.07 S_4A

RP 107.6H LAP .64 LOP 87.19 VP 37.481 GAP -9.40 ATP 90.21 TAL 192.70 TAP

RC 51.263 GL 5.26 GP -L:_.2Z 7AL 110.04 7AP 25.60 ETS 46.65 ZAE 143.86 ETE

PLANE TOCENTRIC CONIC

C3 11.26H VHL 3.357 0LA -12.41 RAL 228.01 RAO 6567.4 VEL 11.518 PTH 2.0l VHP

125.18 ECC .21384 INC .6681 Vl 29.518

300.76 RCA 98.41 APO 151.95 V2 35.193

327.51 7AC 81.86 ETC 261.80 CLP -16.04

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AEW_ INJ AZt4TH INJ TIME

90.00 5 26 47 1690.62 -4.37 10.55 80.26 118.0| 5 54 58
90.00 14 12 33 5125.92 25.03 228.10 83.97 76.31 15 _7 59

100.00 6 41 45 1448.73 -5.28 352.27 79.76 119.46 7 5 54

100.00 15 40 16 4843.05 26.03 207.01 83.69 74.77 17 0 59

110.O0 7 35 38 1279.99 -7.65 338.01 78.31 T_.42 7 56 58

110.00 17 2 53 4584.55 28.68 186.45 82.76 70.55 18 19 17

GIFFER1ENTIAL CORRECTIONS NI0-C(X/R_IE £XECUTICN ACCURACY

TOE .0792 TRA -.4_07 TC3 1.1599 8AU .2114 SC,T 1115.8 _ 624.1 SG3 220.9
ROE -.1927 RRA .0084 RC3 -.7897 FAU .04761 RRT -.6733 Mr .7551 RTF -.8294

FOE .1900 FRA 3612 FC3-3.6580 B.SP 3669 5(,6 1278.4 R23 -.1346 R13 .8F_5

BOE .2083 8RA .4507 BC3 1.4032 FSP -605 S_I 1204.9 ,%2 427.3 THA 156.19

6.609 0PA -41.55 RAP 244.45 ECC 1.1855

PO CST TIN INJ 2 LAT INJ 2 LONG

1090.6 -.59 3.91

4525.9 22.90 220.0_

848.7 -1.32 345.72

4243.0 23.69 199.00

680.0 -3.Z0 331.75

3984.6 25.76 178.49

CRSIT DETERMINATION ACCURACY

ST 273.2 SR 329.3 55 218.5

CRT -.5099 CRS .8305 CST .0250

LSA 403.3 MSA 259.2 SSA 31.8

EL1 374.7 ELZ 206.5 ALF 124.90

LAUNCH DATE SEP 2 1970 FLIGHT TINE 96.00 ARRIVAL GATE OEC 7 1970

H£LICX:ENTRIC CONIC

RL 1_O.95 LAL .00

RP 107.65 LAP .82

RC 5Z.948 GL 7.13

PLANETC_,[NTR]C CONIC

C3 10.799 VHL 3.286
LNOq A2'HTH LNCH TINE

90.00 5 4 49

90.00 14 27 8

100.00 6 21 7

I00.00 15 53 32

110.0_ 7 17 52

110.00 17 13 16

0IFFERIENTIAL CORRECTIONS

TOE .0577 TRA -.4370 TC3 I._'Z_N_ 8AU .LP'Z25

ROE -.1650 RRA .OIL_6 RC3 -.9293 FAU .05143

FOE .2722 FRA .3695 FC3-4.1227 85P 3773

BOE .1748 8RA .4372 8C3 1.5414 F.T_P -677

OZ_TANC£ 254. I84

LOL 339.12 VL 26.S_ GAL -3.49 b.Zl. 89.12 t_.A 111.30 S044

LOP g0.42 VP 37.5_ GAP -'B.67 A_q _ g0.32 TAL 193.55 TAP

GP -21.93 ZAL 111.43 ZAP 28.51 £TS 44.20 ?AlE 142.62 ETE

125.88 ECC .20789 INC .8827 Vl 29.518

304.85 RCA 99.71APO 152.05 V2 35.202

325.23 ZAC _.21ETC 261.86 CLP -18.69

OLA -10.21 RAL L_ZT.08 RAG 6567.4 VEL 11.497 PTH 2.00 vHP 6.269 OPA -43.35 RAP 244.61 ECC 1.1777
L-I TINE INJ LAT |NJ LONG ZNJ RT A_ INJ A2NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1755.33 -6.43 14.19 78.67 117.64 5 34 5 1155.3 -2.68 7.52

5043.73 23.59 LPZ2.51 81.69 73.86 15 51 11 4443.7 21.15 214.69

1509.L_ -7.29 355.63 78.20 119.07 6 46 16 909.2 -3.36 349.05

4765.07 24.53 201.71 81._ 72,_ 17 12 57 4165.1 21.89 193.91

1331.49 -9.57 _40.76 76.82 122.97 7 40 3 731.5 -5.16 334.45

4515.57 27.0"Z 181.77 B0.39 68.22 18 28 31 3915.6 23.83 174.06

NID-CGURSIE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

,_.,T 1123.7 _ 675.5 SC,3 244.3 ST 254.2 SR 288.3 SS 281.6

RRT -.7112 _ .B026 R1T -.8337 CRT -.4218 CRS .8919 CST -.0010

1311.1 ll_3 -.1505 R13 .8726 LSA 398.8 MSA 258.7 SSA 33.1

SGI 1238.3 S_,2 4_0.9 THA 153.38 EL1 325.8 EL2 204.0 ALF 126.68

LAUNCH OATE .5_P 2 1970

HELIOCENTRIC CONIC

RL 150.95 LAL .00

RP 107.63 LAP 1.01

RC 54.707 GL 9.14

PLANE TOCENTRIC CONIC

C3 10.444 VHL 3.232

LNCH A2MTH LN_H TINE

90.DO 4 43 18

90.00 14 42 24

I00.00 6 O 51

IO0.00 16 7 33

II0.00 7 0 24

110.00 17 24 29

FLIGHT TINE 98.00 ARRIVAL GATE 0EC 9 1970

0ISTANCE 260.894

LOL 339.12 VL 26.635 GAL -3.58 AZL 88.89 HCA 114.53 S_A 126.51 ECC .20261 INC 1.1069 Vl 29.518

LOP 93.65 VP 37.646 GAP -7.96 AZP 90.46 TAL 194.37 TAP 308.90 RCA 100.88 APO 152.15 V2 35.210

GP -23.83 7AL 112.69 TAP 31.65 ETS 42.07 TAg 141.44 [TE 322.63 7AC 78.34 ETC 261.88 CLP -21.47

0L4 -7.89 RAL 226._0 RAO 6567.4 VEL 11.482 PTH 2.00 VHP 5.957 DPA -45.29 RAP 244.52 ECC 1.1719

L-I T|N[ INJ LAT INJ LONG INJ RT A.T_ |NJ A?NTH ZNJ TIME I_ CST TIM INJ 2 LAT INJ 2 LONG

1823.57 -8.56 18.07 77.44 117.09 5 13 42 1223.6 -4.86 11.34

4961.90 21.93 217.09 79.75 71.63 16 5 6 4361 .9 19.22 209.46

1573.43 -9.40 359.23 76.99 I18.51 6 27 4 973.4 -5.52 352.59

4687.27 22.83 196.55 79.42 70.16 17 25 40 4087.3 19.92 188.97

1386.94 -11.60 343.76 75.67 122.38 7 23 31 786.9 -7.25 337.38

4446.53 25.20 177.23 78.38 66.10 18 38 35 3846.5 21.75 169.78

01FFERENTIAL CORRECTIONS MIO-CCkMSE EXECUTION_CCURACY ORBIT 0ETERMINATION ACCURACY

TOE .0326 TRA -.4270 TC3 1.2689 8AU .2327 S_T 11_2._ ,_ 737.8 SG3 268.9 ST 237.7 5R 235.9 SS 360.3

RCE -.1324 RR4 .0188 RC3-1.0810 FAU .05_0 RRT -.7393 _ .84_6 RTF -.8347 CRT -.2922 CRS .9187 CST .0671
FOE .3739 FRA .3839 FC3-4.5837 85P 3818 SC_ 1343.3 R23 -.1673 R13 .8843 LSA 4Z3.4 MSA 248.1 SSA 33.4

8OE .1363 _RA .4274 8C3 1.6669 FSP -747 ,_1 1269.4 _ 439.4 THA 150.15 ELI 269.2 EL2 199.2 ALF 135.77

LAUNCH DATE S£P 2 1970 FLIGHT TIME 100.E_ ARRIVAL GATE 0EC 11 1970

OISTANCE 267.585

-3.66 471. 88.66 HCA 117.76 SMA 127.08 ECC .19796 INC 1.3432 Vl 29.518

-7.28 A2P g0.63 TAL 195.14 TAP 312.90 RCA 101.93 4PO 152.24 V2 35.218

35.04 ETS 40.17 2_E 140.28 ETE 319.69 7AC 76.26 ETC 261.84 CLP -24.43

H_LIOCENTRIC CONIC

RL 150.95 LAL .00 LOb 359.12 VL 26.723 GAL

RP 107.60 LAP 1.19 LOP 96.89 VP 37.716 GAP

RC 56.533 GL 11,29 GP -25.95 ?4L 113.80 ZAP

PLANETOCENTRIC CONIC

C3 10.194 VHL 3.193 DLA -5,47 RAL LPZS.67 RAG 6567.4 VlEL 11.471 PTH 1.99 VHP 5.676 DPA -47.40 RAP 244.10 ECC 1.1678

LNCH A2'MTH LNCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 4 22 11 1895.50 -10.77 _Z.21 76.58 116.35 4 53 47 1295.5 -7.14 15.40

90.00 14 58 31 4880.22 ZO.09 211.81 78.17 69.61 16 19 51 4280.2 17.13 204.38

I00.00 fi 40 57 1641.43 -ll.f18 3.10 76.16 117.75 6 8 18 1041.4 -7.78 356.38

100.00 16 22 27 -4609.52 20.94 191.35 77.82 68.17 17 39 16 4009.5 17,80 184.17

110.00 6 43 16 1446.31 -13.75 347.03 74.89 121.61 7 7 22 846.3 -9.47 340.54

110.00 17 36 37 4377.41 23.22 172.84 76.74 64.18 18 49 34 3777.4 19.55 165.62

DIFFERENTIAL CORRECTIONS MI0-CC_J_SIE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .0167 TRA -.4088 TC3 1.3180 6AU .2481 ,f_T 1119.0 _ 821.4 SG3 296.2 ST 224.5 SR 175.2 SS 440.3

ROE -.0964 RRA .0243 RC3-1.2555 FAU .05977 RRT -.7749 _ .8805 RTF -.8396 CRT -.2213 CRS .9214 CST .I150

FOE .4832 FRA .3910 FC3-5.0763 BSP 4099 $4_ 1388.1R_3 -.1697 RI3 .8991 L$A 469.9 MSA 230.4 SSA 32.8

8GE .0979 _RA .4095 8C3 1.8203 FSP -845 S_1 1316.0 ,_2 441.5 THA 146.04 ELI 231.7 EL2 165.5 ALF 159.27
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OD

LAUNCH CAT[ SEP 2 1970

HELIOCENTRIC CONIC

RL 150.95 LAL .O0

RP 107.$8 LAP 1.37

RC 58.419 GL 13.58

PLANE TC_ENTRIC CONIC

C3 10.043 VHL 3.169

LNCH ATNTH LNC_ TINE

90.00 4 1 77

90.00 15 15 4O

100.00 5 21 25

10(3.00 16 38 23

110.00 6 16 _O

110,00 17 49 47

FLIGHT TINE ]0Z.00 ARRIVAL 0ATE DEC 13 1970

LOL 339.12 VL 26.801 GAL

LOP 100.12 VP 37.777 GAP

GP -28.28 7AL 114.72 TAP

DISTANCE 274.257

-3.73 ATL 88.41H(A I21.00 SNA I27.59 ECC .19387 INC 1.5941 Vl 79.518

-6.63 AZP 90.8_ TAL 195.86 TAP 316.85 RCA 10Z.86 APO 152.33 v2 35.225
38.68 ETS 38.39 7AE 139.10 ETE 316.38 ZAC 73.93 ETC 261.73 CLP -27.57

OLA .2.95 RAL 225.22 RAO 6567.4 V(L 11.464 PTH 1.99 VHP 5.427 OPA -49.68 RAP 243.31 ECC 1.1653

L-| TINE |NJ L4T |NJ LON_ [NJ RT A_ INJ A_4TH INJ T|NE PO CST TIN INJ Z LAT INJ 2 LONG

1971.30 -13.02 26.63 76.13 115.37 4 34 18 1371,3 -9,rio 19.73

4798.47 18.07 206.66 76.98 67.82 16 35 38 4198.5 14.90 199,42

1713.35 -13.83 7._6 75.72 116.77 fl 49 58 1113.3 -10.13 .43

4531.65 18.89 186.67 76.61 66.40 17 53 54 3931.7 15.54 179.48

1509,60 -Ifl.97 350.58 74.51 120.63 6 51 40 909.6 -11.79 343.97

4308.16 21.10 168.58 75.49 62.46 19 I 35 3708.2 17.25 161.58

OIFFERENTIAL CORgIECTIONS

TOE -.0041 TRA -.3978 TC3 1.3120 8AU .2613

ROE -.0520 RRA .0334 RC3-1.4370 FAU .06392

FOE .6178 FRA .4092 FC3-5.5103 8SP 4245

80E .O521BRA .3992 BC3 1.9458 FSP -931

NI0-COt,WSlE EXECUTION AC_CLMACY ORBIT OETERNINATION ACCURACY

SGT 1100.1 ._ 917.6 SG3 323.2 ST 217.6 ,SR 99.5 SS 536.2

RRT -.7927 I_F .909l RTF -.8373 CRT -.1806 CRS .8615 CST .2364

S_B 1432,5 _ -.1744 RI3 ,9125 LSA 545.7 MSA 214.6 SSA 30.7

S_1 1359.1 _ 452.8 THA 141.48 ELI 218.5 EL2 97.5 ALF 174.10

LAUNO4 0ATE SIEP 2 1970 FLIGHT TINE J04.00 ARRIVAL DATE DEC 15 1970

H(LIOCENTRIC CONIC

RL 150.95 LAL .130

RP 107.56 LAP |.54

RC 60.358 GL 16.00

PLAI_TOCENTRIC CONIC

C3 9.990 VHL 3.161

LNCH A2_4TH LNCH TII,_

90.00 3 40 59

90.00 15 34 2

I00.00 5 2 10
100.00 16 55 32

110.00 6 10 3

110.00 18 4 8

OIFFER(NTIAL CORf_CTI_IS

TOE -.0224 TRA -,3881 TC3 1.2709 8/UJ .2758

ROE .0015 RRA .0454 RC3-1.6275 FAU .06787

FOE .7709 FRA .4327 FC3-5.8821 8SP 4418

BOE .0225 6RA .3907 BC3 2.0649 FSP "1019

0ISTANCE_0.gO7

LOt. 339.12 VL _.869 GAL -3.78 AZL 88.14 _ 124.23 SMA 128.04 EC¢ .19_29 INC 1.8626 Vl 29.518

LOP 103.345 VP 37.B_" _P -5o99 A_P 91.05 TAL J96.51 TAP 3_0.74 RCA 103.68 APO 152.41 V2 35.232

GP -30,06 ZAL 115.42 ZAP 42.56 ETS _6.65 ZA( 137.83 ETE 318.71 7AC 71.16 ETC 261.55 CLP -30.91

DLA -.34 RAL 2"24.96 RAO 6567.4 VEL 11.462 PTH 1.99 VHP 5.212 OPA -52.13 RAP 242.05 ECC 1.1644
L-I TINE INJ LAT INJ _ INJ RT ASC INJ A2_4TH INJ TIN[ PC) CST TIM ZNJ 2 LAT INJ Z LONG

L_051,40 -15.30 31,41 76.10 114,12 4 15 I0 1451,4 -II,92 24,36

4716,25 15,88 _1,_ 76.20 66,24 16.52 3_1 4116,2 12.53 194,54

1789.52 -16.11 11.76 75.71 J15.52 5 31 59 1189.5 -12.55 4.78

4453.36 16.69 181.gO 75.81 64.84 18 9 45 3853.4 13.16 174.89

1577.02 -18.27 354.46 74.54 119.41 6 36 20 977.0 -14.22 347.69

4238.62 18.86 164.44 74,65 60.95 19 14 47 3638.6 14.84 157.62

MI0-C(XMS( EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1068.6 S_R 1032.1 ,_.3 349.8 ST 216.3 5R 39.6 SS 640.1

RRT.-._"ZO RRF .9318 RTF -.8311 CRT -.7079 CRS -.2319 CST .3550

S_B 1485.6 R_3 -.1720 RI3 .9264 LSA 645.3 MSA Z02.3 $$A 17.7

SGI 1410.3 SG2 467.1 THA 136.24 ELI 218.1 EL2 27.7 ALF 172.49

L_UNCH 04T£ $(P 2 1970 FLIGHT TINE 106.00 ARRIVAL CATE 0EC 17 1970

H(LICX_ENTRZC CONIC 01STANCE 287.536

RL 150.95 LAL .00 LOL 339.12 VL 26.929 GAL -3.83 AlL 87.85 HCA 127.47 S_A 128.44 ECC .18717 INC 2.1528 Vl 29.518
RP 107.54 L_P 1.71 LOP J06.60 VP 37.880 GAP -5.38 AlP 91.31 TAL 197.09 TAP 324.55 RCA 104.40 APO 152.48 VZ 35.238

RE 62.346 GL 18.58 GP -33.67 ZAL 115.89 ZAP 46.68 ETS 34.86 ZAE 136.42 ETE ]08.66 ZAC 68,53 ETC 261.28 CLP -34.48

PLANETOC[NTRIC CONIC

C3 IO.036 VHL 3.168 OLA 2.38 RAL 224.89 RAO 6567.4 VEL 11.464 PTH 1.99 VHP 5.034 0PA -54.74 RAP 240.23 ECC 1.1652

LNCH AZMTH LN_H TIN[ L-I TINt[ INJ LAT INJ _ INJ RT AS(: INJ AZ_4TH INJ TIN[ PC) CST TIN iNJ 2 LAT INJ 2 LONG

90.00 3 20 )6 2136.42 -17.60 )6.59 76.§4 112.55 3 56 12 1536.4 -14.39 29.38

90,00 15 53 53 4633.07 13.54 196.64 75.8_ 64.89 17 11 6 4033.1 10.04 189.70

100.00 4 43 3 1870.47 -18.42 16.66 76.16 113.97 5 14 13 I_70.5 -15.03 9.51

100.00 17 14 7 4374._4 14.34 177._ 75.44 65.49 18 27 2 3774.2 10.67 170.34

110.00 5 53 50 1648.92 -210.62 358.71 75.0_ 117.89 6 21 19 1048.9 -16.73 351.75

110.OO 18 19 50 4168.56 16.49 160.38 74.24 59.62 19 29 18 3568.6 12.53 153.74

_IFFE_ENTIAL CCRRECTIONS NI0-CCXJR_E EXECUTION ACCURACY ORBIT DET[Rt4INATION ACCURACY

T0( -.0368 TRA -.3796 TC3 1.1905 BAU .2919 _T 1022.6 SGR 1165.3 SG3 374.7 ST 217.8 ,fiR 129.3 S5 750.4

ROE .0664 RRA .0613 RC3-1.8210 FAU .07135 RRT -.B011 _ .9_91RT$" -.8187 CRT -.5556 CRS -.9720 CST .4467

FOE .9416 FRA .4628 FC3-6.1547 8SP 4618 S_ 1550.4 R23 -.1615 R13 .9403 LSA 767.6 NSA 193.6 $5A _4.4

BOE .0759 6RA .3845 8C3 2.1757 FSP -I|01 ,_,_I 1472.8 SG2 484.2 THA 1_0.35 ELl 252.4 EL2 100.7 ALF 157._5

L/_UNCH DATE SEP 2 1970 FLIGHT TINE 108.00 ARRIVAL CATE OEC 19 1970

DISTANCE 294.141

-3.87 ATL 87.53 PICA 130.70 ,_4A 128.78 ECC .18448 IN<; 2.4693 Vl 29.518

-4.79 AZP 91.61 TAL 197.59 TAP 328.29 RCA 105.03 APO 152.54 V2 35.243

51.01ETS 52.94 7AE 134.79 ET( 304.29 ZAC 65.46 ETC 260.89 CLP -38.Z8

HELIC(ENTRIC CONIC

RL 150.95 LAL .O0 LOL 339.12 VL _6.9_0 GAL

RP 107.53 LAP 1.87 LOP 109.85 VP 37.9_I GAP

RC 64.375 GL 21,30 OP -)6.72 7AL 116,10 TAP

PLANETC_(NTRIC CONIC

C3 10.189 VHt. 3.192 OLA 5.19 RAL 125.04 RAO 6567.4 VEL 11.471 PTH 1.99 VHP 4.897 OPA -57.48 RAP 237.70 ECC 1.1677
LNCH A_4TH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A214TH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

_O.DO 3 0 5 2LP'27.25 -19.87 41._9 77.46 110.60 3 37 12 1627,3 -16.89 34.88

90.00 16 15 33 4548.29 11.0_ 191.67 75.9_ 63.76 17 31 21 3948.3 7.42 184.85

JOO.OO 4 23 52 1956.99 -20.73 _'_.06 77.11 II_.04 4 56 29 1357.0 -17.56 14.70

100.00 17 34 27 4293.78 11.85 17_.53 75.53 62.35 18 46 0 3693.8 8.05 165.79

110.00 5 37 44 1725.86 -23.00 3.42 76.0_ 116.02 6 6 29 1125.9 -19.31 356.22

110.00 18 37 5 4097.68 14.01 156.39 74.17 58.50 19 45 22 3497.7 9.74 149.89

0IFFERI[NTIAL CCRRECTIONS NI0-CCUR_E EXECUTION ACCURAC_ ORBIT OETERNINATION ACCURACY

TOE -.0461 TRA -.3732 TC3 1,0643 BAU .3095 6_T 959.6 S_ 1316.2 SG3 396.0 _T 219.0 SR 268.3 SS 866.2

ROE .1458 RRA .0829 R¢3-2.0070 FAU .07394 RRT -.78_O RRF .9_21RTF -.7960 CRT -.5358 CRS -.9957 CST .5013

FOE 1.1285 FRA .5017 FC3-6.282_ BSP 48L_Z _ 1628.9 1_3 -.1416 RJ3 .9537 LSA 913.5 NSA 188.0 SSA - 21.0

80E .1529 BRA .3823 BC3 2.2717 FSP -1168 SGI 1548.9 _ _O4.2 THA 123.88 ELI 306.0 EL2 162.1 ALF 124.57
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5. 1970 )

LAUNCH DATE SEP Z 1970 FLIGHT TINE 110.00 ARRIVAL DATE DEC 21 1970

HELIOCENTRIC CONIC

RL 150,95 LAL .00

RP 107,51 LAP 2.03

RC 66.441GL Z4.19

PLANETCX:ENTRIC CCNIC

C3 10.463 VHL 3.235

LNO4 ATNTH LNCH TINE

gO.DO 2 39 5

gO.00 16 39 26

100.00 4 4 Zl

100.00 17 36 51

110,0(3 fl 21 32

IJ0.DO 18 56 10

OIFFERI[NTIAL COR#_CTIONS

TO([ -.0421 TRA -.3634 TC3 .9118 _ .3311

ROE .2394 RRA .1088 RC3-2.1840 FAU .07572

FOE 1.3146 FRA .5_ FC3-6.2650 B.qP 5163

80£ .2430 8RA .3793 8C3 2.3667 FSP -1234

DISTANCE 300.722

LOL 339.12 VL 27.024 GAL -3.90 ATL 87.18 HC_ 133.94 5tAA 129.08 ECC .18216

LOP 113.09 VP 37.956 GAP -4.22 ATP 91.96 TAL l_a.Oi TAP 331.94 RCA 105.57
GP -39.99 ZAL 116.04 ZAP 55.51ETS 30.80 7AE 132.89 ETE 299.62 7AC 82.14

INC 2.8183 Vi 29.518

APO 152.59 v2 35.Z47

ETC 260.37 CLP -42.35

0LA 8.11RAL ,!_'25.40 RAO 6567.4 Vl[L 11.483 PTH 2.00 VHP 4.805 DPA -60o32

L-! T!NE !NJ LAT IN! _ !NJ RT ASC |NJ AZNTH IN! TIN[ FO CST T!N

2325.18 -22.09 48,61 78.94 108.18 3 17 50 1725.2

4461.05 8.36 186.65 76.56 62.85 17 53 47 3861.1

2050.19 -22.99 28.05 78.60 109.65 4 38 3! 1450.2

4211.27 9.20 167.84 76.11 61.43 19 7 2 3611.3

1808.65 -25.37 8.68 77.56 I|3.72 5 51 40 1208.7

4025.57 11.41 152.42 74.79 57.56 20 3 15 3425.6

NIO-COUR_ EXECUTION ACCURACY

`%T 881.0 _ 1488.O `%3 412.4

RRT -.7564 RRF .9718 RTF -.7591

SOl) 1729.2 R_j -.|18| R|3 .9653

`%! J649.2 _. 5J9.9 THA !!7.03

RAP 234.30 ECC 1.1722

!NJ 2 LAT !NJ 2 LONG

-19.40 40.97

4.66 J79.93

-21_.J0 20.45

5.31 161.20

-2J.94 1.20

7.05 146.04

ORS!T 0ETERN!NAT!C_I ACCURACY

ST 209.5 SR 430.1 SS 975.4

CRT -.4854 CRS -.9988 CST .4717

LSA 1070.6 NSA 183.8 SSA 18.1

ELI 444.3 EL2 177.3 ALF 105.91

LAUNCH DATE SlIP 2 |970 FLIGHT TIN[ ||2.00 ARR!VAL DATE DEC 23 1970

HELIOCENTRIC CC_I| C
RL 150.95 LAL .(X)

RP IO7.50 LAP 2.18
RC 68. 339 GI. 27.25

PLANE TOCENTRIC CCNIC

C3 10.881_ _ 3._J9

LNO_ ATNTH _ TIM[
gO.O0 2 17 7

gO.O0 17 6 6
|00,00 3 44 4

100.00 18 21 51

!10.O0 5 4 59

!lO.O0 19 17 25

0|STANCE 307.278

I.Ct. 32HJ.12 VL 27.080 GAL -3.91AZI. 8G.79 _ |37.17 5MA 1_.33 ECC .J8019 INC 3.2075

J16.33 VP 37._ GAP -3.67 A2'P _.35 TAL 1£18.34 TAP 335.51RCA 106.02 APO 152.63
GP -43.46 ZN. 115.69 ZAP ¢:O.13 [T$ _.36 Z_J[ 130.69 ETE 294.73 7AC 58.62 ETC 259.70

OLA 11.14 RAL LPlfl,H RAD 6567.4 VEL JJ.5Ol PTH Z.00"_HP 4;762 0PA -63.J7 RAP 229.81

L-I TIN[ IN! LAT IN! LCNG IN! RT ASC IN! AZNTH IN! TIN[ PO CST T!M IN! 2 LAT

2431.99 -24.|8 SS.74 81.01 105.20 2 57,39 !832.0 -21.86

43"#'O.18 5.50 181.50 77.72 62,18 18 18 56 3770.2 1.74

2151.8! -25.|4 34.81 BO,70 ]06.72 4 19 53 1551.6 -22.61

4125.80 6._ 163.05 77.Z4 60.74 19 30 37 3525.8 2.44

1896,40 -27.69 14.62 79.74 JJ0.90 5 _ 37 1298.4 -24.60

3951.77 8.68 148.44 75.83 56.81 20 23 17 3351.8 4.25
DIFFERENTIAL C,CI_qECTICN,q

TC_ -.0263 TRA -.3548 TC3 .7146 8JMJ .35,¢O

.3531RRA .|439 RC3-2.3258 FAU .07586

FOE !,5027 FRA ,5/169 FC3-6._357 8SP 5514

80E .3341 I_A .3a_ 8C3 2.4331 FSP -1219

NI0-COURSI[ EXECUTION ACCURACY

`%T 786.6 SGR 1672.0 `%3 421.0

RRT -.69_0 RRF .9789 RTF -.69|1

`%e 1847.8 R_3 -.0899 R]3 .9749

`%! 1768.2 `%2 536.2 THA !09.97

Vl 29.518

v2 35.251
CLP -46.68

ECC 1.1791

IN! 2 LONG
47.84

174.84
26.93

156.49

6.82

142.15

ORBIT OETERNINAT|ON ACCURACY

ST 194.4 SR 619.8 SS J082.6
CRT -.3578 CRS -.9996 CST .3516

LSA 1249.3 NSA !81.6 SSA 15.4

ELI 624.1 EL2 180.3 AL_ qC_..99

LAUNCH OAT[ _P 2 1970 FLIOHT TIN[ 114.C_) ARRIVAL DATE CEC Z5 1976)

HIEL !O(ENTRIC CONIC

RL 150.95 LAL .DO LCI. 339.12 VL 27.090 GAL

RP 107.49 LAP 2.32 LOP 119.58 VP 58.O10 GAP

RC 70.666 GL 30.49 GP -47.08 ?AL 115.85 ?AP

PLANE TOCENTRI C CONIC

C3 11.481 VHL 3._88

LNCH 4?NTH LNCH TI1_

90.00 I 53 Z8

90.00 17 36 _4

100.00 3 22 26
IO0.O0 18 50 B

110.00 4 47 43
llO.O0 19 41 20

DIFFERENTIAL CORR[CTICNS

TOE ,0086 TRA -.5437 TC3 .48g0 8AU .37g0
ROE .4886 RRA .1889 RC3-2.4201 FAU .074_

FOE 1.6776 FRA ,6372 FC3-3.6025 8_ ° 3924

_OE .4887 _RA .39"_'_ 8C3 2.4690 FSP -!775

DISTANCE 313.809

-3.92 ATL 86.35 I,,_A 140.41 SHA 129.53 ECC .17857 INC 3.6474 VI 29.51P

-3.14 ATP 92.81 TAL 198.59 TAP 338.99 RCA 106.41APO 152.66 V! 35.254

64.79 ETS 25.54 7AE 128.14 ETE 269.68 7AC 54.91 ETC Z58.8_ CLP -51 ._8

OLA 14.28 RAL LP'_6oSZ RA0 6567.4 V_L 11.527 PTH 2,,O1VHP 4.776 0PA -65.96 RAP 223.97 ECC 1.18P9
L-! T!N[ |NJ LAT !NJ LONG !NJ RT ASC IN! A?NTH IN! T!N_ PO CST TiN !NJ Z LAT IN! 2 LONG

2550.36 -26.05 63.91 83.74 101.52 2 _5 59 1950.4 -24.20 55.72

4273.93 2.42 176.!O 79.51 61.78 18 47 _8 3673.9 -1.37 169.48

2263.49 -27.11 42.55 83.48 103.Jl 4 0 9 1663.5 -25.03 34.36
4036.03 3.37 158.09 78.99 60.28 19 57 24 3436.0 -.61 151.56

1e99.65 -29.89 21.42 82.62 107.42 5 20 59 1396.6 -27.21 13.25
3875.63 5.82 144.40 77.47 56.26 20 45 56 3275.6 1.35 138.17

NI0-COURSlE EXECUTI(_I ACCURACY ORBIT DETERMINATION ACCUR_C_

`%1 685.4 _ 1865.7 `%3 420.6 ST 180.8 SR 833.6 SS 1179.6

RWT -,5702 _ ._40 RTF -.5646 CRT -.0415 CRS -.9998 CST .0384

`%t) 1_7.6 _3 -.06D6 RI3 .9821 LSA 1444.4 MSA 180.7 SSA 13.0

,%1 |9JO.O ,%2 550.0 THA 102.92 ELI 833.6 EL2 180.6 ALF 90.54

LAUNCH DATE S£P 2 1970 FLIGHT TINE 116.00 ARRIVAL DATE DEC 27 1970

HELIC_ENTRIC CCNIC

RL 150.95 LAL .00

RP 107.48 LAP 2.48
RC 72.818 GL 33.92

PLAN£TOCENTR!C CONIC

C3 12.317 _ 3.510

LNCH A2_4TH LNCH TIN[

gO.O0 l 26 57

90.00 18 11

lO0.O0 2 58 _3

I00.00 19 _ 43

llO.O0 4 29 10
110.0_ _0 8 32

LOL 339.12 Vi. 27.114 6AL

LOP 122.83 VP 3_.O"_3 GAP
GP -50.83 7AL Jl4.!J TAP

0ISTM4_JE 320.314

-3.91AZl. 85.85 HC_ 143.64 ,_4A 129.70 ECC .17712 IN(: 4.1519 Vl Z9.518

-_.63 AZP 93.35 TAL 19_.75 TAP 342._ RCA 106.73 APO 152.67 V2 35.256

69.40 ETS ZZ.25 741[ 125.26 ETE 284.52 7AC 51.06 ETC 257.74 CLP -56.14

OL4 17.54 RAL 227.9] RAO 6567.5 VIEL 11.563 PTH 2.02 VHP 4.854 OPA -68.57 RAP 216.45
L-I TIN[ IN! LAT IN! _ IN! RT AS( IN! AZNTH IN! TIME PO CST TIM IN! 2 LAT

2684.48 -27.52 73.44 87.18 99.96 2 11 41 2084.5 -Z6.27

41H.34S -.95 170.27 82.07 61,70 19 21 5 3569.4 -4.73

2389.23 -28.73 _1.54 87.00 99.64 3 38 19 1789.2 -27.23
3939.85 .12 152.81 81.47 60,11 213 ?.8 23 3339.9 -3.86

2105.53 -31.84 29.30 86._0 103.14 5 4 !6 1505.5 -29.71

3799.31 2.81 140.24 79.79 55.92 21 11 49 3196.3 -1.68

0IFFERI[NTIAL CORR[CT!CN$

TOE .0708 TRA -.3272 TC3 .2492 8AU .40_0

ROE .6462 RRA .2448 RC3-2.4531FAU .070_

FOE 1.8234 FRA ._43 FC3-4._9 8SP 6424

_OE .65OO _RA .4086 _C3 2.4657 FSP -1256

MI0-OOUI;_ EXECUTIOM ACCURACY

,%T 5_.! _0(_.4 ,%3 409.8

#_RT -.33_7 RRF .g_77 RTF -.32_O

S_ 2147.4 _3 -.0340 RJ3 .9871

,%1 2072.9 ,%2 560.5 THA 99.00

ECC 1.2027

INJ 2 LONG
65.00

163.63

43.05

146.28

20.74
134.04

ORBIT 0ETERN!NATION ACCURACY

ST 204.0 SR 1063.6 SS 1257.9

CRT .4632 CRS -.9999 CST -.464_

LSA 1650.0 NSA 180.4 SSA 10.9

£L1 !067.9 EL2 180.1ALF 84.77
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5, 1970

LAUNCH DATE S_P 2 1970 FLIGHT TINE 118.00 ARRIVAL DATE DEC 29 1970

HELIOCENTRIC CONIC
RL 1§0o95 LAL .00 LQ. 339.12 VL 27.13_ GAL

RP 107.48 LAP 2,59 LOP 126.08 VP )8.044 GAP

RC 74.992 GL 37.54 GP -54.67 ?AL 112.87 Z4P

PLAN[TO(ENTRIC CONIC

C3 13.480 VHL 3.672

LNO4 ATMTH LN(H TINE

90.(_ O 55 18

90.00 18 54 4

I00.00 2 30 39

I00.00 2O 1 24

II0.00 4 8 33

110.00 20 40 0

DIFFERKNTtAL CORRIECTIONS

TOE .1684 TRA -.3032 TO3 ,0069 8AU .4332
ROE .829"_ RRA .3160 RC3-Z.A035 FAU .06578

FOE 1.9336 FRA .7_3 FC3-4.L_45 ESP 6952

8OE .8461 _A .4379 _3 2.4035 FSP -lJ9e

0ISTANCE 326.792

-3.90 47L 85.Z6 HCA 146.87 _4A 129.82 ECC .17596 INC 4.7402 Vl 29.518

-2.13 ATP 93.97 TAL 198.82 TAP 345.68 RCA 106.98 APO 152.67 v2 35.258

73.86 ETS 18.45 ZAE 122.05 ETE 279.30 7AC 47.11ETC 256.37 CLP -61.26

2.03 VHP 5,008 0PA -70.85 RAP 206.95 ECC 1.22180LA 20.93 RAL 229.26 RA0 6567.5 VEL 11.613 PTH

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2841.93 -28.29 84.89 91.35 91.28 1 42 40 2241.9 -27.81 76.25

4050.70 -4.76 163.64 85.58 62.05 20 I 35 3450.7 -8.47 156.91

2534.48 -29.74 62.Zl 91.29 93.12 3 12 53 1934.5 -28.99 53.48
3833.39 -3.49 146.96 84.88 60.29 21 5 18 3233.4 -7.42 140.38

2228.19 -33.37 )8.53 90.68 97.87 4 45 41 1628.2 -31.92 29.60

3712.43 -.40 135._N5 SZ.95 55.82 21 41 52 3112.4 -4_8_ 129.65

Nl0-C.OtmE EXECUTION ACCURACY CRSIT 0ETERMINATION ACCURACY

SGT 570.7 SGRZ251.2 $63 )88.4 ST 303.5 SR 1304.7 SS 1315.8

f_T .0494 _qF .9903 RTT: .0622 CRT .7977 CRS -.9999 CST -.7987
S_ 2322,4 R_3 -.0099 RI3 .9903 LSA |868.8 MSA 181.3 SSA 9.2

SGI _5|.4 S_ 570.0 THA 89.23 ELI 1327.4 EL2 179.9 ALF 79.29

LAUNCH 04TE SEP 2 1970 FLI6HT TIN[ 110.00 4RRIV4L CATE OEC 31 1970

MELIO(ENTRIC CO4IC

RL 150.95 LAL .00

RP 107.48 LAP Z.71

RC 77.186 GL 41.34

PLAMETOCENTRIC CONIC

C3 15.111VHL 3.887

LNQ.I ATTATH LNO4 TIME
g0.00 0 13 6

90.0(3 19 49 24

lO0.O0 1 55 24

100.00 _ 49 48

110,00 3 44 _I$

110.00 21 17 J6

LCL 339.12 VL Z? 146 t_k

LCP 129.33 VP _8.054 GAP

GP -58.56 7N. 111._1 2AP

OISTANCE 333.242

-3.81 AZL 84.56 _ 150.10 SHA I_J.92 [CO .17502 IN(. 5.4399 Vl 29.518

-1,65 AZP 94.72 TAL |98.80 TAP 348.89 RC4 107.18 4PO 152.65 V2 35.259

78.06 ETS J4.08 ZA4E 118.55 ETE 274.03 ?AC 43.09 ETC 254.65 CLP -66.62

DLA 24.42 RAL Z)0.91 RIO 6567.6 VEL 11.683 PTH 2.05 VHP 5.252 0PA -72.65 RAP 195.29 ECC 1.2487
L-] T|ME INJ I.AT |NJ LO_ |NJ RT ASC |NJ A2MTH ZNJ TIME PO C$T TIN INJ 2 LAT XNJ 2 LONG

3040.54 -27.74 99._7 96.09 84.05 1 3 47 2440.5 -28.27 90.75

3902.55 -9.41 |55.23 90.43 63.17 20 54 27 3302.5 -12.94 148.33

2710.72 -29.6_ 75.29 9_.28 86.24 2 40 35 2110.7 -29.88 66.49

3707.60 -7.69 |39.99 89.51 61.03 21 51 35 3107.6 -11.fio 133.27

2369.63 -34.16 49.49 96,38 91.44 4 23 55 1769.6 -33.58 40.30

_62|.46 -3.87 131.11 87,1Q 56.01 22 |7 37 3021.5 -8.31 124.83

CRSIT OETERNINATION ACCUR4CY

ST 481.0 SR 1541.8 SS 1346.8

CRT .9207 CRS-J.O000 CST -.9216

LSA ZO94.9 MS4 183.1 554 7.7

ELI 1604.9 EL2 180.4 ALF 73.76

OIFFEMENTIAL CORR[CTIOIS

TDE .3143 TRA -.2670 TC3 -.2163 6AU .4595

ROE 1.0369 RRA .A035 R_3-2._'¢44 FAU .05_97
FOE 1.9969 FRA .7648 FC3-3.3787 B_P 7530

BOE 1.0835 8RA .48)8 _C3 2.2747 FSP -1113

NI0-Ca0URS[ EXECUTION ACCURACY

S_T 655.4 S6R 2421.1 S63 357.2

RRT .4548 _ ._921 RT_ .4686

SC.8 2_8.2 R_3 .0112 RI3 .9922

SGI 2440.5 SGZ 579.1 THA 82.56

LAUNCH CATE _[P 2 1970

_[L I(X_ENTRIC CONIC

RL 1_0,93 LAL .O0

RP IO7.48 LAP 2.82

RC 79.396 GL 43.31

PLAN[ TO_I[NTR| C CONIC

(13 17.444 _ 4.177

LN(J4 ATMTH LN_PI TIME

90.00 22 43 41

90.00 21 30 32

100.OO 1 1 15

100.00 21 _9 35

110.00 3 13 59

110.(X) _ 3 21

LOL 339.12 VL

LOP 132.58 VP

GP -62.51 74L 109.93 7AP 81.88 ETS

FLIGHT TINE 12_.00 ARRIWL CAT[ J'N 2 1971

Ol ST4NCE 339.663

27.154 GAL -3.83 AZL 83.71 H(A 153.32 S_IA 129.97 ECC .17428 INC 6.2916 Vl 29.518

)8.060 GAP -1.18 47P 95,63 TAL 198.69 TAP 352.01 RC_ 107.32 _PO 152.63 vz 35.259

39.00 ETC 252.47 CLP -72.19

0LA 28.01RAL 232,87 RA0 6_67.7 VEL 11.762 PTH 2.08 VNP 5.611 0PA -73.81 RAP 181.60 £CC 1.2871

L-I TIME lNJ LAT INJ _ INJ RT 4S_ |NJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ Z LC_NG

3)85.48 -22.97 123.43 1(30.16 72.98 Z3 40 7 2785.3 -25.09 115._0

3_23,08 -17.44 118.65 g_.03 67.33 22 30 55 3023.1 -20.37 13! .19

2954.67 -27.27 9"Z._J 101.42 77.26 1 50 30 2334.7 -28.75 88.50

3529.12 -13.41 129.82 96.10 63.03 22 58 24 2929.1 -16.92 122.79

2539.25 -33._ 62.70 102.66 83.65 3 _6 18 1939.2 -34.17 _3.49
3517.31 -7.81 125.¢_ 9"Z.78 56._1 23 ! 58 2917.3 -12.1_ 119.21

9.08 ZAE 114.77 £TE 268.66 2AC

DIFF£RIENTI4L O_ECTIONS

TOE ,5263 TRA -.2119 TC3 -._J_5 B_J .4835

_,_ 1.2679 _A .5111 RC3-2.0343 FAU .05095

rOE 2._087 FRA .7M5 FC3-2.5286 8SP 8140

Bog 1.3728 MA .5533 t_3 2.0732 FSP -1003

MI0-(_URS_ [_CUTION ACCUR4CY ORBIT OETERNIN_TION ACCURACY

SGT _.8 SGR2554_.1 SG3 318.1 ST 728.7 SR 1756.4 SS 1348.1

.70gO _ .g933 RTF .7228 CRT .9631 CRS-I.0000 CST -.964l

SG6 Z1_9.0 NZS, .029_ R13 .9932 L,_ 2323.5 MSA 186.0 SS_ 6.5
_! _3._ _ _.6 THA 75,86 ELI 1892.8 £L2 182.0 ALF 68.G0

LAt,JN(H OAT[ _P 2 1970 FLIGHT TIN[ JZ4.00 ARRIVAL CArl:" JAN 4, 197l

_I:LIOCENTRIC CONIC

RL 130.95 LAL .(30

RP 107.48 LAP 2.92
RC 81.621GL 49.41

PLAN[TOC[NTRZ¢ (,_NIC

¢3 20.889 V_ 4.870

LNC,_ A;'_TH LNC_ T_ME

73.23 20 ZO

104.73 0 15 57

75.2_ ZO ZO 3_

104.73 0 15 57

110.00 2 28 96

110.00 23 6 44

01$TM_'.IE _45.053

I..Q. 339.12 _1. 27.1M 6A_ -3.78 AZL _.M _ 156.53 ._,IA 130.00 Eft .17371 IN(: 7.3580 Vl 29.518

135.83 VP 18.O62 GAP -.73 AZIP _.76 TA4. 19_._ TAP 355.03 RCA 107,42 APO 152.59 v2 35.258

GP -_.53 7AL 107.47 7AP 85.24 ITS 3.34 7_ 110.74 [T_ 263,10 7A( 34.85 ETC 249.64 CLP -77.99

OLA 31.64 RAL 23_.17 R_D 6_H_7._ VI[L 11.9'_ PI'H Z.12 _ 6.121 0PA -74.23 RAP 166.51

L-I TIN[ IN./ tAT INJ _ INJ RT A_ INJ A214TH INJ TIME PO CST TIN ZNJ 2 L4T
_18.08 -_1.54 ft_._O 105,37 6_,24 21 25 50 3318.1 -24.56

3175.50 -21.52 107.37 105,36 6_.23 1 8 53 2575.5 -24.35

3918.0_ -21.54 J(h_.50 105,37 66.24 21 25 50 3318.1 -24.56

3175.50 "21.52 107,37 105.)8 66.23 1 8 53 2575.5 -24.55

2762._4 -50.71 79.43 109.04 74.19 3 14 59 2162.8 -32.57

3378.75 o12.9! 118.12 IO0.60 58.07 24 3 2 2778.7 -17.03

0ZrrERENTIAL C_I_CT|ON_ NI0-_UI_J_ EXECUTION ACCURACY

TG£ .8311 TRA -.12_0 TC3 -.5241 _U .50_1 S_T |1_,Z _5.0 S63 273.7

ROE 1.3187 RRA .6441RC3-1.719_ FAU .04211 _ ._3ZZ _F ,9940 RTF .8465

FOE 1.9710 FRA .79_ FC3-1.7453 B_IP 8753 SG6 Z889.0 1_3 .0469 R13 ._935

BOE 1.7313 8RA .6567 _3 1.7979 FSP -874 S_1 2815.3 SG_ _3._ THA 68.91

ECC 1.3438

INJ 2 LONG
i54.67

99.74

154.67

99.74

70.70

111.45

ORBIT OETERMINATION ACCURACY

ST 1043.5 SR 1923.6 55 1320.2

CRT .9795 CRS-I.O000 CST -.9808

LSA 2550.2 NS_ 190.6 SS_ 5.5

ELI 2182.3 EL2 185.5 _LF 61.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE SEP Z 1970

kfl[L I(XENTRIC CONIC

RL 150.95 LAL .00

RP 107.48 LAP 3.02

RC 83.861 GL 53.57

PLANE TOCENTRIC CONIC

C3 26.203 V_. 5.119

LNCJ< ATNTH LNCH TIME:

68.06 19 46 5

111.94 l 11

68.06 19 46 5

111.94 I 1| 58

68.06 19 46 5

111.94 l 11 36

FLIGHT TINE 126.00 ARRIVAL DATE JAN 6 1971

DISTANCE 352.410

LOt. 3:39.12 VL 27.159 GAL -3.71 ATL 81.26 PflCA 159.74 SMA 130.00 ECC .17329 INC 8.7408 vl 29.518

LOP 139.08 VP 38.061 GAP -.30 ATP 98.21 TAL 198.22 TAP 357.96 RCA 107.47 APO 152.53 V2 35.256

GP -70.67 2AL 105.19 ZAP 88.05 [TS 356.65 74[ 106.43 [TE ?57.06 7AC 30.57 ETC 245.77 CLP -94.09

OLA 35.25 RAL 237.83 RAO 6568.1 VIEL 12.148 PTH 2.18 VHP 6.842 DPA -73.82 RAP 151.01 ECC I o4312

L-| T|N[ INJ LAT |NJ LOI_ INJ RT ASC INJ ATMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

4112.09 -22.08 177.58 112.83 61.79 20 54 37 3512.1 -25.67 170.18

3092.12 -L_Z.07 101.21 112.82 61.78 2 3 10 2492.1 -25.66 93.81

4112.09 -22.08 177.58 112.85 61.79 20 54 37 3512.1 -25.67 170.18

3092.12_ -22.07 101.21 112.82 61.78 Z 3 10 2492.1 -25.66 93.81
4112.09 -LPZ.08 177.58 112.83 61.79 20 54 37 3512.1 -25.67 170.18

309"4.12 -22.07 101.21 112.82 61.78 2 3 1O 2492.I -25.66 93.81

OZFFERI[NTIAL CORRECTIONS

TOE I .2755 TRA .0046 TC3 -.5751 BAU .5107

ROE 1.7756 RRA .8069 RC3-1.3395 FAU .03290

FOE I ,8904 FRA .7989 FC3-| ,0871 8_P 932'Z

eOE 2.1863 8RA .8069 _3 !.4577 FSP -732

LAUNCH OATI[ SI[P 2 1970

HEL I(X:rNTRJC CCNIC

RL 150.95 LAL .00
RP 107.49 LAP 3.10

RC 86.11! 6L 57.67

PLANE TOCFNTR]C C(_NZ C

C3 34.917 W4q. 5.g09
LNCH A71qTH L.NCH TIIqE

62.42 19 28 34

117.58 I 53 25

62.42 19 28 34

117o38 1 53 25

62.42 19 28 34

117.38 l 53 25

DIFFERENTIAL C,ONI_CTIONS

TOE I °9472 TRA ._'_

1.9874 RRA 1,0087

For I .7782 FRA .7877

eor 2.7824 8RA 1.0338

NI0-COIJRSI[ EXECUTION ACCURACY OReIT 0ETERNINATION ACCURACY

SGT 1544.3 _ L_57.0 SG3 2"27.2 ST 1427.8 SR 2015.5 SS 1265.9

RRT .SgOD RAF .9941 RTF .9069 CRT .9865 CRS -.9999 CST -.9884

3073.2 RZ3 .0632 R13 .9933 LSA 2768.5 NSA 197.5 SSA 4.7

SC,I 3009.7 SC.2 621.7 THA 61.31 ELl 2462.6 EL2 191.6 ALF 54.81

FLI_4T TINE 128.00 ARRIVAL DATE JAN 8 197J

DISTANCE 358.727

LQ. 339o12 VL L_'.155 6AL -3.63 421. 79.38

LCP 142.33 VP 38,056 GAP .11 AZP 100.16 TAL

GP -75.06 Zb4. 102.75 7AP 90._ ETS 348.38 7AK

TC3 - .5486 BAU .5030

RC3 -._Z74 F,U_ .02390

FC3 -.59_7 B_ o

8C3 ! .0775 F_ ° -SgO

162.93 Sl4A J29.98 ECC .17301 INC10.6169 Vl 29.518

197.84 TAP .78 RCA 107.49 APO 152.47 V2 35.254
J0! .79 ET£ 249.86 ZAC 26.08 ETC 239.96 CLP -90.85

OLA 38.7| RAL 240.87 RAO 6568.4 VIEL 12.50| PTH 2.26 VHP 7.883 OPA -72.54 RAP 136.02 ECC I .5746
L-I TINE INJ I.AT INJ _ INJ RT AS( INJ AZt4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4271.32 -21.43 180.06 121.58 56.95 20 39 45 3671.3 -25.62 183.04

_076.77 o21.41 99.55 121.57 56.94 2 44 42 24?6.8 -25.61 92.54

4271.32 -21.43 IgO.06 121.58 56.95 20 39 45 3671.3 -25.62 "183.04

3(]76.77 -_1.41 99.55 121.57 56.94 2 44 42 2476.8 -25.61 92.54

4271.32 -21.43 190.06 121.58 56.95 20 39 45 3671.3 -25.62 183.04

3076.77 -21.4J 99.55 121.57 56.94 2 44 42 2476.8 -25.61 92.54

NI0-COURSIE ¢'XECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2016.1 _ 2546.8 _3 181.7 ST 1890.1 SR 1963.7 $S 1191.3

RRT .9158 _ .9929 RTF .9400 CRT .9890 CRS -.9997 CST -.9923

SG6 3_48.2 R23 .0791 R13 .9927 LSA 2967.2 NSA 208.0 SSA 3.9

S_I 3182.9 SGZ 648.0 THA 52.22 ELI 2718.1 EL2 201.5 ALF 46.11

L4UNCH DATE S_P 2 t970

HIlL I(XENTRIC CONIC

RL 150.95 LAL .00

RP 107.30 LAP 3.17

RC 88.372 GL 61.50

PLANE TO(ENTR IC CONIC

C3 50.473 VHL 7.104

LIq¢.JH ATNTH LNCH TINK

57.85 19 21 25

122.15 2 27 44

37.85 19 21 25

122.15 2 27 44

57.85 19 21 25

122.J5 2 27 44

FLIGHT TIME 130.00 ARRIVAL _ATE JAN IO 1971

LOL 339.12 VL 27.148 GAL

LOP 145.58 VP 38.048 GAP

GP -79.85 7AL 100.21 7AP

DISTANCE 364.994

-3.54 _ZL 76.68 I_CA 166.10 SMA 129.93 ECC .17284 INC13.3213 Vl 29.518

• 51AZP 102.94 T_L 197.38 TAP 3.48 RCA 107.47 APO 152.39 v2 35.251

91.70 ITS 336.49 Z/HE 96.67 ETE 239.37 ZAC 21.19 ETC 229.66 CLP -99.71

OLA 41.81 RAL 244.28 RAC 6568.9 VI[L 13.109 PTH 2.39 VHP 9.450 DPA -70.32 RAP 122.12 ECC 1.8507

L-I TIME |NJ LAT INJ LONG INJ RT AS(: |NJ A214TH INJ TIN[ PO CST TZN INJ Z L4T INJ 2 LONG

4422.37 -19.12 201.14 131.49 52.08 20 35 8 3822.4 -23.90 194.66

3111.22 -19.10 100.72 131.48 52.07 3 19 35 2511.2 -23.89 94.24

4422.37 -19.12 201.14 131.49 52.08 20 35 8 5822.4 -23.90 194.66

3111.22 -19.10 IO0.PZ 131.48 52.07 3 19 35 2511.2 -23.89 94._

4422.37 -19.12 201.14 131.49 52.08 20 35 8 3822.4 -23.90 194.66
3111.L_ -19.10 100.72 131.48 52.07 3 19 35 2511.2 -23.89 94.24

DIFFERENTIAL COR_[CTION$ NIO-C(_URSlE EXECUTION ACCURACY CRSIT OETERRIN_TION ACCURACY

TOE 3.0308 TRA .6439 TC3 -.4514 _AU .4642 8GT L_621,3 SGR 2176.4 S_3 139.9 ST 2453.3 SR 1617.7 55 1108.7

ROE 1.9451 RRA 1.2163 RC3 -.5191FAU .01545 RRT .9157 RRF ._51 RTF .9626 CRT .9870 CRS -.9981 CST -.9949
FOg 1.6547 FRA .7730 FC3 -._50 8SP 10380 SC_ 3407.0 1_3 .0948 R13 .9920 LSA 3132.8 MSA 224.1 SSA 3.2

8oE 3.6012 0RA 1.3762 _3 .6879 FSP -459 SGI 3337,1SG2 686.9 THA 39.23 EL1 29_0.6 EL2 217.6 ALF 33.27

LAUNCH DATE SlIP 2 1970 FLI_,.IT TIME 132.00 ARRIVAL DATE JAN 12 1971

J_LI(X:ENTRIC CCNIC DISTANCE 371.189

RL 150.93 LAL .00 I.CL 339.12 VL 27.137 5AL -3.42 421. 72.43 HC4 169.22 SNA 129.86 ECC .17275 1NC17.5658 Vl 29.5J8

RP 107.31 LAP 3.24 LOP 148.83 VP 38.037 GAP .88 AZP 107.27 TAL 196.80 TAP 6.01 RCA 107.42 APO 152.29 v2 35.247

RC 90.64J GL 64.61 6P -85.19 Z,M. 97.64 7AP 9"4.46 ETS 312.|3 7AIE 90.74 ETK 216.59 7AC 15.59 ETC 204.67 CLP-120.87

PLAN[TOCENTRIC CONIC

C3 81.897 _ 9.0_0 OLA 44.12 RAL _47.94 RAO 6_H_).6 VEL 14._56 PTH 2.60 VHP 11.984 0PA -66.83 RAP J09.49 ECC 2.3478

LNCH ATMTH LNCH TIME L-I TII_ INJ LAT INJ:LQ_ INJ RT ASC INJ ATMTH INJ TIME PO CST Tiff INJ 2 LAT INJ 2 LONG
54.63 19 _ 55 4573.78 -14.80 210.79 14_.15 47.94 20 39 9 3973.8 -20.06 204.89

125.37 2 55 Z_ 3191.93 -14.78 104,09 142.14 47.94 3 48 39 2591.9 -20.05 98.19

54.63 19 L_Z 55 4573.78 -14.80 210.79 142.15 47.94 20 39 9 3973.8 -20.06 204.89

125.37 2 5528 3191.93 -14.78 104.09 142.14 47.94 3 48 39 2591.9 -20.05 98.19

54.63 19 Z_ 55 4573.78 -14.80 Z10.79 142.15 47.94 20 39 9 3973.8 -20.06 204.89

123.37 2 flG Z8 3191.93 -14.78 104.09 14_.14 47.94 _ 48 39 2591.9 -20.05 98.19

DIFFERENTIAL COR_CTIONS NIO-C(XIRS_ []g[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY
TD_ 4.7769 TRA 1.5875 TC3 -._4 _AU .355_ SGT 3373.4 S_R 1087.9 ,S&3 104.6 ST _053.4 SR 477.5 55 1044.8

RDE .592"Z RRA 1.1172 RC3 -.1485 FAU .00747 RRT .7_1 _ .82_5 RTF" .9848 CRT .8629 CRS -.8947 CST -.9978

FOE 1.5604 FRA .7757 FC3 -.0789 OSP 10_39 568 3544.4 _3 .1088 R13 .9917 LSA 3253.1 _SA 245.5 SSA 2.4

_OE 4.8135 _RA 1.941E 6C3 .3244 FSP -346 $61 3468.3 SGZ 730.9 THA 13.75 EL1 3081.3 EL2 239.1 ALF 7.73
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970

LAUNCH 0ATE SEP Z 1970 FLIGHT TINE |_4,00 ARRIVAL 0AT£ JAN 14 1971

HELIO_[NTRIC CON|C

RL 150.93 LAL .00

RP 107.33 LAP 3.29

RC 92.917 GL 63.98

PLANETOC£NTRIC CONIC

_3 158.460 VHL 12._88

LNCJ4 AZMTH LNCH TIM[

53.86 19 34 7

126.14 3 12 37

33.86 19 34 7

126.14 3 12 37
53.86 19 34 7

126.14 3 12 37

0ISTANCE 377.249

LQ. 339.12 VL 27.124 GAL -3.28 ATL 64,88 PICA 172.23 SNA 129.77 ECC .17267 INC25.1248 Vl 29,518

LOP 132.08 VP 38.024 GAP 1.22 ATP 114,92 TAL 196.03 TAP 8,28 RCA 107,36 APO 152.17 V2 33.243

GP -85.71 7AL 95.17 ZAP 92.50 ETS 245.44 7AE 83.13 ETE 131.34 ZAC 8.63 ETC 128.41 CLP 125.69

CLA 44.69 RAL 231.30 RA0 6370.7 VEL 16.727 PTH 2.9_ VHP 16.570 0PA -61.26 RAP 98.07 ECC 3.6079

L-| TIN[ INJ LAT |NJ LONG ;NJ RT AS_ INJ A2NTH INJ TIM[ PC) C$T TIN INJ 2 LAT INJ 2 LONG

4713.36 -8.69 217.86 152.62 43.99 20 52 43 A113.6 -14.I9 212.33

3318.01 -8.67 109.75 152.6! 45.99 4 7 53 2718.0 -14.18 104.22

4713.36 -8.69 217,86 132.62 43.99 21J 52 43 4113.6 -14.19 212.33

3318.01 -8.67 109.73 132.61 43.99 4 7 55 2718,0 -14.18 104.22

4713.36 -8.69 217.86 132.62 43.99 20 32 43 4115.6 -14.19 212.35

3318.01 -8.67 109.73 132.61 43.99 4 7 35 2718.0 -14.18 104.22

ORBIT OETERNINATION ACCURACY

ST 2"096.8 SR 2351.0 SS 1034.0

CRT -.9921CRS .9945 CST -.9998

LSA 3313.6 NSA 2/33.1 SSA 1.7

ELI 3144.0 EL2 197.0 ALF 131.70

0IFFERENTIAL CORfq[CT|ONS

TOE 4.4708 TRA 2.6324 TC3 -.0329 8AU .0697

f_E-3.1293 RRA-I.435/J RC3 -.0017 FAU-.0OI52

rOE 1.5773 FRA .8473 FC3 .0072 BSP 11089

BOE 6.8044 BRA2.gg_5 _3 .0329 fSP -235

NIO-COURSE EXECUTION ACCURACY

.%r 9643.4 $Gq 2509.2 S_3 77.8

RRT -._4_ _ -.9631 RTF .9977

.T£,B 3844.7 RZ3 -.IOO6 RI3 -.9938

SGI 3898.8 .%2 376.7 THA J38.57

LAUNCH OATE _g[P Z 1970 FLI(4HT TINE |38.00 ARRIVAL DATE JAN 16 1971

N[LIC_ENTRIC CONIC

RL 1_O.93 LAL .(X)

RP 107.34 LAP 3.33

RC 93.197 GL 62.64

PLAN[TOCENTRIC CONIC

C3 403.861 VNL 20.146
LNCH ATNTH LNCH TIN_

39.43 20 6 33

120.37 2 39 9

39.43 20 6 33

I20.37 2 59 9

39.43 20 6 33

120.57 2 39 9

OIFFERI[NTIAL CCRRECTICNS

TO[ -.3706 TRA 1.4359 TC3 -,0204 8A:J .9739

_-1D,3371 RRA-5.13II RC3 -.1783 F_J-.01778

FOE 1.8943 FRA 1.1523 FC3 .0379 BSP 10740

BOE10.3638 8RA 5.3282 BC3 .1795 FSP -191

DISTANCE 382.974

t.OL 339.12 VL 27.109 GAL -3.06 A2'L 48.65 PiCA 174.96 SNA 129.66 ECC .17240 INC41.3737 Vl 29.318

LOP 135.33 VP 36,008 GAP 1.45 A2'P 131.L:_ TAL |94.96 TAP 9.92 RCA 107.31 APO 152.01 V2 33.238

6P -74.54 7AL 92.93 ZAP 9J.89 ETS 1_.55 Z_E 71.30 ETE 107.J5 ZAC 5.41ETC 333.20 CLP 97.10

Ol._ 40.72 RAL 253.87 RAO 657"4.1 VEL 22.960 PTH 3.27 VHP 26.333 OPA -31.02 RAP 87.73 ECC 7.6794
L-I TINE INJ tAT INJ LONG INJ RT A_ INJ A214TN INJ TIME F_ CST TIN INJ 2 LAT INJ 2 LONG

4779.84 -2.47 217.85 161.01 49.35 21 26 13 4179.8 -7.66 212.15

3306.66 -2.46 Jk_O.71 IGJ,00 49.35 3 37 33 2906.7 -7.63 II3.0I

4778.84 -2.47 217.85 161.01 49.35 21 26 13 4179.8 -7.66 212.15

3_O6.66 -2.415 1L_).71 J61.00 49.35 3 57 33 2906.7 -7.63 113.01

4779.84 -2.47 217.85 161.0| 49.35 21 26 15 4179.8 -7.66 212.15

3306.66 -2.46 120.7| lGI.00 49.35 3 37 33 2906.7 -7.63 113.O1

MIO-C(3t_SE EXECUTION ACCURACY ORBIT OETERt41NATION ACCURACY

_T 555.1 _ 3591.6 5_3 61.1 ST 193.0 SR 3001.8 SS 1260.9

/_T -.3349 RRF -.9933 RTT" .4166 CRT .3749 CRS .9991 CST .3351

3634.Z R25 -.0807 R13 -.9960 LSA 3236.2 NSA 186.0 SSA l .9

.f_| 3596.5 SG2 3_Z.3 THA 93.03 ELl 3002.6 EL2 178.9 ALF 88.61

LAUNCH 0ATE SEP 2 1970 FLIGHT Title 138.00 ARRIVAL OATE JAN 18 1971

HIELI(XENTRIC CONIC

RL 150.93 LAL .0(] LQ. 339.12 VL

RP 107.36 LAP 3.36 LOP 138.38 VP

RC 97.481 GL 46.63 GP "31.82 7AL

PLANETO(ENTRIC CONIC

C31351.083 VHL 36,757

LNCH AZ_,ITH LNCH TIN[

90.00 I 39 31
90.00 21 19 15

10(3,00 3 22 25

100.O0 22 J9 21

IIO.OO 5 11 90

IIO.OO 22 46 26

DIFFERIENTIAL CORRI[CTICNS

TOE-4.9693 TRA .2653 TC3 -.0823 8AU 4.1710

R0-12._729 RRA-9.)678 RC3 -.2158 FAU-.07Z02
FOE 2.5156 FRA 2.1054 fC3 .0461BSP 9"£72

B0213.3333 BRA 9.3716 8C3 .2_O9 FSP -170

DISTANCE 387.304

27.090 GAL -2.60 AZL 9.12 HCA 176,39 SNA J29.53 ECC .17126 INC80.8843 VI 29.318

37.989 GAP 1.37 kFP 170.87 TAL 192.78 TAP 9.37 RCA 107.35 APO 151.72 V2 35.232

91.27 7AP 90._N5 ETS 186.71 7AE 48.48 ETE 95.41 7AC 26.60 ETC 286.20 CLP 91.55

DLA 24.32 RAL 253.04 RA0 6373.1 VI[L 38.371 PTN 3._3 VHP 47.760 OPA -29.21 RAP 79.13 [CC23._3§4

L-I TIN[ INJ LAT INJ LONG INJ RT A,T_ INJ A2_4TH INJ TIN[ PO CST TIN INJ 2 L4T INJ 2 LONG

3791.30 -12.76 148.77 I20.37 64.30 2 43 2 3191.3 -16.09 141.68

4642.55 13.81 197.20 138.01 63.03 22 36 37 4042.5 10.33 190.25

3460.38 -13.49 125.79 171.72 64.11 4 20 6 2860.6 -18.84 118.61

4448._0 16.35 181.61 156.649 64.75 23 33 30 3848.5 13.01 174.60

3118.28 -21.?0 105.06 174.99 62.92 6 3 48 2518.3 -25.15 95.61

4363.56 ,32.81 [71.gg 135.48 65.82 23 39 10 3763.6 19.10 164.80
NiO-C,,CURS/E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT _3.9 SGR _.4 SG3 34.6 ST 774.9 5R 1988,4 SS 1679.1

RRT .8|51 _ -.9991RTF -.7926 CRT .9638 CRS .9997 CST .9392

SC_ 3127.2 RZ3 -.0_73 RI3 -.9960 LSA 2707.9 MSA 202.8 SSA I.A

,f_l 3078.5 ._F.,_ 549.6 THA 74.37 ELl 2123.8 EL2 187.9 ALF 69.20

LAUNCH OATE SEP 2 1970 FLIGHT TIME 140.00 ARRIVAL OATE JAN 20 1971

HELIOCENTRIC CCNIC

RL l_O.gfl LAL .IX} LOL 339.12 VL

RP IO7.58 LAP 3.38 L_P 161.83 VP

RC 99.767 GL -38.96 GP 68.63 7AL
PLAN[TO[ENTRIC CONIC

C3 607.034 VHL 24.638
LNC_ A_NTH LNO4 TIN[

16.02 Z 30 1

163.98 13 26 17

16.02 2 30 1

163.98 13 26 17

16.02 2 30 1

163.98 J_21_ 17

DIFFEI_NTIAL COR/q[CTIONS

TO[ 4.0461 TRA 1.018_ TC3 -.0_93 BALI I ._J65

RO-12.7667 RRA-1.3870 RC3 .2146 FAU.'.OZSZ2

FOE-2.7427 FRA -.2802 FC3 .0403 BSP 11418

BOE13.39_6 BRA 1.7210 _C3 .2325 FSP -195

OISTANCE 398.581

Z?.O?0 GAL -3.41A2'L 141.37 _ 184.33 Sl4A 129.39 ECC .176fl7 INC31.3743 Vl 29.518

37._ GAP _.05 A2'P _.71 TAL |96._7 TAP 20.60 RCA IO6.33 APO 132.24 V2 33.226
_Z.78 _AP 93.44 ET$ |B0.49 _AIE 72.31 ETE 269.79 EAC 143.89 ETC 283.37 CLP 99._8

0LA -75.94 RAt. 200.05 RAO 6572.6 VI[L 215.968 PTH 3.39 VHP 31.651 0PA 83.08 RAP 334.44 ECC10.9902

L-| TIME ZNJ LAT INJ LCNG ZNJ RT AS{ INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG
2424.49 1.47 81.20 10g,67 163.94 3 10 26 1824.3 9.23 79.66

640.41 1.48 284.|7 109,69 165.94 13 36 37 40.4 9.24 282.62

242_L.49 1.47 8J._D 109.67 165.94 3 10 26 1824.3 9.23 79.66

640.41 1.48 Z84.17 109.69 165.94 13 38 57 40.4 9.24 282.62

2424.49 1.47 81._1_ 109.67 163.94 3 10 26 1824.3 9.23 79.66

640.41 1.48 L_'84.17 10_.69 16fl.94 15 38 5"7 40.4 9.24 282.62

NI0-CO,JRS_ EXECUTION ACCURACY ORBIT OETERNINAT]ON ACCURACY

t,GT 1424.9 SGR 3419.9 SG3 62.2 ST 985.3 SR 2995.7 SS 1758,1

RRT -.9_15 _ ._ RIT" -.9_54 CRT -.9839 CRS-J.0000 CST .9846

SCdg 3704.8 R23 -.O744 RI3 .9967 L$A 3607.0 MSA 161.1 SSA l.B

,SGI 3674.7 ,%2 471.9 TH_ 111.63 ELI 3149.7 EL2 136.8 ALF 108.02
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE SICP Z 1970

H[LIOCIrNTRI C CONIC

RL 150.95 LAL .00

RP 107.60 LAP 3.39

Re 102.053 GL °65.52

PLANE TOCIrNTR| C CONIC

C3 217.557 V_ 14.150

AINTH LNCH TINE
14.19 0 52 7

165.81 11 35 39

14.19 0 32 7

165.01 11 55 39

14.|9 O 32 7

165.a1 11 35 39

FLIGHT TIME 142.00 ARRIVAL 0ATE JAN 22 1971

L(X 339.JZ VL 27.049 GAL

LQP 165.O7 VP 57.946 GAP

GP 80.87 ZAL 94.10 ZAP

DISTANCE `04.028

°3.12 AZL 119.75 NCA 186.85 SMA 129.24 ECC .17628

5.Z| AZP 60.42 TAL 194.85 TAP 21.70 RCA 106.46

96.04 ETS 159.53 ZAE 86.71 ETE 248.15 ZAC J56.49

ZNC29.7524 Vl 29.518

APO 152.02 V2 35.218

ETC 275.87 CLP 151.58

OLA -77.34 RAt. |7|.41 RAO 6571.Z Vl[k 18.409 PTH 5.04 WIP ]8.895 DPA 75.89

L-I 3|NE INJ LAT ]NJ _ INJ RT AS(: INJ AZMTH INJ T1142 PO CST TIN
_J19.01 9.70 80.99 79.46 167.59 1 10 46 1719.0

5816.83 8.70 260.06 79.48 167.39 13 12 36 5216.8

2519.01 8.70 80.99 79.46 167.59 I I0 46 1719.0
5816.83 9.70 260.06 79.48 167.39 13 12 36 5216.8

2319.01 8.70 80.99 79.46 167.39 1 10 46 1719.0

5816.83 8.70 260.06 79.49 167.59 13 12 58 5216.8

RAP 267.07 ECC 4.5804

INJ 2 LAT INJ 2 LONG
16.50 79.59

16.50 258.66

16.50 79.59

16.50 258.66

16.50 79.59

16.50 258.66

,oIIrF[RI[NTZAL COI_q[¢TIONS X1_ r)q[CUTION ACCURACY

T0E -.8753 TRA .1277 TC3 -.0|05 BAU .Zt_Z _T 411.5 _ 4000.9 SG3 79.J

RDE-5.6171 RRA-1.8(_o9 RC3 .088b FMJ-.O0174 RRT -.0L_Z RRF .9962 RTF .0561
FO(-1.4_O7 FRA -.4043 FC3 .0069 OSP 12570 S6B 4029.9 R_J -.0785 213 .9962

9.M49 MA 1.8672 _3 .0695 FSP -234 SGI 4000.9 ,%Z 411.4 I"HA 90.13

ORBIT DETERMINATION ACCLkqAcY

ST 346.9 SR 2402.7 SS 974.7

CRT .8068 C_S o.9985 CST -.8396

L_t 2607.6 NSA 208.1SSA 1.6

ELI 2419,0 EL,?. 203.6 4LF 85.51

L4UNO_ DATI[ S_P 2 1970 FLI_4T TINE 144o00 ARRIVAL 0ATE JAN 24 1971

HELIOCENTRIC CCNIC
RL 150.95 i_L .00

mp 1o7.63 L_P 3.39

RC 104.339 5_ -65.50
I_.ANETOCENTRIC C(]q|C

C3 106.666 VHI. 10.328 OLA -76.39 _ 169.67 _ 6570.0 V[L 15.100 PTH
LNCH A2NTH LNCH TIN[ L-| TIN[ INJ IAT _ _ INJ RT ASC |NJ A2'14TH ZNJ TINE

15.50 0 27 ,_ 2189.50 17.07 79.53 75.40 165.75 1 4 18

164.50 11 2_ 7 5691.66 17.07 2_.91 75.42 165.75 13 0 59

15.50 0 Z7 48 2189.50 17.07 7_.55 75.40 165.75 ! 4 19

164.50 11 26 7 5891.66 17.07 258.91 75.42 165.75 13 0 59

15.50 0 27 48 2199.50 17.07 78.55 75.40 165.75 1 4 18

164.50 II 26"_ 7 5691.66 17.07 258.91 73.42 165.75 13 0 59

OIFF[RIENTIAL C(_II/_CT|(_NS NIO-C_URSE _}([L'UT|Oi ACCURACY

TO(o5.6951 TRA-|o5120 SGT 4129.0 SGR 5g0.S SG3 106.1

ROE .8608 RRA -.1476 RRT .|07_ RRF .0041RTF .9932

F02-1.2837 ¥RA -.4177 $6_ 4|71.0 R_3 o.1055 R13 .9929

5.79,0 BRA 1.5192 S_1 4129.5 SGZ 587,3 _;HA .90

339.12 VL Z'/.0"_3 GAL

LOP IM.32 VP 37.8'_Z GAP

GP 00.52 ZAL 95.29 ZAP

TC5 Oo1806 _ °2575

RC3 -.0012 FAU .01058

FC3 -.0857 8SP 1_O32

8C3 .1806 FSP -342

01STANCE 409.918

°2.g0 AZL¢IO.34 PICA 199.80 SKI 129.08 ECC .17663 1NC20.3439 Vl 29.518

3od8 AZP _.93 TN. t93.76 TAP 23.57 RCA 106.28 APO 151.88 V2 35.211

_.58 £T9 75.88 7N[ 95.15 £T£ 16,4.70 ZAC 163.36 KTC 213.56 CLP-171.63

2.72 VHP 13.Z`0 DPA 65.67 RAP 254.96 ECC 2.7555
PO CST TIN INJ 2 LAT INJ 2 LONG

1589.5 24.81 76.81

5091.7 24.81 257.16

1589.5 24.81 76.81

5091.7 24.81 257.16
1589.5 24.81 76.81

5091.7 24.81 257.16

ORBIT O£TERMINAT|ON ACCURACY

ST 2312.1SR 488.8 SS 882.0
CRT -.7674 CRS .8205 CST -.9962

LSA 2502.8 NSA 514.0 SSA 2.1

ELl 2342.9 EI.2 509.5 ALF 170.62

LAUI_CH DATE SEP 2 1970 FLIGHT TIN[ 146.00 ARRIVAL DATE JAN 26 1971

HELIOCENTRIC CONIC DISTANCE 415.934

RL 150.95 LAL .00 LOt. 339.12 VL 26.997 GAL -2.11 AZL 105.53 NC4 192.89 S_4A 128.90 EC¢ .17725

RP 107.65 LAP 3.38 LOP 171.56 VP 37.896 GAP 3.79 AIP 75.04 TAL 192.76 TAP 25.65 RCA 106.05

RC 106.624 GL -63.14 GP 74.97 7AL 96.18 ZAP 105.|6 [TS 51.78 Z/q[ 101.28 ETE 141.15 ZAC 163.62

PLAN[TOCENTRIC CONIC

C3 65.878 VHL 7.992 OLA -75.09 RAL 176.90 RA0 6569.2 VI[L 13.610 PTH 2.49 WIP 10.509 DPA 58.81

LNCH AINTH LNCH TIM_ Lol TIME INJ i.AT INJ LONG INJ RT ASC INJ A_ITH INJ TIME PO CST TIM

17.00 0 59 38 2070.79 24.5_ 75.56 79.89 165.56 1 34 9 1470.8

165.00 11 51 56 5578.39 24.56 257.41 79.92 163.56 15 24 54 4978.4

17.00 0 59 38 2070.78 24._6 75.56 79.89 163.56 1 34 9 1470.8
163.00 11 51 56 5578.39 24._6 257.41 79.9'2 163.56 15 24 54 4978.4

17.00 0 59 _ 2070.78 24.56 75.58 79.89 165.56 1 34 9 1470.8

163.00 11 51 _6 5578.39 24.56 257.41 79.92 165.56 15 24 54 4978.4

INC15.3309 VJ 29.518

APO 151.75 V2 _5.202

ETC 212.43 CLP-151.46

RAP 248.77 ECC 2.0513

INJ 2 LAT INJ 2 LONG

32.21 73.31

32.21 255.16

52.21 73.31

32.21 255.16

32.21 73.31

52.21 255.16

DIFF£RI[NTIAL CONNSECTIOIqS

TO(-2.8547 TRA-1.172| TC3 -.5_5 8tK/ .4757

RO_ 1.9515 RRA .3_01RC3 .19_7 FAU .0_0`0

FOE-1.5183 FRA °.41_ FC3 o.2764 8SP 13701

3.4579 8RA I.L_3Z 8C3 .5570 F_P -470

NI0oCCURSE E_CUTION ACCURACY

SGT 3941.7 SGR 1734.5 SG3 142.0

NAT -.9'Z_0 RRF -.9765 RTF .9799
SG8 450_.5 _ .12_0 R13 -.9_94

SGS 4Z6Z.O _ 617.4 THA 157.39

ORBIT DETERMINATION ACCURACY

ST 2268.9 SR 1429.1SS 1017.0

CRT -.9713 CRS .9949 CST -.9903

LSA 2892.4 MSA 297.3 SSA 2.9

ELl 2665.8 E1.2 289.4 ALF 148.12

LAUNC_ DATE SEP 2 1970 FLIGHT TINE 148.00 ARRIVAL OAT[ JAN 28 1971

HELIOCENTRIC CCNIC DISTANCE 421.994

Aft. 150.95 LAL .00 LOL_39.|2 VL LqS.970 GAL -2.52 AZL IOZ.ZS Pt_t 196.03 SMA 128.72 gCC .17804 INC12.2452 Vl 29.518
RP 107.68 LAP 3.58 L_. 174.80 VP P7.I_41 GAP 4.10 AZP 78.E'2 TAt, 191.77 TAP 27.80 RCA 105.80 APO 151.65 V2 35.193

RC 108.906 GL -_0.18 GP 69.09 Z/q. 96.70 _AP 107._ ETS 47.01 Z/l( 106.18 [TE 137.51 ZAC 161.15 ETC 224.74 CLPo146.05

PLAN[TOC[NTRIC C_NIC

C3 43.587 WIL 6.587 OLA °73.56 RAL 186._0 RAO _.6 VI[L |Z.8_ PTH 2.34 VHP 8.598 0PA 52.78 RAP 244.67 ECC 1.7140

INCH AINTH LNCH TIME L-I TIME IN,/ LA7 JNJ La_ INJ RT A_C INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT /HI 2 LONG

18.75 I `0 45 1971.53 30.54 72.0_ 96.26 160.82 2 13 34 1371.5 58.05 69.13

161.25 12 25 51 5_86.25 _0.34 255.M 86.28 1_0.82 13 57 18 4886.2 38.06 252.74

18.75 1 40 43 1971.53 30.34 72.0_ 86.26 1_0.82 Z 13 34 137_.5 _8.05 69.15
161.25 12 25 51 5486.25 30.54 253.M 86.28 160.82 13 57 18 48p6._ _.06 252.74

18.75 I 40 45 1971.53 30.54 72.0_ 86._ 1_0.82 2 13 34 _371.5 38.05 69.13

161.25 12 25 51 5486.25 30,54 _55.f_ 86.LM J_0.82 13 57 18 4886.2 58.06 252.74

DIFFERENTIAL CCI_I[CTIONS MI0,._ [N[_'_TI_N A_CURACY ORBIT D_TERNINATION ACCURACY

TO(-2.7464 TRA -.9314 TC3 -.9_45 _AU .5854 S6T _)_'_.4 SGR 1979.9 SG3 181.4 ST 2538.9 SR 1681.7 SS 1194.9
ROE 1.9057 RRA ._66 RC3 .4048 FAU .0Z�Zl RRT -.9409 _ -.g_83 RTF ,9734 CRT -.9845 CRS .9987 CST -.9920

FO(-1.8050 FRA -.3786 FC3 -.5829 _SP 14013 _ 4_H53.7 I_ .1476 R13 -.9856 LSA 3261.1NSA 259.6 SSA 5.6

3.3428 8RA .g_06 BC3 1.009_ F_P -_03 S_1 4352.0 _ _04.5 THA 154.06 ELI 3035.3 EL2 246.6 ALF 146.64
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATI[ S(P Z 1970 FL|_.IT TIME 150.00 ARRIVAL DATE JAN 30 197!

_LI(X(NTRZC CONIC DISTANCI[ 428.067

RL 150.95 LAL .00 LCL 339.12 VL 26.941 GAL -Z.32 ATL 100.15 MCA 199.Z1 SNA 128.51 l[CC .17896 1NC10.1547 vl 29.5!8

RP IO1,71 LAP 3,32 LCP 178.05 VP 37,839 GAP 4,4Z AZP 80,40 TAL 1g0,75 TAP 19o.9_ RCA 105,5Z APO 151.52 V2 35.184

RC 111.186 GL -56,91 GP 63,49 74L 96.84 ZAP 111,40 lETS 45,74 Zdl[ 110.24 fETE 137,87 ZAC 157.49 I[TC 234.10 CLP-J44.S!

PLANE TOCI[NTRIC CCNIC

C3 32.085 _q. 5.664 DLA -71.78 RAL 195.65 RAD 6_.3 VI[L

LNC_ ATNTH LNCJ4 TIN[ L-I TIN[: IN! LAT

ZO.SJ 2 22 18 18gO,_ 35,02
159,19 12 58 5L 5414,76 35,03

ZO.BI 2 22 18 1890.68 55.02

159.19 12 58 54 54J4.76 35,03
Z0.81 Z ZZ IS 18g0.68 35.01

159.19 12 58 54 5414.75 35.05

O| FIri[I_ENTIAI. COmlq[C T IClq.q

TOC-Z.7091 TRA -.7393 TC3-1.3840 BAU .6425

ROE 1.6994 RRA .1001 RC5 .3730 FAU .03853

F0[-2.0152 FRA -.3004 FC3 -.9457 ESP 138_bll

BO1[ 5.1_1 8RA .766I _5 1.4979 FSP -705

11._18 PTH 2.24 _ 7.526 OPA 47.Z1 RAP 24! .76 l[CC 1.5180

IN! _ IN! RT AS(: IN! A214TH IN! TINE PO (:ST TIN IN! 2 LAT IN! Z LQNG

_.00 92.30 157.55 2 53 49 1290.? 42.35 64.29
253.71 92.32 137.53 14 29 9 4814.8 41.36 250.00

68.00 92.30 157.55 2 33 49 1290.7 42.35 64.29

253.71 91,32 157.55 14 29 9 4814,8 42.36 250,00

68,00 92.30 157.55 2 33 49 1290.7 42.35 64.29

253,71 92.31 157.35 14 29 9 4814.8 42.36 250.00

NI0-COURS£ [X[CUTIOI ACCURACY CRSZT 01[TI[RRZNATIQ¢ ACCORACY

SGT 3960,9 SGR 1948,1 SG3 217,7 ST 2833,2 SR 1730.0 SS 1339.2

-.9430 IN" -.909_ RTF .9682 CRT -.9897 CRS .9996 CST -.9935

S_ 4414.1 _ ,1689 R13 -,9_09 L.SA 3572.1 MSA 231.5 5SA 4.4

-_1 4374,9 _K_ _?,0 THA 154.63 ELI 331_,/D 111.2 211.9 ALF 148.71

LAUNO.e OAT££ S£P 2 19"/'O IrLI_AT TIME 152.OO ARRIVAL DATE FI[B I 1971

H[I. IOCLrNTR|C CO4ZC O|STANCI[ 434 , J 37

RL 1_O.95 LAL .IX) I.(X, 339.12 VL _6.911 GAL -2.11 AZt. M,0d HC.A Z01.39 SNA 118.32 ££CC

AP IO7,74 LAP 3,Zll L(_P 181,28 VP 37,806 GAP 4,71 AZP 8_.00 TAl. 189,72 TAP 32,11 RCA

RC 113,461 GL -53,35 GP 58,27 ZN. 96,GO ZAP ||3°56 [TS 4SloaS Z_ !13,61 IT( 139,59 ZAC
PLAN[TOCI[NTRIC C_NIC

C3 ZS.ZZ4 We 5.OZZ DLA -f_.78 R_. 204,16 RiO 6_.0 _d.
LNO_ AZNTH t.NC_ T1_N[ LoI TIN[ IN! LAT

23,12 3 I 3_ 11_4,72 3_,23

156,88 13 18 Z0 5380,57 38,14

23.12 5 I 3_ 1824.'P_ 38,13
158.88 13 28 911 5380.87 M.24

23.12 3 I 3_ |824.P_ 3_.23
158.88 13 Z_ ZO 3_pO._? 3_.24

DIFFI[Iq[NTZAI. _¢ T_(:N_

T0(-Z.6582 TRA -°5866 TC3-1.9101 BAU ._t81

RIX 1.4715 RRA .1123 RC3 .'FITS F_J ,04315

F0[-2,1351 FRA -,ZO_ FC_-1,4838 8SP 14049

DO[ 3,0_ _A ,5971 _C3 2,0405 FSP °820

.18001 INC 8,6402 V! 29.518

105.22 APO 151.42 V2 35.174

153.49 I[TC 240.33 CLP-I45./I

12.108 PTH Z.17 VHP 6.829 0PA 42.0! RAP 239.67 I[CC 1.4151
IN! L(_N_ IN! RT AS(: |NJ AZNTH |NJ TIME PO CST TIM IN! 2 LAT IN! 2 LONG

63.52 97.58 153.90 3 31 57 1224.7 45.31 58.94

231.63 97.40 153.89 14 57 4| 4760.7 45.32 247.06

65,32 97,_ 113,90 3 31 57 1114,7 45,31 58.94

Z31,63 97,40 1§3,89 14 57 4J 4760,7 45.52 247.06

65.32 97._! 1_3,g0 3 31 57 1124,7 45.3! 58.94

231.63 97.40 153.89 14 57 41 4760.7 45°32 147.06

NI0-CQJRS[ I[N[CUTIOI ACCURACY ORBJT 0£TI[RMINATION ACCURACY

_T 40"_3,7 _ J_A.2 SG3 2_3.7 ST 3085._ ,_Q J6_2.5 S$ 144_.4

RR_ -.9460 RR: -.M96 RTF .9661 _Y -.9924 CRS .9998 CST -.9944

4481.8 _ ,1801 R|3 -,9775 L$A 3793,5 MSA L=_9.2 SSA 5.5

S_1 4447,5 _ 333.7 THA 156,21 IlL! 3510.1 IlL2 182.0 ALF !51 .SO

LAt,INO/ DATI[ SI[P 2 197(1 FLZ_AT TIME 154.00 ARRIVAL DATI[ FEB 3 1911

H(LIOCI[NTRIC CCN|C

RL 150.95 LAL .00

RP 107,77 LAP 5,23
RC 115.736 GL o_3,19

PLAN_TOCI[NTRIC CONIC

C5 20.769 VHL 4.557

LNOJ ATNTH LI,_H TZN[

25.61 3 37 53

154.39 |3 53 48

25.61 5 37 _

154.39 13 53 q9

25.61 3 37 55

154.39 13 53 48

DISTANCI[ 440,199

L(1L 339,12 VL 16.880 GAL -1.90 _ZL 97.49 JACA ZO3,59 SMA 128.12 l[CC .18117 INC 7.4875 Vl 29.51B

LOP 184,52 VP 37.776 GaP 5,07 A_P 83,24 TAL 188.65 TAP 34.25 RCA 104.9(3 APO 151.33 V2 35.164

GP 53.46 ZAL 95.99 ZMP 119.61 [TS 45.34 741[ 116.39 I[TI[ 141.87 ZAC 149.53 I[TC 244.55 CLP-146.07

OLA °67.63 RAL 212.01RA0 5567.8 VI[L 11.923 PTN 2.12 VHP 6.368 OPA 37.16 RAP 238.22 ECC 1.3418
L-I TIN[ IN! I.AT IN! L(_NG |NJ RT AS(: IN! AZMTH IN! TIN[ PO ¢ST TIN ZNJ Z LAT IN! 2 LONG

1770.17 40.38 31.76 101.11 150,03 4 7 23 1170.2 47.1 7 53.31

5310.66 40.39 249.34 101.51 150,01 15 _ 29 4710t7 47.18 244.09
1770,17 40.38 98,76 101,5! 1_O.03 4 I 23 1170.2 47,17 53.31

5320.6_ 40.39 249._4 101,52 1_0.02 15 22 29 4720.7 47.18 244.09

1770.17 40.38 M.76 101.51 1_.03 4 7 23 1170.2 47.17 53.31

53_0,66 40._ 24_,54 101,_2 1_0.02 15 _'_ 2_ 47_P_}.7 47.18 244.09
NZO-_,_URS[ [_CUTZ(]q ACCURACY ORBIT DETI[RMINATZON ACCURACY

SGT 4108,8 SGR 1747,6 SG3 184,5 ST 3261.6 SR 1572.7 SS |490.7

RRT -.94_0 RRF -.9_11 RT1F" ._652 CRT-.9939 CRS .9999 CST -.9948
4357,2 _ .1857 R13 -.9747 LSA 3911.1 NSA I92.6 SSA 6.3

$6| 4527.8 S_Z 516.9 THA 158.21 fELl 3817.6 IlL2 157.0 ALF 154.34

FLZ_IAT TIM[ 1_.00 ARRIVAL DATE FEB 5 1971

OIFFI[N[NTIAL O_[C T I_NS

T0_-2.56_ TRA -.4473 TC3-2.4761 (_lU .7246

RO_ 1.2_04 RRA .0406 RC3 ,8248 FAU ,04867
F02°2.1535 FRA -;0_) FC3-2.0289 8SP 14311

2.8577 _RA .4492 _C3 Z.Cd_J_ FBP -'9_1

LA_ DATE _M_P 2 1970

H[LI(X:I[NTR|¢ C,(]41¢ OISTANQ[ 446.E48

_- 1_0._5 LAL .O0_ 3_.12 _ 16,_ 5A_ -1,_ A_ :[_ _ Z08.79 _A 127._0 I[¢C .18245 ZNC6.5763 Vl 2_.5!8RP 10?,80 LAP 3.16 _ 187,73 VP _?.74_ GAP 3,_9 AZP TAL 187,56 TAP 38,35 RCA 104,57 AFt) 151.24 V2 35.!53

RC I18.005 GL °46.87 GP 49.07 7AL 93.04 ZAP 125.411 [T$ 4_.33 ZN[ 118.63 ET£ |44._ ZAC 145.80 I[TC 247.52 CLP-147._4

PLANI[TOCI[NTRIC CCIq|C

C3 17.735 W4L 4,2110LA -65.39 RAL 218._39 RAO 6567.7 MEL

LNOAAZNTH t.NCJ4 TIME: ko! T|N[ ;NJ LAT
28.24 4 11 38 1,_4.18 41.69

151176 14 15 43 519_.04 41.69

28.24 4 11 38 1_4.18 41.69

151,76 14 13 43 519_,04 41.6_P

28._4 4 11 38 1"_Z4.18 41.(4P
151.76 14 15 43 3ZgZ.Od 41.69

DTFFI[RI[NTIAL CORtq[CT|ON_

T01[-2.4585 TRA -.3127 TC3-3,0_87 BaD ,7554

ROE 1.0538 RRA -.OIM RC3 .8915 FAU .05167

FDI[-2.OB?8 FRA .0317 FC3-2,5711 _qP 14581

I_ 2.6749 _RA .3131 _C3 3.1859 F_P °1_

11,7_ PTH E,09 W4P 6,064 OPA 32.67 RAP 237.28 l[CC 1,2919

IN! _ IN! RTA_ IN! AZNTH IN! TIN[ PO CST TIN IN! 2 LAT IN! 2 LONG

53.8_ 104,8_ 146,10 4 40 12 1124,2 48,15 47.62
141,33 104,91 146,10 18 4_ 55 4692,0 48.15 241,29

3_,8_ 104,89 146,10 4 40 L=_ 1124,2 48,15 47.62

_47.33 104,91 J46,10 13 43 35 4692,0 48.15 241,29

33.M 104,89 146.10 4 40 12 1124,2 48.15 47.62

147.31 104._1 146.10 13 4353 4692.0 48.15 241.29

N1_ [)_CUTI(:N ACCURACY DIGIT DETERMINATI(_I ACCURACY

SGT 434_,8 IM 1619.3 SG3 308.7 ST 3359,8 SR 1434.0 SS 1488.8

NRT -.94_9Rli r -,g_37 RTF" ,9647 CRT -.9947 CRS J.OO00 CST -.994B

S_I 4633,8 _ ,18M R13 -,9724 LS_ 3940,7 NSA !80,4 SSA 7.4
_W,I 4610.7 _k;_ 481.6 THA 1_0.30 ELI 3850.6 IlL2 155.6 ALF 156.96
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JPL TI_ 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5. 1970 )

LAUNCH 0ATE SEP 2 1970

NKLIOCIrNTRIC CONIC

RL 150.95 LAL .00

RP 107.84 LAP 3,09

RC 120.271 GL -43.62

PLANE TOCENTRIC C(_11C

C3 15.598 V_ 3.950

LNCH A?MTH LNCH TIN[

30.96 4 43 14

149.04 14 34 40

30._ 4 43 14

149,04 14 34.40

30.96 4 43 14

149.04 14 34 40

FLIGHT TINE 158.00 ARRIVAL DATE FEB 7 197l

0ISTANCE 452.282

LOt. 339.1Z VL 26.815 GAL -1.44 4ZL 95.8) PICA 212.00 SNA 127.68 ECC .18386 11'4(.5.854] v! 19.518

L(3P 190.98 VP 37.709 GAP 5.71 4ZP 65.05 TAL 186.44 TAP 38.44 RCA 104.21 4PO 151.16 V2 35.J4!

GP 45.09 7AL 93.77 ;rAP 127.12 ETS 45.29 ZAE 120.4l ETE 146.92 ZAC 142.37 ETC 249.69 CLP-148.75

OLA -63.08 R4L 225.32 RAO 6567.6 VEL 11.704 PTH 2.06 VHP 5.871 0PA 28.33 RAP 236.76 ECC 1.2567

L-J TIN[ IN| I.AT IN| _ |NJ RT 41C IN| AZNTH ZNJ TINE PO C$T TIN IN| 2 LAT IN| 2 LONG

I_4.65 42.31 49.01 107.78 142.25 5 11 19 1084.6 48.41 42.05

5272.75 42.31 245.77 107.79 142.24 16 2 33 4672.8 48.42 238.81

1684.65 42.31 49.01 107.78 142.25 5 11 19 1084.6 48.41 42.05

5272.75 42.31 Z4s.T? 107.79 142.24 16 2 33 4672.8 4B.42 238.81

1684.65 42.31 49.01 107.78 142.25 5 11 19 1084.6 48.41 42.05

5272.73 42.31 Z45.77 107.79 142.24 16 2 33 4672.8 48.42 238.81

0XFFE_NTIAL CORRECTIONS

70£-2.3324 TRA -.1720 TC3-3o6320 0AU .TB_J
ROE ,8871 i_4 -.0616 RC3 ,_YZ21FAU .05528

FOE71.9610 FRA .1631 FC3-3.0683 BSP 1486_
2.4954 8RA .|893 BC3 3.7540 FSP -1062

NID-C.CI_SE [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4476.7 SGR 1491.8 SG3 326.0 ST 3388.1 SR 1288.4 SS 1445.7

RRT o.9486 _ -.96_ RTF .9645 CRT -.9953 CRS .9999 CST -.9944

SG64718.7 1_3 .1831 R13 -.9705 LSA 3899.6 NSA 171.3 SSA 8.5

SGI 4697.2 SGZ 450,1 THA 162.29 ELl 3623.9 EL2 116.8 ALF 159.25

LAUNCJ_ OATE SdEP 2 ]9/O FLIGHT TIM[" 160.(30 ARRIVAL 0ATE FEB 9 1971

H[LIOC[NTRIC CONIC

RL 150.95 LAL .00

RP 107.87 LAP 3_00
RC 122.531 GL -40.45

PLANIE TOC_NTRI C CCNIC
C3 14.067 VHt. 3.751

LNO_ AZNTH LNCH TIN[

33.74 5 13 IZ

146.26 14 51 5

33.74 5 13 12
146.26 14 51 5

33.74 5 13 12

146.26 14 51 5

0IFFKRENTIAL CCIRI_CTICI_

TOE-2.1971 TRA -.0445 TC3-4._7 BAU .8088

m3E .7420 RRA -.0267 _3 .9237 FAU .056?0

FOE-1.7935 FRA .2942 FC3-3.4896 BSP 15153

_0£ 213212 BRA .I064 BC3 4.3010 FSP "1101

0IST_UNCE 458.301

LQ. 339.12 VL 215.7BI GAL -1.20 _ 9J3.2J HCA 215.21 SMA 127.46 ECC .18538 INC 5.2144 Vl 29.518

LOP 194o21 VP 37.674 GAP 6.0_ A2P 85.74 TAL 185.28 TAP 40.49 RCA 103.83 APO 151.09 V2 35.130

GP 41.52 ZAL 92.21 ZAP 130.52 ET$ 45.24 IAE 121.79 ETE 149.40 ZAC 139.26 ETC 251.34 CLP-150.20

OLA -rd3.73 RAt 231.13 RAO 6567.6 VEL 11.638 PTH 2.04 VHP 3.758 OP4 24.73 RAP 236.60 [CC 1.2315

L-I TINE IN| I.AT IN| _ |NJ RT A_IC |NJ 4214TH IN| TINE PO C$T TIN IN| 2 LAT IN| 2 LONG
1648.84 42.37 44.23 110.37 138.58 5 40 42 1049.8 48.11 36.72

3261.44 42.38 244.19 110.38 138.55 16 18 46 4661.4 48.12 236.77

1648.84 42.37 44.23 110.37 138.56 3 40 42 1049.8 48.11 36.72
'521_1.44 42.38 244.29 110.38 138.55 lG 18 46 4661.4 48.12 236.77

1649.84 42.37 44.23 110.37 138.56 3 40 42 1049.8 48.11 36.72

5L_1.44 42.38 244,29 110,38 138,55 -16 18 46 4661.4 48.12 236.77

NZ0-_SE E)_CUTION ACCURACY ORBIT 0ETERMINATION ACCL_4C_

SGT 4605.8 _R 1371.3 SG3 336.9 ST 3357.9 SR 1147.9 SS 1370.4

I_T -.9471 _ -.9774 RTF .9642 CRT -.9958 CR5 .9997 CST -.9937

SC_ 4805.6 923 .1757 R13 -.9690 LSA 3800.6 NSA 164.9 SSA 9.8

SGI 4786.9 SG2 423.5 TH4 164.1_ EL1 3547.3 EL2 99.8 ALF 161.19

LAUNCH OAT[ S4EP 2 I970 FLIGHT TZNE 162.00

Hq[LIOCENTR|C CONIC

RL 150.95 LAL .00

RP 107.91 LAP 2.91

RE 124.786 GL -37.37

PL4NETO_ENTRIC CONIC

C_ 12.9_0 VHL 3.6(_

LNCH A_4TH LN_H Till([

36.59 5 41 55

143.41 15 5 |B

36.59 5 41 55

143.41 15 5 18

36.59 5 41 55

143.41 15 5 JB

OIFFER[NTIAL CORRIECTION$

T0_-2.0564 TRA .0935

ROK .6369 RRA -.1242

FOE-1.6047 FRA .42|0

BOE 2.1528 _A .1555

ARRIVAL _ATE FEB II 1971

CISTANCE 464.301

LOL 339.12 VL 26.747 GAL -.94 ATL 94.69 PiCA 218.41 SMA 127.24 ECC .18703 INC 4.6862 Vl 29.518

LOP 197.44 VP 37.639 GAP 6.34 4_P 86.32 TAL 184.10 TAP 42.52 RCA 103.44 APO 151.04 V2 35.118

GP 38.31 7AL 90.38 ZAP 133.68 [T$ 45.17 7A[ 1_2.85 ETE 151.75 7AC 136.49 ETC 252.65 CLP-lfll,66

LAUNCH DATE SEP 2 1970

DL4 -58.35 RAL 236.52 RA0 6567.5 VlEL 11.591PTH 2.03 VHP

L-I TII4[ IN| LAT IN| L_ IN| RT ASC IN| A2'NTH IN| TIME

1618.48 41.99 39.E0 I12.8! 135.09 6 B 54

5257.12 42,00 243._8 112.82 135.09 16 32 56
1618.48 41.99 _9.60 112.81 135.09 6 8 54

5257.12 42.00 243.18 112.82 133.09 16 32 36

1618.48 41.99 39._0 112.81 135.09 6 8 54

5257.12 42.00 243.18 112,82 135.09 16 32 56
MIO-CCIJRJi_ EXECUTION ACCURACY

TC3-4.7217 8AU .8_28 SGT 4727.5 SGR lZ(O.9 SG3 342.1

RC3 ._00_ FAU .05702 RRT -.9443 RRF -.9712 RIT .9641

FC3-3.80_9 BSP 15452 _ 4892.8 923 ,1646 21_ -.9677
8C3 4.8068 FSP -1124 SG1 4876.2 _ 402.4 THA 165.76

H[LI(XENTRIC CCNIC
RL 150.95 LAL .00

RP 107.95 LAP 2.81
R_ 127.036 GL -34.37

PLANI[TO_[NTRIC CONIC

C3 12.169 VY4. 3.488

FLIGHT TIN[ 164.00

OISTANC£ 4?0.283

LCL 338.11 VL 16.712 GAL -.67 AZl. 94.23 H_A L_1.62 ._qA

L_'ZO0.66 VP 37.e02 _AP 6.66 AZP 86.84 TAL 182.90 T4P

GP 35.45 7AL 88.33 ZAP 136.59 ETS 45.11 ZAE 123.65 ETE

OLA -55.96 RAt. 241.54 RN) 6_67.5 _EL 11.557 PTH 2.02 VHP

5.703 0PA 21.25 RAP Z36.73 ECC 1.2133

PO CST TIN INJ 2 LATINJ 2 LONG

1018.5 47.37 31.68

4657.1 47.38 _35.25

1018.5 47.37 31.68

4657.I 47.38 235.25

1018,5 47.37 31.68

4657.1 47.38 235.25

OROIT 0ETERNINATION ACCURACY

ST 3275.5 52 1020.2 SS 1273.1

CRT -.9963 CR$ .9992 CST -.9925

LSA 3655.8 NSA 160.5 SSA 11.2

ELI 3429.7 EL2 83.6 ALF 162.75

ARRIVAL DATE FEB 13 1971

127.01 ECC .18882"INC 4.2281 Vl 29.518

44.52 RCA 103.03 APO 150.99 V2 35.105

153.92 7AC 134.02 ETC 253.72 CLP-153.10

5.693 OPA 18.08 RAP 237.12 ECC 1.2003

LNC_ A2'NTH LN_H TINE L-I TIN[ IN./ I.AT

39.48 G 9 42 1_88.5G 41.25
140.52 15 17 36 5259,15 41.2q_

39.48 G 9 42 1589.56 41.25

140.52 15 17 36 5259.15 41.215
39.48 G 8 42 1388._ 41.25

140.52 15 17 36 5259.15 41,26

OIFFERENTIAL C_Rg_CTION$

TO£-}.gIL_6 TRA .2351 TC3-5.1917 ELtU .8_2

,5469 RRA -.14(O RC3 .8_O8 FAIl .05653

FO_-I .4074 FRA .5406 FC3o4.0217 BSP 15755

BOE 1.9893 BRA .2767 BC3 5,2625 FSP -1132

INJ _ INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LATINJ 2 LONG
35.15 115.Z0 131.89 6 36 12 989.6 46.28 26.95

242.49 |15.ZZ 131,88 16 45 15 4659.2 46.29 234.28

35.15 1|5.213 131.89 6 36 12 989.6 46.28 26.95
242.49 115._ 131.88 16 45 15 4659.2 46,29 234.28

35.15 1|5.LR3 131.89 6 36 12 989.6 46.28 26.95

242.48 IIG,L_Z 131.88 16 45 15 4639.2 46.29 234.28
NIO-COJRS_ EXECUTION ACCURACY (3_IT OETERNINATION ACCURACY

SGT 4843._ SGR 11¢R.4 SG3 342.7 ST 3150.0 $R 907.6 SS 1161.6

RRT -.9400 RRF -.9633 RTF .9839 CRT -.9970 CRS ,9980 CST -.9906

4981.5 R_ ,1507 RJ3 -.9867 LSA 3474.3 HSA 158.2 554 12.7
SGJ 4966.4 SG2 386.8 THA 167.21 ELI 3277.5 EL2 67.7 ALF 163.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970

LAUNCH CATE SEP 2 1970 FLIGHT TIWE 166.00 ARRIVAL EATE FE0 15 I97!

HELIOCENTRIC CONIC

RL 150.95 LAL .00 LOL 339.17 VL

RP ID7.99 L4P 2.70 LOP 203.88 VP

RC 179.778 GL -31.46 GP 32,90 7AL

PLANE TOCENTRIC CONIC

C3 II.673 VHL 3.409
LNCH AZMTH LNCH TIME L-I T|_ME INJ LAT

47.47 6 36 51 1567.17 40.??

137.58 15 ?8 2 5267.74 40,23

42.4? 6 36 51 1562.17 40.2?

137.58 15 28 2 5267.74 40,73

42.4? 6 36 5i 1567.17 40,27

137.58 15 ?8 ? 5767.74 40.23
DIFFERENTIAL CO_RECT|ONS

TDE-I.7633 TRA .3867 TC3-5.5786 6AU .8758
RCE .474? RRA -.1654 RC3 .8034 FAU ,05510

FDE-I.?074 FRA -6582 FC3-4.1044 6_ 15947

BeE 1.87EO BRA ,42t35 Be3 5,6361 FSP -1117

01STANCE 476.747

?6.676 GAL -.39 4ZL 93,82 HCA ?24,83 SMA I76.78 ECC .19074 INC 3.8246 Vl 29.51H

37.565 GAP 6.97 AZP 87.29 TAL 181.67 TAP 46.50 RCA 102,60 APO 150.96 V2 35.093

86.08 ZAP 139.78 ETS 45.07 ZAE 124.23 ETE 155.91 lAD 131.84 ETC ?54.63 CLP-154.51

CLA -53.57 RAL 746.75 RAO 6567.4 VEL 11.533 PTH

INJ LONG INJ RT 4S£ INJ A?MTM INJ TIME

30.88 17.62 128.95 7 ? 53

242.75 17.63 128.94 16 55 50

)(3.88 17.62 178.95 7 ? 53

242,25 17.63 128.94 16 55 50

30.g_'1 17.62 128.95 7 ? 53

242.25 17.63 128.94 16 55 50

MIC-COt_,SK EXECUTION ACEORACY

S_T 4944.5 S(,R 1074.3 $63 339.3

RRT -.9333 _r °.9534 RTF .9630

,560 5(]59.8 R'23 .1375 R13 -.9652

S_I 5,045.7 ,f_,? 37B.1 THA 168.47

?.01 VHP 5.718 CPA 15.18 RAP 237.73 ECC 1.1913

PO CST TIM INJ 2 LAT INJ ? LONG

967.2 44,93 ?2.50

4667.? 44.94 233,H7

967.? 44.93 27.50

4667.? 44.94 ?33.87

967.2 44.93 27.50

4667.? 44.34 ?33.87

ORGIT DETERMINATION ACCURACY

ST ?983.8 SR 809.3 55 1040.5

CRT -.9378 CRS .9954 CST -.3875

LSA 3758.1 MSA 159.4 SSA 14.3

ELl 31191.1 EL2 51.9 ALF 164.85

LA_CH (]ATE SEP ? 1970 FLIf_T TIME 168.610 ARRIVAL DATE FEE; 17 1971

HELIOCENTRIC CONIC

RL 150,95 LAL ,01]

RP 108,O3 LAP ?,58

RC 131.513 GL -18.65

PLANE TOCENTRIC CONIC

C3 11.775 VML 3.358

LNCH AZMTH LN_H TIME

45.41 7 3 33

134.59 15 36 44
45.41 7 3 33

134.59 15 36 44

45.41 7 3 33

134.59 15 36 44

OlSTANCE 482.Ig0

LCX. 339.12 VL 26.640 GAL -.|0 AZL 93.46 MEA 228,03 SMA 126.55 ECC .19781 INC 3.4644 Vl 79.518

LOP 207,10 VP 37.52B GAP 7.29 AZP B7.68 TAL 180.42 TAP 48.45 RCA I07,15 APO 150,95 V? 35.080

GP 30.63 ZAL 63.67 TAP 141.75 ETS 45.07 ZAE 124.64 ETE 157.71 ZAC I29.92 ETC 255.41 CLP-155.88

0LA -51.18 RAL 250.69 RAG 6567.4 VEL 11.518 PTH 2.01 VHP 5.770 CPA 12.53 RAP 238.53 ECC 1.1856

L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AG'MTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

1535.61 38.96 26.77 l_O.O9 126.28 7 29 9 935.6 43.36 18.31

5281.16 38,97 242.48 120.10 126.27 17 4 45 4681.? 43.37 ?34.02

1535.61 38.96 26.77 1L_0,09 126,28 7 29 9 935.6 43.36 18.31

5281.16 38.97 242.48 120.10 1_6.27 17 4 45 4681.2 43.37 234.02

1535.61 38.96 26.77 120.09 1_6._8 7 29 9 935.6 43.36 18.31

5281.16 38.97 242.48 120.10 126.27 17 4 45 4681.? 43.37 234.0_

C_'61T 0ETERMZNATION ACCURACY

ST 2_I0,0 $4_ 735.4 SS 334.9

CRT -,9989 CRS ,9906 CST -.9847

LSA 3047,? MSA 158.? $SA 15.9

ELI 7904,4.EL? 34.0 ALF 165.35

CIFFER'ENTIAL CORRECTIONS

TOE-In6?5? TRA .53_ TC3-5.9216 6AU .8998

ROE .4224 RRA -.1778 RC3 .754_ FAU .05395

FOE-I.0371 FRA .7526 FC374.142_ BGP 16407
BCE 1.6792 6RA .5638 8C3 5.9695 FSP -1J_9

MI0-CO_.SE EXECUTION ACCURACY

SGT _}62.2 _ 1005.3 SG3 335.4

RRT -.9"_74 RRF -.9423 RTF .9646

SGO 5161.1 R23 .1148 R13 -.9667
•_I 5147.B ,%2 369.9 TMA 169.51

LAUNCH DATE SEP 2 197_I FLIGHT TI_ 170.00 ARRIVAL DATE rE0 19 1971

MELI,L'X_ENTRIC C,]_NIC DISTANCE 488.112

RL 150.95 LAL .']13LCL 339.12 VL 26.604 GAL .21 AZL 93,14 MCA 231.24 SMA 126,31 ECC .]9504 INC 3.1390 VJ 29.518

RP I08,07 LAP 2.45 LC_ 210.31 VP 37.490 GAP 7.61 AZP 88._3 TAL 179.14 TAP 50.38 RCA 1131.68 APO 15[3.95 v2 35.067

RC 133.740 GL -25.34 CP 28.60 7AL 81.14 lAP 144.04 ETS 45.14 7AE I24,93 ETE 159.32 7AC I78.23 ETC 256.17 CLP-157.21

PLANE TC(ENTRIC CLINIC

C3 II.035 VHL 3.331CLA -48.80 RAL ?54.87 RAC 6567,4 VEL

LNCH 47MTH LNCM TIME L-I TIME INJ LAT

48.43 7 30 ? 1509.13 37.51

131.57 15 43 39 5301,00 37.5?

48.43 7 30 ? 1503.13 37.51

131.57 15 43 39 5301,_2 37.52

48.43 7 30 2 1509.13 37.51

131.57 15 43 39 53_1.OO 37.5?

DIFFERENTIAL CCRRECTIONS

TOE-I.4665 TRA .7064 TC3-6.1767 8AU .9143

ROE .3726 RRA -.1956 RE3 .6759 FAU ,05110

FCE -.8333 FRA .8674 FC3-3.9876 6SP 16514

0DE 1.5131 6RA .7330 Be3 6.1638 FS,P -1085

11.510 PTH 2.00 VHP 5.846 CPA I0.II RAP 239.50 ECC 1.1826

INJ LON0 INJ RT ASC INJ A?MTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

22.79 1Z2.63 123.86 7 55 11 909.1 41.65 . 14.31

743,71 122.64 I73.85 17 12 6) 4701.0 41,65 234.73

22.79 122.63 123.86 7 55 11 909.1 41.65 14.31

743.?1 122.64 I73.85 17 12 0 4701.[l 41.65 234.73

??.79 I72,63 123.86 7 55 11 909.1 41.65 14.31

243.71 122.64 123.85 17 17 {1 4701.0 41.65 234.73

MIC-CC_SE EXECUTION ACCURACY L-_IT DETERMINATION ACCURACY

5,GT 5140.5 S(,R 935.2 SG3 3?6.4 ST 2585.5 SR 659.? SS 806.9

RRT -.9147 RRF -.9280 RTF .9610 CRT -.9995 CRS .9786 CST -.9751

SGB 57_4.9 R'Z3 .1098 RI 3 -.9624 LSA 7782.? MSA 171 ,? SSA 17,4

$61 5211.6 .%Z 372.9 THA 170.50 ELl 2668.1 EL? 70.3 ALF 165.70

LAUNCH (]ATE ,SEP 2 1970 FLIGHT TIME 172.00 4R_IVAL DATE FE_ 21 197]

HELIOCENTRIC CONIC

RL 150.95 LAL .00

RP 108.11 LAP ?.31

RC 135,957 GL -73,33

PLANE TC_ENTRIC CONIC

C3 11.063 VML 3.3_6

LNCH AZMTH LN_M TIME

51.51 7 56 26

128.49 15 48 45

51.51 7 56 26

128.49 15 48 45

51.51 7 56 ?6

I78.43 15 48 45

DIFFERENTIAL CORRECTIONS

TOE-I.3370 IRA .8563 TC3-6.3361 BAU ,9417

RDE .3427 RRA -.2076 RC3 .6296 FAU .04972

FOE -.6925 FRA .9347 FC3-3,8910 6SP 17068

BOE 1.3753 BRA .8799 BC3 6.3673 FSP -1084

DISTANCE 494.012

LC_. 339.12 VL 26,567 GAL .53 AZL 92.84 MCA ?34.44 ,SMA 126,08 ECC .19744 INC 2.8418 V1 29.518

LOP 213,53 VP 37,45? GAP 7,93 AZP 88,35 TAL 177,84 TAP 52.29 RCA 101.19 APO 150.97 V? 35.054

GP ?6.79 7AL 78.5_ ZAP 146.16 ETS 45.28 7AE 125.12 ETE 1_3.77 7AC 126.74 ETC 256.77 CLP-158.50

0LA -46.45 RAL 258.82 RAO 6567.4 VEL 11.509 PTH 2.00 VHP 5.940 CPA 7.89 RAP 240.63 ECC 1.1821

L-I TIME INJ LAT INJ LONG INJ RT AS_C INJ AA'MTH INJ TIME _D CST TIM INJ ? LAT INJ _ LC,NC
1487.1_ 35.93 18._ 125.26 121.69 8 ?1 8 887.I 39.81 10.45

5326.85 35.94 244.44 125._6 121.67 17 17 3? 4726.9 39.82 235.39

1482.10 35.93 18.90 125.26 121.69 8 21 8 882.1 39.8I IO.45

5326.85 35.94 244.44 125,26 171.67 17 17 32 4726.9 39.82 235.09

1482.10 35.93 18.90 125._6 121.69 8 21 8 882.! 39.81 10.45

5326,85 35.94 244.44 125,_6 ]?1.67 17 17 32 47?6.9 39.8? ?35.99

MI0-COUR,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5?54.9 SGR 882.8 SG3 318.4 ST 7386.1 SR 608.9 SS 71].3

RRT -.9058 RRF -.9130 RTF .96?9 CRT -.9993 CRS .9607 CSr -.9669

S(,6 5328.5 R23 .O060 Rl3 -.9639 LSA 2557.1 MSA 176.1 SGA 18.7

SG! 5315,7 SG? 369.8 TMA 171,31 ELI ?46?.4 EL? Z?.7 ALF I65.69
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL..5. 197OJ

LAUNCH CATE $EP 2 1970 FLIGHT T'IME 174.00 ARRIVAL CATE FEB 23 1971

HELIOCENTRIC CONIC CISTANCE A99.89I

RL ]50.95 LAL .00 LOt. 339.12 VL 76.5}0 GAL .87 AZL 92.57 MCA 237.64 SMA 125.84 ECC .20001 INC 2.5678 Vl 29.518

RP ]08.|5 LAP 2.17 LOP 716.73 VP 37.41] GAP 8.26 AZP 88.62 TAL 176.53 TAP 54.17 RCA 100.67 APO 151.02 V2 35.041

RC 138.166 GL -_._3 GP 25.17 ZAL 75.84 ZAP 348.11ETS 45.50 7AE I75.24 ETE 162.05 7AC 125.43 ETC 257.38 CLP-159.75
PLANE TOCENTRIC CONIC

C3 I1.168 VHL 3.341 CLA -44.13 RAL ?62.56 RA0 6567.4 VEL 11.513 PTH ?.0| VHP 6.051 CPA 5.84 RAP 241.88 ECC 1.]838

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ L(_ |NJ RT AS(: INJ A_TNTH INJ TIME PO CST TIM INJ 2 LAT JNJ 2 LONG

54.62 8 23 2 1453.75 34.75 15.06 1?7.96 119.73 8 47 ]6 853.8 37.91 6.66

125.38 15 51 58 5359.08 54.26 £46.?1 I27.97 119.7? 17 ?1 17 4759.1 37.92 237.81

54.62 8 23 2 1453.75 34.Z5 15.06 1?7.96 119.73 8 47 16 853.8 37.91 6.66

125.38 15 51 58 5359.08 3A.26 246.2! 127.97 119.72 17 21 17 4759.1 37.92 237.81

54.62 8 23 2 1453.75 34.25 |5.06 117.96 119.73 8 47 16 853.8 37.91 6.66

125.38 15 51 58 5359.08 54.£=6 246.2! 127.97 119.72 17 21 17 4759.1 37.92 237.81
OlFFERENTIAL CORRECTIONS NI0-COURSiE EXECUTION ACCURACY CR61T OETERMINATION ACCURACY

702-1.1777 TRA 1.0414 TC3-6.3651 BAU .9540 SGT 5}22,4 ._ 8]_.| _3 }08.0 ST 7148.5 5R 559.0 55 613.3

RCE .3132 RRA -.Z159 RE3 .5593 FAU .04680 _T -.89|4 R_ -.8953 RTF .9613 CRT -.9964 CRS .9212 CST -.9485

FCE -.5317 FRA 1.0254 FC3-3.6282 8SP 17086 _ 5}87.3 1_3 .0752 R|5 -.9621 LSA 229A.8 MSA 195.1 SSA 19.7

_OE 1.2139 8R4 1.0635 BC3 6._96 FSP -1034 S(,J 5374._ 562 373.9 THA J72.02 ELI ?719,5 EL? 45.7 ALF 165.46

LAUNCH CATE SEP 2 1970 FLI_T IIK 176.00 ARRIVAL CATE FEB 25 ]971

HELIOCENTRIC CONIC

RL 150.95 LAL .00

RP 1OB.19 LAP 2.02

RE 140.364 GL -18.45

PLANETOCENTRIC CONIC

C3 11.402 VHL 3.377
LNO4 A1'MTH LNCH TIN?

57.79 8 50 1

127.71 15 53 9

A7.Z9 8 50 1

127.21 15 53 9

57.79 8 _0 1

122.21 15 53 9

OIFFERENTIAL CORRECTIONS

T02-1.0277 TRA 1.2257 TC3-6.3416 eAU .9697

ROE .7934 RRA -.2267 RE3 .4998 FAU .04421

rDE -.3962 FRA I .0997 FC3-3,3570 BSP 17298

BCE 1.0640 8RA 1.2465 BE3 6.3613 F.SP -I(30,1

OI$TANCE _105.745

LOL 339.12 VL £6.493 GAL 1._ AZL. 92.311_A 240.84 SNA

LOP 219.94 VP 37.574 GAP 8.59 AZP 88.87 7AL |75.20 TAP

GP 23.72 ZAL 73.13 ZAP 149.93 ET$ 45.82 ZAE 125.30 ETE

125.61 ECC .Z_278 IN(: 2.3176 vl 79.518

56.04 RCA 100.14 APO 151.08 V2 35.0?8

163._-_J ZAC 124.78 ETC 257.96 CLP-160.96

OLA -41.85 RAL 266.09 RAC 6567.4 VEL 11.523 PTH 2.01 VHP 6.177 DPA 3,97 RAP 243.26 ECC 1.1876
L-] T|ME INJ LAT JNJ I._ JNJ RT AS(: |NJ A1_4TH INJ TIME PO CST 'TIM INJ 2 LAT XNJ ? LONG

142_.30 32.50 1|._ 130.74 117.97 9 13 44 823.3 35.96 2.88

5398.12 32.51 248.52 13(3.75 117.96 17 23 7 4798.1 35.96 240.20

1423.30 32.50 11.20 130.74 117.97 9 13 44 823.3 35.96 2.88

5398.12 32.51 248.52 1_10.75 1!7.96 17 23 7 4798.1 35.96 740.20

1423.30 32.50 11.20 130.74 117.97 9 13 44 823.3 35.96 2.88

5398.12 32.51 248.52 J30,75 117.96 17 23 7 4798.1 35.96 240.20

NIO-COURSI[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

.%T 5399.0 _R 79Z.8 SG3 297.6 ST 1931.2 5R 571.5 SS 539.4

RRT -.8765 RRF -.8765 RTF .9608 CRT -.9880 CRS .8573 CST -.9247

SlAB 5456.9 R_3 .0627 R13 -.9614 LSA L:_060.3 MSA 217.4 SSA Z0.4

561 5443.8 SG2 378.5 THA 172.63 ELI 1998.9 EL? 77.9 ALF 165.04

LAUNCH 0ATE SEP 2 1970 FLIGHT TIME 178.00 ARRIVAL OATE FEB 27 ]971

HELIOCENTRIC CONIC

RL 150.95 LAL .00

RP 108.23 LAP 1.86

RC 142.552 GL -16.20

PLANE TOCENTRIC. CONIC
C3 11.76A VHL 3.430

LNCH ATNTH LIN_CH TIME

61.02 9 17 39

118.98 15 52 6

61.02 9 17 39

118.98 15 52 6

61102 9 17 39

118.98 15 52 6
CIFFERENTIAL CORRECTIONS

TCE -.8740 TRA 1.4170 TC3-6.Z484 8AU .9852

RCE .2793 RRA -.2372 RC3 .4459 FAU .04168

FOE -.2760 FRA 1.1673 FC3-3.0671 BS,P 17518

802 .9175 8R4 1.4368 BE3 6.2643 FSP -968

DISTANCE 511.574

LOL 339.17 VL ?6.456 GAL 1.59 AZL 92.07 HEA 244.0A 5_4A I75.38 £CC .20575 INC 2.0730 VJ 29.518

LOP 723.1A VP 37.335 GAP 8.93 AZP 89.09 TAL 173.85 TAP 57.89 RCA 99.58 APO 151.17 v? 35.014

GP ??.42 7AL 70.43 ZAP 151.62 ETS 46.75 ZAE 125.32 ETE 164.21 7AC 123,75 ETC 258.53 CLP-162.14

CLA -39.6A RAL 269.42 RA0 6567.4 VEL 11.539 PTH 2.01 VHP 6.316 0PA 2.24 RAP 244.74 ECC ].]936

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1389.80 MI.72 7.25 J33.58 116.39 9 40 49 789.8 33.99 359.02

5444.66 30.73 251.43 133.59 116.38 17 22 51 4844.7 34.00 24}.20

1389.80 30.72 7.25 133.58 116.39 9 40 49 789.8 33.99 359.02

5444.66 30.73 251.43 133.59 116.38 17 27 51 4844.7 34.00 243.20

1389.80 30.72 7.25 133.58 116.39 9 40 49 789.8 33.99 359.02

5444.66 30.73 251.43 133.59 116.38 17 22 51 4844.7 34.00 243.2_

HI0-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S_T 5472.8 5_ 759.0 563 ?87.2 ST 1731.6 SR 491.5 SS 486.1

RRT -.8604 RRF" -.8568 RTF .9605 CRT -.9690 CRS .7605 CST -.8958

SC.B 5525.2 R23 .0516 R13 -.9610 LSA 1848.1 MSA 246.1 SSA Z0.7

$6| 5511.9 $62 384.0 THA 173.16 EL1 1796.2 EL2 117.1 ALF 164.56

LAUNCH DATE SEP 2 1970 FLIGHT TIME 180.00 ARRIVAL CATE MAR I 197I

HELIOCENTRIC CONIC

RL 150.95 L4L .00 LCL 339.12 VL

RP 108.27 LAP 1.70 LOP 2?6.34 VP

RE 144.730 GL -14.06 GP 71.25 7AL
PLANE TOCENTRI C CONIC

C3 12.255 VHL 3.501

LNCM A7MTH LNCH TIME

64.33 9 46 23

115.67 15 48 29

64.33 9 46 23

115.67 15 48 29

64.33 9 46 23

115.67 15 48

CIFFERENTIAL CORRECTIONS

TCE -.7?58 TRA 1.6164 TC3-6.0908 BAU 1.0000

ROE .2695 RRA -.2478 RE3 .3966 FAU .03916

FCE -.1684 FRA 1.72P8 FC3-2.7666 8SP 17751

_OE .7747 BRA 1.6_53 BC3 6.1037 FSP -936

01STANCE 517.376

26.418 GAL 1.97 A_L 91.85 MCA ?47.23 S_A I75.14 ECC .20895 INC 1.8463 Vl 29.518

37.296 GAP 9.?7 AZP 89.29 TAL 172.49 TAP 59.72 RCA 98.99 APO 151.29 V2 35.001

67.74 7AP |53.20 ETS 46.79 7AE 125.32 ETE 165.11 7AC ]72.35 ETC 259.08 CLP-163.28

CLA -37.49 RAL ?72.57 RAC 6567.5 VEL 11.560 PTH 2.02 VHP

L-I TIME INJ LAT INJ LONG INJ RT AS_C IN3 AZ1WTH INJ TIME
1351.85 28.92 3.11 1_6.48 14.97 10 8 54

5499.83 28.93 255.01 136.A9 14.96 17 2_q 9

1351.85 ?8.92 3.1! 136.48 14.97 10 8 54

_499.83 28.93 255.01 1_5.49 14.96 17 _ 9
1351.85 28.92 3.11 136.48 14.97 10 8 54

5499.83 28.93 255.01 136.49 14.96 17 _ 9

MI0-COURSE EXECUTION ACCURACY

5GT 5541.9 _J_ 7_0.0 563 ?76.6

RRT -.8435 _ -.8364 RTF .9602

S_6 5589.7 1_3 .0418 R13 -.9605

S(,I 5576.1 ,867 389.7 THA 173.63

6.467 CPA .65 RAP 246.3? ECC ].?017

PO CST TIM INJ 2 LAT INJ 2 LONG

751.9 32._2 354.97

4899.8 37.O3 ?46.87

751.9 32.02 354.97

4899.B 32.03 ?46.87

751.9 32.02 354.97

A899.8 32.03 ?46.87

ORBIT CETERMINATION ACCURACY

ST 1558.2 SR 467.0 SS 453.]

CRT -.9372 CRS .6302 CST -.867(I

LSA 1664.9 MSA 281.0 SSA ?{_.6

ELI 1618.5 EL2 162.8 ALF 164,23

138?



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH OATE SEP 2 1970 FLIGHT TIME 182.00 ARRIVAL CATE MAR 3 1971

HELIOCENTRIC CONIC 0ISTANCE 523.150

RL 150.95 LAL .00 LOt. 339.12 VL 26.381 GAL 2.38 AZL 91.63 HCA 250.43 _A 124.91 ECC ,21238 INC 1.6301 V] 29.518

RP 10H.31 LAP 1,54 LOP 229.54 VP 37.257 GAP 9.62 ATP 89.45 TAL 171.11 TAP 61.54 RCA 98.38 APO 151.43 V2 34.9H8

RE 146.899 GL -12.06 GP 20.20 7AL 65.11 ZAP 154.67 ET$ 47.46 7AE 125.29 ET£ 165.92 7AC IZI.5A ETC 259.64 CLP-164,39

PLANE TOCENTRIC CONIC

C3 12.879 VHL 3.589 CLA -35.4! RAL 275.54 RAO 6567.5 VEL 11.587 PTH 2.03 VHP 6.630 0PA -.82 2AP 247.98 ECC 1.2120

LNCH AZMTH LNCH TINE L-I TINE INJ LAT ]NJ LONG |NJ RT AS_ INJ A2NTH INJ TIN_ PO CST TIM INJ Z LAT INJ 2 LONG
67,78 10 16 43 1307.65 27.12 358.63 119.43 113.70 10 38 31 707.7 30.OH 350.5H

IlZ.2Z 15 41 50 5565.24 27.14 259,35 139.A4 113.68 17 14 35 4965.2 30.09 251.30

67.7R 10 16 43 1307.65 27.12 358.63 I39.43 113.70 IO 38 3I 707.7 30.08 350.5H

IlZ,ZZ 15 Al 50 5565.24 27.14 259.35 139.44 113.68 17 J4 35 4965.2 30.09 251.30
67.78 10 16 43 1_07.65 27.18 558.65 139.43 113.70 10 38 31 707.7 30.0H 350.5H

I12.22 15 41 50 5565.24 27.14 259.35 |39,44 113.68 17 14 35 4965.2 30.09 251.30
DIFFERENTIAL CCRI_CTICNS NI0-COIJRSlE EXECUTION ACCt,_ACY

TOE -.5771 TRA 1._2_3 TC3-5.8762 BAU |.0|36 ,SGT 5(;0S.6 ,%R 705.0 SG3 266.2
ROE .2633 RRA -.2_6 RC3 .3519 FAU .0_ RRT -.8Z58 RRF -.8156 RTF" .9600

FOE -.0723 FRA I .2858 FC3-2.4656 BSP 17978 ,_ 5649.8 R23 .0335 R13 -.9602

BOE .6343 BRA 1.8435 803 5.8868 FSP -gO5 ,_1 _35.9 SG2 395,4 THA 174.04

LAUNCH 0ATE SEP 2 1970 FLIGHT TIN_ 184.00

PELI(XENTRIC CONIC 0|STANC[ 528.893
RL |50.95 LAL .00 LOL 339.12 VL 26.343 GAL 2_A2'L 91.42 I'_A 253.62 SI4A

RP 108.35 LAP I._6 LOP 232.73 VP 37.219 GAP 91_ A2'P 89.60 TAL 169.73 TAP

RC 149.057 GL -10.19 GP 19.25 7AL 62.53 ZAP |_H5.05 ETS 48.27 ZAE 125.24 ETE
PLANE TOCENTRZ C CONIC

C3 13.643 VHL 3.694 0LA -33.42 RAL 278._1 RAO 6567.5 _L 1|.620 PTH _.04 VHP

LNCH A2'NTH LN(:H TINIE L-I TINE INJ LAT ]NJ I.,ONG INJ RT ASC INJ A214TH ;NJ TII4E

71.45 JO A9 41 1253.93 25._ 353.59 |42.42 112.54 I1 10 35

108.55 15 31 13 5643.95 25.37 Z64.67 142.43 112.53 17 5 17

71.45 IO 49 4-t 1253.93 25._6 353.59 14Z.42 112.54 JI lO 35

108.55 15 31 13 5643.95 25.37 264.67 142.43 112.53 17 5 17

110.00 14 45 _ 5783.79 21.O3 273.32 140._'Z 117.59 16 22 0

110.00 16 34 29 54_.13 29.86 251.47 |44.27 107.46 18 5 19

OIFFERE_TjAL CORgECTIONS NI0-CCUR,_E EXECUTION ACCURACY
TOE -.4276 TRA 2.0439 TC3-5.6162 6AU 1.0'_ _T 5664.2 SGR _3,4 ,_3 255.9

ROE .26OO RRA o.2696 RE3 .3115 FAU .03424 RRT -.8078 RRF -.7949 RTF .9597

FOE .0136 FRA 1.3390 FC3-2.1727 BSP 18174 S¢_ 5705.3 _3 .0"266 R13 -.9599
8OE .5004 8RA 2.0616 BE3 5.6248 FSP -873 ,_wSl 569|.2 SG2 400.9 THA 174.41

ORBIT CETERHINATION ACCURACY

ST 1419.7 SR 4A7.0 SS 439.0

CRT °.8686 CRS .4781CST -.H491

LSA 1518.3 MSA 320.0 SSA 20.2

ELI 1473.0 EL2 213.5 ALF 164.37

ARRIVAL CATE MAR 5 1971

124.67 ECC .21607 INC 1.4225 Vl _9.518

63.34 RCA 97.74 APO 151.61 V2 34.975

166,63 _AC 1_.82 ETC 26_.19 CLP-165.47

6.806 DPA -2.18 RAP _49.73 ECC 1.2245

PO CST TIN INJ _ LAT INJ 2 LONG

653.9 28.19 345.62

5044.0 28.19 256.71

653.9 _8.19 345.62
5044.0 28.19 _56.71

5183.8 24.55 265.94

4850.1 31.96 Z4_.H9

ORBIT 0ETERMINATION ACCURACY

_T 1324.4 SR 430.5 $S 440._

CRT -.7714 CRS .3232 CST -.8502

LSA 1415.8 HSA 358.Z SSA 19.7

ELI I367.1ELZ 265.4 ALF 165.36

LAUNCH CATE SEP 2 1970 FLIGHT TINE 186.00 ARRIVAL CATE MAR 7 1971

HELIOCENTRIC CONIC

RL 150.95 LAL .00 LOL 339.12 VL
RP 108.39 LAP 1.19 LOP 235.9Z VP

RC 151.Z05 GL -8.44 GP 18.39 ZAL
PLAN_TOCENTRIC CONIC

C3 14.558 VHL 3.816

LN_H AZNTH LNCH TINE

75.53 11 27 3
104.47 15 14 54

75.53 II 27 3

104.47 15 14 54

110.00 14 9 7

II0.00 17 32 !

_FFERENTIAL CORRECTIONS

TOE -.2851 TRA 2.2632 TC3-5.3408 _AU 1.0409

ROE .2602 RRA -.2_O5 RE3 .2778 FAU .03210

FOE ,0848 FRA 1.3839 FC3-1.9089 BSP 18544

BOE .386_ eRA 2.2825 8C3 5.3480 F,SP -853

OISTANCE 534.603

26.305 GAL 3.25 AZL 91.22 HCA 256.81 SMA 124.44 ECC .22004 INC 1.2217 VJ 29.518

37.180 GAP 10.36 AZP 89,72 TAL 168.33 TAP 65.14 RCA 97.06 AP_ 151.H3 v2 34.962

60.03 ZAP 157.34 ETS 49.23 ZAE 125.18 ETE 167,27 7AC 120,18 ETC 260.74 CLP-166.5_

CLA -31.52 RAL 280.98 RA0 6567.6 VlEL 11.659 PTH 2.05 VHP 6.994 0PA -3.43 RAP 251.54 ECC 1.2396

L-I TIN_ INJ LAT INJ LONG INJ RT AS(: INJ A_lqTH INJ TIME: PO C$T TIM INJ 2 LAT INJ 2 LONG

1184.81 23.63 347.53 145.45 111.49 II 46 48 584.8 26.34 339.64

5741,66 23.64 271.38 145.45 111.48 16 50 36 5141.7 26.35 263.49

I184,81 23.63 347.53 145.45 111.49 11 46 48 584.8 26.34 339.64

5741.66 23.64 271.38 145.45 111.48 16 50 36 5141.7 26.35 263.49

658.62 15.60 304.93 141.27 120.81 14 _ 6 58.6 19.57 29H.05

5315.85 32.21 241.71 148.38 102.13 19 0 37 4715.8 33.54 _32.74

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERHINATION ACCURACY

SGT 5719.9 SGR 664.6 SG3 245.6 ST 1277.3 _R 418.0 SS 449.3

RRT -.78_:J Rt_r -.7746 R1"F ,9600 CRT -.647_ CRS .1896 CST -.8700

,_ 5758.3 R_3 .0_03 RI3 -.960_ LSA 1362.9 WSA 3H7.5 SSA 19.0
•_I 5744.0 SG2 405.9 THA 174.73 ELl 1307.4 EL2 311 .3 ALF 167.31

LAUNCH OATE S_P 2 1970 FLIGHT TINE 188.00 ARRIVAL CATE MAR 9 197I

HELIOCENTRIC CONIC

RL 150.95 LAL .00 LCL 339.12 VL

RP 108.43 LAP 1.01 LOP 239.11 VP
RC 153.343 GL -6.82 GP 17.61 2AL

PLANE TOCENTRIC CONIC

C3 15.636 VHL 3.954

LNCH A_MTH LN_H TIN[[

_0.60, 12 !4 3
99.40 14 47 46

100.00 14 24 50

100.00 15 19 40

110.00 13 49 33

110.00 18 11 27

OIFFERENTIAL CORRECTIONS

TOE -.1279 TRA _.5107 TC3-5.0038 BAU 1,047_

ROE .2606 RRA -.2933 RE3 .2426 FAU .02956

FCE .1578 FRA 1.4351 FC3-1.6368 BSP 18573

BOE .2903 eRA 2.5278 BC3 5.0096 FSP -812

DISTANCE 540.278

26.26B G_L 3.71AZ1, 91.03 HC* 259.99 SMA

37.141 GAP 10.74 A2'P 89.82 TAL 166.93 TAP

57.62 _*P 158.56 ET$ 50.35 ZAE 125.12 ETE

124.21ECC .22431 INC 1.0262 Vl 29.51H

6_.92 RCA 96.35 APO 152.0H v2 34.949

167.84 ZAC II�.E_J ETC 261.29 CLP-167.56

OLA -29.71RAL 283.47 RAO 6567.6 VEL 11.706 PTH 2.06 VHP 7.194 OPA -4.58 RAP 253.41 ECC 1.2573

L-I TIME INJ LAT INJ LONG INJ RT AS(; INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

!O_3.2_ 21.96 339,24 148.50 110.54 12 32 6 483.3 24.55 331.41

5875.19 21.97 280._ 148.51 110.52 16 25 41 5275.2 24.57 272.H6

660.46 19.88 307,33 147.62 112.80 14 35 51 60.5 22.79 299.75

5773.25 24.08 273.9_ 149,32 108.27 16 55 53 5173.3 26.35 265._6

771.78 11.56 311._ 143.1I 122.39 14 2 25 171.8 15.76 3(34.61

5234.69 33.2_ 235.59 151.B0 98.64 19 38 41 4634.7 34.04 226.45

MIO-COURSEKXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S_T 5765.4 5GR 647.Z ,%3 236.0 ST 1275.7 SR 405.1 SS 469.1

RRT -.7716RRF -.7545 RTF .9595 CRT -.4936 CRS .0633 CSF -.H982

S(,.B 5801.6 R23 .0163 R13 -.9596 LSA 1358.4 MSA 407,6 SSA 18.4

S(,I 57H7.1 .%2 410.I fHA 175.02 ELI 1292.6 EL2 347.H ALF 170.39

1383



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCH CATE SEP 2 1970 FLIGHT TIE 190.0_ ARRIVAL CATE MAR ;I 1971

HELIOCENTRIC CLINIC

RL 150.95 LAL .00 LEL ]]9.12 VL

RP 108.47 LAP .83 LOP 242.29 VP

RE 155.470 GL -5.32 GP 16.90 ?AL

PLANE TOCENTRIC CONIC

C3 16.893 VHL 4.II0

LNCH AZNTH LNCH TIM(:

90.00 13 3 2

90.00 14 17 29

1OO.OO 13 32 29

100.00 16 30 44

110.OO 13 36 22

I10.OO 18 43

OlgrERENTIAL CC_R1ECTIONS

TOE .0254 TRA £.7615 TC3-4.664_ BAU 1.0546

ROE .2634 RRA -.305_ RC3 .212_ FAU .027£7
FOE .Z198 FRA 1.4806 FC3-1.3974 BSP 18712

BOE .2647 BRA £.7793 BC3 4.6696 FSP -780

CISTANCE 545.914

26.£31 GAL 4.20 AZL 90.83 HCA 263.18 SMA 123.99 ECC .22892 INC .8547 Vl 29.518

37.103 GAP 11.14 AZP 89.90 TAL 165,52 TAP 68,70 RCA 95.60 APO 152.37 V2 34.937

55.31 7AP 159.69 ETS 51.64 7AE 125.05 ETE 168.35 ?AC 119.07 ETC 261.85 CLP-168,57

CLA -28.00 RAL £85.81 RAO 6567.7 VEL 11.759 PTH 2.08 VHP 7.407 0PA -5.64 RAP 255.35 ECC 1.2780

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_WTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

973.76 17.58 3£9.37 150.46 I12.56 13 19 16 373.8 20.49 321.90

731.94 23.16 313.84 152.59 106.76 14 29 41 131.9 25.24 305.79

878.54 13.61 3L:_).49 148.56 116.87 13 47 7 £78.5 17.11 313.44

5590.43 £7.39 261._5 153.80 102.46 18 3 54 4990.4 28.83 252.85

866.34 8.07 316.29 145.29 123.33 13 50 48 266.3 12.40 309.87

5175.40 33.7£ 231.04 155.00 95.99 20 9 35 4575.4 34.18 221.83

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

$6T 5807.5 $6R 631.4 $63 226.6 ST 1313.9 SR 394.8 SS 490.3

RRT -.7538 RRF -.7351 RTF .9593 CRT -.3415 CRS -.0355 CST -.9263

$66 5841.7 R23 .0127 R13 o.9594 LSA 1397.0 MSA 413.3 SSA 17.8

5(,1 5827.1 SG2 413.5 THA 175.29 ELI 1321.4 EL2 369.0 ALF 173.64

LAUNCH OATE SEP £ 1970 FLI_T TIM[ 192.00 AR'_VAL D.JLTE MAR 13 1971

MIELIOCENTRIC CONIC

RL 150.95 LAL .(30

RP 108.51 LAP .64

RC 157.5B7 GL -3.94

PLANETOCENTRIC CONIC

C3 18.348 VML 4._3
LNCH AZMTH LNCH TIN[

90.00 12 17 16

9O.OO 15 20 51

1(30.OO 13 9 15

1(30.00 17 11 34

110.(30 13 26 45

110.00 19 10 33

OIF_ER1ENTIAL COR_ETIONS

TOE .1545 TRA 2.9999 TC3-4.3769 BAU 1.0747

ROE .2708 RRA -.3158 RC3 .1931 FAU .02583

FOE .2595 FRA J.508&-FC3-J,51gO BSP 19472

80E .3117 _A 3.0165 BC3 4.3e11 FSP -783

OISTANCE 551.504

LCL 339.12 VL 26.193 6AL 4.72 AZL g0.65 PICA 266.36 SNA 123.76 ECC .23389 INC .6459 Vl 19.518

LOP £45.48 VP 37.065 GAP 11.56 AZP 89.96 TAL 164.12 TAP 70.48 RCA 94.81APO 152.71 V2 34.915

GP 16.25 ZAL 55.09 7AP 160.76 [TS 33,|3 ZAE 124.97 ETE 168.81 IAC 118.58 ETC £62.42 CLP-169.57

DLA -26.36 RAL 288.02 RAO 6567.7 VEL 11.82| PTH 2.09 VHP 7.635 OPA -6.6I RAP £57.33 ECC 1.3020
L-I TINE INJ LAT |NJ LON6 INJ RT ASC INJ AL_ITH INJ TIN[ .PO CST TIM INJ £ LAT INJ 2 LONG

1173.12 11.99 341.33 |51,79 115.84 12 36 _0 573.1 15.37 334.29
5858.95 £5.89 280.74 156.79 101.90 16 58 30 5£59.0 27.27 £72.35

1005.27 9.60 327.76 150.54 118.45 13 26 0 405.3 13.33 320.95

5502.04 26.53 255.04 137.33 99.32 18 43 16 4902.0 £9.52 246.37

950.35 4.90 3£0.74 147.68 123.87 13 4£ 35 350.3 9.31 314.43

5129.73 33.99 227.50 158.09 93.91 Z0 36 3 45£9.7 34.15 218.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT $845.1 56R 617.2 $63 £16.6 ST 1364.2 5R 388.9 SS 501.6

RRT -.7_7 RRF -.7169 RIT' .9606 CRT -.2184 CRS -.IO13 CST -.9480

$6_ 5877.6 _3 .0083 R13 -.9607 LSA 1447.5 MSA 410.I SSA 17.0

$61 5862.8 S(,2 416.1 THA 175.53 ELI 1367.0 EL£ 378.7 ALF 176.14

LAUNCH CATE SEP ? 1970 FLIGHT TIN[ 194.00 ARRIVAL CATE MAR 15 1971

HELIOCENTRIC CONIC CISTANC[ 557.052

RL 150.95 LAL .0O LOL 339.12 VL 26.156 GAL 5.Z7 AZL 90.46 HCA 269.54 SMA 123.54 ECC .23926 IN( .4585 Vl 29.518

RP 108.54 LAP .46 LOP 248.66 VP 37.028 GAP 11.99 AZP 9_.00 TAL 162.70 TAP 72.24 RCA 93.98 APO 153.09 V2 34.913

RC 159.692 GL -2.67 GP 15.67 ZAL 50.98 ?AP 161.76 ETS 54.83 ZAE 124.88 ETE 169.22 ZAC 118.14 ETC 262.99 CLP-170.55

PLANE TOCENTRIC CONIC

C3 20.02,I VHL 4.475 CLA -£4.85 RAL £90.I0 RAO 6567.8 V[L 11.891 PTM £.I| VHP 7.877 DPA -7.50 RAP 259.36 ECC 1.3295

INJ TIN[ PC' CST TIM INJ 2 LAT INJ 2 LONG

12 16 26 698.4 11.76 }41.71

17 36 12 5175.0 27.91 266.29

13 IZ 18 507.8 10.08 326.83

19 14 16 4840.8 29.79 241.84

13 36 35 4£7.4 6,43 318.53

2'0 59 £! 4494.0 34.05 215.47

ORBIT DETERMINATION ACCURACY

ST 1466.0 SR 377.4 SS 532.7

CRT -.0829 CR5 -.1778 CST -.9653

LSA 1554.4 MSA 398.7 SSA 16,5

ELl 1466.4 ELZ 376.0 ALr 178.69

LNCH ATMTH LhK_H TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A_WTH

90.00 11 54 47 1298.41 8,18 348.56 153.90 117,20

90.00 15 59 _7 5774.96 26.93 274.81 160.31 99,10

100.00 IZ 53 50 1107.79 6.23 333.50 152.84 119.30

100.OO 17 43 35 5440.80 29.13 £50.58 160.67 97.05

110.OO 13 19 28 1027.40 1.96 324.77 150.20 124.13

110.00 19 34 27 5095.96 34.12 ££4.7£ 161.15 92.27

CIFFERENTIAL CORRECTIONS MI0-COURSI[ EXECUTION ACCURACY

TOE .3361 TRA 3._Wlq9 TC3-3.9772 6AU 1.0656 5GT 5878.0 $6R 602.4 $63 208.8

RCE .2736 RRA -.3316 RC3 .1629 FAU .02298 RRT o.7194 RRF -.6988 RTF .9595

FOE .3247 FRA 1.5654 FC3 -._)37 BSP |89_J9 _ 5908.8 1_3 .0071 RI3 -.9596

8OE .4334 eRA 5.3176 8C3 3.9805 FSP -722 S(,1 5894.0 $62 417.3 THA 175.76

LAUNCH OATE SEP £ 1970 FLIGHT TINE 196.00 ARRIVAL OATE MAR 17 1971

HELIOCENTRIC CONIC

RL 150.95 LAL ._

RP 108.58 LAP .£7

RC 161.784 GL -1.51

PLANE TOCENTRIC CONIC

C3 21.948 VHL 4.68_

L-NCH ATMTH LNCH TIME

90.00 II 39 53
'-30.00 16 30 48

1OO.OO 1£ 42 31

100.00 18 10 31
II0.00 13 13 48

110.00 19 55 44

0ISTANCE 562.544

LOt. 339.12 VL 26.119 GAL 5.84 ATL 90.27 H¢.A 272.7Z SMA

LCP 251.84 VP 36.991 GAP 12.45 A_q:D gO.01 TAL 16t.30 TAP

GP 15.13 ZAL 46.97 ZAP 162.?D ETS $6.76 ZA4E 124.79 ETE

123,31ECC .£4507 INC .2714 Vl 29.518

74.01 RCA 93.09 APO 153.53 VZ 34.901

169.60 ZAC 117.72 ETC 263.56 CLP-171.52

OLA -£3.42 RAL 292.06 RAO 6567.9 V[L 11.972 PTH 2.13 VHP _.136 0PA -8.31
L-I TIN[ INJ LAT INJ LONG INJ RT ASC. INJ A?MTH INJ TIN[ _ CST TIM

1400.69 4.95 354.35 156.29 117.92 12 2 54 800.7

5716.71 27.49 2"_.64 163.64 97.08 18 6 5 5116.7

1197.43 3.22 338.45 155.34 119.73 13 £ £9 597.4

5395.20 29.46 £47.23 163.88 95.31 19 40 £6 A795.2

1099.36 -.79 328.5£ 132.84 124,18 13 32 7 499.4

5066.03 34.17 222.54 164.18 90.98 21 20 10 4466.0
0 IFFERIENTIAL CORRECTIONS

TOE .4947 TRA 3.5_ TC3-3.6384 BAU 1.0684

ROE .2805 RRA -.3447 RC3 .|4_7 FAU .020_6

FOE .3697 FRA 1.6061FC3 -.827[) 6S,P 19132

80E .5687 BRA 3.6065 BC3 3.6411 FSP -695

RAP 261.42 ECC 1.3612

INJ 2 LAT INJ £ LONG

8.65 347.62

28.18 262.05

7.15 331.87

29.88 £38.45

3.70 322.32

33.93 213.30

ORBIT DETERMINATION ACCURACY

ST 1561.0 SR 369.7 SS 552.3

CRT .0161CR$ -.2289 CST -.9765

LSA 1652.1MSA 385.8 $SA 16.0

ELI 1561.1 EL£ 369.6 ALF .23

MI0-(OURgE EXECUTION ACCURACY

SGT 5gO3.9 $6R 5BB.5 $63 200,5

RRT -.70)0 RRF -.6817 RTF .9598

SCAB 5935.2 R23 .0051 RI3 -.9599

SGI 5920.5 $62 417.5 THA 175.97
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH CAT[ S4EP ? 1970 FLIGHT TIE 198.00 ARRIVAL CAT? MAR 19 1971

HELIOCENTRIC CONIC

RL 150.95 LAL .00

RP IO8.61 LAP .OB
RC 163.865 GL -,44

PLANE TC_[NTRIC CONIC

C3 74.153 VHL 4.91_

LNCH ArNTH LN_H TINE

9G,DO 11 ?8 13

90.00 16 56 50

1OO.OO 12 33 48

IOO.O0 18 33 56

110.00 13 9 20

II0.00 20 14 54

CISTANC[ 567.977

LOt. 339.17 VL ?6.08_ GAL 6.45 AZL _.08 HCA Z75.89 S_A 173.09 ECC ,75135 INC .0875 Vl 79.518

LOP 755.O1 VP 36.955 GAP 17.93 AZP 90.01 TAL 159.89 TAP 75.79 RCA 97.15 APO 154.O3 v? 34.890

GP 14.64 7AL 47.07 ?AP 163.57 [TS 38.93 ZAE 174.70 [TE 169.94 74C 117.33 ETC 764.14 CLP-177,48

CLA -??.07 R&L ?93.90 RAO 6568.0 V[L 17.064 PTH ?.16 VHP 8,417 CPA -9.04 RAP ?63.53

L-I TIN? INJ LAT INJ LONG INJ RT ASC INJ A,D4TH INJ TIIJ_ PO CST LLM INJ ? LA T

1490.45 ?.08 359.37 158.06 118.75 11 53 4 890.4 5.84

5673.58 77.81 ?67.53 166.87 95.56 18 31 Z4 5073.6 78.79

I778.78 .46 34Z.9"Z 157.96 119.89 17 55 7 678.8 4,44

5360.49 ?9.65 144.67 167.04 93.98 20 3 17 4760.5 ?9.89

1167.42 -3.39 337.08 153.36 I24.04 13 78 47 567.4 1.I0
5044.61 34.18 2?0.86 167.13 89.99 71 38 59 4444.6 33.80

OIFFERENTIAL CORRECTIONS

roe ,6566 TRA 3.0934 TC3-3.3000 8AU 1.0689

ROE .7883 _A -.3578 RC_ .12Z7 FAU .01g02

F0E .4108 FRA 1.6462 FC3 -.6819 8SP 19257

OOE .7177 BRA 3.90_ 8C3 3.3103 FSP -668

NIC-COURSE EXECUTION ACCURACY

S6T 3928.7 ._ 574.6 $63 19Z.6
RRT -.6868 _ -.66_4 RTF .96.03

566 5956.4 RZ3 .0033 RI3 -.9604

$61 5941.8 $G2 416.7 THA 176.17

ECC 1.3975

INJ ? LONG

357.71

Z58.90

336.39

?35.87

325.87

711.64

OROIT CETERNINATION ACCURAC¢

ST 1659,7 SR 367.3 SS 570.3

CRT .0973 CRS -,7709 CST -.9840

LSA 1757.9 HSA 37?.1 SSA 15.4

ELJ 1660.1 £L? 360.4 ALF 1.78

LAUNCt_ OATE S_P ? 197{3 FLIC_T TINE 21X}.00 ARRIVAL CAT? H4R 71 197!

HELIC_ENTRIC CONIC

RL 150.95 LAL .00

RP IO8.65 LAP -.11

RE 165.93? GL .53

PLANETOCENTRIC CONIC

C3 ?6.677 VHL 5.165
LNCPI ArHTH LNCH TIN[

90.00 I1 19 24

90.O0 17 19 ?9

100.00 I? ?6 53

lO0.O0 18 54 41

110.OO 13 5 46

110.00 20 32 17

OIFFERENTIAL CC_RIECTIOI_

TOE .8209 TRA 4.Z112 TC3-2.9914 8AU 1.0676

ROE .2971 RRA o.3707 RE3 .1057 FAU .01718

FOE .4479 FRA 1.64_37 FC3 -.3573 65P 19402

8OE .8731 BRA 4.2Z75 8C3 ?.9933 FSP -644

0ISTANCE 573.342

LCL 339.12 VL ?6.046 GAL 7.10 AZL 89.89 _ 279.07 SMA 1,_Z,88 £CC .25818 INC
LOP 258.19 VP 36.919 GAP 13.43 AZP 89.98 TAL 150.50 TAP 77.57 RCA 91.15 APO

GP 14.ZO ZAL 45.27 rAP 164.38 ETS 61.39 ZJ_ 124.60 ETE 170.Z5 Z4C 116.97 ETC

• 1058 Vl 79.518

154.60 v? 34.880

?64.73 CLP-173.43

OLA -20.01RAL 295.63 RAO 6568.1 VlEL 12.168 PTH ?.lB VHP 8.700 0PA -9.70 RAP 265.65 ?CO 1.4390

L-I TIN? INJ LAT INJ _ |NJ RT ASC INJ AiPNTH INJ TIME PO CST TIN INJ ? LAT INJ ? LONG

1572.O2 -.36 3.9'Z |61.53 118.31 11 45 36 97?.0 3.?3 357.79

5641.08 78.00 265.17 170.05 94.39 10 53 30 5041.1 ?8.3? ?56.5?

1354.19 -?.09 547.06 160.68 119.83 12 49 70 754.? 1.89 340.54

5334.14 29.76 242.72 170.18 92.96 20 ?3 35 4734.1 ?9.85 ?33.9?

1232.33 -5.05 333.49 158.35 123.74 13 ?6 19 637.3 -1.38 329.76
5028.77 34,18 219.63 170.70 09.76 ?I 56 6 44?8.0 33.70 210.47

MIO-COURE_E EXECUTION ACCURAC¢ ORBIT OETERNINATION ACCURACY

,_T 5946.0 _ 560.5 $63 104.9 ST 1756.6 SR 355.1 SS 586.4

RRT -.6709 f_Rf: -.64_NS RTF .9610 CRT .1635 CRS -.3054 CST -.9H90

$68 5972.3 R23 .0022 R13 -19610 LS4 1851.? HSA 358.5 SSA 14.9

$61 5957.9 SG2 414.8 THA 176.36 ELl 1757.6 EL2 350.1 aLF 1,97

L4UNCH OATE S_P ? 1970 FLIGHT TINE 207.00 4RRIVAL CAT[ MAR ?3 I971

HELIOCENTRIC CONIC CISTANCE 518.631

RL 150.95 L4L .00 LOL 339.17 VL 76.010 GAL 7.79 AZL 89.70 HCA 782.74 SNA 172.66 ECC .76559

RP 108.68 L4P -.29 LOP 261.36 VP 36.883 GAP 13.97 AZP 89.94 TAL 157.17 TAP 79.35 RCA 90.09

RE 167.985 GL 1.47 GP 13.79 ZAL 43.57 TAP 165.13 ETS 64.13 ZA[ 174.49 ETE 170.53 7AC 116.61

PLAN[TOCENTRIC CONIC

C3 ?9.569 VHL 5.430 CL4 -19.63 RAL 297.?6 RAO 6568.2 VEL 12.286 PTH ?.71 VHP 9.0?6 0P4 -10.79
LN_H 4ZMTH LN_H TIME L-I Till[ INJ _T INJ LONG INJ RT A.T_ INJ Ar')4TH INJ TIME PO CST TIM

90.00 11 1? 19 1647.67 -?.99 8.14 164.30 118.17 11 39 47 1047.7

90.00 17 39 34 5616.75 70.12 763.40 173.71 93.51 19 13 10 5016.8

1OO.00 1? 21 18 !475.07 -4.49 350.96 163.47 119.58 12 45 3 875.1

IOO.O0 19 13 16 5314.58 ?9.8? 241.27 173.31 92.19 ?0 41 51 4714.6

110.00 13 ? 55 1794.64 -0.19 33#1.79 161.19 173.30 13 24 30 694.6
110.00 20 40 8 5017.78 34.16 710.77 173.35 88.75 ?? 11 46 4417.0

CIFFERIENTI4L CCRR_CTION5

TCE .9884 TRA 4.5450 TC3-2.6899 OAU 1.0640

RC£ .3069 RRA -.3832 RC3 .0905 FAU .01542
rOE .4819 FR4 1.7252 FC3 -.4513 0._ p 19564

8CE 1.O350 _q'A 4.5612 0C3 ?.6915 FSP -622

INC .2994 Vl 79.518

4PO 155.24 V? 34.869

ETC ?65.3? CLP-174.38

NIO-CCX_SIE E_CUTION ACCURACY

S6T 5957.9 S_ 545.9 $63 177.6

I_RT -.655_ _ -.6342 RTF .9619
.%8 3902.8 _3 .0013 R13 -.9619

SGI §_q.6 $62 411.7 THA 176.55

RAP 767.81ECC 1.4866

INJ ? LAT INJ ? LONG

.80 1.51

Z8.31 ?54.74

-.51 344,4?

29.80 23?.46

-3.76 33?.51

33.61 ?09.57

ORBIT 0ETERMINATION ACCUR4C_

ST 1_49.1 _we 348.0 SS 600.7

CRT .7180 CRS -.3345 CST -.9973

LSA 1944.6 HSA 345.4 SSA 14.4

ELI 1850.7 EL? 339.3 ALF ?.43

L4UN(.H OAT£ SEP ? 1970 FLIGHT TINE 204.00 ARRIVAL CATE MAR ?5 1971

HELIOCENTRIC CONIC

RL 150.95 LAL .0(3

RP 108.71 LAP -.40

RC 170.075 GL 2.23
PL_NETCX;ENTRIC CONIC

C3 32.884 VHL 5.734

LN_H ArHTH LN_H TIME
90,00 11 6 32

90.00 17 57 33

lO0.OO 12 16 42

100.00 19 30 4
I10.OO 13 O 37

ll0.0O 71 2 38

01STANCE _3.832

LOL 339.17 VL 25.974 GAL 8.57 AZL 09._0 14CA 285.41 5_A IL_Z.45 ?CO .77367

LOP ?64.33 VP 36.049 GAP 14.53 Ar'P 89.07 TAL 155.75 TAP 81.16 RCA 08.94
GP 13.41 ZAL 41.97 rAP 163.01ET$ 67.20 ZAE 124.36 ErE 170.80 ZAC 116.78

0L4 -18.54 RAL 298.79 RAO 6568.3 V_L 17.420 PTH 2.24 VHP 9.369 CPA -10,81

L-I TIME INJ LAT |NJ LONG INJ RT A_C INJ ArNTH INJ TIME PO CST TIN

17!8.76 -5o27 12.13 167.13 117.86 11 35 11 1118.8

5599.06 28.10 262.11 176.36 92.86 19 30 52 4999.1

1497.33 -6.74 354.69 166.33 119.19 12 41 34 897.3

5300.72 ?9,83 240.?4 176.43 91.65 ZO 58 ?4 4700.7

1354.72 -10.47 342.01 164.09 122.74 13 ?3 17 754.7

5011.10 34.15 718.75 176.44 80.44 2? 26 9 4411.1
CIFFERENTIAL CC_RECTIONS

TOE 1,1603 TR4 4.0964 TC3-2.4046 OAU 1.0577

RCE .3174 RRA -,3952 RE3 .0768 FAU .01374

FCE ,5134 FRA 1.7637 FC3 -.3616 8SP 19734

OOE 1.?079 ORA 4.9124 8C3 2.4059 FSP -60?

INC .4974 Vl 79.518

APO 155.96 v2 34.859

ETC 265.91 CLP-175.33

R4P ?69.98 ECC 1.5417

INJ ? LAT INJ ? LONG

-1.50 5.48

78.78 ?53.45

-?,79 348.17

?9,76 731.44

-6.03 335.67

33.56 209,05

CRBIT 0ETERMINATION ACCURAC¢

ST 1935.7 SR 340.8 55 613.7

CRT .7637 CRS -.3596 CST -.9946

LS4 2037.0 HSA 332.9 SS_ 13.9

ELI 1937.9 EL2 3?8.4 ALF ?.74

MI0-COURSE E_ECUTION ACCURACY
S_T 5964_ ,S_ 530.0 .%3 170.5

RRT -.6394 RRF -.6191RTF .9630

SGt3 5908.1 R"Z3 .0006 RI3 -,9631

$61 5974.? $62 407.5 TH4 176.73
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH CATK _EP 2 1970

HELIOCENTRIC CONIC

RL 1S0.95 LAL .0(]

RP 1(]8.74 LAP -.66

RC 172.049 GL 2.97

PLANE T_ENTRI E CONIE

C_ 36.689 VHL 6.057

LNCJ-I A?'MTH LI_K:H TIM_

9(}.00 I 1 I 44

9(].OO 18 13 47

100.00 12 12 53

1130.00 19 45 18

110.00 12 _8 46

It9.00 21 15 55

FLIGHT TIN[ 206.DO ARRIVAL DATE MAR 27 197|

LOL 339,12 VL

LOP 267.70 VP

GP 13.07 7AL

01STANCE 588.932
25.938 GAL 9.30 AZL 89.30 PICA 288.58 514A 122.25 ECC ,28248 INC .7013 Vl 29.518

36.815 GAP 15,16 AFP 89.78 TAL 154.41 TAP 82.98 RCA 87,71APO 156.78 V2 34.850

40.48 ?AP 166.42 ET$ 70.61 ?AE 124.25 ETE 171,04 ZAC 115.95 ETC 266.50 CLP-J76,e8

0LA -17,51RAL 300,25 RAO 6568,4 VEL 12,572 PTH 2,28 VHP 9.739 0PA -11.26 RAP 272.16 ECC 1.6038

L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ A21qTH INJ TINE PO C$T TIM INJ 2 LAT t-_J 2"LONG

1786,17 -7,40 15,94 170,02 117,41 11 51 30 1186,2 -5.67 9.25

5586,93 28.22 261,12 179,49 92,42 19 46 54 4986,9 28,26 252.56

1556,56 -8,85 358,_ 169,24 118,67 12 38 50 956,6 -4,96 351.66

5291.76 29.87 259.57 179.55 91.50 21 15 30 4691.8 29.73 230.77

1412,84 -12,54 345,18 167,03 122,06 13 21 18 812.8 -8.22 338.75

_008.25 34.15 218.02 179,55 88.31 22 59 24 4408.2 35.54 2'08.84

DIFFERENTIAL COllECTIONS NIO-COURSI[ EXECUTICN ACCURACY ORBIT DETERMINATION ACCURAC_

TOE 1.3372 TRA 5,2676 TC5-2o1355 6AU 1,0479 S6T 5965,9 _ 515,0 5G5 165,8 ST 2015.7 SR 355.6 SS 625.6
ROE .3286 RRA -,4064 RE5 ,0645 FAU ,01211 RRT -,6233 Rf_F -,60_ RTF ,9644 ERT ._026 CRS -.3816 CST -,9962

FOE .5430 FRA 1,8064 FC5 -,2858 8SP 19908 ._ 5988,1 R_3 ,000I R15 -,9644 LSA 2112.5 MSA 320,8 SSA I5.5

BOE 1.3770 8RA 5.2853 BC5 2.1565 FSP -582 SGI 5974.6 ,SG2 402.1 THA 176,91 ELI 2018.5 EL2 317.5 ALF 2.94

LAUNCH DATE _EP 2 19"/'0

HELI_ENTRIC CONIC

FLIGHT TINE 208.00

OISTANCE593.914

ARRIVAL DATE HAR 29 1971

RL 150.95 LAL .D0

RP 108,77 LAP -.85

RC 174.060 GL 5.64

PLANETCXENTRI¢ CONIC

C3 41,067 VHL 6,408
LNCH A2'NTH LI_H TINE

90.00 10 57 42

90.00 18 28 30

IDO.OO 12 9 42
1DO.OO 19 59 12

110.00 12 57 15

110.0(3 21 28 7

DIFFERENTIAL CCRRECTIONS

TOE 1.9"211 TRA 5.6612 TC3-1 .8820 B_J | .05_7

ROE .3405 RRA -.4167 RC5 ,O533 FAU ,01052

FOE .5717 FRA 1.8498 FC5 -.2218 BSP

8DE 1.5588 BRA 5.6766 BC3 1.8828 FSP -563

LOL 339,12 VL 2fl,gO3 GAL 10,14 AZl. 89,09 H¢.A 291.7A ._4A 122,04 ECC ,29211 INC .9128 Vl 29.518

LCP 270,86 VP 36,782 GAP 15,83 A2'P 89,66 TAL 153,09 TAP 84,85 RCA 86.39 APO 157.69 v2 34.841

GP 12,75 ZAL 59,08 ZAP 166,96 ET5 74,_7 21_. 124,08 ETE 171,27 2AC 115,65 ETC 267.09 CLP-177.24

0LA -16.56 RAL 30|.57 RAO 65_.6 VEL I2.745 PTH 2.32 VHP 10.139 OPA -II .65 RAP 274.35 ECC 1.6759

L-I TINE INJ LAT INJ LCN& INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

1850.49 -9.dO: 19.61 172.95 116,84 11 28 55 1250,5 -5.72 12.86

5579,57 28,24 260,69 182,6I 92,15 20 1 29 4979,6 28.24 252.02

1618.21 -10.84 1.77 172.18 118.03 12 36 40 1018.2 -7.01 355.08

5287,08 29,87 239,25 182,66 91.12 21 17 19 4687,1 29.71 230.42

1469,21 -14,56 348.30 170,02 121,27 15 21 44 869.2 -10,31 341.78

5008.85 34.15 218.07 182.64 88.34 22 51 56 4408.8 55.54 208.88

MIO-C.CX_SE E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5962.7 _ 496,4 S(;3 157,4 ST 2089.1 58 326.0 55 657.3

RRT -.6067 RRF -,5885 RTF .9658 CRT ,5565 CRS -.4016 CST -.9973

S_B 5983.5 1_3 -.0001RI3 -.9659 LSA 2186.7 HSA 308.9 SSA 13.0

•T_I 5970.4 SG2 395.7 THA 177.08 EL1 2092,1EL2 306.6 ALF 3.07

LAUNCH OATE S{.P 2 1970

HELIC_ENTRIC CONIC
RL 150.95 LAL .00

RP 108.79 LAP -1.03

RE 176.055 GL 4.24

PLANETOCENTRIC CONIC

C3 46.118 VHL 6.791

LNCH ATMTH LNCH TINE

90.00 I0 54 18

90.00 18 41 5_

I00.00 12 7 0

I00.00 20 II 52

110.00 12 56 2

110.00 21 _Q19

FLIGHT TIME 210.00 ARRIVAL DATE HAR 31 1971

DISTANCE 598.758

LOt. 339.12 VL 25.869 GAL II .04 AZL 88.87 HCA 294.91 SNA 121.84 ECC .30267 INC I .1358 V_-._9.518

LOP 274,05 VP 36.750 GAP 16.54 A?P 89.52 TAL 151.81 TAP 86.71 RCA 84.96 APO 158.72 v2 34.833

GP 12.46 ZAL 37.77 ZAP 167.41ETS 78.50 ZAE 125.91ETE 171.48 ?AC 115.31ETC 267.68 CLP-178.21

CLA -1_,68 RAL 302,82 RAG 6568,7 VEL 12,941PTH 2,36 VHP 10,574 OPA -11.98 RAP 276.53 ECC 1.7590

L-I TIME INJ LAT INJ' LONG INJ RT ASC INJ AZNTH INJ TIN[ PC) CST TIN INJ 2 LAT _NJ 2 LONG

1912.11 -11.27 23.17 175.91 116.15 II 26 10 1312.1 -7.66 16.35

5576.36 28,25 260,45 185,72 92,04 20 14 49 4976.4 28.25 251 .79

1677_55 -12.72 5.18 175.16 117.28 12 54 57 1077.5 -8.96 358.40

5286,17 29,87 239,16 185,77 91,09 21 59 58 4686.2 29.71 230.36

1525.94 -16,47 551.39 173.03 120.59 15 21 26 923.9 -12.51 344.75

5{312.53 34.15 218.36 185,75 88.51 23 2 52 4412.5 33.57 209.16

DIFFERENTIAL COI_IECTIONS NI0-CCURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TDE 1.7141 TRA 6.0808 TC3-1.6459 BAU 1.0159 ,SCAT5955.7 SGR 481,0 SG_ 151.4 ST 2156.7 SR 318.2 SS 649.3

ROE .3551 RRA -,4258 RC5 ,0433 FAU ,00894 RRT -,5894 RRF -,5725 R7F ,9675 CRT ,5668 CRS -,4203 CST -.9981
FOE .fK]02 FRA 1.8961 FC5 -.1678 BSP 20194 S(_ 5975.1 R_ -.0002 RI5 -.9675 LSA 2255.1 HSA 297,5 5SA 12.6

_OE I .75DO 8RA 6.0957 8C3 1.6444 FSP -543 5_1 5962.4 S_2 388.2 THA 177.26 ELI 2159.9 EL2 295.6 ALF 3.16

LAUNCH DATE SEP 2 1970 FLIGHT TINE ZI2.00 ARRIVAL DATE APR 2 1971

_LIOCENTRIC CONIC 0ISTANCE 603,4]9

RL 150.95 LAL ,DO LCL 339,12 VL 25,835 GAL 12,01 42'1. 88,63 HCA 298,07 S_4A 121,65 ECC ,31428 INC 1,3663 VI 29,518

RP 108.82 LAP -1,21 LOR 277,19 VP 345,719 GAP 17,32 A2'P 89,36 TAL 1_0,fl7 TAP 88,65 RCA 85,41 APO 159,88 v2 34.825

RC 178.O36 GL 4.79

PLANETCX:ENTRIC CONIC

C3 51.967 V_L 7.209

LNCH AZNTH LNCH TIME

90.00 10 51 23

90.00 18 54 3

I00.00 12 4 A2

IDO.O0 2O 23 25

110.00 12 55 1

110.00 21 49 55

OlFFE_I[NTIAL CORRECTIONS

TOE 1.9174 TRA 6,5L_5 TCS-I .4205 _AU .9871

ROE .3663 RRA -.4533 RC3 .0542 FAU .DO735

FOE .62_0 FRA 1,9462 FC5 -,1_4 _SP 20258
8OE 1.9521 8RA 6.5438 Be3 1.4207 FSP -524

GP 12.19 ?AL 36.57 ZAP 167.78 ETS 83.00 ZAIE 123.72 ETE 171.69 ?AC 115.0{3 ETC 268.26 CLP-179.20

OLA -14.86 RAL 303.98 RAO 65_.9 Vl[L 13.165 PTH 2,40 VHP 11.049 OPA -12.26 RAP 278.71 ECC 1.8553

L-I TIN[ INJ I.AT INJ LON_ INJ RT A_ INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
1971.30 -13.02 26.63 178.89 113.37 11 24 ta 1,371.3 -9.50 19.73

5576.81 28.25 260.49 |88.B0 9_.05 20 27 0 4976.8 28.23 251.82

1734,74 -14,48 8,51 178,16 116,44 12 35 36 1134,7 -10,81 1.64

5288,60 29,87 239,34 188,86 91,18 21 51 34 4688.6 29.72 230.54

1577,10 -18,27 354,46 176,06 119.40 13 21 18 977,1 -14.22 547.69

5019.01 54.16 218.86 188.86 88.81 23 13 14 4419,0 33.62 209.66

NI0-COURSE EXECUTION ACCURACY OR6IT 0ETERMINATION ACCURACY

5_T 5945.1 SGR 462.8 SG3 145.7 ST 2218.5 SR 310.1 SS 661.8

RRT -.5709 RRF -.5556 RTF .9694 CRT .3945 CR$ -.4383 CST -.9987

$66 5963,1 823 -,0002 R13 -,9694 LSA 2318,0 HSA 285.7 SSA 12.1

SGI 5951.0 SG2 379.6 THA 177.44 ELI 2221.7 EL2 284.5 ALF 3.21
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE SEP Z 1970 FLIGHT TIN[ 214.00 ARRIVAL DATE 4PR 4 1971

l'qEL IOCENTRI C CONIC

RL 150.95 LAL .0(3

RP 106.84 LAP -|.38

RC 180.002 GL 5.29
PLANE TOCENTRI C CONIC

C3 58.767 VHL 7.666

LNO,I AZNTH LNCH TINE

90.00 tO 48 52

9(3.00 19 5 7

100.00 12 2 43

1OO.00 20 33 57

110.0(3 12 54 11

110.00 21 58 58

OIFFERKNTIAL CORRECTIONS

TOE 2.1332 TRA 7.O113

ROE .3802 RRA -.4300

FOE .6588 FRA 2.0009

808 2.1668 6RA 7.0250

OI STAI_E 607.928

LGq.. 339.12 VL 25.802 GAL 13.05 AZL 88.39 PICA 301.23 SNA

LOP 280.36 vP 36.689 GAP 18.17 AlP 89.16 TAL 149.38 TAP

GP 11.94 ZAL 35.46 ZAP 168.05 ET$ 87.85 ?AS" 123.51 ETE

TC3-1.RJlI 8AU .9518

Re3 .0Z62 FAU .00573

re3 -.0844 8SP 20245

8C3 1.2114 FSP -503

121.45 ECC .32708 INC 1.6128 VI 29.518

90.61 RCA 81.73 APO 161.18 V2 34.818

171.88 ?AC 114.69 ETC 268.83 CLP 179.79

0LA -J4.1] RAL 305.05 RAO 6569.1 VEL 13.421 PTH 2.45 VHP 11.570 DPA -12.48 RAP 280.88 ECC 1.9672

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ ARNTH INJ TINE PC) CST TIN INJ 2 LAT INJ 2 LONG
2028.21 -14.65 30.01 181.88 114.50 11 22 40 1428.2 -11.23 23.01

5580.49 Z8.24 260.75 191.86 92.19 20 38 7 4980.5 28.24 Z52.09
1789.92 -16.13 11.78 181.17 115.52 11 32 33 1189.9 -IZ.56 4.81

5294.01 29.86 239.74 191.92 91.39 22 2 11 4694.0 29.74 230.94

1628.72 -19.97 357.50 179.11 118.34 13 21 20 1028.7 -16.03 350.60
5027.97 34.18 219.56 191.95 89.22 23 22 46 4428.0 33.69 210.35

NI0-EClJRSIE EXECUTION ACCURACY CRSIT 0ETERNINATION ACCURAC_

`%T 5931.7 SGq 443.6 SG3 140.3 ST 2274,4 SR 301.7 SS 675.4
RRT -.5509 _ -.5372 RTF .9714 CRT .4203 ORS -.4560 CST -.9990

S_ 5948.2 _3 -.(3001 RI3 -.9714 LSA 2375,8 NSA 274.2 SSA 11.7

,%1 5936.7 SG2 36<3.9 THA 177.63 EL1 2277.9 EL? 273.3 ALF 3.14

LAUNCH 0ATE S£P 2 1970 FLIGHT TINE 216.00 ARRIVAL 0ATE APR 6 1971

HELIOCENTRIC CONIC OISTAI_:E 612.1_

RL 150.95 LAL .(30 LE_. 339.12 VL 25.769 GAL 14.20 A?I. _.12 h(A 304.39 _A 121.27 ECC .34123 INC 1.8762 V! 29.518
RP 108.86 LAP -1.55 LOP 283.52 VP 36.61_ GAP 19.10 AR'P 88.94 TAL 148.25 TAP 92.64 RCA 79.89 APO 162,65 V2 34.812

RC 181.954 GL 5.75 GP 11.72 ZAL 34.44 ZAP 168.L_ ETS 93.00 ?AK 123.26 ETE 172.08 ?AC 114.38 ETC 269.40 CLP 178.76
PLANETOC[NTRIC CONIC

C3 66.709 _ 8.168 OLA -13.41RAL _06.03 RA0 6_69.3 VEL 13.714 PTH 2.51 VHP 12.142 OPA -12.64 RAP 283.02 ECC 2.0979

LNO-_ ATNTH LNCH TINE L-I TINE INJ LAT INJ _ |NJ RT AS(: INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 10 46 40 2082.94 -16.17 33.32 184.86 113.57 11 21 23 1482.9 -12.85 26.21

90.00 19 15 8 5587.02 28.L_Z 261.23 194.88 92.42 20 48 15 4987.0 28.26 252.57

100.(30 12 l 0 1843.13 -17.66 14.99 184.16 114.52 12 31 43 1243.1 -14.20 7.90

100.00 20 43 30 5302.06 29.85 240.34 194.95 91.71 22 11 32 4702.1 29.77 231.53

110.00 12 53 28 1678.78 -21.56 .52 182,16 117.19 13 21 27 1078.8 -17.74 353.47
110.00 22 7 31 5039.18 34.18 220.44 Jg_.01 89.74 23 31 _0 4439.2 33.77 211.22

0IFFERI[NTIAL CORR1ECTION$ NI0-CCURSI[ [XECUTION ACCURACY OK_IT OETERNINATION ACCURACY

TOE _.3646 TRA 7.5320 TC3-1.0156 6AU .9039 5GT 3916.9 SGR 413.6 5G3 135.3 ST 2325.8 5R 293.1 SS 690.6

ROE .3949 RRA -.4423 RC3 .0191FAU .00404 RRT -._28_ _ -.5167 RTF .9736 CRT .4453 CR$ -.4740 CST -.9993

FOE .6902 FRA 2.O614 FC3 -.0524 8SP 20150 _ 5932.J RZ3 .0002 RI3 -.9736 LSA 2429.7 HSA 262.6 5SA 11 .3

80E 2.3973 BRA 7.54_ 8C3 1.0138 FSP -4BO SGI 5921.Z ,%2 359.3 THA 177.82 ELI 2329.5 EL2 Z62.0 ALF 3.25

L4UNCH 04TE SIP Z 1970 FLIGHT TIN£ 218.00 ARRIVAL C4TE APR 8 1971

H[LIOCENTRIC CONIC CISTANCE 616.160

RL 150.95 L4L .00 LOt. 339.12 VL 25.738 GAL 15.44 AZL 87.84 PiCA 307.55 SNA

RP 108.87 LAP -1.71 LOP 286.68 VP 36.632 GAP 20.13 AZP 88.68 TAL 147.20 TAP

RC 183.891 GL 6.16 GP 11.50 ?AL 33.52 ZAP 16B.27 ETS 98.42 ZAE 122.97 ETE
PL4NET(XENTRZC CONIC

C3 76.033 VHL 8.720 CLA -12.78 RAL 306.92 RAO 6569.5 VEL 14.049 PTH 2.56 VHP 12.775 0PA -12.76 RAP 285.13 £CC 2.2513

LNC_ AZMTH LN(H TII_ L-I TINE INJ LAT INJ LONG INJ RT A,_ " INJ A_4TH INJ TII,_ PO CST TIM INJ 2 LAT INJ 2 LONG

90,00 10 44 44 2135.48 -17.57 36.53 187.81 112.57 11 20 20 1535.5 -14.36 19.33

90.00 19 24 9 3596.10 28.19 261.89 197.84 92.76 20 37 25 4996.1 28.28 253.23

100.(30 !I 59 29 !894.34 -19.08 18.13 187.14 II3.46 I2 31 3 1294.3 -15.74 10,93

I[30.00 20 52 6 5312.47 29.82 241.11 197.9_ 92.11 22 20 39 4712.5 29.80 232.31

llO.OO 12 52 51 1727.2'0 -23.04 3.30 185.19 115.98 13 2J 38 1127.2 -19.35 356.30

II0.00 22 15 14 3052._7 34.18 221.47 I¢)8.03 90.35 23 39 26 4452.4 33.85 212.24

0IFFER[NTIAL CC_CTIONS NI0-C..OURS4E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE 2.6133 TRA 8.0956 TC3 -,8338 BAU .8477 ,%T 5900.5 S_ 402.8 .5G3 130,6 ST 2372.4 SR 284.2 SS 707.9

RO£ .4106 RRA -,4426 RC3 .0130 FAU .0_226 RRT -.5033 I_ r -,4933 RTF .9759 CRT .4699 CRS -,4927 CST -.9995

rOE .7239 rRA 2.12_7 FC3 -.0257 8SP 19923 S_ 5914.2 R_3 .0005 RI3 -.9759 LSA 2479.3 MSA 250.9 SSA 10.8

8OE 2.6453 8RA 8.1077 8C3 .8339 FSP -456 5G1 5gO4,0 .T_v2 347.8 THA 178.03 ELI 2376.2 EL2 _50.5 ALF 3._6

121.09 ECC .35692 INC 2.1602 Vl 19.518

94.74 RCA 77.87 APO 164,31 V2 34.806

172.26 ZAC 114.07 ETC 269.96 CLP 177.68

LAUNCH DATE ,S_P 2 1970 FLIGHT TINE LP20.00 ARRIV4L CATE APR 10 197!

H_LIOCENTRIC CONIC

RL 150.95 LAL .00

RP J08.89 LAP -1.87

RC 185.813 GL 6.33
PLANE TC_ENTRIC CONIC

C3 87.048 vt_ 9.330

LNOd AZHTH LN_H T_I_
90.OO I0 43 !

90.00 19 32 12

I0(3.00 11 58 7

I00.00 213 59 47

110.00 12 52 16

110.00 22 22 7

01STANCE 619.793

LOL 339.12 VL 23.707 GAL 16.81 AlL 87.53 HCA 310.70 S_4A 120.91 ECC .37438 IN( 2.4693 Vl 29.518

LOP 189.85 VP 36.606 GAP 21.17 A?P 68,39 TAL 146.24 TAP 96.94 RCA 75.65 APO 166.18 V2 34.801
GP 11.31 7AL 32.71 lAP 16_.|9 ETS 104.02 7/_[ 122.64 ETE 172.45 ?AC 113.76 ETC 270.50 CLP 176.57

0LA -IZ.2I RAL 307.71 RAO 6_.7 _L 14.436 PTH 2.62 _P 13.477 OPA -12.84 RAP 2H7.20 ECC 2.4326
L-I TINE ZNJ LAT INJ LONG INJ RT AS_ INJ A?NTH INJ TIN_ PO CST TIM INJ _ LAT INJ 2 LONG

2185.77 -!8.86 39.67 190.7_ 111,52 II 19 26 1585.8 -15.77 37.35

5607.45 28.15 262.72 L:_0.7_ 93.17 21 5 39 3007.4 28.30 254.06

1943.47 -20.38 21.20 190.07 I12.35 12 30 30 1343.5 -17.17 13.88

5324.98 29.79 242.04 200.83 92.60 22 28 32 4725.0 29.83 233.23
1773.88 -24.40 6.44 188.18 114.72 13 21 50 1173.9 -2'0.86 359.09

5067.34 34.17 222.64 _0.99 91.04 23 46 35 4467.3 33.94 213.40
ORBIT 0ETERNINATZON ACCURACY

ST 2413.7 SR 275.3 55 727,5

CRT .4947 CRS -.51Z6 CST -.9997

LSA 2524.6 HSA 239.1 $SA 10.4

ELI 2417.6 EL_ 238.9 ALF 3._6

OIFFERI[NTIAL CCRRl[CTIONS

TOE 2.8812 TR_--8.7076 TC3 -.6655 BAU .7746

RO£ .4276 RRA -.4391RC3 .0079 FAU .0_37

FOE .7600 FRA 2.2038 FC3 -.0037 8SP 19568

BOE 2.9128 BRA 8.7187 8C3 .6656 FSP -431

NIO-C_ EXECUTION ACCURAC_

SGT 5881.7 SGR 381.2 ,%3 126.2

RRT -.4741RRF -.4660 RTF .9784

SG8 5895.0 R23 .0008 R13 -.9784

_1 5885.5 S_2 335.5 TH4 178.23
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5, 1970=

LAUNCH 0ATE SEP 3 1970 FLIGHT TIME 70.00 ARRIVAL 0ATE NOV IZ 1970

HELIOCENTRIC CONIC

RL 150.91LAL .[30

RP 108.09 LAP -1.50

RC 40.174 GL -6.70

PLANE TOCENTRIE CONIC

C3 32.582 VHL 5.708
LNCH AZNTH LNCH TJI_

90.00 9 }8 53

90.00 II 34 7

ZOO.OO 10 18 52
100.00 13 36 48

II0.00 10 27 19

llO.O0 15 44 51

0ISTANC£ 167.377

LCL 340.09 VL 23.914 GAL -2.42 AZL 91.60 HCA 70.09 S_4A 111.81 EdC .35193 INC 1.5981 Vl 29.525

LOP 50.17 VP 35.618 GAP -20.52 ATP 90.54 TAL 184.47 TAP 254.56 RCA 72.46 APO 151.16 V2 35.060

GP -9.57 7AL 95.92 ZAP 12.58 ETS 127.65 2AE 167.95 ETE 338.97 ZAC 91.19 ETC 259.63 CLP 8.Z0

CLA -27.56 RAL 240.73 RAO 6568.3 V[L 12.408 PTH 2,24 VHP

L-! TINE INJ LAT INJ LONG INJ RT A,_ INJ AZNTH INJ TIME

1200.23 II.18 _42.91 114.76 116.18 9 58 53

824.91 21.21 319.95 119.12 109.22 II 47 52

1070.98 7.45 331.45 J12.78 119.03 10 36 43

5717.43 25.22 270.16 120.53 106.60 15 12 6

1044.45 1.31 325.66 109.00 124.16 10 44 44

5316.72 32.19 241.78 182.57 102.17 17 13 28

DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCLMACV

TOE .1636 TRA -.6550 TO3 .1}84 BAU .0646 ,T_T 775.9 _ 440,9 S&3 63.9

ROE -.4346 _A -.0173 Re3 -.0534 FAU .02126 RRT o,]951 RRF .L_37 RTF -.6562

FOE -.0925 FRA ,3089 FC3 -.3650 8SP 1869 _ 89_.4 1_3 -.040J R]3 .6622

mE .4644 BRA .6553 BC3 .1483 FSP -140 S_1 782.7 ,_2 4_.7 THA 170.93

17.553 0PA -27.95 RAP 233.39 ECC 1.5362

PO CST TIN INJ 2 LAT INJ Z LONG

600.2 14.6? 335.9?

224.9 23.63 3f?.17

471.0 ll.?6 324.74

5117.4 27.25 761.95

444.5 5.79 319.43

4716.7 33.53 237.80

ORBIT CETERNINATION ACCURACY

ST 276.6 SR 436.3 SS 153.4

CRT -.5830 ORS -.6469 CST .9889

LSA 489.1MSA 2?5.6 SSA 16.4

ELI 473.2 EL2 2'07.2 ALF 115.51

LAUNCH 04TE SEP 3 197[] FLIGHT TINE 72.00 ARRIVAL CATE NOV 14 1970

HELIOCENTRIC CONIC 01STANCE 174.072

RL 190.91 LAL .0(3 LO- 340.09 VL 24.251 GAL °2.49 A2'I. 91.39 HCA 73.29 5NA 113.36 ECC .33378 INC 1.3887 Vl 29.525

RP 108.05 LAP -1.33 LOP 53.38 VP 35.858 GAP -19.32 A2'P 90.40 TAL 185.00 TAP 258.29 RC4 75.52 APO 151.20 V2 35.073
RE 40.345 GL -6.27 GP -10.07 7AL 96.79 2AP 11.90 ETS 119.22 ZAE 165.22 ETE 338.95 ZAC 90.86 ETC 259.86 CLP 6.36

PLANETOCENTRIC CONIC
C3 28.846 VHL 5.371 OLA -26.9G RAL 239.88 RA0 6368.2 VEL 12.256 PTH 2.21 VHP 11.886 OPA -28.82 RAP 234.70 ECC 1.4747

LN_..P/ AZHTH LN_H TIME L-I TIME INJ LAT INJ _ INJ RT AS_ INJ AI_4TH INJ TJl4E PO CST TIM INJ 2 LAT JNJ ? LONG

90.00 9 16 LPZ 1232.83 10.,_0 344.80 111.14 116.56 9 36 55 632.8 13.69 337.86

90.00 11 49 50 731.15 23.18 313.79 116._0 I06.74 12 2 1 131,2 25.75 305,73

1130.00 10 3 45 1079.75 7.16 331.94 109.51 119.10 10 21 45 479.8 10.98 375.74
1OO.00 13 45 8 5647.51 215.49 265.36 117.32 104.38 15 19 13 5047.5 28.21 756.98

110.00 10 17 11 1037.60 1.57 325.30 106.07 124.15 10 34 28 437.6 6.05 319.07

110.00 15 48 12 5262.43 32.90 237.70 119.10 99.85 17 15 54 4662.4 33.91 228.61

OIFFERENTIAL CORRECTIONS NIO-COLM,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1651 _PRA -.6355 TC3 .1891 8AU .0782 ,_T 806.7 56R 446.5 563 71.0 ST 288.3 SR 439.3 SS 153.?

ROE -.4117 RRa -.0150 RC3 -.0730 FAU .02249 RRT -.L_I0 RIRF .2517 RTF -.6769 CRT -.6012 ORS -.6346 CST .9909
FDE -.0900 FRA .3124 go3 -.6750 BSP 2026 SG6 9_.J R_3 -.0432 R13 .6836 LSA 497.1 NSA 2?8.5 SSA 17.1

mE .4436 8RA .6357 0C3 .2027 FS,P -160 S(;I 815.1 .S02 431.0 THA 170.29 ELI 481 ,6 EL? 210,1 ALF 117.10

LAUNCH OATE SEP 3 1970 FLIGHT TIHE 74.00 ARRIVAL CATE NOV 16 1970

HELIOCENTRIC CONIC CISTANCE 180.792

RL 150,91 LAL .[30 LOL 340.09 VL 24.561 G4L -2.58 AZL 91.19 HCA 76.50 ,_A 114.84 ECC ,31698 INC 1.1857 V! ?9.5?5

RP 108 .OI LAP -1.15 LOP 56.59 VP 36,081 GAP -IB.17 AZP 90.28 TAL 185.59 TAP 262.10 RCA 78.44 APO 151 .74 V? 35.086

RE 40.697 GL -5.75 GP -10.63 7AL 97.79 ?AP 11.53 ETS 109.77 7AE 162.55 ETE 3}8/67 ZAC 90.46 ETC 260.09 CLP 4.50

PLANETOCENTR|C CONIC

C3 ?5.646 VHL 5.064 0LA -26,25 RAL 2}8.90 RAO 6568.0 V[L 12.125 PTH 2.17 VHP 11.252 0PA -29.73 RAP 235.97 ECC 1.4771

L_H A_MTH LNCH TINE L-I TIWE INJ'LAT INI LONG INJ RT ASC INJ AS_4TH INJ TINE PC) CST TIM INJ ? LAT INJ ? LONG

90.00 8 54 L:_ 1264.08 9._4 346.60 107.55 116.89 9 15 27 664.1 12.78 339.70

90.00 12 4 2 641.44 24.80 307.72 113.62 104.12 12 14 43 41.4 ?6.50 ?99.46

100.[30 9 47 10 1093.59 6.70 332.71 106.19 119.Z0 10 5 24 493.6 10.54 3?6.03

IGO.O0 13 53 55 5575.21 27.61 260.Z8 114.34 101.93 15 26 50 4975.2 28.98 751.74

110.00 10 5 79 1036.09 1.63 325.22 103.05 I24.15 10 22 45 436.1 6,10 318.99

110.00 15 52 5 5L_3.47 33.48 233,}8 115._0 97.34 17 18 51 4605.5 34.13 274.18

OIFFERENTIAL CORR[CTION$ MIO-C(_SE_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE .1649 TRA -.6169 TC3 .2477 8AU .0913 _T 8_8.7 _R 452.2 ,_3 78.8 ST 299.0 SR 441.0 55 151.Z

ROE -.3898 Rg'A -.0131 RC3 -.0975 FAU .02}84 RRT -.2483 RRF .2826 RTF -.6958 CRT -.6154 CRS -.6136 CST .9917

FOE -.O854 FRA .3156 FC3 -.8047 BSP 2153 S(_ 952.9 R23 -.0484 R]3 .7033 LSA 503.0 MSA 231.1 SSA 17.9

6OE .4232 8RA .6171 8C3 .2662 FSP -181 _,0I 848.9 _ 432.8 THA 169.66 ELI 488.5 EL2 212.8 ALF 118.53

LAUNCH OATE S4EP 3 1970 FLIGHT TINE 76.00 ARRIVAL DATE NOV 18 1970

ME&IOCENTRIC CONIC OISTANK_E 187,531

RL 150.91 LAL .00 LOL 340.09 VL 24.844 6AL -_.69 AZL g0.99 HCA 79.71 _A

RP 107.97 LAP -.97 LOP 59.80 vP _6.287 GAP -17.08 AZP 90.18 TAL 186._6 TAP
RE 41.209 GL -5.13 GP -11.24 ZAL 98.94 ZAP 11.53 ETS 99.76 ZAE 159.96 ETE

PLANETOCENTRIC CONIC

C3 22.910 VHL 4.786 OLA -25.40 RAL 237,8| RAO 6567.9 _EL 12.012 PTH 2.14 VHP

LNCH A_HTH LKH TIME L-I TINE INJ LAT

90.00 8 32 19 1296.44 8.24

90.00 12 17 24 5841.77 26.12

100.00 9 29 _0 1112.36 6.07

100.00 14 3 5 5501.08 28.54

II0.00 9 522"2 1040.08 1.48

110.00 15 56 32 5146.13 33.90

DIFFERENTIAL CORRECTIONS

TOE .1628 TRA -.5985 TC3 .3147 8AU .1040

ROE -.3687 RRA -.0115 RC3 -.1279 FAU .02534

FOE -.0786 FRA .3182 FC3 -.9577 8SP L_7I

OOE .4030 BRA .5987 8C3 .3396 FSP -206

116.25 ECC .30148 INE .9874 Vl 29.525

265.97 RCA 81.22_ APO 151.50 v2 35.098

3}8.21 7AC 90.00 ETC 260.32 CLP ?.60

10.647 OPA -30.68 RAP 237.22 ECC 1.3770

INJ [.(]W_ INJ RT'AS_C INJ k_4TM INJ TINE PO CST TIN INJ ? LAT INJ 2 LONG

348.45 104.01 117.19 8 53 55 696.4 11.82 341.60

279.54 110.52 101.34 13 54 46 5241.8 27.42 271.11

333.75 102.84 119.32 9 47 52 512.4 9.94 3?7.09

254.97 111.01 99.28 15 34 46 4901.1 29.53 ?46.30

325.43 99.99 124.15 10 9 42 440.1 5.95 319.?0

228.78 111.78 94.66 17 22 18 4546,1 34.18 219,54

MID-COURSE EXECUTION ACCURACY ORBIT 0£TERNINATION ACCURACY

5GT 870.5 S¢_R 458.3 SG3 87.6 ST 307.7 5R 441,4 5S 147.?

RRT -.2777 RRF .3172 RTF -.7129 CRT -.6255 CRS -.5811 CST .9887

SG8 983.8 1_3 -.09_? RI3 .7215 LSA 506.3 MSA 233.4 SSA 18.8

SGI .88?-.8 562 434.1 THA 168.99 ELl 493.3 EL2 214.8 ALF 119.74
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 0ATE S£P 3 1970 FLIGHT TIN[ 78.00 ARRIVAL {_4TE NOV Z0 19763

HELIOCENTRIC CONIC

RL 150.91 LAL ,00

RP 107.93 LAP -.79

RC 41.891 GL -4.39

PLANE TO(ENTRI C CONIC

C3 ZO.575 VHL 4.536

LN(J4 A2'NTH LNCH TIME

90.00 8 1O O

90.00 12 30 18

I00.00 9 10 26

I00.00 14 12 33

l lO.O0 9 37 58

II0.00 16 I 31

OIFFERENTIAL CORR1ECT IONS

TOE .1430 TRA -.5805 TO3 .3758 BAU .1129

RDg -.3483 I_RA -.0100 RC3 -.1647 FAU .02699

FOE -.0681 FRA .3210 FC3-I.13§8 8SP 23fl6

BOE .3765 8R4 .5806 8C3 .4103 FSP -231

01STAI_g 194.285

LOt. 340.09 VL 25.104 GAL -2.BO ATL 90.79 h_4 82.93 5NA 117.59 ECC ._8724 INC .7934 Vl 29.525

LOP 63.01 VP 36.477 GAP -16.03 AZP 90,10 TAL 186.98 TAP 269.91 RC* 83,81 APO J51.36 V2 35.111

GP -11.91 2AL 100.21 ?AP 11.93 gTS 89,84 2AE 157.49 ETE 337.60 2AC 89.47 ETC 260.54 CLP .66

0L4 -24.41 RAL 236.63 RAO 6567.8 VEL 11.915 PTH 2.12 VHP 10.072 0P4 -31.67 RAP 238.42 ECC 1.3386

L-I TINE INJ LAT INJ LONG INJ RT A_ INJ ATNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1331.09 7.16 350.42 100.53 117.47" 8 32 11 731.1 10.78 343.62

5755.24 27.13 273.41 IO7.26 98.43 14 6 14 5155.2 28.02 264.85

1136.00 5.28 335.06 _3.SI 119.46 9 29 22 536.0 9.17 328.43

5425.57 29.25 249.47 IO7.57 96.47 15 42 59 4825.6 29.84 240.71

1049.64 1.1| 325.93 96.92 124.17 9 55 27 449.6 5.59 319.70

5084.69 34.|4 223.99 107.99 91.8A 17 26 15 4484.7 34.02 214.75

NI0-ODURSIE EXECUTION ACCURACY ORgIT 0ETERI41NATION ACCURACY

SGT 8_'Z.9 ._ 464.8 S03 97.3 ST _Ol .8 SR 440.0 SS 140.9

RRT -.2872 _ .3548 RTF -.72J6 CRT -.5912 CR$ -.5257 CST .9851

1006.7 R23 -.0847 R|3 .7330 LSA 496.6 HSA 239.8 5SA 19.9

SGI 906.0 5G2 438.8 THA 168.85 ELI 485.9 EL2 2L:_.4 ALF 118.44

LAUNCH 0ATE SEP 3 1970 FLIGHT TINE 80.00 ARRIVAL 0ATE NOV 22 1970

HELIOCENTRIC CONIC

RL 150.91 LAL .00

RP 107.89 LAP -.60

RC 42.728 GL -3.54

PLANE TC(ENTR I C CONIC

C3 18.589 VHL 4.311

LNO-I ATNTH LNCH TIME
gO.O0 7 47 21

90.O0 12 42 56

IO0.O0 8 5O 39

I[30.00 14 _ 20

I10.00 9 _ 26

110.00 16 7 2

OISTANCE 201.049

LOL 340.09 VL 25.341 GAL -2.91 AZL 90.60 HCA 86.14 SMA

LOP 66.23 VP ]6.652 GAP -15.03 AZP 913.04 TAL I87.76 TAP

GP -12.66 ZAL 101.59 ZkP 12.73 ETS 80.60 FAg 155.16 ETE

118.85 £CC .27419 INC .6019 VJ 29.525

273.91 RCA 86.26 APO 151.43 V2 35.123

336.84 ZAC 8H.85 ETC 260.76 CLP -1.32

OLA -23.27 RAL 235.38 RAO 6567.8 VEL 11.831 PTH 2.10 VHP 9.525 OPA -32.72
L-I TINE INJ LAT ]NJ I._ |NJ RT ASC |NJ AZNTH INJ TINE PO CST TIM

1368.75 5.97 352.55 97.14 117.73 8 I0 10 768.7

3669.45 27.84 267.27 103.89 95.41 14 17 26 5069.5
1164.44 4.33 336.63 96.24 119.61 9 I0 3 564.4

5348.99 29.70 243.8_ 104.06 93.53 15 51 29 4749.0
1064.78 .54 326.72 93.88 124.18 9 40 10 464.8

5021.42 34.17 219.05 104.17 88.92 17 30 44 4421.4

OIFFERENTIAL CCRlq[CTION$

TOE .1623 TRA -.5535 TC3 .4930 6AU .1333

ROE -.3291 RRA -.OO95 RC3 -.2109 FAU .02902

FOE -.0578 FRA .3194 FC3-1.3515 8SP 2711

BO£ .3670 _A .5536 8C3 .5362 FSP -268

RAP 239.56 ECC 1.3059
INJ 2 LAT INJ 2 LONG

9.64 345.79

28.30 258.59

8.24 330.03

29.88 235.02

5.02 320.50

33.64 209.85

ORBIT DETERIAINATION ACCURACY

ST 323.1 SR 437.4 SS 133.6

CRT -.6610 CRS -.4681CST .9596

LSA 509.4 NSA 231.6 SSA 20.8

EL1 500.9 EL2 211.7 ALF 122.52

NI0-CCX_SiE EXECUTION k'CCURACY

$6T 931.8 5GR 473.9 $63 108.5

RRT -.38_ RRIr .4019 RTF -.7535

S_ 1045.4 R_3 -.0562 R13 .7638

$61 951.9 $62 432.1 THA 166.74

LAL)NCH 0ATE SEP 3 1970 FLIGHT TINE 82.00 ARRIVAL CATE NOV 24 1970

HIELIOCENTRIC CONIC

RL 150.91 LAL .00

RP 107.86 LAP -.41

RC 43.711 GL -2.56

PLAN[TCK:ENTRIC CONIC

C3 16.905 VHL 4.112

LN(.H ATNTH LNCH TINE

90.OO 7 24 29

9_3.00 12 55 27

tO0,00 8 30 13

IOO.O0 14 32 24

110.00 9 6 0

II0.O0 16 13 7

DIFFERENTIAL CORRECTIONS

TOg .1560 TRA -.5346 TC3 .5_85 _U .1459

ROE -,5O99 RRA -.0085 RC3 -.265O FAU .03113

FOE -.0401 FRA .3L=_02 FC3-1.5945 88P 285|

.3469 BRA .5347 8C3 .6454 FSP -304

CISTANCE 207.820

LOt. 340.09 VL 25.558 GAL -3.03 AZL 90.41 PICA 89.36 SNA IL_).O3 ECC .26228 INC .4118 Vl 29.525

LOP 69.45 VP 36.814 GAP -14.07 ATP 90.00 TAL 188.59 TAP 277.96 RCA 88.55 APO 151.51 V2 35.135

GP -13.50 7AL 103.07 2AP 13,90 ET5 7_.47 7AE 152.98 ETE 335,94 ZAC 88.13 ETC 260.97 CLP -3.36

OLA -21.98 RAL 234_08 RAC 6567.7 V[L 11.760 PTH 2.08 VHP 9.005 DPA -33.82 RAP 240.63 ECC 1.2782

L-I TII4E INJ LAT INJ LOIqG INJ RT A$C INJ A;PNTH INJ TIN([ PO CST TIM INJ 2 LAT INJ 2 LONG

1409.71 4.67 354.85 93.88 117.96 7 47 58 809.7 8.37 348.13

5584.35 28.23 261.04 10(3.48 92.33 14 28 32 4984.4 28.25 252.37

1197.55 3.2! 338.46 93.08 119,74 8 50 10 597.5 7.15 331.88

5271.75 29.89 238.09 100.52 90.52 16 0 16 4671.7 29.64 229.29

1085.38 -.25 327.79 90.92 124.18 9 24 5 485.4 4.23 321.58

4956.6/] 33.97 214,01 IO0",38 85.94 17 35 43 4356.7 33.03 204.89

NIO-COURSIE EXECUTION ACCURACY ORBIT 0ETERt4INATION ACCURACY

$6T 962.7 S_ 483.9 8G3 120.8 ST 324.9 SR 431.9 SS 124.3

RRT -.40_8 RRF .4490 RIT -.7678 CRT -.6630 CRS -.3454 CST ,9156

S(_ 1077.5 R23 -.0644 RI3 .7797 LSA 5D2.9 MSA 232.6 SSA 22.2

$61 9_7.5 $6_ 431.2 THA 165.69 ELI 497.5 EL2 211.1ALF 123.23

LAUNCH OATE _IEP 3 1970 FLIGHT TIN[ 84.00 ARRIVAL DATE NOV 26 1970

H_LIOCENTRIC CONIC

RL 130.91 LAL .00

RP IO7.82 LAP -.22

RC 44.829 GL -1.45
PLANETOCENTRIC CONIC

C3 15.484 Vl,,fl,. 3.935

LNCH AZNTH LNCH TINE

90.O0 ? 1 25
_3.00 13 7 38

1O0.00 8 9 20

IOO.O0 14 42 47
110.00 8 48 52

110.00 16 19 44

0ISTANCE 214.594

LOt. 340.09 VL 25.755 GAk -3.15 42_. 90.22 I'_A 92.58 S_4A 121114 ECC .25145 INC .2216 VI 29.525

LOP 72.67 VP 36,9_2 GAP -13.15 A2P 89,99 TAL 189.46 TAP 282.04 RCA 90.68 APO 151.60 V2 35.146

6P -14.42 _AL |04.61 _AP 15,40 ETS 65.57 24£ 150.96 ETE 334.89 2AC 87,31 ETC 26_.17 CLP -5.46

OLA -20.54 RAL 232.76 RAO 6567.6 VlEL 11.699 PTH 2.06 VHP 8.513 OPA -35.00
L-I TINE INJ LAT INJ LONG INJ RT A$C INJ A2'NTH INJ TIME PO CST TIM

!454.21 3.24 357.35 90.79 118.15 7 25 42 854.2

5499.84 28.31 254.86 97.08 89.23 14 39 38 4899.8

1235.21 1.94 340.53 _3.07 119.84 8 29 55 635.2

5194.07 29._0 232.31 97.03 87.49 16 9 21 4594.1

1111.29 -1.24 320.15 BB.O8 124.16 9 7 23 511.3

4890.75 33.34 208.91 9_.6_ 82,95 17 41 15 4290.8
OIFFKRIENTIAL CORRIECTIONS

TOE .1469 TRA -.51_O TC3 .6899 8AU .1582

ROE -.2908 RRA -.O076 RC3 -.3291 FAU .03349

FOE -.0166 FRA .3L_7 FC3-1.8723 8SP 2_N_1

ROE .3258 _A .5161 8C3 ,7643 FSP -345

RAP 241.63 ECC 1.2548

INJ 2 LAT INJ 2 LONG
6,98 350.66

27.90 246.21

5.90 333.98

29.13 223.57

3.25 322,94

32.20 199.93

ORBIT OETERNINATION ACCURACY

ST 322.4 SR 423.5 SS 116.1

CRT -.6580 CRS -.1506 CST .8234

LSA 491.4 MSA 234.0 SSA 23.7

EL1 489.0 EL2 210.3 ALF 123.62

MI0-C(_SE EXECUTION ACCURACY

$6T _J_.t SGR 496.5 $63 134.4

RRT -_4502 RRF .4997 RTF -.7809

S(_ 1109.4 R_3 -.0743 RI3 .7949

$61 1022.6 ,%2 4_0.1 THA 164.50
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5, 1970 J

LAUNCH OATE SEP 3 1970 FLIGHT TIME 86.00 ARRIVAL 0ATE NOV 28 1970

HELIOCENTRIC CONIC

RL 150.91 LAL .00

RP 107.79 LAP -.03

RC 46.073 GL -.21

PLANETOCENTRIC CONIC

C3 14.291 VHL 3.780 CLA -18.95 RAL 231.46 RAC 6567.6 VEL

LNCJ4 ATMTH LNCH TIME L-I TIME INJ LAT

90.00 6 38 ?6 I}0Z.3I 1.69

90.00 13 ?0 34 5415.94 Z8.08

100.00 7 48 10 1Z77.Z_ .51

100.00 14 53 31 5116._0 29.42
110.00 8 31 14 1142.32 -2.43

llO.OO 16 26 56 4823.93 32.86

01FFERENTIAL CC_RECTIONS
TOE .1359 TRA -.4976 TC3 .7959 BAU .1706

ROE -.E715 RR4 -.0066 RC3 -.4044 FAU .03611

FOE .01_5 FRA .3211 FC3-2.1878 6SP 3131

BOE ._037 6RA .4976 8C3 .8928 FSP -390

0ISTANCE 721.366

LOL 340.09 VL 25.934 GAL -3.76 AZL 90.03 HCA 95.81 SMA

LOP 75.89 VP 37.097 GAP -12.77 4ZP 90.00 TAL 19(].35 TAP

GP -15.45 7AL 106.20 ZAP 17.19 ETS 59.84 7AE 149.11ETE

I22.17 ECC .24164 INC .0280 Vl 29.525

786.16 RCA 92.65 APO 151.69 v2 35.158

333.66 7AC 86.38 ETC 261.36 CLP -7.63

11.648 PTM ?.04 VMP 8.048 0PA -36.75 RAP 242.53 ECC 1.7352

INJ LCN(., INJ RT ASC INJ ATMTM INJ TIME F:NOC$T TIM INJ 2 LAT INJ 2 LONG

.03 87.91 I18.77 7 3 28 90?.3 5.46 353.38

248.73 93.76 86.17 14 50 50 4815.9 27.25 240.16

342.84 87.25 119.89 8 9 27 677.3 4.49 336.30

Z26.56 93.64 84.48 I6 18 47 4516.2 28.35 217.92

3_O,77 85.41 124.11 8 50 17 547.3 2.06 324.56

2133.81 93.09 80.01 17 47 20 4??3.9 31.13 195.02

MIO-CCIJR_E EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S_T 1020.0 S_q 512.8 ,SG3 149.7 ST 316.Z SR 411.6 SS 113.6

RRT -.4979 RRF .5537 RTF -.7931 CRT -.6469 CRS .1258 CST .6501

.T_AB 1141.6 R_3 -.0848 R13 .8096 LSA 475.5 MSA ?35.8 SSA 25.5

S(11 1058.1 .SG2 428.7 7HA 163.09 ELl 475.? EL? 708.9 ALF 123.80

LAUNCH O4TE SEP 3 1970 FLIGHT TIME 88.00 ARRIVAL CATE NOV 313 1970

P'_LIOCENTRIC CONIC 0ISTANCE LP'28.133

RL 150.91 LAL .00 LOL 340.09 VL 26.096 GAL -3.37 AZL 89.84 h_CA 99.03 SMA 1E3.13 ECC .23279 INC .1615 Vl 29.525

RP 107.76 LAP .16 LOP 79.12 VP 37.LPZI GAP °11.42 A}'P 90.03 TAL 191.27 TAP 290.}0 RCA 94.47 APO 151.79 V2 35.168

RE 47.431 GL 1.16 GP °16.60 ?AL JGT.B0 ?AP 19.25 ETS 55.12 7AE 147.43 ETE 337.25 7AC 85.32 ETC 261 .57 CLP -9.88

PLANETOCENTRIC CONIC

C3 13.297 VHL 3.646 DLA -17,22 RAL 230.19 RA0 6567._ VEL
LN_ AZMTH LNCH TIN[ L-I TIME INJ LAT

90.00 6 15 31 1554330 .03

90.00 13 33 21 5332.68 27.55

100.00 7 26 56 1323.55 -1.06

100.00 13 4 37 5038.36 28.78

110,00 8 13 20 1178.f8 -3.BO

110.00 16 34 42 4756.49 31.95

0IFFER1ENTIAL CORRECTIONS

TOE .1224 TRA -.4797 TO3 .gO16 BAU .1825

ROE -.7515 RRA -.0054 RC3 -.4915 FAU ,03900

FOE .0324 FRA .3215 FC3-?.5394 6SP 3265

80E .7797 BR4 .4797 8C3 1.0268 FSP -441

11.605 PTH 2.03 VHP 7.609 0PA -37.60 RAP 243.31 ECC 1.2188

INJ LONG INJ RT AS( INJ A2MTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

2.92 85.76 118.32 6 41 25 954.0 3.81 356.28

242.70 90.59 83.19 15 2 14 4737.7 26.32 234.25
345.37 84.66 119.88 7 48 59 7?3.5 ?.93 338.85

220.86 90.40 81.55 16 28 35 4438.4 27.31 712.37

332.64 82.95 124.00 8 32 58 578.2 .69 3?6.43
198.76 89.71 77.15 17 53 59 4156.5 ?0.85 190.18

MIOoCOURSE EXECUTION ACCURACY ORBIT _ETERNINATION ACCURACY

SGT 1044.9 ._ 533.6 SG3 166.6 ST 305.6 SR 395.4 SS 123.1

RRT -.5464 _ .6091 RTF -.8038 CRT -.6254 CRS .4374 CST .3989

SC_ 1173.3 1_3 -.0968 R13 .8733 LSA 455.2 MSA 238.6 SSA 27.4

561 1097.7 5GE 427.4 THA 161.48 ELI 454.6 EL? 207.4 ALF 123.70

L4UNCH 0ATE SEP 3 1970 FLIGHT TIME 90.00 ARRIVAL CATE OEC 2 1970

HELIOCENTRIC CONIC

RL 150.91L4L .DO

RP 107.77 LAP .35

RE 48.893 GL 2.67

PLAMETC_ENTRIC CONIC

C3 12.476 VHL 3.532
LNCH AZMTH LI'_CH TIN?

90.00 5 5? 49
90.00 13 46 Z5

I00.00 7 5 46

I{30.00 15 16 9

I10.00 7 55 19

110.00 16 43 5

DIFFERENTIAL CORI_[CTION$

T0E .1066 TRA -.4626 TC3 1.0026 8AU .I942
ROE -.2304 RRA -.00_9 RC3 -.5916 FAU .04217

FOE .I010 FRA .3L=_5 FC3-2.9266 8.%° 3394

80E .7538 BRA .4676 8C3 1.1641 FSP -497

CISTANCE 234.892

LOL 340.09 VL 26.243 GAL -3.48 AZL 89.64 HCA 102.26 54WA 124.01 ECC .2Z484 INC .3591 Vl 29.525

LOP 82.34 VP 37.334 GAP -10.61 AZP 90.08 TAL 197.18 TAP 294.44 RCA 96.13 APO 151.90 v2 35.179

GP -17.88 7AL 109.38 74P 21.55 ETS 51.74 7AE 145.9(3 ETE 3}0.63 ZAC 84.11 ETC 261.66 CLP -12.23

OLA -15.35 RAL ?28.98 RAG 6567.5 VEL 11.570 PTH 2.02 VHP 7.197 GPA -39.05 RAP 243.95 ECC 1.2053

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

1609.39 -1.76 5.99 82.88 118.27 6 19 38 1009.4 2.04 359.37

52_O.09 26.74 236.79 87.61 80.33 15 13 55 4650.1 25.14 228.49

1373.82 -2.76 348.14 82.32 119.78 7 28 40 773.8 1.27 341.61

4960.70 27.87 215.27 87.37 78.74 16 38l 50 4360.7 26.04 206.95

1218.61 -5.33 334.76 80.72 123.81 8 15 38 618.6 -.85 328.54

4688.68 30.82 193.80 86,57 74.42 18 1 14 4088.7 28.37 185.46

MID-C.CURSE [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1066.3 SGR 560.7 $G3 185.2 ST 291.2 SR 373.9 SS 148.7

RRT -.5946 _ .6650 RTF -.8129 CRT -.5914 CRS .6796 CST .1579

IL_34.7 R_3 -.I!02 RI3 .8365 LSA 432.6 MSA ?42.3 SSA 29.5

561 1126.6 $62 426.7 THA 159.58 EL1 427.0 EL? 205.7 ALF 123.44

LAUNCH 04TE SEP 3 1970 FLIGHT TIME 92.00 ARRIVAL CATE CEC 4 1970

HELIOCENTRIC CCNIC

RL 150.91LAL .00

RP 107.69 LAP .54
RC 50.451 GL 4.50

PLANETOCENTRZC CONIC

C3 11.808 VHL 3.436

LNCH A2'MTH LNCH TIME

90.00 5 }028

gO.OO 13 59 52

1(30.00 6 44 49

I00.00 15 28 11

110.(30 7 37 _

110.00 16 52 7

DIFFERENTIAL CORRI[CTION$

TOE .0887 TRA -.4463 TC3 1.0_2 _AU .L=_8

ROE -.Z074 RRA -.0020 RC3 -.7055 FAU .04566

FOE .1613 FRA .3243 FC3-3.3474 BSP 3523

BOE .2256 BRA .4463 BC3 1.3036 FSP -560

DISTANCE 241.641

LOL 340.09 VL 26.375 GAL -3.58 AZl.. 89.44 f.lCA 105.48 SMA 124.83 ECC .21771 INC .5612 Vl 29.525

LOP 85.57 VP 37.436 GAP -9.82 A}P g0.|5 TAL 193.09 TAP 296.58 RCA 97.65 APO 152.00 V? 35.188
GP -19.3! 7AL 110.91ZAP 24.10 ET$ 48.02 _E 144.51ETE 328.78 7AC 8?.75 ETC 261.78 CLP -14.69

OLA -13.36 RAL 2"_7.86 RAO 6567.5 V1EL 11.541 PTH 2.01 VHP 6.811 0PA -40.61 RAP ?44.4? ECC 1.1943

L-I TIME ZNJ LAT INJ LONG |NJ RT AS_ ZNJ AZNTH INJ TIME PO CST TIN INJ ? LAT INJ 2 LONG

16(57.82 -3.64 9.E7 80.80 I18.I0 5 58 15 1067.8 .14 2.64

5168.19 25.68 231.03 84.88 77.64 15 26 0 4568.2 23.72 222.91

1427.90 -4.58 351.11 80.28 119.57 7 8 37 827.9 -.61 344.58

48_3.35 26.72 209.81 84.61 76.08 16 49 35 4283.3 24.55 201.68

1263.31 -7.02 337.12 78.77 123.54 7 58 26 663.3 -2.56 3}0.87

4620.70 29.47 188.97 83.71 71.84 18 9 8 4020.7 26.71 180.87

MI0-CCI._,_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

E_T 1083.7 _ 595.6 ,e_v3 205.8 ST 273.9 SR 346.1 SS 190.6

RRT -.6411RRF .7194 RTF -.8207 CRT -.5402 CRS .8227 CST .0007

$68 1236.6 R23 -.1245 RI3 .8494 LSA 411.8 NSA 246.1 SSA 31.6

SGI 1160.6 ,%2 426.8 7HA 157.36 ELI 391.6 EL? ?03.7 ALF 173.19
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5 1970)

LAUNCH DATE SEP 3 1970 FLIGHT TIME 94.00 ARRIVAL DATE DEC 6 1970

HELIOCENTRIC CONIC DISTANCE 248.377

RL 150.91LAL .00 LOL 340.09 VL 26.494 GAL -3.68 AZL 89.Z3 HCA 108.71 SMA 125.57 ECC .21137 INC .7698 vl 29,525

RP 107.67 LAp .73 LOP 8_.80 VP 37.529 GAP -9.07 AZP 90.25 TAL 193.98 TAp 302.69 RCA 99.03 ApO 152.11 V2 35.198

RC 52.096 GL 6.07 GP -20.91 ZAL 112.37 ZAP 26.87 ITS 45,31 ZAE 143,25 ETE 326.65 ZAC 81.21ETC 261.86 CLP -17.28

PLANETOCENTRIC CONIC

CS 11.274 VHL 3.358 DLA -11.25 RAL 226.86 RAD 6567.4 VEL 11.518 PTH 2.01VHp 6.454 DPA -42.31 RAp 244.70 ECC 1.1855

LNCH AZHTH LNCM TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 5 8 31 1729.79 -5.62 12.75 79.04 117.80 5 37 21 1129.8 -1.86 6,09

9O.O_ 14 13 48 3086.96 24.37 225.44 82.44 75.12 15 38 35 4487.0 22.10 217.51

100.00 6 24 12 1485.61 -6.51 354.31 78.55 119.24 6 48 58 885.6 -2.57 347.75

100.00 15 40 48 4806.37 25.35 204.50 82.14 73.61 17 O 54 4206.4 22.86 196.58

110.00 7 19 38 1312.03 -8.84 339.72 77.12 123.15 7 41 30 712.0 -A.42 333.42

110.00 17 1 31 4352.72 27.94 184.27 81.17 69.45 18 17 44 3952.7 24.88 176.43

DIFFERENTIAL CORRECTIONS MID-COURSE ExEcuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0890 TRA -.4313 TC3 1.1759 BAU .2173 SGT 1095,7 SGR 640.0 SG3 228.2 ST 255.1 SR 310.8 SS 246.7

ROE -.1819 RRA .0007 RC3 -.8335 FAU .04941 RRT -.6837 RRF .7704 RTF -.8267 CRT -.4667 CRS .8949 CST -.0608

FOE .2349 FRA .3277 FC3-3.7939 BSP 3647 SGB 1268.9 R23 -.1394 R13 .8620 LSA 400.5 HSA 247.0 SSA 33.4

BOB .1945 BRA .4313 8C3 1.4414 FSP -629 _61 1194.4 SG2 428.5 THA 154.76 EL1 347.9 EL2 201.6 ALF 123.47

LAUNCH DATE Sip 3 1970 FLIGHT TIME. 96.00 ARRIVAL DATE DEC 8 1970

HELIOCENTRIC CONIC DISTANCE 255.097

RL 150.91 LAL .DO LOL 340.09 VL 28.601 GAL -3.76 AZL 89.01 HCA 111.95 SMA 126.24 ECC .20573 INC .9866 Vl 29.525

RP 107.64 LAP .92 LOP 92.04 VP 37.612 GAP -8.35 AZP 90.37 TAL 194.84 TAP 306.78 RCA 100.27 APO 152.21 V2 35.206

RC 53.818 GL 7.97 GP -22.68 ZAL 113.70 ZAP 29.89 ITS 42.99 ZAE 142.07 ETE 324.23 ZAC 79.48 ETC 261.90 CLP -20.00

PLANETOCENTRIC CONIC

C3 10.861 VML 3.296 DLA -9.02 RAL 225.99 RAG 6567.4 VEL 11.500 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 4 47 3 1795.05 -7.68

90.00 14 28 20 5008.33 22,86

100.00 B 3 59 1546.84 -S.§S

100.00 15 54 4 4729.77 23.78

110.00 7 2 12 1364.36 -10.79

110.00 17 12 21 4484.82 26.23

DIFFERENTIAL CORRECTIONS

TOE .0473 TRA -.4179 TCS 1.2351 BAU .2285

ROE -.1525 RRA .0044 RCS -.9752 FAU .05336

FDE .3248 FRA .3339 FC3-4.2536 BSP 373G

BOB .1597 8RA .4179 8C3 1.5737 FSP -703

2.00 VHP 6.124 DpA -44.14 RAP 244.73 ECC 1.1787

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ B LONG

16.44 77.62 117.34 5 16 58 1195,1 -3.95 9.74

220.02 80.32 72.82 15 51 46 4406.3 20.29 212.28

357.73 77.16 118.76 6 29 46 946.8 -4.63 351.12

199.35 80.00 71.33 17 12 54 4129.8 21.01 191.65

342.55 75.80 122.64 7 24 57 764.6 -6.41 336.19

179.73 78.98 67.25 18 27 6 3884.8 22.92 172.14

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1100.3 SGR 695.4 SGS 252.3 ST 236.8 SR 265.9 S8 316.2

RRT -.7198 RRF .8161RTF -.8306 CRT -.3622 CRS .9898 CST -.0390

SGB 1301.8 R23 -.1541RIS .8746 LSA 409.2 MSA 241.1 SSA 34.4

SG1 1227.6 SG2 432.6 THA 151.71 ELI 295.5 EL2 198.6 ALF 126.10

LAUNCH DATE SEP 3 1970 FLIGHT TIME 98.OO ARRIVAL DATE DEC 10 1970

HELIOCENTRIC CONIC

RL 150.91 LAL .DO

RP 107.61 LAp 1.10

RC 55.612 GL 10.00

PLANETOCENTRIC CONIC

C3 10.556 VflL 3.249

LNCH AZMTN LNCH TIME

90.00 4 26 4

90.00 14 43 35

100.00 5 44 13

100.00 16 8 8

110.00 6 45 9

110.00 17 23 41

DISTANCE 261.800

LOL 340.09 VL 26.695 GAL -3.84 AZL 88.79 HCA 115.18 SMA 126.85 ECC .20075 INC 1.2136 Vl 29.525

LOP 95.27 VP 37.687 GAP -7.65 AZP 90.52 TAL 195.65 TAp 310.83 RCA 101.38 Apo 152.31 V2 35.214

GP -24,65 ZAL 114.89 ZAP 33.14 E TS 40.94 ZAE 140.94 ETE 321.47 ZAC 77.54 ETC 261.89 CLP -22.88

DLA -G.70 RAL 225.27 RAD 6567.4 VEL 11.487 pTH 2.00 VHp 5.824 DpA -46.13 RAp 244.49

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

1863.65 -9.80 20.37 76.57 116.70 4 57 8 1263.7 -6.14

4926.15 21.15 214.76 78.56 70.72 16 5 42 4326.2 18.33

1611.57 -10.63 1.39 76.15 118.10 6 11 4 1011.6 -6.79

4653.4g 22.03 194.36 78.21 69.27 17 25 41 4053.5 19.01

1420.77 -12.83 345.62 74.83 121.96 7 8 50 820.8 -8.52

4417.04 24.37 175.34 77.15 65.25 18 37 18 3817.0 20.83

DIFFERENTIAL CORRECTIONS

TOE .0237 TRA -.4074 TC3 1.2638 BAU .2392

ROE -.1181 RRA .009? RC3-1.1292 FAU .05740

FDE .4336 FRA .3449 FC3-4.7073 BSP 3828

BDE .1204 BRA .4075 BC3 1.6948 FSP -777

MID-COURSE EXECUTION ACCURACY

SET 1095.2 SGR 762.9 SG3 277.5

RRT -.7466 RRF .8553 RTF -.8310

SGB 1334.7 R23 -.1684 R13 .8870

SG1 1259.7 SG2 441.3 THA 148.17

ECC 1.1757

INJ 2 LONG

13.60

207.22

354.71

186.87

339.18

167.99

ORBIT DETERMINATION ACCURACY

ST 222.4 SR 209.4 SS 398.4

CRT -.2226 CR8 .9422 CST .0578

LSA 445.7 MSA 228.5 SSA 34.1

EL1 239.6 EL2 189.5 ALF 142.55

LAUNCH DATE SIP 3 1970 FLIGHT TIME 100.00 ARRIVAL DATE DEC 12 1970

HELIOCENTRIC CONIC

RL 130.91 LAL .DO

RP 107.59 LAp 1.28

RC 57.469 GL 12.16

PLANETOCENTRIC CONIC

C3 10.353 VHL 3.218 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 4 3 32 1935.72 -11.97

90.00 14 59 45 4846.21 19.27

100.00 5 24 52 1679.81 -12.79

100.00 16 23 6 4577.36 20.11

110.00 G 28 30 1480.60 -14.96

110.00 17 33 57 4349.33 22.38

DIFFERENTIAL CORRECTIONS

TOE -.D037 TRA -.4027 TC3 1.2480 BAU .2485

ROE -.0760 RRA .0184 RC3-1.2908 FAU .016124

FDE .5668 FRA .3664 FC3-5.1210 BSP 3809

BOE .0761 BRA .4031 BC3 1.7955 FSP -844

DISTANCE 268.485

LOL $40.09 VL 26.779 GAL -3.91 AZL 88,55 HCA 118.41 SMA 127.40 ECC .19637 INC 1.4530 vl 29.525

LOP 98.51 VP 37.758 GAP -6.98 AZP 90.69 TAL 196.41 TAp 314.82 RCA 102.38 Apo 152.41 V2 $5.222

GP -26.64 ZAL 115.90 ZAP 36.64 ITS 39.08 ZAE 139.82 ETE 318.38 ZAC 75.37 ETC 261.82 ELF -25.94

-4.29 RAL 224.72 RAD 6567.4 VEL 11.478 PTH 2.00 VHP 5.554 DpA -48.29 RAp 243.90 ECC 1.1704

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

24.55 75.90 115.85 4 37 48 1335.7 -8.40 17.69

209.65 77.17 68.84 16 20 31 4248.2 16.22 202.30

5.31 75.48 117.25 5 52 52 1079.8 -9.04 558.53

189.52 76.80 67.41 17 39 23 3977.4 16.88 182.22

348.94 74.23 121.10 6 53 10 880.6 -10.73 342.39

171.10 75.70 63.46 18 48 27 3749.3 18.63 163.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1078.0 SGR 842.3 SG3 303.1 ST 217.2 SR 138.0 SS 495.7

RRT -.7597 RRF .8875 RTF -.826D CRT -.0613 CRS .9277 CST .2288

SGB 1388.0 R25 -.1813 R13 .8995 LSA 514.6 NSA 214.7 SSA 32.2

SG1 1289.1 SG2 458.0 THA 144.08 EL1 217.5 EL2 137.5 ALF 176.28
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH DATE ,T_P 3 1970 FLIGHT TIN| 102.00 ARRIVAL DATE 0EC 14 1970

HELIOCENTRIC CONIC

RL 150.91 LAL .00

RP 107.57 LAP 1.45

RC 59.382 GL 14.44

PLANE TcCtrNTR 1C CONIC

C3 10.246 VHL 3.201

LN(..H ATNTH LN(H TIN_
90.00 3 45 20

90.00 15 J6 56
100.00 5 5 51

100.00 16 39 7

110.00 6 12 12
110.00 17 49 16

OI STANCE 275,148

LOt. 340.09 VL Z6.853 GAL -3.97 AZL 88.29 H(A 1gi .65 ,SNA 127.88 ECC .19253 INC J .7077 Vl 19.525

LOP 101.74 VP 37.812 GAP -6.33 AZP 90.90 TAL 197.11 TAP 318.76 RCA 103.26 APO 152.50 V2 35.229

GP -29.25 2'AL 116.71 ZAP 40.39 ETS 37.30 ZAE 138.66 ETE 314.87 7AC 72.97 ETC 261.68 CLP -29.19

DLA -1.78 RAL L_2A.35 RA0 6567.4 _EL 11.473 PTH 1.99 VHP 5.518 OPA -50.61 RAP Z42.90 ECC I .1686

L-[ TII,_ INJ LAT |NJ LON_ |NJ RT A,_ |NJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT INJ .2 LONG

2011.61 -14.18 19.02 75.63 114.77 4 18 52 1411.6 -10.73 22.05

4766,15 17.22 204.66 76.16 67.17 16 36 23 4166.2 13.98 197.49

1751.89 -15.00 9.52 75.23 116.16 5 35 3 1151.9 -11.36 '2.62

450!.10 18.03 184.80 73.78 63.76 17 54 8 3901.1 14.63 177.68

1544,22 -17,16 332._H5 74.03 |20.02 6 37 56 944.2 -13.04 345.87

4"_84.54 20.25 ICe.g6 74.63 61.86 19 0 37 3681.5 16.33 160.05

DIFFERENTIAL CO_ECTIONS NI0-COURSF" [XECUT|ON ACCURACY CRBIT DETERNINATION ACCURACY

TOE -.0123 TRA -.3821 TC3 I .2666 6AU .21_7] SGT 1061.3 _ 931.0 SG3 331,8 ST _07.9 SR 64.2 55 581 .7

ROE -.0313 RRA .0239 RC3-! ,48_9 FAU ,OleO4 I_T o.7B97 RRF ,9]62 R1T" -.8984 CRT -.1572 CRS .7907 CST .2686

FOE .6960 FRA .3694 FC3-3.3798 B_IP 4219 _ 1423.7 1_3 -.1739 R13 .9136 LSA 386.8 NSA 201.0 $SA 30,.2

8DE .O337 BRA .3829 _3 1,9502 FSP -960 _'I 1349.7 `%_ 439,2 THA 138.93 ELI 208.2 EL2 63.3 ALF 176.94

LAUNCH DATE ._EP 3 1970 FLIGHT TINE 104.00 ARRIVAL DATE DEC 16 1970

HELIOCENTRIC CONIC OISTANK:E _1.789

_. 150.91 LAL .00 LCI. 340.09 VL 26.917 GAL °4.02 AZL 88.0'Z HC4 114._ 5MA 128.31 ECC .16918 IN(: 1.9809 Vl 29.5.25

RP 107.53 LAP 1.62 LOP 104.98 VP 37.863 GAP -3.70 A2'P 91.13 TAL 197,74 TAP 3LP'_.6_ RCA 104.04 APO 152.58 V2 35.235

RC 61.346 GL 16.87 GP -31.89 7AL 117.29 ZAP 44.3? ITS 33,32 ZAIE 137.38 ETE 311.01 ZAC 70.52 ETC 261.45 CLP -32.66

PLANE TOCIENTR; C CONIC
C3 10.234 _ 3.199 OLA .81 RAL _24,17 RAO 6_H_7.4 V[L 11.473 PTH 1.99 VHP 5.116 OPA -33.09 RAP 241.40 ECC 1.1684

LNCH A2'NTH LNO4 TIN| L-! TINE INJ LAT INJ _ |NJ RT AS(: |NJ A_ITH INJ T|NE PO CST TIM INJ 2 LAT XNJ 2 LONG

90.OO 3 25 25 2091.69 -16.ll 33.S§ 73.80 113.41 4 0 17 1491.7 -13.10 26.73

90.00 15 35 26 4685.61 15,03 199.77 75.36 65,72 16 33 31 4085.6 11.63 19.2.75

100.00 4 47 8 1828.10 -17.23 14.06 75.41 114.81 3 17 36 1228.1 -13.74 7.02
100.00 16 36 24 4424.43 13.83 180.17 73,16 64,32 18 10 8 _824.4 12.26 173.21

110.130 3 56 14 1611,80 -19.4Z 336,_O 74,R3 118,70 6 23 6 1011.8 -15.44 349.64

110.00 18:3 47 4213.51 18.0"Z 162.97 73,98 60.43 19 14 0 3613.5 13.95 156.22
DIFFERENTIAL COI;hqECTICNS N/D-COJRgE E)_CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0282 TRA -.37_4 TC3 1.L=_3 _AU .28LP'Z SGT 1024,0 _ 107_.1 S_3 338,| 57 208.2 SR 59.9 55 686.5

ROE .O261 RRA .0353 RC3-1.6711 FAU .06995 RIRT -.7943 _ ,9371 RW -.8190 CRT -.5564 CRS -.8550 CST .3784
FOE .8568 FRA .3915 FC3-5.9169 05P 4396 ,T_ 1482.6 R_3 -.1680 R13 .9301 LSA 693.3 MSA 191 .8 SSA .27.0

_OE .0385 _A .3750 BC3 2.06_9 F_ -I046 ,_l 1404,3 ,T_2 474.6 THA 133.35 ELI ZJI.O EL2 49.1 ALF 170.38

LAUNCH DATE SAEP 3 1970 FLIGHT TIN| 106.00 ARRIVAL _ATE DEC 18 1970

HEL I(XENTRIC CONIC

RL 150.91 LAL .(30

RP 107.53 LAP 1.79

RC 63.355 GL 19.43

PLANE TO_ENTRI C CONIC

C3 10.321 VHL 3.213

LNO'_ AFNTH LN(H TIN|

90.00 3 5 33

90.00 15 55 27

IOO.OO 4 28 32

I00.00 17 15 10

110.00 5 40 31

110.00 18 19 40

01 STANCE .288.408

LOL 340.09 VL 26.973 GAL -4.06 A?L 87.72 H(A 128.12 SMA 128.68 ECC .186.27 INC .2..2765 Vl 29.525

LOP 108.23 VP 37.908 GAP -5.10 AZP 91.41 TAL 198.29 TAP 326.41 RCA 104.71 APO 15.2.65 V2 35.240

GP -34.77 7AL 117.63 ?AP 48.58 ETS 33.66 ZAE 135.9A ETE 306.79 ZAC 67.4.2 ETC 261 .15 CLP -36.36

DLA 3.49 RAL 224.19 RAg 6567.4 V_L 11.477 PTH 1.99 VHP

L-I TIN| INJ LAT ]NJ LONG INJ RT A,_ INJ A_ATH INJ TIN|

2176.70 -18.63 39.10 76.42 111.72 3 Al 50

4604.01 12.69 194.92 75.39 64.47 17 12 12

1909.07 -19.47 19.05 76.05 113.14 3 0 21

4346.88 13.51 175.60 74.98 63.08 18 27 37

1683.75 -21.71 .82 74.93 117.07 6 8 35

4144.96 13.67 199.04 73.74 39.23 19 28 45

DIFFERENTIAL CORRECTIONS

TOE -.0390 TRA -.3659 TC3 1 .1121 BAO .2989

ROE .0936 RRA .0512 RC3-1.8592 FAU .07324

FOE I .0333 FRA .4210 FC3-6.1428 BSP 4608

BDE .1033 _RA .3695 Be3 2.1664 FSP -1126

MIO-COJRSE EXECUTION ACCURACY
`%T 971.1 `%R 1210.2 SG3 381.9

RRT -.7874 _ .9330 RT1F -.8015

1531.6 R23 -.1537 R13 .9442

SGI 1471.4 ,_ 492.3 THA 127.I3

4.953 OPA -55.7.2 RAP .239..27 ECC 1,1699

PO CST TIN INJ .2 LAT INJ .2 LONG

1576.7 -Ifi.5.2 31.80

4004.0 9.15 188.03

1309.1 -16.17 11.81

3746.9 9.79 168.78

IO83.8 -17.91 353.76

3545.0 11.48 15.2.45

ORBIT OETERMINkTION ACCURACY

ST 209.2 SR 176.4 5S 796.1

CRT -.48_0 CRS -.9894 CST .4496

LSA 8Z0.8 MSA 185.6 SSA .23.6

ELl 237.8 EL.2 135.5 ALF 144.67

LAUNCH DATE SEP 3 1970 FLI_T TINE 108.00 ARRIVAL DATE DEC 20 1970

0/STANCE 295.003HELIC_ENTRIC CONIC
RL 150.91 LAL .00 LQ. 340.09 VL 27.021 GAL -4.09 AZL

RP 107.5Z LAP 1.95 LOP 111.47 VP 37.947 GAP -4.52 A2'P

RC 65.403 GL LP'_.I5 GP -37.87 _AL 117.70 _AP 3Z.99 ETS

PLAN[TC_ENTRIC CONIC

C3 IO.517 VHL 3.243 OLA 6.27 RAL L:_4.42 RAO 6567.4 V1EL

87.40 NCA 131.39 SI<A 129.01 ECC .18377 INC .2.5997 V1 .29.525

91,7_ TAL 196,76 TAP 330.11 RCA 105.30 APO 15.2.71 V2 35..245

31.63 7AE 134.26 ETE 302.24 7AC 64..28 ETC .260.69 CLP -40.3!

LNCH AZMTH LNCH TIN| L-I TINE INJ LAT INJ LONG

90.00 2 45 29 2267.62 -20.82 44.87 77.54 109.64 3 23 17

90.00 16 17 Z2 45213.66 10.210 190.07 75.68 63.44 17 32 43

I00.00 4 9 49 1995.65 -21.69 24.52 77.20 111.09 4 43 4

IOO.OO 17 35 44 4267.86 11.02 171.05 75.23 62.0A 18 A6 52

110.00 5 24 57 1760.74 -24.02 5.61 76,12 |15.09 5 54 13
110.00 18 37 10 A075.53 13._2 155.16 73.96 58.19 19 45 5

01FFERENTIAhCORRECTIONS NI0-COUR_ EXECUTION ACCURACY
TOE -.0427 TRA -.3601 TC3 .9723 BAU .3174 S6T 901.7 `%R 1363.3 $63 401.6

ROE .1801 RRA .0726 RC3-2,0373 FAU .07555 RRT -,7635 RRF ._4_ RTF -.7705
FOE 1.2224 FRA .4591 FC3-6.Z191BSP 4839 `%B 1636.1 1_3 -.1315 R13 .9573

BOE .1851 8RA .3673 BE3 2.2575 FSP -1190 ,%1 1554.1 ,%2 511.6 THA 120.40

11.483 PTH 2.00 VHP 4.8310PA -58.46 RAP 236.40 ECC 1.1731

INJ RT A_( INJ A2'NTH INJ TIN| PO CST TIM INJ .2 LAT INJ .2 LONG
1667.6 -17.95 37.37

3920.7 6.55 183..29

1395.6 -18.63 17.06

3667.9 7.20 164.35

1160.7 -20.44 358.30

3475.5 8.92 14B.70

ORBIT DETERMINATION ACCURACY
ST 207.2 SR 32.2.9 SS 908.7

CRT -,4812 CRS -.9977 CST .4708

LSA 969.3 MSA 181.7 SSA 20.3

ELI 543.6 EL2 170.7 ALF 113.19
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5, 1970 )

LAUNCH CATE SEP 3 1970 FLIGHT TIM[ 1|0.00 ARRIVAL DATE 0EC 22 1970

HELIOCENTRIC CONIC

RL 150.91 LAL .DO

RP 107.51 LAP 2.11

RC 67.486 GL 25.0Z

PLAN£TOCENTRZC CONIC

C3 10.835 VHL 3.292

LNO4 AZNTH LNCH TIME

90.00 2 24 53

900.00 16 41 37

100.00 3 50 42

100.00 17 58 30

110.00 5 9 7

IIO.00 18 56 33

DIFFERENTIAL CORRI[CTIONS

TOE -.0432 TR4 -.3624 TC3 .7641 8AU ,3_

ROE .2880 RRA .I072 RC3-2.1725 FAU .07571

FOE 1.4350 _RA .5243 FC3-6.0493 65P 4900

906 .2912 _A .3780 6C3 2,3029 FSP -1195

01STANCE 301.575

LOL 340.09 VL 27.061 GAL -4.11 AZL 81.04 NCA 134.59 S_4A 129.28 ECC .18163

LOP 114.71 VP 37.979 GAP -3.95 AlP 9_.08 TAL 199.14 TAP 333.73 RCA 105.80

GP -41.18 ZAL 117.49 ZAP 57.54 ETS 29.35 ZAE 132.29 ETE 297.44 ZAC 60.92

INC 2.9568 Vl 29.525

APO 152.76 V2 35.249

ETC 260.11 CLP -44.52

DLA 9.15 RAL 224.88 RAO 6567.4 VEL J1.499 PTH 2.00 YHP 4.756 OPA -61.26 RAP 232.59 ECC 1.1783

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZT4TH INJ Tlf,_ PO CST TIM INJ 2 LAT INJ 2 LONG

2365.80 -22.93 51.29 79.21 107.09 3 4 19 1765.8 -20.37 43.55

4434.62 7.54 185.|4 76.48 62.62 17 55 32 3834.6 3.81 178.45

2089.03 -23.85 _0.6| 78.89 108.57 4 25 31 1489.0 -21.09 22,90

4186.62 8.39 166.45 76.02 61.21 19 8 16 3586.6 4.49 159.84

1843.61 -26.30 I0.96 77.87 112.66 5 39 51 1243.6 -23.00 3.36

4004.81 10.65 I§1.29 74.66 57.32 Z0 3 18 3404,8 6.26 144.94

NIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 816.7 _ 1527.3 SG3 413.9 ST 206.5 SR 506.3 SS 1033.8

RRT -.?038 RAF .9734 RTF -.7109 CRT -.4708 CRS -.9993 CST .4674

SG6 1731.9 R23 -`0995 RI3 .9690 LSA 1155.2 NSA 181.8 SSA 16.9

•%1 16A6.2 _Z 558.2 THA 113.26 ELI 516.9 EL2 178.4 ALF 102.37

L.tUNCH DATE S£P 3 1970 FLIGHT TZ442 112`00 ARRIVAL 0ATE DEC 24 1970

/'_LIOCENTRIC CONIC

RL 150.91 LAL ./30

RP 107.30 LAP 2.25

RC 69.600 GL 28.07

PLANETOCENTRIC CONIC

C3 11.305 VHL 3. 362
LNO4 A_,4TH LNCH TINE

90.00 2 3 7

90.00 17 8 47

I00.00 3 30 40

IO0.DO 18 23 _6

110.DO 4 52 54

110.00 19 18 II

DIFFERENTIAL CORR1ECTIONS

TOE -.DOSI TRA -.3439 TC3 .5980 _AU .3_4

ROE .3994 RRA .1345 RC3-2.3288 FAU .076fl2

FOE 1.5924 FRA .5463 FC3-5.8597 8SP 5561

80E .3995 eRA .3692 BC3 2.4043 FSP -1274

O|STANCE 308.119

LOL 340.09 VI. 27`095 GAL -4.11 AZL 86.64 HOL 137.82 SNA 129.51ECC .17980 INC 3.356J Vl 29.525

LOP |17.96 VP 58`006 GAP -3,41 A2P 92.49 TAL 199.44 TAP 337.26 RCA 106.22 APO J52.80 V2 35.253

GP -44.66 ZAL 1J7`00 ZAP 62,19 £TS 215.73 FAE 130.0! ETE 292,42 ZAC 57.37 ETC 259.36 CLP -49,01

OLA 12.13 RAL L:_5.55 R_O 6567.4 VEL 11.519 PTH 2.01VHP 4.731 OPA -64.0a RAP 227.61 ECC 1.1861
L-I TIME INJ I.AT XNJ LONG INJ RT A_ |NJ AZNTH INJ T_ME PO CST TIM INJ 2 LAT INJ 2 LONG

2473.33 -24.89 58.56 81.48 103._ 2 44 21 1873.3 -22.73 50.56

4344.56 4.69 |80`06 77.83 62.04 18 21 12 3744.6 .91 173.42
2191.01 -25.89 37.51 81.18 I05.49 4 7 1| 1591.0 -23.51 29.51

4102.11 5.59 161.74 77.33 60.59 19 32 18 3502.1 1,63 155.19

1933.67 -28.fl2 17,O3 80.25 109.69 5 25 8 1333.7 -25.57 9.09

3932.2I 7.95 147.40 75.88 56.64 _ 23 43 3332.2 3.51 141.13

NIO-COUR_ EXECUTION ACCURACY OR(3IT 0[TERMINATION ACCURACY
SGT 721.9 5_R 1723.5 SG3 421.5 ST 180.7 5R 685.8 SS 1116.4

RRT -.6267 RRF .9_01 R7F -.6228 CRT -.1828 CRS -.9997 CST .1833

SG6 1868.6 R23 -`07§4 RI3 .9773 LSA 1310.6 N$A 177.6 SSA 14.8

SGI 1788.2 SG2 542.Z THA 106.24 ELI 686.7 EL2 177.5 ALF 92.96

LAUNCH DATE S£P 3 1970 FLIGHT TIE 114.00 ARRIVAL DATE 0EC 26 1970

H[LIOCENTRIC CONIC

RL 150.91 LAL .00

RP 107.49 LAP 2.39

RC 71 .740 GL 31 .30

PLAI_ TOCENTR 1C CONIC

C3 11.965 VHL 3.&39

LNCH ATMTH LI_H TIME

90.00 1 39 29

90.00 17 39 48,

I00.00 3 9 8

IOO.00 18 52 50

110.00 4 35 53

110.(30 19 42 33

DIFFERENTIAL CORRI[C T IONS

TOE .0381 TRA -.3330 TC3 .3668 BAU .3889

ROE .5404 RRA ,180§ RC3-_.403_ FAU .07434

FOE I .7574 IrRA .5976 FC3-5._790 B._P 9_:)3

BOE .5418 _RA .3788 8C3 2.4_14 FSP -1271

01STANCE 314.639

LOL 340.09 VL 27.122 GAL -4.12 A_L 86.19 HCA 141.06 SMA 129.69 ECC .17827 INC 3.8087 vl 29.525

LOP 121.20 VP 38.028 GAP -2.89 ATP 92,96 TAL 199.65 TAP 340.70 RCA 106.57 APO 152.82 V2 35.255

Gp -48.28 7AL 116.21ZAP _6.8_ [TS _3.70 ZA[ 127.38 ETE 287.27 ZAC 53.65 ETC 258.42 CLP -53.76

DLA 15.24 RAL 226.48 RAO 6567.5 VI[L 11.548 PTH 2.02 VHP 4.76_ DPA -66.70 RAP 221.21ECC 1.1969

L-I TIME INJ LAT INJ LON_ |NJ RT AS_ INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2593.03 -26.59 66.91 84.40 IO0.11 2 22 42 1993.0 -24.93 58.64

4248.55 1.61 174.69 79.B3 61.72 18 50 37 3648.6 -2.19 168.06

2303.92 -27.70 45.41 84.16 101.71 3 47 32 1703.9 -Z5.80 37.12

4011.°J0 2.59 156.82 79.28 60.21 19 59 43 3412.9 -1.39 150.29

203_.48 -30.59 23.97 83.34 106.06 5 9 46 1432.5 -28.09 15.67

3857.10 5.12 143.43 77.7| 56.16 20 46 52 3257.1 .64 137.21

NIO-_ EXECUTION ACCURAC_ ORBIT OETERNINATION ACCURACY

SGT 628.7 _R 1913.7 5G3 417.7 ST 182.9 SR 901.3 SS 1205.8

-.4510 RRF .9_48 RTF" -.4432 CRT .2440 CRS -.9998 CST -.2431

SGe _014.3 1_3 -.0466 R13 .9837 LSA 1506.1NSA 177.4 SSA 12.5

SGI 193_.5 SG_ 554.5 THA 99.19 ELI 902.5 EL2 177.2 ALF 87.05

LAUNCH DATE S£P 3 1970 FLIGNT TINE 116`00 ARRIVAL DATE DEC 28 1970

H_L IOCENTRIC CONIC

RL 150.91 LAL .DO LO. 340.09 VL 27.143 GAL

RP 107.48 LAP 2.53 LOP 114.45 VP 58.045 GAP

RC 73.903 GL 34.71 GP -52`00 _PAL 115.12 ZAP
PLANE TOCF'NTR I C CONIC

C3 12.879 VHL 3,_q9

LN_J-I A;eNTH LN_H TIME

90.00 1 12 37
90.00 18 16 7

1DO.DO 2 45 3

IDO.DO 19 26 21

110.00 4 17 29

110.00 20 10 25

DIFFERENTIAL CORRECTIONS

TOE .1145 TRA -.3162 TC3 .1_ 8AU .4163

R0E .7028 RRA .2375 RC3-2.414_ FAU `07043

FOE 1.889"Z FRA .6455 FC3-4.7345 BSP 6_2

BOE .7121 8RA .3955 BC3 2.4179 IrSP -1239

OIST*Nr.E _1.131

-4.11 AZl. 85.67 _ 144.29 SNA 129.84 ECC .17699 IN(: 4.3293 Vl 29.525

-2.58 _2"P 93.51 TAL 199.76 TAP 344.05 RCA 106.86 APO 152.82 v2 35.257

71 ._ ET$ _O.L_} ZAE 124.43 ETE 282.04 ZAC ,19.82 ETC 257.24 CLP -58.78

OLA 18.46 RAL L=_7.66 RAO 6§67.S VI[L 11.587 PTH _.03 VHP 4.864 OPA -69.13 RAP 213.13 ECC 1.2120

L-I TIME INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2729.66 -27.85 76.71 88.03 95.35 1 38 6 2129.7 -26.81 68.19

4143.24 -1.79 1_.82 6_.62 61.74 19 25 10 3543.2 -5.56 162.16

2431.56 -29.12 54._ 87.87 97.06 3 25 35 1831.6 -27.84 46.05

3916.57 -.67 151.53 82.00 60.11 20 31 58 3316.6 -4.64 144.99

2142.40 -32.58 3_.O4 87.25 101.60 4 53 11 1542.4 -30.45 23.36

3778.50 2.13 139.31 20.24 55._ 21 13 24 3178.5 -2.36 133.11

MI0-(._UR_ [_I_UTIOhlTI_CURACY ORBIT 0ETERNINATION ACCURACY
SGT 5TO.I _ 210"Z.9 S_13 403.6 ST 242.7 SR 1129.7 SS 1275.7

RRT -.1378 I_" .9681RTF -.1261 CRT .6777 CRS -.9999 CST -.6773

SC_ 2178.8 R_3 -.0208 RI3 .9880 L$A 1711.9 MSA 177.7 554 10.6

SGI 2104.5 SG_ 564.2 THA 92.31 ELI 1141.9 EL2 176.6 ALF 81.51
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH 0ATIr S_P 3 1970

HEL IOCFNTRI C CONIC

RL 130.91 LAL .00

RP 107.48 LAP Z.65

RC 76.087 GL 38.32

PLANE TOCENTRIC CONIC

C3 14.143 VHL 3.761

LNCH A2'NTH LNCH TIME

90.00 0 39 52

90.00 19 0

IOO.OO 2" 16 32

I00.00 20 6 30

110.00 3 56 45

liD.DO 20 42 46

FLIGHT TINE 118.00

LOL 340.09 VL 27.159 GAL

LOP IZ7.70 VP 38.057 GAP

GP -55.78 ZAL 113.72 ZAP

ARRIVAL CATE DEC 30 1970

DISTANCE 327.597

-4.08 AZL 85.06 PICA 147.52 SNA 12z_'195 ECC .J7§94 INC 4.9387 V] 29.525

-1.89 AZP 94.17 TAL 199.79 TAP 347.31RC4 107.09 APO 132.81VZ 35.258

75.75 ETS 16.16 7AE 121.16 ETE 276.76 7AC 45.91ETC 255.77 CLP -64.04

0LA 21.81RAL L:w'ZgoJ2 RAO 6567.6 V1EL 11.642 PTH 2.04 VHP

L-Z TINE INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ T[NE

2892.09 -28.31 88.56 92.35 89.44 J 28 4

4021.63 -5.69 162.00 86.42 62.21 20 7 30

2580.40 -29.87 65.61 92.34 91.33 2 59 32

3808.56 -4.33 145.39 85.67 60.39 21 9 5R

2266.86 -33.69 41.31 92.04 945.14 4 34 32

3694.86 -1.O7 1_4.93 83.64 55.83 21 44 21

DIFFERENTIAL CORI_CTIONS NID-COURSIE EXECUTION ACCURACY

TOE .2301 TRA -.2910 TC3 -.1087 BAU .4436 .T_T 597.9 SC_q L>'_80.O .%3 379.3

ROE .8888 RRA ._J9 RC3-2.3430 FAU .06_70 RRT .27S7 I_ r ._J05 RTI r .28_

rOE 1.98J6 FRA .6910 FC3-3.9(R)O BSP 7050 568 2357.1RZ3 .00213 RI3 .9907

BOE -.9181BRA o4251 8C3 2.3456 FSP -|175 ,T_I LP'266°3 S_ 573.1 THA 85.59

LAUNCH OAT[ SEP 3 1970 FLIGHT TINE 120.00

HELIOCENTRIC CC_IIC 0ISTANCE 334.033

5.041 0PA -71.19 RAP 203.12 [CC 1.2328

PO CST TIN INJ 2 LAT INJ 2 LONG

2292.1 -26.09 79.90

3421.6 -9.36 155.25

1980.4 -29.36 56.85

3208.6 -8.24 I38.99

1666.9 -32.48 32.48

3094.9 -5.54 128.72

OR�IT 0ETERNINATION ACCURACY

ST 37B.6 5R 1363.6 SS 1323.B

CRT .8771CRS-I.0000 CST -.8773

L,SA 1929.5 MSA 179.0 SSA 8.9

ELI 1404.2 EL2 176.6 ALF 76.09

ARRIVAL 0ATE JAN I 1971

RL 150.91 LAL .[](3 LQ. 340.09 VL 27.169 G&L -4.05 42'1. 84.33 PICA 150.74 .SNA 1_O.02 ECC .17510 INC 5.6666 VI 29.525
RP 107.48 LAP 2.77 L(3P 150.95 VP 38.065 GAP -1.42 AZP 94.95 TAL 199.73 T_P 350.47 RCA IO7.26 APO J52.79 V2 35.259

RC 78.289 GL 42.12 GP -59.61ZAL 112.O4 ZAP 79.81ETS 11.33 ZAIE 117.61ETE 271.43 ZAC 41.94 ETC 253.93 CLP.-69.53

PLANETOCENTRIC CONIC
C3 13.921 _ 3.9g0 OLA 25.27 RAL 230.87 RAO 6367.6 VI[L 11.718 PTH 2.06 VHP 5,313 OPA -72.75 RAP 191.13 ECC 1.2620

LNCH A_ITH LNCH TIME L-I TIM[ |NJ LAT ZNJ LCNG INJ RT ASC INJ AZ14TH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

gO.DO 23 50 16 3103.31 -27.21 103.89 97.11 81.83 24 41 59 2503.3 -28.06 95.33

90.OO 20 O 6 3863.34 -10.61 132.97 91.68 63.39 21 4 30 3263.3 -14.07 146.01

I00.00 I _9 20 2764.34 -29.37 79.23 97.42 84.r8 2 25 24 2164.3 -29.87 70.48
100.00 20 57 39 'e3677.54 -8.66 138.50 g0.66 61.28 21 58 57 5077.5 -12.45 131.54

110.OO 3 32 7 2411.46 -34.18 52.76 97.73 89.51 4 12 19 1811.3 -33.87 43.53

110.00 21 21 21 3603.19 -4.36 150.13 88.14 36.09 2221 24 _003.2 -8.99 123.86

DIFFERENTIAL CORRIECTIOI_ NID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .3984 TRA -.25L='0 TC3 -.3185 BAU .4696 SGT 742.9 SGR 2A32.8 SG3 345.8 ST 584.5 SR 1587.8 SS 1345.3

ROE 1.0972 RRA .3991 RC3-2.1829 FAll .03748 RRT .6033 RRF .99L_ RTF .6175 CRT .9469 CRS-I.OOO0 CST -.947fl

FOE 2.0260 FRA .7273 FC3-3.1254 BSP 7636 SG8 2543.7 R_3 .0219 RJ3 .9922 LSA 2154.0 MSA 181.2 SSA 7.5

8OE 1.1673 8RA .4720 BC3 2.2060 FSP -1082 SGI 2476.2 S_2 382.1 THA 78,94 ELI 1682.7 EL2 177.4 ALF 70,56

LAUNCH OAT[ ,T_P 3 1970 FLIGHT TIME 122.00 ARRIVAL 0ATE JAN 3 1971

I'_LI(XENTR|C CONIC DISTANCE 340.443

RL 130.91 LAL .00 LOL 340.09 VL 27.175 GAL -4.00 AZL 83.44 PICA 153.97 SI4A 130.07 ECC .17443 INC 6.5573 VI 29.525

RP 107.46 LAP 2.87 LOP 134.Z0 VP 38.069 GAP -.96 AZP 95.90 TAL 199.58 TAP 353.54 RCA JD7.38 APO 152.75 V2 35.258

RC 80.307 GL 46.08 GP -63.49 7AL 110.08 ZAP 83.47 ETS 6.29 ZAE 113.B0 ETE 266.01ZAC 37.91ETC 231.62 CLP -75.23

PLANETOCENTRIC CONIC

C3 18.471 VHL 4.298 OLA 28.81 RAL 232.94 RAO 6567.7 YEL 11.826 PTH 2.09 VHP 5.704 0PA -73.66 RAP 177.44 ECC 1.3040

LIqlO_ AZHTH LNCH TIME L-I TIME INJ LAT INJ _ INJ RT A,T_ INJ AZlq'TH INJ TIME PO CST TIN INJ2 LAT INJ 2 LONG

84.45 21 17 20 3666.86 -20.42 143.11 100.35 69.23 22 18 27 3066.9 -23.07 135.39

9fl.fl_ 22 49 33 336_.37 -20.41 121.23 10(3.34 69.21 23 aft 41 2768.4 -23.06 113.52

lOO.OO 0 36 8 3038.45 -25.88 98.82 102.29 74.49 1 26 47 2438.5 -27.75 90.52

100.00 22 17 22 3472.00 -15.15 126.47 97.95 63.92 23 15 14 2872.0 -18.53 119.31

110.00 3 0 15 2587.2_ -33.24 66.38 104.09 81.51 3 43 22 1987.2 -34.03 57.23

110.00 _ 9 45 3493.97 -8.60 124.48 94.15 56.79 23 8 1 2896.0 -12.92 118.04

OZFFERENTIAL CORRECTIONS MI0-C._XE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .6384 TRA -.|926 TC3 -.4627 BAU .4_Y'_4 $GT 991.2 SGR 2547.4 SG3 505.3 ST F55.7 5R 1783.3 55 1338.4

ROE 1.3259 RRA ._7 RC3-1.9347 FAU .04915 RRT .7793 RRF .9932 RTF .7934 CRT .9728 CR5-1,O000 CST -.9737

FOE _.0203 FRA .752| FC3-2.5039 BSP 82_8 56_ 2733.4 R_5 .0397 R13 .9929 LSA 2381.2 MSA 184.6 554 6.3

_OE 1.4716 BRA .5440 BC3 1.9940 FSP -966 S_1 Z668.3 SC_ 592.9 THA 72.22 ELI 1970.0 EL2 179.5 ALF 64.76

LAUNCH DATE SEP 3 1970 FLI_T TINE 124.00 ARRIVAL DATE JAN 5 1971

HELIOCENTRIC C..CNIC DISTANCE 346.820
RL 150.91LAL .00 LCL 340.09 VL 27.177 GAL -3.94 AZL 82.32 HCA

RP 107.48 LAP 2.97 LOP 137.45 VP 38.069 GAP -.52 AZP 97.08 TAL

RC 82.739 GL 50.17 GP -67.46 7AL 107.87 ZAP 86.62 ETS .29 7AE

PLAN[T(_ENTRIC C,CI_IC

C3 22.259 VHL 4.718 DLA 32.40 RAL 233.35 RAD 6567.9 VEL 11.983 PTH 2.14 _4P
LNO4 42141H LNCH TIME L-I TINE INJ LAT INJ LONG |NJ RT AS( INJ AZl4TH INJ TINE

73._fl 20 fl _5 5969.08 -21.fl9 166._O 10G.81 65.23 21 12 4

106.43 0 24 11 3155.15 -21.57 lOfl.fM I_G.BO 65._ I 16 46

73.33 20 3 _5 3969.08 -21.39 166.20 106.91 65.23 21 12 4

106.45 O 24 11 3155.15 -21.37 10fl.84 106.80 65.22 I 16 46

II0.00 2 9 48 2629.14 -_J.38 84.14 110._1 71.69 2 36 57

110.00 23 19 _ 3343.08 -14.18 116.15 10_._ 58.57 24 15 11

DIFFERENTIAL CORRECTIOI_ NIO-C_UR_ EXECUTION ACCURACY

TOE .9_03 TRA -.IIX_ TC3 -._829 BAU ._087 6GT 1319.4 SGR _605.8 SG3 260.5

ROE I .5691 RRA ._147 RC3-1.6071 FAU .04013 RRT .8634 RRF .9_37 RIT .8767

FOE 1.9680 FRA .7656 FC3-1.5609 BS ° 8832 S6g 1920.8 R_3 .0363 R13 _9950
_OE 1.8501 _RA .6_'_5 SC3 1.7095 F_P -8_1 SGI _57.0,_, 607.2 THA 65.19

137.18 SNA 150.08 ECC .17394 INC 7.6797 Vl 29.525

199.34 TAP 336.52 RCA 107.45 APO 152.70 V2 35.257
109.74 ETE 260.35 7AC 33.81ETC 248.59 CLP -81.16

6.235 OPA -73.86 RAP 162.70 ECC 1.3663

PO CST TIM INJ 2 LAT XNJ 2 LONG
3369.1 -24.74 158.62

2555.1 -24.73 98.26
3369.J -24.74 158.62

2555.1 -24.73 98.26

L_29.1 -31.60 75.63

2743.1 -18.24 109.38

ORBIT OETERNINATION ACCURACY
ST 1191.3 SR 1926.2 SS 1304.1

CRT .9835 CR_.-|.O000 CST -.9849

LSA 2606.6 HSA 189.7 SSA 5.4

ELI 2257.3 EL2 183.7 ALF 58.45
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH DATE SEP 3 1970 FLIGHT TIN[ 126.00 ARRIVAL DATE JAN 7 1971

HgL IO(ENTRIC CONIC

RL 150.91 LAL .(30

RP 107.49 LAP 3.06

RC 84.985 GL 54,31

PLANK TOCENTRIC CONIC

¢3 28.159 VHL 5._O7

LNO4 A_MTH LNCH TINE

66.85 19 36 37

113.15 1 13 44

66.85 19 36 37

113.15 I 15 44

66.85 19 36 37

113.15 1 15 44

DISTANCE 353.162

LOL 340.09 VL 27.175 GAL -3.87 AIL 80.B5 _K:A 160.38 .SMk

LOP 140.70 VP _.066 GAP -.09 AZP 98.62 TAL 199.02 TAP

GP -71 .SS 7AL IO5.45 7AP 89.20 ETS 353.25 7AE 105.40 ETE

130.06 ECC .17358 INC 9.1469 vl 29.525

359.40 RCA 107.49 APO 152.64 VZ 35.255

254.12 74C 29.55 ETC 244.40 CLP -87.46

OLA 35.96 RAL 238.14 RAO 6568.1 VI[L 12.228 PTH 2.20 VHP 7.034 DP4 -73.28

k-I TIN[ INJ LAT |NJ LONG INJ RT AS_ ZNJ 4_rMTH |NJ TINE PO CST TIM

41_J_._7 -21.89 180.51 114.52 60.73 20 45 47 3550.3

3089.73 -21.88 1(X).91 |14.52 60.73 2 7 13 2489.7

4150.27 -21.89 180.51 114.52 60.73 20 45 47 3550.3

3089.73 -21.68 100.91 114.52 60.73 2 7 13 2489.7

4150.27 -21.89 IB0.5! 114.52 60.73 20 45 47 3550.3

5089.73 -21.88 100,91 114.52 60.73 2 7 13 2489.7

OIFFEIq[NTIAL CORtq[CTIONS

TO£ 1.4761 TRA .0458 TC3 -.6078 (_U .5146

RO£ 1.8061 RRA .8115 RC3-1.2243 FAU .03097

FOE I .B739 FRA .7664 1rC3 -.9520 BSP 9393

8OE 2.3325 8R4 .8128 BC3 1 ._9 F_P --693

RAP 147.76 ECC 1.4634

INJ 2 LAT INJ 2 LONG

-25.61 173.19

-25.60 93.59
-25.61 173.19

-25.60 93.59

-25.61 173.19

-23.60 93.59

ORBIT DETERMINATION ACCURACY

ST 1594.0 SR 1977.3 SS 1245.2

CRT .9882 CRS -.9999 CST -.9904

LSA 2821.7 MSA 197.1SSA 4.5

ELI 2532.6 EL2 190.5 ALF 51.20

MI0-CCURSI[ EIECUTION ACCURACY

_T 1720.5 S_ 258|.2 SG3 214.6

RRT .9035 I_F .9933 RTF .9226

SC.8 3102.0 NZ3 .0721 R13 .99_6

SGI 3038.1 _ 6_.5 THA 37.38

LAUNO4 DATE SlCP 3 1970 FLIGHT TINE 128.00 ARRIVAL DATE JAN 9 1971

HELIOCENTRIC CONIC

RL 150.91LAL .00

RP 107.50 LAP 3.14

RC 87.241 GL _.38

PL4N[T(XENTRIC CONIC

C3 37.966 VHt. 6.162

LN(.H ATMTH LN(J4 TIN[
61.47 19 21 56

118.53 1 55 48

61.47 J9 21 56

118.53 1 55 48

61.47 19 21

118.53 I S5 48

0 | STM_I[ 359.463

LOL 340.09 VL 27.169 GAL -3.79 AZl.. 78.84 HOt 163.37 SNA

LCP 143.93 VP 36.0_)9 GAP .32 AZP 100.71 TAL 196.60 TAP

GP -75.97 7AL 102.87 ZAP 91,|2 lETS 344.37 7Al[ 10(3.71 ET[

1_D.02 ECC .17335 INCII.1590 VI 29.525

2.17 RCA 107.48 APO 152.56 V2 35.253

246.44 2AC 25.04 ETC 237.96 CLP -94.64

0LA 39.34 RAL 241.33 RAO 63_.5 VI[L 12.623 PTH 2.29 VHP 8.164 OPA -71.87
L-I TII_ INJ LAT INJ _ INJ RT AS(: INJ AZMTH INJ TINE PO CST TIN

4505.36. -20.93 192.53 123.53 55.gO L_} 33 41 3705.4

5085.OZ -20.91 99.88 123.52 $5.89 2 47 13 2485.0

4505.36 -20.93 192.55 123.33 55.g0" 20 33 41 3703.4

3085.OZ -20.91 99.88 123.52 35.89 2 47 13 2485.0
4505,38 -Z0.93 19_.55 123.53 55.g0 20 33 41 3705.4

5085.02 -20.91 99.M 123.52 55.89 2 47 13 2485.0
OIFFER1ENTIAL CORRECTIONS

TOE 2.2232 TRA .2947 TC3 -.5563 BAU .5022

ROE 1.9646 RRA 1.0091RC3 -.8181FAU .02212
FOE 1.7366 FRA .7576 FC3 -.5043 BSP 9937

BOE Z.9684 _A 1.O513 BC3 .9894 FSP -556

RAP 133.35 gcc 1.6248

INJ 2 LAT INJ 2 LONG

-25.25 185.64

°23.24 92.98

-25.25 183.64

-25.24 92.93

-2§.25 185.64

-25.24 92.98

OK_IT 0E7ENMINATION ACCURACY

ST 2072.0 SR 1863.0 SS 1168.2

CRT .9894 CR5 -.9995 CST -.9935

LSA 3014.2 NSA 208.2 884 3.8

ELl 2779.1 EL2 2131.3 ALF 41.93

NID-C, OURSE EXECUTION ACCURACY

SGT L_OB.4 &_ 2413.7 ,%3 J70.3

RRT .9195"RRF .9914 RTF .9486

S_ 3Z71.5 1_3 .0_77 RJ3 .9920

S61 3205.6 S_Z 653.7 THA 47.76

LAUNCH DATE SEP 3 1970 FLIGHT TIME 1_0.00 ARRIVAL DATE JAN 11 1971

HELIOCENTRIC CONZC

RL 150.91LAL ._

RP 107.51 LAP 3.21

RC 89.506 GL 62oli

PLAN[T(_ENTRIC CONIC

C3 5_.828 VHL 7.472

LNO4 ATNTH LNCH TINE
57.16 19 16 59

122.84 2 29 4

57.16 19 16 59
122.84 2 29 4

57.16 19 16 59

122.84 2 29 4

CISTANCE 365.711

LQ, 340.09 VL 27.160 GAL -3.68 4ZL 75.90 H(A 166.73 ,S_A

LOP 147.20 VP 38.050 GAP .71 AZP 103.74 TAL 198.08 TAP

GP -80.81 7AL 100.21 ZAP 92.35 ETS 330.91/ 7AlE 95.48 ETE

129.96 ECC .17321 INC14.1019 Vl 29.525

4.82 RCA 107.43 APO 152.47 v2 35.249

234.53 ZAC 20.07 ETC 225.99 CLP-104.90

OL4 42.50 RAL 244.88 RA0 6569.0 VEL 13.311PTH 2.43 VHP 9.882-0PA -69.48

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ A2NTH INJ TIN_ PO CST TIN

4455.24 -18.24 203.28 133.65 51.15 20 31 15 3855.2

3128.50 -18.23 101.48 133.64 51.15 3 21 13 2528.3

4455.24 -18.24 203.28 133.65 51.15 20 31 15 3855.2

3J28.30 -J8.23 JO|.4B J33.64 51,15 3 21 13 2528.3

4455.24 -18.24 203.Z8 133.65 51.15 20 31 15 3855.2

3128.50 -18.23 101.48 133.64 51.15 3 21 13 2528,3
OIFFERI[NTI4L C_CTIOIqS

TOg 3.4340 TRA .7779 7C3 -.4356 BAU .4525

ROE 1.7529 RRA 1.1918 RC3 -.4217 FAU ,01380

FOE 1.6352 FRA .7493 FC3 -.2140 BSP 10409

_o£ 3.8535 BRA 1.4232 BC3 .6063 FSP -428

RAP 119.91 £CC 1.9188

INJ 2 LAT INJ 2 LONG

-23.14 196.93

-23.12 95.13

-23.14 196.93

-23.12 95.13

-23.14 196.93

-23.12 95.13

O_IT DETERNINATION ACCUR4CY

ST 2644.4 SR 1394.4 55 1089.0

CRT .9843 CR5 -.9963 CST -.9958

LSA 3173.7 NSA 225.3 SS4 3.1

ELI 298J.6 EL2 218.4 ALF 27.59

NI0-G3URSE E_ECUTION ACCURACY

SGT 2829.9 SGR 1931.4 SG3 130.4

RRT .g049 I_F .9765 RTF' ._85

5G_ 3426.1RZ3 .1029 R13 .9913

SG1 3355.3 SGZ 693.2 THA 33.31

LAUNCH OAT[ S_P 3 1970 FLIGHT TI_E |32.00 ARRIVAL OATE JAN 13 1971

P_LIC(ENTRIC CONIC

RL 150.91L4L .(](3

-RP -107.52 LAP 3.26

RC 91.778 GL 65.[X3

PLAN[TOCENTRIC CONIC

C3 93.021 _ 9.645

LNCH A_qTH LNCH TINE
54.33 19 20 42

125.67 2 35 38

54.33 19 20 42

123.67 2 5_ 38

54.33 19 20 42

125.67 2 53 38

0ISTANCE 371.878

LOL 340.09 VL 27.148 GAL -3.56 A?L 71.18 HOI 169.83 5NA 129.88 ECC .17314

LOP 150.45 VP 38.037 GAP 1.07 AZP 108.55 TAL 197.45 TAP 7.29 RCA 107.39

GP -86.03 2AL 9?.53 7AP 92.86 ETS 301.04 24[ 89,32 ETE 206.23 7AC 14.25

OLA 44.34 RAL 248.67 PAD 656_.8 MEL 14.64_ PTH 2.65 VHP 12.712 DPA -6§.73

L-I TINE INJ I.AT INJ _ _NJ RT AS( INJ AZHTH ZNJ TINE t_) C5T TIN

4605.39 -13.55 212.49 |44.41 47.36 20 37 27 4005.4

3217.19 -13.54 105.21 144.40 47.36 3 49 16 2617.2

4605.39 °13.55 212.49 144.41 47.36 20 37 27 4005.4

3217.19 -13.54 105,2| 144.40 47.36 3 49 16 2617.2

4605.39 -13.55 212,49 144.41 47,36 213 37 27 4005.4

3217.19 -13.54 105,2! 144.40 47.36 3 49 16 2617.2
OIFFER1ENTIAL CORRIECTION5

TOE 5.1818 TRA 1.8606 TC3 -.2449 BAU .3193

ROE -.2738 RRA .8961RC3 -.0771FAU .00589

FOE 1.5351 FRA .7630 FC3 -.0348 05P 10852

BOg 5.1890 _RA 2.0481 0C3 .2567 FSP -3L:_

NIO-C, CU_SE E_ECUTION ACCURACY

SGT 3476.8 ,T_ 744.5 SG3 97.2

RRT .2583 I_W .3774 RTF .9900

S_ 3555.6 R_3 .I141RI3 .9914

SGJ 3482.3 SG2 718.I THA 3.31

I_18.8201 Vl 29.525

APO 152.36 v2 35.24_
ETC 194.91 CLP-136.16

RAP 107.61ECC 2.5309

INJ 2 LAT INJ 2 LONG
_18.88 206.69

-18.87 99.42

-18.88 206.69

-18.87 99.42

-18.88 206.69

-18.87 99.42

ORBIT OETER_4INATION ACCURACY

ST 3113.1 5R 268.3 SS 1035.9

CRT -.4809 CR5 .4334 CST -.9986

LSA 3283.0 MSA 241.5 SSA 2.3

ELi 3115.7 EL2 2J_.0 ALF 177.61

1395



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5. 1970

LAUN(N DATE SEP 3 1970

H(LIO(ENTRIC CONIC

RL 150.91 LAL .00

RP 107.53 LAP 3.31

RC 94.056 GL 65.79

PLANE TC_ENTRI C CON|C

(:3 188.007 VHL 13.712

LN¢.J4 47NTH LN(H TINE

54.37 19 35 13

125.63 3 9 47

54.37 19 35 13

125.63 3 9 47

54.37 19 35 15

125.63 3 9 47

FLIGHT TIME 134.00 ARRIVAL CATK JAN 15 lgTl

LOL 340.09 VL 27.133 GAL

LOP 153.70 VP 38.0Z2 GAP

GP -83.97 ?AL 94.97 ZAP

0ISTANCE 377.88F

-3.40 ATL 62,50 PiCA 172.81 5NA 129.77 ECC .17304 INC27.4970 Vl 29.525

1.39 ATP 117.31 TAL 196.64 TAP 9.45 RCA 107.32 APO 152.23 v2 35.240

_.65 ETS 231.88 Z_E 81.18 ETE I_}B.73 ?AC 6.B6 ETC 111.78 CLP 116.09

OLA 44.31 RAL 252.27 RAO 6571.0 VI[L 17.588 PTH 2.97 VHP 17.980 DPA -59.56 RAP 96.44 ECC 4.0941

L-I T|IAE INJ LAT INJ LONG INJ RT A,_ INJ A214TH INJ TIME _ CST TIN INJ 2 LAT INJ 2 LONG

4739.O8 -7.28 218.64 1§4.76 46.17 20 54 13 4139.1 -12.77 213.15

3351.89 -7.26 111.45 154.75 46.17 4 5 39 2751.9 -12.76 105.96

4739.08 -7.28 218.64 154.76 46.17 213 54 13 4139.1 -12.77 213.15

3351.89 -7.26 117.45 154.75 46.17 4 5 39 2751.9 -12.76 105.96

4739.08 -7.28 218.64 154.76 46.17 _0 54 13 4139.1 -12.77 213.15

3351.89 -7.26 111.45 154.75 46.17 4 5 39 2751.9 -12.76 105.96

DIFFERENTIAL CORg[CTIONS
TOE 3.6916 TRA Z.4496 TC3 -.0071 BAU .09|7

ROE-6.4446 RRA-2.1491RC3 -.0358 FAU-.O0348

FDE 1.6142 FRA .8637 FC3 .01b0 OSP 11047

BOE 7.42?0 BRA 3.2588 BC3 .O385 FSP -238

NI0-(_URS[ E_CUTION 4CCURACY CRSIT DETERMINATION ACCURAC_

SGT 2103.9 SGR 2972.7 SG3 72.9 ST 1601.2 SR 2719.1 SS 1073.9

RRT -.9510 _ -.9787 RTF .9925 CRT -.9912 CRS .9967 CST -.9987

SC_ 3641.9 RZ3 -.0978 RI3 -.9941 LSA 3327.9 MSA 188.9 SSA 1.7

$61 3802.1 _ 537.0 THA 124.83 ELl 3150.3 EL2 182.5 ALF 120.38

LAUNCH DATE _[P 3 1970 FLIGHT TINS: 138.00

I,,_LIOC[NTRIC V..Oq|C

At. 1_0.911_L .00

RP 107.55 LAP 3.35

RC 96.339 GL 60.73

PLANETOCENTR|C CCNIC

C3 514.462 VHt. L=_.682
LN(J4 AZeNTH LN(.J4 TINE

62.51 20 19 2

117.49 2 42

62.51 20 19 2

117.49 2 42 58

62.51 20 19 2

117.49 2 4Z 58

LQ. 340.09 VL 27.116 GAL

LCP 156.95 VP 38.005 GAP

GP -71.10 7AL 92.1'0 ZAP

ARRIVAL DATE JAN 17 1971

0ISTANCK 383.474

-3.15 42'1. 43.05 PiCA 175.42 SNA 129.65 KCC .17266

1,59 AZP 136,86 TAL 195.40 TAP 10,82 RCA 107.27
91.84 ETS 195.86 ZAK 67.82 ETE 104.19 ZAC 7.94

INC46.9493 Vl 29.525

APO 152.04 V2 35.235

ETC 312.83 CLP 95.69

OLA 38.65 RAL _4,H RA0 6572.4 VEL 25.214 PTH ).35 VHP 29.565 0PA -47.68
Lol TIN[ |NJ I.AT INJ L_NG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM

47G0.05 -1.48 215.38 1_.56 51.37 21 38 22 4160.1

35645.12 -1.47 125.07 16Z.54 51.37 3 42 26 2968.1

47fd3.05 -1.48 Z15.38 162.56 51.57 21 38 22 4160.1

35_.12 -I.47 125.07 162.54 51.37 3 42 26 2968.1

47110,05 -1.48 215.38 1(_.38 51.37 21 38 22 4160.1

3568.12 -1.47 125.07 162.54 51.37 3 42 26 2968.1

0IFFER[NTIAL COR'g[CTICNS NI0-CCtJR_ EXECUTION ACCURACY

TOE-I.ZS?0 TRA 1.2555 TC5 -.0338 8AU 1 ._311 _T 537.5 .%R 3541.5 .S_3 58.7

RO-II.E857 RRA-5.8653 RC3 -.1994 FAU-.O_393 RRT .1613 RRF -.9965 RTF' -.08f:_

FOE Z.021_1 FRA 1.2609 FC3 .O403 BSP 10435 _ 3582.1 R23 -.0795 RJ3 -.9962

BOEII.3569 BRA 5.9940 i_C3 .2023 FSP -181 SGI 3542.6 SG2 530.3, THA 88.57

RAP 86.42 ECC 9.4667

INJ 2 LAT INJ 2 LONG

-6.46 209.50

-6.44 119.20
-6.46 209.50

-6.44 119.20

-6.46 2739.50

-6.44 119.20

ORBIT DETERNINATION ACCURAC_

ST 346.5 SR 2906.7 SS 1344.3

CRT .8523 CRS .9993 CST .8321

CSA 3215.7 MSA 188.1 SSA 1.8

ELl 2921.8 EL2 180.3 ALF 84.18

LAUNCH DATE S4EP 3 1970 FLIGHT TIN[ 138.00 ARRIVAL GATE JAN 19 1971

Hq[LIOCENTRIC CONIC DISTANCE 594.771

RL 150.91 LAL .DO LCL 340.09 VL 27.096 GAL -4.01 AZL 178.05 P_A 185.38 SNA 129.52 ECC .17894 Vl 29.525

RP 107.57 LAP 3.37 LOP 160.ZO VP 37.985 GAP 3.34 A?P 1.95 TAL 198.97 TAP 22.35 REA 106.34 V2 35.229

RE 98.624 GL -43.33 6P 48.30 2AL 9_.i4 2AP 92.57 ETS 182.41ZAE 51.73 ETE 271.80 IAC 125.95 CLP 93.56

PLANETOCENTRIC CONIC

C31549.896 VHL 59.3_90LA -65.66 RAL 230.45 RA0 6575.2 VI[L 40.880 PTH 5.57 VHP 50.744 DPA 68.77 R_P 50.82 ECC26.5074

LNO-I ATMTH LN_H TINE L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A_4TH INJ TIN[ PO CS1 TIM INJ 2 LAT INJ 2 LONG

_0.26 4 58 3 24_0.06 -1._8 74.52 141.10 153.66 5 38 33 1810.1 5.78 71.38

149.14 14 52 47 724.69 -1.37 292.58 141.13 155.66 15 4 51 124.7 5.79 289.44
30.26 4 58 5 24)0.06 -1.38 74.52 141.10 153.66 5 38 33 1830.1 5.78 71.38

149.74 14 52 47 _Z4._J -1.37 29_._8 141.15 155.66 15 4 51 124.7 5.79 289.44

30.26 4 58 5 24_10.0_ -1.38 74.52 141.10 153.66 5 38 53 1830.1 5.78 71.38
149.74 14 52 47 724.69 -1.37 29_._8 141.13 153.66 15 4 51 124,7 5.79 289.44

INC88.0450

APO 152.70

ETC 280.02

DIFFERENTIAL CORRI[CTIONS N10-C._URSE EXECUTION ACCURAc'r ORBIT OETERNINATION ACCURACY

TOE 6.8433 TRA 1.1271 TC5 -.1125 OAU 4.7946 SGT 1383.3 SGR L_3.3 SC_3 55.2 ST IL'_2.5 SR 2095.9 SS 2256.6
RO-14.3548 RRA 1.5442 RC) .2OL:_ FAU--.08305 RRT -._33 _ .9995 RTF -.9026 C.RT -.9849 CRS-I .000(3 (:ST .9855

FOE-3.S295 FRA .3122 F'C5 .0464 8SP 8800 S_ _001.2 Iq_3 -.{_B7 R13 .9955 LSA 3,233.4 NSA 165.7 5SA 2.5

_oE15.9026 ERA 1.7542 8C5 .2314 FSP -|68 SGI 2953.1 S_ 535.2 'i'HA 116.06 ELI 2316.2 EL_ 157.0 ALF 115.37

LAUN_ DATE SlIP 5 1970 FLIC_4T TINE 140.00 ARRIVAL DATE JAN 21 1971

P_L I(XENTRIC CCNIC

RL 150.91 LAL .00

RP 107.59 LAP 5.39
RC _00.910 GL -61.15

PLANK TOCI[NTR I C O_NIC

(:3 48(3.635 VHL 21.9_3

LNCH A2)4TH LNCH TIME

14.53 .1 52 39

165.46 12 54 51

14.53 1 52 39

165.46 12 54-51

14.53 1 52 39

165.46 12 54 51

0ISTANC[ 399.037

LOt. 340.09 VL 27.074 GAL -3.49 AZL 135.28 HCA 184.77 SNA 1_3.37 ECC .17696

LOP 163.45 VP 37.963 GAP 3.17 A2'P 44.82 TAL 196.61 TAP 21.3_ RCA 106.48

GP 72.12 ZAL 93.Z0 ZAP 94.02 ETS 178.55 2AK 76.04 ETE 267.31 2AC 149.27

INC45.2810 Vl 29.525

APO 152.26 V2 35.222

ETC 283.47 CLP 103.18

OLA -77.24 RAL 1_Z.4J RA0 6572.3 VEL 24.534 PTH 3.33 VHP 28.166 DPA 82.41 RAP 303.49 ECC 8.9100
L-I TIN[ INJ I.AT INJ L.O_ INJ RT AS_ INJ AZ_ATH INJ 711_ PO [ST TIN INJ 2 LAT INJ 2 LONG

2409.05 2.67 81.Tt 101.79 167.22 2 32 48 1809.0 10.47 80.40

619_91 2.68 283.27 101.82 167.L_ 13 5 11 19.9 10.48 281.89

2409.05 2.67 B1.77 101.79 167.22 2 32 48 JBO9.O 10.47 80.40

619.91 2.68 283.27 101.82 167.22 13 5 11 19.9 10.48 281.89

2409.05 2.67 81.77 101.79 167.22 2 32 48 18,09.0 10.47 80.40

619.91 2.68 283.27 101.8_ 167.22 13 5 II 19.9 10.48 281.89

NIO-CCURSI[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_

,SGT 1317.3 JW.d_ 3_4B.8 SG3 64.3 ST 791.6 SR 2923.3 SS 1531.9

".9332 RAT' .9989 RTF' -.9201 CRT -.9776 CRS -.9999 CST .9747

SC_ 3785.4 R_3 -.0753 RI3 .9966 LSA 3589.9 NSA 165.4 SSA 1.6

$6| 3758.9 $62 446.8 THA 109.39 ELl 3024.5 EL2 161.2 ALF 104._7

DIFFERENTIAL CORR_C T10NS

TOE: 2.7797 TRA .8857 TC3 -.0756 _MJ 1.3729

RO-I0._J705 RRA-1.6053 RC5 .199B FALP.02006

F0£-2.36_5 FRA -.3L:_8 FC5 .0381 8SP 11693

80E11.3172 ERA 1.8334 8(:3 .2137 FSP -L_3

J396



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 197OJ

LAUGH CATE SEP 3 1970 FLIGHT TIN[ 142.00 ARRIVAL DATE JAN 23 1971

HELIOCENTRIC CONIC

RL 150.91 LAL .00 LOt. 340.09 VL 27.0_O GAL

RP 107.61 LAP 3.59 LOP 166.70 VP 37.939 GAP

RC 103o196 GL -65,56 GP 81.54 7AL 94.63 TAP

PLANE TC(IrNTR I C CONIC

C3 184.695 VHL 13.590

LN(J'I ATMTH LI_H T|I4E

14.29 0 23 10

165.71 11 26 19

14.29 0 23 10

165.71 II 26 19

14.29 0 23 10

165.71 11 26 19

O|FFKRIENTIAL CCIRRI[C T IONS
TOIE-Z.0149 TRA -.33_2 TC3 -.0032 _AU .1061

ROEo4.5058 RRA-I.75gO RC3 .0428 FAU .(30143

IrOtr-1.3149 FRA -.4052 FC3 -.0067 8SP 1L_55

8DE 4.9358 _A 1.7912 8C3 .0430 FSP -267

DISTANCE 404.618

-3.22 ATL 117.27 HCA 187.43 SNA 129.21 ECC .17683 INC27.2650 Vl 29.525

3.36 AZP 62.93 TAL 195.28 TAP L_Z.7! RCA 106.36 APO 152.06 v2 35.215

96.87 [TS 144,99 ZAE 88.71ETE 233.41 ZAC 159.84 ETC 265.03 CLP 144.38

OLA -77.45 RAL 170.10 RA0 6571.0 V[L 17.493 PTH 2.97 VHP 17.434 DPA 72.00 RAP 262.65 KCC 4.0396

Lo! T|NE ]NJ LAT ]NJ L(_IG ZNJ RT A_ ]NJ A?NTH INJ TIME PO (ST TIN INJ 2 LATINJ 2 LONG

Z'193.5fl 10.37 B0.65 77.75 167.24 1 1 14 1693.6 18.17 79.21

5791,70 10.38 259.81 77.77 167.24 13 2 51 5191.7 18.17 258.38

2293.55 10.37 B0.63 77.75 167.24 1 I 24 1693.6 18.17 79.21

5791.70 10.38 259.81 77.77 167.24 t3 2 51 5191.7 18.17 258.38

2293.55 10.37 80.6fl 77.75 167.24 1 I 24 1693.6 18.17 79.21

5791.70 10.38 239.81 77.77 167.24 13 2 51 5191.7 18.17 258.38

N|Do_UR_ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_

SGT 1073.3 _ _J07.2 SG3 83.1 ST 872.0 SR 2157.9 SS 907,4

f_R .9|83 I_V .9932 RTF .9556 CRT .9647 CR5 -.9958 CST -.9848

SG6 405|.9 R23 -.0641 RI3 ._357 LS4 2488.4 NSA 219.0 SSA 1.6

SGI 40JO.9S62 411.8 THA 75.69 ELI 2317.6 EL2 213.9 ALF 68.51

LAUNCH DATE SIP 3 19/'0 FLIGHT TIN[ 144.00 ARRIVAL DATE JAN 25 1971

HELIOCENTRIC CONIC

RL 150.91 LAL .O0

RP 107.64 LAP 3.39

RC 105.482 GL -64.87

PLANE TCCENTRZC CONIC

C3 94.983 VHL 9.746

LNCH A2'MTH LNCH TIRE
15.78 0 30 35

164.22 11 27 49

15.78 0 30 35

164.22 11 27 49

15.78 0 30 35

164.22 11 27 49

01STAI_E 410.5_:J

LOL 340.09 VL 27.025 GAL -3.01 ATI. 109.08 PICA 190.41 51,44 129.03 ECC .17724 1NC19.0829 Vl 29.525

LOP 169,94 VP 37.9|4 GAP 3.M 421= 71.21 TAL 194.21 TAP 24.62 RCA 106.16 APO 151.90 V2 35.207

GP 79.30 7AL 95.87 7AP 100.37 ETS 67.72 7A[ 96.53 ETE 156.28 7AC 163.61 ETC 2_9.98 CLP-165.83

OLA -76.15 RAL 171.22 RIO 6569.9 V_L 14.708 PTH 2.66 VHP 12.536 0PA 64.O0

L-I TINE INJ LAT |NJ _ INJ RT A94_ INJ A_4TH INJ TIH[ PO CST TIM

2164.30 18,68 78./_' 76.42 165.37 I 6 39 1564.3

fl_7.40 18.69 258.63 76.45 165.36 13 2 17 5067.4

2164.30 18.68 78.00 76.42 165.37 l 6 39 1564.3

5667.40 18.69 258.63 76.45 165._6 13 2 17 5067.4

2164.30 18.68 78.00 76.42 165.37 I 6 39 1564.3

5667.40 18.69 258.63 76.45 165.36 13 2 17 5067.4
OIFFERIENTIAL CORRECTIONS

TOE-3.3605 TRA-|.4494 TC3 -.2_1BAU .3200

ROE 1.3118 RRA .O601RC3 .0307 FAU .01272

FDE-I.2875 FRA -.4134 FC3 -.1159 6SP |3032

8OE 3.6074 BRA 1.4506 8(_3 ,25_ F_P -359

NZ0-O_JR_ EXECUTION ACCURACY

SGT 4100.6 _ 787.5 SG3 111.2

RRT -.6437 RRF -.7376 RTF .9896
SGB 4115.5 1_3 .1133 R13 -.9918

.%l 4J32.5 SG2 598.0 THA 172.80

RAP 252.97 ECC 2.5632
INJ 2 LATINJ 2 LONG

26.41 76.17

26.41 256.80

26.41 76.17

26.41 256.80

26.41 76.17

26.41 256.80

ORBIT OETERHINATION ACCURACY

ST 2245.9 5R 772.5 SS 883.7

CRT -.9055 CRS .9476 CST -.9936

LSA 2514.0 MSA 318.1 SSA 2.3

ELI 2354.3 EL2 312.7 ALF 162.58

LAUNCH 04TE SEP 3 1970 FLIGHT TIN[ 146.00 ARRIVAL GATE JAN 27 1971

HELIOCENTRIC CONIC

RL 150.91 LAL .00

RP 107.66 LAP 3.37

RE 107.765 GL -62.46

PLAN_T_ENTRIC CC_IIC

C3 58.534 VHL 7,651

LNCH AFMTH LNCH TIN[

17.29 I 5 59

162.71 11 57 6

17.29 1 5 59

162.71 11 57 6

17.29 1 5 59

162.71 II 57 6

LOL 340.09 VL

LOP 173.18 VP

GP 73.61 7AL

01STANCE 416.679

26.998 GAL -2.78 aTL 104.57 h_A 193.52 S_4A 128.85 ECC .17775

37.886 GAP 3.92 AZP 75.82 TAL 193.06 TAP Z6.57 RCA 105.95

96.67 7AP 104.20 ETS 50.92 7_E 102.36 ETE 140.18 7AC 163.23

DLA -74.83 RAL 179.32 RAO 6569.1 VEL 13.412 PTH 2.45 VHP 9.920 OPA 57.37

L-I TIN[ INJ L4T INJ LON_ INJ RT A,T_ INJ ATt4TH. INJ TIRE PO CST TIM

2049.01 25.91 74.93 81.75 163.09 1 40 8 1449.0
5557.75 25.91 257.07 81.77 163.09 13 29 44 4957.7

2049,01 25,91 74.93 81.75 163.09 1 40 8 1449.0

5557.75 25.91 257.07 81.77 163.09 13 29 44 4957.7

2049.01 25.91 74.93 81.75 163.09 1 40 8 1449.0

5557.75 25.91 257.07 81.77 163.09 13 29 44 4957.7

DIFFERENTIAL CORRECTIONS

T0[-1.8983 TRA -.1497 TC3 .0607 8AU .2163

ROE 1.O552 RRA -.4344 RC3 -.2827 FAU--.O0613
FOE -.9262 FRA .2161FC3 .0907 8SP 164_

_OE 2.1718 8RA .4595 6C3 .2892 FSP 784

NI0-CCIJRSE EXECUTION ACCURAC_

SGT 1487.7 SGR 1539.4 SG3 81.2

RRT -.2761RRF -.9546 R1T .5249
56_ 2137.9 I_ .3059 R13 -,9442

SGI 1708.8 _ 1284.7 THA 131.74

INC14.5710 Vl 29.525

APO 151.75 v2 35.198

ETC 215.26 CLP-150.41

RAP 247.70 ECC 1.9633
INJ Z LATINJ 2 LONG

33.54 72.56
33,5_ 254.70

33.54 72.56

33.54 254.70

33.54 72.56

33.54 254,70

ORBIT DETERNINATION ACCUR_C_

ST 1427.4 SR 873.9 SS 615.4
CRT -.8621CRS .9839 CST -.9388
LSA 1736.1NSA 407.4 SSA 2.8

ELl 1628.0 EL2 388.2 ALF 150.32

LAUNCH DATE $_P 3 1970 IrLI_HT TIN[ 148.00 ARRIVAL DATE JAN 29 1971

HELIC_ENTRIC CONIC

RL 150.91 LAL ,00

RP 107.69 LAP 3.34

RE 110.046 6L -59.35

PLAN_T_XENTRIC CONIC

C3 40.539 VHL 6.367

_N(.J_ A_4TH LNCH TIRE L-I TIRE INJ I.AT

19.30 J 47 27 1953,21 31.55

160.70 12 30 ZD 5470.32 31.56

19.30 I 47 2_ 1953._1 31.55

160.70 12 30 _0 5470.32 31.56

19j_O 1 47 27 1953.21 31.55
160.70 12 30 20 5470.32 31._6

DIFFERENTIAL CORRECTIONS

TOE-2.7295 TRA -.9093 TC3-1.0344 8AU .6089

ROE 1.8070 RRA .2818 RC3 .4384 FAU .03096

FOE-I.8152 FRA -.3690 FC3 -.6812 6SP 14071

80E 3.2734 ORA .9519 BC3 1.1234 FSP -623

0ISTANCE 4L_.6_8
LOt. 340.09 VL 213.969 GAL -2.6| AZL 101.73 FICA 196.67 ,T.NA 128.66 ECC .17869 INC11.7305 VJ 29.525

LOP 176.43 VP 37,857 GAP 4.215 A21P 78,75 TAL 192.17 TAP 28.84 RCA 105.67 APO 151.65 v2 35.189
GP 67.69 7AL 97.30 ZAP 10_.4E [TS 47.39 ZAE 107.07 ETE 137.93 Z_C I60.33 ETC 227.35 CLP-146.34

DLA -73.08 RAL 188.69 P_0 6568,6 _IEL 12.724 PTH 2.31 VHP 8.372 OPA 51.39 RAP 243.88 ECC 1 .6672

INJ _ |NJ RT A_ INJ A214TH ZNJ TIRE PO CST TIN INJ2 LATINJ 2 LONG

71.10 87.91 160.04 2 20 0 1353.2 39.02 68.01

255._7 87.94 160.03 14 1 30 4870.3 39.03 252.18

71.10 87.91 160.04 2 20 0 1353.2 39.02 68.01

255.27 87.94 160.03 14 I 30 4870.3 39.03 252.18

71.10 87.91 160.04 2 20 0 1353.2 39.02 68.01

255.27 87.94 160.03 14 1 30 4870.3 39.03 252.18

NIO-C_URS[ EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_
SGT 3959.2 SGR 1_7.4 SG3 186.9 ST 2597.3 SR 1647.0 SS 1207.4

RRT -.9408 RRF -.9883 Rl1: .9726 CRT -.9853 CR5 .9989 CST -.9923

SG_ 4403.4 i_3 ,1538 R13 -.9844 LS4 3294.3 MSA 252.6 SSA 3.8

SG| 4363.4 SG2 592.7 THA 154.90 ELI 3066.3 EL2 238.1 ALF 147.78

1397



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL 5. 1970 )

LAUNCH DATE $EP 3 J970

HIEL XOCENTR_C CONIC

RL 150.91 LAL .00

RP 107o72 LAP 3.30

RC 112.324 GL -56.01

PLANE T(XENTRIC CONIC

C3 30.381 VHL 5.512

LN(J4 AFNTH LNCH TINE L-I TINE IN! LAT

21.48 2 Z8 34 1675.32 35.75

158,52 13 2 Z2 5402.68 35.75

21.48 2 28 34 1875,32 35.75

158.52 13 2 22 5402.68 35.75

21.48 2 28 34 1875.32 35.75

158.52 13 2 22 5402.68 35.75

DIFFERENTIAL CCRt_C TIQqS

TOF.-2.6822 TRA -.7229 TC3-1.5092 8AU .6592

IiOIE t .59f_ RRA .1781 RC3 .5_J(_ FAU .0)788

F01[-I .995I FRA -.L_J48 FC3-1.0793 8SP |3827

6OE 3.1214 BRA .7446 BC3 I .6229 FSP -717

LAUNCH DATE SlIP 3 1970

FLIGHT TIN[ 150.00 ARRIVAL 0ATE JAN 31 1971

GI ST4NCE 428.685

LOL 340.09 VL 26.939 64L -Z.41 4ZL 99.78 HCA 199.84 S#AA 128.46 ECC .17963 INC 9.7763 VJ 29.525

LCP 179.66 VP 37.827 GAP 4.58 ATP BO,79 TAL 191.13 TAP 30.98 RCA 105.38 APO 151.53 V2 35.179

GP 62.17 7AL 97.43 74P 112.62 ETS 46.30 7AE 110.98 ETE 138.59 ZAE 156.55 ETE 235.87 CLP-145.46

0LA -71,20 RAL 197.86 RAO 6568.2 VEL 12.319 PTH 2.22 VHP 7.392 0P4 45.86 RAP 24! .26 ECC 1.5000
INJ LONG INJ RT ASC INJ ATNTH INJ TII,_ PO CST TIN INJ 2 LAT INJ Z LONG

66.86 93.66 156.60 Z 59 50 1275._ 43.01 62.95

253.27 93.68 156.60 14 32 25 4802.7 43.02 249.35

66.86 93.66 156.60 2 59 50 1275.3 43.01 62.95

253.27 93.68 156.60 14 32 25 4802.7 43.02 249.35

66.86 93.66 156.60 2 59 50 1275.3 43.01 62.95

253.27 93.68 136.60 14 32 25 4802.7 43.02 249.35

NID-COURSEEXECUTION ACCURACY CRBIT DETERMINATION 4CCURACV

S_T _7.2 _ 1875.4 S_3 LP'_I.3 ST 2874.9 SR 1668.7 SS !336.3

RRT -.9419 _ o.9693 RTF .9673 CRT -.9899 CRS .9996 CST -.9935

44Ifl,2 R_3 .1752 RI3 -.9794 LSA 3575.5 NSA 226.8 SSA 4.6

,T_| 4377.6 S_2 575.1 THA 155.71 ELI 3317.8 EL2 205.2 ALF 149.99

FLIGHT TINE 152,00 ARRIV4L DATE FEB 2 !971

HELIOCENTRIC CCNIC

RL 150.91 LAL .00

RP IO7.75 LAP 3,26
RC II4.599 GL -52.61

PLAME TOCENTRIC CONIC

C3 24.J21 Vtq. 4.911
LNCH A2'MTH LNCH TINE

23.88 3 7 5

156.12 13 3034

23.66 3 7 5

156.12 13 30 34

23.88 3 7 5

156.12 13 3034

OlFF£RI[NTIAL O:RglECTIONS

T0t[-Z.6179 TRA -.5747 TC3-2.0511BAU .7023

1.37_ RRA .0<X_ RC3 .7326 FAU .04423
FOE-Z.0871 FRA -.1891 FC3-1.5874 BSP |4061

gOE 2.9!k79 8RA ._827 BC3 2.1780 FSP -827

OI$TANCE 434.748

LO.. 340.09 VL 21_.908 GAL -2.20 A2'L 98.34 H(.A 203.03 SNA 128.25 ECC .18069 IN( _.3447 V! 29.525

LOP |82.90 VP 37.795 GAP A.90 A2'P 82.3I TAL J90.07 TAP 33.11 RCA 105.08 APO !51.42 V2 35.169

GP 57.03 7AL 97.I7 ZAP |16.78 ETS 45.97 7AIE 1|4.22 ETE 140.41 FAD 152.54 ETC 241.55 CLP-145.88

OLA -_.|2 RAL 206.L_Z RAO 65_.0 _EL 12.062 PTH 2.16 VHP 6.751DPA 40.70 RAP 239.41ECC 1.3970
L-I TINE INJ I.AT INJ LONK; INJ RT AS( INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ Z LONG

I8|1.57 38.70 62.23 98.41 152.82 3 37 17 1211.6 45.71 57.42

5351.81 38.71 251.16 98.A3 132.82 14 59 46 4751.8 45.72 246.35
1811.57 38.70 62.23 96.41 152,82 3 37 17 1211.6 45.71 57.42

5351.81 38.71 251.16 98.43 152.82 14 59 46 4751.8 45.72 246.35

1811.57 38;70 62._3 98.41 152.82 3 37 17 1211.6 45.71 57.42

5351.81 _8.71 251.16 98.43 152.82 14 39 46 4751.8 45.72 246.35

NID-C.O_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4|I4.0 S_R ITBS.Z SG3 255.5 ST 3106.4 SR 1609.! SS 14Z4.5

RRT -.9447 RRF -.9889 RTF" .9653 CRT -.9923 CRS .9998 CST -.9943

S(_ 4485.8 _3 .1854 R13 -.9760 LSA 3771.7 NSA 206.1 55A 5.5

•_1 4453.0 ,T_2 341.6 THA |57.32 ELI 3493.9 EL2 J76.7 ALF J52.72

LAUNCH OATE _EP 3 1970 FLIGHT TINE 154.00 ARRIVAL 0ATE FEB 4 1971

H_LIO_ENTRIC CC_IC DISTANCE 440.801

RL 150.9l LAL .00 LOL 340.09 VL 26.876 G4L -1.98 AZL 97.25 I._A 206.23 SNA 128.04 ECC .18187 INC 7.2459 v! 29.525

RP 107,79 LAP 3.20 LOP 186.!4 VP 37.763 GAP 5,22 AFP 83.49 TAL 188.99 TAP 35.22 RCA 104.75 APO 151.32 v2 35.158

RC 116.871 GL -49,2_ 6P 52.31 7AL 96.54 TAP 120.80 [T5 45.86 ZAE 116.88'ETE 142.70 7AC 148.63 ETC 245.42 CLP-!46.88

PLAMET(_ENTRIC CONIC

C3 20.012 V_ 4.473 OLA -6_.91RAL 213.75 RA0 6367.8 VEL 11.891PTH 2.11VNP 6.327 DPA 35.91 RAP 238.15 ECC 1.3293

LN(J.I ATNTH LN(H TIN_ L-I TINE INJ LAT INJ LON_ INJ RT A_ INJ AZt4TH INJ TIN_ PO CST TIN INJ 2 LAT INJ 2 LONG

26.45 3 42 45 1758.64 40.65 57.36 102.27 148.88 4 I2 3 1158.6 47.35 51.69
153.55 13 54 56 5314.43 40.66 249.O6 IO2.28 148.88 15 23 31 4714.4 47.35 243.38

26.45 3 42 45 1738.64 40.65 37.36 I02.27 |48.88 4 12 3 J158.6 47.35 51.69

153.55 !3 54 _H_ _314,43 40.6_ 249.06 IOZ:2B 148.88 15 23 31 4714.4 47.35 243.38

26.45 3 42 45 |738._4 40.65 57,3G |02.27 148.88 4 12 3 1158.6 47.35 51.69
153.55 13 54 56 53|4.43 40,_ 249.0_ 102.28 148.88 13 23 31 4714.4 47.35 243.38

OIFFEI_NTIAL CORI_CTIONS MIO-C(_UR_IE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.5234 TRA -.437_ TC3-2.6284 6AU .7375 _GT 4244.7 _ |674.0 SG3 284.3 ST 3261 .O SR 1497.! S5 1460.1
ROE 1.1685 RRA .0300 RC3 .8309 FAU .04929 RRT -.9465 /_F -.9872 RTF .9643 CRT -.9937 CRS .9999 CST -.9946

FOE-2.O84! FRA -.07_ FC3-2.|324 Blip I4319 _16 4562.9 RL_ .lg00 RI3 -.9732 LSA 3869.2 NSA 190.6 SSk 6.5

BOE 2.7808 _A .4_5 BC3 2.7566 FSP -920 .%1 4534.8 _ 505.7 THA 159.26 ELI 3585.0 EL2 152.8 ALF 155.43

LAUNCH OATE $EP 3 I970 FLIGHT Till[ |56.00 ARRIVAL DATE FEB 6 1971

H_LIC(ENTRIC CCNIC 01ST_ICE 446.841

RL |90.91 L_L .00 LO. 3_O.09 VL 26.643 GAL -1.75 AZL 96.37 HCA 209.43 SNA 127.82 ECC .18316 IN(

RP 107.82 LAP 3.13 L.CP 189.37 VP 37.729 GAP 5.53 AZP 84,45 TAL 187.87 TAP 37._O RCA 104.41 APO

RC 119,J38 GL -45.gO GP 48,02 7AL 95,55 ZAP |24,62 ETS 45,79 7AE 1J9,01ETE J45,19 7AC J44,97 ETC

PLANETOCENTRI¢ CONIC

C3 17.191 VI_ 4.146 0LA -64.63 RAL L_Z0.54 RAO 6567.7 VIEL ||.772 PTH _.08 VHP 6.049 DPA 3J.49 RAP

LNO.I AZNTH LNO4 TINE L-I TINE INJ I.AT INJ _ INJ RT ASI_ INJ A2'NTH INJ TINE
29.13 4 15 57 1713.78 4].78 52.42 105.46 144.93 4 44 31

150.87 14 15 56 52_,03 41.78 247.0_ IO5.47 14419_ 15 44 4

29.I3 4 15 57 |7|3.78 41.78 52.42 105,46 |44.93 4 44 31

150.87 14 J3 56 5288.03 41.78 247.0g I05.47 144.92 I5 44 4

29.13 4 15 57 1713.78 41.78 52.4_ 105.46 144.93 4 44 31

150.87 14 I5 56 5288.03 41.78 247.09 |05.d7 144.92 15 44 4

DIFFERENTIAL CORNI_CTIONS MIO-(._U_J_ r_ECUTION ACCURACY

TDE-2.4073 TRA -._036 T(:3-'3.2|73 BAU .7672 SGT 437S.4 SGR 1550.3 SG3 306.4

ROE .9832 RRA -.0234 RC3 ,6895 FAU .05289 RRT -.9469 RRF -.9844 R1T" .9637

FOE-Z.O041 FRA .0490 FC3-2.6637 BSP 14593 _ 4641.9 _3 .lgOl RI3 -.9709

BOE 2.6013 BRA .3045 BC3 3.33_0 FSP -995 S(,1 4617.8 S_2 47_.1 THA 161.25

6.3716 vl 29.525

151.23 v2 35.147

248.17 CLP-148.13

237.37 ECC 1.2829

PO CST TIN IN! 2 LAT IN! 2 LONG
1113.8 48.13 43.96

4688.0 48.14 240.63

1113.8 48.13 45.96
4688.0 48.14 240.63

1113.8 48.13 45.96

4686.0 48.14 240.63

ORBIT OETERNINATION ACCURACY

ST 3340.7 SR 1361.9 SS 1448.1

CRT -,9945 CRS 1.0000 CST -.9945

LSA 3883.3 MSA 179.2 $$A 7.6

ELI 3605._ EL2 132.2 A_F 157.90
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAIJ_ICH DATE SEP 5 1970

HELIOCENTRIC CONIC

RL 150.91 LAL .00

RP 107.86 LAP 3.05

RE IZI.402 GL -42.65

PLAN[ TCX:ENTR I C CONIC

C3 15.196 VHL 3.898

LNO4 ATNTH LNCH TIN[

31 °89 4 47 9

148.11 14 34 7

31 .89 4 47 9

148.11 14 34 7

31.89 4 47 9

148.11 14 34 7

FLI_T TINE 158.00 ARRIVAL DATE FEB 8 J971

DISTANCE 452.866

LOL 340.09 VL 26.809 GAL -1.5Z 47L 95.66 14CA 212.64 SN4

LOP 192.60 VP 37.694 GAP 5,85 AZP 85.23 TAL 186,72 TAP

GP 44.14 7AL 94.24 TAP 128.Z0 ETS 45.71 7AE IZ0.70 ETE

127.39 ECC .18457 INC 5.6556 Vl 29.525
39.36 RCA 104.04 APO 151.14 V2 35.136

147.68 ZAC 141.62 ETC 250.20 CLP-149.51

CLA -62.29 RAL 226.73 RA0 6567.6 VEL 11.687 PTH 2.06 VHP 5.874 0PA 27.42

L-I TIME INJ L4T |NJ _ INJ RT AS,(: INJ A2'NTH INJ TIME PO CST TIM

1675.00 42.25 47;52 108.22 141.08 5 15 4 1075.0

5270.65 42.26 245.37 108.E3 141.07 16 1 58 4670.6

1675.00 42.25 47.52 108.2"Z 141.08 5 15 4 1075.0

5270.63 42.26 245.37 108.23 141.07 16 I 58 4670.6

167fl;_(] 42.25 47.52 108.22 141.08 fi 15 4 1075.0

5270.63 42.26 245,37 |08.23 141.07 16 1 38 4670.6

RAP 236.98 ECC 1.2501

INJ 2 LAT INJ 2 LONG

48.24 40.39

48.25 238.24

48.24 40.39

48.25 238.24

48.24 40.39

48.25 238.24
OIFFERENTIAL CORRECTICN._

TOE-2.2792 TR4 -.1710 TC3-3.6019 8AU .7944

ROE .8309 RR4 -.O652 RC3 .9146 FAU .05519

FOE-I .8702 FRA .1776 FC3o3.1444 6SP 14884

BOE 2.4259 _A .1830 _3 3.9104 F_ -|049

NtO-CCURSE E)_CUTI_4 ACCURACY

_T 4505.6 S_ 1429.1 SG3 321.9
RRT -.9463 _ -.9805 RTF .9634

St,,8 4726.8 223 .1855 R13 -.9690

S_I 4706.0 S_ 442.2 THA I63.14

OR6IT DETERMINATION ACCURACY

ST 3355.0 SR 1223.0 SS 1398.3

CRT -.9951CRS .9999 CST -.9940

LSA 3831.1NSA 170.7 SSA 8.8

ELI 3569.1 EL2 114.0 ALF 160.04

L4UNO4 DATE SEP 3 1970 FLI_T TINE 160.00 ARRIVAL DATE FEB 10 1971

HELICY,.ENTRIC CONIC

RL I SO.SI LAL .00
RP 107.89 LAP 2.96

RC 123.6¢=0 GL -39.48

PLAMETOCENTRIC CONIC

C3 13.761VI,,K. 3.710
I..NO4 A2'NTH LNCH TIME

34.71 5 16 51

145.29 14 49 54

34,71 5 16 51

145,29 14 49 54

34.71 5 16 51
145.29 14 49 54

OISTANCE 458.874

LQ. 340.09 VL 2_.775 GAL -1.27 ATL 95.06 HCA 215.85 S044 127.37 ECC .18611

LOP 195.83 VP 37.658 GAP 6.16 AZP 85.90 TAL 185.55 TAP 41.39 RCA 103.66
GP 40.66 ZAL _2.63 ZAP 151.53 ETS 45.62 Z_ t22.02 ETE 150.10 ZAC t38.60

OLA -59.92 RAL 232.43 RAO 6567.5 VIEL 11.625PTH 2.04 _.IP 5.774 0PA 23.69

L-! TtNE INJ LAT INJ _ XNJ RT AS(: |NJ 42147H INJ TINE PO (ST TIN

1640.61 42.20 42.74 110.74 137.43 5 44 I2 1040.6

5261.02 42.21 243.9? 110.75 137.42 16 17 35 4661.0

1640.61 42.20 42.74 110.74 137.43 5 44 12 1040.6

5261.02 42,21 243.97 110.75 137.42 16 17 35 4661.0

1640.61 42.20 42.74 110.74 137.43 5 44 12 1040.6

5261.02 42.21 243.97 110.75 137.42 !6 17 35 4661.0
OIFFERIENTIAL COK_ECTIONS

TOE-2.1432 TRA -.0366 TC3-4._N_ 8_J .8201

ROE .7037 RRA -.0960 RC3 .9123 rkO .05636

FOE-1.7018 FRA .3053 FC3-3.5454 8SP 15184

60[ 2.2558 BRA .1046 8C3 4.4579 FSP -lOBS

INC 5.0552 VJ 29.525

APO 151.07 V2 35.124

ETC 251.77 CLP-150.93

RAP 236.94 ECC 1.2265

INJ 2 LAT INJ 2 LONG

47.82 35.09
47.83 236.33

47.82 35.09
47.83 236.33

47.82 35.09

47.83 236.33

CRBIT DETERMINATION ACCURACY

ST 3311.9 SR 1090.9 55 1319.4

CRT -.9956 CR5 .9997 CST -.9931

LSA 3724.6 NSA 164.6 5SA 10.1

ELI 3485.6 EL2 97.2 ALF 161.83

NI0-COURSE £X£CUTION ACCURACY

_k:,T 4631.6 SGR 1315.6 SG3 331.4

RRT -.9448 _ -.9753 R1T .9631

4814,8 1_3 .1769 R13-.9676

_1 4796.7 ._ 417.1 THA 164.86

LAUNCH DATE SEP 3 1970

HELIOCENTRIC CONIC

RL 150.91LAL .00

RP 107.93 LAP Z.86

RC 125.912 GL -36.40

PLAN[T(XENTRIC CONIC

C3 12.725 VHL 3.567

LINCH AZNTH LNCH TIN[

37.58 5 45 26

142.42 15 3 36

37.58 5 45 26

14_.42 15 _

37.58 3 45 26

142.42 15 3 36

FLIGHT TINE 162.00

LOL 340.09 VL

LOP 199.05 VP

GP 37.55 ZAL

01STANCE 464.866

26.739 GAL -1o00 ATL 94.54 14(A 219.05 5NA

37.622 GAP 6.48 _2'P 86.47 TAL 184.35 TAP

90.76 ZAP 134.62 ETS 45,52 ZAE 123.02 ETE

ARRIVAL D4TE FEB 12 1971

127.14 ECC .18777 INC 4.5415 Vl 29.525

43.40 RC4 103.26 APO 151.01 V2 35.112

152.38 ZAC 135.91ETC 253.02 CLP-152.36

5.729 OPA 20.29 RAP 237.17 £CC 1.2094

PO CST TIN INJ 2 LAT INJ 2 LONG

1009.6 46.98 30.10

4658.3 46.99 234.94

1009.6 46.98 30.10

4658.3 46.99 234.94

_009.6 46.98 30.10

4658.3 46.99 234.94

ORBIT DETERMINATION ACCURACY

ST 3219.4 SR 971.4 SS 1220.6

CRT -.9962 CRS .9990 CST -.9917
LSA 3573.8 MSA 160.8 SSA 11.6.

ELI 3361.8 EL2 81.4 ALF 163.26

CLA -5?.53 RAL 237.73 RAO 6567.5 VEL 11.581 PTH 2.03 VHP

LoI TIME INJ LAT INJ LON_ INJ RT Ag( INJ _t4TH INJ TIN[

16(]9.56 41.72 38.12 113.16 134.01 6 12 16

5258.28 41.73 242.9_ 113.17 134.00 16 31 15

1609.56 41.72 38.12 J13,16 134.01 6 12 16

5238.28 41.73 242.96 113.17 134.00 16 31 15

1609.56 41.72 3_.12 113.16 134.01 6 12 16

5258.28 41.73 242._ 113.17 134._ 16 31 15

DIFFERENTIAL CORRECTIONS NIO-CCORSE E_ECUTICN ACCURACY

TOE-2.OO25 TRA .1018 TC3-4._17 61HJ .64,10 ,T_T 4750.5 6GR1212.2 S_3 335.7

ROE .6007 RRA -.1243 RC3 ._869 FAU ,05648 RRT -,9412 _ -.9_85 Rllr .9628

FOE-1.5134 FRA .4296 FC3-3.8427 8SP 15492 _ 4g02.8 1_3 .t654 R13 -.9662

_OE 2.0906 BRA .IC_O7 8C3 4.9616 F_IP -1105 S_I 4886.6 .%Z 3g_.1 1"NA 166.40

LAUNCH DATE _P 3 1970 FLIGNT TINE 164.00

HELIOCENTRIC CC_IIC OISTANCIE 4/_.8_i8

RL 150.91 LAL .00 LCL 340.09 VL _,704 GAL -,73 AZL 94,09 HC_ LP_Z.26 SNA 126.90 ECC .18957

RP 107.97 LAP 2.75 LOP 202.27 VP 37.5_5 GAP 6.79 ATP _.97 TAL 183.12 TAP 45.38 RCA 102.85

RC 128.1_ GL -33.41 GP 34.77 7AL 88.66 ZAP 137.46 ETS 45.44 ZAIE |23,77 ETE 154.48 74C 133.52
PLAMETOCENTRIC CONIC

C3 11.986 VI.K. 3.462 OLA -55.13 RAL 242.69 RN) 6567.5 VEL ||._49 PTH Z.02 VHP 5.727 0PA 17.18

LNO4 A2'NTH LNCH TXNE L-! TINE INJ L_T INJ LONG INJ RT A.,qC INJ AZNTH INJ TIME PO'CST TIN
40.49 6 13 11 1580.47 40,90 33.89 !t5.56 130,dl6 6 39 32 980.5

139.51 15 15 26 5261.85 40.91 242._9 It5.57 130.85 16 43 7 4661.8-

40.49 6 13 11 1580.47 40,90 33.69 115._6 130.86 6 39 32 980.5

139.51 15 15 _6 5261.85 40.91 242._J 1t5.57 tSO.B5 16 43 7 4661.8

40.49 6 13 11 1580.47 40.90 33.69 115.56 130.86 6 39 32 980.5

139.51 15 15 _ 5261.85 40.91 242.3¢# 115.57 130.85 16 43 7 4661.8

OIFFER1ENTIAL CQ_I[CTION$ NIO-OOUR_JE [_OUTION ACCURACY

TOE-I.8593 TRA .Z446 TC3-5.3426 _ .8668 _GT 4663,7 _;R 11_0.4 SG3 335.7

ROE .5183_ -.1453 RC3 .B453 FAU .0558| RRT o.93_4 RRF -.g_O0 R1T .9625

F0[_1.3242 FRA .54B7 FC3-4,0312 8_B_ |5787 _ 49_1 .t M3 .|510 R|3 -._NS52

BOE 1.9_02 BRA .2845 BC3 5.4091F_P -1110 _1 4976.Z S_Z 384.3 THA I67.75

ARRIVAL DATE FEB 14 1971

IN(: 4.0945 Vl 29.525

APO 150.96 V2 35.099
ETC 254.05 CLP-153.76

RAP 237.65 ECC 1.1973

INJ 2 LAT INJ 2 LC_IG

45.82 25.42

45.83 234.1Z

43.82 25.42

45.83 234.12

45.82 25.42

45.83 234.12

C_IT 0ETERMINATION ACCURACY

ST 3086.4 SR 867.2 SS 1110.2

CRT -.9969 CRS .9976 CST -.9896

LSA 3389.0 NSA 158.8 SSA 13.1

ELI 3205.3 EL2 65.6 ALF 164.35
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE EP 5 1970

HEL IO(:ENTRI C CONIC

RL 150.91 LAL .00 LOL 340.09 VL

RP 10t}.01 LAP Z,64 LOP 205.49 VP

RC I]0.391 GL -_0.5Z GP 52.29 ZAL

PLAN[ TOCENTR I C CONIC

C3 11.481 VHL 5,588

LNO_ AZMI"H LNCH TIH_

43.46 6 40 Z2

136.54 15 25 77

43.46 6 40

136.94 15 Z5 27

45.46 6 40

136.54 15 25 Z7

0 | FFEII_NT IAk CCRRI[( TIONS

T0f-I .7244 TRA ._19 TC3-5.76#4 BAU .8940

ROE .4563 RRA -.1590 RC3 .BOS3 FAU .O55|3

FOE-1.1483 FRA .6429 FC3-4.|566 BSP 16352

80£ 1.78_ _A .4157 Be5 5,8243 FSP -1132

FLIGHT TIN[ 166.00 ARRIVAL CATE FEB 16 1971

DISTANCE 476.79J

26,667 GAL -.44 AZL 95.70 HCA 225.46 ,_44 126.67 EC( .19151 INC 5.6997 Vl 19.525
57.547 GAP 7.11AZP 87.40 TAL 181.87 TAP 47°34 RCA 102.41 APO 150.95 V2 35.086

86.37 ZAP 140.08 ETS 45.40 ZA[ 124.32 ETE 156.40 ZAC 151.41ETC 254.92 CLP-155.14

CLA -51.75 RAL 247.35 RAO 6567.4 VlEL 11.527 PTH 2.01 VHP 5.757 OPA 14.54 RAP 238.34 ECC 1.1890

L-I T[I,_ INJ LAT INJ LONG |NJ RT AS(: INJ AZNTH INJ TII_ PO (ST TIM JNJ 2 LAT INJ 2 LONG

1552.87 39.80 29.43 118.00 127.99 7 6 15 952.9 44,40 _J.0|

5271.44 39.81 242.28 118.01 127.98 16 53 18 4671.4 44.41 233.86

1552.87 59.80 29.43 118.00 127.99 7 6 15 952.9 44.40 21.01

5271.44 59.81 242.18 |I8.0t I27.98 16 53 18 4671,4 44.41 255.86
1552.87 39.80 29.43 118.00 127.99 7 6 15 952.9 44,40 21.01

5271.44 39.81 242.ZB 118.01 127.98 16 53 18 4671.4 44.41 233.86
NIO-CCt_SI[ £XECUTZCN ACCURACY ORBIT CETERNINATION ACCURACY

SGT 4992.| EN_ 1044.2 ._3 333.8 ST 2935.7 5R 783.2 55 1005.2

I_'T -.93J7 RRF -=9_OO RTF .9637 CRT -.9979 CRS .9948 CST -.9870

5100.1 R23 .1296 R13 -.9657 LSA 3195.9 NSA 156.3 SSA 14.8

5,G| _O86.5 _ ]72.3 THA 168-.91 ELI 303_.0 ELZ 48.8 ALF 165.09

LAUNCH 0ATE 54[P 3 1970 FLI_4T TINE 168.00 ARRIVAL 0ATE I:'E6 18 1971

H[L IOCENTRI C CONIC

RL 150.91 LAL ._ LCL 340.09 VL _.631 GAL
RP 10_q.O5 LAP 2,51 LOP 208.71 VP 3"/',_ GAP

0ISTANC£ 482.72'6

-.14 AZL 93.35 HO, 22_.67 .S_AA 126.43 ECC .19360 IN( 3.3464 Vl 29.515

7.41 A2'P 87°79 TAL 180.60 TAP 49.27 RCA 101.96 APO 150.91 VZ 35.074
255.69 CLP-156.48RC 132.627 GL o27.72 GP 30.09 ZaL 83.9"Z ZAP |4Z._tO ET$ 45.40 ZAIE 124.71 ETE 1._.14 ZAC 129.55 ETC

PLANETOCENTRZC CONIC
C3 11.167 VHL 3.542 OLA -50.34 RAL 231.76 RAO 6567,4 t/EL 11.513 PI'H 2.01 _HP 5.814 0PA 11.75 RAP 239.21 ECC 1.183_

LNO-I A2'NTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT AS(: INJ AZI4TH INJ TINE PO CST TIH INJ 2 LAT ZNJ 2 LONG

46.46 7 7 14 1523.83 38.49 25._. |Z0.SI 125.38 7 31 40 925.8 42.79 16.84

133.54 15 33 44 5286.97 38.50 _4_.65 1L_3.52 125.37 17 I 50 4687.0 4Z.RO 234.17

46.46 ? 7 14 1525.83 _.49 25.3_ 120.51 125.38 7 32 4£] 925.8 42.79 16.84

133.54 15 33 44 5286.97 319._ 242.65 |k_0.52 125.37 I7 I f_3 4687.0 42.80 234.17

46.46 7 7 14 1523.83 _.49 _5.3_ 1L=0.51 125.38 7 32 40 925.8 42.79 16._4

133.54 15 33 44 _286.97 _.50 _42.65 120.5_ 125.37 17 1 5(} 4687.0 42.80 234.17

01FFER1ENTIAL CCllltIEJETION$ NJ0-_UR_E E1ECUTION ACCURACY ORelT 0ETERNINATION ACCURACY

TOE°1.5665 TR4 .5_O7 TC3-6.0429 BALI ._ _T _?0.9 _ 97|.7 ,_ 327.4 ST 2724.9 5R 703.2 SS 8H0.1

ROE .4014 RRA -.1782 RC3 .7352 FAU .05284 RRT -.9"Z|6 RRF -.9374 RTF .9619 CRT -.9988 CRS .9881 CST -.9812

FOE °.9560 FRA .7610 FC3-4.09_ e_P |6_57 S_ 5161.J 1_3 .1189 R|_ -.g635 LSA 2944.1 MS4 162.6 5SA 16.4

80E 1.6171 8RA .5788 0C3 6.0874 FSP °108Z 5GI 5149.8 _, 371.4 THA 169.93 ELl 2814.0 EL2 32.7 ALF 165.54

LAUNCH CATE ,_P 5 1970 FLIGHT TIM([ 170.00 _RRIV_L CATE FEB 20 1971

H[LIOCENTRIC CONIC DISTANCE 488.659

RL 150.91 LAL .00 LOL 540.09 VL 26.594 GAL .17 _ZL 93.03 HC_ 231.87 SNA 1Z6.Z0 ECC

RP 108.09 L_P Z.38 LOP 211.92 VP 57.471 GAP 7.74 AZP 88.13 TAL 179.31 TAP 51.18 RCA

RC 134.850 GL -Z_.05 GP 28.12 _AL 81.55 ZAP 144.75 ETS 45.48 ZA[ 124.98 ETE 159.69 ?AC

PLAN[TOCENTRIC CON]C

C3 11.016 VHL 5.519 CLA -47,97 RAL 155.92 RA0 6567.4 VEL 11.507 PTH 2.00 VHP 5.893 CPA 9.58 RAP 240,_5 ECC 1.1H15

LNCH AZNTH LN_H TINE L-I TINE INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG

49.52 7 33 55 1498.75 37.00 21,_4 123.11 123.03 7 58 54 898.7 41.04 1_._6

110.48 15 40 14 5](38.46 37.01 243.52 123.12 123.01 17 8 42 4708.5 41 .05 235,04

49.52 7 33 55 1498.73 37.00 21.34 123.11 123.03 7 58 54 898.7 41.04 12._6

I]0.4H 15 40 14 5_08.46 57.01 243.52 123.12 123.01 17 8 42 4708.5 41.05 235.04

49.52 7 33 55 1498.73 37.00 21._4 123.11 123.03 7 58 54 898.7 41.04 12.86

I]0.48 15 40 14 5108.46 37.01 243.32 123.12 123.01 17 8 42 4708.5 41.05 _35._4

CIFFKRENTIAL CORRKCTION$ MI0oCOURSE EXECUTION ACCURA¢_ ORBIT 0[TKRHINATION ACCURACY

T0£-1.4115 TRA .7170 TC3-6.1356 8AU .9234 ._.T 5146.5 _ 906.6 SG3 318.3 ST 2502.0 5R 635.3 SS 761.1

ROE .3576 RRA -.1953 RE5 .6610 FAU .0_O13 RRT -.gOgI _ -._'123 RTF .9594 CRT -.9995 CRS .9741 CST -.9714
FOE -.7734 FR4 .8635 FC3-3.9400 8SP 1656Z _ 52_3.7 "_3 .1093 R13 -.9607 LSA 2685.6 HSA 173.3 SSA 18.0

_oE 1.4560 _RA .7416 9C3 6.2705 FSP o1064 5_I 5_12.4 _ 373.0 THA 1"/'0.85 ELI 2581.3 EL2 19.7 ALF 165.76

.19584 INC 5.0265 Vl 29.525

101.48 APO 150.91 VZ 35.061

I17.91 ETC 156.59 CLP-157.7_

LAUNCH OATE ,_EP 3 1970 FLIr_T TINE |7_.00 ARRIVAL CATE FEE_ ?2 1971

HELIC_ENTRIC CONIC 0ISTANEE 494.529

RL 150.91 LAL .[](3 LOL 340.09 VL 26.556 GAL .50 AZL 92.73 PiCA 235.07 ,_44 125.96 ECC

RP 108.13 LAP 2.24 LOP 213.13 VP 37,412 GAP 8.06 A2'P 88.43 TAL 177.99 TAP 53.07 RCA'

RC 137.O63 GL °2'2.44 GP 26.36 7AL 78.69_Z_P 146.79 ETS 45.63 ZAE 1_5,|7 ETE 161.08 ZAC

PLANETO_ENTRIC CCIqIC
C3 11.009 VHL 3.518 OLA -45.61RAL 259";.8_ RA0 6567.4 _IEL 11._}6 PTH 2.00 VHP 5.990 0P_

LNCH AZNTH LN(.H TIM[ L°I TIN[ INJ LAT INJ LONG INJ RT ASK_ INJ AZt4TH INJ TIME
52.62 8 0 39 1470.75 35.39 17.43 I_,78 JL=O.gO 8 25 10

127.38 15 44 52 5336.20 35.40 244.g_ 1_5.79 120.89 17 13 48

52.62 80 _J 1470.75 35.39 17.4_ 1_.78 |20.gO 8 25 I0

1Z7.38 15 44 52 5336._O 35.40 244.9_ 125.79 |L=0.89 17 13 48
5Z.62 8 0 39 1470.75 35.39 17.43 125.78 1_.90 8 25 10

127.38 15 44 52 5336.20 35.40 _44.9"Z I_.79 120.89 17 13 48

OIFFERENTIAL CORRECTIONS NI0-COURSIE E_ECUTION ACCURACY

TOE-1.2771 TRA .8700 TC3-6.4264 _AU .9f_2 SGT 5259.6 _ 8_.3 $63 310.7

ROE .32_ I_'_ °.2006 RC3 .6161 F_U .04874 RRT -.9000 _ -.9067 RTF .9615

FOE -.6323 FR_ ._198 FC3-3.8329 85P 17030 _ 5329.1R_3 .0848 R13 -.9624
80E 1.3190 _A .8_29 Be3 6.4f_9 FSP -1053 SGI 5316.3 SG2 370.1 THA 171 .60

.19826 INC Z.7337 Vl 29.525

100.99 APO 150.93 VZ 35.047

126.4H ETC 157.04 CLP-159.04

7.21 RAP _41.43 ECC 1.181Z
PO CST TIM INJ 2 LAT INJ 2 LONG

870.7 39.18 _.9_

4736.2 39.19 2_6.47

870.7 39.18 8.9_

4736.2 39.19 236.47

870.7 39.18 8.98

4736.2 39.19 236.47

ORBIT OETERNINATION ACCURACY

ST 2_01.0 SR 588.7 SS 669.3

CRT o.9990 CRS .9524 CST -.9616

LSA 2461.0 HSA 179.2 5SA 19.5

ELI 2375.0 EL2 25.9 ALF 165.66
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 5, 1970,

LAUNCH DAT[ 5[P 3 1970 FLIGHT TIME 174.00 ARRIVAL OAT[ FE6 Z4 1971

HELIOCENTRIC CONIC

RL 150.91LAL .00

RP 108.17 LAP 2.09

RC 139.266 GL -19.97

PLANETOC[NTRIC CONIC

C3 11.137 VHL 3.337

LNCH AZMTH LNCH TINE
53.76 8 27 40

124.24 15 47 34

55.76 B 27 40

124.24 I5 47 34

55.76 8 27 40

124.24 15 47 34

OIFFERKNTIAL CCRRKCTIOI_

T02-1.1202 TRA I.O550 TC3-6.4420 6AU .94_26

ROE .3039 RRA -.2137 R¢3 .5477 FAU .04585

FOE -.4811FRA 1.0173 FC_.5639 B_ 17088
60E 1.1607 6RA 1.0764 BC3 6.4652 FSP -1009

0ISTANCE 500.399

LOt. 340.09 VL 26.519 GkL .84 AZL 92.46 PICA 238.27 .S_AA

LOP 218.34 VP 37.393 GAP 8.38 AZP 68.10 TAL 176.66. TAP

GP 24.79 ZAL 75.98 ZAP 148.70 ETS 45.87 ZAE 125.28 ETE

125.72 ECC .20085 INC 2.4631 Vl 29.525

54.94 RCA 100.47 AP0"150.97 V2 35.034

|62.32 ZAC 125.21ETC 257.64 CLP-160.26

0LA -43.30 RAL 263.57 RA0 6567.4 VEL 11.512 PTH 2.01 VHP 6.103 0PA 5.21 RAP 242.74 ECC 1.1833

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1441.17 33.69 13.54 128.54 IJ9.00 8 51 41 841.2 37.26 5.16

5370.54 33.70 246.85 |28.55 J18.99 17 17 4 4770.5 37.26 238.47

1441.17 33.69 13.54 |28.54 119.00 8 5I 41 841.2 37.26 5.16

5370.54 33.70 246.85 126.55 118.99 17 17 4 4770.5 37.26 238.47

1441.I7 33.69 13.54 |28.54 119.00 8 51 41 841.2 37.26 5.16

5370.54 33.70 246.85 |28.55 I18.99 17 17 4 4770.5 37.26 238.47

NIO-O3URSE EX[CUTION ACCURACY OR6IT 0ETERMINATION ACCURAC_

86T 5327.3 _ 812.5 $63 300.5 ST 2067.1 $R 543.4 SS 579.0

RRT -.6849 I_F -._3 RTF .9600 CRT -.9952 CR$ .9062 CST -.9408

5G6 5386.9 /_5 .0743 R13 -.9607 LSA 2205.3 MSA 198.9 554 20.3

SGI 5375.8 ,$62 373.0 THA 172.28 ELI 2136.7 EL2 51 .3 ALF 165.33

LAUNCH 0ATE ._EP 3 1970 FLIGHT TINE 176.00 ARRIVAL 0ATE FEB 26 1971

HELIOCENTRIC CONIC

RL 150.91LAL .(30

RP 108.21 LAP 1.94

RC 141.459 GL -17.61
PLANETOCENTRXC CONIC

C3 11.394 VHL 3.376

LNCH AZNTH LNCH TIME

58.97 8 55 10

121.03 15 48 9

58.97 8 55 10

121.03 15 48 9

58.97 8 55 IO

121.03 15 48 9

OIFFKRENTIAL CORRECTIONS

TOE -.9709 TRA |.2_ TC3-6,4046 _AU .9765

ROE .2862 RRA -,L_46 RC3 .4809 FAU .04335

FD[ -.3526 FRA 1.O896 FC3-3.2936 BSP 17293

BOE 1.0122 BRA 1.2f_O 6C3 6.4236 FSP -976

OISTAI,_[ _06.243

LOL 340.09 VL 26.481 GAL 1._ A21. 92.2| PICA 241.47 SNA 125.48 £CC .20364 IN(: 2.2108 VJ 29.525
LOP 221.54 VP 37.354 GAP 8.7I A21_ 88.94 TAL 175.3J TAP 56.79 RCA 99.93 APO 151.04 V2 35.021

GP 23.38 ZAL 73.24 ZAP 1_0.48 [T$ 46.2| ZA1_]_5.34 ETE 163.42 ZAC 124.09 ETC 258.23 CLP-161.43

OLA -41.03 RAL 267.09 RA0 6567.4 V[L 11.523 PTH 2.01 VHP 6.231 OPA 3.38 RAP 244.17 ECC 1.1875

L-| TIME INJ LAT |NJ LCNG ]NJ RT A_ XNJ A2tATH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LON6

1409.15 31.92 9.61 131.37 117.29 9 18 39 809.1 35.29 1.31

5411.99 31.93 249._ 131._ 117,27 I7 18 21 4812.0 35.30 841.06

1409.15 31.92 9.61 131.37 117.29 9 18 39 809.1 35.29 1.31
5411.99 31.93 249.36 131._ H7.27 17 18 21 4812.0 35.30 241.06

1409.15 31.92 9.61 131.37 117._9 9 18 39 809.1 35.29 1.31

5411.99 31.93 249.36 131,$8 117.27 17 18 21 4812.0 35.30 241.06

NIO-COURS_E EX[CUT|CN ACCURACY ORBIT 0ETERNINATION ACCURACY

5GT 5403.2 _R 775.4 .$63 290.6 ST 1852.9 SR 509.0 SS 511.7

RRT -.IV_7 fmF -.8691RTF" .9596 CRT -.9848 CR$ .8327 CST -.9144

•%B 3456.6 225 -.O616 RI3 -.9602 LSA 1975.9 HSA 222.5 SSA 20.9

.$61 5445.4 SG2 379.8 THA |72.85 ELI 1919.6 EL2 83.4 ALF 164.83

LAUNCH OAT[ ._HEP 3 1970 FLIGHT TIN[ 178.00 ARRIVAL CATE FEB 28 1971

HELIOCENTRIC CONIC

RL 150.91 LAL .00 LOt. 340.09 VL

RP 108.25 LAP 1.78 LOP 224.74 VP

RC 143.645 GL -15.38 GP 22.12 ZAL
PLAN[TOCENTRIC CONIC

C3 11.779 VHL 3.432

LNO4 A_NTH LN_H TIME

62.25 9 23 31

117.75 15 46 20

62.25 9 Z3 31

117.73 15 46 20

62.25 9 23 3_

117.73 15 46 20
OIFFER1ENTIAL CORRECTIONS

TOE -.8216 TRA 1.4_i23 TC3-6.2984 B_J .IEM2
ROE .2733 RRA -.23f13 Re3 .4390 FAU .040_

FOE -.2363 FRA 1.1557 FC3-3.O046 B_P 17537

_oE .8658 BRA 1.4515 BC3 6.3137 FSP -947

0ISTANCE 512.062

26.443 GAL 1.57 AZL 91.97 H(A 244.67 _A 125.25 £CC .20664 INC 1.9736 Vl 29.525

37.315 GAP 9.05 AZP 89.16 TAL 173.95 TAP 58.62 RCA 99.37 APO 151.13 v2 33.008

70.50 ZAP 152.13 ET$ 46.66 ZA£ 125.36 ETE 164.40 ZAC 123.10 ETC 258.80 CLP-162.60

OLA -38.82 RAL 270.42 RA0 6567.4 V[L 11.540 PTH 2.01 VHP 6.371 0PA 1.69 RAP 245.69 ECC 1.1938
L-I TIME' |NJ LAT INJ _ |NJ RT ASC INJ A214TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1373.47 30.12 5.55 134.215 !15.75 9 46 24 773.5 33.32 357.34

5461._0 30.14 292.51 134.27 i15.73 17 17 22 4861.5 33.33 244.29

1373.47 30.12 3.55 13,1.26 115.75 9 46 24 773.5 33.32 557.34

5461.50 _0.14 252.51 134.27 115.73 17 17 22 4861.5 33.33 244.29
1373.47 30.12 5.55 134.26 115.75 9 46 24 773.5 33.32 357.34

5461.50 30.14 252.51 134.27 115./_J 17 17 Z2 4861.5 33.33 244.29
NI0-_IE E_ECUTION ACCURACY ORBIT OETERI41NATION ACCURACY

Jk;T 5476.5 _ 743.7 SG3 _1.5 ST 16§7.1 _ 480.7 SS 464.3

ART -,B_4 iiRF -.8d89 RTr .9593 CRT -.9618 CRS .7224 CST -.8823

_d_ 5526.7__3 .0502 R|3 -.9598 LSA 1768.6 NSA 253.5 SSA 21.0

_1 3513.3 S_ _85,1 THA 173.36 ELI 1720.7 EL2 126.7 ALF 164.32

LAUNCH OATE SEP 3 1970 FLIGHT T|NE IBO.00 ARRIVAL 0ATE NAR 2 1971

HELIOCENTRIC CONIC

RL 150.91LAL .00 L_L 340.09 VL

RP 108.29 LAP 1.62 L_P 227.94 VP
RC 145.816 GL -13.28 _P 20.98 ZAL

PLAN_.TOCENTRIC CCNIC

C3 12.292 VHL 3.506

LNO4 ATNTH LNCH TIME

65.63 9 53 9

114.37 15 41 45

65.63 9 53 9

114.37 15 41 45

65.63 9 53 9

114.37 15 41 45

DIFFERENTIAL CORRECTIONS

TOE -.6727 TRA 1.6333 TC3-6,1236 _AU 1.00_4

ROE .2647 RRA -.246| RC3 .3906 FAU .0_8_

FOE -.1335 FRA 1.2163 FC3-2.7027 BSP 17746

80E .7229 8RA 1.6512 8C3 6.1560 FSP -914

0|STANCE 517.8_Pa
26.405 GAL 1.96 AZL 91.75 HC_ _7.86 _AA

37.275 GAP 9.39 AZP 89.34 TAL 172.57 TAP

67.80 ZAP 153.67 ETS 47,2_ Z/M[ 125.36 ETE

125.01ECC .20987 INC 1.7487 Vl 29.525

60-.43 RCA 98.78 APO 151.25 V2 34.995

165.27 ZAC 122.22 _TC 259.36 CLP-163.72

0LA -_.69 RAL 273.56 RAO 6567.5 V_L 11.562 PTH 2.02 VHP 6.5_4 DPA .13 RAP 247.31 ECC 1.2023

L-Z TIME INJ LAT INJ _ INJ RT A_ INJ ANTH INJ TINE PO'CST TIN INJ 2 LAT INJ 2 LONG

1332.65 _8.32 |,?4 137.21 114.36 10 15 _ 732.7 31.35 353.12
5520.33 28.33 256.36 137._ 114.35 17 13 46 4920.3 31.36 248.24

1332.65 28.32 1.24 137._1 114.36 10 15 22 732.7 31.35 353.12

5520.33 28.33 _96.36 137.22 114.35 17 13 46 4920.3 31.36 248.24
1332.65 28.32 1.24 137,21 1J4.36 10 15 _2 732.7 31.35 353.12

5520.33 28.33 256.36 137.22 114.35 17 F3 46 4920.3 31.36 248.24

HIO-CCUR_ EXECUTION ACCURACY CRSIT 0ETERNINATION ACCURACY

SGT _543.0 5_ 716.7 563 270.2 _ ST 1490.8 SR 458.1 SS 438.0

RRT -.8_59 RRF -.6282 RTF .959| CRT -.9180 CR$ .5807 CST -.8544

566 5589.1 R_3 .0409 R13 -.9594 LSA 1593.5 NSA 290.3 ssA 20.9

S_I 5575.4 562 391.1THA 173.80 EL1 1549.7 ELZ 174.8 ALF 164.04
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VQL 5 1970)

LAUNCH CATE SEP 3 1970 FLIGHT TINE 1BZ.00 ARRIVAL CATE MAR 4 197l

HELIC_ENTRIC C(_IC

RL 150.91 LAL .00

RP 108.3_ LAP 1.45

R( 147.979 GL -11.31

PLANETOCKNTRIC CONI{

C) 11.940 VHL 3,597

LNCJ4 A_MTH LNCH TINE
69.19 IO 24 48

110.B1 Jfl 33 46

69.19 10 24 48

110.81 lfl 33 46

69.19 10 24 48

110.81 15 33 46

OIYFERENTIAL CORIqE(TION$

TOE -.5239 TRA 1.8433 TC3-5.B_N53 BAU I.OZIB

ROE .2595 RRA -.2572 RC3 .347| FAU .03594

FDK -.0415 FRA 1.27Z5 FC3-Z.4047 8SP 17967

_3E .5846 BR4 1.8611BC3 5.9066 FSP -884

CISTANCE 523.618

L0L 340.09 VL 26.367 GAL 2.37 AZL 91.53 I._A 251.05 ._4A 124.77 ECC .21333 INC 1.5340 Vl 29.525
LCP 231.13 VP 37.836 GAP 9.74 AZP 89.50 TAL 171.18 T4P 62.24 RCA 98.16 APO 151.39 v2 34.982

GP 19.96 ZAL 65.14 ZAP 155.11ET$ 47.94 ZAE 125.33 ETE 166.05 ZAC 121.43 ETC Z59.91 CLP-164.81

CL4 -34.63 RAL 276.53 RAO 6567.5 _[L 11.590 PTH 2.03 VHP 6.689 GPA -1.30 RAP 249.01ECC 1.1130

L-I TINE INJ LAT |NJ _ INJ RT AS_ INJ AZI4TH |NJ TIME PO CST TIM INJ _ LAT INJ 2.LONG
1284.34 26.53 336.50 140.21 113.12 10 46 ]Z 684.3 29.41 348.47

5590.60 26.54 261.1_ IA0.L_ 115.10 17 6 57 4990.6 29.43 253.03

1284.34 26.53 356.50 1_).21 II3.1Z 10 46 12 684.3 29.42 348.47

5590.60 26.54 261.06 140.22 113.10 17 6 57 4990.6 29.43 253.03

1284.34 26.53 356._0 140.21 115.12 10 46 12 68a.3 29.42 348.47

5590.60 26.54 _61.06 140.2Z 113.10 17 6 57 4990.6 29.43 253.03

NIC-C(X/R_ EX[CUTION ACCURACY ORBIT 0ETERNTNATION ACCURACY
SGT _O5.5 SGR 693.5 SG5 260.1 ST 1363.1 SR 439.5 SS 429.8

RRT -.BIB1W -.807Z RTT .9589 CRT -.8440 (R$ .4224 CST -.B412
SC_ 5648.2 _3 .0328 RI3 -.9591 LSA 1458.2 HSA 330.3 SSA 20.4

S_1 5634.5 $G2 396.8 THA 174.19 ELI 1414.1 EL2 227.2 ALF 164.36

LAUNC_ DATE S_P 3 1970 FLIGgT TIN[ 184.00 ARRIVAL CATE MAR 6 1971

H_LIC_ENTRIC CONIC

RL 1_.91LAL .00

RP 108.37 LAP 1.28

RC 150.132 GL -9.46

PLANE TC(ENTRI C CONI_

C3 13.730 V_ 3.?05
LN(.H AZHTH LNK_H TII_"

73.02 I0 59 41

106.98 15 21 I1

73.02 I0 59 41

106.98 15 21 11

110.(30 14 L=_ 47

II0.00 16 57 15

01FFEI_NTIAL CORgI[CT|ONS

TOE -.3985 TRA 2.0387 TC3-5.6944 _ 1.0469

ROE .2EO5 RRk -.2652 RC3 .31B3 FAU .03442

FOE .0222 FRA 1.3075 FC3-2.1704 BSP 18758

BOE .476! _qA Z_0559 B¢3 5.7033 FSP -Bg2

0ISTAI_E 529.349

LCL 3,10.09 VL 26.329 GAL 2.80 AZL 91.33 I.(A 254.24 ,_ 124.54 ECC .21706 IN(: 1.3275 Vl 29.525

LOP 234.33 VP 37.197 GAP 10.10 AZP 89.6,1TAL 169.79 TAP 64.03 R{A 97.51APO 151.57 V2 34.969

GP 19.03 ZAL 62.55 ZAP 156.46 ETS 48.78 ZAE 125.29 [T[ 166.74 ZA_ 1L_.73 ETC 260.47 CLP-165.88

DLA -32.65 R_L 279.32 P-A0 6567.5 _L 11.6_4 PTH 2.04 VHP 6,866 0P4 -2.62 RAP 250.79 ECC 1.226_
L-| TIN[ INJ LAT INJ LCNG |NJ RT A_E INJ AZHTH INJ TIME PO CST TIN |NJ 2 LA T INJ Z LONG

1224.41 24.77 351.05 143._5 111.99 11 20 5 624.4 27.53 343.10
5676.25 24.78 166.89 14_.25 111.98 16 55 47 5076.2 _7.54 258.94

1224.41 24.77 351.O5 143,25 111.99 11 20 5 624.4 27.53 343.10

5676.15 24.78 266.89 143.25 111.98 16 55 47 _076.2 27.54 258.94

5856.44 |8.(N$ 277.64 140.11 I19.16 16 0 23 5256.4 22.42 270.5J

5380.25 51.19 246.46 145.66 104.77 18 26 55 47_0.2 32.90 237.65

NI0-COLM_ E_CUTION ACCURACY ORBIT OETERNINATION 4CCURACY

S_T _675.0 _CoR 674.7 SG5 249.7 ST 1287.3 5R 428.6 SS 42P.8

_T -.BOIl I_F -.7872 R1T .9606 CRT -.7489 CRS .2961 CST -.8534

5715.0 1_3 .0230 RJ3 -._8 LSA 1376.3 NSA 360.7 SSA 19.7

$4_1 5700.B SG2 _.0 TH4 174.53 ILl J 328.6 EL2 275.2 ALF 165.36

LAUNCH 0ATE SEP 3 1970 FLIGHT TINE 186.D0 ARRIVAL CATE NAR 8 1971

HI[LIOCENTRIC CONIC 0ISTANCE 535.050

RL 1_.91 LA¢ ._O LOL 340.09 VL 26.291 GAL 3.25 AZL 91.13 HCA

RP 108.41 LAP 1.10 LOP 237.52 VP 37,158 GAP 10.48 ATP 89.75 TAL

RE 152.275 GL -7.75 GP 18.19 ZAL 6_.04 ZAP 157.72 ETS 49.78 ZAE

PLAN_TC(ENTRIC C(_NI{

C3 14.673_.IL 3.8310LA -30.76 RAL Z81.9_ RAD 6567.6 VEL 11.664 PTH

LNO4 A_TH LNCH T|I4_ L-! TIME INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIME
77.44 11 40 33 1143.95 23.05 544.21 146.32 110.96 11 59 37

102.56 15 1 _ 5796.01 23.06 274.48 146.32 110,95 16 37 48

77.44 II 40 33 1143.95 23.05 344.21 146.32 110.96 11 59 37

102.56 15 1 _2 5186.01 23.06 274.48 146.32 110.95 16 37 48

110.OO 13 55 44 703.94 14.01 _07.47 141.63 121.50 14 7 28

110.00 17 45 21 5274.02 32,76 238._ 149.40 100.35 19 13 16

OIFFERI[NTIAL C(3Rg_CTICNS NIO-Q:URSE E]q[CUTION ACCURACY

TO( -.229_ TRA 2._ TC3o5.3352 _U 1.0480 SGT 5715o8 SC,R 655.3 SC,3 _40.2

ROE .2576 RRA -.279_ RC3 .2742 FAU .03141 RRT -.7818 RRF -.7659 RTF .9590

FOE .I099 FRA 1.3100 FC3-1.8530 BSP 18513 Sr_ 5753.Z _3 .0199 RI3 -.9591

BOE .3432 8RA 2.30)9 BC3 5.341_ FSP -833 6GI 57_8.8 S_2 AO7.0 THA 174.85

_57.43 SMA

168.38 TAP

125.24 ETE

I_4.31 ECC .22107 INC 1.1275 Vl 29.525

65.81 RCA 96.83 APO 151.79 V2 34.956

167.36 ZAC 120.10 ETC 261.03 CLP-166.91

2.05 YHP 7.055 OPA -3.84 R4P 252.63 ECC 1.2415

PO CST TIN -'_NJ 2 LAT INJ 2 LONG

544.0 25.69 336.33

5186.0 25.70 266.60

544.0 25.69 336.33

5186.0 25.70 266,60

103.9 18.07 300.71

4674.0 33.84 229.51

ORBIT DETERMINATION ACCURACY

ST J248.7 SIR 412.1 SS 448.2
CRT -.5977 CRS .1366 CST -.8747

LSA 1331.8 MSA 394.9 SSA 19.1

ELI 1274.5 EL2 3_3.? ALF 168.06

LAUNCH 0ATE SlIP 3 1970 FLIGHT TII4[ 188.0G ARRIVAL 0ATE MAR 10 1971

I'_L IC_KNTRI C C,CN I C

RL 1_0.91 LAL .00
RP 108.45 LAP .f_

I;E 154.40_ _ -_.16

PLANr.TOCENTRIC C_NIC

C3 15.781 VY4. 3.973

LNCH AZMTH LN_N TIN[

83.61 12 37 47

9_.39 14 23

JOO.OO 13 49 57

100.00 J5 54 Z9

110.OO 13 39 17
110.OO 18 21

0IFF[I_NTIAL C(:I_q_CT|(3N_q -
TOE -.0724 TRA Z.5334 7C3o4.9913 I_U J.0543

• 2586 _RA -._$ RC3 .239_ FAU .01893

FOE .1797 FRA 1.4207 FC3-1._71 _P 18553

BOE .2M5 8RA 2.5502 8C3 4.9970 FSP -794

DISTANCE 540,715

LOL 340.09 VL 26,253 6AL 3,73 A2'L 90.93 HCA 260.62 SMA 124.08 ECC .22539 INC .9325 Vl 29.525

L.O=Z40,70 VP _7,1_ GAP |0,86 AZ1P 89.85 TAL 1615,96 TAP 6?,58 RCA 96.11APO 152.04 V2 34.9_3

GP 17.44 ZAL 57,_. ZAP l_,gO ET$ 50.94 ZAI[ 125,18 ETE 167.91 ZAC 119.53 ETC _1.59 CLP-167.93

DLA -_1g,97 RN,,, _4,45 RAO _5_7,6 VI_L 11,712 PTH 2.06 VHP 7.257 DPA -4.96 RAP 254.53 ECC 1.2597

L-I TIM_ |NJ I.AT |NJ LJ_ |NJ RT A_ |NJ A_4TH INJ TJl4[ PC) CST T|M INJ 2 LAT INJ 2 LONG

I009.06 21.38 333.52 149.42 110.03 12 54 36 409.1 23.92 325.7_

665.57 21.39 30_.34 149.4_ 110.01 14 35 4 65.6 23.93 300.54

774.9"2 16.71 314.35 147.36 115.15 14 2 52 174.9 19.96 307.07

566Z.9_ L_.Z3 L_.43 }51.08 104.89 17 28 52 5063.0 28.01 258.09

8(_.53 10.21 31_,19 143.67 122.80 15 52 45 L:_8.5 14.47 306.67

5_'02.14 33.51 233,10 152.72 97.19 19 48 21 4_O2.1 34.14 223.92

MID-COURSE E)_CUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 5760._ S(_R 63818 SG3 2_0.9 ST 1262.9 SR 400.1 SS 470.1

RRT -.7634 RRF -.7458 RTF .9585 CRT -.4373 ORS .0174 CST -.9058

S_ 5795.5 R_5 .0161 R13 -.9586 LSA 1344.3 HSA 418.5 SS_ 18.5

S_1 5780.9 S_2 411.1 THA 175.14 ELI 1_76.0 EL2 356.1 ALF 171 .44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 197OH

LAUNCH CArE SEP 3 1970 FLIGHT TINE 190.00 ARRIVAL CATE MAR 12 1971

HELIC_CENTRIC CONIC

RL |50.9| LAL ,00

RP IOH.49 LAP .74

RC 156.530 GL -4.70

PLANE TC_CENTRIC CONIC

C3 17.073 VHL 4.I}?

LNCH AZMTH LNCH TIH_

90.00 17 32 48

90.00 14 47 39

100,00 13 16 _0

100.00 16 46 18

110.00 13 Z7 47

110.00 18 51 _0

OIFFERENTIAL CORRI[CTION5

TOE .0H22 TRA ?.7868 TC3-4.6459 8AU |.0615

ROE .2618 RRA -.3053 RC3 .ZI06 FAU .02669

FOE .2398 FRA 1.4660 FC3-1.3533 8SP 18F_9

_E .2744 BRA 2.8035 8C3 4.6507 FSP -764

CISTANCE 546.339

LC_. 340.09 VL 26.?16 GAL 4.Z3 ATL 90.74 MCA ?63.80 SMA 173.88 ECC .7300S INC .7413 V1 29.5?5

LOP 243.89 VP 37.081 GAP 11.26 AZP 89.92 TAL 165.54 TAP 69.34 RCA 95.36 APO 157.34 V? 34.931

GP 16.75 ZAL 55.79 ZAP 160.01ETS 52.?8 ZAE 125.17 ETE 168.41 ZAC 119.01ETC 767.16 CLP-169.93

0LA -77.?7 RAL ?96,79 R40_6567.7 VEL 11.767 PTH Z.08 VHP 7.472 OPA -5.98 RAP 256,49 ECC 1.2910

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ A2'NTH INJ TIN[ PO (ST TIM INJ ? LAT INJ Z LONG

1075.78 14.83 335.54 150.47 114.40 12 50 43 475.3 19.00 328.30

635.29 74.91 307.30 154.18 103.93 14 58 14 35.3 26.59 299.03

932.99 11.91 323.64 149.00 117.62 13 3? 73 333.0 15.57 316.70

5540.86 ?8.07 257.83 154.96 100.72 18 18 39 4940.9 £9.26 249.23

998.59 6.86 318.01 145.98 123.57 13 42 46 298.6 11.22 311.64

5148.0£ 33.89 228.92 155.88 94.75 L_ 17 38 4548.0 34.18 219.69

MID-COURSe? EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5801.3 SGR 623.6 SAT,3 221.8 ST 1314.3 SR 390.? SS 492.7
RRT -.7456 RRF -.7265 RT!r .9584 CRT -.2839 CRS -.0756 CST -,9339

S_ 5834.7 R_3 .0124 RI3 -.9585 LSA 1397.? MSA 417.1 SSA 17.8

S_I 58£'0.0 5f, Z 414.2 THA 175.39 ELI 1319.4 EL? 372.7 ALF 174.76

LAt.R_H 0ATE _P 3 1970 FLIGHT TINE 19_.00 ARRIVAL OATE MAR 14 1971

HELIOCENTRIC CONIC

RL 150.91LAL .[30

RP 108.53 LAP .55

RC 159.641GL -3._L_

PLANETOCENTRIC CONIC

C3 18.566 VHL 4.309
LN_ ATMTH LNCH TINE

90.00 12 I 49

90.00 15 36 13

IO0.O0 12 57 39

10(3.00 17 23 5

110.00 13 19 17

I10.00 19 17 56

OIFFERENTIAL CORI_CTIONS

TOE .2377 TRA 3.0466 TC3-4.3073 8AU 1.0"_1

ROE .2671 RRA -.3177 RC3 .1857 FAU .02468

FOE .2901FRA 1.5063 FC3-1.1510 8SP 18949

BOE ,3542 gRA 3.0631 8C3 4.3113 FS,P -741

OISTANCE 551.919

LOL 340.09 VL 26.178 GAL 4.75 AZl. g0.55 _._ 266.98 SMA 123.62 ECC .73508 IN(: .5fl23 VJ 29.525

LOP 247.07 VP 37,043 GAP 11.68 AZP 88.97 TAL 164.12 TAP 71.10 RCA 94.56 APO 1fl?.68 V? 34.919

GP 16.12 ZAL 53.07 ZAP 161.06 ET$ 55.82 ZAE 125.04 ETE 168.85 ZAC 118.53 ETC ?6?.73 CLP-169.91

OLA -25.67 RAL ?.89.00 RAD 6567.8 VEL 11.830 PTH 2.10 VHP 7.701 OPA -6.92 RAP 758.50 ?CO 1.3055
L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ AZt,ITH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

1227.95 10,35 344.52 152.31 116.51 12 L_ 17 628.0 13.83 337.57

5809.67 26.53 277.29 157.96 I00.28 17 13 3 5£09.7 27.68 ?68.80
1047.67 8.21 330.14 151.18 118.94 13 15 7 447.7 12.00 323.40

5465.19 L_.gI _52.36 158.39 97.96 18 54 10 4865.2 29.71 243.65

979.79 3.78 3_Z.L_ 148.46 124.00 13 35 37 379.8 8.72 316.00

5105.83 34.08 L=_5.64 158.97 92.B£ £0 43 .2 4505.8 34.10 216.40
NI0-COUR._WE EXECUTION ACCURACY OR81T 0?TERMINATION ACCURACY

SGT 5837.5 SGR 609.5 SG5 212.9 ST 1387.9 SR 382.1SS 512.9

RRT -.7292 /_c -.7080 RTF .9587 CRT -.1513 CRS -.1466 CST -.9549

5869.3 R23 .0092 R13 -.9588 LSA 1473.4 M$A 405.1 5SA 17.1

_1 5854.5 ,_d;2 416.5 THA 175.63 ELI 1389.2 EL2 377;3 ALF 177.42

LAUGH 04TE SAEP 3 1970 FLIGHT TIN? 194.00 ARRIVAL 0ATE MAR 16 1971

IELI(XEN'I"£1{ CONIC

RL 150.91 L4L .00

RP 109.56 LAP .37

RC 16_.740 Gc -2.11

PLANETOCENTRIC CC_IIC

C3 ?O.295 VHL 4,504

LNCH A_NTH LNCH TIN[

90.00 11 43 8

90.00 16 11 29

100.00 12 44 16

100.00 17 53 3

110.00 13 12 49

110.(30 19 41 0

OIFFERENTI4L CORRECTIONS

TOE .3952 TRA 3.329_ TC3-3._482 8AU 1.O716

RO£ .27?6 RR4 -.3313 RC3 .161J F_J .O2247

FOE .3412 FRA 1.5511 re3 -.9592 8,_P 18967

_0[ .49OJ 8RA 3.3456 8C3 3.9515 FSP -707

DISTANCE 557.452

LOL 340.09 VL 26.141 G_L 5.]O 4ZL gO.57 H(A 270.16 SNA 123.39 £CC .?4051 IN( .3648 Vl 29.5£5

LOP 250.75 VP 37.006 GAP 12.11 4ZP gO.0_ T_L 162.70 TAP 7?.86 RCA 93.72 APO 153.07 V2 34.907

GP 15,54 ZAL 50.95 ZAP 162.04 ETS 5_.57 7AE 124.96 ETE 169.76 ZAC 118.09 ETC 263.30 CLP-170.98

0L4 -24.16 RAL 291.07 RAO 6567.8 V[L 11.902 PTH g.11 VHP 7.945 0PA -7.78 RAP ?60.55 ECC 1.3339
L-I TIN[ INJ LAT ZNJ _ INJ RT ASC INJ ATNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1341.67 6,83 351.0_ 154._0 117.55 12 5 30 741.7 10.46 344.23

5737.88 27.30 272.16 161.39 97.83 17 47 7 5137.9 78.10 263.59
1144.33 5.00 335.52 153.61 119.51 13 3 20 544.3 8.90 329.90

5410.45 29._ 248.36 161.67 95.90 I9 Z3 13 48|0_4 29.86 239.59

1054.86 .91 3218.£0 151.07 124,17 13 30 22 454.9 5.39 319.98

5072.68 34.16 223.0_ 16_..05 91.29 21 5 33 447?.7 33.96 213.92

NIO-CCURSlE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT _9.Z _ 595.6 SG3 £04.7 ST 1484.4 SR 373.5 SS 536.2

I_T -.7|1_ _ -,_JO_ RTIIr .9597 CRT -.0344 CRS -.2075 CST -.9699
_899.3 _3 .0070 R13 -.8fl87 LG_ 1573.4 MS4 392.9 SS4 16.5

•f_l _/$84.5 S_. 417.6 THA 175.85 ELI 1484.4 EL2 373.3 ALF 179.47

LAUNCH 04TF $1EP 3 19"_ FLI_T TINE 196.00 ARRIVAL 0ATE MAR 18 1971

HELIOCENTRIC CONIC

RL 150.91 LAL .00

Rf_ 1OB.6_ LAP .18

RC 162.826 GL -.9_

PLANETC_ENTRIC CONIC

C3 22.258 _ 4.718

LN04 A_ITH LNCH TIN[
gO.OO 11 Z9 52

90.00 16 4O £Z

1(30.00 12 34 14
100.00 IB IB 41

110.00 13 7 44

110.[30 20 | 40

OIS*_U_E _.930
LQ. 340.09 Vt. 26.103 G_L 5.89 A21. gO.lB He4 273.34 SI44 123.17 ECC .24639 IN_ .1768 Vl 29.5?5

LOP 253.4_ VP _._ GAP 12.57 A21P g0.01 T_H. 161.28 TAP 74.62 RCA 92.82 APO 153.52 V? 34.896
GP 15.02 _AL 49.94 ZAP 1f_.95 ETS 57._ ZAE 124.BB ETE 169.62 ZAC 117.67 ETC £63.89 CLP-171.94

OLA -LY4.74 RAL 293.03 RAO 6567.9 _IEL II._5 PTH 2.14 _/HP 8.206 OPA -8.56

L-I TINE INJ LAT INJ LON_ INJ RT A_C INJ AZt4TH INJ TIME PO CST TIM

14345.16 _.76 3_6.4_ 1fl7.11 118.09 11 53 50 838.?

5686.03 27.73 L_W$.43 164.68 96.00 18 15 8 5006.0

12_.40 2.10 340.L_5 158.19 119.83 12 54 45 630.4

5_69.03 29.61 245.30 164.B7 94.31 19 48 10 4769.0

1125._ -1.79 3L_J.M 153.77 124.14 13 26 ?9 525.4

5046.83 _1.18 221.04 165.[_ _0.09 21 25 47 4446.8
01FFERENTIAL CORRECTIONS

TOE .5558 TRA 3.6204 TC3-3._O_1 _MJ 1.0739

ROE .2797 RRA -.3445 RC3 .IdOl F&U .0_049

FOE .3857 FRA 1 .5_Y_1 FC3 -.797_ 8_P 19090

BOE .6222 8RA 3.6_ 8C3 3.f_O_ FSP

NIO-OCX_I[ EXECUTION ACCURACY

SGT _N$.0 _ _2.0 SG3 196.6

RRT -.f_)46 _ -.6732 RTF .9591

5924,7 R23 ,0051 RI3 -.9591

SGJ 5909,9 SG? 417.7 THA 176.06

RAP 262.64 ECC 1.3663

INJ ? LAT INJ Z LONG

7.49 349.75

Z8.77 259.81

6.06 333.71

29.89 236.51

2.71 323.68

33.82 211.91

ORBIT DETERMINATION ACCURACY

ST 1584.8 SR 366.0 SS 556.0

CRT .0590 CRS -.7551 CST -.9799

LSA 1676.5 MSA 379.3 $5A 16,0

ELI 1585.0 EL? 365.3 ALF .87
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JFL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH CATIr SEP 3 1970 FLIGHT TII4E |98.00 ARRIVAL 0ATE MAR 2D 1971

t'_EL IOCENTRI C CONIC

RL 150.91 LAL .00 LOL 340.09 VL

RP 108.63 LAP -.01 LCP 256.60 VP

RC 164.90(3 GL .06 GP 14,55 7AL

PLANE TC_FNTRIC CONIC

C3 14.519 VHL 4.952

LN_I AZNTH LNCH TII4_

90.00 I1 19 47

9(3.DO 17 5 8

IDO.DO 12 26 15

IDO.DO 18 41 11

110.00 13 3 45

110.00 20 ZO 11

OIFFERrNT IAL CO_EC T ]CNS

TOE .7185 TRA 3.9254 TC3-3,8751 BAU 1.0743

ROE .2879 RRA -.3576 Re3 .121_ FAU .01860

FOE .414B FRA 1.6318 Irc3 -.6566 BS o 19"4"49
8DE .7740 8RA 3.9416 BC3 3.8773 FSP -656

01 STANCE 568.348

86.066 GAL 6.51 AZL 89.99 HCA 276.51 SMA

36.932 GAP 13.05 AZP 90.00 TAL 159.87 TAP

47.04 ZAP 163.80 ET$ 59.80 Z_E 124.79 ETE

122.95 ECC .25276 IN( .0000 Vl 29.525

76.38 RCA 91.87 APO 154.03 V2 34.885

169.95 ZAC 117.28 ETC 264.47 CLP-172.79

GLA -81.42 RAL 294.87 RA0 65f_.0 VI[L 12.079 PTH 2.16 VHP 8.485 DPA -9.26 RAP 264.76 ECC 1.4035

L-I TIME ]NJ LAT INJ _ INJ RT A._C INJ ATMTH INJ TINE PO (ST TIM INJ 2 LAT |NJ 2 LONG

1524.33 .96 1.2_ 159.76 118.50 11 45 11 924.3 4.76 354.62

5647.09 27.97 865.61 167.90 94.60 18 39 15 5047.1 28.32 256.96

1509.50 -.57 344.59 158.89 119.89 12 48 14 709.3 3.41 338.07

5337.345 19.75 141.96 1M.04 93.08 213 10 8 4737.4 29.86 234.15

1192.88 -A.33 333.38 156.55 123.94 13 23 37 592.3 .15 327.17

_O27,14 34.I7 219.50 IN.J4 89.1B 81 44 8 4427.1 33.68 210.29

NID-COUI_JE E]I[CUTIQq ACCURACY ORBIFOI[TERNINATION ACCURACY

SGT 5917.3 _ _1_.3 $63 188.9 ST If_6.1SR 358.8 SS 573.7

RRT -.6784 RgF -.65M R1T .9597 CRT .1346 CRS -.293_ CST -.9863

5944.6 RZ3 .0035 R13 o.9597 L_ 1779.7 MSA 365.4 SSA 15.4

SGI 59_.0 F/_ 416.6 THA 176.25 ELI 1686.9 EL2 355.4 ALF 1.72

L_UNO4 DATE SEP 3 1970 FLIGHT TINE EO0.00 ARRIVAL DATE MAR 22 1971

H[LIC_ENTRIC CONIC

RL 150.91 LAL .00 I,(1 340.09 VL

RP 1_.66 LAP -.ZO LOP 259.77 VP

RE 166.961 GL 1.00 GP 14.11 ZAL

PLANE TOCENTRI C CONI_
C3 27.108 VHt. 5.£07

LNOI A2'NTH LNOI TIN[

gO.DO 11 II 51

90.00 17 Z6 53

IDO.DO lZ 20 JO

100.00 19 I 14

11D.00 13 0 35

110.00 20 37 19

DIFFERENTIAL CORIq[C T ION.q

TOE .8848 TRA 4.24_ TC3-8,9574 BAU | .072'5

ROE .2969 RRA -.3704 RC3 ,1044 IrAU .01678

FOE .4612 FRA 1.6711 FC3 -.5359 BSP 19_9

80E .9333 _A 4.2615 _:3 2.9592 FSP -638

Ol STANQ[ 573.697

26.050 GAL 7.16 AZL 89.B0 HO, 879,68 _ 122.73 ECC .25967 INC .L_315 Vl 29.525

3G._97 GAP 13.56 AZP _.97 TAL 158.47 TAP 78.15 RCA 90.86 APO 154.60 v2 34.874

45.84 ZAP |64".59 rT$ 61.31 ZAE J84.69 ETr 170.26 IAC 116.91 ETC 265.06 CLP-173.74

01_4 -2D.17 RAL _.GO 1¢40 6_i6.1 V[L 18.185 PTH 8.19 _AP 8.784 0PA -9.89 RAP 266.90 ECC 1.4461
L-I TIN[ INJ LAT INJ LCNG INJ RT AS(: INJ AZNTH INJ TIN[ 1:10 CST TIN INJ 8 LAT INJ 2 LONG

1103.41 -1.57 5.67 168,51 118.88 11 38 34 1003.4 2.22 359.05
5617.64 ZS.IJ 863.46 171.09 93,54 19 0 31 5017.6 28.31 254.80

1388.91 -3.07 348.63 lGl.f_ 119.75 18 43 13 782.9 .92 342.11

5313.38 29.B8 841.18 171.18 98.15 20 89 48 4713.4 29.80 232.37

1156.18 -6.75 334.75 i59.39 183.59 13 81 31 656.3 -2.29 33(3.51

f1011.78 34.15 ZlB._ 171.11 88.58 ZZ 0 52 4412.8 33.57 209.18

NIO--Q:X/R_ [_O_,ITION ACCURAC_ ORBIT OETERNINATION ACCURAC_

$GT S_33_6 S(,R 554.8 SG5 181.5 ST I785.0 SR 351.8 SS 589.7

RRT -.IN_3 ggF -.6409 RI"F .9604 CRT .1964 CR5 -.3262 CST -.9906

5959.4 R_3 .0083 RI5-._5 LSA 1879.8 NSA 351 .9 SSA 14.9

_1 5945.0 S_8 414.4 THA |76.4d EL1 1786.4 ELZ 344.7 ALF 2.30

LAUNCH 0ATE _EP 3 1970

HEL10(:ENTRIC CONIC

RL 150.91LAL .(_

RP 108.69 LAP -.39

RC 169.007 GL 1.86

PLAN[TCX_ENTRZC CONIC
C3 _.075 VHL 5,484

LNCH A_NTH LNCH TINE

go,DO 11 5 26

go.00 17 46 16

IO0.DO 12 15 6

I00.00 19-t"9 17

IIO.DO 12 58 3

110.(30 20 52 49

FLIG44T TIN[ 202.(_ ARRIVAL DATE N_R 24 1971

DISTANCE 578.967

LOL 340.09 VL 25._93 GAL 7.86 AZL 89.60 I,_A 288.85 SMA 122.52 ECC .26719 INC .3961 Vl 29.525

LOP 262.94 VP 36.861 GAP IA.II AZP 89.9_ TAL _57.08 TAP 79.93 RCA 89.78 APO 155.25 V2 34.864

GP 13.71 ZAL 43.54 ZAP 165.31ETS 65.14 2AE 184.58 ETE 170.54 ZAC 116.56 ETC 265.65 CLP-174.68

DLA -J9.01 RAL 298.23 RAO 6568.2 VEL 12.506 PTH 2.2_ VHP 9.106 OPA -10.45 RAP 269.07 ECC 1,4950

L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1677.22 -3.94 9.B0 165._4 118.06 11 33 23 1077.2 -.16 3.16
5595.70 28.19 861.86 174.25 98.74 19 19 32 4995.7 28.28 253.20

1458.39 -5.40 35Z.47 164.53 119.44 12 39 19 852.4 -1.44 345.92

5295.75 _9.B6 239.87 174.3_ 91.46 20 47 33 4695.8 29.74 231.07
1317.112 -9.06 340.03 168.89 183.10 13 .20 1 717.8 -4.64 333.73

S003.09 34.14 817.68 174.50 88.07 28 16 13 4403.1 33.49 208.4_

DIFFERENTIAL CCIRRIECTIO_,

TOE 1.0542 TRA 4.SBIB TC3-2.6558 BAU 1.06_4
ROE .3069 RRA -.)828 RC3 .0892 FAU .01_05

FOE .4945 FRA 1.7120 FC3 -.4334 8S/P 19531

_OE 1.09_0 8RA 4_,g77 BC3 8.6573 FSP -611

NI0-C._URS( EXECUTION ACCURACV

SGT 5944.Z SGR 539.7 SG3 174.4

_RT -.6463 RRF -.6854 RIT .9614

SG6 59_.7 I123 .0013 R13 -.9613

S_I 5954.5 S6Z 411.1 _ 176.63

LAUNCH DATE SEP 3 1970 FLIGNT T|NE _4.0D

H_L IOCENTRIC CONIC

RL 150.91 LAL ._0

RP 108.72 LAP -.57

RC 171.039 GL 2.64

PLANE TOCENTRIC CONIC

C3 35.476 VHL 5.786

LNCH AZNTH LNCH T_-N[

90.00 11 0 11

90.00 18 3 42

JDO.O0 12 I0 56

IDO.DO 19 35 38

110.00 12 56 2

110.00 21 7 2

DIFFERENTIAL CORRECTIONS

TOE 1.2282 TRA 4.9_2 YC3-2.3704 BAU |.[_14

ROE .3176 RRA -.3946 RC3 .0756 fAU .01340

FOE .5255 IrRA I .7528 Ire3 -.3464 BSP 19"/'01

BOE I .2686 _qA 4.9520 BC3 2.3716 FSP -591

DISTANCE 584.148

LOt. 340.09 VL 85.957 GAL 8._ AZt. 89.40 _ 886.08 _AA

LOP 866.11 VP 36.8,?.7 GAP 14.69 AZP 89.84 TAL 155.70 TAP

GP 13.34 ZAL 41.9_ ZAP 165.97 ETS _.87 ZAIE 184.46 ETE

ORBIT OETER*4INATION ACCURACY

ST 1878.3 SR 344.8 SS 603.9

CRT .2472 CRS -.3535 CST -.9935
LSA 1974.0 NSA 339.0 SSA 14.4

ELI 1880.3 EL_ 333.8 ALF 2.68

ARRIVAL DATE MAR 26 1971

122.31 ECC .27539 IN(: .5955 Vl 29.525

81.75 RCA 88.63 APO 155.99 V2 34.855
170.79 ZAC 116.22 ETC 266.25 CLP-175.62

OLA -17.93 RAL _J9.75 RAO 65_.3 VEL 12.444 PTH 8.15 VHP 9.45£ 0PA -10.94 RAP 271.25 ECC 1.5509
L-I TIN[ INJ LAT INJ LO_ INJ RT AS(: INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

17A6.87 -6.16 13.78 168.18 117.69 11 89 17 1146.9 -2._1 7.05

5579.95 28.24 L_0.71 177.41 98.17 19 36 42 4980.0 28.24 252.05

1_18.32 -7.60 396.15 167.44 I19.00 18 36 15 918.5 -3.68 349.56

5283.53 _9.B8 2_.96 177.46 g0.98 21 3 41 4683.5 29.69 230.16

1377.85 -11.25 343.23 165.24 112,49 13 18 59 777.3 -6.88 336.86

4997.56 34.12 817.19 177.41 87.82 22 50 19 4397.6 33.44 208.01

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

_,T 5949.8 ,_R 524.6 563- _67.5 ST 1965.1 SR 337.8 SS 616.9

RRT -.6302 Rgf" -.6100 RIT .9626 CRT .2899 CRS -.3771 CST -.9954

5972.9 1_3 .0006 RI3 -.9686 LSA 2061.4 gSA 326.7 SSA 13.9

SGI 5959.0 St,,2 406.7 THA 176.80 ELJ 1967.6 EL2 322.9 ALF 2.93
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH DATE _EP 3 1970 FLIGHT TIN[ L>06.00 ARRIVAL _AT[ NAR ZB 1971

HIELICXENTRIC CONIC

RL |50.9| LAL .0O

RP J08.75 LAP -.76

RC 173.0_6 GL 3.35

PLANE TOCENTRIC CONIC

C3 37.38Z VHL 6.114

LNCH ATNTH LNCH TIN[
90.00 lO 55 48

90.00 18 19 29

100.00 l? 7 29

100.0(3 19 _0 30

110.00 |? 54 ?5

XJO.O0 Zl 20 3

DISTANC[ 589.224

LC_ 340,09 VL 25.922 GAL 9.40 AZL 89.Z0 14CA 289.19 SNA JZ?.XO [CC .28433 INC .80J2 V| ?9.525

LOP 269.28 VP 36.795 GAP 15.31 AZP 89.74 TAL 154.35 TAP 85.55 RCA 87.38 APO 156.82 V2 34.846

GP 13.01ZAL 40.45 ZAP 166.56 ETS 71.75 Z_ I24.3_ [TE 171.03 ZAC J15.89 ETC 266.84 CLP-176.57

CLA -16.93 RAL 301.18 RA0 6568.5 VlEL 12.(_0 PTH 2.29 VHP 9.626 0PA -11.37 RAP 273.45 ECC I .6Z52

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A_FNTH INJ TINE PO CST T|M INJ ? LATINJ 2 LONG

1813.10 -8.24 17.47 171;16 117.19 11 ?6 J 12J3.! -4.53 ]0.76

5569.46 28.27 259.95 H_0.56 91.78 19 52 19 4969.5 ?8.2! 25J.28

1581.82 -9.67 559.70 120.40 118.42 12 33 51 981.8 -5.80 353.0_

5?75.98 29.89 Z38.40 IB0.60 90.69 21 18 26 4676,D ?9.66 ?29.60

1434.81 -13.34 346.39 168.23 121.77 13 18 19 834.8 -9.04 339.93

4995.75 34.12 217.05 180.53 87.73 ?2 43 19 4395.8 33.43 207.88

ORBIT DETERMINATION ACCURACY

ST 2044.6 SR 330.? SS 628.9

CRT .3263 CRS -.3981 CST -.9968

LSA 2141.5 MSA 314.8 S$A 13.4

ELI 2047.5 EL2 317.I ALF 3.09

OlFFERIENTIAL COR/qECTION5

TOE 1.4073 TRA 5.3103 TC3-2.1021 8AU 1.0510

ROE .3291RRA -.4055 RC3 .0633 FAU .01180

FOE .5549 FRA 1.7947 FC3 -.2732 6SP J9_0

OOE 1.4453 8RA 5.3257 6C3 2.1031FSP -572

NI0-(.CUR,T_ £XECUTION ACCURACY

,%1" 5950.! _ 506.8 ,%3 161.0

RRT -.6138 I_F -.5946 RTF .9640

,%6 5971.8 R23.000Z RI3 -.9640

,%1 5958.3 _ 401.1 THA 176.98

LAUNCJ4 0ATE SEP 3 1970 FLI_IT TIME _8.00 ARI_IVAL CAT? MAR 30 1971

HEL I(X[NTRIC CCNIC

RL 150.9J LAL ,00

RP 108.78 LAP -.tM

RC 175.059 GL 4.00

PLANE TOCENTRI¢ CONIC

C3 41.880 VHL 6.471
LNC_ AZNTM LNCJ4 TIN[

9O.O0 10 52 8

90.00 Je 33 49

I00.00 12 4 35

1O0.00 20 4 3

110.00 1? 53 7

JJ0.OO 21 32 2

0ISTANCE _)4.lgO

lot. 340.09 VL 25._!6 GAL 10.25 AZL. 88.99 HCA 292.36 SMA J21.89 ECC .?9AJ? IN( 1.0142 VJ 29.5?5

LOP 272.45 VP 36.760 GAP |5._ AZP 89.61 TAL 153.03 TAP 85.39 RCA 86.04 APO 157.75 V2 34.837

GP 12.70 ZAL 39.06 ZAP 167.07 ETS 75.59 ZIWE 124.J9 ETE 171.26 ZAC 115.56 ETC 267.43 CLP-177.52

0LA -15.99 RAL _02.52 RA0 6_.6 Vq[L J2.777 PTH 2.32 VHP 10.232 0PA -11.73 RAP 275.64 £CC 1.6892
L-I TINE INJ I.AT INJ I_ |NJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LATINJ 2 LONG

1876.43 o10.19 2|.10 174.14 1|6.56 11 23 25 1276.4 -6.54 IA.32

5563.52 28.28 259.5! 183.69 91,57 20 6 33 4963.5 28.?0 ?50.85
1M2.65 -11.62 3.17 |73.39 |17.73 12 31 58 1042.7 -7.87 356.44

5272.53 29.¢9 2_8.|4 183.73 g0.55 21 31 56 4672.5 29.64 ?29.35

1490.66 -15.31 349.51 |7|.26 |20.94 13 17 57 890.7 -JJ.lO 342.94

4997.29 2}4.12 217.17 183.65 87.B0 22 55 19 4397.3 33.44 207.99

OR61T 0ETERMINATION ACCURACY

ST 2117.9 SR 523.2 SS 640.7

CRT .3585 CRS -.4|74 CST -.9977

LSA 2215.4 MSA 303.3 SSA I3.0

ELI 2121.1 EL2 301.3 ALF 3.?0

0IFF£RENTIAL CCR_CTIO_,

TOK 1.5945 TRA 5.71379 TC3-J.B49f BAU 1.0358

ROE .3413 RRA -.4154 RC3 .0522 FAU .OIOZE

FDIr. .5836 FR41.8389 FC3 -.2115 _P Z0028

60E 1.6306 _qA5.72_0 BC3 !.8499 FSP -554

NIO-CQ_ EXECUTION ACCURACY

,%T S9A6.Z Sf_ 49_.2 ,%3 15A.8

RRT -.5_N_7 _F -.57_7 R1T .9656

SC_ 5966.5 g23 -.0000 R13 -.9656

,%| 5953.5 `%Z 594.5 THA 177.16

LAUNCH OAT? SEP 3 1970 FLIGHT TII( 2|0.00 ARRIVAL CATE APR 1 1971

HqELI(XENTRIC CONIC

RL 150.91 LAL ._

RiP 108.80 LAP -1.12
RC 177.047 GL 4.58

PLANETOCENTRIC CONIC

C3 47.072 VHL 6.B_1

LNCJ4 A_NTH LNCH TINE

gO.00 10 49 2
90.00 18 46 53

10(3 .O(3 12 2 9

100.00 20 J6 L_S

110.0(3 12 52 4

II0.00 21 43 1

OISTAe_E 598.994

LGL 340.09 VL 25.652 GAL 11.16 AZL 88.76 H(A 295.52 SNA 121.69 ECC ._0485 IN(: I .2382 Vl 29.525

LOP 275.61 VP 3_.728 GAP |6.71 AZP 89.47 TAL 151.75 TAP 87.27 RCA 84.60 APO 158.29 V2 34.829

GP 12.41ZAL 37.76 ZAP 167._O ETS 79.78 ZAE 124.02 ET[ 171.47 ZAC 115.24 ErE ?68.02 CLP-|78.49

0LA -15.12 RAL 303.77 RA0 65¢dt.8 VEL 12.97_ PTH 2.37 VIAP 10.674 0PA -12.04 RAP 277.84 ECC 1.7747

L-I TINE INJ I.AT INJ _ INJ RT ASC INJ AZlWTH INJ TIN[ PO CST TIN INJ ? LATINJ ? LONG

1937.19 -12.02 _4.65 177.14 115.83 IL 21 19 1337.2 -8.44 17.77
5561 .f15 28.28 259.37 186.81 91.49 20 19 34 4961.6 28.19 250.7!

1201.26 -|3.46 6.55 |76.41 116.95 12 30 30 1101.3 -9.74 359,74

5272.72 29.89 258.16 186.84 90.56 2| 44 19 4672.7 29.65 229.36

1344.91 -17.19 352.(|0 |74.5| 1_0.01 13 17 49 944.9 -13.07 345.91

f_31.83 3_.!3 217.52 |66.7B 88.01 23 6 23 4401.8 33.48 208.34

CR6IT DETERNINATION ACCURACY

ST 2184.3 SR 315.5 SS 652.7

CRT .3872 CRS -.4355 CST -.9984

LSA 2282.8 NSA 291.9 SSA 12.5

ELI 2187.8 EL2 ?90.5 ALF 5.26

01FFERIENTIAL COq'I_CTIOIq$

TOE 1.79OZ TRA 6.1311 TC3-1.61ZZ _ 1.01_10

ROE .3541 m_A -.4241 Re3 ,OAZ2 FAU .00966

FOE .6121FRA 1.8863 FC3 -.1592 BSP Z0146

60E 1.8249 _RA 6.14_ _3 1.6128 FSP -355

NI0-COUR_I[ £_CUTION ACCURACY

,%T _9_.0 _ 474.7 SG3 148.9

RRT -.52_8 _lr -.9622 R_" .9674

,%6 _957.0 R_ -.0001 R|3 -.9674

`%| 5944.4 SC_ 31_.7 THA J77.54

LXUNCH 0ATE SlIP 3 19"/0 FLIGHT TIN[ ZI5.00 ARRIVAL 0ATE APR 3 1971

H_LI(XENTRIC COqIC

RL 150.91LAL .00

RP 108.83 LAP -1.29

RC 179.021 6L 3.1l

PLANIETOCENTRIC CCN_C

C3 53.089 V_ 7.286

LNCH A5'NTH LN_H TINE
gO.o0 10 46 22

90.00 18 58 45

1O0.O0 12 0 5
100.0(3 20 27 44

110.0/3 12 51 13

110.O0 21 53 3

DIST_Q[ 603.641

340.09 VL 25.1118 GAL J2.|5 A2'L. M.53 _ 298.68 Ed4A

LOP ZlB.1B VP 36._B GAP 11.50 A5'P 89.29 TAL 150.51 TAP

GP 12.15 ZIw. 58.55 ZAP 167.84 ETS 84.34 ZAE 123.83 ETE

121.50 ECC .31666 IN( 1.4736 Vl 29.525

89.J9 RCA 83.02 APO 159.97 V2 34.822

171.67 ZAC 114.92 ETC 268.61 CLP-179_48

0kA -14.32 R_L 304.92 P-AO 6_.9 VI[L 13.Z08 PTH 2.41 VHP 11.156 0PA -12.29 RAP 280.02 ?CO 1.8737

L-I TINE INJ LAT INJ _ INJ RT ASC |NJ A214TH |NJ TIME PO CST TIN INJ 2 LATINJ ? LONG
1995._0 -|3.72 29.07 180.16 115.01 I! 19 38 1395.6 -10.24 21.J3

5565.10 28.28 259.48 189.91 91.55 213 31 28 4963.1 28.19 250.82

1757.B0 -15.17 9.87 179.44 116.07 12 29 22 1157.6 -11.55 2.96

fl_76.15 29.89 258.4J 189.95 90.69 21 55 40 4676.1 29.66 229_61

1597.61 -18.96 _55.96 177._ 118.99 13 17 51 997.6 o14.94 348.84

5009.09 34.13 _18.09 189._0 88.35 23 16 34 4409.1 33.54 208.90

ORBIT DETERMINATION ACCURACY
ST 2244.9 SR 307.5 SS 665.5

CRT .4137 CRS -.4532 CST -.9989
LSA 2344.8 MSA 280.5 SSA 17.1

EL1 2248.6 EL2 ?79.5 ALF 3.29

0 IFFERI[NTIAL CO_q[C TICNS

TOg 1.9969 TRA 6.5844 TC3o1.3896 _AU .9667

ROE .3676 RgA -.431| RC3 .0332 FAU .00_
FOE .6411 FRA 1.9374 FC3 -.I15A BSP ZOZ03

80E 2.0_05 8RA 6.3965 Be5 1.3902 FSP -515

NID--C(X_S_ g_EOUTION ACCURACY

`%T _9"_6.5 `%R 458.4 `%3 143.4

RRT -.55_N5 _ -.5445 R1T .9693

S(_ 5944.1 _3 -.000J R13 -.9693

,%1 5932.0 ,%2 377.9 THA 177.52
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CATE SEP 3 1970 FLIGHT TIME 214.00 ARRIVAL CATE APR 5 1971

HtELIOCENTRIC CONIC

RL 150.91 LAL .DO

RP IO8.85 LAP -I.46

RC 180.980 GL 5.59

PLANE TO(ENTRIC CONIC

C3 60o091 VHL 7.752

LNCJ_ ATNTH LNCH TINE

90.00 |0 44 5

90.00 19 9 33

lO0.OO 11 58 18

100.00 20 38 2

II0.00 17 50 3?

110.00 22 ? 17

OIFFER1ENTIAL CCRRI[CTIONS

TOE 2.2177 TRA 7.0744 TC3-1.1817 8AU .9495

ROE .3819 RRA -.4_0 RC3 .0252 FAU .00545

FOE .6714 FRA 1.9936 FC3 o.0786 6SP 20177

B0E 2.7303 BRA 7.0878 8C3 1.1820 FSP -494

CISTANCE 608.088

LOL 340.09 VL 25.784 GAL 13.21 AZL 88.28 HCA 301.84 5NA 121.31 ECC .32969 INC ! .7236 Vl 29.525

LOP 281.94 VP 36.668 GAP 18.36 AlP 89.09 TAL 149.37 TAP 91.16 RCA 81.31 APO 161_30 V? 34.815

6P 11.91 ZAL 35.45 lAP 168.08 ETS 89.23 ZAE 123.61ETE 171.87 ZAC 114.60 ETC 269.18 CLP 179.51

2.46 VHP II.684 0PA -17.48 RAP 287.19 ECC 1,9889CLA -13.58 RAL 3(35.99 RA0 6569.1 VEL 13.470 PTH
L-I TIN? INJ LAT INJ LONG INJ RT A_ INJ A$'NTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

2_flI.81 -15.32 31.43 183.18 114.11 11 18 17 1451.8 -11.93 ?4.39

5567.75 28.27 259.82 192.98 91.72 20 42 ?I 4967.8 78.?1 251.16

1812.37 -16.78 13.13 182.48 115.11 12 ?H 30 1212.4 -13.76 6.11

5282.42 29.88 238.88 193.02 90.94 22 6 4 4682.4 ?9.69 ?30.08

1648.79 -2t"J.62 338.70 180.47 117.89 13 18 0 1048.8 -16.77 351.74

5018.77 34.16 218.85 193.01 88.80 23 Zfi 56 4418.8 33.62 ?09.65

NIO-COURS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5914.5 SGR 437.2 SG3 1_8.2 ST ?]00.9 SR 299.3 SS 679.5

RRT -.5186 RRF -.5252 RTF .9714 CRT .4387 CRS -.4707 CST -.9997
59]0.6 R23 -.0000 R|3 -.9714 LSA 2402.7 MSA 269.2 SSA 11.6

$61 5919.2 $62 368.! THA 177.71 ELl 2_4.7 EL2 768.5 ALF 3.31

LAUNCH DATE S_P 3 1970 FLIC#IT TIRE 216.00 ARRIVAL CATE APR 7 1971

HELI(XENTRIC CONIC 0ISTANCE 612.295

RL 150.91 LAL .00 LQ.. 340.09 VL 25.752 GAL 14.]8 AlL 88.01HCA 305.00 .SMA 121.12 ECC .34410 INC 1.9913 Vl ?9.525

RP 108.87 LAP -1.63 LCP 285.10 VP 36.639 GAP 19.30 AlP 88.86 TAL 148.19 TAP 93.19 RCA 79.44 APO 162.H0 V2 34.809

RC 182.925 GL 6.02 GP 11.69 ZAL 34.44 lAP 168.LP'Z ETS 94.4J lAE 123.36 ETE 172.06 ZAC 114.29 ETC 269.75 CLP 178.48

PLANETOCENTRIC CONIC

C3 68.276 VHL 8.263 OLA -12.9! RAL _6.97 RAO 6569.3 VKL 13.77| PTH 2.52 VHP 12.267 0PA -12.62 RAP 284.33 ECC ?.1236
LNCH ATMTH LNCH TINE L-I TI_ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIMK _ CST TIM INJ 2 LAT INJ ? LONG

90.00 10 42 6 2105.85 -16.79 34.71 186.19 113.|4 1| 17 12 1505.8 -13.51 ?7.57

90.OO 19 19 19 5575,17 28.25 260.37 196.00 91.99 2'0 52 15 4975.2 28.23 751.70

I{30.00 11 56 45 1864.98 -18.27 16.33 185.51 114.08 12 27 50 1265.0 -14.86 9.19

100.00 20 47 21 5291.28 29.87 239.54 196.05 91.28 22 15 32 4691.3 29.73 2]0.74

110.00 12 49 57 1698.39 -2_.16 1.72 |83,_4 116,72 13 18 15 1098.4 -18.40 354.61

110.00 22 1_ 39 50_0.63 34.18 219.77 196.08 89.34 23 34 30 44]0.6 33.71 710.56
OIFFER£NTIAL CORRECTIONS NI0oCOUR,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.4537 TRA 7.5968 TC3 -.9879 BAU .9019 S(,T 5897.5 _ 417,J ,_,a3 133.4 ST 2351.0 5R ?90.8 SS 695.2

ROE .3970 RRA -.4185 RC3 .0183 FAU .00377 RRT -.51_0 RRF -.5036 RTF .9737 CRT .4631 CRS -.4887 CST -.9994

FOE .7034 FRA 2.0554 FC3 -.0478 BSP L:_O60 _ 5912.3 R23 .0003 R13 -.9737 LSA 2455.3 MSA 257.7 554 I1.?

BOE 2.4856 BRA 7.6114 8C3 .9880 FSP -472 ._GI 5901.4 $G2 357.3 THA 177.91 ELI 2354.9 EL2 257.3 ALF 3.32

LAUNCH CATE SEP 3 1970 FLIGHT TIME 718.00 ARRIVAL CATE APR 9 1971

HELIC(ENTRIC CONIC CISIANCE 616.212

RL 150.91 LAL .,F)OLOt. 340.09 VL 25.720 GAL 15.65 AIL 87.72 HCA 308.16 SMA 120.94 ECC .36009 INC 2.2803 Vl ?9.525

RP I08.88 LAP -1.79 LOP 288.27 VP 36.612 GAP 20.35 AlP 88.59 TAL I47.15 TAP 95.30 RCA 77.39 APO 164.49 V? 34.804

RE 184.854 GL 6.41 GP 11.48 ZAL 33.53 lAP J68.23 ETS 99.83 7AE 123.07 ETE 172,25 ZAC 1I}.97 £TC 270.30 CLP 177.4_

PL4NETOCENTRIC CONIC

C3 77.897 VHL 8.826 CLA -12.29 RAL }07._5 RAD 6569.5 VEL 14.115 PTH 2.51 VHP 12.9l! CPA -12.72 RAP 286.44 ECC Z.Z_20

LNCH AZMTH LNCH TIN? L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ A_'MTM IN,J_TIME PO C$T TIM INJ ? LAT INJ ? LONG

90.00 lO 40 21 2157.72 -18.15 37.91 189.17 I12.12 ll 16 18 1557.7 -14.99 30.66

90.00 19 28 7 5585.06 28.23 261.09 198.96 92.35 21 1 12 4985.1 ?8.76 ?52.42

lO0.O0 11 55 23 1915.59 -19.6fi 19.45 188.51 112.99 12 27 19 1315.6 -16.36 12.?0

1OO.00 20 55 45 5302.42 29.85 240.37 199.03 91.72 22 24 7 4702.4 29.77 231.56

110.00 12 49 26 1746.35 -23.60 4.70 186.60 115.48 13 18 32 1146.3 -19.97 357,44

110.00 22 18 12 5044.43 34.18 22020.85 199.11 89.98 23 42 16 4444.4 33.H0 211.63
DIFFERENTIAL CORRECTIONS MI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.7074 TR4 8.1691 TO3 -.8077 BAU .8413 ,SGT 5880.5 _ 396.2 SG3 128.8 ST 2_96.3 5R 282.1 SS 713.0

RCE .4132 RRA -.4377 RC3 .0123 FAU .00199 RRT -.4683 RRF -.4788 RTF .9761 CRT .4873 CR5 -.fl075 CST -.9996

FDE .7376 FRA 2.1243 FC3 -.0221BSP 19820 5GB 5893.9 R23 .0OO6 R13 -.9761 LSA 2503;9 M$A 246.2 SSA 10.7

8oE 2.7388 BRA 8.1808 8C3 .8078 FSP -448 5(;| 5883.7 562 345.6 THA 178.11 ELI 2400.3 EL2 245.9 ALF 3.32

LAL_H DATE S£P 3 1970 FLIGHT TIN? 220.00 ARRIVAL OATE APRII 1971

HELIOCENTRIC CONIC 01STANCE 619.772

RL 150.91 LAL .(X) LO. 340.09 VL 25.689 GAL 17.04 AlL 87.40 P_.A 311.31 ._A 120.77 ECC .37790 INC 2.5955 Vl 29.525

RP IOH.90 LAP -1.95 LCP 291.43 VP _6.586 GAP 21.51 AlP 88.29 TAL 146.20 TAP 97.51 RCA 75.13 APO 166.41 V2 34.799

RC 186.768 GL 6.76 GP 1!.29 ZAL 32.73 ZAP 168.12 ET$ 105.42 lAE 122.73 ETE 172.44 ZAC 113.66 ETC 270.84 CLP 176.28

PLANETOCENTRIC CONIC

C3 89.277 VHL 9.449 OLA -11.7_ RAL _08.63 RAO 6569.7 VEL ]4.513 PTH 2,63 VHP 13.627 0PA -12.77 RAP 288.50 ECC 2.4693

LNO4 AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A,_C INJ AIMTH INI TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 1O 38 47 2207.34 -19.39 41.02 192.09 111.05 II 15 34 1607.3 -16.36 33.66

90.OO 19 35 56 5597.14 28.19 26|.97 201.86 92.79 21 9 13 4997.1 28.28 253.31
lO0.O0 11 54 10 1964.10 -20.91 22.51 19|.46 111.86 12 26 54 1364.1 -17.76 15.13

I00.00 21 3 13 5315.60 29.82 241.34 201.94 92.23 22 31 49 4715.6 29.81 232.54

110.00 12 48 57 1792.53 -24.92 7.64 189.61 114.19 13 18 50 1192.5 -_1.44 .71

I10.00 22 24 55 5059.95 34.18 222.06 202.07 90.70 23 49 1_ 4459.9 33;90 212.83

DIFFERENTIAL CORRECTIONS NID-OOL_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE ?.9815 TRA 8.7890 TC3 -.641! BAU .7653 5GT 5862.3 _ 374.7 SC_3 124.6 ST 2436.6 5R 273.4 55 733.?
ROE .4309 RRA -.43_0 RE3 .0073 FAU .00008 RRT -.4571RRF -.4496 RTF .9786 CRT .5119 CR5 -.5275 CST -.9997

FOE .7746 FRA 2.2012 FC3 -.0008 B,SP 19450 S_0 5874.2 R23 .0009 R13 -.97_6 LSA 2548.3 MSA 234.6 SSA 10.3

BOE 3.O125 BRA 8.7996 BC3 .6412 FSP -423 SGJ 5864.8 $62 3_3.1 THA 178.32 ELI 2440.6 EL2 234.5 ALF 3.3?
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH DATE SIEP 4 1970 FLIGHT TIME 70.00 ARRIVAL DATE NOV 13 1970

HELICX:ENTRIC CONIC

RL 150.87 LAL .00

RP 108.07 LAP -l.4Z

RC 40.23_ GL -6.47

PLANETOCENTRIC (ONIC

C3 31.220 VHL 5.587

LNCH AZNTH LNCH TZH[

90.00 9 18 34

90.IX) 11 40 0

100.00 10 3 51

I00.00 13 37 25

110_00 10 15 40

110.{30 15 42 5

DISTANC[ 168.262

LOt. 341.06 VL 24.065 GAL -Z.79 ATL 91.50 PICA 70.72 S,'4A 112.45 ECC .34471 INC 1.5008 Vl 29.532

LOP 51.77 VP 35.720 GAP -Z0.05 A?P g0,50 TAL 185.33 TAP 256.05 RCA 73.69 APO 151,22 V2 35.066
GP -9.8Z 7AL 97.68 ZAP 12.31 ETS 124.29 ZAE 166.41 ETE 339.26 ZAC 91.05 ETC 259.78 CLP 7.47

CLA -27.17 RAL 239.91 RA0 6568.2 VlEL 12.353 PTH 2.23 VHP 12.293 DP4 -28.43 RAP 234.25 KCC 1.5138

L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ A214TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1232.70 lO.ZO 344.79 112.67 116.56 9 39 7 632.7 13.69 337.85

770.94 22.37 516.43 117.83 107.82 1! 52 51 170.9 24.60 308.46

1086.43 6.94 332.31 110.92 119.15 10 21 57 486.4 10.77 325.62

5680.48 25.91 267.64 118.99 105.45 15 12 5 5080.5 27.78 259.34

1049.31 1.13 325.91 107.34 1Z4.17 lO 33 9 449.3 5.60 319.69

5290.36 32.55 239.81 120.78 101.05 17 10 15 4690.4 33.73 230.77

NI0-COIJRSE [XECUTIOI ACCURACY OREIT DETERNINATION ACCURACY

SGT 769.6 S_R 441.2 SG3 65.7 ST 278.0 SR 435.2 SS 146.4

RRT -.2095 I_F .2331RTF -.6631 CRT -.6083 CRS -.6481 CST .9902

SC_ 887.1 1_3 -.0330 RI3 .6692 LSA 489.7 MSA 219.3 SSA 16.7

SGI 777.5 S_ 427.0 THA 170.16 ELI 475.3 [L2 202.1 ALF 1|6.35

OIFFKRIENTIAL CORreCTIONS

TOE .1683 TRA -.6300 TC3 .1677 8_J .0746

-.4Z44 RRA -.0202 RC3 -.0617 FAU .02178

FOE -.0886 FRA ._938 FC3 -.6039 8SP 1993

8OE .4565 _A .6303 8C3 .1787 FSP o147

LAUNCH 0ATE _[P 4 19"/0 FLIGHT TINE 72.D0 ARRIVe.. DATE NOV 15 1970

HEL I(XENTRIC C.CNI C

RL 150.87 LAI. .00
RP 108.03 LAP -1.24

RC 40.497 GL -5.99

PLAN[ TOCIrNTRI C CONIC

C3 27.688 VHt. 5.262

LNO4 A_4TM LNCH TIHE
9(3.00 8 56 47

90.00 II 54 15
100.00 9 47 54

100.00 13 4_1 49

110.00 10 4 35

1J0,00 J_ 45 36

01STJU_CE 174.9_3

L_L 341.O6 VL 24.393 6AL -2.86 Aiq. 91._3 HCA 73.93 SMA 113.99 ECC .32700 IN(: 1.2920

LOP 54.98 VP 3fl.954 GAP -|B.86 AZP g0,36 TAL 185.91 TAP 259.84 RCA 76.71APC) 151.26

GP -10.34 ZAL 98.65 ZAP 11.74 _TS 115.38 ZA[ 163.71 [TK 339.07 ZAC 90.70 ETC 260.00

OLA -2_.fll RAt. 238.97 RAO 6568.| VI[L 12.209 PTH 2.19 VHP |1.635 DPA -29.31 RAP 235.53
L-I T;N[ |NJ LAT |NJ _ IN,/ RT ASC XNJ AZNTH INJ TIN[ PO C$T TIM ;NJ 2 LAT

1_Z.62 9.19 346,51 109.06 116.87 9 17 50 662.6 12.82
fX_0.92 24.12 310.41 115.01 |05.30 12 5 36 80.9 25.99

1097.53 6.57 331.93 107.59 I19.£3 10 6 12 497.5 10.41

flrd39.28 27.11 162.f_ 115.84 103.10 15 19 19 5009.3 28.64

1045.2| 1.28 325.?0 104.33 124.|6 10 2_ 0 445.2 5.76

5234.37 33.21 235.57 117.20 98.62 17 12 53 4634.4 34.04

OIFFERENTIAL CC¢_IECTICNS
T0£ .1688 TRA -.6109 TC3 ._'_20 _AU .0878

-.4021 _A -.0JIM RC3 -.0833 F_U .02306

FO[ -.08fli FRA .2961 FC3 -.7211 8SP 2125

80K .4361 8RA .6111E3" .Z371FS# -167

NIO-COUR_ EXECUTION ACCURAO'

SGT _._ SC4_ 447.0 SG3 73.0

_T -._35_ mr ._621 RTF -.6830

$68 916.9 _3 -.0371 R13 .6899

.S_| 810.E ._ 4_:J.3 THA 169.54

Vl 29.532

V2 35.079

CLP 5.61

ECC 1.4557
INJ 2 LONG

339.62

302.24

326.25

254.22

319.47

226.43

CR1BIT OETERNINATIC_ ACCURACY

ST 289.1SR 437.9 SS 144.9

CRT -.6241CRS -.6320 CST .9908

LSA 496.8 NSA 221.6 SSA 17.4

ELI 483,1 EL2 L_04.7 ALF 117.80

LAUNCH DATE SIP 4 1970 FLIGHT TIN[ 74.00 ARRIVAL DATE NOV 17 1970

HIELI(XENTRIC CONIC

RL 150.87 LAL .00

RP 107.99 LAP "1.06

RC 40.930 GL -5.42

PLAN£TOCENTRIC CONIC

C3 24.670 VHL 419_7

LNO4 A_ITH LN(:H 711,1[

90.00 8 34 59

90.00 12 7 34

100.00 9 30 37

1OO.00 13 54 38

ll0.OO 9 52 0

110.00 15 49 44

OIST_N(E 181.699

LOL 341.06 VL 24.694 GAL -2.94 AZL 91.09 14CA 77.14 ,_4A 115.45 ECC .31065

LOP 38.19 VP _6.172 GAP -17.73 A_P 90.24 TAL 186.56 TAP 263.70 RCA 79.59

GP -10.91ZAL 99.76 ZAP 11.52 ET$ 105.60 ZAK 161.10 ETE 338.68 ZAC 90.27

OLA -25.72 RAL 237.gO RAO 6568.0 VI[L 12.085 PTH 2.16 VHP 11.008 0PA -30.23

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ A214TH INJ TIM[ PO CST TIN

1293._ 8.34 348.27 10_.47 117.16 8 56 32 693.3

_881.17 25.56 282.Z9 111.95 102.61 13 45 35 5281.2

1113.66 6.03 333.82 104.22 119.33 9 49 IO 513.7

5536.01 28.13 257.4_ 112.54 1(]O.55 15 26 54 4936.0

1046.54 1.23 3ZS.77 I01.15 124.16 l0 9 27 446.5

_175.90 33.71 231.06 113.49 96.01 17 16 0 4575.9

OIFFKR1ENT IAL COqW[C T 10NS

TOE .1678 TRA -._921 TC3 .g_47 _AU .1007

ROt -.3807 RRA -.0169 R_3 -.1100 FAO .0_44_
FOE -.O793 FRA .2979 FC3 -.8fl91 _P _50

_0[ .4160 _RA .5984 8(:3 .3052 FSP -lgO

X|O-_ EXECUTION ACCURACY

SGT 83_.0 _ 453.0 _3 81.2

-.L_lO I_F .1941 RTr -.7016
SG6 947.31_3 -.OdZ5 R13 .?093

S61 843.7 S6Z 430.9 TH_ 168.89

INC 1.0897 Vl 29.532

APO 151.32 V2 35.092

ETC 260.23 CLP 3.71

RAP 236.78 ECC 1.4060

INJ 2 LA T INJ 2 LONG
11.92 341.42

27,05 273.94

9.89 327.17

29.50 248.87

5.71 319.54

34.18 221.87

ORBIT DETERNINATION ACCURACY

ST 298.8 SR 439.2 SS 141.5
CRT °.6367 CR$ -.6050 CST .989!

LSA 501.7 NSA 223.9 SSA 18.3

ELI 489.3 EL_ 206.8 ALF 119.10

LAUNCH OATE SlIP 4 19"_ FLIGNT TIN[ ?6.00 ARRIVAL OATE NOV 19 1970

H[L IO_ENTRIC C_lq I C

RL 150.87 LAL .00

RP 107.95 LAP -J8

RC 41.950 GL -4.74
PLANIE TOCIrNTRI C CONIC

C3 L_Z.097 _ 4.'_31

LNO4 A2'NTH LI_H TIN[
gO.OO 8 12 _4

gO.00 12 ZO 21

100.00 9 JZ 10

IOO.L,O 14 3 47

I I0.00 9 31_

t10.00 ]5 _4 21

OlSTANC_ 1_.447

341.06 VL 14._ 6AL -3.03 A2'l. g0.89 Hf,A 80.35 _44 116.84 ECC

LOP 61.41VP _l_._?_ GAP -|6._ A21P g0.1_ TAL 187._8 TAP 267.63 RCA

GP -11.S5 ZAL IOJ.D0 ZAP 11.68 ETS 95.50 ZA[ 158.58 ETIE 338.13 ZAC

•29561 IN(: .8925 Vl 29.532

82.50 APO 151.38 V2 35.105

89.78 KTC 26_.46 CLP 1.79

OLA -14.?9 I_ Z_.?A Itt0 6St7.9 V[L 11.918 PTH Z.13 VHP 10.412 0PA -31.19 RAP 238.00

L-I TINE INJ LAT INJ _ INJ RT AS_ IN,/ A2'NTH INJ TINE PO CST TIM IN3 2 LAT
13_.03 7._ 3_0.13 101.94 117.43 8 35 O 726.0 10.94

5794.6_ _.11 _?$.Zl IO_.'P_ 99.77 13 56 56 5194.7 27.79

1134.71 5.-._3 334.99 |00.BS 119.46 9 3l 4 534.7 9.21

f1461.ZO 18.9_ 15_,07 IO9.11 97.81 15 34 48 4861.2 29.72

1053.41 .97 326.|3 9_.15 124.17 9 55 _ 43_.4 5.45

5|15.17 34.05 _6._ 10_._ 93.15 17 19 36 4515.3 34.12

OIFFgR[NTIAL C.Oig_CTION_

TOg .|652 TRA -.57_J TC3 .35_O _ .1133

RI_ -.3601RRA -.015_ RC3 -.14Z9 FAU .0_:O8

F0E -.0708 FRA .L_I FC3-1 .OZ16 89P 2374

8og .396Z _RA .5741 8C3 .3_36 FSP -215

NID.-CGUi_ E_[CUTICN ACCURACY

S6T _3.8 S_ 4flg.fl SG3 90.3

RRT -.Z949 _ .3301 R1T -.7184
918.4 _ -.0_9_ Ri3 .7273

S_I 877.9 .5_2 43Z.0 THA 168.18

KCC 1.3637

INJ 2 LON6
343.32

267.71

328.36
243.35

319.90

217.13

ORBIT OETERNINATION ACCUK_CY

ST 306.7 SR 439.0 SS 135.8

CRT -.6458 CR$ -.5619 CST .9829

LSA _K)3.8 MSA 225.8 SSA 19.3

ELI 493.3 [L2 208.4 ALF 120.22

1407



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH OATE SEP 4 1970 FLIGHT Till[ 78.00 ARRIVAL. CATE NOV 21 1970

HCL IOCF'NTRIC CONIC

RL 150.87 LAL .(X)

RP 107.91 LAP -.69

RC 4£.£91 GL -3.95

PLANETOCENTRI C CGNZC

C3 19._K58 VHL 4.46£

LN(,J4 ATMTH LI_H TZI4[

90.00 7 50 29

9(3.00 12 32 49

100.00 8 52 46

100.OO 14 13 14

|10.00 9 L_Z 59

110.00 15 59 30

C I STANCE 195.2138

LOt. 341.06 VL 25.£21 GAL -5.14 AIL 90.70 HCA 85.57 SM4 118.16 ECC .£8181 INC .6987 Vl 29.532

LOP 64.6£ VP ]6.558 GAP -15.61 AlP 90.08 TAL 188.06 T4P 271.62 RCA 84.86 APO 151.46 v£ 35.117

GP -I£.£5 lAL 102.35 14P 1£.£5 ETS 85.76 lAE 156.18 ETE 337.44 ?AC 89.£1 ETC £60.68 CLP -.18

0LA -2_71 RAL £35.49 RA0 6567.8 _I[L 11.887 PTH 2.1! VHP 9.846 0PA -32.20 RAP 239.16 ECC 1.3276

L-I TII4E JNJ LAT |NJ LONG [NJ RT ASC IN| AINTH IN| TII48 PO CST TIM IN| £ LAT IN| £ LONG

1161,62 6.20 352,15 96.48 117.69 8 13 11 761.6 9.85 345.38

5708.99 £7.55 170.09 105.]6 96.81 14 7 5/; 5109.0 28.21 261.48

1160.60 4.46 3]6.42 97.55 119.59 9 12 7 560.6 8.37 329.81

5385.25 29.52 £46.50 105.59 94.93 15 4£ 39 4785.3 £9.89 237.71
1065.84 ._0 326.78 95.06 124.18 9 40 45 465.8 4.98 320.56

_05£.78 34.18 22|.50 105.85 90.57 17 £5 45 . 445£.8 33.85 212.£7

OIFFERENTIAL COi'lq[CTIOl5 NI0-COURSE FXECUTICN ACCURACY ORBIT OETERNINATION ACCURACY
TOt[ .|610 TRA -.3550 TC3 .4165 8AU .1259 SCaT 894.6 _ 466.8 SG3 100,4 5T 512.1 SR 456.9 55 128.1

ROE -.3402 RRA -.0149 RC3 o.1828 ¥AU .02784 RRT -._'96 RRF .3698 RTF -.7347 CRT -.6521 ORS -.4924 CST .9673

FOE -.0589 FRA .2997 FC$-I .2107 83 ° 2485 SG6 1009.1 RZ5 -.0567 R13 .7448 L54 502.7 MSA £27.1 SSA 213.4
6OIE .5764 eRA .5352 84:5 .473| FSP -243 _l 911.7 S(12 432.4 THA 167.55 ELI 494.6 EL£ 209.1 ALF 121.14

I.AUNO._ OATE S_P 4 1970 FLIGHT TINE 80.00 ARRIVAL 0ATE NOV 23 1970

HELICX:ENTRIC CCNIC OISTAI_E 201.977

RL 150.87 LAL .00 LCL 341.O6 VL 25.45! 6AL -5.24 AZl. gO.S| HC,A 86.78 SMA 119.40 ECC .Z69213 IN(: .5073 Vl £9.532

RP 107.88 LAP -.51 LOP 67.84 VP _.P_8 GAP -14.61 AZP go.03 TAL 188.89 TAP 275.67 RCA 87.£6 APO 151 .54 v£ 35.129

RC 43.202 GL -3.04 GP -13.03 2AL 105.81 lAP |5.Z| ETS 76.92 ZAI[ 155.94 £TE 5]6,60 lAC 88.55 ETC £60.89 CLP -£.20

PLANE TCClrNTRI C CGIqJC

C5 18.055 VHL 4.249 OLA -L_Z,_ RAL 234,|9 RAO 6_7.7 V[L ||.808 PTH 2.09 VHP 9.307 CPA -3_.26 RAP £40.£7 FCC 1.2971
LNO'I A5NTH _ TIN[ L-I TINE IN| LAT IN| _ IN| RT ASC |NJ 4214TH IN| TINE PO CST TIN IN| £ LAT IN| Z LONG

90.00 7 27 48 1400.47 4.96 554.35 95.14 117.91 7 51 8 800.5 8.66 547.61

90.00 12 43 7 5624.04 28.09 263,95 lO1.95 95.77 14 18 51 50£4.0 28.31 £55.27

100.00 8 32 38 1191.20 3.43 338.11 94.30 119.71 8 5£ £9 591.£ 7.36 331.53

100.00 14 ZZ 58 5_08.54 29.83 240.82 |02.03 91.96 15 31 £6 4708.5 £9.79 232.01

110.00 9 6 54 1083.75 -.19 327.71 92.04 124.18 9 £4 58 483.8 4.30 521 .50

110.00 16 5 1| 4968.7§ 34.10 216.50 |02.00 87.41 17 £8 20 4388.7 53.36 £07.34

OIFFER£NTIAL CORI_ECTIOM5 NID-COJRSIE £_CUTICN ACCURACY CRBIT OETERNINATION 4CCURACY

TOE .1519 TRA -.5_84 TC3 .5206 _tU .|374 5GT 925.| SC_ 475.2 885 111.7 ST 315.5 SR 432.5 55 118.9

RO_ -.5207 I_RA -.0J40 RC3 -._307 FAU .OLEO0 RRT -.]655 _ .4|L=_ RIT -.7475 CRT -.6475 CR5 -.3746 CST .93£Z

FOE -.0421 FRA .3004 FC5-|.4291 BSP 2579 SG6 1040.0 R_3 -.D69_ RI5 .7594 LSA 496.£ MSA £29.7 SSA 21.7

• 3555 BRA .5386 _.3 .5694 FSP -274 _l 945.3 _ 455.1 THA 166.33 EL1 491.0 EL£ £10.4 ALF 1£1.59

L_UN(H 0ATE _EP 4 1970 FLIGHT TIN[ 8£.00 ARRIVAL. 0ATE NOV 25 1970

H[LIO(ENTRIC CONIC 0ISTANC£ 208.75£

RL 150.87 LAL .(30 LCL 541.06 VL 25.661 GAL -5.35 AlL 90.3£ PICA 90.013 SNA 1,30.56 ECC .£577£ INC .3167 Vl 29.532

RP 107.84 LAP -.3£ LOP 71.06 VP ]6.885 GAP -15.68 AlP 90.00 TAL 189.76 TAP 279.76 RCA 89.49 APO 151.63 V£ 35.141

RC 44.254 GL -2.00 GP o15.90 ZAL 105.35 lAP |4.53 ETS 69.27 ZAE 151.85 ETE 335.63 Z4C 87.80 ETC 261.10 CLP -4,28

PLANE TO([NTR I C CONIC
C3 16.485 VHL 4.060 0L4 -21.13 RAL 232.85 RA0 6567,7 VI[L 11.742 PTH £.07 VHP 8.797 OPA -34.38 R4P 241.30 ECC 1.2713

LNO4 42'NTH LNCH TIN[ k-I TIME IN| LAT IN| _ IN| RT AS(: IN| 4214TH IN| TIME PO CST TIN IN| £ LAT IN| 2 LONG

90.00 7 4 35 1441.77 5.61 556.71 91.96 118.10 7 28 58 842.8 7.34 350.01

90.00 12 57 Z£ 5339.75 28.31 257.78 98.49 90.69 14 £9 41 4939.7 28.11 249.12

100.00 8 11 _8 1226.37 2.24 340.04 91.Z0 J19.82 8 3£ £4 6£6.4 6.19 333.48

100.00 14 33 0 3231.38 19.88 235._ 98.49 88.94 |6 0 11 4631.4 ,P,_.41 226.31
110.00 8 _0 5 1107.01 -1.08 3Z8.92 89.|2 |24.17 9 8 30 507.0 3.41 3£2.72

110.00 16 II 24 4923.5| 33.78 211.44 9_.ZZ 84.43 17 3_ 27 4323.3 32.64 202.39

OIFFERI[NTIAL C,CRRI[CTIONS N|O-COUR_I_ F_¢UTICN ACCURACY OR1BIT OETERNINATION ACCURACY

TOE _14|5 TRA -.3£_4 TC5 ._[_| _k4J .1478 _T 9_}.5 _ 4g_._ _1_3 |24.| 5T- 510.5 SR 4£5.3 55 110.5

RO£ -.3013 Iq_A -.0131 RC5 -.18/O FMJ .03193 IqRT -._H)P_ iN" .45gO RTF -.7571 CRT -.6321 CR5 -.1791 CST .8540

FOE -.0193 FRA ._016 FC3-1.6770 8SP 2620 _ 1069.9 RL_J -.0861 R13 .7717 LSA 484.£ MSA £33.4 554 £3.3
BOIl .3328 _RA .3216 _:3 .6706 FSP -307 $GJ 977._ _*Z 4_4.3 THA 165.69 ELI 481.8 EL_ 212.4 ALF 121.58

LAUNCH OATE S£P 4 1970 FLIGHT TIN[ 84.00 ARRIVAL OATE NOV 27 1970

HELIOCENTRIC COq1C

At. 150.87 tat. .00
RP 107.81 L4P -.13

Re 45.4_ GI. o.84

PLANETO¢£NTRIC CCNZC

C3 15.167 _ 3.89_

LNO4 AZ14TH LN(.H TINE

gO.00 6 41

90.00 13 9

|00.00 7 5O 56

100.00 14 43 19

110.00 8 3;[ 36

110.00 16 18 9

OIFFEf_NTIAL CQqt_ECTICN.q

TO_ .1404 TRA -.49_7 TC5 .7199 _MJ .1647

-.2819 RRA -+0133 RC5 -.3563 FAU .0_460

FOE .0040 FRA ._ FC3-| .9751 88P Z974

• 5158 BRA .4959 Be3 .8112 FSP -357

I)[$TANCI[ 215.516

LOt. 341.0_ Yr. 23,1152 _l. -3,46 AZL. 90.13 HC4 93.22 SI_A 121.65 ECC .247_X} IN(:

L_P 74,L_ VP _?.0_9 GAP -IZ.Tt AZP _.99 TAL |g0.67 TAP _85.89 RCA 91.56 APO

GP -14._N_ ZAL 106.95 ZAP 16.16 £TS _.84 ZAI[ |49.94 ETE 334.49 ZAC 86.95 ETC

OLA -|9.61 RAL 13|._| RAO 6_7.6 MEL 1|.6_N_ PTH 2.06 VHP 8.513 OPA 135.38 RAP

I.-I TINE IN| LAT

|4dm._ _.]3

5456.08 18.23

|Z66.01 .gO

5|53.ge 19.64

1139.43 -2.17

4857.32 53.25

• 1263 Vl £9.532

151.73 V£ 35.152

261.29 CLP -6.4£

242.24 [CC 1.2496

IN| _ IN| RT AS(: IN| AZMTH IN| TINE PO CST TIN IN| £ LAT IN| £ LONG

359.Z't 88.95 118.24 7 6 45 888.7 5.89 35£.61

15J._6 95.10 87.65 14 40 54 4856.1 £7.60 £43.05

_4_._ 88.27 119.88 8 12 £ 666.0 4.86 335.68

_9.34 95.01 85.93 16 9 13 4554.0 £8.76 £20.65

5_0.41 96.55 124.12 8 51 32 535.4 £.55 3£4.£0

_06.35 94.55 81.47 17 39 6 4257.5 31.69 197.46

N|O..-¢OUI_ [X[CUTION ACCURACY ORBIT DETERNINATION ACCURAC_

SGT g_o5 _ _O0o7 SG3 138.8 5T 311.5 SR 416.4 55 103.1

o.4617 RRF .5158 R1T -.7803 CRT -.6552 CRS .0476 CST .6984
&_ |102.1 R25 -.0779 RJ3 .7957 L5A 478.1MSA 2£8.3 554 £4.9

S_1 1015.7 S_2 419.4 THA |63.75 ELI 477.5 EL£ 205.5 ALF 122.85

|A08



JPL TM 33-99 EARTH--VENUS TRAJECTORIES ¢VOL 5, 1970)

LAUNCH DATE SEP 4 1970

HELIOCENTRIC CONIC

RL 150.87 LAL .00

RP 107.77 LAP ,06

-Re 46.7_ GL .45

PLANE TO(ENTRI C CONIC

C3 14.067 VHL 3.751

LNCH 4ZI_4TH LNCH TIN[

90.00 G 19 3

90.00 13 ZZ 3

100.00 7 29 48

I00.00 14 34 0

110.00 B 14 _0

110.00 16 25 27

FLIGHT TINE 86.00 ARRIVAL 0ATr NOV Z_ 1970

01 STANCE 22Z.29R

LOL 341.06 VL 16.025 GAL -3.57 AZL 99.93 H(A _N5.45 Si4A IZZ.65 ECC .23790 INC .0641 V; 19.532

LOP 77.50 VP 37.160 GAP -|l.gO AZP gO.0! TAL 191.60 TAP 288.05 RCA 93.48 APO 151.83 v2 35.163

GP -15.94 7AL 108.§7 ZAP 18.08 IrT$ 57.54 ZAE 148.19 ETE 333.18 ZAC 85.95 ETC 261 .46 CLP -8.64

OLA -17.96 RAL Z30.Z0 RAO 6567.6 VEL 11.638 PTH 2,04 VHP 7.85? DPA -36.86 RAP 243.07 ECC 1.2315

L-I TINE IN| L_T IN| _ IN| RT A,SC IN| AZNTH IN| TINE 1:10 CST TIN IN| Z LAT IN| Z LONG

15_.09 ,54 2.03 B6.1B 118.31 6 44 41 938.1 4.3Z 355.39
5373.18 27.84 245.62 91.84 84.63 14 Sl 36 4773.2 26.81 237.11

1309.83 -.59 344._ 83.35 119.89 7 51 37 709.8 3,39 338,10

5076.68 29.13 223.6wJ 91.68 82.98 16 18 37 4476.7 27.85 '215.08
1168.71 -3.44 332.13 83.78 124.03 8 34 19 568.7 1.06 325.94

4790.56 32.44 201.30 9|.05 78.58 17 45 17 4190.6 30.52 192.6!

OIFFrRENTIAL COmq[C TIONS

TOE .1282 TRA -.4774 TC3 `8331 _EU .1767

AOE -.2635 RRA -.012_ Re3 -.4349 F_U .037M

FOE .0M3 FmA .2944 FC3-2.Z994 B_iP 3104

BOE .29_0 8RA .4Tt6 Be3 .9398 FSP -404

LAUNCH DATE _P 4"1970

HEL IOCENTRIC CCNIC

RL 150`87 LAL .00

RP 107.74 LAP .26

RC 48.150"GL 1.87

PLANE TOCENTRI C CONIC

C3 13.155 _ 3._?.7
LNCH A214TH LNCJ4 TINE

90.00 5 56 23

90.00 13 34 41

100.00 7 8 41

100.00 J5 5 4

110.OO 7 56 55

JJO.OO 16 33 20

OIFFERENTIAL CCR/q[CTI(]_S

T0_ .1137 TRA -.4599 TC3 .9340 _MJ .18_5

ROE -,2451 RRA ".0121 Re3-.5253 F_ .040_H)

FOE .08_'g FRA .2929 F¢3-2.6_5 BSP 3237
BOE .2684 BRA .4601 BC3 1.0716 FSP -457

NI0-COUII_ EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

8GT 1008.3 S_ 518.5 SG3 154.6 ST 302.7 SR 402.7 SS 110.0

RRT -.5|05 RNF .5"/'04 RTF -.7919 CRT -.6367 CR$ .3683 CST .4503

SGB 1133,8 R_ -.0BgO RI3 .8105 LSA 460.7 NSA 219.9 SSA 16.9

SGI 1049.8 562 4_.2 1),1A 162.24 ELI 460.5 EL2 L_4.1 ALF 122.78

FLIGHT TINE 88.00 ARRIVAL DATE DEC 1 1970

0I STANQ[ _.064
LOt. 341.06 Vl. 21_.18! GAL -3.67 471. 89.74 _ 99.67 SNA 123.59 ECC .22943 INC .2591 Vl 29._32

LOP 80.73 VP 37.1_!0 GAP -1_.O6 ATP g0.04 TAL J92.54 TAP 292.Zl RCA 95.23 APO J51.94 VZ 35._74

GP -_7.13 ZAt. 110.18 ZAP _.25 ET$ 53.17 7AE 146.61 ETE 33J.68 ZAC 84.83 ETC 261.62 CLP -10.96

0LA -16.|7 RAL _Ji._l _ 6_N_7._ VEI. |l.599 PTH 2.03 _IP 7.427 0PA -38.24 RAP 243.78 ECC 1.2165

L-I T_I41E IN| LAT IN| _ IN| RT 45_ IN| A2MTH IN| TINE PO CST TIN IN| 2 LAT IN| 2 L_NG

1590.95 -|.17 4.98 /13.66 !18.29 6 L_ 53 990.9 2.62 358.35

5291,08 L_/'.I8 _3_.71 /_.75 81.73 15 2 52 4691.1 25.76 231.33
1357.63 -2.21 347.25 83.08 119.82 7 31 19 757.6 I .77 340.72

4999.63 28.56 2|8.06 88.53 80.13 16 28 23 4399.6 26.70 209.65

lL_O6.fl6 -4.87 3_4.13 81.43 123.88 8 17 1 606.6 -.39 327.91

4723.4e 31.42 196.33 87.78 75.80 17 52 3 4123.5 29.15 187.86

NID-_UR_ E_ECUTION ACCURACV ORBIT OETERNINATIGN ACCURACY

_GT 1031,3 _ 541.4 SG3 172.1 ST 290.1 SR 384.3 SS 130.1

-.5_19 _ .GZ63 RT!r -._021 CRT -.6085 CRS .6426 CST .1815

SG_ 1164.7 I_ -.|016 RI3 .8241 LSA 440.4 NSA 232.2 $SA 29.0

_G| |0_.5 _ 427.5 THA |60._0 FLI 436.8 EL2 202.5 ALF 122.45

LAt,qO_ 0ATE _[P 4 1970 FLIGHT TIN[ 90.00 ARRIVAL DATE 0FC 3 1970

HELIOCENTRIC CONIC OISTAI_E 235.82J

RL 150.87 LAL .00 LOL 541.06 VL 26.322 GAL -3.77 AZL 89.54 H(:_ 102._0 SNA 124.45 ECC .22185 IN(: .4576 Vl 29.532

RP 107.71 LAP .45 LOP 85.96 VP 37._9 GAP -10,26 _P 90.10 TAL 193.47 TAP 296.57 RCA 96.84 APO 152.06 VZ 35.J84

RC 49.661 GL 3.42 GP -18.47 ZAI, 111.76 ZAP 22.66 ETS 49.56 ZAI[ 145.18 ETE 329.95 ZAC 83.57 ETC 261 .74 CLP -13.37

PLANE TOC_NTRI C CONIC
C5 12.407 VHL 5.522 0LA -14.25 RAL 227.76 RA0 6567.5 VEL 11.567 PTH 2.02 VHP 7.025 0PA -39.72 RAP 244.33 ECC 1.2042

LNCH AZ_4TH LNCH TIN[ I.-1 TINE IN| LAT IN| LO_ IN| RT ASC IN| AZMTH IN| TINE 130 CST TZN IN| 2 LAT IN| 2 LONG

90,00 5 34 1 1647.14 -2.99 8.12 81.45 118.17 6 1 28 1047.1 `81 1.49
90.00 13 _Z _ 5209.80 26.25 235.94 85./M 78.99 15 14 28 4609.8 24.47 225.73

100.00 6 47 46 1409.18 -3.95 350.08 80.89 119.65 7 11 16 809.2 .02 343.55

100.00 15 J6 34 492"Z.99 27.34 2|2._9 85.63 77.42 16 M 37 4523.0 25.34 204.36

110.D0 7 39 1 1248.67 -6.47 336.35 79.54 123.64 7 59 50 648.7 -2.00 3_0.11

110.OO 16 41 49 4656.27 30.Z0 191.48 IM.77 73.17 17 59 25 4056.3 27.60 183.25

OIFFERI[NTIAL CCIR_ECTI_t_ MIO,-C_UI_ E_ECUTION ACCURACY ORBIT D[TERNINATION ACCURACY

TOE °0969 TRA -°44_, TO3 |.OL_I0 _ ._ 5GT 10_0.S _KR 5713.9 SG3 |91.4 ST 274.1 SR 360.3 SS 166.3

ROE -.2213 _ -.Olll RC3 -.62_4 FAU .04373 _ -.(0(_ _ .(_!18 RI1F -.8108 CRT -.5650 CRS .8099 CST -.0115
FOE .134_ FRA .2917 FC3-3.05|0 BSP 334P) _ 1199.6 _ -.|153 RI3 .8374 LSA 4_0.1 NSA 234.7 SSA 31.3

801[ .2416 _RA .4433 B_3 1 .ZO57 F�P -516 _l Jl|6,11 _ 426.9 TH_ 158.45 ELI 405.7 EL2 200.8 ALF IZJ .�fi

LAUNO_ OATE SEP 4 1970 FLIGHT TIN[ 91.00 ARRIVAL DATE 0£C 5 1970

P_ELI(XENTRIC CCNIC 0ISTMACI[ 242.5_6

RL 150.87 LAI. .00 I.Q. 341,06 VI. 26.450 GAL -3.8_ AZL 89._4 HC4 106.13 SlAA 125.24 ECC .21508
RP IO7.68 LAP .M LOP 87.|9 VP 37.487 6AP -9.4/I AZP g0.J8 TN. 194.40 TAP 300.53 RCA 98.30

RC 51.263 GI. 5.09 GP -I9.N ZAL IJ3./_N| ZAP Z5.31 ETS 46,55 ZAE 143.88 ETE 327.97 ZAC 82.14

PLANE T(_ENTRIC C(_l| C

C3 11.805 VI.IL 3.436 0LA -12.22 RAL _.f_ _ 6_H_7.4 _ 11.541 PTH 2.O1 _AP 6,649 0PA -41.35

A214TH LNO4 T|NE L-! TINE |NJ I.AT |NJ I.CNG |NJ RT AS(: IN| AZNTH |NJ TIME PO (:ST TIN

90,00 5 12 5 1706.54 -4.88 11.44 79.51 117.93 5 40 32 |106._

90.00 14 O 59 5199.37 29.0_ _.34 83.29 76.41 15 _ 28 4529.4

1OO.00 6 27 II |4M.27 -SJO 353.13 79.00 1|9.M 6 51 55 864.3

IO0.(30 15 Z8 35 4846.87 Ztt.1O _07._ B3.01 74.89 16 49 22 4246.9
110.00 7 21 18 1_4.73 -8._ 33_,_0 77.53 123._0 7 42 53 694.7

110.00 16 50 541 4_9.16 ZB.78 186,77 B_,07 70.71 18 7 25 _989.2

OIFIrERENTIAL COIRECTION_ NIO-Q3UR_ E_EG/TIOI ACCURACY

TOE .0784 TRA -.4274 TC3 |.113t _ .2114 _GT JO_5.l g 10_.8 _3 212.7

ROE -.|974 RRA -.0097 RC3 -.7449 F_ .047_6 RRT -.6518 mF .73_3 R1T -`8181

FOE .Z032 FRA .2914 FC3-3.4733 B�P 3493 St_ |Z'L_,.II I_ -.1296 R|3 .8_06
BOE .2124 _RA .4275 _3 1.5399 FSP -_l S_I |149.9 S_ 427.7 THA 156.05

INC .6613 Vl 29.532

APO 152.17 V2 35.193

ETC 261.84 CLP -1_.90

RAP 244.71 ECC 1.1943

IN| 2 LAT IN| 2 LONG
-1.II 4,80

22.97 220.31

-1.84 546.58

25.77 199.2_

-3.76 332.52

25.88 178.79

ORBIT 0ETERNINATION ACCURACY

ST 255.9 SR 329.6 SS 216.7

CRT -.5015 CRS `8947 CST -.1039

LSA 405.4 N$A 235.8 $SA 33.4

ELl 366.8 EL2 198.9 ALF 121.49

1_O9



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 1970_

LAUNCH DATE SEP 4 1970 FLIGHT TIRE 94.00 ARRIVAL DATE DEC 7 1970

HELIOCENTRIC CONIC DISTANCE 249.296

RL 159.87 LAL .OD LOL 341.06 VL 26.563 GAL -3.95 AZL 89.13 HCA 109.36 3RA 125.95 ECC .20908 INC .8717 vl 29.532

RP 107.65 LAP .82 LOP 90.42 VP 37.576 GAP -8.74 AZP 90.29 TAL 195.29 TAp 304.65 RCA 99.62 Apo 152.28 V2 35.202

RC 52.948 GL 6.88 GP -21.61 ZAL 114.67 ZAP 28.20 ETS 44.00 ZAE 142.69 ETE 325.71 ZAC 80.53 ETC 261.90 CLP -18.57

PLANETOCENTRIC CONIC

C3 11.330 VHL 3.366 OLA -10.09 RAL 225.74 RAO 6587.4 VEL 11.520 pTH 2.01 VHP 6.302 OPA -43.06 RAp 244.67 ECC 1.1865

LNCN AZNTH LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIR INJ 2 LAT INJ 2 LONG

90.00 4 50 38 1769.05 -8.86 14.97 77.92 117.54 5 20 7 1169.1 -3.12 8.29

90.00 14 14 51 5049.75 23.70 222.92 81.01 74.03 15 39 1 4449.7 21.28 215.08

100.00 6 8 5g 1522.73 -7.74 356.38 77.44 118.98 8 32 22 922.7 -3.82 349.79

lO0.OO 15 41 11 4771.30 24.68 202.12 80.70 72.54 17 0 42 4171.3 22.04 194.31

110.00 7 3 54 1344.54 -10.05 341.46 76.05 122.85 7 26 18 744.5 -5.65 335.13

110.00 17 0 46 4522.26 27.19 182.22 79.70 68.44 18 18 8 3922.3 24.02 174.49

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0563 TRA -.4127 TC3 1.1823 BAU .2228 6GT 1073.6 SGR 656.8 863 235.7 ST 237.3 SR 290.7 SS 279.3

ROE -.1705 RRA -.0077 RC3 -.6751 FAU .05127 RRT -.6925 RRF .7849 RTF -.8232 CRT -.412§ CRS .9357 CST -.1135

FOE .2842 FRA .2922 FC3-3.9175 BSP 3620 SG8 1258.6 R23 -.1443 R13 .8633 LSA 404.5 MSA 232.3 SSA 35.0

BOE .1802 BRA .4128 BC3 1.4709 FSP -653 SG1 1182.8 362 430.1 THA 153.22 ELI 319.7 EL2 196.6 ALF 121.82

LAUNCH DATE SEP 4 1970 FLIGHT TIME 96.00 ARRIVAL DATE DEC 9 1970

HELIOCENTRIC CONIC DISTANCE 258.011

NL 150.87 LAL .00 LOL 341.06 VL 26.665 GAL -4.03 AZL 88.91 HCA 112.59 SMA 126.60 ECC .20373 1NC 1.0908 vl 29.532

RP 107.63 LAP 1.01 LOP 93.63 VP 37.656 GAP -8.02 AZP 90.42 TAL lg6.15 TAp 308.74 RCA 100.81 Apo 132.40 V2 35.210

RC 54.707 GL 8.79 GP -23.43 ZAL 115.93 ZAp 31.32 ETS 41.79 ZAE 141.57 ETE 323.14 ZAC 78.73 ETC 261.92 CLP -21.38

PLANETOCENTRIC CONIC

C3 lO.970VHL 3.316 OLA -7.86 RAL 224.93 RAO 8587.4 VEL 11.505 PTH 2.00 VHp 5.983 OPA -44.94 RAP 244.77 ECC 1.1805

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIHE PO CST TIM 1NJ Z LAT INJ 2 LONG

90.DO 4 29 43 1834.65 -8,91 18.70 76.68 116.99 5 0 18 1234.7 -3.22 11.97

90.DO 14 29 20 4970.82 22.12 217.67 79.07 71.88 15 52 11 4370.8 19.44 210.03

_OO.OO 5 47 16 1584.45 -9.76 359.85 76.23 118.39 6 13 41 984.3 -3.89 353.20

100.00 13 54 28 4696.23 23.03 197.14 78.73 70._0 17 12 44 4096.2 20.13 189.53

1'10.00 6 46 52 1397.84 -12.00 344.36 74.89 122.25 7 10 10 797.8 -7.66 337.95

110.00 17 11 22 4435.63 25.45 177.82 77.68 66.37 18 25 37 3835.8 26.03 170.33

DIFFERENTIAL CORRECTIONS MIO-COUR_ EXECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0373 TRA -.4001 TC3 1.2291 BAU .2341 9GT 1074.7 9GR 718.6 363 260.4 ST 620.7 SR 242.1 SS 353.3

flOE -.IS94 flRA -.0049 RC3-1.0186 FAU .05538 RRT -.7263 RRF .8288 RTF -.8261 CRT -.2914 CRS .9537 CST -.0526

FOE .3614 FRA .2963 FC3-4.3704 8SP 3734 $68 1291.7 R23 -.1382 R13 .8764 LSA 425.3 MSA 223.6 SSA 35.5

ODE .1444 8RA .4001 BC3 1.5963 FSP -729 $61 1216.2 SG2 435.3 THA 149.92 ELI 264.S EL2 193.2 ALF 126.16

LAUNCH DATE $EP 4 1970 FLIGHT TIME gs.0O ARRIVAL DATE DEC 11 1970

HELIOCENTRIC CONIC

RL 150.87 LAL .00

RP 107.60 LAP 1.19

RC 56.5S3 GL 10.83

PLANETOCENTRIC CONIC

C3 10.713 VHL 3.273

LNCH AZNTH LNCH TIME

gO.DO 4 g 18

gO.DO 14 44 36

tOO.DO 3 28 2

100.00 16 8 34

110.00 'G 30 16

110.00 17 22 48

OIFFERENT|AL CORRECTIONS

TOE .0130 TRA -.3897

ROE -.1028 RRA .0006

FOE .4977 FRA .3049

DOE .1039 BRA .3897

DISTANCE 282.707

LOL 341.06 VL 26.755 GAL -4.10 AZL 88.68 HCA 115.83 SNA 127.19 ECC .19904 |NC 1.3205 Vl 29.532

LOP 96.89 VP 37.727 GAP -7.33 AZP 90.56 TAL 196.95 TAp 312.78 RCA 101.87 kpO 152.50 v2 35.218

GP -23.50 Zkb 117.03 ZAP 34.69 ET3 39.81 ZAE 140.50 ETE 320.22 ZAC 76.71ETC 261.88 CLP -24.36

OLA -5.54 RAL 224.28 RAO 6587.4 VEL 11.494 pTH 2.00 VHp 5.694 DpA -46.98 RAp 244.36 ECC 1.1765

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1903.39 -11.01 22.66 75.81 116.26 4 41 2 1303.4 -7.39 15.85

4692.41 20.37 212.39 77.48 69.90 16 6 8 4292.4 17.45 205.13

1649.43 -11.84 3.56 75.38 117.63 5 55 31 1049.4 -8.04 356.82

4621.60 21.25 192.32 77.13 68.46 17 25 35 4021.6 18.13 184.90

1454.55 -14.04 347.4g 74.10 121.49 6 54 31 854.5 -9.77 340.99

4389.23 23.57 173.38 76.04 64.49 18 35 57 3789.2 19.94 166.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.2464 8AU .2432 9GT 1065.8 SGR 789.3 963 286.2 ST 208.7 3R 181.5 Ss 438.4

RC3-1.1740 FAU .05936 RRT -.7313 RRF .8661RTF -.8237 CRT -.1405 CRS .9563 CST .0671

FC3-4.8133 BSP 3823 SGB 1328.3 R23 -.1700 R13 .8897 LSA 472.0 MSA 211.5 SSA 34.6

BC3 1.7122 FSP -807 SG1 1249.7 SG2 444.3 THA 146.04 ELI 213.9 EL2 173.3 ALF 157.47

LAUNCH DATE gEP 4 1970 FLIGHT TIME 100.00 ARRIVAL DATE DEC 13 1970

HELIOCENTRIC CO_IC

RL 150.67 LAL .00

RP 107.58 LAp 1.37

RC 56.419 GL 12.99

PLAN£TOCENTRIC CONIC

C3 10.534 VHL 3.249

LNCH AZMTH LNCH TII_

SO.DO 3 49 22

90.00 15 0 47

100.00 5 9 14

100.00 16 23 35

110.00 6 14 7

110.00 17 $3 11

DISTANCE 269.383

LOL 341.06 VL 26.835 GAL -4.16 AZL 88.44 HCA 119.06 SNA

LOP 100.13 VP 37.790 GAP -6.67 AZP 90.76 TAL 197.70 TAp

GP -27.75 ZAL 117.94 ZAp 38.30 ETS 37.96 ZN[ 139.41 ETE

127.71 ECC .19492 INC 1.5632 vl 29.532

316.76 RCA 102.81 APO 152.60 V2 35.225

316.93 ZAC 74.46 ETC 261.77 CLP -27.52

OLA -3.14 RAL 223.81 RAD 6567.4 VEL 11.487 PTH 2.00 VHP 5.437 DpA -49.18

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

1973.44 -13.14 26.88 75.33 113.31 4 22 17 1373.4

4814.26 18.47 207.85 76.27 68.15 16 21 1 4214.3

1717.77 -13.96 7.52 74.92 116.70 3 37 52 1117.8

4547.16 19.31 187.63 75.90 66.7.3 17 39 22 3947.2

1514.66 -16.15 350.87 73.68 120.54 6 39 22 914.7

4323.04 21.37 169.49 74.77 62.81 18 47 13 3723.0

DIFFERENTIAL CCRRECTION9

TOE -.0094 TRA -.3842 TC3 1.9224 BAU .9556

ROE -.0583 RRA .0078 RC3-1.3371 FAU .06356

FOE .6376 FflA .3225 FC3-5.2133 BSP 3849

BOE .0§90 BRA .3842 BC3 1.8116 F_P _879

MiD-COURSIE EXECUTXOI ACCURACY

SGT 1044.8 S_ 874.9 SG3 312.3

RRT -.7633 RRF .8965 RTT -.8198

SGB 1382.7 R23 -.1786 RI3 .9033

361 1282.5 3GB 460.5 THA 141.58

RAP 243.59 ECC 1.1737

INJ 2 LAT INJ 2 LONG

-9.62 19.96

15.34 200.37

-10.27 .68

16.00 180.41

-11.95 344.25

17.75 162.43

ORBIT DETERMINATION ACCURACY

9T 205.6 9R 106.1 SS 536.4

CRT .0111CRS .9261 CST .2381

LSA 547.8 MSA 200.5 SSA 32.1

ELI 205.6 EL2 106.1 ALF .45

1410



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH CAT£ SEP 4 197g FLIGHT TIME IDZ.00 ARRIVAL CATE CEC 15 1970

HELIOCENTRIC CONIC

RL 150.87 LJL .D0

RP 107.56 LAP 1.54

RC 60.358 GL 15.27

PLANE TOCENTRIC CONIC

C3 10.488 VHL 3.239

LNCH AZMTH LNCH TIN[

90.00 3 29 46

90.00 15 18 3

lO0.DO 4 50 48

IDO.DO 16 39 42
110.650 5 58 20

lID.DO 17 48 38

OlFFERENTI4L CORR[CTION$

TOE -.0193 TRA -._#80 TO3 1.2116 BAU .2750
ROE -.0094 RRA .0136 RC3-1.5244 FAU .0_19

FOE .7783 FR4 .3280 ¢C3-5.6285 85P 4187

80£ .0214 8R4 .3683 6C3 I .9472 FSP -968

CISTANCE 276.038

LOt. 341.fl6 VL Z6.904 GAL -4.Z1 AZL H8.18 HCA 122.29 S_A 128.17 ECC .19133 INC 1.8218 VI 29.532

LOP 103.36 VP 37.846 GAP -6.03 AlP 90.97 TAL 198.3H TAP 320.67 RCA 103.65 APO 152.69 v2 35.232

GP -Y___J.24 7AL 118.64 Z4P 4Z.15 ETS 36.17 14E 138.25 ETE 313.25 ZAC 71.9_ ETC 261.60 CLP -30.90

CL4 -.66 RAL 2Z3.52 RAO 6567.4 EL 11.484 PTH 2.00 VHP 5.Z13 0PA -5|.54 R4P 242.36 ECC 1.1726

L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ A2NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2051.210 -15.30 31.39 75.25 114.12 4 3 57 1451.Z -11.91 24.35

4735.99 16.42 Z02.8Z 75.45 66_60 16 36 59 4136.0 13.11 195.70
1789.80 -16.12 11.78 74.85 115.52 5 20 38 1189.8 -12.56 4.80
4472.62 17.25 183.06 75.06 65.20 17 54 14 3872.6 13.76 176.01

1578.37 -18.32 354.53 7}.66 119.38 6 24 39 978.4 -14.26 347.76

4256.82 19.45 165.51 73.89 61.32 18 59 35 3656.8 15.48 158.65

NI0-_,_W[ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S6T 1020.3 S6R 967.8 $63 340.4 ST 199.7 5R 34.7 SS 627.1

RRT -.7840 _ .9227 RTF -.8174 CRT -.2252 CRS .3781 C$T .3004
5t_ 1420.1 R23 -.1719 R13 .9191 LS4 630.4 MSA 189.9 SSA 29.6

S61 1341.3 $62 466.4 /H4 136.18 EL! 199.8 EL2 33.8 ALF 177.69

LALm_H OATE 5EP 4 1970 FLIGHT TIME 104.00 ARRIVAL O4TE OEC 17 1970

HEL IC_[NTRIC CONIC
RL 150.87 LAL .DO

RP 107.54 L4P 1.7!

RC 62.346 GL 17.69

PLANETC_ENTRI C CONIC

C3 10.316 VHL 3.243

LNO_ A2'MTH LNCH TINE

90.00 3 IO 24

90.00 15 36 39

100.00 4 32 36

I00.OO 16 57 6

110.00 5 42 54

110.00 18 3 19

0I STANCE ZSZ.GTO
LOt. 341.06 VL 26.965 G4L -4.L_ 42_. 87.90 HC_ 1Z5.53 S;44

LGP 106.60 VP 37.894 GAP -5.41 *ZP 91.g_d TAL 196.98 TAP

GP -_.95 ZAL 119.09 ZAP 46.24 ETS 34.54 ZAI[ 136.95 ETE

128.5R ECC .18820 IN(; 2.0996 VJ 29.532
324.51RCA 104.3R APO 152.77 VZ 35.238

309.213 ZAC 69.Z5 ETC 261.33 CLP -34.49

0CA 1.90RAL 223.42 RaO 6567.4 VEL 11.485 P/H 2.00 VHP 5.026 OP4 -54.05

L-I TINE INJ L4T INJ _ |NJ RT AS(: INJ 4214TH INJ TIME PO EST TIN

2131.12 -17.46 36,E7 75.60 112.65 5 45 55 1551.1
4657.15 14._5 1_.07 75,03 65._6 16 54 16 4057.2

1865.89 -18.30 16.38 75.L_ 114.06 5 3 43 1265.9

4397.6| 15.05 178.58 74.62 63.86 18 I0 24 3797.6
1645.92 -_.52 358.55 74.07 117.96 6 10 2g 1045.9

41g0.35 17.24 161.65 75.41 600.01 19 15 10 5590.3
0IFFERENTIAL CCRRIECTIONS NID-COdRSI[ EXECUTION ACCURACY

TOE -.0321 TRA o.3604 TC3 1.1573 8_,1 ._85 _G7 976.3 _ 111_.6 SG3 _65.9
ROE .0523 RRA .0251 RC3-1.?08_ FAU .07196 RRT -.7851 _ .9419 RTr -.8036

FOE .9460 FR4 .3497 FC3-5.9243 BSP 4575 $C_ 1450.3 R23 -.16E3 R13 .9339

BOE .0614 BR4 .3613 8C3 2.05g2 FSP -1075 ,%! 1399.3 ,%_ 482.8 THA 130.25

RAP 240.59 ECC 1.1731

INJ 2 LAT INJ _ LONG

-14.24 29.07
10,77 191.09

-14.89 9.24

11.41 171.67

-16.6E 351.58

13.1_ 154.94

OReIT 0ETERMINATION ACCURAC_

ST 200.6 SR 99.1 55 731.9

CRT -.4286 CR5 -.96_3 CST .3929

LSA 74_.6 NSA 183.4 SSA 26.2

ELI 206.1EL_ 87.1ALF 165.38

LAUNCH CATE 5EP 4 1970 FLIGHT TINE 106.00 ARRIVAL CATE 0EC 19 1970

HELIOCENTRIC CONIC OISTANCE _89.279

RL 150.87 LAL .00 LOL 341.06 VL 27.017 GAL -4.29 AZL 87.60 H(A 128.77 SHA
RP I07.53 LAP 1,87 LOP 109.85 VP 37.956 G4P' -4.82 AZP 91,50 TAL 199.50 TAP

RC 64.375 GL 20.24 GP -35.88 ZAL 119.Z9 ZAP 50.54 ETS 3_.39 ZAE 135.47 [TE

PLAN[TC_ENTRIC CONIC

C3 10.645 VHL 5.262 OLA 4.55 RAL Z25.53 RAO 6567.4 VEL 11.491 PTH Z.00 VHP 4.877 0PA -56.68 RAP _38.15 ECC 1.1752

LNCH AZNTH LNCH TINE L-I TIN[ INJ LAT INJ LONG INJ RT A,fWE INJ AZNTH INJ TINE PO CST TIN INJ _ LAT INJ 2 LONG

_O.OO 2 51 3 2216.fl0 -19.60 41.57 76.41 110.85 3 _7 59 1616.0 -16.59 34.19

90.OO 15 56 52 4577.14 11.90 195.35 75.04 64.11 17 13 9 3977.1 8.32 186.49

IOO.DO 4 14 52 1946.75 -L_D.46 ZI.41 76.05 11_.Z_ 4 46 59 1346.7 -17,26 14.07

IDO.O0 17 16 4 4521.65 12.72 174.15 74.6_ 62.72 18 28 6 3721.6 8.97 167.36

110.OO 5 Z7 41 1717.81 -22.75 2.92 74.94 116.23 5 56 19 1117.8 -19.04 355.75

110.DO 18 19 25 4123.5_ 14._"d 157.88 75.55 58.88 19 _8 8 5525.3 10.68 151.28

0IFFER1ENTI4L CORRECTIONS NI0-COUR_ EXECUTION ACCURAC_ ORBIT OETERNINATION 4CCUR4CY

TOE -.0586 TRA -.5_41 TC5 1.0_ 8AU ,5(_O SGT 917.Z S_R 1_55.5 Eff_3 388.6 ST L;_)0.I SR _6.2 SS 839.8

RO£ .1265 RR4 .0406 RCG-l.BgO7 FAU .07_06 _T -.7_5 I_F .9565 RTF -.7795 CRT -.4375 CR$ -.9946 CST .4362

FOE 1.1270 FRA .5788 FC5-6.10_ B_ s 4602 _ 155&,9 1_5 -.144_ R15 .9481 LS4 874.0 NSA 179.1 554 22.8

_OE .1322 _R4 .3565 8C5 2.1_ F_ -1150 5_1 147_.1 _ 500.7 /HA 125.72 ELI 257.2 EL2 158.2 ALF 127.14

128.93 ECC .18550 INC 2.4009 Vl 29.532

328.26 RCA 105.01APO 152.84 v2 35.243

_04.80 ZAC 66.29 ETC _60.96 CLP -38.33

LAUNCH 04TE SEP 4 19/O IrLlr_lT TINE 10_.00 ARRIV4L DATE OEC 21 1970

_EL|OCENTRIC CCNIC OISTANCE 295._4

RL 150.87 LAL .O0 LOL 341.O_ VL g_/.O_t GAL -4.31AZL 87.27 _ 132.00 SMA

RP 107.51 LAP _.05 LOP 113.O9 VP 37.972 G4P -4,24 AZP 91.83 TAL 199.95 TAP

RC 66.441 GL 22.94 GP -39.02 ZAL 119.23 ZAP _5.01ETS _0,24 Z_ 155.75 ETE

PLAN[T(:X:ENTRIC CC_IC
C3 10.879 _ 3.L_J_ 0LA

LNO'I A2'NTH UWO'I TINE L-I TINE INJ I.AT INJ LO_ INJ RT AS( INJ A2'NTH INJ TIME
90.00 2 51 ,/_ 2306.91 -_l.?O 47.42 77.71 108.66 3 9 53

90.00 16 19 2 4495.17 9.42 188.60 75.51 65.17 17 55 57

1OO.OO 3 56 17 2055.Z9 -22.S9 2t.95 77.58 110.11 4 30 10

100.00 17 56 55 4244.05 10._ 169.69 75.06 61.77 18 47 37
110.00 5 12 30 1794.73 -_4._ 7.78 76.52 114.15 5 42 25

110.00 JR 37 9 4055.54 12.49 154,05 75.74 57.92 19 44 44

OIFFERENTIAL C(:_RECTIONS NI0-COURS_ [X_CUTICN ACCURAC_

T0[ -.0561 TR4 -.5490 TC5 .8735 _ .3256 5_T 84Z.5 _ 1414_4 SG5 406.5

•2159 RR4 .0617 RCG-E.O_O8 FAU .07708 RRT o.75_ _ .9674 RTF -.7569

FOE 1.3167 FRA .4|63 FC3-6.1338 OSP 4864 _ 1646.Z R_5 -.1189 R13 .9609

80E .2189 _4 .3544 BC5 _._365 FSP -1211 S_J 156_._ $_ 519.1 THA 116.76

129.23 gCC .18318 INC 2.7309 Vl 29.532

331.95 RCA 105.55 _PO 152.90 V2 35.247
_00.09 ZAC 65.10 ETC 260.46 CLP -42.43

7.29 R_l. L_dG.8_ 1_O 6_7.4 MEL 11._101 PTH 2,00 194P 4.772 OP4 -59.40 R4P 234.90 ECC 1.1790
PO CST TIN INJ 2 LAT INJ 2 LONG

1706.9 -18.95 39.H_

3695.2 5.74 181.85

1455.3 -19.65 19.39

3644.0 6.41 163.02

1194.7 -21.51 .35

3455.5 8.16 147.63

ORBIT 0ETE_IN4TION ACCURACY

ST 194.6 5R 578.6 55 94_.6

CRT -.4098 CRS -.9984 CST .4150

LSA 1024.4 MSA 176.5 5SA 19.6
ELI 389.0 ELZ 172.7 ALF 104,90
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH DATE SEP A 1970 FLIGHT TIN[ |10.00 ARRIVAL 0ATE 0EC 23 1970

Ht[L IO([NTRI C CONIC

RL IS0.87 LAL .DO
RP 107.50 LAP 2.18

RE 68.5]9 GL 25o81

PLANE TC_rNTR| ( CONI C

C3 II.243 VHL 3.353 CLA

LNCH A2'NTH LNCH TINE L-I TIN[ INJ LAT

90.00 2 11 10 2405.36 -2.3.69

90.00 16 43 39 4410.24 6.77

10(31OO 3 37 32 2126.84 -24.65

1OO.OO 17 59 58 4165.99 7.65

110.OO 4 57 10 1877.66 -27.18

110.00 IB 56 $0 5985.94 9.95

OIFFERENTZAL _CTION$
TO[ -.0237 TRA -.3488 TC3 ._78 OAU ._I144

ROE .3271 RRA .0943 RC3-2.1921 FAU .07712

FOE 1.319_ FRA .4746 rc3-5.9384 Bs o 5035

BOE .3281 BRA .3613 6C3 2.2916 FSP -12"23

01 STANCE 302.424

LC_. 341.06 VL 27.098 GAL -4.33 ATL 86.9(3 PICA 133.24 SMA 129.48 [CC .18120 INC 3.0964 Vl 29.532

LOP 116.3] VP 38.001 GAP -3.69 ATP 92.20 TAL Z00.28 TAP 333.51 RCA 106.02 APO 132.94 v2 35.251

GP -42.36 7AL 118.87 7AP 59.61 [TS 27.80 ZA[ 131.69 ETE 293.14 7AC 59.70 ETC 259.82 CLP -46.79

I0,13 RAL 224.40 RA0 6367.4 VEL 11.517 PTN 2.01 VHP 4.713 0PA -62.14 RAP 230.65 ECC 1.1850

INJ LCNG INJ RT AS(: INJ A214TH ]NJ TIN[ PO CST TIM INJ 2 LAT ZNJ 2 LONG

53.94 79.57 103.98 2 31 16 IBOS.A -21.28 46.10

183.76 76.49 62.44 17 37 9 3810.2 3.03 177.08

33.14 79.26 107.47 4 12 39 1326.8 -22.03 25.33

165.18 76.01 61.02 19 9 22 3364.0 3.73 158.59

|3.22 78.26 111.58 5 28 27 1277.7 -24.00 5.50

150._ 74.62 57.13 20 3 16 3385.9 3.55 ]43.95

NlO-CCI_SE E_ECUTION ACCURACY ORBIT OETERIAINAT_ON ACCURACY

S6T ?54.4 SGR 1581.2 SG3 416.9 ST 187.3 SR 362.8 SS 1063.2

NRT -,6555 JMF .9752 RTF -.6583 CRT -.3226 CRS -.9994 CST .3278

_,_B 1751.9 RZ3 -.0863 RI_} .9717 LSA 120A.3 MSA 176.9 SSA 16.4

SGI 1666.5 SG2 540.5 THA 109._0 ELI 566.4 EL2 176.2 ALF 96.79

LAUNCH 0ATI: SA[P 4 19/13 FLIGHT TIM[ 112.00 ARRIVAL 0ATE 0EC 25 1970

HEL KX:ENTRZC CONIC

RL 1 _O.87 LAL .00

RP 107.49 LAP 2.32

RC 70.666 GL 28.84

PLAN[ TOCENTRIC CONIC
C3 11.764 _ 3.430

LNOq ATNTH LNCH TINE

913.00 I 49 36

90.00 17 II 20

I00.00 3 17 46

I00.00 IB 23 33

110.00 • 41 18
110.130 19 18 _0

OIFFERENTIAL CORNI[C TJONS

TOtr .0133 TRA -.3N9 T(3 .4781 8_J .3729

ROE: .4463 RRA .1247 RC3-2.3223 FAU .076_3
Ir0E I .6779 FRA .5061 IrC3"5._1 B_ ° 5619

8OE .4463 8RA .3373 BE3 2,3712 FSP -1277

0I 8TMAC[ 508.957

LCL 341.06 VL Z?.129 GAL -4.33 AZL 86.49 HEA 138.47 S_AA 129.69 ECC .17932 INC 3.3063 Vl 29.532

LOP 119,38 VP 38,0"_6 GAP o3,15 AZP 92,63 TAL _O,53 TAP _39.01 RCA 106.41 APO 152.97 V2 35.254

OP -45.84 ZAL 118.2_ ZAP M._ IrTS 24.99 74[ 129.32 ISTE 290.01 2AC 36.13 ETC 259.00 CLP -51 .44

DLA 13.07 RAL 225,17 RAO 6567.4 VEL 11.5_19 PTH 2.01 VHP 4.707 0PA -64.82 RAP 225.18 ECC I .1936

L-I TIM[ INJ LAT INJ LOqlG ]NJ RT AK INJ AZNTH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG

2513.55 -25.32 61.34 82,02 102.70 2 31 31 1913.6 -23.52 33.24

43L_3.91 3.93 178.73 78.03 61.9_ 48 Z3 21 3720,9 .15 172.10

2229.31 -26.56 40,16 81.75 104.25 3 34 53 1629.3 -24.34 32.06

4080.38 4.87 1e0.53 77.51 60,47 19 3_ 53 3480.4 .90 154.00

1_7,94 -L_.Z9 19,40 80.84 108.47 5 14 6 1367.9 -26.48 11.34

3914,52 7,29 14(_.46 76.02 56.51 20 24 5 3314.5 2.64 140.20
N]O-COUR_ F_CUT|ON ACCURACY ORBIT 09T'_RMZNATZON ACCURACY

SGT ¢=451.8 _;R 1771.9 SG3 420.B ST 174.5 SR 749.8 SS 1143.7
RRT -.5_40 RRF .9_13 RTF -.3279 CRT .0577 CRS -.9997 CST -.0523

SC_ 1891.5 223 *.0_7 R13 .9794 LSA 1369.2 MSA 174.2 SSA 14.3

_1 1810.3 SC,2 547.7 THA 102.44 EL1 749.9 EL2 174.1 ALF 89.19

LAUNCH OATE S_P 4 1970 FLIGHT TINE llA.O0 ARRIVAL CATE CEC 27 1970

HELIOCENTRIC CONIC

RL 150.87 LAL .GO

RP IO7.48 LAP 2.46

RE 72.818 GL 32.06

PLANE TOCENTR IC CONIC

C3 12.487 VHL 3.534

LNO_ ATNTH L_H TIN[

90.00 1 23
90.00 17 43 6

I00.00 2 36 19

1(90.00 IB 33 27

110.0(3 4 24 32

I I0.00 19 43.43
DIFFER[NTIAL CORIRI[C T IONS

TOE .0739 TRA -.3243 TC3 .24._K) B/MJ ,:_J_1

ROE .3920 RRA .1714 RC3-2,3780 fAU .O7422

FOE 1.8310 FRA .3_2 FC3°3.1438 6SP 6067

8oE .5966 8RA .3C_8 8C3 2.3003 FSP -1263

Cl STANCE 315.465

LOt. 341.06 VL 27.133 GAL -4.32 ATL 86.03 HC.A 141.71 SNA

LOP 122.83 VP 38.045 GAP -2.64 ATP 93.12 TAL 2130.70 TAP

GP -49.44 7Ak 117.29 2AP 68.88 ETS 21.76 7AE 126.62 ETE

129.85 ECC .17812 INC 3.9720 Vl 29.532

342.40 RCA 106.72 APO 152.98 v2 35.256

284.78 7AC 52.43 ETC 257.97 CLP -56.34

0LA 16.1A RAL 226.19 RA0 6567.3 VEL 11.370 PTH 2.02 vHP 4.760 0PA -67.34 RAP 218.26 ECC 1.2055

L-I TINE INJ LAT INJ LO_ INJ RT ASC INJ A_MTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2634.67 -27.06 69.87 83.13 98.69 2 9 53 Z034.7 -25.58 61.52

4L_4.99 .83 173.37 80.23 61.69 18 33 31 3623.0 -2.94 166.74

2343.30 -28.21 48.22 84.91 100,31 3 35 23 1743.3 -26.30 39.84

3991.38 1,B7 155.63 79.66 _0,16 20 1 38 3391.6 -2.11 149.12

2067.31 -31.22 213.49 84.14 104.69 4 58 39 1467.3 -28.89 18.07

_40.34 4.49 142.33 78.0_ 56.08 20 47 44 3240.3 .00 136.33

NIO-COUI_J_ EXECUTI_ ACCURACY ORBIT 0ETERNINATION ACCURAC_

SGT 586.Z SGR 1957.0 SG3 413.7 57 203.3 SR 963.2 SS 1227.2

NRT o,2_JI03 _ .9_3_ RTF -.2803 CRT .3110 CR5 -.9999 C57 -.5087

SC_ Z042.9 RZ3 -.0_L_ R13 .9850 LSA 1364.7 MSA 174.5 SSA 12.1

S_1 19_5.0 _" 5_,7 THA 93.41 ELl 971.O EL2 173.6 ALF 83.64

L_UN_H DATE S4[P 4 1970 FLIGHT TIM[ 116,00 ARRIVAL OATE CEC 29 1970

H_LI(XENTRIC CCNIC

RL 1_O.87 LAL .00

RP 107.48 LAP 2.39
RC 74.992 GL 33.46

PLAN[ T(_[NTRIC CONIC

C3 13.481 _ 3.672
LN(J4 A_ATH LN_H TINE

90.00 03840

90.00 18 20 35

IGO.O0 2 32 1

I00.00 19 29 35

110.00 4 6 12

110.00 20 12 13

01FFERENTIAL CORRIECTICI_

TOE .1635 TRA -.3071 TC3 .0060 0AU .,,o6

ROE .7582 R_A .2_00 RC3-2._70 tAO .06970

FOE 1.9477 FRA .6081 FC3-4.4763 6SP 6590

Bog .7761 8RA .3237 Be3 2._670 FSP o1221

01STM_E _21.946

LQ. 341.06 Vl. 27.171 OAL °4.50 AZl. 85;49 HC.A 144.94 SMA

LOP 1_,0_ _/P 3_.0_0 GAP -2.14 A2_P 9_._ TAL L:_0.77 TAP
GP -_3.11 ZAL 116,05 2AP 73,_ fTS 18.03 ZAl[ 123.60 ETE

129.90 ECC .17695 IN(; 4.5095 Vl 29.532

343.71 RCA 106.98 APO 152.98 V2 35.258
279.48 7AC 4_.63 [TC 256.70 CLP -61.51

OLA 19.38 RAL 227.46 _ 6567.5 VEL 11.613 PTH 2.03 VHP 4.8B00PA -69.58 RAP 209.66 ECC 1.2219
L-I TIM[ INJ LAT INJ _ INJ RT AS(: INJ AZNTH INJ TII4E PO CST TIN INJ 2 LAT INJ 2 LONG

2774.0_ o_.09 79,9_ 88.93 9_.75 1 44 34 2174.0 -27.27 71.36

4118.63 °2._9 167.44 83,25 61,79 19 29 14 3518.6 -6.34 160.77

2473.01 -22.43 57._ 88.81 93.49 3 13 14 1873.0 -28.36 49.02

3894.89 -1.41 150.34 82._ _0.14 20 34 50 3294.9 -3.37 143.80

2178.32 °32,84 34,74 88._ 100.06 4 42 31 1378.3 -31.11 25.95

3762.34 1.51 138.47 IL77 3_.85 21 14 36 3162.3 -2.98 132.26

NIO-C,_URS_ [_ECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 569°8 _ _J_.g ,T,G3 396.4 ST 299.9 SR 1189.8 SS 1288.6

RRT .0862 RRF .9683 RT$" .0993 CRT ._07B CRS -.9999 CST -.8066

SC_ 2211.4 223 -.0079'R13 .9886 LSA 1770.6 NSA 175.4 SSA 10.2

$61 2137.4 SG2 367.5 THA 8fl.5_ EL1 1214.8 EL2 173.1 AL_ 78.25

1412



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 1970)

LAUNCH OATE SAEP 4 1970

PEEL I(XENTR|{ CCNIC

RL 150.87 LAL .00

RP |07.48 LAP 2.71

RC 77.186 GL 39.07

PLANE TOCEN TR I C C(_NIC

C3 14.836 VHL 3.B54

LNO'¢ ATMTH LNCH TIM(

gO.00 0 24 36

90.00 19 7 3

t(X).O0 2 2 42

100.00 20 11

110.00 3 45 20

110.00 20 45 29

FLIGHT TINE 118.00 ARRIVAL 0ATE 0EC 31 1970

LQ. 341.06 VL 27.184 GAL

LOP 129.33 VP 38.070_AP

GP -56.84 ZAL 114.50 ZAP

0ISTAI_K 3Z8.399

-4.27 AZL 84.86 NCA 148.17 SMA 130.07 EC_ .17600 INC 5.1411 Vl 29.532

-1.65 AZP 94.37 TAL 2130.75 TAP 348.92 RCA 107.18 APO 152.96 V2 55.259

77.61ETS 13.76 2AE 120.28 ETE Z74.15 ZAC 44.77 ETC 255.1_ CLP -66.91

0LA 12.63 RAL 229.01RA0 6567.6 _I[L I1.672 PTH 2.05 VHP 5.081 0PA -71.42 RAP 199.25 ECC 1.2445

k-1 TINE INJ LAT INJ LONG INJ RT ASC |NJ A214TH INJ T|NE PO (ST TIM INJ 2 LAT INJ 2 LC_G

2942.12 -18.22 _Z.21 93.37 87.61 1 13 38 2342.1 -28.26 83.55

3993.37 -6.58 160.41 87,34 62.40 20 13 36 3393.4 -10.23 153.62

2615.81 -29.89 68.99 93.4Z 89.55 2 46 28 2025.8 -29.63 60.19

3784.91 -5.12 144.29 86.54 60.51 21 14 43 3184.9 -9.01 137.66

2304.71 -33.93 44.44 93.Z5 94.42 4 23 45 1704.7 -32.95 35.34

3678.7? -1.68 134.11 84.40 55.85 21 46 48 3078.8 -6.15 127.87

DIFFERENTIAL CCI_I[CTIONS NIO-COUR_J_ [_CUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .3OGO TRA -.2803 TC3 -.L_ZO0 8AU .4539 SGT 656.8 SGR 1300.3 ,%3 369.4 ST 466.1 SR 1415.0 $S 1327,7

ROE .9461RRA .3034 RC3-2.2747 FAU .063_0 RRT .4660 RIW .9907 RTF .4805 CRT .9213 CRS-I.O000 CST -.9212

FOE 2.0225 FRA .6537 FC3-3.7001 BSP 7150 _8 239Z.2 RZ3 .0136_13 .9908 LSA 1987.7 NSA 177.0 SSA 8.6

BOE .9925 8RA .4131 6C3 2.2853 FSP -1149 SGI 232|.9 _ 575.7 THA 81.92 ELI 1479.6 [1.2 173.3 ALF 72.88

LAUNCH OATE SEP :4 1970 FLIGHT Till[ 120.00 ARRIVAL 0ATE JAN 2 1971

HELIOCENTRIC CONIC OISTANCE 334.824

RL 150.87 LAL .00 LOL 341.06 VL 27.|_ GAL -4.23 A2_. 84.10 HCA 151.39 S*4A 1_O.13 ECC .17515 IN(: 5.8988 Vl 29.532

RP 107.48 LAP 2.82 LOP 132.58 VP _.076 GAP -J.19 AZP 95.18 TAL 200.65 TAP 352.04 RCA 107.32 APO 152.93 v2 35.259

RC 79.396 GL 42.86 GP -60.60 ZAL 112.67 ZAP 81.32 ETS 8.91 2_[ 116.69 ETE 268.79 ZAC 40.85 ETC 253.19 £LP -72.52

PLANETCX_ENTRIC CONIC

C3 16.788 VHt. 4.O97 0LA L_.05 RAt. 230.87 RAO 6_H57.7 V[L 11.755 PTH 2.07 VHP 5.380 DPA -72.73 RAP 187.09 [CC 1.2763
LNO.I ATHTH LN_H TINE L-! TIN[ INJ I.AT INJ I.CNG INJ RT ASC INJ AIq4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 23 30 24 3169.51 -26.48 108.60 9B.JI 79.59 24 23 14 2569.5 -27.65 IOO.13

90.00 20 12 5 3e21.36 -11.87 150.53 93.05 64.10 21 15 47 3221.4 -15.26 143.50

100.00 1 23 7 ?.818.84 -ZB.93 83.24 98.55 82.13 2 10 6 2218.8 -29.72 74.52

100.00 21 6 0 3647.27 -9.66 |36°60 91.90 61.58 22 6 47 3047.3 -13.39 129.79

110.00 3 20 7 2452.76 -_.11 55._ 99.10 87.60 4 I 0 1852.8 -34.07 46.74

110.00 21 25 26 3586.11 -5.21 129.26 89.19 56.17 22 25 15 2986.1 -9.62 122.94

OIFFERENT|AL C,ORR1ECTIONS N|O-C(_/RSE [X[CUTZOI ACCURACY CRB|TOETERMINATION ACCURACY

TOE .4916 TRA -.23_ TC3 -.414B BAt,/ .4793 SGT 83Z.1 5GR 2434.0 SG5 _33.9 ST 696.5 SR 1624.2 55 1340.4

ROE 1.1535 _A .3941 RC3-2.0947 FAU .05588 #_T ._0_1Rg_ ._2| RIT .7204 CRT .9625 CRS-I.0000 CST -.9630

FOE 2.0485 FRA .6_ FC3-2._17 BSP 7736 F£,B 2_78.8 R23 .0325 R15 .9920 LSA 2210.8 MSA 179.5 SSA 7.3

60E 1.2538 BRA .4607 9C3 2.1354 rE# -1049 SGJ 2511.7 ,SG2 584.7 THA 75.30 ELI 1758.6 EL2 174.5 ALF 67.34

LAUNCH 0ATE SIP 4 1970 FLIGHT TII_ 122.00 ARRIVAL _ATE JAN 4 1971

Ht[LIO_ENTRIC CONIC

RL 150.87 LAL .DO

RP 107.48 LAP 2.92

RC 81.621GL 46.82

PLANETO_[NTRIC CONIC

C3 19.574 VHL 4.424

LNCH ATNTH LNCH TINE

81.12 20 47 20

98.88 23 12 33

I00.00 0 2 22

100.00 22 44 8

110.00 2 46 32

I10.00 22 16 27

CISTANCE 341.220

-4.17 AZL 83.17 h_A 154.61 SNA 1_3.15 ECC .17466 INC 6.8311 Vl 29.532

-.73 A/P 96.18 TAL _.45 TAP 355.07 RCA 107.42 APO 152.89 V2 35.258
CLP -78.34

LOt. 341 .06 VL 27.196 GAL

LOP 135.83 VP _8.077 GAP

GP -64.A_ 7AL 110.fl7 ZAP 84.99 ETS 3.42 2AC 112.85 ETE 263.31 7AC 36.88 ETC 250.73

OLA 29.57 RAL 233.05 RAO 6567.8 V[L 11.872 PTH 2.11 VHP 5.805 0PA -73.42 RAP 173.54 ECC 1.3221

L-! TINE INJ LAT INJ _ INJ RT AS_ ZNJ AZNTH INJ TZNE PO CST TIN INJ 2 LAT INJ 2 LONG
3765.75 -20.59 150.47 101.59 68.30 21 50 6 3165.7 °23.36 142.79

3196_84 -20.58 116.01 101.59 68.29 24 7 30 2696.8 -23.34 108.34

3190.04 -23.63 106.35 1OZ.80 71.14 0 54 52 2550.0 -25.98 98.34
3387.76 -17.60 12| .42 100.24 65_44 23 40 36 2787.8 -20.77 114.06

2635.57 -52.6_ 70.04 105,50 79.41 3 30 27 2055.6 -33.81 60.99

3475.00 -9._B 123.N$ 9§.60 56.98 23 14 22 2875.0 -13.67 116.88

OIFFERI[NTIAL CORRIECTIONS

TOE .7610 TRA -.1742 TC3 -.5_10 8_ .5OO_

_£ 1.3777 RRA .5065 RC3-I.8_ FAU .04728

FOE 2.0_64 FRA .7180 FC3-2.09|2 B_P 83_

6OE 1.5739 8RA .5356 BC3 1.9131FSP -928

N|O-C_URSIE E_ECUTION ACCURACY ORBIT 0ET[RNII_TION ACCURAC_

SGT 1132.4 SGR 2524.7 SG3 292.4 ST 988.7 SR 1799.1 SS 13Z6.3

RRT .8263R_F ._J50 RTF .8409 CRT ,9790 CRS-I.0000 CST -.9800

S_ 2767.0 1_3 .0496 R13 .9924 LSA 2457.2 NSA 183.4 _5A 6.2

SG| 2"}'02.0 _ 59_.0 THA 68.57 ELI 2045.2 EL2 177.2 ALr 61.49

LAUN_ 0ATE SEP 4 1970 FLIGHT TINE 1_4.00 ARRIVAL OATE J.IN 6 1971

H_LI_KNTRIC CONIC

RL 150.87 LAL .00

RP 107.48 LAP 5.02

RC 63.861GL 50.90

PLANET(XENTRI( CONIC

C3 23.742 VHL 4.873

LNCH ATNTH LNCH T|NE
72.07 19 53 18

107.93 O 30 44

72.07 19 53 18

107.93 0 30 44

II0.00 1 48- 7

110.(30 23 35 5

0I STANQ[ 347.583

LOL 341.06 VL 27.195 GAL -4.11 AZl. 81.99

LOP 139.08 VP 39.076 GAP -.50 AZP 97.43 TAL

GP -68,33 7AL 108.21 ZAP 87.94 ETS 357.15 ZAE

157.82 ,T_4A 150.15 ECC .17422 IN(: 8.0137 vJ 29.532

200.17 TAP 358.D0 RCA 107.47 APO 152.83 V2 35.256

108.76 ETE 257.56 2AC 32.81ETC 247.50 CLP -84.40

OLA 33.11 RAL 235o_8 RAO 6560.0 VEL 12.047 PTH 2.15 VHP 6.400 OPA -73.44 RAP 159.22 ECC 1.3907

k-I TIME INJ LAT |NJ _ ]NJ RT AS( INJ AZHTH INJ TIHE PC) CST TIM INJ 2 LAT INJ 2 LONG

4014.46 °21.57 169.(_ 1{_.29 64.24 2_ 0 |2 3414.5 -24.85 162.16

3141.17 -21.56 104.76 10_.29 64.23 1 2] 5 2541._ -24.84 97.24

4014.46 -21.57 169.68 108.29 64.24 21 0 12 3414.5 -24.85 162.16

3141.17 o21.56 104.76 108.29 64.23 1 23 5 2541.2 -24.84 97.24
2903._1 -27._9 89.26 111.19 69.09 2 36 31 2503.5 -30.27 81.02

3300.12 -15.69 113.74 104.96 59.23 24 30 5 2700.1 -19.66 106.86

NI0-COUE_ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1480.6 SC_ 2553.2 S_3 247.5 ST 1342.3 SR 1911.7 SS 1285.6

RRT .8846 RRF .9933 RTF .9012 CRT .9863 CRS -.9999 CST -.987P

SG_ 2951.4 R_3 .0655 R13 .9923 LSA 2659.6 MSA 188.8 SSA 5.2

SGI 2887.6 S(,2 610.6 THA 61 .45 ELI 2328.8 EL2 181 .9 ALF 55.05

DIFFERENTIAL CORRECTIONS

TOE 1.1411 TRA -.0739 TC3 -.6334 8AU .5153

ROE 1.6089 RRA .6441 RC3-1.4948 FAU .0_B21

F0£ 1.9594 FRA .73_2 FC3-1.3933 8SP 8914

BOE 1.9725 BRA .6483 8C3 1.6235 FSP -794
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES <VOL 5. 1970_

LAUNCH CATE SEP 4 1970 FLIGHT TII4E 1£6,00 ARRIVAL 0AT[ JAN 8 1971

HEL IOCENTRIC CONIC

RL 130.87 LAL .DO

RP 107.49 LAP 3.10

RC 86,111 GL 55,03

PLANE TO(ENTRIC CONIC

C3 30.300 VHL 5.505

LNCH ATNTH LNCH TINE
65.75 19 28 9

114.25 I 19 10

65.75 19 28 9

114.25 I 19 I0

65,75 19 28 9

114.25 1 19 I0

Cl STAI_E 353.910

LOL 341.06 VL 27.191 GAL -4.03 ATL 80.43 H(:A 161.03 ,SMA 130.12 ECC .17392

LOP 14£.33 VP _4_.071 GAP .1£ AZP 99.06 TAL 199.80 TAP .83 RCA 107.49

GP -72.43 ZAL 105.66 ZAP 90.28 ETS 349.75 ZAE 104.38 ETE 251.11 ZAC £8.57

OLA 36.6£ RAL Zs.h$.50 RAO 65645.2 VEL 12.316 PTH Z,ZZ VHP 7.241 OPA -72.72

L-! TIN[ JNJ LAT INJ LONG |NJ RT A,_ XNJ A5'NTH INJ TIN[ PO (:ST TIN

4186.29 -21.63 183.24 116.27 59.71 20 37 55 3586.3

3090.37 -21.62 100.B0 116.26 59.70 2 10 41 2490.4

4166.29 -£1.63 183.Z4 116.27 59.71 20 37 55 3586.3

3090,37 -21.62 100.80 116.26 59.70 2 10 41 2490.4

4186.29 -21.63 183.24 116.27 59.71 20 37 55 3586.3

3090.37 -£1.62 100.80 |16.26 59.70 2 10 41 2490.4

INC 9.5730 VJ 29.532

kPO 152.75 V2 35.254

ETC 242:97 CLP -90.92

DIFFERENTIAL CCRN[CTIONS

TOE 1.6901 TRA .0873 TC3 -.6326 6AU .5184

ROE 1.8190 RRA .8116 RC3-1.1125 FAU .02913

F0E 1.8566 FRA ,7345 FC3 -.8323 8SP 9487
BOE 2.4829 6RA .8163 8C3 1.2798 FSP -'-657

N|0-COURSE EXECUTION ACCURACY

SGT 1895.4 S_ 2468.5 S_3 202.3
RRT .9123 RRF .9927 RTF .934£

,S_B 3128.1 R_3 .0609 R13 .9919

S_J 3063.9 SG2 630.5 THA 53.41

RAP 144.82 ECC 1.4987

INJ £ LAT INJ 2 LONG

-£5.48 176.01

-£5.47 93.57

-25.48 176.01

-£5.47 93.57

-£5.48 176.01

-25.47 93.57

ORBIT 0ETERMINATION ACCURAC_

ST 1759.6 5R 1919.8 SS I£££.3

CRT .9893 CRS -,9998 CST -.9919

LSA _870.1MSA 196.6 5SA 4._

ELI £597.3 EL2 189.4 ALF 47.5£

LAUNCH DATE SEP 4 1970 FLI_,IT TINE 128.00 ARRIVAL 0ATE JAN 10 1971

I'_ELIOCENTRIC CONIC

RL 150487 LAL o00

RP 107.50 LAP 3.17

RC 88.37£ GL 59.05

PLANETOCENTRIC CONIC

C3 41.365 VHL 6.43£
LNCH AZMTH LNCH TINE

60.61 19 15 59

119.39 1 57 52

60.61 19 15 59

119.39 1 57 5£

60.61 19 15 59

119.39 1 57 3£

OISTM¢CE _O.194

LOL 341.O6 VL 27.183 GAL -3.94 AZl. 78.215 _ 164.21 ,SNA 130.07 KCC .17373
LOP 145.58 VP 38,O(_ GAP .53 A5'P 101,_10 TAL 1_:J,34 TAP 3.55 RCA 107,47

GP -76,84 ZAL 162.95 ZAP 91.96 ETS _MO,|8 Z_E 99,63 ETE 242.87 ZAC 24.02

OLA 39.91RAL 241,82 RA0 65(_.6 VEL 12.757 PTH 2.32 VHP 8.468 DPA -71.18

L-I TINE /NJ t.AT ZNJ _ ;NJ RT ASC |NJ A5t4TH |NJ TIN[ PO CST TIM

4338.41 -20.35 194.gO 125.52 54.90 20 28 17 3738.4

3095._0 -20.34 100.33 125.50 54.89 2 49 27 2495.3

4338.41 -20.35 194.90 125.52 54.90 20 28 17 3738.4

3095.30 -213.34 100.33 12'5.50 54.89 2 49 27 £495.3

4338.41 -20.35 194.90 125.52 54.90 20 28 17 3738.4

3095.30 -20.34 100.33 125.50 54.89 2 49 27 2495.3

INCI1.7356 Vl £9.532

APO 152.66 V£ 35.251

ETC 235.79 CLP -98.64

OIFFEN[NTIAL CORRECTIONS

TOE 2.5216 TRA .3673 TC3 -.5563 BAU .5001

ROE 1.9103 RRA 1.006£ RC3 -.7130 FAU .02040

F0E 1.7332 FRA .7294 FC3 -.4269 8SP 10019

BOE 3.1635 8RA 1.0711 8C3 ._43 FSP -523

NI0-CCUR._E EXECUTION ACCURACY

5GT 2395.9 SGR 2259.0 SG5 159.4

RRT .9197 RRF .9690 RTF .9554

SG6 3292.9 R_3 .0961 R13 .9912

SGI 3226.4 _2 658.6 THA 43.17

RAP 130.90 ECC 1.6808
INJ £ LAT INJ £ LONG

-£4.80 188.12

-24,79 93.54

-£4.80 188.12

-24.79 93.54

-24,80 188.12

-24.79 93.54

ORBIT OETERNINATION ACCURACY

ST 2250.£ 5R 1737.8 SS 1144.9

CRT .9893 CRS -.9992 CST -.9944

LSA 3057.9 MSA 208.4 SSA 3.7

ELl 2836.0 EL£ 201.1ALF 37.60

LAUNCH CATIr _HEP 4 1970 FLIGHT TII4E 130.00 4RRIVAL CATE JAN 12 1971

PI_ELJ(_ENTRIC CON|C

RL 150.87 L4L .00

RP 107.51 LAP 3.24

RC 90.641 GL 62.68

PLAM[T_[NTRIC CONIC

C] 61.961 VHL 7.87£

LNO4 AZNTH LNCH TIN[

56.56 19 13 8

123.44 £ 30 14
56.56 19 13 8

113.44 Z _0 14

56.56 19 13 B
123.44 2 50 14

CISTAN_E 366.421

L(_,. 341.06 VL 27.172 GAL -3.83 AZL 75.05 P_A

LOP 148.83 VP _.051 GAP .91 _ZP 104.60 TAL
GP -81.73 7AL 100.16 ZAP 9_.93 ETS 324.91 2AE

167.36 SNA 129.99 ECC .17362 II'_14.9488 Vl 29.532

198.78 TAP 6.14 RCA 107.42 APO 152.56 v£ 35.247

94.28 (TE 229.16 ZAC 18.94 ETC 221.79 CLP-IIO.B4

CL_ 4£.73 RAL £45o52 RA0 65_.2 _EL 13.539 PTH 2.47 _HP 10.357 0PA -68.63 RAP 117.84 ECC 2.0197

L-I TiN[ INJ LAT INJ _ INJ RT AS{: INJ A5'NTH INJ T|N[ PO CST TIN |NJ £ LAT INJ £ LOnG

4467.52 -17.30 205.32 135.64 _k0.30 20 27 55 3887.5 "22.29 199.09

3146.9"4 -17.28 102.31 135.82 50._0 3 22 41 £546.9 -22.28 96.09

4487.5£ -17.30 _05._Z 135.84 _0.30 20 27 55 3887.5 -22.29 199.09

3146.92 o17.28 102.31 135.8£ _k0.30 5 22 41 2546.9 -22.28 96.09

4487.52 -17.30 _05.32 135.84 50.J0 20 27 55 3887.5 "££.29 199.09

3146.92 -17.28 IO2.31 135.82 50.30 3 LP'Z 41 2546.9 -££.28 96.09

CR_IT OETERMINATION ACCURACY

ST 2P17.6 SR 11£7.3 SS 1070.2

CRT .9780 ORS -.9921CST -.9965

L,_ 3209.9 NSA ££5.9 SSA 3.0

ELl _026.8 EL2 218.8 ALF 21.49

01FFERKNTI*L CORR[CTICN5

TOE 3.8523 TRA .9247 TC3 -.4J34 6AU .43456
1.4758 RRA 1.1484 RC3 -.3_08 FAU .0ILP'Z4

FOE 1.6159 FRA .7171FC3 -.1710 8._ 10480

_CE 4.1£54 _RA 1.4744 6C3 .5295 FSP -401

NI0-O_IE EXE('.UTION ACCurAcY

SGT 3020.9 _ 1¢>49.2 SG3 121.4

RRT .8819 RRF .9593 RTF .9736

3441 .B 1_3 .1106 R13 .9906

S_I 33?0.5 _ 696.9 TH_ _S.95

LAUN(._ GATE .T_P 4 19/0 FLI_,IT TINE 132.00 ARRIVAL C4TE JAN 14 1971

H_LIOCENTRIC CONIC

RL 150.87 LAL .00

RP 107.53 LAP 3.29

RC 92.917 GL 65.31
PL4NET(_._NTRIC CCNIC

C3 106.286 _ 10.310

LNO'I AZNTH LNO4 TIN[
54.15 19 19 IG

125.85 2 55 29

54.15 19 19 10

125.85 £ 55 29

54.15 19 19 10

125.85 2 55 29

OlSTM_J[ 372.5_

I._ 341.O6 VL 2'7.159 GAL -3._ AZI. _.78 HO_ 170.44 _4_ 129.89 ECC .17356

152.O8 VP _.O37 GAP 1.2_ AZP I09._N$ TAL 198.09 TAP 8.54 RCA 107.35
GP -66.56 ZN. 97.38 7AP 93.18 ETS Z68.30 Z_[ 87.85 £T£ 194,24 ZAC 12.87

0L_. 44.48 RAL 249.45 RAO 6570.0 V_L |5.0_7 PTH 2.71 _ 13.5_0 _PA -64.57
k-I TIN[ INJ LAT |NJ _ INJ RT A$C INJ A214TH _I'NJTIN[ PO CST TIN

4635.74 o12.29 214.02 146.68 46.90 20 36 _6 4035.7

3243.94 -12.24 106.42 146.66 46.90 3 49 33 2643.9

4635.74 -12.26 214.O2 146.68 46.90 20 _ 26 4035.7

3243.94 -12.24 106.42 146.66 46.90 3 49 33 2643.9

4635.74 -12.26 214.0'Z 146.68 46.90 20 _ 26 4035.7

3243.94 -12.24 106.42 146.66 46.90 3 49 33 2643.9

INC20.£19B Vl 29.532

APO 152.44 v£ 35.243

ETC 183.4£ CLP-157.84

01FFER1ENTI4L CORRECTIONS

T0E 5.4359 TRA £.1181 TO3 -.1919 BAU .2746

ROE-1.3478 RRA .4856 RC3 -.0LYZ9 FAU .00428

FOE 1.5554 FRA .7552 re3 -.0348 BSP 10833

_CE 5.6005 8RA £.1731 8C3 .1932 FSP -298

MI_-C.CI,_S4[ EXECUTION ACCURACY

S_T 3464.8 _ 840.4 5G3 90,6

RRT -.5564 K_ r -.4787 RTF .9942

SC,6 3565.3 R_3 -.1173 R13 -.9914

S_1 3497.5 $62 691.8 THA 172.00

R4P 105.81 ECC 2.7492

INJ 2 LAT INJ 2 LONG
-17.65 208.32

-17.63 100.71

-17.65 208.3£

-17.63 10(3.71

-17.65 Z08.32

-17.63 100.71

CR_IT _ETERt41N_TION 4CCURAC_'

ST 3061.3 ,SR 757.6 SS 1031.3

CRT -.9515 CRS .9388 CST -.9992

LSA 3309.8 NSA 233.4 SSA 2.1

ELl 3145.5 EL£ 226.9 ALF 166.6_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCH CAT( SiEP 4 1970 FLIGHT TIN[ 134.00 ARRIVAL CATE JAN 16 J971

I,._LI(X_ENTRJC CONIC

RL 1_O.87 LAL .00

RP 107.54 LAP 3.33

RC 95.197 GL 65.39

P/._N[TOC[NTRIC CONIC

C3 2z5.440 wL 15.o15

LNO4 ATNTH LNCH TIME

55.18 19 37 345

lZd.8Z 3 5 51

55.18 19 37 36

124.82 3 5 51

55.18 19 37

124.82 3 5 51

DZFFEMENTZAL O_II_CTIOqS

TOE 2.8214 TRA 2.LPZ47 TC3 .0023 6AU .LP'Z40

K_E-7.611Z MA-2.7861 RC3 -.0743 FAU-.O0594

FCE 1.6644 FRA .8902 FC3 .02_8 8SP 11066

_E 8.1173 8RA 3.5653 E3 .0743 FSP -L_Z5

DISTAI_E 378.509

LOL 341.06 VL 27.141 GAL -3.51 ATL 59.74 PICA 173.38 SNA 129.78 ECC .17344 INE]0.2570 Vl 29.531

LOP 155.33 _ 38.020 GAP 1.56 AZP I_0.09 TAL 197.20 TAP 10.58 RCA 107.27 APO 152.29 vz 35.238

GP -81.98 ZAL 94.74 ZAP 92.74 ETS 12|.34 ZAE 79.05 ETE I18.94 ZAC 5.00 ETC 94.Z0 CLP 110.00

CLA 43.7Z RAL Zf13.06 RA0 6571.3 VEL 18.611 PTH 3.05 VHP |9.621 OP4 °57.66 RAP 94.89 ECC 4.7102

L-I TINE |NJ LAT INJ LONG INJ RT A_d_ INJ A2_ITH INJ TIME PO CST TXN INJ 2 LAT INJ 2 LONG

4758.34 -5.91 2|9.07 136.tN5 46.60 L>O 56 54 4158.3 -11.37 213.57

3387.87 °5.89 113.40 156.84 46.60 4 Z 19 Z787.9 -11.35 107.89

4758.34 -5.9| 219.07 156.86 46.60 _0 56 54 4158.3 -11.37 213.57

3387.87 -5.89 113.40 156.84 46.60 4 2 19 2787.9 -11.35 107.89

4758.34 -5.91 219.07 116.86 46.60 20 56 54 4158.3 -11.37 213.57

3387.87 -5.89 113.40 156.84 46.60 4 2 19 2787.9 -IJ.35 107.89

NI0-COIJRSlE [XECUTIOq ACCURACY ORBIT CETERNINATICN ACCURACY

`%T 1393.4 S_ 3263.4 _3 66.5 ST 1132.8 5R 2937.8 SS 1102.9

RRT -.9340 M_F -.9e]6 R1T .9784 CRT -.9863 CR5 .9977 CST -.9952

]63J.6 1_3 -.0948 R|3 -.9944 LSA 3331.3 MSA |81.0 SSA 1.8

`%1 3594.6 _ 516.9 THA |I5.07 ELl 3143.8 EL2 174.4 ALF 110.89

LAUNCH DATE _P 4 I970 FLIf_AT T|NE |]6°00 ARRIVAL DATE JAN 18 1971

H£LIC(£NTRIC CCNIC

RL 150.87 LAL .00

RP 107.36 LAP 3.36

RC 97.481GL 56._

PLAN[TOCCNTRIC CCN|C

C3 658.744 _ 25._4_ 0LA
LNO4 A2'NTH LNCH T|M[ L-I T|ME INJ I_T

66.80 ZO H 8 4713.13 -.68

113.210 Z 18 49 ]650.86 -.67

66.80 10 39 8 4713.13 -.6_

113.20 Z 18 49 3650.86 -.67

66.80 L_O 39 8 4713.I3 -,68

113.210 2 18 49 ]650.86 -.67

_IFFER[NTIAL CCRRI[CTIONS

TDE-2.ZZ89 TRA 1.0474 TO3 -.0470 8AU 1.9200

_-11.1110 RRA-6.6_OI RC3 -.Z|29 FAU".03|89

FOE _.I_43 FRA 1.3999 FC3 .0419 6SP |0_62

_O[11.3144 _R4 6.7420 _3 .Z|80 F_ ° -17_

0ZSTJMN_[ _3.917

LOL 341.O6 VL 27.J23 GAL -3.23 _2t. ]6._1HCA 179.82 SIAA 129.65 ECC .17288 INC53.6570 Vl 29.532

I.CP 158.58 VP 3_.001 GAP 1.70 AZP 143.58 TAL 195.79 TAP 11.61 RCA 107.23 APO 152.06 v2 35.232

GP -67.I3 ZAL 92.46 ZAP 91.75 ETS |9"_.89 ZA[ 63.81ETE 101.96 ZAC 11.43 ETC _00.12 CLP 94.51

33.99 RAL 254.87 RAO 65"/v_.6 VI[L 27._,29 PTH 3.41 VHP 35.373 OPA -43.79 RAP 85.24 ECCJl.841 3

INJ _ INJ RT ASC |NJ A214TH |NJ TINE _ CST TIN INJ 2 LAT INJ 2 LONG
210,93 163.95 54.02 21 57 41 4113.1 -5.37 _04.85

131.19 163.94 54.02 3 19 40 :}050.9 -5.35 125.11

210.93 163.95 34.02 21 57 41 4113.1 -5.37 204.85

|3|.19 16_.94 54.02 3 19 40 3050.9 -5.35 125.11

2|0.93 163.95 34.02 21 57 41 4113.1 -5.37 204.85

131.19 163.94 54.02 3 19 40 3050.9 -5.35 125.1J

MIO-C_URSI[ E_ECUTJON _CCURAC_ ORBIT 0ETERNINATION ACCURAC_

SGT 623.9 `%R _446.7 _3 56.7 ST 505.1 5R 2759.4 $5 1439.0

_T .5013 _ -.9974 R1T -.4438 CRT .9310 CRS .9994 C$T .9184

SGIg 3502.7 R23 -.0793 R13 °.9964 LSA 3147.1 NSA 190.3 SSA I .7

•%1 3461.2 `%2 537.6 THA _4.69 EL| _799.4 EL2 181.7 ALF 80.29

LAUNCH 0ATE SEP 4 1970 FLIGHT TINE 138.00 ARRIVAL OATE JAN ?O 1971

HELI(XENTRIC CONIC

RL 150.87 LAL .(X} LOL 341.06 VL

RP 107.58 LAP 3.38 LOP 161.83 VP

RC 99.767 GL -48.19 GP 54.12 ZAL

PLAMETOCENTRIC CONIC

C31Z51.100 V_L 35.371

LNCH AZMTH LNCH TIME

24.89 4 25 59

155.11 14 45 5

24.89 4 25 59

155.11 14 45 5

24.89 4 25 99

155.11 14 45 5

DIFFERENTIAL CORRECTIONS

TOE 6.6090 TRA I.ll_ TC_ -.101_ 8AU 4.00?8

RO-15.1_O7 RRA .4716 RC3 .2135 FAU-.065_

F02-3.4772 FRA .1032 FC3 .045_ 8SP 9709

90E16.5294 BRA 1.2082 9C3 .2396 FSP -175

0ISTANCE 394.864

27.102 G4L -4.02 47L 167.19 H_A 183.47 54qA 129.50 ECC .17888 INC77.1922 Vl 29.532

37.980 GAP 3.36 AIP IZ.83 TAL 199.03 TAP 22.50 RC4 106.34 APO 152.67 V2 35.2_6

92.39 ZAP 92.65 ETS IBZ.11 ZAK 57.63 ETE _70.88 ZAC 131.61ETC 280.40 CLP 94.52

0L4 -68.25 RAL 226.43 RAO 6573.1 VEL 37.046 PTH 3.54 VHP 45.577 DPA 74.61 RAP 45.85 ECC21.5899

L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIME PO CST TIN INJ _ LAT INJ 2 LONG

2441.10 -.98 77.23 116.81 158.25 5 6 40 1841.1 6.45 74.68

699.18 -.97 289.34 136.83 158.25 14 56 44 99.2 6.46 286.78

2441.10 -.98 77.23 136.81 158.25 5 6 40 1841.1 6.45 74.68

699.18 -.97 289._4 I]6.83 158.25 14 56 44 99.2 6.46 286.78

2441.10 -.98 77.23 I]6.81 158,25 5 6 40 1841.1 6.45 74.68

699.18 -.97 289._4 I]6.83 158.25 14 56 44 99.2 6.46 286.78

NIO-CCURSIE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_

`%T 1405.2 _ _J_89.1 `%3 96.J ST 1080.7 SR 2455.4 SS 2119.O

RRT -.gO88 R_F .9994 RIT -.9066 CRT -.9871CRS-I.O000 CST .9873

3_12.7 _3 -.O808 R13 .9961 LSA 3477.6 MSA 164.0 SSA 2.4

`%1 3167.9 `%2 554.8 THA 114.59 ELI 2678.0 EL2 158.5 ALF 113.57

LAUNCH OATr _EP 4 1970 FLI_AT TIME 140.00 ARRIVAL DATE JAN 22 1971

hI[LI(XENTRIC CONIC

RL 150.87 LAL .00 LOL 341.O6 VL

RP 107.60 LAP 3.39 LOP 16_.07 VP

RC 102.053 GL -62.76 GP 74.98 ZAL

PLAN[TOCENTRIC CONIC

C3 _85.728 VYA. 19.640

LNO4 A_4TH LN_H TIE L-I TINE INJ LAT
13.73 1 20 3 2390.07 4.03

166.27 12 25 27 5&86.45 4.03

13.73 I 20 3 2390.07 4.03

166._7 l_ _5 27 5886.45 4.03

13.73 1 20 3 2390.07 4.03

166.27 1_ 25 27 5886.45 4.03

OIFFERENTTAL CORR[CTION$

TD_ 1.5300 TRA .7_48 _ _.0387 BAU

R02-9.1881RRA-I.7279 RC3

FOE-2.0150 FRA -.3480 FC3

_OE 9.3179 _RA 1.8737 8C3

01STANCE _99.539

27.078 GAL -3157 k21. 1_0.25 H_ 185.16 S_AA 129.34 ECC .1774_ INC40.2479 Vl 29.532

37.957 GAP 3.30 AZP 49.87 TAL 196,98 TAP LP_.24 RCA 106.40 APO 152.29 V2 35.218

93.68 ZAP 94.66 ET$ 175.47 ZAE 79.27 ETE 263.74 74C 152.10 ETC 282.54 CLP 108.29

OLA °77.94 RAL 185.63 RA0 6§7_.1 VlEL

INJ LONG INJ RT ASC INJ A214TH INJ TINE
82.00 94.76 167.91 I 59 53

2_0.61 94.78 167.91 14 3 33

82.00 94.76 167.91 1 59 53

2£0.61 94.78 167.91 14 3 33

82.00 94.76 167.91 ] 59 53

2£0.61 94.78 167.91 14 3 33

Nl0- .C_ EXECUTION ACCURACY
.9711 `%1 1132.4 `%R ]674.6 SG3 66.7

• 1789 FALP.OI]64 RRT -.9173 RRF .9985 R7F -.8984

•0506 B_P 11889 S_ 3845.1 R_3 -.0764 RI3 ._J65

•1883 FSP -211 `%1 3820.6 =%2 433.7 TH4 106.00

22.517 PTH 3.26 VHP _5_45 OPA 80.48 RAP 284.17 ECC 7.3481

RD CST TIH INJ _ LAT INJ Z LONG

1790.1 11.85 80.71

5286.5 _1.85 259.32

1790.1 I-I",.85 80.71

5286.5 11.85 259.32

1790.1 11.85 80.71

5_86.5 11.85 _59.32

CR_IT DCTERN|NATION ACCURACY

ST 544.7 5R 2776.6 55 1321.0

CRT -.9468 CR5 -.9998 CST .9400
LSA 3117.7 MSA 176.5 SSA 1.5

ELI 2824.3 EL2 172.3 ALF 100.56
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH CAT[ ,_EP 4 1970 FLI6HT TIME 14_.00 ARRIVAL 0ATE JAN 24 1971

HELIOCENTRIC CONIC 0ISTAI_£ 405.217

RL 150.87 LAL .(30 LCI. 341.06 VL Z7.053 GAL -3.32 AZL 115.12 H(A J88.D1 ,T_A IZ9.17 ECC .17742 INC15.1243 VI 29.532

RP 107.63 LAP 3.39 LOP 168.31 VP 37.93Z GAP 3.51 AZP 65.09 TAL 195.71 TAP Z3.73 RCA 106.25 APO 152.09 V2 35.211

RC 104.339 GL -65.59 GP 81.61 7AL 95.19 ZAP 97.75 [TS 125.62 ZA[ 90.§4 ETIr 213.68 7AC 160.94 ETC 249.49 CLP 157.52

PLAN[ TOCFNTRi C CON|C

C3 158.569 W_L 12.592 OLA -77.29 RAL 169.69 RAO 65?0.7 VEL 16.730 PTH 2.90 VHP 16.186 DPA 70.15 RAP 259.22 ECC 3.6096
LNO4 ATNTH LNO4 Till[ L-I TIME INJ LAT JNJ _ INJ RT ASC INJ A2_4TH INJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

14.48 0 17 57 _67.34 12.07 80.24 76.91 166.99 0 55 45 1667.5 J9.86 78.75

165.52 11 20 ZZ 5766.27 12.08 259.58 76.93 166.99 12 56 28 5166.3 19.86 258.09

14.48 O 17 57 L_167.54 12.07 80.24 76.91 166.99 0 55 45 1667.5 19.86 78.75

165.52 11 20 22 5766.27 12.08 259.58 76.93 166.99 12 56 28 5166.3 19.86 258.09

14.48 0 17 57 2267.54 12.07 80.24 76.91 166.99 0 55 45 1667.5 19.86 78.75
165.52 11 Z0 22 5766.27 12.08 259.58 76.93 166.99 12 56 28 5166.3 19.86 258.09

OIFIrlrRI[NTIAL COR/q[CTICNS MIO-COUIi'S_ F}_cuT;c_I ACCURACY ORI_|T 0ET[RMZNATION ACCURACY

T0/r-3.1435 TRA -.8893 TC3 -.0197 _ .04|8 S_T 2330.0 _ 3380,1 ._3 87,0 ST 1533.0 SR 1656.3 $S 861.2
ROF-3.0488 RRA-I .4_9 RC3 -.0005 FAU .00417 RRT .97_4 _ .9852 RTF ._71 CRT .9780 CRS -.9872 CST -.9988

FOE-J .2368 FRA -.40_O FC3 -.0_'_8 6_P 12_ _ 4036.1 1_3 -.0916 R13 .9949 LSA 2403.5 NSA 241 .2 5SA I .6

BOE 4.3791 8RA 1.7085 BC3 .0197 F,_P -278 .%1 4032.3 S_. 439.2 THA 35.19 ELI 2244.5 EL2 235.7 ALF 47.26

LAUNCH 0ATE SlIP 4 1970 FLIrt.IT TII4E 144.00 ARRIVAL OATE JAN 26 1971

J'_L IOCENTRI C CONIC

RL 150.87 LAL .00

RP 107.65 LAP 3._t8
RC 106.624 GI. -64.35

PLANE TOCENTR JC CON|C

C3 85.135 _ 9.227

LNO4 AZMTH LNO4 T|ME

16.10 0 34 39

163,90 11 30 35

26.10 O 34 39
163,90 11 30 35

16.10 0 34 _3

163.90 11 30 35

0|FFFRENTZAL r,,JOR1RECT I CI_L_

T02-3.1188 TRA-J.3TT3 TC3 -.3219 B/_,J .3758

ROE 1.5054 RRA .1e82 RC3 .0659 FAU .01477

FDE-I.300I FRA -.4084 IrC3 -.1_02 6SP 1_0|1

BOg 3,4631 _A 1,3876 6C3 ,3285 FSP -375

DISTANCE 411.161

LCL 341.06 VI. Z?.OZ6 G,kL -3.11 AZL 107.95 _ 191.03 SMA 128.99 ECC .17787 INC17.9512 Vl 29.532

LCP 171.56 VP 37.909 GAP 3.80 AZP 72.36 TAL 194.64 TAP 25.67 RCA J06.05 APO 151.93 V2 35.202

GP 77,97 ?J_, 96,47 ZAP 101,41 ETS 62,67 ZJ_. 97,84 ETE J51-,D2 2AC 163,69 ETC Z09,51 CLP-161.70

OLA -75.B7 RAL 173.06 RAO 654_3.7 M[L 14.369 PTH 2.61 VHP 11.914 OPA 62.43 RAP 251.25 ECC 2.4011

L-J 7|NE ;NJ I,AT INJ _ INJ RT AS_ INJ A2NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2139.49 80,23 77,_K_ 77,72 164,_ 1 10 19 1339,5 27.96 75.46

5643,76 80,23 258,34 77,74 164,92 13 4 38 5043,8 27,96 256,41

2139,49 80,23 77,39 77.72 164,92 1 10 19 1539,5 27.96 75.46

3643.76 20.23 258.34 77.74 164.92 13 4 38 5043.8 27.96 256.41

2139,49 80.25 77.39 T?,72 164.92 I 10 19 1539,5 27.96 75.46

5643.76 80.2_ 238.34 77.74 164.92 13 4 38 _O43.8 27.96 256.41

NIO-CCURSI[ [_CUTION ACCURACY CIR_JT 0rTERMINATION ACCURACY

.%T 4047.3 SGR 1033.1 .%3 116.2 ST 2203.6 ,SR 943.6 SS 890.8

RRT -.8071 _ -.8856 RTF .9865 CRT -.9356 CRS .9732 CST -.9917

4177.6 R_3 ,1213 R13 -.9906 LSA 2537.8 MSA 315.2 SSA 2.4

•_,I 4134.5 .%2 598.3 TH4 168.08 ELI 2377.2 EL2 308.8 ALF 157.77

LAUNCH 0_TE SEP 4 1970 FLIGHT TII4[ 146.00 ARRIVAL CATE JAN 28 1971

I'flELIO(ENTRIC CONIC 0ISTANCE 417.188

RL 150.87 LAL .00 LOL 341.06 VL 26.998 G4L -2.91 *ZL 103.87 _ 194.15 S_ 128.80 ECC .17854 INCI 3.8692 Vl

RP 107.68 LAP 3.36 LOP 174.80 VP 37.876 GAP 4.11 AZP 76.54 TAL 193.60 TAP 27.75 RCA 105.80 APO 151.79 v2

RE 108.906 GL -6f,68 GP 72.11 ZAL 97,39 ?AP 105.43 ETS _0,80 ?AE 103,41ETE 140,01 ZAC 162,59

PLAN[TOCENTRIC CONIC

C3 53.905 VHL 7.342 OLA -74.3] RAL 181.63 RA0 63_.9 Vl[L 13.2_9 PTH 2.42 VHP 9.576 0PA 55.91

LNO4 A?MTH LN_H TINE L-I TINE INJ LAT XNJ LONG INJ RT ASC XNJ A2'NTH INJ TINE PO CST TIM

17.86 1 12 25 2027.61 27.16 74.02 83,35 162.33 1 46 12 1427.6

162.14 12 1 12 5538.63 27.16 256.73 83.37 162.33 13 33 30 4938.6

17.86 1 12 25 21327.61 27.16 74.O_ B3,33 162.33 I 46 12 1427.6

162.14 12 I 12 5538,63 27,16 256,73 83,37 162,33 13 33 30 4938.6

17.86 1 12 25 2027,61 27,16 74.02 83,35 162,33 I _6 12 1427.6

162.14 12 1 12 5538,63 27.16 2_6,73 83,37 162,33 13 33 30 4938.6
01FFERIENTIAL CCIRRECT|CI_L_ M]D-C_URS_ EXECUTION ACCURACY

TOEr2.73_] TRA-J .0651 TC3 -.6808 6AU .5247 .%T 5877.2 _ 1698.2 .%3 149.4

ROE 1.7939 RRA .:_08 RC3 .2_81FAU .02343 RRT -.9"_16 RRF ",9793 RTF .9750
FOE-I .5497 FRA -.3823 FC3 -.3763 8SP 13013 .%6 42_0.4 R_3 .14_ R13 -.9857

BOE 3.2727 EIRA J.1068 6C3 .7281 FSP -475 .%| 4186.3 _ 608.1 THA 157.59

29.532

35.193

ETC 218.63 CLP-150.01

RAP 246.48 ECC 1.8871

INJ 2 LAT ZNJ 2 LONG

34.79 71.49

34.75 254.21

34.75 71 .49

34.75 254.21

34.75 71 .49

34.75 254.21

ORBIT OETEA_4INATION ACCURACY

ST 2_26.4 SR 1425.6 SS 1037.6

CRT -.9730 CRS .9965 CST -.9901

LS_ 2905.4 HS* 282.6 SSA 3.2

ELI 2714.9 EL2 271.7 ALF 148.80

LAUNCH OATE S£P 4 1970 FLIr,_4T TINE 148.00 ARRIVAL 0ATE JAN 30 1971

H_LIOCENTRIC CONIC

RL 150.87 LAL .(30

RP 107.71 LAP 3,32
RC 111,186 GL -58.48

PLAN[TOCENTRIC CONIC

C3 37.982 _ 6.163

LNCH A_4TH LN_H TIME

19.90 1 54 16

160.10 12 34 41

19.90 1 54 16

160.10 12 34 41
19.90 1 54 115

160.IO 12 34 41

0_FFERI[NTIAL CORRI[CT_ONS

TOE-2.69_0 TI_ -.eTll TC3-1.1306 _ ,6187

ROE 1.6947 RRA .2434 RC3 ,4344 FAU .03191

FOE-1.8041FRA -,3431 rC3 -,7273 BSP 13593

BOE 3,1819 l_qA .9(]44 6C3 1.2185 FSP -611

OZSTAI_E 423,_41

L(X 341.06 VL _,968 GAL -2,71 A2L 101,25 Hr_ 197,30 SNA 128,60 ECC ,17936 INC11,2458 VI 29,532

LOP 178.03 VP 37.846 GAP 4.42 AZP 79,23 TAL 192.36 TAP L_9.87 RCA 105.53 APO 151.66 _2 35.184

GP 66,31 2AL 97,92 ZAP 109,63 [TS 47,78 F_ 107,94 [TE 138,40 ?AC 159,47 ETC 229,76 CLP-146.71

01_ -72.97 RAL 191.07 RU_O 63f_.3 VEL 12.623 PTH 2.29 VHP 8.168 0PA 49.99 RAP 243.18 ECC 1.6251

L-! TIM[ INJ I.AT INJ LO_ INJ RT A,T_ INJ AZNTH |NJ TINE PO CSTTIN INJ 2 LAT INJ 2 LONG
1935.41 32.50 ?0.09 89._2 139.19 2 26 32 1335.4 39.92 66.81

5455.80 32.51 234.86 89.54 139,19 14 fl 36 4855.2 39.93 251.58

1933,41 32,_0 70.09 89.52 139,19 2 26 32 1335,4 39,92 66,81

3455.80 32.51 234.86 B9.54 139.19 14 5 36 4855.2 39.93 251.58

1935.41 32.50 70.O9 B9,52 139.19 2 26 32 1335.4 39.92 66.81

_45fl.20 32.51 234.86 89.34 159,19 14 5 36 4855,2 39,93 251.58

NI0-CO_RS[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

.%T _939.1 .%R 1834.7 .%3 188.3 ST 2632.0 SR 1591.8 SS 1205.0

RRT o,9_. _ -.9874 R1T ._98 CRT -.9855 CRS .9990 CST -.9922
4345.4 _3 .1665 R13 -.9818 LSA 3294.2 HSA 248.3 SSA 3.9

.%1 4305,2 .%2 589.9 THA 155.96 ELl _O67.2 EL2 231.7 ALF 149.01
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5. 1970

LAUNCH 0ATE S£P 4 1970 Ff,.IGHT TIN[ 150.D0 ARRIVAL cArE FEB ] 1971

HIEL ICX:ENTRIC CONIC

RL 150.87 L4L .00 LOL 341.06 VL

RP 107.74 LAP 3.Z8 LOP 181.28 VP

RC 113.461 GL -55.08 GP E0.8_ Z4L
PLAI_ TC([NTRIC CONIC

(:3 Z8.825 VHL 5.]69

LNCH ATMTH LNCH TIN[

22.19 2 34 49
157.81 13 5 34

22.19 2 34 49

157.81 13 5 34

Z2.19 2 34 49

157.81 1] 5 _1

011rFrRENTIAL CORREC TIOi$

TOE-2.6504 TRA -.7077 TC]-J .6192 OAU .6751

ROF" 1,4984 RIRA .1_1 RC] .6184 FAU .03914

FOE-I.9691 FRA -.2690 FC]-I .17fl6 8SP 13834

8or 3.0446 8RA .7251 6C] 1 _7519 FSP -728

01STAI, K:tr 419. 300

16.917 GAL oZ._O AZL 99.41 HCA 200.48 SI,4A 128.39 trCC .18031 IN( 9.4147 Vl 19.531

217.815 GAP 4.74 41P 81.17 TAL 191.5i TAP 31.99 RCA 105.24 4PO 151.54 VZ 35.174

98.0] ZAP 112},85 [IS 46.8] ZA[ 111,71 [Tg 119,32 ZAC 155.60 FTC _2}7.50 CLP-146.12

CLA -70.58 RAL L_.O] RAO 6566.2 VI[L 12.256 PTH 2.20 VHP 7.270 OPA 44.50 RAP 240.84 £CC I .4744

L-| TII,_ INJ LAT INJ LONG INJ RT ASC INJ AZ!4TH INJ Till[ PO CST TIN INJ 2 LAT INJ 2 LONG

1860,32 ]6,41 65.66 94,94 155.60 3 5 49 1260.3 43.61 61,52

52}91.]5 36.42 252.81 94.9_ 155.59 14 35 25 4791.3 4].62 248.67

1860.32 36.41 65.66 94.94 155.60 ] 5 49 1260.2} 42}.61 61.52

9391.35 ]6.42 252.81 94.96 155.59 14 ]5 25 4791.2} 42}.68 248.67

1860.2}2 ]6.41 65.66 94.94 155.60 2} 5 49 1260,2} 42}.61 61 .52

5391,2}5 ]6.42 252,81 94.96 155,59 14 35 _5 4791,3 43,62 148.67

NI0-COU_ [_CUTIC]N ACCURACY ORBIT DETERNINATION ACCURACY

SGT doll.9 _ l_OA.3 SG3 L:_4.5 ST 2909.8 SR 1606.4 SS 1330.1

RRT -.9408 _ -.9888 RTF' .9664 CRT -.9900 CRS .9996 C$T -.9935

SC_ 4417.2 _ .1813 RI] -.9778 LSA 2}572}.1 NSA 22Z.4 SSA 4.8

SGI 4381.2 _ 56Z.9 TH4 156,76 ELI 3117.8 El.2 198.8 ALF 151.23

L4UNCH DATE SlIP 4 1970 FLIGHT TIN[ 152.0(] ARRIVAL DATE rtr6 3 1971

HEL Z(XENTRIC CONIC

_. 1_O.87 L4L ,(30 _ ]41.06 VL

RP 107.77 LAP ].23 LCP 184.52 VP

RE 115.736 GL -51.64 GP §9.80 Z41.
PLANE TOC[NTRI C CONIC

C3 23.101 VHL 4.806

LNO'I 47MTH LN(H TINE

24.69 2} 12 ]6

155.]1 12} ]g _ll

24.69 3 12 36

155.31 13 32 34

24.69 3 12 36

155.31 1] 32 34
OIIrFERI[NTIAL _CTIONS

TOE-2.5759 TR4 -.9615 TC]-2.I_NS9 (3AU .7164

ROE 1.2876 RR4 .082] RC] .7461 FAU .04916

F'OE-2.0]§O FRA -.1717 FC3o1.6912 BSP 14075

_E 2.8798 8R4 ,5694 6C] 2.2}197 FSP -812

0ISTANCE 42}5.354

26.905 GAL -2.29 AZL 96.06 _ 203.67 ._44

]7,782 GAP 5.05 4ZP 82.61 T4L 190.42 TAP

97.79 Z4P 118.00 gTS 46.49 ZAE 114.B1 [T[

128.18 FCC .1812}9 IN(:

_1.09 RC4 104.92} 4PO

141.22 Z4C 151.59 ETC

8.0592 VI 29.532

151.42 vz 35.164

242.68 CLP-146.64

OL4 -66.43 R4L 208.15 RA0 6567.9 VI[L 12.020 PTH 2.15 VHP 6.681 DP4 39.40 RAP 239.21 ECC 1.3802
L-I TINE INJ I.AT INJ _ INJ RT ASC INJ 42147H INJ Tlf,_ PC) C$T TIN INJ 2 LAT INJ 2 LC_IG

1798.66 _9.12 f_O.M 99._8 191.71 3 42 34 1198.7 46.05 55.85

9]43.60 ]9,1] 250.67 99.39 151.70 19 I 37 4743.6 46.05 245.63

1798.66 _9.12 E0.88 99.38 151.71 ] 42 34 1198.7 46.05 55.85

534].60 39.1] 250.67 99.39 151.70 15 1 2}7 4742}.6 46.05 245.63

1798.66 39.12 60.88 99.38 151.71 3 42 34 1198.7 46.05 55.85

534].60 39.1] 250.67 99.]9 151.70 15 1 ]7 4742}.6 46.05 245.63

MI0-C_URSE [_ECUT|ON ACCURACY' ORBIT 0[TERNIN4TION 4CCURACY

SGT 41_0.Z _ 1715.1 SG] 256.9 ST ]119.8 SR 1537.Z SS 1403.9

RRT -.94_1 _ -.988J RTF" .9644 £RT -.9922 ERS .9998 £ST -.9942

SG6 4490.6 R_3 .1904 RI] -.9744 LSA ]745.1 MS4 L:_2}.2 SS4 5.7

•_1 44_9.] _ 929.6 THA 158.38 ELI 2}472}.7 EL_ 171.7 ALF 15].88

LAUNCH 04TE 5_EP 4 19_0 FLIGHT TINE 154.00 ARRIVAL CArE FE6 5 1971

HELI(_ENTRIC CONIC 01STAI_E 441.398

RL 150.87 L/_L .00 LOL 341.06 VL 26.872 G4L -2o06 47L 97.01P_.A 206.87 5,N4 I27.96 ECC .18257 |NC 7.0106 Vl 29.532

RP 107.80 L4P 3.16 _OP 187.75 VP ]7.749 G4P 5.37 AZP 6].74 TAL 189.2}1 T4P 2}6.18 RCA 104.59 AF_ 151.52 v2 35.153

RE 118.005 GL -48.24 GP 51.18 74L 97.097AP 1Zl,98 [T$ 46.]4 ZA£ 117.35 EtE 143.52 ZAC 147.74 ETC 246.24 CLP-147.65

PLANETO([NTRIC CCNIC

C3 19.306 VHL 4.394 OLA -66.17 RAL 215.49 RAO 6567,8 VI[L 11.861 PTH 2.10 VHP 6.292 DP4 34.67 RAP 238.13 ECC 1.2}177

LNO.t AZNTH LN(H TINE L-I TIN[ INJ LAT INJ L.CN_ INJ RT ASC INJ 4_14TH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

27.2}2 3 47 ]5 1747.29 40.86 95.9_Z 102.97 147.70 4 16 42 1147.Z 47.46 50.02
152.68 1] 55 51 5]08.80 40.87 248.97 102.99 147.70 15 24 ZO 4708.8 47.47 242.68

27.52 ] 47 35 1747.25 40.86 55.9"_ 102.97 147.70 4 16 42 1147,_ 47.46 50.0_

152.68 13 55 51 5_08.80 40.87 248.57 102.99 147.70 15 24 20 4708.8 47.47 242.68
27.32 ] 47 ]5 1747.29 40.86 95.9"Z 10_.97 147.70 4 16 42 1147.2 47.46 50.02

152.68 12} 55 51 92}08.80 40.87 248.57 102.99 147.70 15 24 20 4708.8 47.47 242.68

DIFFERENTIAL CORt_CTIClqS MID-COURSE EXECUTICN 4CCURAC_ ORBIT 0ETER_IN_TION ACCUR4CY

TDE-2.4747 TR4 -.42_ TC]-2.7R]7 _ .7_02 SGT 4279.1 ,_ |60].] S_] 28].6 ST ]254.4 SR 1424.2 SS 1427.3

ROE 1.0920 RRA .0205 RC) .815] F4U .04982 RRT -.944/} _ -.986! RW .9614 CRT -.9935 CRS .9999 CST -.9944
FDEo2.0127 FRA -.O587 FC]-2o2]_8 BSP 14345 _ 45691_ R_] o1939 R12} -.9717 L$A 2}82].8 MSA 188.7 SSA 6._

_OE 2.7049 8RA .4291 6C3 2.9064 FSP -920 S_| 4f142.8 _ 494.8 THA 160.26 ELI 2}549.] EL2 148.7 ALF 156.46

LAUI_H D4TE SEP 4 1970 IrLI¢44T TIN[ 156.00 ARRIVAL DATE FEe 7 1971

HELI(_ENTRIC CONIC

RL 1_0,87 L4L .00

RP 107.84 L4P ].09

RC 1_O._71 GL o44.91

PLANETOCENTRIC CONIC

C] 16.66] VHL 4.084

LNOI 42'N7H LNCH TINE
_0.05 4 20 15

14e.e5 14 19 57

_0.05 4 20 19

149.95 14 1] 57

30.05 4 20 15

149.95 14 19 57

OlFFERI[NTI4L CORfq[CTIONS

TDE-2.]556 TR4 -.29_] TC]-].3910 64U .7796

ROE .9218 RRA -.029D RC3 ,8875 FAU .05310

FDE-I.9213 FR4 .0645 FC1-2.Tf156 BSP 14611

_02 2.5295 8R4 .2977 BC] ].4956 FSP -989

01STM4CE 447.429

LOL ]41.0_ VL _.8]18 GAL ol.83 AZL _.17 H(J 210.07 SNA 127.73 ECC .18388 IN( 6.1710 Vl 29.532

LOP 190.98 VP ]7.714 GAP 5._ AZP 84.65 TAL 188.17 TAP 38.24 RCA 104.24 APO 151.22 V2 35.141

6P 4 .(F_-98 7AL 98.07 ZAP |25,74 ITS 45.L_Z 7All 119.]9 [T[ 145.97 ZAC 144.15 ETC 248.79 CLP-148.90

0L4 -63.84 R4L Z"Z_.O_ RAO 6_67.7 VI[L 1J.7_O PTH 2.07 VHP 6.038 DP4 50.31 RAP 22}7.50 ECC 1.2746

k-! TIME INJ LAT ZNJ _ INJ RT AS(: INJ AZ!kITH INJ TIME PO CST TIN INJ _ LAT INJ 2 LONG

170].44 41.82 _0._ I0§,_8 143.7] 4 48 ]9 I!0].4 48,07 44.16

9284.55 41.8] 246.65 106.00 |4].72 15 44 1 4684.5 48.07 239.99

170].44 41,82 _0._'_ 105._ 14].7] 4 4_ 39 1102}.4 48.07 44.26

5284.95 41.8] 246.65 10_.00 145.72 15 44 1 4684.5 4_.07 2]9.99
170].44 41.82 _}.9"_ 109.98 14].7] 4 4B ]9 1102}.4 48.07 44.26

9284.55 41 .B] 246.65 106.00 14].72 15 44 1 4664.5 48.07 2]9.99

NIO-COURS_ E_[CUTION ACCURACY OR8IT OETERNINATION ACCURACY

SGT 4d08.6 SC_ 1485.] SC,3 303.9 ST ]]17.4 SR 1292}.6 SS 1406.8

RRT -.g&_O RRF -.98]0 RTF .9627 CRT -.9943 CRS 1.0000 CST -.9942

S_ 4652.11_] .1929 RI] -.9694 LSA 3824.4 NSA 178.1 SSA 7.9
_1 4629.0 SGZ 462.6 THA 162.15 ELI 2}558.4 EL2 128.9 ALF 158.7_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970_

LAUNCH GATE .SEP 4 1970 FLIGHT TIN[ 158.00 ARRIVAL 0ATE FEB 9 |971

HIELIC([NTRi( CCNIC

RL 1flO.87 LAL .00 L(_ 341.D6 VL

RP 107.87 LAP 3,00 LCP 194.21 VP

RC 122.531 GL -4J.66 GP 43.Z0 ZAL

PLAN[TOCENTRIC CONIC

C3 14.819 VHL 3.8_

LNCH AZNTH LNCH TIN[

32.85 4 51 7

147.15 14 33 L:_

32.85 4 51 7
147.15 14 33 22

32,85 4 5i 7

147.15 14 33 2_

OlFFER1ENTIAL CC_q[CTIONS

T08-2.2250 TRA -.1637 TC3-3.9677 8AU .806_

ROE .7789 RRA -.0683 R¢3 .9072 FAU .055J0

FOE-J.781Z FRA .1913 FC3-3,ZI88 8SP 14921
BOE 2.3374 _k .1773 BC3 4,0701 FSP -10_

OISTAN(E 453./45

26.803 GAL -1.59 AZL 95.48 I'_A 213.28 SI,IA

37.679 GkP 5.99 AZP 85.41TAL |87.00 TAP

94.7i ZAP 129.Z6 [TS 46.10 ZAE 120.99 ETE

127.50 ECC .18530 INC 5.4798 vl 29.532

40.28 RCA I03.88 APO 151.13 v2 35.130

148.42 ZAC 140.88 ETC 250.70 CLP-150.25

LAUNCH OAT[ SlIP 4 1970

0LA -61.48 RAL 2_8.1_ RAO 6567.6 V[L 11.671PTH 2.05 VHP

L-T TIN[ ZNJ LAT INJ _ INJ RT AS_ INJ AZMTH INJ TIN[

1665.27 42.15 46.00 108.63 139.90 5 18 52

5269.09 42.16 244.99 108.65 139.89 16 J 11

1665.27 42.15 46.00 108.63 139.90 5 18 52

5269.09 42.16 244,99 108.65 139.89 16 i 11

1665.27 42.15 46.00 108.63 139.90 5 18 52

5269.09 42.16 244.99 108.65 139.89 16 1 11

MI0-COURSIEEXECUTION ACCURACY

SGT 4534.2 5GR 13"/13.0 SG3 317.8

RRT -.9440 RRF -.9787 RTF .9622

566 4736.7 R_3 .1876 R13 -.9676

SGI 4716.7 502 454.5 THA 163.94

HELIC(ENTRIC CONIC

RL 150.07 LAL .00

RP 107.91 LAP 2.91

RC 124.786 GL -38.49

PLANETC_ENTRIC CONIC
C3 13.475 VHI.. 3.671

LN(J4 A2'MTH LNCH TIN[

35.70 5 20 34
144.30 14 48 34

35.70 5 20 34
|44._O 14 48

35.70 5 20
144.30 14 48 34

FLIGHT TIN[ l_.O0

5.800 0PA 26.31 RAP 237.25 ECC 1.2439

F_ CST TIN iNJ 2 LAT INJ 2 LONG

1065.3 48.03 38.71

4669.1 48.04 237.70

i065.3 48.03 38.7J

4669.1 48.04 237.70

1065.3 48.03 38.71

4669.1 48.04 237.70

ORBIT OETERI41NATION ACCURACY

ST 3316.5 SR 1161.2 SS 1350.6

CRT -.9948 CR5 .9999 CST -.9936

LSA 3760.7 NSA 170.1 SSA 9.1

ELl 3512.2 EL2 111.2 ALF 160.78

ARRIVAL OATE FEB II 1971

0ISTANCE 459.444
LCt. 341.06 VL 26.768 GAL -1.33 AZL 94.90 H_J 216.48 _A 127.27 ICE .18685 IN(: 4.8977 VI 29.532
LCP 197.44 VP 37.642 GAP 6.30 AZP 86.06 TAL 185.81 TAP 42.29 RCA 103.49 APO 151.05 v2 35.118

GP 39,82 ?AL 93.06 ZAP 132.53 ETS 45,97 ZAE JLP'Z.23 ETE 150,78 ZAC 137.95 ETC 252.18 CLP-15i.64

01FFERENTIAL CCRRIECTIONS MI0-OC]URS[ E]ECUTION ACCURACY

TOE-2.0881 TRA -.0_9 TC3-4.5248 BAU .8311 S_T 4654.7 _ 12f_..2 S_3 325.7

ROE .66J6 RRA -.0992 RC3 ,8991FAU .05592 RRT -.9A16 _r -.9729 RTF .9618

FOE-1.6119 FRA .3164 FC3-3.5928 8SP 15204 _ 4822.8 R23 .1783 RJ3 -,9660
80E 2.1904 8R# .1034 8C3 4,6!33 FSP -1067 5G1 4805.2 5_2 411.6 THA 165.57

OLA -59.09 RAL 233.71RA0 6567.5 VEL 11.613 PTH 2.03 VHP 5.793 0PA 22.66 RAP 237.31ECC 1.2218

L-I TIN[ INJ LAT INJ LONG INJ RT A,_ INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LOe_G

1631.31 41,98 41,22 111.10 136,29 5 47 45 1031.3 47.49 33.46
5261.15 41.99 243.68 111.11 136.28 16 16 15 4661.i 47;50 235.91

1631.31 41.98 41.3 Ill.lO 136.29 5 47 45 1031.3 47.49 33.46

5261.15 41.99 243.68 111.11 136.28 16 16 15 4661.1 47.50 235.91
1631.31 41.98 41._Z 111.10 136.29 5 47 45 1031.3 47.49 33.46

5261.15 41.99 243.68 111.11 136.28 16 16 lfi 4661.1 47.50 235.91

ORBIT 0ETERNINATION ACCURACY

ST 3260.9 SR 1036.8 SS 1268.!

CRT -.9954 CRS .9996 CST -.9925

LSA 3645.5 MSA 164.4 SSA 10.5

ELI 3420.5 EL2 94.9 ALF 162.42

L4UNCH GATE _P 4 1970 FLIGHT TIN[ 16Z.00 ARRIVAL GATE FE6 13 1971

HELIOCENTRIC CONIC 0ISTAN([ 465.426

RL 150.87 LAL .00 LOL 341.06 VL 26.732 GAL -1.06 AZL 94.40 H(A 219.69 SNA }27.04 ECC .18852 INC 4.3979

RP 107.95 LAP 2.81 LCP 200.66 VP 37.605 GAP 6.61 AZP 86.61 TAL i84.58 TAP 44.27 RCA ;03.09 APO 150.98

RC 127,036 GL -35.42 GP 36.79 ZAL 9i.15 ZAP 135.54 ETS 45.86 ZAE 123.18 ETE 152.98 ZAC 135.34 ETC 253.37

PLANE TOCENTRIC CONIC

C3 12.504 VHL 3.536 OLA -56.69 RAL 238.93 RA0 6567.5 VEL 1J.571 PTH 2.02 VHP 5.757 0PA 19.32 RAP 237.64

vl 29,532

v2 35.105
CLP-153.03

E¢E 1.2058

LN(H A?HTH LNCH TIN[ L-I TIN[ INJ LAT INJ _ |NJ RT A,_ INJ AZNTH INJ TIN[ PC) CST TIN INJ 2 LAT INJ 2 LONG

38.59 3 49 2 1(_O.25 41.41 _.62 lJ3._O 132.93 6 15 42 I000.2 46.56 28.51

141.41 15 i 45 52_.00 41,42 242.78 113.52 132,92 16 29 25 4660.0 46.57 234.68

38.59 5 49 2 1600.25 41.41 34_.6_ 113.50 132.93 6 15 42 1000.2 46.56 28.51

141,41 15 I 45 5260.00 41.42 242.78 113.52 132.92 16 29 25 4660.0 46.57 234.68

38.59 5 49 2 1600.25 41.4| _6._ I13._ 132.93 6 15 42 11X]0.2 46.56 28.51

141.41 15 I 45 5260.00 4J,42 242.78 113.52 132.9_ 16 29 25 4660.0 46.57 _34.68

OIFFERIENTIAL CCRRECTICI_ N]0-C_U_SI[ EXECUTION ACCURACY GR1BIT OETERNINATION ACCURACY

T0[-I.9471 TRA .1103 TC3-5.0_0 _4J .8_47 SGT 47_0.2 S_R |16_.4 S_3 329.1 ST 3J58.2 5R 925.l 58 1167.7

ROE .fl668 RRA -.1243 RC3 .8718 FAU .O5_7 RRT o.9379 _ -.9655 RTF ._614 CRT -.9960 CRS .9988 CST -.9909
FOE-1.4281 FRA .4_82 Fg3-3.8680 OSP 15497 S_B 4910.5 R_3 .|662 RI3 -.9646 LSA 3488.2 NSA 161.1 SSA 12.0

Bog 2.0280 _RA .1662 8C3 5.1129 FSP -1082 S_! 4894.6 S_ 394.1 THA 167.01 ELI 3290.0 ELi 79.3 ALF 163.73

LAUNCH DATE SIEP 4 1970 FLIGHT TIN[ 164.00 ARRIVAL OATE FE_ 15 1971

P_LI(_ENTRIC CONIC

RL J_O.87 LAL .00

RP 107.99 LAP 2,70

RC 129.278 GL -32.A4

PLANETOCENTRIC CONIC

C3 11.816 VI,R. 3,437

LNO_ A2_4TH LN_H TIN[
41.54 6 16 47

138.46 15 13 6
41.54 8 16 47

138.46 15 13 6
41,54 6 16 47

138.46 15 13 6

OISTAI_4?1.3gO

LOL 341.06 VL 26.695 GAL -.78 A2'L 93.96 HCA 222°90 SMA

LOP 203.88 VP 37.567 GAP 6.93 A2'P 87.10 TAL 183.34 TAP

GP 34.09 Z_. 89.00 ZAP 1_.32 ETS 45.77 ZA£ 123.89 ETE

126.80 ECC .19(]33 IN(: 3.9616 Vl 29.532

46.23 RCA 102.66 APO 150.93 V2 35.093

155.02 _AC |33,03 ETC 254.37 CLP-154.41

0LA -54.29 R/q. 243.83 RAO 6567.5 VI[L 11.541 PTH 2.01 VHP 5.761 0PA 16.28 RAP 238.2! ECC 1.1945

L-I TIN[ INJ LAT INJ LONG INJ RT A_K: INJ AZNTH INJ TIN[ PO CST TIM INJ Z LAT INJ 2 LONG

1571.18 40.51 32.20 115._Z 129.84 6 42 58 971.2 45.32 23.88

fl_65.13 40.52 242.33 115.93 129.83 16 40 51 4665.1 45.33 234.01

1571.18 40.51 32.20 llfl._ 129.84 6 42 58 971.2 45.32 23.88

5265.13 40.52 242.33 115.93 129.83 16 40 51 4665.1 45.33 234.01

1571.18 40.51 32.20 |15.92 129.8A 6 42 58 971.2 45.32 23.88

5265.13 40.52 _12.33 11_.93 1Z9.83 16 40 51 A665.1 45.33 234.01
OR_|T 0ETERNINATION ACCURACY

ST 3017.6 SR 828.0 SS 1057.5

CRT -.996_ CRS ,9971CST -.9885

LSA 3299.2 NSA 159.0 SSA 13_6

ELI 3128.5 EL2 63.4 ALF 164.70

01FFERI[NTIAL (..C_R1ECTION_

TOE-l.BO45 TRA .2519 TC3-5,4_rZ4 _ .87_
ROE .4912 RRA -.i437 RC3 .SL_ FAU ,05_

F0[-1.2418 FRA .5498 FC3-4.0_62 8SP 1_

80£ 1.8702 8RA .2gO0 BC3 5.5547 F_P -l_

MIO-COUI_J_ r_ECUTIOM AC_'U_ACY

,%T 4880.8 St,R 1079.0 SG3 328.4

RRT -.93Z7 _ -.9563 RW .9612

SC_ 499_,6 1_3 .1_O5 R13 -.9637

st,,! 4c_4.1 SG2 381.0 THA 168.28
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH DATE SEP 4 1970 FLIG_4T TIME[ 166.00 ARRIVAL DATE FEB 17 1971

HELIOCENTRIC CONIC

eL 150.87 LAL .0(3

RIP 108.03 LAP 2.58

RC 131,$13 GL -29.56

PLANETOCENTRIC CONIC

C3 11.351 VHL 3.369
LNC.PI ATNTH LINCH TZl4[

44.52 6 44 3

135.48 15 Z2 41
44.52 6 44 3

135.48 15 22 41

44.52 6 44 3
135.48 15 LPZ 41

DISTANCE 477.333

LQ. 341.06 VL 26.658 GAL -.49 AZL 93.58 HCA 226.10 SNA

LOP 207.10 VP 37.529 GAP 7.24 AZP 87.52 TAL 182.07 TAP

GP 31.69 7AL 86.66 lAP 140.88 ETS 45.71 7AE 124.41ETE

126.56 ECC .19229

48.17 RCA 102.22

156.88 7AC 130.99

DLA -5|.88 RAL 248.45 RAD 6567.4 VIEL II.SZ1PTH 2.01 VHP 5.797 OP4 13.51

L-I TINE INJ I.AT INJ LONG |NJ RT AS( INJ AZNTH INJ TINE PO CST TIN

1543.24 39.36 27.9_ 118.36 127.03 7 9 46 943.2

5276.31 39.37 _42.35 118.40 127.02 16 50 37 4676.3

1543.24 39.36 27.95 1|8.39 127.03 7 9 46 943.2

5276.31 39.37 242.35 118.40 127.02 16 50 37 4676.3

1543.24 39.36 27.95 118.39 127.03 7 9 46 943.2

5276.31 39.37 241.35 118.40 127.02 16 50 37 4676.3
DIFFERENTIAL CCRN(CTICNS

TOE-1.6656 TRA .39_3 TC3-5.889J B,4M.J .g015

ROE .43311_'A -.1520 RE3 .7832 FAU .05329

FDE-1.0669 FRA .6504 FC3-4.1180 BSP 16232

602 1.7210 _A .4268 _3 5.9410 FSP -1093

NI0-COLM_E EXECUTION ACCURACY

SGT 4996.1 SGR 1006.4 SG3 325.6

RR7 -.92_5 A_F -.9454 RTF .96J6

SG8 5096.4 M3 .13|5 R13 -.9635

SGJ 5082.8 $G2 372.3 THA 169.37

INC 3.5752 Vl 29.532

APO 150.90 V2 35.080

ETC 255.22 CLP-155.75

RAP 238.98 ECC 1.1868

IN| 2 LAT IN| 2 LONG

43.85 19.51

43.86 233.91

43.85 19.51

43.86 235.91

43.85 19.51

43.86 235.91

ORBIT DETERNINATION ACCURAC_

ST 2853_9 SR 748.3 SS 948.8

CRT -.9979 ORS .9935 CST -.985!

LSA 3095.1HSA 158.4 SSA 15.3

ELI 2950.0 EL2 46.9 ALF 165.33

LAUNCH DATE SEP 4 1970 FLIGHT TINE 168.00 ARRIVAL DATE FEB 19 1971

HELIOCENTR|C C,CNIC

RL 150.87 LAL .{30
RP 108.07 LAP 2.45

RC 133.740 GL -_5.79

PLANETOCENTRIC CONIC

C3 11.069 _ 3.327

LNO_ ATNTH LNCH TINE

47.55 7 11 4

132.45 15 30 33

47.55 7 II 4
132.45 15 _0 33

47.55 7 1J 4

132.45 15 30 33

OISTMIQ[ _3.Z99

LQ. 341.06 VL 26.621GAL -.19 AZt. 93.83 _ 229.50 SNA 126.32 ECC .19439

LOP 210,31 VP 37,491 GAP 7.55 A;"P 87.89 TAL 180.18 TAP 50.08 RCA 101.77

GP 2<3.55 7_14. 84.17 ZAP 143.23 ET$ 45.73 Z_ 1_4.78 ETE 138.55 Z4C 129,19

DLA -49.49 RAL 252.82 AL40 6_7.4 V[L 11.509 PTN 2.O0 VHP 5.858 OP4 10.98
L-Z TINE ;NJ tAT |NJ I.CNG IN| RT A_ |NJ A2_4TH ZNJ TINE PO ¢ST TIN

1515.71 37.99 23.85 120.95 124.49 7 36 19 915.7

5293.45 38.0D 242.87 1_.96 124.48 16 58 46 4693.5

1515.71 37.99 23.85 120.95 124.49 7 36 19 915.7

5293.45 36_00 242,87 1_._ 124.48 16 58 46 4693.5

1515.71 37.99 23.85 120.95 124.49 7 36 19 915.7

5293.45 38.00 242.87 I_.96 124,48 16 58 46 4693.5
OIFFERI[NTIAL CORRECTIONS

TOE-I.5117 TRA .5579 TC3-6.1562 _W .9171

ROE .3833 RR4 -.1749 RE3 .7163 F_U _05176
FOE -.8842 FRA .7548 FC3-4.0484 8SP 1_79

80E 1.5595 _R4 .5847 6C3 6.1977 FSP -1055

NI0-COLMdHE EXECUTION ACCURACY

SGT 5073.9 S6R 937.0 S(,3 318.4

RRT -.9164 RRF -.9317 RTF ._05

SG8 5159.8 1_3 .1170 213 -.9620

5_1 5146.5 S_ _9.8 THA 170.34

INC 3.2285 Vi 29.532

APO 150.88 V2 35.067

ETC 255.98 CLP-157.06

RAP 239.92 ECC 1.1822
IN| 2 LAT IN| 2 LONG

42.20 15.36

42.21 234.38
42.20 15.36

42.21 234.38

42.20 15.36

42.21 234.38

OR_IT OETERNINATION ACCURACY

ST 2643.8 SR 674.8 _S 829.5

CRT -.9989 CRS .9856 CST -.9788

LSA 2847.1NSA 163.1SSA 17.0

ELI 2728.4 EL2 30.3 ALF 165.69

LAUNCH DATE SEP 4 1970 FLIGHT TINE 170.00

P_ELIC(ENTRIC CONIC

RL 150.87 LAL .DO LOL 341.06 VL

RP 108.II LAP 2.31 LOP 213.53 VP

RC 135.957 GL -24.11GP 27.64 74L
PLANETC_ENTRZC CONIC

C3 10.945 VHL 3._8

LNCH ATNTH LNCH TINE
50.63 7 38 1

129.37 15 36 35

_O.63 7 38 1
129.37 15 36 35

543.63 7 38 1

129.37 15 345 35

DIFFERENTIAL CORRIECTIOI_

T02-1.3640 TR4 ,?_5 TC3-6,35_4 _._J ,9_48

ROE .3463 RRA -.lgO_ RC3 .652l F_J .04947

FOE -.7217 FRA .8572 FC3-3.9128 85P 16431

6_E 1.4073 _WA .7311 BE3 6._J_87 FSP -1016

DISTANCE 489.162

26.583 GAL .13 AZL 92.911_A 232.51 SI4A

37.452 G4P 7.87 AZP 88._3 TAL 179.47 TAP

81.55 lAP 145.41ETS 45.81ZAE 125.04 ETE

126.08 ECC

51.97 RCA

160.05 lAD

OLA -47.12 RAL 256.96 R4D 6567.4 V(L 11.504 PTH R.O0 VHP 5.941 OPA

L-I T]I4E IN| LAT IN| LONG IN| RT AS_ IN| A_4TH IN| TINE

1487.79 36.47 19.86 123.59 122,19 8 2 49

5316.76 36.48 243.g0 123.60 122.18 17 5 12

1487.79 36.47 19.86 123.59 122.19 8 2 49

5316,76 36.48 243.50 123._0 12_Z,18 17 5 12

1487.79 36.47 19,86 123.59 122.19 g 2 49

3316.76 36.48 243.g0 1_3._0 IL_Z.18 17 5 12

NIO-C(XJRS[ EXECUTION ACCURACY

5_1 5165.4 S_ M3.8 S63 311.8

_RT -._042 RM: -.9170 RIT .9588

5240.5 RZ3 .IO66 R13 -.9600

SGI 5227.2 _ 373.0 TH_ 171.16

LAUNCH DATE SIEP 4 1970

ARRIVAL _ATE FEB 21 1971

HELIOCENTRIC C_NIC

RL 150.87 LAk .(30 LOL 341.0_ VL
RP 108.15 LAP 2.17 LOP 216.73 vP

RC 13_.166 GL -21.35 GP 25.94 ZAL

PLAN[TOCENTRI_ _(_l_|C

C3 10.964 VHt. 3.311

LNOI A2'NTH LNO4 TINE
53.75 8 5 3

126.25 15 40 45

53.75 8 5 5

126.25 15 40 45

53.75 8 5 5

126.25 15 40 45

OIFFERENTI4L COtlq[CTIOMS

TDE-I.2237 TR4 ,8825 TC3-6.5131 _ .9_87

ROE .3190 RR4 -.19_5 _3 .6010 FAU .04773

FOE -.5777 FR4 ._240 FC3-3,7687 88P 17001

_oE 1.2646 _4 .9045 8C3 6.5409 FSP--IOZ3

.19665 INC 2.9140 Vl 29.531

101.29 APO 150.87 V2 35.054

127.61ETC 256.67 CLP-158.33

8.66 RAP 241.02 ECC 1.1801

PO CST TIN IN| 2 LAT IN| 2 LONG

887.8 40.41 11.38

4716.8 40,42 235.41

887.P 40.41 |1.3P

4716.8 40.42 235.41

887.8 40.41 11.38

4716.8 40.42 233.41

ORBIT OETERNINATION ACCURACY

ST 2429.8 SR 617.3 $$ 725.2

CRT -.9993 CRS .9698 CST -.9686

LSA 2604.0 NSA 173.5 SSA 18.6

ELI 2506.9 EI._ 19.0 ALF 165.75

FLIG_4T Tilde I72.00 ARRIVAL DATE FEB 23 1971

OISTANQ[ 495.043

_._45 GAL .46 AZL g_.63 H_ 235.71 EelA 125.84 ECC

37,412 GAP 8.19 AZP M.52 TAL 178.14 TAP 53.84 RCA

78.1_ ZiP |47.4_ ET8 45._7 ZA_E 125.21 IT[ 161.39 2AC

.19909 IN(: 2.6255 Vl 29.532

100.79 APO 130.89 v2 35.041

126.21ETC 257.31 CLP-159.56

DLA -44.77 RAIL L_O.87 RA0 6567.4 M[L 11._(_4 PTH 2.00 VHP 6.040 OPA 6.34 RAP 242.26 ECC 1.1804

L-I TIN[ |NJ tAT IN| LO_ IN| RT ASC IN| A2'NTH IN| TINE PO C$T TIM IN| 2 LAT IN| 2 LONG
14_8.82 34.83 15.9_ 1_.32 120.13 8 29 23 858.8 38.53 7.49

5_1,6,43 _4,84 24_,46 |_,33 120.12 17 9 51 4746,4 38.54 237.02

1458.82 34,8_ 15.g_ 1_.3_ 120.13 8 29 23 858.8 38.53 7.49

5346.43 34.84 245.46 1_.3_ 1_0.12 17 9 51 4746.4 38.54 237.02

1458.82 34.8_ 15.9*Z J_N_.3Z 1_.13 8 29 23 858.8 38.33 7.49

9346.43 34,84 245.46 1_.35 120.12 17 9 51 4746.4 38.54 237.02

NIO-(.OU_ [_CUTION ACCURACY ORBIT OETERNZNATION ACCURACY

_k;T 5_64.4 SGR 8_5.2 SG3 303.0 ST 2217.4 SR 570.8 SS 630.9

RRT -.89_5 _ -,_00 R1T .9600 CRT -.9986 CR5 .9429 CST -.9559

_i_ 5330.2 Iq_5 .0_42 213 -.9609 LS4 7368.0 NSA 181.9 SSA 19.9

SGI 3317.2 SG_ 371.3 TH4 171.89 ELI 2289.5 EL2 29.7 ALF 165.58
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUN(H OATE S(P 4 1970

Pq[L I(XENTRIC CONIC

RL 1 _O.87 LAL .00

RP 1O8.19 LAP 2.OZ

RC 140.364 GL -19.10

PLAN[ Tc_IrNTRI C CONIC

C3 11.115 VI.IL 5.334

LI_.H 42'NTH LNCH T|N_

_6.93 8 32 32

123.07 15 42 53

96.93 8 32 32

123.07 15 42 53
56.93 8 32 Y'_

123.07 15 42 53

FLIGHT TINE I74.00 ARRIVAL CATF FEB 25 1971

0| STAN(( SO0.902

LOt. 341.06 VL 26.507 GAL .81 AZL 92.36 H_A 238.90 S_IA IZ5.DO ECC .20170

LOP 219.94 VP 37.373 GAP 8,51 AZP 88.78 TAL 176,79 TAP 55.69 RCA 100.26

GP 24.41 7AL 76.11 ZAP 149.28 (TS 46.23 ZAE 125.32 ET( 162.58 24C 124.99

INC 2.3584 VI 29._3_

APO 150.93 V2 35.028

ETC 257.91 CLP-160.76

CLA -42.46 RAL L_4.58 RAO 6567°4 _EL 11.511PTH 2.01VHP 6.156 OPA 4.59

L-I TII4E INJ LAT INJ LCNG JNJ RT AEK_ ]NJ AZldTH INJ TINE PO CST TIN

1427.88 33.10 11.98 129.13 118.27 8 56 ZO 827.9

5M2.99 33.11 247._ 129.14 J18.26 17 12 36 4783.0

1427.88 33.10 11.98 129.13 118.27 8 56 20 827.9

5382.99 33.11 247._ 129,14 118.26 17 12 36 4783.0

1427.88 33.10 11.96 129.13 118.27 8 56 20 827.9

5_2.99 33.11 247._ 129.14 118.26 17 12 56 4783.0

RAP 243.62 ECC 1.1829
INJ 2 L4T INJ 2 LONG

36.59 -3.62

36.60 239.21

36.59 3.62

36.60 239.21

36.59 3.62

36.60 239.2I

OIrF(RI[NTIAL C_q[CTZONS NIO-¢.Z)URS( (X[CUTION ACCURACY

TO(-I .0674 TR* 1.0674 TC3-6.5192 _W .9720 SGT _333.2 S_R 792.9 S63 293.4

ROE .2953 RR4 -.2114 _3 .5378 FAU .04499 RRT -.8784 _ -._10 R'rF .9587

FOE -.4328 FRA 1.0(_3 FC3-3._045 B_ ° 17084 _ 5391.8 _3 .0726 R13 -.9594

BO( 1.1075 &qA 1.0881 6C3 6.5414 FSP -983 SGI 5378.7 ,_ 375.8 THA 172.52

LAUN04 O4T( SIP 4 19/'O FLI_4T TINE 176.(30

H_LICCENTRIC (,CNIC OISTAIqC( _O_.737

RL 150.87 LAL .00 LQ. 341.06 VL 26.469 {AL 1.17 A2'L 9"Z,11 _ 242.10 .f#4A 125.36 ECC .20452

RP 108.23 LAP 1.86 LOP _3.14 VP 37.3)3 GAP _.B4 AZP _.01 TAL 175.42 TAP 57.52 RCA 99.72
RC 142.552 GL -16.77 GP 23.05 ZAL 73,34 ZAP 151.02 (TS 46.60 ZAE 125.38 (T( 163.64 ZAC 123.90

PLANI[ TOCENTRIC CCNIC
C3 J!.394 VHt. 3.376 0LA -40.Z0 RAL L=_8.09 RAO 6567.4 V(L !1,523 PTH 2.01 _4P 6.285 0PA 2.80

LNCH A_ITH LNCH TIN[ L-I T|NE ;NJ I.AT INJ _ INJ RT AS_ ZNJ A2'NTH ZNJ TIME P_ CST TiN
60.18 9 0 39 1393,97 31.32 7.96 132.01 116.6, 9 23 53 794.0

119.82 13 42 46 5427.16 31.33 2_O.31 132.02 116.59 17 13 14 4827._
60.18 9 0 39 1_93.97 31.32 7.96 132.01 116.61 9 23 53 794,0

119.82 15 42 46 5427.16 31.33 250.31 132.0"Z 116.59 17 13 _4 4827.2

60.18 9 0 39 1393.97 31.32 7,96 132.01 116.61 9 23 53 794.0

119.82 15 42 46 5427.16 31.33 250.31 |32.0_ 116.59 17 13 14 4827.2

OIFFERIENTIAL _CTZOI_ N|0-C_ (_CUTION ACCURACY

TO( -.9180 TRA J.2_37 TC3-6.4_ _IU ._1_78 _T 540_.3 _ 7_.6 5G3 283.9
ROE .2792 RRA -.g_Z2_ RC3 .4829 FAU .04254 _T -.B_.7 _ -.1_14 R7F .9584

FOE -.3094 FRA 1.0797 FC3-3.2319 8SP 17301 SG6 3461.3 R_3 .0602 R13 -.9589

, _OE .9595 _A 1.2733 Be3 6.4848 F_h¢ -953 SGI 5448.0 ,_2 _0.8 THA 173.07

C_IT 0(TERNINATION ACCURACY

ST 1984.5 SR 528.7 55 546.2

CRT -.9937 CRS .8884 CST -.9318

LSA 2115.3 NSA 202.9 SSA £'0.9

ELI L_052.9 EL2 57.4 ALF 165.16

ARRIyAL 04TE FEB 27 1971

INC 2.1089 Vl 29.532

APO 151.00 V2 35.014
£TC 258.50 CLP-161.92

RAP 245,09 ECC 1.1875

INJ 2 LAT INJ 2 LONG

34.62 359.68

34.62 242.02

34.62 359.68
34.62 242.02

34.62 359.68

34.62 242.02

OR1BIT 0(T(RI, IINATION ACCURACY
ST 1773.0 SR 496.7 SS 485.2

CRT -.9_08 CR5 .8029 CST -.9018

L$A 1890.3 N$A 228.6 SSA 21.4

ELI 1838._ EL2 93.4 4LF 164.60

LAUNCH 0_TE SEP 4 1970 FLIGHT TIN_ 178.00

H(LIO_ENTRIC CONIC

RL 150.87 LAL .DO

RP I08.27 LAP 1.70

RC 144.730 GL -|4.57

PLAME TOCENTRI C CONIC

C3 11 .B01 VHL 3.435

LNCJ4 A_NTH LN_H TINE

63.52 9 29 47

116.48 15 40 7

63.52 9 29 47

116.48 15 40 7

63.52 9 29 47

116.48 15 40 7

ARRIVAL 0ATE M_R 1 1971

LOL 341.06 VL

LOP 226.34 VP

GP 21.82 ?AL

0/STANCE 512.547

26.431 G4L 1.55 AZL 91.87 NCA 245._0 5NA

37.294 GAP 9.17 A_P 89.22 TAL 174.04 TAP
70.58 ZAP 152.63 ETS 47.08 ZA( 125.41 (TE

125.12 ECC .20754 INC 1.8740 VI 29.532

59.34 RCA 99.15 APO 151.09 V2 35.001

164.59 ZAC 122.94 ETC 259.07 CLP-163.05

0LA -38,00 RAL 271.41 RAC 6567.4 VEL 11.541 PTH 2.01 VHP 6.427 0PA 1.15

L-I TIN_ INJ LAT INJ LONG INJ RT AS(: INJ A2'NTH INJ TIN£ PO CST TIN

1353._1_ 29,32 3.76 134.96 115.11 9 52 22 755.9

5479.88 29.53 253.70 134.97 115.10 17 |1 27 4879.9

13f15.88 29._2 3.76 134,96 115.11 9 52 22 755.9

5479.88 29.53 253.?0 134.97 115.10 17 11 27 4879.9

1335._ 29.52 3,76 134.96 115.11 9 52 22 755.9

5479.88 29.53 253.T0 134.97 115.10 17 11 27 4879.9

RAP 246.66 ECC 1.1942

INJ 2 L4T INJ Z LONG

32.64 355.57

32.65 245.50

32.64 355.57

32.65 245.50

32.64 355.57

32.65 245.50

OIFFER£NTIAL CORRECTIONS

TOE -.7693 TRA 1.44_ TC3-6.3406 8AU 1.002_

ROE .2679 RRA -.23_4 RC3 .4312 FAU .04003

FO[ -.|9_J0 FRA 1.1440 FC3-2.93668SP 17531

_O( .8146 _A 1.4656 _C3 6.3533 FSP -923

LAUNCH OAT£ _I[P A 1970

HELIOCENTRIC CCNIC

NI0-C, CtMS£ r_CUTION ACCURACY

.%T 5477.5 SC_ 728.9 SG3 273.8
RRT -.8457 _ -.8407 RTF .9580

5525.8 1_3 .0495 RI3 -.9585

$61 5512.3 _ 386.6 THA 173.55

FLIGHT TINE 180.00

0_STANCE _18.329

CR_IT DETERMINATION ACCURACY

ST 1583.5 SR 470.8 SS 444.8

CRT -.9531CR$ .6802 CST -.8683
L$A 1690.6 NSA 261.3 554 21.5

ELI 1646.3 EL2 137.0 ALF 164.07

ARRIVAL 0ATE MAR 3 1971

150.87 LAL .00 I.Q. 341.O6 VI,.

RP 108.31 LAP 1.54 LOP g_'29.54 VP

RC 146,899 GL -12._0 OP 20.72 7AL

PLANETC_NTRIC CONIC

C3 12.337 _. 3.512

LNCH AFMTH LNCH TIN[
66.98 10 0_

113.02 15 342"/

66.98 10 O Z8

113.02 15 34 17
66.98 10 0 _B

H3.02 1_ 3427

OIFF(I_NTIAL CCI_CTI(_N_

TOE -.6199 TRA 1.6498 TC3-6.1519 _llU | .0167

RO( .2_O3 RRA -._445 _3 ._1_45 FAU .03759

FOE -.I002 FRA 1.2044 FC3-2.6377 8SP 17752

00( .8723 6RA 1.6678 BC3 8.1639 FSP -893

26.392 GAL 1.95 AZL 91.6_ HCA 2A8.49 S_4A 124._8 ECC .21079 INC

37.254 GAP 9.51AZP 89.39 TAL 172.65 TAP 61.14 RCA 98.56 APO

67.85 ZAP 154.13 ETS 47.68 ZAI[ 12_.41ETE 165.43 ZAC 1_2.08 ETC

OLA -33._ _ 274.5_ RAO 6_J_7.5 VI[L 11.564 PTH

L-I TINE INJ LAT INJ _ INJ RT AS(: INJ ATNTH INJ TINE
1311.76 27.71 359.25 137.9_ 113.76 10 LP_ 19

5542.77 27.72 257.85 137.97 113.75 17 6 50

1311.76 27.71 339.25 137.96 !13.76 10 22 19

5542.77 27.72 257.85 137.97 113.75 17 6 _0

1311.76 27.71 359.23 137.9_ 113.76 10 22 19

5542.77 27.72 257.85 137.97 113.75 17 6 50

Nl0-_ EXECUTION ACCURAC_

S_7 _543._ S_ 704.0 S_3 264.0

RRT -.8_MI RRF -.8197 RTF .9578
5588.1RZ3 .0402 R13 -.9581

S_1 5574.3 S_2 _12.5 THA 173.97

2.02 VHP 6.581 0PA -.37 RAP

1.6509 VI 29.532

151.20 v2 34.988
259.64 CLP-164.15

248.31 ECC 1.2030

PO CST TIM INJ 2 LAT INJ 2 LONG

711.8 30.67 351.15

4942.8 30.68 249,75

711.8 30.67 351 .15

4942.8 30.68 249.75
711.8 30.67 351.15

4942.8 30.68 249.75

ORBIT OETERNINATION ACCURACY

ST 1425.5 SIR 449.6 55 425.1

CRT -.9011CR$ .5274 CST -.8419

LSA 1524.6 MSA 300.2 SSA ZI._

ELI 1482.9 EL2 187.4 ALF 163.87
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH _ATE SA[P 4 1970 FLIGHT TIM[ IBZ.OO ARRIVAL CATE MAR 5 197]

MELIOC[NTRIC CONIC CISTAN([ 524.083

RL 150.87 LAL .DO LCL 341.06 VL 26.354 GAL Z.37 ATk 91.44 HCA 251.68 SMA J24.64 [CC .21429 IN( 1.4376 Vl 29.532

RP 108.35 LAP 1.36 LOP 232.73 VP 37.215 GAP 9.86 ATP 89.55 TAL 171.25 TAP 62.93 RCA 97.93 APO 151 .35 V2 34.975

RC |49.057 GL -10.55 GP 19.72 ?AL 65.17 ZAP 155.54 [TS 48.4I ZAE 125.39 ETE 166.16 ZAC 12J.32 ETC 260.20 (LP-165.23
PLANETOCENTRI( CONIC

C3 13.009 VHL 3.607 CLA -33,83 RAL 277.51 RAC 6567.5 VIEL 11.591PTH 2.03 VHP 6.748 CPA -1 .77 RAP 250.05 ECC 1.214J

LNO4 A_MTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT A_ |NJ A2'NTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

70.66 10 33 37 1258.39 25.92 354.21 14J.Ot 112.54 10 54 36 658.6 28,74 346.20

109.34 15 24 55 3618.65 25.93 262.97 J4J.01 112.53 16 58 34 5OI8.6 28.75 254.96

70.66 10 33 37 1238.59 25.92 354.21 141.01 112.54 10 54 36 658.6 28.74 346.20

109.34 lfl 24 55 5618.65 Z5.93 21_2.97 141.01 112.53 16 58 34 5018.6 28.75 254.96

110.00 14 31 47 5719.90 22.99 269.d0 139.55 116.02 16 27 6 5119.9 26.29 261.80

II0.OO 16 fl 56 5493.37 28.94 Zfl4._O 142.)0 109.04 17 37 30 4893.4 31.26 2A6.06

0IFF[RI[NTIAL CO_CTION$ NI0-C_UR,_ EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

TOE -.4705 TRA 1.8606 TC3-5.9113 BAU J.OL_J9 SGT _03.9 _ (_2.1 s_3 254.1 ST 1309.4 5R 432.2 SS 422.2

ROE .2559 RRA -.2557 RC3 .34LP'Z FAU .03321 RRT -.8100 I_ -.7985 RTF .9577 CRT -.8152 CRS .3643 CST -.8348

FOE -.0120 FRA I .2589 FC3-2.3428 8SIP 17967 SG6 _,645.3 R_3 .0320 R13 -.9380 LSA 1401.0 NSA 340.9 SSA 20.6

BO[ .fl356 eRA 1.8781 8C3 5._Y'_14 FEd= -864 SGI 5631*Z _ _96.0 THA 174.34 ELl 1357.fl ELZ 241.5 ALF 164.43

LAUNCH 0ATE S([P 4 19713 FLIGHT TIME 184.00 A_IV4L 0ATE HAR 7 1971

/'ELI(XENTRIC C.CNIC

RL 1_O.87 LAL .00

RP 108.39 LAP 1.19

RC J51.L_5 GL -8.74

PLAN[ TCCENTR|C CONIC

13.825 VI"N. 3.718

LNO.I AZNTH I,NO4 TIME

7A.TE 11 IO 56

105.28 15 9 52
74.72 11 10 56

105.28 15 9 52

110.D0 14 5 ZO

110.00 17 14

OISTANC[ 529.803

LOL 341.06 VL 26.316 GAL 2.80 AZL 91.23 HC.A 254.87 SNA

I.CP 235.92 VP 37.176 GAP 10.22 AZP 89.68 TAL 169.84 TAP

GP 18.82 ZAL 62.97 ZAP 156.85 ETS 49.30 ZAE 125.35 ETE

124.41 ECC .21806 INC 1.2322 vI 29.532

64.71 RCA 97.28 4PO 151.53 v2 34.962

166.85 Z4C 120.63 ETC 260.76 CLP-J66.27

DLA -31.B7 RAL 280.30 RAO 6567.5 ',/EL 11.628 PTH 2.04 VMP 6.926 OPA -3.05
L-I TIME INJ LAT INJ LO_ INJ RT ASC INJ AZt4TH INJ TIME PO CST TIN

1190.76 24.17 348.22 144.09 111.44 11 30 47 590.8

5712.91 24.18 269.43 144.09 111._3 16 45 5 5112.9

1190.76 24.17 348.22 144.09 111.44 11 30 47 590.8

5712.91 24.18 269.43 144.09 111.43 16 45 5 5112.9

625,3_ 16.75 30_,03 140.26 12.0.24 J4 15 46 _5.3

5326.34 _.0S 242,49 146.82 102.57 18 43 25 47_6.3
DIFFERI[NTIAL ¢ORRI[CTIONS

TOE -.3416 TRA 2.0(d33 TC3-5.6891 8AU 1.053J

ROE .2572 RR_ -.Z644 RC3 .31Z8 F_U .0356J

r0E .O508 FR_ |.2957 FC3-2.1047 BSP 18682
BOE .4276 BRA 2.077Z BC3 5.6977 FSP -868

MI0-(,OURSE EXECUTION ACCURACY
SGT 567(3.3 SGR 664.4 SG3 244.1

RRT -.7927 R_r -.7783 RTF .9593

SC.B 5709.1 R_3 .0228 R13 -.9595
SGI _694.8 562. 403.3 TH4 174.67

RAP _5J.86 ECC 1.2275
INJ _ LAT INJ 2 LONG

26.86 340.28

26.87 2.61.50

2.6.86 3A0._8

2.6.87 26J.50

2'0.65 296.07

33.45 233.54

ORBIT 0[TERMINATION ACCURACY

ST 1245.4 SR 421.8 SS 425.6

CRT -.7062 CRS .2361 CST -.8533

LSA 1331.1HS4 371.4 SS4 J9.8

ELI 1_.5 EL2 _90.0 ALF 165.8!

L4UNCH OAT[ S_EP 4 1970 FLIGHT TIN[ 186.00 ARRIVAL GATE MAR 9 1971

P_LIOCENTRIC CONIC

RL 150.87 LAL .00

RP IO8.43 LAP 1.0l

RC 153.343 GL -7.06

PLANETOC[NTRIC CONIC

C3 14.797 VHL 5.847

LNC/_ A_MTH LNCH TIME

79.65 11 56 50

10(3.35 14 45 1

79.65 11 56 90

100.35 14 45 1

110.(30 13 43 46

110.00 17 57 15

OIFFERgNTIAL CORR[CTION_

TOE -.1741 TRA 2.3084 TC3-5.3264 BALI 1.05_0

ROE .2552 RRA -._788 RC3 .2706 FAU .03073
FOE .1340 FRA I .3568 FC3-1.7_N_O 8_P 18475

BOE ._O89 _R_ 2.3252 8C3 5.3332 FSP -812

CISTAN_[ 535.494

LC_ 341.06 VL _6.277 GAL 3.26 AZL 91.03 PICA 258.06 SNA 12.4.17 ECC .22_11 INC 1.0330 Vl 29.532

LOP 2.39.11 VP 37.136 G_P 10.59 AZP 89.79 TAL 168,42 TAP 66.47 RCA 96.59 APO J51.75 V2 34.949

GP 18.00 7AL 60.04 74P 1_8.09 [TS 50.33 7AE 125.31ETE 167.45 2AC 12.0.01ETC 2.61.33 CLP-167.30

0L4 -30.00 RAL 282.94 RAO 6567.6 V[L 11.670 PTH Z.05 VHP 7.116 DP4 -4.24 RAP 253.73 ECC 1.2435

L-I TIME INJ LAT INJ LOM6 INJ RT AS(: INJ A2'NTH INJ TIME PO CST TIN INJ 2 L4T INJ 2 LONG

IO93.97 ,22.46 340.23 147.L=_) 110.43 12 15 4 494.0 25.04 332,37

58_9.72 22.47 278.25 147.2.1 110.42 16 22 L"0 5239.7 _5.05 2.70.39

1093.97 L_Z.46 340.23 147._0 110.43 12 15 4 494.0 25.04 332.37

5839.7_ 22.47 278.25 147.21 110.42 16 22 20 5239.7 2.5.05 270.39

745.32 1_.52 309.75 142.07 ft_2.07 13 56 11 145.3 16.67 303.10

52_.37 33.19 235.7_ 150.35 98.71 19 24 31 A636.4 34.03 226.58

MI0-COURSI[ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

S_T 5711.6 S_R 646.4 .%3 235.0 ST 122.5.Z SAR 406.4 SS 448.3

RRT -.Tt35 RRF -.7571 RTF .9579 CRT -.5436 CRS .0847 CST -.8811

5748.0 R_3 .019_ R13 -.9580 LSA 1_06.2 NSA 401.1 SS4 19.2

S_I 5733._ S_. 408.1 THA 174.97 ELl 1246.5 EL2 335.3 ALF 168.97

L_UNO_ 0_T( SEP 4 1970 FLIGHT TIME 188.00 ARRIV4L (_4TE MAR 11 I971

P_L IOCENTRZC CONIC

RL 150.87 LAL .00

RP 108.47 LAP .83

RC 155.470 GL -5.51
PLAI_ TOCENTRI C CONIC

(3 15.956 VtA. 3.992

LNCJ_ A_qTH LI_ TIME
90.00 13 10 56

90.00 13 50 44

100.(30 13 28 32

100.00 16 15 49

110.00 13 29 42

110.00 18 31 8

OISTANC£ 541.147

LOL 341.06 VL 26.239 6AL 3.74 AZI. g0.84 HCA _61.24 SNA 123.94 ECC .22647 IN(: .8386 Vl 29.532

LOP _42.29 VP 37.096 GAP 10.g_ AZP 89.87 TAL 166.99 TAP 68.23 RCA 95.87 4PO 152.01 V2 34.937
6P 17.26 7AL 57.61 ZAP 159.25 ETS 51.54 7A4E 125.25 ETE 167.98 Z4C 119.45 ETC 261.89 CLP-168.30

OkA -_8.23 RAL _5.42 RAO 6_67.6 M[L 11.718 PTH 2.06 VHP 7.319 0PA -5.32
L-I TIME INJ L4T INJ _ INJ RT AS( INJ AZMTH ZNJ TIME PC) CST TIM

904.06 19.35 325.01 149.77 1J1.09 13 26 0 304.1
774.99 22.29 316.69 1_10.88 107.93 14 3 39 175.0

847.09 14.57 318.64 147.57 116.39 13 42 39 247.1

5595.23 27.32 261./O 152.40 102.62 17 49 4 4995.2
843.41 8,9"Z 315.07 144.27 123.14 13 43 46 243.4

5171.68 33.74 _30.75 153.61 99.82 19 57 19 4571.7

DIFFERENTIAL _CTIONS

TOE -.0167 TRA Z.555_ TC3-4.9765 BALI 1.061_

ROE .25_8 RR_ -.2919 RC3 .2371 FAU .02833

FOE .2007 FRA 1.4065 FC3-1.5388 8SP 18533

BOg .2573 _R_ 2.5724 8C3 4,9_21 FSP -777

R4P 255.66 ECC 1.2623

INJ 2 LAT INJ 2 LONG
22.04 317.38

24.53 308.74

18.00 311.53

28.79 253.20

13.22 308.61

34.18 221,54

ORBIT DETERMINATION ACCURACY

ST 1254.9 SR 395.2 SS 471.9

CRT -,3784 CRS -.0268 CST -.9141

LSA 1335.6 M$A 411.8 SSA 18,5

ELI 1_64.6 EL2 363.0 ALF 172.59

MIO-COURSI[ EXECUTION ACCURACY

.SGT 5755.0 SGR 630.6 SG3 226.0
ART -.7551R_F -.7370 RTF .9575

5048 5789,5 1_3 ,0|57 RI3 -,9576

SGI 9774.8 S_2. 412.0 TH4 175.25
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CATE ,_EP 4 1970 FLIGHT TINE 1_.00

HFLIOCENTRIC CONIC

RL 150.87 LAL .00

RP 108.51 LAP .64

RC 157.587 GL -4.08

PLAN[ TOC[NTRIC CONIC

C3 17.262 VHL 4.15§

LNO4 ATNTH LNCH TllA[

90.00 12 12 14

9(3.00 15 7 56

100.0(3 13 3 14

100.00 16 59 47

110.00 13 19 39

110.00 18 59 52

C IFrERENTIAL CCIKq_IECT 10N$

TOE .1385 TRA g.Bl07 TC3-4.6251 BAU 1.0_g5

ROE .2604 RRA -.3048 RC3 .2083 FAU .02613

F0K .2585 FRA 1,4517 FC3-1.3104 BSP 18674

BOE .2949 8RA 2.8272 BC3 4.6198 FSP -747

ARRIVAL OAT[ MAR 13 1971

CISTANCE 546.760

LOL 341.06 VL 26.Z01 5AL 4.25 ATL 90.65 HCA 264.42 SNA 123.71 E£C .23119 INC .6476 Vk 29.532

LOP 245.48 VP 37.059 GAP 11.38 ATP 89.94 TAL 165.56 TAP 69.98 RCA 95.11 APO 152,31 V2 34.925

GP 16.59 7AL 55.28 7AP 160.33 ETS 52.95 ZAK 125.19 ETE 168.46 ZAC I18.94 [TC 262.47 CLP_I69.Z9

LAUNCH 0ATE SEP 4 1970

OLA -26.55 RAL 287.76 RA0 6567.7 VEL 11.775 PTH 2.08 VHP 7.536 0PA -6.32 RAP 257.65 ECC 1.284l

L-| TINE |NJ LAT ]NJ LONG ]NJ RT ASC [NJ AZNTH [NJ TII42 PO (ST TIN INJ 2 LAT INJ 2 LONG

1145.44 12.81 339.71 150.80 115.47 12 31 30 545.4 16.14 332.61

5858.26 23.90 280,69 155.47 101.88 16 45 34 5258.3 27.27 272.30

981.26 10.37 3_.40 149.54 118.19 13 19 36 381.3 14.06 319.55

5497.68 28,58 234.72 156.03 99.16 18 31 24 4897.7 29.55 246.05

929.75 5.68 319.65 146.70 123.76 13 35 9 329.8 10.08 313.32

5121.95 34.02 LP'_.g0 156.74 93.56 20 25 14 4521.9 34.14 217.65
NI0-COURS_[ EXECUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5794.9 _ 616.1 S(,3 217.2 ST 1318.9 SR 385.8 55 495.4

RRT -.7372 RRF -.7178 RTF .9575 CRT -.2265 ORS -.1131 CST -.9413

$68 58Z7.6 _3 .01_Z R13 -.957fl LSA 1402.0 NSA 409.5 SSA 17.8

SGI 5812.8 ,_2 415.0 THA 175.49 ELI 1322.0 EL2 374.9 ALF 175.88

i._LICCENTRIC CONIC

RL 150.87 LAL ._0
RP 108.54 LAP .46

RC 159.692 GL -2.76

PLANETOCENTRIC CONIC
C3 18.794 _ 4.535

LNO4 A2'NTH -LNCH TINE

_.00 11 48 19

90.00 15 49

I00.00 12 46 59

100.00 17 33 37

110.00 13 12 7

110.00 19 24 58

OIFFER1ENTIAL CORRECTION_
TOE .29_$O TRA 3.0770 TC3-4.g710 BAU 1.0741

ROE .2655 RRA -.3178 RC3 .1826 FAU .02402

F0K .3100 FRA 1.4947 FC3-! .1066 BSP 18821

8CE .3969 8RA 3.0934 6C3 4.2749 FSP -720

FLIGHT TINE 192.00 ARRIVAL 0ATE HAR 15 1971

OISTANCE 552.328

LCL 341.06 VL 215.163 GAL 4.78 AZL g0.46 HCA 267.60 SNA 123.48 ECC .23627 INC .4588 Vl 2_.532
LCP 248.66 VP 37.021 GAP 11.80 A2'P 89.98 TAL 164.12 TAP 71,73 RCA 94._O APO 152.65 v2 34.913

GP 13.98 7AL 33.05 ZAP 161.35 [TS 54.52 7AE: 125.12 ETK 168.90 ZAC 118.47 ETC 263.04 CLP-170.26

OLA -24.96 RAL 289.97 RAO 6567.8 VI[L 11.840 PTH 2.10 VI,.;P 7.767 0P4 -7.23 RAP 259.68 ECC 1.3093

L-I TIN[ INJ I.AT INJ _ INJ RT A,T_ |NJ A214TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1276.75 8.85 347.31 152,92 117.01 12 9 56 676.8 12.40 340.45
5766.61 27.02 274,Z'Z 1fl9.06 98.82 17 25 43 5166.6 27.96 265.68

1087.35 6.91 332.36 151.88 119.16 13 5 6 487.3 10.74 325.67

5431.25 29.2'0 249.88 159.40 96.69 19 4 9 4831.3 29.82 241.13

1008.50 Z.69 323.78 149.27 124.09 13 28 56 408.5 7.14 317.53

5082.86 34.14 L=_3.85 159.83 91.76 213 49 41 4482.9 34.01 214.61

NI0-O3URSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5829.8 _ 602.4 ,SG3 208.7 ST 1405.5 SR 377.5 SS 518.1

R_T -.7198 RRF -.6992 RTF .9576 CRT -.0956 CRS -.1812 CST -.9609

58_O.8 _3 .0093 RI3 -.9577 LSA 1492.O NSA 399.8 5SA 17.2

SGI 5846.0 .S_2 417.0 THA 175.7_ ELI 1406;0 EL2 375.6 ALF 178.42

LAUNCH CAT[ SEP 4 1970

HELIO(ENTRIC CONIC

RL 150.87 LAL .00

RP I0_.58 LAP .27

RC 161.784 GL -1.56

PLANETO(ENTRIC CONIC

C3 20.557 VHL 4.534

LNO-I AZNTH LNCH 711,1_

90.00 11 32 24
9(3.00 16 22 5

100.00 12 35 15

I00.00 18 1 55
110.00 13 6 21

110.00 19 47 19

OIFFER[NTIAL CCRRECTION$
TOE .4544 TRA 3.3570 TC3-3.9185 BAU 1.0778

ROE .2718 RRA -.3310 RC5 .1594 FAU .0Z199

FOE .3572 FRA 1.5370 FC5 -.9262 BSP 18944

BOg .5295 8RA 3.3732 BC3 3.9218 FSP -693

FLIGHT TII_ 194.00 ARRIVAL CAT[ NAR 17 1971

0ISTANCE 557.847

LOL 341.06 VL 26.125 GAL 5.34 AZL g0.27 HCA 270.78 SMA 123.25 ECC .24177 INC .2710 Vl 2_.532

LGP 251.84 VP 36.984 GAP IZ,24 ATP 90.00 TAL 162.69 TAP 73.47 RCA 93.45 APO 153.05 V2 34.901

GP 15.42 7AL 50.93 ZAP 162.30 ETS 56.33 7AE 125.05 ETE 169.29 ZAC 118.03 ETC 263,63 CLP-171.21

DLA -23.47 RAL 292,04 RAO 6567.8 VEL 11.914 PTH 2.12 VHP 8.013 OPA -8.05 RAP 261.75 ECC 1.3383

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TINE PO CST TIM INJ 2 LAT INJ Z LONG

1382.17 5.54 355.30 155.36 117.81 11 55 26 782.2 9.22 346.56

5703.74 27.59 269.71 162.43 96.63 17 57 8 5103.7 28.22 261.10

1179.30 3.83 337.45 154.41 119.67 12 54 55 579.3 7.75 330.86

5381.84 29.54 246.25 162.65 94.80 19 31 37 4781.8 29.89 237.46

1081.81 -.12 327.61 151.95 124.18 13 24 22 481.8 4.37 321.40

5052.10 34.18 221.45 162.90 90.34 21 lI 31 4452.1 33.85 212.22

NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT 5860.4 SC,R 588.9 SG3 200.6 ST 1505.4 SR 369.7 SS 539.8

RRT -.'I'028 f_F -.681§ RTIr .9579 CRT .0125 CRS -.2359 CST -.9741

S_ 5890.0 RZ3 .0069 R13 o.9579 LSA 1595.1MSA 386.7 SSA 16.5

SGI 5875.1 $62 417.9 THA 175.94 ELI 1505.4 EL2 369.7 ALF .19

LAUNCH 0ATE SAEP 4 1970 FLI_T TINE 196.00 ARRIVAL 0ATE MAR 19 1971

HELI_ENTRIC CONIC

RL 150.87 LAL .00 LCL 34|.06 VL 16.088 GAL

DISTanCE 563.311

5.93 AZL gO.08 HCA 273.96 SIAA 123.03 ECC .24772 IN(: .0819 V! 29.532
153.51 V2 34.890

264.21 CLP-172.16
RP IO8.61 LAP .08 LOP 255.01 VP 56.947 GAP 1_.70 AZP 90.01 TAL 161.26 TAP 75.22 RCA 92.55 APO
RC 163.865 GL -.45 GP 14.91ZAL 4B.9'Z ZAP 163.19 ET$ 58.38 ZAE 124.97 ETE 169.64 ZAC 117.62 ETC

PLAMETOCENTRIC CONIC

C3 22.580 VHL 4.752 OLA -L=_Z.07 RAL L_4.00 RAO 6567.9 VEL 11.998 PTH 2,14 VHP 8.276 OPA -8.80 RAP 263.86 ECC 1.3716
LNCH ATNTH LN_H TINE L-I TINE INJ LAT INJ _ INJ RT A_ INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.OO 11L_ 44 1474.01 2.61 3_1_.45 197._ 118,21 11 45 18 874.0 6.36 351.78

90.OO 16 49 21 5637.16 27.91 _66.34 165.70 94.97 18 23 38 5057.2 28,31 257.70

I00.00 12 26 19 126_.34 1.02 _42.02 157,08 119.88 12 47 21 662.3 4.99 335.48

100.00 18 26 27 5344.07 _J,72 143.45 165.85 93.34 19 55 31 4744.1 29.87 234.65

110.00 13 1 50 I150.98 -2.76 331.2Z 154.72 124.09 13 21 1 551.0 1.73 325.01

110.00 20 7 25 5028.19 34.18 219.58 165.97 89.23 21 31 15 4428.2 33.69 210.37

01FFERENTIAL COI_IECTIONS MI0-C, OUR_ E_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE .6162 TRA 3.6501 TCS-3.573fl B_J 1.0796 _T _1_8_,7 SGR 575.5 SG3 192.8 ST 1610.1 SR 362.5 SS 559.5

ROE .2792 RRA -.3442 RE3 .1_85 FAU .02003 RRT -.6861RRF -.6645 RTF ,9583 CRT .0998 CRS -.2798 CST -.9827

FOE .3996 FRA 1.5782 FC3 -.7680 8SP 19069 _ 5913.7 _3 .0050 R15 -.9584 LSA 1702.3 HSA 372.5 SSA 15.9

_OE .6765 _RA 5.6663 8C3 3.3761 FSP -667 SGI 5898.9 SG2 417.8 THA 176.14 ELI 1610.5 EL2 360.6 ALF I .36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE S£P 4 1970

H[L IO(ENTRIC CONIC

RL 150.87 LAL .0(3

RP 108.65 LAP -.ll

RC 165.9,32 GL .55

PLANE TOCENTRI E CONIC

C3 24.899 Vl,4L 4.990

LNO4 ATNTH I.NCH TINE
90.00 11 11 44

90.00 17 13 1

100.00 12 19 IB
I00.00 18 48 8

110.00 12 §8 18

110.0(3 20 25 37

FLIGHT TINE 198.00 ARRIVAL DATE NAR 21 1971

OlST4NK:E 568.714

LOL 341.06 VL 26.050 GAL 6.56 AZL 89.89 HCA 277.13 _14 122.61ECC .25418 INC .1049 Vl 29.532

LOP 258.19 VP _H_.910 GAP 13.18 A?P 89.99 T4L 159.84 TAP 76.97 RCA 91.59 APO 154.02 V2 34.880

GP 14.45 2AL 47.01ZAP 164.02 ETS 60.68 ZAE 124.88 ETE 169.97 ZAC 117.23 ETC 264.80 CLP-173.10

DLA -20.76 RAL 295.83 RA0 6568.0 VEL 12.094 PTH 2.16 VHP 8.558 DPA -9.48 RAP 266.00 ECC 1.4098

L-I TINE INJ_-tJT INJ LONG INJ RT ASC INJ A2_4TH INJ TII4E PO CST TIM INJ 2 LAT INJ 2 LONG

1557.14 -.08 3.09 160.69 118.32 11 37 41 957.1 3.71 556.46

5621.85 28.t0 263.77 16_.92 93.69 18 46 43 5021.9 28.31 255.11

1339.09 -1.58 346.23 159.85 119.85 12 41 37 739.1 2.40 339.71

9315.15 29.82 241.31 169.02 92.22 20 16 43 4715.1 29.81 232.50

1216.84 -5.26 334.67 157.56 123.82 13 18 35 616.8 -.79 328.45

fl010.14 _4.15 218;17 169.05 88.40 21 49 7 4410.1 33.55 208.98
OIFfER1ENTIAL COi_IECTZ_

TOE .7808 TRA 3.9575 TC3-3o2408 8AU 1.0795

ROE .2876 I_t -.3573 RC3 .1198 FAU .01817

FOE .4384 FRA 1.6186 FC3 -.6M9 6SP 19201

80£ .8320 _4 3.9734 8(:3 3.2430 fSP -643

NI0-COIJI_E E_CUTICN ACCURACY OR6IT 0£TERMINATION ACCURACY

S6T 5_05.8 _ 5_?.0 `%3 185.3 ST 1714.2 .T_ 355.5 SS 577.2

f_$ -.6697 I_" -.6480 RT!r .9590 CRT .1703 CRS -.3159 CST -.9883

Sf_ 5932.5 f_5 .0035 RI3 -.9590 LSA 1808.1 MSA 358.6 SSA 15.4

`%1 5917.8 _ 416.5 THA 176.34 ELI 1715.3 EL2 350.1ALF 2.11

LAUNCH 04TE 5_P 4 1970 FLIf_4T TINE _0.00 ARRIVAL DATE NAR 23 1971

HELIOCENTRIC CO_IC
RL 150.87 LAL .00

RP 108.68 LAP -.Z9

RC 167.965 GL 1.46

PLANETOCENTRIC CON|C

C3 27.554 _ 5.249

LNCH ATNTH LNO4 TIN[

90.0O 11 4 34

90.00 17 35

100.00 12 13 40
I00.00 19 ? 34

110.00 12 55 30

110.00 20 42 J5

0ISTANCJE 574.046

LOL 341.06 VL L_.0|3 6AL 7.23 AZL 89.70 PICA 280.30 SNA IL_.59 ECC .26119 ZNC .2975 Vl 29.532

261.36 VP 36.874 GAP 13.70 A2'P 89.99 TAL 158.43 TAP 78.73 RC4 90.57 APO 154.61 v2 34.869

6P 14.O2 ?AL 45.Z| ZAP 164.79 ETS 63.26 ZAE 124.79 ETE !70.27 ZAE 116.86 ETC 265.40 CLP-174.04

DLA -19.54 RAL 297._HD R&O 65(_.1 _IEL 12.204 PTH 2.19 _HP 8.860 OPA -10.08 RAP 268.16 ECC 1.4535

k-I TIN[ INJ I.AT INJ L.CNG INJ RT AS_ INJ A2'NTH INJ TINE _ CST TIM INJ 2 LAT INJ 2 LONG
16!hI.03 -2.56 7._1 163.51 118.21 11 31 48 1034.0 1.24 .75

5595.14 _.Z0 261.8_ |72.11 92.72 19 7 15 4995.1 28.28 253.16

1411.08 -4.0_ 350.19 162.70 119.65 12 37 11 811.] -.04 343.66
5_3.33 _.86 2_19.g |7_.18 91.37 20 35 47 4693.5 29.73 230.89

1279.98 -7.65 338.01 1_0.46 123.42 13 16 50 680.0 -3.20 331.75

4997.19 34.12 217.16 172.1_ 87.80 22 5 _0 4397.2 33.44 207.99

DIFFERENTIAL C.C_q[CT|OI_ NIO--Q31JI_ E)_CUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .9484 TRA 4.2797 TC3-2.9"_7 _ 1.O773 8GT 5_0.8 _ _4_.1 SG3 178.1 ST 1814.2 SR 348.6 SS 593.0

ROE .2969 RRA -.3700 RC3 .1030 fl_J .01639 RRT -.65_5 RRI: -.6321RTF' .9599 CRT .2276 CRS -.3460 CST -.9920

FOE .4739 FRA 1.6_89 fC_ -.5151 8SP 19352 _ 5946.1 11_3 .0023 RI3 -.9§99 LSA 1g09.2 NSA 345.3 SSA 14.8

80£ .9938 BRA 4.29..K6 _.3 2.9Z45 FSP -6_| `%1 5951.6 S_2 414.1 THA 176,52 ELI 1816.0 EL2 339.2 ALF 2.60

LAUNCH DATE _EP 4 1970 FLIGMT TIN[ Z02.00 ARRIVAL DATE NAR 25 1971

HIELIOEENTRIC CONIC DIST_NEE 579.298

RL 150.87 LAL .DO LOL 341 .06 VL 25.977 GAL 7.94 47L 89.51 HE4 283.47 SMA 122.37 ECC .26881 ZNC .4932 Vl 29.532

RP 108.71 LAP -.48 LOP 264.53 VP _.839 GAP 14.24 AZP 89.88 T4L 157.03 TAP 80.50 RCA 89.48 APO 155.27 V2 34.859

RC 170.025 GL 2.30 GP 13.63 ?AL 43.52 2AP 165.49 £TS 66.15 2AE 124.68 ETE 170.54 ZAC 116.50 ETC 266.00 CLP-174.97

PLANET(XENTRIC CONIC

C3 30.597 VHL 5.531 DL4 -18.40 RAL 299.19 RA0 6§6_.2 VEL 12.328 PTH 2.22 VHP 9.18_ DPA -10.61 RAP 270.34 ECC 1.5036

LNO.I ATNTH LNCH TIN[ L-I TIN[ INJ LAT |NJ LON_ INJ RT ASC INJ A2'NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 I0 38 46 I706.18 -4.87 11.42 166.40 117.93 11 27 12 1106.2 -1.09 4.78

9(3.00 17 52 44 5575.39 28.25 260.38 175.29 92.OO 19 25 39 4975.4 28.23 251.72

IDO.DO 12 9 5 1479,29 -6.30 353.9_ 165.61 119.28 12 33 44 879.3 -2.35 347.40

100.00 19 25 6 5277.51 29.88 238.51 175.34 90.75 20 53 4 4677.5 29.67 229.72

110.00 12 53 17 1340.81 -9.91 341.26 163.41 122.88 13 15 37 740.8 -5.51 334.94

IIO.DO 213 57 24 4988.75 _M.10 216._O 175.26 87.41 22 20 33 4388.8 33.36 207.34

OlFFERENTI4L CORffi[CTIONS N|O-CC_R_E ELOCUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.1197 TRA 4.6183 TC3-2.6211 6AU 1.07_8 SGT 5930.2 S(,R 533.6 SG3 171.2 ST 1907.9 SR 341.8 SS 607.0

ROE .3071 RRA -.38L_Z RC3 .0879 FAU .01470 RRT -.6372 _ -.6164 R1T .9609 CRT .2750 CR$ -.3717 CST -.9945

FOE .5065 FRA 1.6992 FC3 -.4159 8SP 19512 SG_ 5954.2 1_3 .00]'4 R13 -._610 LSA 2003.6 MSA 332.7 SSA 14.3

_0£ 1.1611 8RA 4.6340 8C3 2.6226 FSP -601 `%1 5940.0 Sf_ 410.5 THA 176.70 ELI 1910.5 EL2 328.2 ALF 2.91

LAUNCH DATE _P 4 1970 FLIGHT TIN[ 204.00 ARRIVAL DATE MAR 27 1971

HELIOCENTRIC CONIC

RL 1_.87 LAL .DO

RP 108.74 LAP -.66

RC 172.049 GL 3.05

PLANETO(ENTRIC CONIC

C3 34.088 VHL 5.838

LNCH A_4TH LN_H TIN[
9_.00 10 54 0

90.DO 18 9 40

IDO.O0 12 5 19

I(30.00 19 41 2

110.00 12 51 51

110.130 21 II 19

DIFFERENTI4L COI_I_ECTJCIqS

TOE 1.2937 TRA 4.9754 TC3-2.3363 _AU 1.0652

ROE .3181K_RA -.3938 RC3 .0743 FAU .01307

FOE .537! FR4 1.7405 FC3 -.3319 _SP 19683

_OE 1.3342 8RA 4.9g09 8C3 2.3374 FSP -581

DISTANCE _4.438

LOL 341.06 VL 25.941 GAL 8.69 AZI. 89.31HEA 286.64 SM4 122.16 ECC .27713 IN(: .6939 Vl 29.532

LOP 267.70 VP 36,BOS GAP 14,83 AZP 89.80 TAL 155.66 TAP 82.29 RCA 88.31 APE) 156.02 V2 34.850

GP 15.27 ZN. 41.92 _AP 166.12 ITS 69.36 ?_E 124.57 ETE 170.79 7AC 116.15 ETC 266.59 CLP-175.91

0LA -17.33 RAL 300,71 RAO 6568.3 _IEL 12.468 PTH 2.26 VHP 9.536 DPA -11.07 RAP 272.53 ECC 1.5610

L-I TIN[ INJ LAT INJ _ INJ RT A_ INJ AZNTH INJ TIN[ PC) CST TIN INJ 2 LAT INJ 2 LONG
1774.50 -7.03 15.L_ 169.34 117.50 11 23 34 1174.5 -3.29 _.59

5561.45 28.28 259._6 178.46 91.49 19 42 21 4961.4 28.19 250.70

1544.37 -8.45 357.59 168.57 118.78 12 31 3 944.4 -4.55 350.98

52_o6.82 29.89 237.7_ 178.49 90.35 21 8 49 4666.8 29.62 228.92

1399.62 -12.O7 344.45 166.41 122.23 13 14 51 799.6 -7.72 338.05

4_N_4.33 _4.08 216.16 178._8 87.21 22 34 23 4384.3 33.32 207.00

MID-COU_ E)_CUTICN ACCURACY ORBIT DETERNINATION ACCURAC_

`%T 5934.7 _R 518.5 SG3 164.6 ST 1994.5 SR 335.0 SS 619.9

RRT -.6_ f_" -.6008 RTF .9622 CRT .3148 CRS -.3941 CST -.9961

5957.3 1_3 .0007 RI3 -.9622 LSA L_90.8 MSA 320.6 SSA 13.8

•%1 5945.4 ,%2 405.9 THA 176.88 ELI 1997.3 EL2 317.5 ALF 3.11
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES c VOL 5, 1970)

LAUNCH PaATE _EP i I970 FLIGHT TINE 206.00 ARRIVAL 0ATE MAR 29 197!

HELIOCENTRIC CONIC 01STANCE _Bg.51I

RL 150.67 LAL o00 LOL 341.06 VL Z5.905 GAL 9.A9 ATL 89.10 H(A Z89.80 5HA 121.95 ECC .2862! INC .901Z
RP 108.77 LAP o.85 LOP 270.86 VP 36.771 GAP 15.46 ATP 89.69 TAL |54.30 TAP B4.II RCA 87.05 APO 156.86

RC 174.060 GL 3.73 GP 12.94 7AL 40.43 ZAP I96.69 ETS 72.91 7AE 124.44 ETE 171.03 ZAC 115.82 ETC 267.19

PLANE TOCENTR I( CONIC
C3 38.098 VHL 6.172 DLA -16.34 RAL 302.14 RAO 6568.5 VlEL 12.GZB PTH 2.29 VHP 9.915 DPA -JJ .47 RAP 274.74

LNO4 ArNTH LNCH TIN[ L-| TIN[ INJ LAT INJ LONG ZNJ RT AS_

90,00 IO 50 1 1839.65 "9.06 18.99 172.33

90,00 18 25 Z 555Z.50 _._0 25B,7I I81.G2

I00.00 12 2 II 1606.78 -10.48 I.IZ 111.SB

100.00 19 55 33 5260.60 29.89 237._ 181.64

110.130 12 5(3 8 14fl6.62 -14.11 347.60 169.4fl

II0.00 21 24 6 42_3.53 34.08 216.10 181.52

DIFFERENTIAL CORt_CTI(_NS NlO--O_J_ E_ECUTION ACCURAC'r
TDE 1,477G TEA 5,35_ TC3.-2,0_5 BAU |,0540 SGT 5934,1 _ 5OZ,? SG3 158,3

ROE .3298 _A -.4044 RC3 .0620 FAU .01149 RRT -.6040 RRF -.5850 RTlr .9637

FOE .5663 IrRA 1.7833 FC3 ",2610 BSP |_49 $66 5955.4 R_3 .0003 R|3 -,9637

8OE 1.5140 8RA 5,3681 BC3 2.0694 FSP -563 SGI 594|.9 SG2 400.1 THA 177.06

vI 29.532

v2 34.841

CLP-176,85

ECC I .627[3

%NJ A214TH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LC_G

116.94 II 20 41 1239.7 -5.38 12.25

91.16 19 57 34 4952.5 28.16 250.05

liB,J6 12 28 58 1006.8 -6.63 354.44

90.08 21 2_ 13 4660.6 29.58 228.47

121.46 13 14 24 856.6 -9.85 341.10

87.17 22 47 IO 4383.5 33.31 206.94
ORBIT DETERNINATION ACCORACV

ST 2075.7 SR 327.9 SS 632.0
CRT .3492 CRS -.4141 CST -.9973

LSA 2170.6 NSA 309.1 SSA 13.4

ELI 2076.9 EL2 306.8 ALF 3,23

LAUNCH Ds&TE S_P 4 197113

HELIOCENTRIC C,CN I C

RL 150.87 LAL .00
RP 108.79 LAP -1.03

RC 176.O99 GL 4.35

PLANETOCENTRIC CCNIC

C3 42.719 VHt. 6.536
LN(J4 A2'NTH LNO4 TINE L-| T;NE INJ I.AT INJ _ |NJ RT AS(: |NJ A214TH |NJ TINE

gO.OO 10 46 41 120'Z.05 -10.97 ZZ._ 175.35 116,27 11 18 23

90.0(] 18 39 | 5547.g0 _.30 2_.37 IB4.77 90,99 20 11 29

I00.00 11 39 35 1666.84 -12.39 4.56 174.61 117.42 12 27 22

100.00 20 8 48 5258.34 29.119 237.09 18,4.79 90.00 21 36 26

110.00 12 49 1 1511.97 -16.06 350.71 172.51 120.59 13 14 13

I|0.00 21 35 51 49e5,9_ 341.09 _16,L=_) 184,67 87._8 22 58 57

:J|FFERENT|AL CORI_CTIOI_ N|0-(.4_IR_ [IECUTION ACCURACY

TO( I °6674 TRA 5.75_H) TC3-1.8165 BAU 1.0378 .T_T _)'29.1 S_R 486.0 S(,3 152.3

ROE .34_'_ RRA o.4140 RC3 .05IO FAU .0(_3 RRT -.511(_1 _ -.5_G R1T .9653

FOE .59_0 FR_L I.B_4 FC3 -.ZOIE B_ 1_ _ 5948.9 RZ3 .0001 RI3 -.9654

BOE 1.7022 BRA 3.7_ BC3 1.8ITtt FSP -545 SGI 5935.9 SGZ 393.2 THA 177.24

FLIGHT T|NE 208,00 ARRIVAL O/_TE NAR 31 1971

0IST_K:( 594.441

L_ 341,06 VL ZS.IN_ GAl. 10.36 AZi. 8_.88 PICA 292.97 SNA 121.75 ECC .29615 INC 1 .1169 VI 29.532
LOP 274.03 VP :_.7_9 GAP 16.14 AZP _!9.56 TAt. 152.98 TAP 85.94 RCA 85.69 APO 157.80 V2 34.833

GP IZ.64 ZAL 39,04 ZAP 167,17 ETS 76.81 Z_J[ 124.29 (TE 171.25 ZAC 115.49 ETC 267.78 CLP-177.81

OkA -13.42 RAL 303.47 RAO 6_.6 V(L 1_.810 PTH 2.33 _qAP IO.326 DPA -11.81 RAP 276.94-ECC 1.7030
PO CST TIN INJ 2 LAT INJ 2 LONG

1302.0 -7.35 15.77

4947.9 28.I4 249.71

1066.8 -8.61 357.80

4658.3 29.57 228.30

912.0 -II.88 544.10

4386,0 33.34 207.13

ORBIT OETERNINATION ACCURACY

ST 2146.1 SR 320.6 SS 643.9

CRT .3795 CRS -.4328 CST -.9981

LSA 2243.7 NSA 297.7 SSA 12.9

ELI 2149.6 EL2 296.1ALF 3.31

LAUIKH DATE SlIP 4 1970 FLIGHT TINE 210,00 ARRIVAL 0ATE APR 2 1971

HELIOCENTRIC CONIC DISTANCE 599.224

RL 150.87 LAL .00 LC_ 341.06 VL 25.835 GAL 11.29 A_L _.66 PICA 2_N_.13 SMA 121.55 ECC ._O707 IN(: 1.3429 Vl 29.532

RP 108.82 LAP -1,21 LOP 277.19 VP 3_,707 GAP 16.87 AZP 89.41 TAL 151.69 TAP 87.32 RCA 84.22 APO 158.87 V2 34.825

RC 178.036 GL 4,91 GP 12.36 2AL 37.74 ZAP 167.58 ETS 81.07 7A( 124.13 ET( |71.46 ZAC 1t5.16 ETC 268.37 CLP-178.77

PLAN(TOCENTRIE CONIC
C3 48.057 VHL 6.932 CLA -14._7 RAL 304.72 RAO 65_.8 Vl[L 13.016 PTH 2.37 VHP 10.77A 0PA -12.08 RAP 279.14 ECC 1.7909

LNCH A2'MTH LN_H TINE L-I TINE INJ LAT INJ _ |NJ RT A._C INJ A_4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 10 43 52 1961.29 -12.75 26.09 178.39 415.50 11 16 34 1362.0 -9.21 19.19

90.00 18 51_45 5547.11 28.30 258.31 187.90 90.96 ZO 24 12 4947.1 28.14 249.65

100.00 II 57 23 1724.76 -14.18 7.93 177.67 116.59 12 26 8 1124.8 -10.49 1.07

100.00 ZO 20 _5 5259.58 29.89 237.18 187.92 90.04 21 48 34 4659.6 29.38 228.39
110.00 12 48 9 1565.75 -17.89 353.B0 175.61 119.62 13 14 15 965.7 -13.82 347.06

110.00 21 48 3_ 4991.35 34.10

DIFFERENTIAL CCRR_CT ICNS

TOE 1.8_7 TRA 6.1814 TC3-1.5805 B_U 1.0158

RDE ,3554 AW_ -,4221 RC3 ,O4|0 FAU .00_38

rOE .62_ FRA 1.8765 re3 -.1510 BSP 20111

BOE 1.9002 B_A 6.1_ BC3 1._10 F_P -526

ZI6.?I 187.81 87.53 23 9 49 4391.4 33.39 207.54

NIO-O_UR$E E_CUTICN ACCURACY ORBIT OETERNIN_TION ACCURACY

SGT 5_F_O.J SG_ 4_.4 SG3 146.6 ST 2211,9 ,SR 313.0 SS 656.1

I_T -._677 _ -.5515 RTIr ,9_72 CRT .4070 CRS -.4504 CST -.9986

593_.6 R_3 .0000 R13 -,9_72 LSA 2310.5 MSA 286.6 SSA 12.4

$G1 _J"_6.1S_. _k_5.2 THA 177.42 ELI 2215.6 EL2 285.4 ALF 3.35

LAUNO4 DATE _EP 4 19"/0 FLIGHT TIM( 21_.00 ARRIVAL DATE APR 4 1971

HELIOCENTRIC CCNIC 01STM¢C_ ¢=03.835

1_0.87 L_L .00 LO. 341.06 Vl. ZS.BO0 GAL 12.29 A71. /18.42 PICA 299.29 _A 121.35 ECC .31908 INC 1.5813 VI 29.532

RP 108.84 LAP -1._ L_P ZllO._ VP _.67G GAP 17.67 A21P _.23 TAL 1_0.44 TAP 89.74 REA 82.63 APO 160.07 V2 34.818

RC 180.002 GL 5.42 GP 12.11ZAL _.54 ZAP 167.89 (T$ 85._8 Z),l[ 123.94 (TE 171.66 ZAC 114.83 ETC 268.96 CLP-179.75

PLAM[TOCENTRIC CONIC

C3 54.247 VI-R. 7._4_5 OLA °13.79 RAL _05.B7 RAO 6_3.0 V(L 13.Zf_?, PTN 2,42 _ 11.263 DPA -12.]O RAP

LIq_H A?NTH LNCH TIN[ L-; TIN[ INJ LAT INJ LOqlG INJ RT AS_ INJ A2'NTH INJ TIN[
90.00 lO 41 27 _019.96 -14,4I _.50 181.45 114,64 11 15 7

90.00 19 3 _1 5549.71 Z_.30 ZM._O 191.01 91,06 20 35 51

JO0.DO 11 55 3_ 1780.67 -15.B5 11.23 lBO.lhl 115.6_ 12 Z5 12

100.00 20 31 511 5263.94 29.89 237.51 191.03 90.22 21 59 42

110.00 12 47 28 1618.01 -19._. 356._6 178.72 118.57 13 14 26

110.00 21 3_ 31 4999.37 !14.13 217.33 H10.95 87._ 23 19 50

DIFFERENTIAL CCI_I_CTIONS Nl0-_ (_CUTION ACCI, I_ACY

SGT 5206.6 _ 450.1 SG3 141.2
• RT -.5477 _RF -.5331 RTF .9694

!K_ 59_3.B R_3 -.0001 R13 -.9694
SGI 9911.8 $G2 376.2 THA 177.60

TOE 2°0774 TRA 6.6_4 TC3o1.3568 _ og_dZ

ROE .3692 _A o.4_5 RC3 .O3Z'_ F_ .0Oleo

FOE .6529FRA 1.9_89 FC3 -.1086 B_P 20157

_OE 2.10_ _qA 6.6532 8C3 1.3571 FSP -_07

281.33 ECC 1.8928

PO CST TIN INJ 2 LAT INJ 2 LONG
1419.7 -10.97 22.52

4949.7 28.15 249.84

1180.7 -12.27 4.27
4663.9 29.60 228.71

1018.0 -15.66 349.99

4399.4 33.46 208.15

ORBIT DETERMINATION ACCURACY

ST 2271.7 SR 305.1 SS 669.1

CRT .4325 CR$ -.4677 CST -.9990

LSA 2371.8 NSA 275.4 SSA 12.0

ELI 2275.6 EL2 274.6 ALF 3.37

|424



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5 197Op

LAUNCM DATE SEP 4 1972 FLIGHT TIN([ ZI4.O0 ARRIVAL DATE APR 6 1971

PqELIOCENTR|C CONIC

RL 150.87 LAL .00

RP 108.86 LAP -].55

RE 181.954 GL 5.88

PLANE T(XENTRIC CONIC

C3 61.437 VHL 7._39

LNCH AZMTH LNCM TINE
9G.OO lO 39 23

90.00 19 13 f13

IO0.O0 l! 53 56

100.00 _ 4Z !

110.OO IZ 46 54

110.00 22 5 33

DISTANCE 608,239

LOt. 341.06 VL 25,767 GAL 13,38 AZL 88oi7 P_A 302°45 _MA

LOP 283.52 VP 36.647 GAP 18.55 ATP 89.02 TAL IA9.Z6 TAP

GP 11.87 ZAL 35.44 ZAP 16_.10 ETS 90.60 ZA[ 123.72 ETE

121.16 ECC .33234 IN{ 1.8348 Vl 29.53Z

91.71 RCA 80.89 APO 161.43 VZ 34.812

171.86 ZAC 114.51ETC 269.53 CLP 179.24

CLA -13.06 RAL 306,93 RAD 6569,1 VIEL 13,521PTH Z.47 VHP 11,800 DPA -IZ,A7

L-I TINE INJ LAT INJ LONG INJ RT A,SC INJ ATt4TH INJ TINE PO CST TIM
2075.17 -15.96 32.84 184.50 113.70 1! 13 58 1475.2

5555,31 28.29 238.9! 194.09 91.Z6 20 46 29 4955.3

1834,63 -17,4Z 14,48 183.81 114,68 IZ Z4 31 1234,6

5271.O9 29,89 238,04 194,12 90,50 22 9 52 4671,1

166_,74 -21,25 359.91 181.83 117,43 13 14 43 1068.7
5009,75 34,15 218.14 194.07 88,38 23 29 2 4409,7

01FFERI[NTIAL CORI_[CTIONS

TOE 2.3019 TRA 7.1325 TC3-1,1528 8AU ,9474

RCE ,3838 RRA -.4328 RC3 .0243 FAU .00519

FOE .6836 FRA 1,9861 FC3 -,0731 BSP 20129

BOE 2.3337 _RA 7.1457 8C3 1.1531FSP -486

NI0-C_JR_d[ EXECUTION ACCURACY

SGT 3893.7 SGR 430.8 S_3 136.2

RRT -.5256 _ -.5127 R1T .9714
5909.4 R_J .0[]02 R13 -.9714

•_1 5096.1 S_ _.2 THA 177.79

RAP 283.50 ECC 2.0114

INJ 2 LAT INJ 2 LONG

-12.62 25.76

28.17 250,25

-13,94 7.41

29.6A 229.24

-I7,40 352.89

_3.55 208.95

ORBIT CETERNINATION ACCURACY

ST 2326.1SR Z97,0 SS 683.5

CRT ,4568 CRS -.4852 CST -.9993

LSA 2428.2 NSA 264.3 SSA 11.6

ELI 2330.1 EL2 263.7 ALF 3.38

LAUNCH DATE S_P 4 1970 FLIGI4T TIN[ Zl6.00 ARRIVAL DATE APR 8 1971

HELICCENTRIC _NIC

RI. 150,87 LAL ,00

RP 108.87 LAP -1,71

RC 183,891GL 6,29

PLANETOCENTRIC CONIC

C3 69.894 _ 8,380
LNCJ4 A2'NTH _ TIME:

gO.OO JO 37 35

90.00 19 23 26

100.OO 11 52 34

1O0.OO 20 51 8

110.00 11 46 27

lID.DO 21 13 44

0ISTANC[ 612._5

I_ 341.06 VL 25.734 GAL 14.56 A2L 87.69 _ 305.61SNA 120.9B £CC .34702 INC 2.1067 Vl 29.532
LOP 8B6.68 VP 36.618 GAP 16.5l A?P 8B.77 TAL 148.14 TAP 93.75 RCA 78.99 APO 162.96 v2 34.806

GP 11.65 2AL 34.44 2AP IM.Zl ETS 95.81 2N[ 123.46 EI"E 172.05 7AC 114.|9 ETC 270.10 CLP 178.20

OUi -12.,IO RAL _O7.90 RAO 6_Jt.3 _I[L 13.819 PTH Z.53 _ 11.392 OPA -12.59 RAP 285.64 ECC 2.1503

L-| TINE |NJ I.AT INJ _ |NJ RT ASC INJ AZNTH INJ TIN[ PC) CST TIN INJ 2 LAT INJ Z LONG

1126.55 -17._ 38.11 187.53 112.70 11 13 4 1528.5 -14.17 28.92

5563.59 26.18 259.52 197.1_ 91.57 20 56 9 4963.6 28.20 250.85

181_$.65 -18.87 17,66 186.87 113.63 12 24 0 1286.6 -15.51 10,47

5280.71 29.88 238.75 |97.Jt 90.87 22 19 9 4680.7 29.68 _29.95
1717.89 -_Z,76 2._Z 184,94 116.L_Z 13 15 5 1117.9 -19,05 355,75

502_,14 34,17 219.12 |97.1_ 88,96 23 37 27 4422,2 33.65 209.91
NIO-COURXE_ EXECUTION ACCURACY DIGIT 0ETERNINATION ACCURACY

SGT 3877,7 _ 410,7 563 131.5 ST 2375,A SR 288,6 SS 699.7

RRT -,_l_J _ -,48_J RTT: ,9738 CRT ,4805 CR5 -.5031 CST -,9995

SCd_ 38_,0 11_3 ,0{_5 RI3 -,9738 LSA 2480,2 NSA 253,0 SSA 11,1

SGI _1.3 S_. 355.2 THA 177.99 ELl 2379.5 EL2 252.7 ALF 3.38

DIFFERENTZAL CCI_I[CTIONS

TOE 2,5427 TRA 7,66_Z TC3 -,_O4 _AU ,8976

.3994 RRA -,4343 RC3 .0174 FJ_J .003_0

FOE ,7161FRA 2,0497 FC3 -,0434 6_iP 19_I_Z

BOE 2,5738 BRA 7,6775 tk_3 .N06 FSP -464

LAUNCH OAT[ S_[P 4 1970 FLIGHT TIN[ ZIS.DO ARRIVAL DATE APR lO ]971

HELIO(ENTRIC CONIC

RL 150,87 LAL .00

RP ]08.89 LAP -1.87

RE 185.813 GL 6.66

PLANETOCENTRIC CONIC

C3 79.824 V_. 8.934

LNO4 A_NTH LNCH TINE

9(].OO J0 _S 0

90.00 19 31 59

100.00 11 51 21

100.00 20 59 19

110.00 IZ 46 3

110.OO 22 21 7

DISTANCE 616,250

LOL 541.06 VL 25.703 GAL 15,85 AZL 87,60 HC.A 308,77 S_A 120.80 ECC .36332 INC Z.4009

LOP 289,85 VP _6,591 GAP 20,57 AZP 88,50 TAL 147,10 TAP 95,86 RCA 76.91 APO 164.68

GP 11,45 ?AL 33,54 ?_P 164_,20 ETS 101,14 ZAE 123,17 ETE 172,24 ZAC 113.87 ETC 270,65

OLA -II,80 RAL 308,78 RAO 65_,6 VEL 14,184 PTH 2,58 VHP 13,048 DPA -12,66 RAP 287,75 ECC 8,3137

L-| TINE |NJ LAT INJ I.CNG INJ RT AS_ INJ A2_4TH INJ TIN[ PO CST TIN INJ Z LAT INJ 2 LONG
2179.76 -18.71 39.29 190.53 11J.65 11 12 20 1579.8 -15.60 31.99

5574,25 28,25 260,30 ZOO.09 91.96 21 4 53 4974,2 28,23 251.63

1938.66 -20.20 20.77 189.89 J12.51 12 23 38 1336.7 -16.97 13.47

5292.58 29.87 239.63 200.14 91.3A 22 27 32 4692.6 29.73 230.83

1765,37 -24,15 5.g0 1_,01 114,_ 13 15_28 !165,4 -20,59 358.57

50345,63 34,18 2"Z0,24 L:_0.18 89,62 23 45 _ 4436,6 33.75 211.02

CR8IT DETERNIK_TION ACCURACY

ST g419.6 SR 280.1 SS 718.0

CRT ,5043 CRS -.5221CST -.9997

LSA 2527,9 MSA 241.7 SSA 10.7

ELl 2423.8 E1..2 24|.4 ALF 3.37

DIFFERENTIAL COR_qECTIQq.q

TOE 2.8018 TRA 8.1426 TC3 -.7819 BAU o8_45

R0E .4162 RRA -.A_.5 R¢3 .0115 F_U .(X1172
FOE .751I FRA 2.11D1 FC3 -.0186 BSP 19721

BOE 2.8326 _RA 8,2540 Be3 ,7820 FSP -441

MI0-C._URSI[ EXECUTION ACCURACY

SGT 38_,Z _ 389.8 SG3 127.1

RRT -.4725 _F -.4635 RIT .9762
,%8 3873.1 liZ3 .0007 R13 -.9762

,%1 3863,1 56_ _43,4 THA 178,19

Vl 29,532

v2 34.80]

CLP 177.12

LAUNCH cArE _d[P 4 1970 FLIGHT TINE 2ZO.00 ARRIVAL DATE APR 12 1971

H[L I(XENTRIC CCIqI C

RL 150,87 LAL ,O0

RP 108.90 LAP -2,03

RC 187,719 GL 6,_

PLANETC_.ENTRIC CONIC

C3 91.583 VHL 9.570

LNO4 A_14.TH' LN_H TIN[
90.OO IO 34 36

90.00 19 39 35

I(]0.(30 11 50 16

IOO.OO 21 6 35

110.00 12 45 40

110.00 22 27 40

Ol STM/QE 619,736

LOt. 341.06 VI. 25.671 G_L 17,ZB _21. 87,28 HC.A 311.92 SNA

LOP 293.01 VP 36.565 GAP 21.76 AZP 98.18 TAL 146.16 TAP

GP 11.26 Z_L 31.74 Z_P 138.06 ETS 106.80 ZAE 122.82 ETE

120,62 ECC ,38150 INC 2.7222 Vl 29.532
98.08 RCA 74,61 APO 166.64 v2 34.797

172.43 ZAC 113.54 ETC 271.19 CLP 176.00

0t_ -11.26 R,tL 309.55 RA0 6569.8 _EI. 14.592 PTH 2,65 VHP 13.778 OPA -12.69

L-I TIN[ INJ LAT INJ L.CN6 INJ RT AS_ INJ AZNTH INJ TINE PO CST TIM

L_28.70 -19.91 42;38 J93.47 i10.56 11 11 44 1628.7

5387.04 _._2 261 ._ 1_02.9_ 92.43 21 12 42 4987.0

1384.56 °_1,42 23.81 19_.85 1|1 ._ 12 23 ZI 1384,6

5306,41 29,84 240.66 203.05 91,88 L_Z 33 2 4706,4
1811.05 -25,43 8,83 191.D4 113.65 13 15 51 1211.1

505_.69 _1.J9 221.!10 20_.|_ _0._ 23 51 53 _452,7
DIFFERENTIAL CORRI[CTIONS

TOE 3,0824 TRA 8,8710 TC3 -.6169 8AU ,7554

ROE .4344 RRA -_4E_5 RC3 ,0067 FAU-.O0020

FDE .789D FRA 2.19_9 FC3 .0019 BSP 193L_
BO£ 3.1129 _RA 8.8812 8C3 .6170 FSP -416

RAP 289.80 ECC 2.5072

INJ 2 LAT INJ 2 LONG

-16,93 34.97

28.26 252.57

-18.33 16.38

29.78 231.86

-22.02 1.35
33.85 21_.27

ORBIT DETERNINATION ACCURACY
ST 2458.9 SR 271.6 SS 739.0

CRT ,5288 CRS -,5423 CST -.9998

LSA 2571,6 MSA 2_0.2 SSA I0.2

ELI 2463.2 EL2 230.1 ALF 3.37

NID-O3LJRS_ EXECUTION ACCURACY
SGT 3841.8 SGR _.2 SG3 123.0

RRT -.4393 RRF -.4323 R1T .9788

SC_ 3853.4 R_3 .0011 RJ3 -.9788

•%1 5844.1 S_Z 330.7 THA 178 _!

1425



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE S_P 5 1970 FLIGHT TINE 70.00 ARRIVAL DATE NOV 14 1970

H[L IOCENTRI C CONIC

RL I50.8A LAL ,00

RP |08.05 LAP -1.33

RC 40,345 GL -6,21

PLAME T(X:ENTRI C CONIC

C3 29.966 VHt. 5.474

LNGH ATNTH LNCH TII,_

90,00 8 56 5A

| I 44 41

1_.00 9 48 16

IO0.O0 13 37 59

110.00 I0 3 22

110.00 15 39 24

DIFFERENTIAL CORRI[ CT 1(_L_

TOE .16_ TRA -.6086 TC3 .1937 8AU ._6

ROll -.4|4A RRA -.DZ33 RC3 -.0705 FAU .02"_28

FOE -,0834 FRA .2788 FC3 -,6.435 8SP

80E .4478 BRA .6091 BC3 .Z061 FSP -153

DISTANCE 169.15a

LQ. 342.03 VL 24.214 GAL -3.16 AZL 91.40 PICA 71.36 SNA 113.10 ECC .33763 INC 1.4033 Vl 29.540

LOP 55.38 VP 35.821 GAP -19.57 AZP 90.45 TAL 186.24 TAP 257.59 RCA 74.92 APO 151 .29 V2 35.073

GP -10.O6 7AL 99.52 7AP 12.08 FTS 120.68 ZAE 164.89 ETE 339.43 ZAC 90.91 ETC 259.92 CLP 6.72

DLA -26,74 RAL 239.02 RAO 6568.2 _q[L I_2 PTH 2.22 VHP 12.034 OPA -28.91 RAP 235.08 ECC 1.4932

L-I T]NE INJ LAT |NJ LONG ZNJ RT A,_ INJ AZMTH ZNJ TIN[ PE) CST TIH INJ 2 LAT INJ 2 LONG

1262.87 9.28 346.53 110.58 116.87 9 19 57 662.9 12.81 339.63

720.20 23.39 313.05 116.40 106.43 11 56 41 120.2 25.42 _O4.97

1103.39 6.37 333.25 109.OZ 119.27 10 6 A0 503.4 10.23 326.58

5642.96 26.57 265.04 117._ 104.23 15 12 2 5043.0 28.26 256.65

1056.02 .87 326.26 105.68 124.17 J0 213 58 456.0 5.35 3?.0.04

5263.09 32.89 837.75 118.92 99,88 17 7 7 4663.I 33.91 228.66

NIO-CCURSIE [_[CUTICN ACCURACY CRSIT CETERNINATION ACCURACY

SGT 765.0 _ 441.4 SG3 67.5 ST 278.1 SR 433.8 SS J38.Z

R_T -.Z|88 I_ ,2415 R1T -.6656 CRT -.6258 CRS -.6433 CST .9901
S_B /_3.2 i_3 -.031| R13 .6721 LSA 488.3 NSA 214.3 SSA 17.0

F_| 773.9 _JZ 425.8 THA 169.64 ELI 475.7 EL2 198.3 ALF 116.82

LAUNO40ATE S£P 5 19"/'0 FLIGHT TINE 72.00 ARRIVAL DATE NOV 16 1970

I,_L ICCENTRI C CCNIC

RL 150.8A LAL .00

RP IO8.O1 LAP -I.15
RC 40.692 GL -5.68

PLANE T(X_ENTRIC CONIC
C3 26.632 V_ 5.161

LNOd A_PMTH LNO4 T|I_

90.00 8 37 23

90.OO 1J 57 57

IOO.OO 9 31 34

IOO.OO 13 46 27

IlO.l_ 9 51 22

liD.D0 15 43 9

DIFFERENTIAL CORRECTIONS

TOE .1692 TRA o.5890 TO3 .2512 BAU .0955
ROE -.3927 RRA -.0119 RC3 -,0941 F i_J .02362

FOE -.0786 FRA ,2799 FC3 -.7680 BSP 2151

BOE ,4276 BRA .SgOZ BC3 .2682 FE_ -174

01 STANCE 175.873

I..OL 342.03 VL 24.534 GAL -3.22 AZL 91,20 _ 74.56 _ 114.62 ECC .32058 INC 1.1956 Vl 29.540
LOP _H}.59 VP 36,050 GAP -18.40 AZP g0.32 TAL 186.87 TAP 261.44 RCA 77.90 APO 151.35 V2 3;5.086

GP -IO.60 ZAL IOO.58 ZAP 11.64 ETS 111.33 Z_E 162.24 ETE 339.11 ZAC 9(3.52 ETC 260.15 CLP 4.83

OLA -26.00 RAL 237.96 RAO 65(_.| M[L 12.1645 PTH 2.18 VHP 11 ._85 OPA -29.80 RAP 236.54 ECC 1.4583
L-I TINE INJ LAT ZNJ _ INJ RT ASC INJ AZNTH INJ TINE PC) CST TII4 INJ Z LAT INJ 2 LONG

1E91.82 8.58 348.18 106.97 117.15 8 58 55 691.8 11.96 341.33

f_32.39 24.95 307.10 113.40 103.84 12 8 29 32.4 26.61 298.82

1116.82 5.9"4 334.00 105.64 119.35 9 50 1I 516.8 9.79 327.35
5570.66 27.68 259.96 114.O9 101.77 15 19 17 4970.7 29.02 251 .41

1054.72 .gE 3215.20 102.53 124.17 10 8 57 454.7 5.A0 319.97

fl_05.52 33.48 233.36 115.23 97.34 17 9 54 4605.5 3A.13 22A.JB
NIO-CO,/I_JE E_ECUT|GN ACCURACY ORBIT OETERNINATION ACCURACY

SGT 795.8 SGR 447.5 SG3 75.1 ST 228.3 52 A36.0 SS I35.4

RRT -.2452 RRF .2716 R1T -.685| CRT -.6375 CR$ -.6210 CST .9892

S_ 913.0 _3 -.0361 213 .6924 LSA 494.3 MSA 216.6 SSA 17.9

S_1 806,4 _ 428.1 THA 169.02 ELI 482.7 EL2 200.7 ALF 118.14

LAUNCH DATE ._P 5 1970 FLIGHT Till[ 74.00 ARRIVAL DATE NOV 18 1970

H£LIO(ENTRIC CONIC DISTANCE 182.613

RL 150.84 LAL .00 LOL 542.03 VL 24.826 GAL °3.29 ATL 90.99 HCA 77.78 SlAA 116.07 ECC .30448 ;NC .9941 Vl _9.540

RP 107.97 LAP -.97 LCP 59.80 VP _H_.262 GAP °17.28 ATP 90.21 TAL 187.58 TAP 265.36 RCA 80.73 APO 151 .41 VZ 35.098

RC 41.209 GL -5.06 GP -11.20 7AL 101.79 ZAP 11.57 ETS 101._O ZAE 159.68 ETE 338.62 ZAC 90.07 ETC 260.37 CLP 2.91

PLAN_T(XENTRIC CONIC

C3 23.790 VHL 4.878 OLA o25.I3 RAL 236.84 RA0 6568.0 VI[L 12.049 PTH 2.15 VHP 10.767 DPA °_0.73 RAP 237.57 ECC 1.3915

LNCH AZNTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ A_MTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 8 15 35 1322.67 7.42 349.94 103.39 117.AI 8 37 37 722.7 ll.0A 343.I3

90.00 12 I0 57 5833.96 26.22 278.99 110.21 101.08 13 47 51 5234.0 27.49 270.55

1OO.OO 9 13 38 1135.26 5.31 335.0_ 102.24 119.46 9 32 33 535.3 9.19 328.39

100.(30 13 55 15 5496.61 28.59 254.64 110.68 99.12 15 26 52 4896.6 29.56 245.97

110.00 9 37 _ 1058.92 .76 3_.41 99.41 124.18 9 55 36 458.9 5.24 320.19

IIO.O0 I_ A7 25 5145.70 33.90 _8.74 111.43 9A.64 17 13 11 4545.7 34,18 219.51

DIFFERENTIAL CORRECTIONS NIO-COURS[ E_ECUTION ACCURACY ORgIT OETERNINATION ACCURACY

TOIl .|677 TRA -.570_ TC3 .3178 _W ,1084 _T 826.7 SGR 453,8 SG3 83.6 ST 297.1 SR 436,8 SS 130,4

RO_ -.3718 RRA -.0ZI0 RC3 -.1231 FAU .02513 RRT -.2749 RRF .3051 R1T -._035 CRT -.6492 CR8 -.5852 CST .9847

FOE -.0714 FRA .280_ FC3 -.9146 8_P 2"478 _ 9&3.0 R_3 -.04|5 R13 .7118 LSA A98.1 MSA 218.3 SsA 18.8

_F" .4079 _RA .5712 BC3 .3408 F_P -197 _1 8_.5 _ 4_.7 THA 1_1.32 ELI 488.0 EL2 202.3 ALF 119.33

LAUNCH DATE S(P 5 1970 FLIGHT TINE 76.00 ARRIVAL DATE NOV 20 1970

H[L I_ENTRIC CONIC
RL 150.84 LAL ._0

RP 107.93 LAP -.79

RC 41.891 GL -4.32

PLANE T(_ENTRIC CONIC

C3 21.374 VHL 4.623

LNO_ A_TH LNCH TINE

_0.00 7 53 25

9O.OO Ig 22 56

IOO.OO 8 54 38

IO0.O0 14 4 23

IIO.OO 9 23 19

ll0.OO 13 52 12

DISTANCE I89.368

LCX. 342.03 VL 25.094 GAL -3.38 AZL gO.80 I'_ 80.99 SMA 117.4A ECE .289_9 INC .7972 VI 29.540
LOP 63,01 VP 36.458 GAP -16.22 AZP gO.13 TAL 188.35 TAP 269.34 RCA 83,40 APO 151.49 v2 35.111

GP -11._ ZAL 103.12 ZAP 11.90 [TS 91.23 Z_ 157.24 ETE 337.99 7AC 89.55 ETC 260.60 CLP .95

OLA -24.13 RAL 235.60 RAO 6567.9 V_L 11.948 PTH 8.13 VtAP 10.180 0PA -31.70

kol T|NE INJ tat _NJ I._ INJ RT AS( INJ AZMTH |NJ T|NE PO (ST TIM

1356.23 6.37 351.84 99.87 117.65 8 16 1 756.2

5748.39 27.20 27"d.9_ 106.86 9/_.19 13 58 44 5148.4

1158.58 4.53 336.31 98.86 119.58 9 13 57 558.6

5421.28 29.28 249.15 107.16 96.31 15 34 44 4821.3

10_.67 .39 326.92 96.29 124.18 9 41 7 468.7

3083.95 34.14 223.94 107.57 91.81 17 16 56 4484.0

DIFFERENTIAL CORRI[CT IONS

TOE .1647 TRA -.5527 TC3 .3917 _4J .1_

ROE o.3517 RRA °,O_AD2 RC3 -,1565 FAU ,0_8|

FOE -.0610 FRA .2799 FC3-1.0859 BSP 2_J6

BOg .5883 _RA .5531 8C3 ,4226 FSP -2_3

RAP 238.75 ECC 1.3518

INJ 2 LAT INJ 2 L(_G
10.02 345.07

28.05 264.36

8,43 329.70
29.84 240.39

4.87 3_.71

34,01 214.69

ORBIT OETERt4INATION ACCURACY

ST 304.1 SR 436.0 S$ 123.2
CRT -.657A CR8 °.5263 CST .9726

LSA 499.0 MSA 219.7 SSA 20.0

ELI 491.1 EL2 _3.4 ALF I_0.38

NIO-COURe,.._E EXECUTION ACCURACY

SGT 858.0 SGR 4_,7 SG3 93,0

RRT -,_72 _ .3423 RTF -,7195

S_ 973.8 223 -.0488 R13 .7291

,_GI 873.4 _2 4_0.6 THA 167.56

IA26



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAt.'NCH DATE SEP 5 1970 FLI_'IT TIN[ 78.00 4RRIV4L D4TE NOV Z2 1970

H(L IO(ENTRIC CONIC

RL 150.84 LAL .D0

RP 107.89 LAP -.60

RC 42.728 GL -3.48

PLANE TOCIrNTR 1C CC_IC

C3 19.326 VHL 4.396

LNO4 A;_4TH LNCH TINE

9O.O0 7 30 55

90.00 12 35 1

IDO.DO 8 34 50

J0e.DO 14 13 47

11D.DO 9 7 36

lID.DO 15 37 3(3

DISTANCE 196.135

LOt. 342.03 VL 25.338 GAL °3.47 ATL 90,60 I,_A 84.21 ,_14 118.74 ECC .27654 INC .6036 Vl 29.540

LOP 66.23 VP 38.638 GAP -lfl.L_ AZP 90.06 TAL 189.18 TAP 273.39 RC4 85.90 4PO 151.57 V2 35.123

GP -12.60 74t. 104.56 IAP 12.64 ITS 81.78 7A( 154,93 ETE 337.22 Z4C 88.94 ET¢ 260.81 CLP -I.05

DL4 -22.97 RAL 234.30 RA0 6567.8 VEt. 11.862 PTH 2.10 VHP 9.622 0P4 °32.72

L-I TINE |NJ LAT IN} _ IN} RT AS(: IN} AFNTH IN} TINE PO CST TIN

1392.97 5.L_ 353.91 96.46 117.87 7 54 8 793.0

566"3.55 27.87 266.80 103.42 95.L=0 14 9 25 5063.6

1186.66 3.58 337._ 95.56 119.70 8 54 36 586.7

3345.09 29.72 243.53 103.58 93.38 15 42 52 4745.1

1083.91 -.20 327.72 93.21 124.18 9 25 40 483.9

_0L:_.61 34.17 218.99 |03.68 88.88 17 21 11 4420.6

DIFFERI[NT IAL C.O_q[C T ICIqS

TOE .1594 TRA o.5329 TC3 .4766 6AU .1337

-.3322 RRA -.0198 RC3 -.2014 FAU .02870

For -.0470 FRA .2788 FC3-1.2855 8SP 2535

8OE .5685 8R4 .fl333 BC3 .5174 rs o -253

14ID-_ £_CUTICN ACCURACY

`%T 887.7 SGR ,468.6 `%3 103.6

RRT -.3438 RRF .3837 R1T -.7369

1003.8 R_J -.0fl54 R13 .7478

SG| 906.{5 SG_ 430.9 THA 166.64

RAP 239.88 ECC 1.3181

INJ 2 LAT INJ 2 LONG

8.89 347.18

28.30 238.16

7.31 331.27

29.87 234.73

4.29 321.51

33.63 209.79

ORBIT DETERNINATION ACCURACY

ST 307.5 SR 433.1 SS 114.4

CRT -.6617 CR$ -.4318 CST .9446

LSl 496.1 NSA 220.5 SS4 21.2

ELI 420.6 EL2 203.3 4LF 121.09

LAUNCH 04TE SEP 3 1970 FLIGHT TIME 80.00 ARRIVAt. 0ATE NOV 24 1970

_ELI(:X:ENTRIC CCNIC

RL 150.84 t,AL .00

RP 107.86 LAP -.4|

RC 43.711GL -2.5|

PL4NCTO¢ENTRIC COLIC

C3 17,595 VHL 4.198 OLA -2|.68 RAL 252.95 RAO 6567.7 VEL
LNOI 4_qTH LNCH TINE t.-I TINE IN} I,AT

90.00 7 8 10 1433.13 3.9"4

90.00 IZ 47 1 5579.41 _.24

100.00 8 14 _4 1219.38 2.48

I00.00 14 23_ 5268.40 29.89

110.{30 8 51 Z 1104.54 -.96

110.00 16 3 20 495G.00 33.97

OIFFEIq[NTIAL COelq[CTICNS

TO[ .1518 TRA -.5|50 TC3 .56fl7 8AU .1457

ROE -.3131RR4 -.0195 RC3 -.2523 FAU .03078

FOE -.0281FRA .2770 FC3-1.5144 8SP 2_43

8OE .3aDO 8R4 .5154 8C3 .6194 FSP -287

01 STANCE _Z. gO9
LG. 342.03 VL 25.561 GAL -3.57 AZL gO.4| H(J 87.42 SNA 119.96 ECC .26437 IN(

LCP 69.45 VP _.804 GAP -14._Z AZP 90.02 TAL 190.06 TAP 277,48 RCA 88.24 APO

GP -13.41 ZAL 106.10 ZAP |3,76 ET8 73.38 ZA4E |52.78 [TE 336.32 2AC 88.24 ETC

.4122 Vl 29.540

151.67 V2 35.135

261.02 CLP -3.11

11.789 PTH 2.08 WIP 9.09"4 0PA -33.80 RAP 240.94 ECC 1.2896

|NJ _ |NJ RT A_ |NJ AZMTH |NJ T]N[ i:_ CST T|M IN} 2 LAT IN} 2 LONG

356.17 99.18 118.07 7 32 3 833.1 7.64 349.47

2_0.67 99.95 9_.15 14 20 1 4979,4 28.24 252.01

339.66 9'2,M 119.80 8 34 44 619.4 6.42 333.10
E37.84 99,99 9D.39 15 51 17 4668.4 29.62 229.04

328.79 90.Z'_ J24.|7 9 9 27 504.5 3.30 322.59

213.96 99.84 85.91 J7 25 56 4356.0 33.03 204.84

NIO-¢.CURSE E_CUTICN ACCURACY OR6IT DETERNINATZGN ACCURACY

SGT 917.Z S_ 478.0 SG3 115.3 ST 307.9 SR 427.8 SS 104.9

RRT -.3818 mr .4288 RTF -,7§08 CRT -.6592 CRS -.2726 CST .8810

`%8 1034.3 R_3 -.0655 RI3 .7636 LSA 489.0 NSA 221 .8 $$4 22.7

`%1 940.2 ,5G2 431.0 THA 165.68 Et.J 486.1 EL2 203.7 At.F 121.33

LAUNCH D4TE S(P 5 1970

I"_LIOCENTRIC CONIC

RL 150.84 LAL .DO

RP 107.82 LAP --.22

RC 44.829 6L -1.42
PLAN[TOCENTRIC CONIC

C3 16.138 _ 4.017

LNCH 47NTH LI_H TIN[
90.00 6 45 19

9O.OO 12 59 1

100.00 7 53 33

100.0(I 14 33 27

110.(30 8 33 51

110.00 16 9 40

FLIGHT TIME 82.00 4RRIV4L D4TE NOV 26 1970

0ISTANCE 209.686

LOL 342.03 VL 25.764 GAt. -3.67 4_1. g0.22 HCA 90.64 ,SN4

LOP 72.67 VP 56.956 GAP -13.28 47P _0._0 TAL 1go,97 TAP

GP -14.31 7AL 107.69 7aP 15.L_Z ETS 66.23 ZAg 150.80 ETE

121.09 ECC .25333 INC .2214 Vl 29.540

281.62 RC4 90.42 4PO 151.77 v2 35.146

335.27 74C 87.44 ETC 261.22 CLP -5.23

DLA -20.25 RAL 251.59 RAD 6567.6 VEL 11.727 PTH 2.07 WAP

L-! TIHE INJ LAT ZNJ LONG INJ RT AS(: INJ AZNTH INJ TIN_

1476.81 2.52 358.61 go,08 118.21 7 9 56

5496.00 7J_.50 254.38 9_.51 89.09 14 30 37

1256.54 I.L_ _1.70 89.35 119.87 8 14 31

5191.50 29.79 232.12 96.46 87.39 15 59 58

1150.33 -1.97 330.14 87.36 124.13 8 52 41

4890.47 33.53 208.89 96.09 82.94 17 31 I0
NI0-COUR_ (X(CUTICN ACCURACY

SGT 944.7 _ 489.5 $G3 128.4

RRT -o4_04 _ .4771 RTF -.7624

`%6 1063.9 _ -.0789 RI3 .7777

`%1 972.6 SGZ 431.4 THA 164.61

FLIGHT TIME[ 84.00

0I STANQ[ 216.462

DIFFERENTIAL COtlIECTIONS

TO( .1408 TRA -.4go5 TC5 .6567 _AU .1569

ROE -.2940 RRA -.0195 RC3 -.3122 FAU ,03_08

FOE -.0028 FRA .2754 FC3-1.7744 8SP 27_8

_og .3260 MA .49_6 8(:3 .7271F_P -325

LAUNCH D4TE _EP 5 1970

H_LICX:ENTRIC CCNIC

8.590 DPA -34.95 R4P 241.92 ECC 1.2656

PO CST T|N INJ 2 LAT INJ 2 LONG
876.8 6.27 331.94

4896.0 27.88 245.94

656.5 5.18 335.16

4591.5 29.11 223.38

530.3 2.52 323.94

4290.5 32.19 199.91

ORBIT OETERIAINATICN ACCURACY

ST 303.7 SR 419.5 SS 98.5

CRT -.6465 CRS -.0162 CST .7447

LSA 476.6 MS4 223.9 SS4 24.3

ELI 475.9 El._ 204,'_ ALF 121.53

ARRIVAL DATE NOV 28 1970

RL 150.84 LAL .O0 LOL 542.03 VL 25.948 GAL -3.77 AZL

RP 107.79 LAP -.03 LOP 75.89 VP 37,096 GAP -12.39 AZP

RC 46.073 GL -.21GP -15.32 ZAL 109._ ZAP J6._ ET$
PLAN[T(_ENTRIC CONIC

C3 14.919 V_. 3.863 DL_ o18.65 RAL 230.25 RAO 6567.6 V(L

LNCH 47NTH LNCH TINE L-I T|NE IN} LAT

90.00 6 22 30 1523.9_ .99

go.OO 15 11 6 5413.40 28.07

100.00 7 32 34 1297.93 -.J9

100.[30 14 43 A4 5114.69 29.41

IIO.DO 8 16 15 1161.03 -3.14

IIO.DO 16 16 5_ 4824,_4 _Z,87

DIFFER_NTIAL CORR(CTI(]4S

TOE .1256 TR4 -.4839 TC3 .7452 _ .1670

ROE -.2744 RR4 -.0188 RC3 -.MI6 F_U .03559

FOE .0308 FRA .2745 FCS-Z.0_5| O_IP 2767

_OE .5018 _RA .4642 8C3 .8572 FSP -_62

g0.03 H_ 93.87 ,_A 1_:_.16 [CC .24334 IN(

_0.00 TAL 191.92 TAP 285.78 RCA 92.43 4PO

_0,Z7 ZAl[ |48.98 ET( 33,1.05 ZAC 86.53 ETC

• 0288 Vl 29.540

151.88 V2 35.158

261.40 CLP -7.42

!1.675 PTH R.05 _P 8.116 DPA -36.17 RAP 242.80 ECC 1.2455

|NJ _ |NJ RT A_ |NJ A2_4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
1._4 87.19 118.30 6 47 54 924.0 4.77 354.60

24_.55 93.16 86.08 14 41 19 4813.4 27.23 239.98

343.97 86._3 119.89 7 54 11 697.9 3.79 337.44

ZZlS.44 93.04 84.4_ 16 8 58 4514.7 28.33 217.81

331.74 /M._ lE4.06 8 55 36 561.0 1.35 325.54

Z03.64 9_.49 80.02 17 38 56 4224.5 31.14 195.05

NIO-COMS[ (XECUTICN ACCURACY ORBIT OETERNINATION ACCURACY

SGT 969_5 S_R _03.4 $63 142.8 ST 294.3 SR 407.3 SS 101.6

RRT -.45?4 _ .5176 RIT" -.7710 CRT -.6170 (RS .3270 CST .5070

_G_ 10<_'_.4 _3 -.O_74 R13 .7897 LS4 458.5 M$4 227.8 SSA 26.3

,%1 1003.1Sc.,2 432.7 THA 163.48 ELI 458.4 EL2 205.8 ALF 120.91
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5. 1970 J

LAUNCH OAT[ S(P 5 1970 FLICd'IT TINE 86.0(] ARRIVAL OAT[ NOV 30 1970

HELi_XENTRIC CONIC

RL 150.84 LAL .00

RP 107.76 LAP .I6

RC 47,43| GL 1.13

PLAN[TO([NTRIC CONIC

C3 13.907 VHL 3.729

LNO4 AFNTH LNCH TINE

90.00 5 59 _0

9O .00 13 Z3 20

100.00 7 11 _0

lOO.O0 14 54 21

llO.OO 7 58 25

110.0(3 16 23

OISTANC( 223.233

LQ. 342.03 VL 26.115 GAL -3.87 AZL 89.84 HCA 97.09 ._A 123.14 (CO .23433 IN( .1612 Vl 29.540

LOP 79.12 VP 37.223 GAP -11.53 AZP 90.02 TAL 192.88 TAP 289.97 RCA 94.28 APO 152.00 v2 35.168

GP -16.44 ZAL 110.96 ZAP 19.02 (TS 55.35 ZAE 147.34 (T( 332.65 ZA( 85.30 ET( 261.56 CLP -9.70

OLA -16.94 RAL LP'Z8.94 RAO 6567.5 VIEL 11.632 PTH 2.04 VHP 7.669 OPA -37.48 RAP 243.57 (¢C 1.2289

L-I TIN[ INJ LAT INJ LONG INJ RT A_ INJ A2'NTH INJ TIME PO CST TIN ,INJ Z LAT INJ 2 LONG

1574.C_} -.64 4.07 84.53 118.31 6 26 4 974.6 3.15 357.44

5331.f_1 27.54 242.6,_ #9.97 83.15 14 52 |2 4731.6 26.31 234.17

1343.34 -1.73 346.46 83.93 119.83 7 33 53 743.3 2.26 339.94

5038.13 28.78 _._i 89.78 81.34 16 18 19 4438.1 27.31 212.35

1196.38 -4.49 333.60 8E.21 123.92 8 18 21 596.4 -.DO 327.38

4757.86 31.97 198.85 89.08 77.20 17 43 13 4157.9 29.88 190.28

OIFFERENTIAL CORgCCTI(IqS NIO-COU_ (_ECUTIQq ACCURACY ORBIT 0(TERNINATION ACCt_ACY

TO( .12113 TRA -,4_1 TC3 .IJ657 0AU .1827 SGT 996,0 _ 524.8 SG3 159.7 ST 288.3 SR 392.8 SS 114.1

ROE -.2355 RRA -.0195 RC3 -.4652 FAU .03868 RRT -.3_"_ _ ._73 RTIr -.7_05 CRT -.6228 CRS .5973 CST .2159

FOE .0659 FRA .2_ rC3-2.4077 BSP 3084 _ 1125.8 R23 -.0934 R13 .8110 LSA 446.8 NSA 223.5 SSA 28.4

601[ .2R23 eRA .4583 _3 .9e27 FSP -4L_ SGI 1041.4 .$62 427.8 THA 161.33 (L! 444.6 (L2 199.2 ALF 121.61

LAUNCH 0ATE SIEP _} 1970 FLI_T TINE 88.00 ARRIVAL DATE OEC 2 1970

P_LI(X(NTR|C COqIC OlSTMK_ _._7

RL 150.84 LAL .00 LOL 342.03 VL 2_.2f_ GAL -3.97 A21. 89.64 t'_ 100.32 _ 124.03 (CO .22625 IN(: .3568 VI 29.540
RP 107.72 LAP .35 LCIP 82._1, vP 37.3M GAP -10.70 A2'P gO.06 TAL 193.84 TAP 294.16 RCA 93.98 APO 152.12 v2 35.179

RC 48.893 GL Z.59 6P -17._ ZAL 112,_ ZAP Z1.30 ET$ 51.31 ZJ( 145.85 (TE 331.05 ZAC 84.33 (TC 2151.70 CLP -12.08

PLANETOCENTR|( CON1¢

C3 13.073 W_L 3.616 01_4 -15.10 RAL L_7.70 RAO 6_7.5 V(L 11.5_H_ PTH 2.03 VHP 7.Z49 0PA -38.89 RAP 244.20 (CO 1.2151

LI_ A2'NTH LNO4 TINE L-I TIN[ INJ LAT INJ L_ |NJ RT A_ INJ A214TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
90.00 5 37 29 1_.46 -2.38 7.07 8E.16 118.23 6 4 37 1028.5 1.42 .44

90.00 13 35 49 5250.87 _o75 Z_.84 66.9_ 80._6 15 3 _ 46_0.9 25.15 228.54

IO0.O0 6 50 37 1392.46 -3.39 M9.16 81.60 119.72 7 13 50 792.5 .159 342.64
I00.00 15 5 ff 494_2.10 27.89 215.37 _.75 78.79 16 28 4 4362.1 26.06 207.04

110.00 7 40 35 1235._ -5.99 335.M 79.99 123.72 8 I 11 656.0 -1.52 329,45

110.(30 16 31-54 4691.35 30.1_ 194.00 85._M 74.52 17 f_ 5 4091.3 28.43 185.64

DIFFERENTIAL _CTIOq$ NIO-CCU_J[ (_CUTION ACCURACY CRBIT 0ETERNINATION ACCURACY

TOE .1044 TRA -.A410 TC3 ._N_04 B_MJ .!_12 $GT 1016.7 _ 549.7 SG3 177.9 ST 273.7 SR 372.1 55 145.1

ROE -.2346 RRA -.0193 RC3 -.5583 FAU .04186 RRT -.5707 IN" .M32 R7F -.80(]0 CRT -.5858 CRS .7926 CST -.0126

FOE .1131 FRA .2530 FC3-2.7721 BSP 3210 _ 1155.8 RZ3 -.1067 RI3 .8248 LSA 427.6 NSA 224.9 SSA 30.7

• 3E .25M 8RA .4414 8C3 1.1109 FSP -474 SGI 1073.9 SG2 427.4 THA 159.45 ELI 417.5 EL2 197.7 ALF 120.99

LAUNCH 0ATE SAEP 5 1970 FLIGHT TIN[ 90.00 ARRIVAL 0ATE 0EC 4 1970

H£LI(X[NTRIC CONIC 0ISTANCE 236.731

RL 150.84 LAL .00 LOL 342.03 VL 26.401 GAL -4.06 AZL 89.44 PICA 103.55 ,f_AA 124.88 ECC .21904 INC .5564 Vl 29.540

RP 107.69 LAP .54 LOP 85.57 VP 37.443 GAP -9.91 AZP 90.13 TAL 194.80 TAP 298.34 RCA 97.53 APO 152.24 VZ 35.188

RC _0.451GL 4.17 GP -19.07 7AL 114.13 ZAP 23.83 ETS 47.95 ZA( 144.31 (T( 329.21ZAC 83.00 ETC 261.81CLP -14.56

PLANETO([NTRIC CONIC

C3 12.395 VHL 3.5210LA -13.15 RAL 226.56 RAO 6567.5 VEL 11.566 PTH 2.02 VHP 6.836 DPA -40.41 RAP 244.66 ECC 1.2040

LN_ ATNTH LN_H TINE L-I TINE INJ LAT INJ LOI_ INJ RT A._ INJ A_rNTH INJ TIRE PO CST TIN INJ _ LAT INJ Z LONG

90.00 5 15 32 1_3.44 -4.21 10._ 80.09 118.03 5 43 38 1085.4 -.42 3.62

90.00 I_ 48 30 5171.09 25.72 231.23 _N.25 77.73 15 14 50 4571.1 23.77 223.10

100.(30 6 30 2 1445.0_ -3.16 352.06 79.56 119.48 6 54 7 845.1 -1.19 345.52

100.00 15 16 _lO 4_6.69 26.78 210.04 83.g_ 76.19 16 38 17 4286.7 24.61 2'01.9!

!10.OO 7 22 54 1279.52 -7.63 337.96 78.04 123.42 7 4d 13 679.5 -3.18 331.72
IlO.O0 16 40 28 4625.00 29.56 189.27 63.08 72_00 17 57 33 4025.0 26.82 181.16

OIFFERENTIAL CORI_ECTIONS NIO-C(XII_£ E_CUTION ACCURACY ORBIT OETERNIN_TION ACCURACY

TOE .0870 TRA o.4247 TC3 | .0480 6AU ._O56 SGT 103_.6 _ 541_.0 ,563 197.9 ST 256.7 SR 345.5 SS 19/3.1

ROE -_2IZO RRA -.0188 RC3 -.6641 FAU .043_ RRT -.6177 _ .6@84 RTI r -.8083 CRT -.5318 CRS .8915 CST -.1366

FOE .1755 FRA .2595 FC3-3.Jf_2 BSP 33_ _ 1186.2"11L_3 -.l_O_ RI3 .8_4 L,f_ 411.6 NSA Z25.6 SSA 33.1

80( .2292 _qA .4231 8C3 1.2406 FSP -3_6 S_I 1106.5 $6_ 427.5 _ 157.24 ELI 383.2 EL2 196.0 ALF 120.22

LAUNCH OATE _P 5 1970 FLIfd4T TINE _.00 ARRIVAL OATE OEC 6 1970

H_LI(XENTRIC COqIC

RL I _3.8A L4_ .00

RP 107.67 LAP .73
RC 52.0o._ 5L 3._1_

PLAN_ TOC(NTRIC C_IC

C3 11.855 _ 3.443

LNC,J4 A2'NTH _ TIN[

90.00 4 54 5

gO.O0 IA l 55

IDO.DO 6 9 5Z

1_0.00 15 21_ _0

llO,O0 7 5 30

llO.O0 16 49 41

DISTANCE 243.491
LCL 342.03 VL _.523 6AL -4.14 A2'I,. 89.24 _ 106.78 SI4A 125.65 ECC .21262 INC .7615 VI 29.540

LCP 88.80 VP 37.5_ GAP "9.14 A2'P _O.2"Z TAL 195.73 TAP 302.50 RCA 98.93 APO 152.36 VZ 35.198
GP -20.62 ZAL 115.59 ZAP 26.59 (TS 45.13 ZA( 143.30 (TE 327.10 7AC 81.51 ETC 261 .89 CLP -17.17

DL_ -11.0_ PAL f'25.53 RiO 6567.5 VIEL 11.543 PTH 2.01 VHP 6.490 OPA -42,05 RAP 244.93 ECC 1.1951
k-| T|NE INJ LAV _NJ _ |NJ RT A_ |NJ A2_ATH INJ T_NE PC) (ST TIM INJ 2 LAT ]NJ 2 LONG

1745.39 -6.11 13.63 78.33 117.70 5 23 11 1145.4 -2.36 6.97

30_'Z._ 24.47 Z'25.80 81._. 75.28 _3 26 47 4492.3 22._1 217.86
1_0.92 -7.02 393.16 77.84 119.13 6 34 53 l_(_.9 -3.08 348.59

4811.99 25.46 _4.88 81.51 73.78 16 49 2 4212.0 22.99 196.95

1326.71 ."3.39 340.50 76.40 123.02 7 27 36 726.7 -4.97 334.20

45_8.96 28.09 184.70 /10.54 69.66 18 3 40 5939.0 25.06 176.83
CK_IT 0ETER_INATION ACCURACY

ST 238.3 S_ 311.8 SS 246.9

CRT -.4544 CRS .9383 CST -.1716

LSA 404.6 MSA _3.6 SSA 35.1

ELI 341.1EL_ 194.0 ALF 119.54

DIFFERENTIAL CCII_ECTIONS

TO[ .0681 TRA -.4094 TC3 1.1_0 8AU .21(_

ROE -.1870 RRA -.0179 RC3 -.78_ FAU .04915

FOE .2488 FRA .2567 FC3-5.5893 _JP _457

BOE .1990 gRA .40g_ 8C3 1.361_0 FSP -603

NIO-C.O_SE EXECUTION ACCURACY

SGT 1044.9 _d_ f_3.1SG3 219.8

RRT -.6613 I_F .750_ RTF -.8146

.S_ 1216.6 _3 -.1351 RI3 .8516

_1 1138.4 S_2 429.0 THA 154.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL, 5. 1970 )

LAUNCM OAT[ 5_[P 5 1970 FLIGHT Till[ 94.00 ARRIVAL OAT[ DEC 8 J970

HEL IO¢[NTRZC CONIC

RL ] 50.84 LAL .00

RIP 107.64 LAP .9"Z

RC 53.818 GL 7.67

PLAN[ TOCENTRZ C CONIC

C3 11.433 V_L 3.382

LNO4 A2'NTH LNCH TIIAE

90.00 4 33 12

50.00 14 15 A3

100.00 5 50 10

I00.00 15 41 25

110.OO 6 de 29

110.00 16 59 36

LCt. 342.03 VL 26.632 GAk

LOP 92.04 VP 37.623 GAP

5P -22.34 7AL I16.93 ZAP

0 ] STAI,,I(E 250.216

-,i.22 ATL 89,03 HCA 110.01 SNA

-8.41 AZP 90.33 TAL I96.6Z TAP

29.58 ITS 42.7Z 7A[ |42.18 ETE

I26.34 ECC .20692 ZNC .9738 Vl 29.540

306.63 RCA 100.20 APO 152.48 V2 35.206

324.70 ZAC 79.83 [TC 261.93 CLP -19.92

CLA -8.95 RAL 224.64 RA0 6567.4 t[L 11.523 PTH 2.01 VHP 6.I53 0PA -43.83 RAP 244.96 ECC 1.1882

L-I TJNE |NJ LAT |NJ _ IN| RT AS_ |NJ AZNTH IN| TIN[ PO CST TIM IN| 2 LAT IN| 2 LONG
1808.23 -8.09 17.|9 76.92 117.23 fl 3 213 1208.2 -4.37 10.48

5014.41 23.02 Z'ZO.fl5 79.10 73.04 15 39 17 4414.4 20.4B 212.80

1559.88 -B.�G 358.47 76.45 118.64 6 16 10 959.9 -5.07 351.84

4737.99 23.96 199.90 79.38 71.57 17 0 13 4138.0 21.22 ]92.17

1377.3I -IJ.2S 343.24 7§.08 |22.49 7 11 26 777.3 -6.89 336.86

4493.33 26.4§ 180.L_ 78.35 67.32 18 14 29 3893.3 23.17 172.67

OR6IT D[TERtAINATION ACCURACY

ST 220.5 SR 269.4 SS 314.9

CRT -.34f_11CRS .9§99 CST -.1361

LSA 414.5 NSA 217.3 5SA 36.3
ILl 290.5 [1.2 191.8 ALF 119.91

0 llrlrlrR_NT ZAL CCII'I_C T | ONS

TO( .Odl_O TRA -.3956 TC3 1.1783 BAU .2"180

RO£ -.1385 RRA -.0164 RC3 -.9142 FAU .05320
fOE .3374 IrRA .2557 IRC3-4.0274 ESP 3580

BO£ .1656 6RA .39(0 BC3 1.49|4 FSP .-tS77

NIO-_ E_ECUT|ON ACCURACY

SGT 1049.8 SGR 674.7 SG3 243.4

_T -.6995 _ .7987 RTF -.8187

|247.9 R_j -.1495 R|3 .8648

_| |J70.| _K_ 4_.4 I)4A 151.57

LAUNCH 0ATE SlIP 5 1970 FLI_T T|NE 96.00 ARRIVAL OATE 0EC 10 1970

HELIOC[NTRIC CCNIC

RL 150.84 LAL .00
m= 107.61 LAP 1.J0

RC 55.612 GL 9.60

PLANET(X[NTRIC CON|C

C3 II'.125 _ 3.335

LNO_ ATNTH LN04 TIN[

50.00 4 12 3J

50.00 14 30 10
JOO.OO 5 3| 0

IOO.OO 13 34 43
II0.00 6 31 53

110.OO 17 10 1_

DISTANfJE 256.924

342.03 VL _.7_ GAL -4._J AZL 88.80 _ 113.24 SMA 126.96 ECC .20190 INK: 1.1953
LOP 93.27 VP 37.699 GAP -7._0 AZP 90.47 TAL 197.47 TAP 310.71 RCA I01.33 APO 152.60

OP -24.23 ZN; |18.12 2AP 32.8Z ITS 40.39 7A£ 141.13 ET[ 3ZJ .96 7AC 77.95 ETC 261.92

0ha .-6.72 RAL ZZ3.91RA0 6567.4 tEL 11.511PTH 2.01VHP 3.846 OPA -43.75 RAP 244.71 [CC 1.1831

L-| TIN[ INJ LAT INJ _ ;NJ RT ASC |NJ AZNTH INJ TIN[ PO CST TIM INJ 2 LATINJ 2 LONG
1873.94 -lO.ll _.96 73.86 116.59 4 44 5 1273.9 -6.A6 14.18

4937.31 21.40 213.48 77.94 71.00 15 5228 4337.3 18.61 207.92

1_1.87 -10.96 |.ge 7fl.42 |J7.98 5 38 2 1021.9 -7.13 355.28

4664.62 22.30 193.08 77.59 69.56 17 12 28 4064.6 19.31 187.56

1431.13 o13.Z0 346.19 74.10 121.82 6 55 46 831.1 -8.90 339.73

4428.12 24.69 176,05 76.51 65.57 18 24 5 3828.1 21.18 168.66

CR6IT 0[TERt¢INATION ACCURACY
ST 205.9 SR 216.9 SS 392.3

CRT -.2076 CRS .9676 CST -.04fl0

L$A 446.1MSA 207.5 $SA 36.3

ILl 233.0 EL2 187.5 ALF !27.99

0JFFERENTIAL CORRI[CTIONS

TO( .0275 TRA -.38_14 TC3 I .2|24 8AU .2_4
ROE -.12fl6 RRA -.0139 RCA-I .0_8 FAU .03746

rO[ .4424 FRA .1372 FC3-4.47|2 8SP

8OE .1286 8RA .3837 8C3 1.6097 FSP -756

MID-O3JRS( [_ECUTIOI ACCURACY

_T J047.O SGR 738.9 SG3 _68.7

RRT -.7309 I_F .8407 RTF o.82134

J_lll.5 R_3 -.1622 RI3 .8784

&T,I 1_04.1 SG2 438.3 THA |A7.97

Vl 29.540
V2 35.214

CLP -22.82

LAUNCH OATIr _EP 5 1970

H_LIO([NTRIC CONIC

RL 150.84 LAL .00

RP 107.59 LAP 1.28

RC 57.469 GL 11.63

PLAN[TOC[NTRJC CON|C

C3 10.914 VHt. 3.304

LNO4 A_NTH LI_H TIN(

50.00 3 53 3

50.00 la 45 26

100.00 5 12 20

100.00 16 8 50

|10.00 6 IS 50

110.00 17 Zl 50

FLIGHT TIME 98.00 ARRIVAL 0ATE DEC _2 1970

CISTAI_[ 263.613

LQ. 342.03 VL 26.814 GAL -4.36 A_. 88.57 H(A 116.A7 SMA 127.52 ECC _19749 I1_ 1.4277 Vl 29._40

LOP 98.31 VP 37.767 GAP -7.02 AZP 90.64 TAL 198.27 TAP 314.74 RCA 102.34 APO 152.7l v2 35.222

GP -26.36 2AL Iig.I_ ZAP 36.29 [TS 38.66 7A[ 140.09 [T[ 318.86 7AC 75.85 ETC 261.85 CLP -25.91

OLA -4.41RAL 223.34 RA0 6567.4 tEL II._02 PTH 2.00 VHP 5.569 0PA -47.83 RAP 244.13 ECC 1.1796

L-| TIME IN| LAT IN| _ |NJ RT AS_ IN| AZNTH IN| TIN[ PO CST TIM IN| 2 LAT IN| 2 LONG

1_42.62 -12.18 24.95 75.18 115.76 4 25 26 1342.6 -8.61 18.08

4860.76 19.62 210.57 76.53 69.16 16 6 26 4260.8 16.61 203.19
|686.g0 -13.01 5.72 74.75 117.15 fl 40 27 1086.9 -9.27 358.93

4591.72 _0.49 190.42 76.|6 67.74 17 25 22 3991.7 17.29 183.09

I488.11 -15.22 349.36 73.48 1Z0.98 6 40 38 888.I -11.01 342.80
A_3.27 Z_.80 171.96 73.05 63.81 |_ 34 33 37_3.3 19.09 164.78

0IFFER[NTIAL CORRI[CTIOk_

TOE .0067 TRA -.3736 TC3 1.2174 ON,I .2509
ROE -.0866 _A -.OO99 RC3-1.2149 FAU .06177

FOE .5665 FRA .2633 FC3-4.9002 BSP 380_

_O( .0868 I_qA .3737 0C3 1.719'9 FSP -837

LAUN04 OAT[ "_[P 5 1970

H_LI(3C[NTR|C COMIC

RL 150.04 LAL .00

RP I07.57 LAP 1.45

RC 59.382 GL 13.79
PLANETOC_NTRZC CCN|C

C3 10.796 _ 3.2_6

LNO4 A_tTH LN_H TZNE
gO.(](} 3 33 44

gO.00 13 1 38

100.00 4 54 8

100.00 16 23 55

110.00 6 0 12

110.00 17 34 20

OIFFERENTIAL OORR_CTICN.q

TOg -.0147 TRA -._1677 TC3 1.1836BAU ._6_'_
ROE -.0394 RRA -.0032 RC3-J.3785 FAU .06589

FOg .7118 FRA .2778 FC3-5.Z833 gSP 38_:J

9O( .0410 8RA .3678 Be3 1.8169 FSP -913

MIO-C,.OUR_ E_CUTION ACCURACY ORBIT 0[TEI_4|NATION ACCURACY

SC,T 1034.1 _ 816.8 SG3 293.0 ST 196.8 SR 152.2 SS 479.6

IIRT -.7_31 Mr .8761RTF -.8186 CRT -.0435 CRS .9619 CST .0907
1317.8 _3 -.1716 RI3 .8924 LSA 501.9 NSA 197.0 SSA 34.7

SGI 12_HJ.Z _ 448.4 1"144 143.77 ELI 197.1 [I..2 151.8 ALF 175.24

FLIGHT 7II4_ IO0.013

O| ST/U_CE ZTO.ZSl

LOI. 342.03 VL Z6._gO GAL o4.41 AZL. M.33 PICA 119.71 S_A

L_P 101.74 VP _7.8_1S GAP -6._7 AZlP 90.8_ TAL 198.99 TAP
6P "-_.69 7AL 119.9_ ZAP 40.01 (T$ _o82 ZAE 139.02 £T(

ARRIVAL OAT[ Ore 14 1970

|_8.02 ECC .19363 IN(: 1.6738 Vl 29.540

318.70 RCA 103.23 APO 152.Pl V2 35.229
315.39 2AC 73.53 £TC 261.71 CLP -29.19

0LA -Z.03 R&L _"4"4.95 RAO 6567.4 tEL 11.497 PTH 2.00 _HP 3.324 0PA -50.07 RAP 243.15 [CO 1.1777
L-| T|N[ |NJ taT IN| LO_ IN| RT AS( |NJ A214TH |NJ TIN[ PO CST TIN ;NJ 2 LAT IN| 2 LONG

_014.47 -14.Z6 Z9.19 74.88 114.72 4 7 18 14IA.3 -10.81 22.22

4784.48 17.113 _03.80 75._0 67.53 16 21 22 4184.5 14.50 198.58

1755.13 -15.1_ 9.71 74.47 116.11 5 23 23 1155.1 -11.46 2.81

4319.05 18.33 185.90 7§.12 66.|3 17 39 14 3919.1 15.17 178.74
1548.29 -17._0 352.79 73._4 119.93 6 26 0 948.3 -13.19 346.09

429_.63 _0.80 166.01 73.96 62.24 18 45 59 3698.7 16.92 J61.03

N|O-COJR_ [_CUTION ACCURACY ORBIT 0[T[RtAINATION ACCURACY

S6T 100/I.6 &;R 90_.5 S_3 321.4 ST 195.6 SR 73.8 SS 577.6

RRT -.7631 _" .g0d7 RTF -.8112 CRT .1002 CRS .8922 CST .2535

1357.4 R_3 o.1759 RI3 .gO69 LSA 583.7 MSA 188.8 5SA 31.7

$61 1275.6 _2 464.3 THA 138.91 ILl 195.8 EL2 73.4 ALF 2.52
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUI_H OATE S£P 5 1970

HELIOCENTRIC CCt41C

RL 150.84 LAL .00

RP 107._5 LAP |.61

RC 61.346 GL 16.06

PLANE TOCENTRIC CCIM|C

C3 10.770 _ _._Z

LNO_ A;_'NTH LNCH TZME

gO.O0 3 14 44

90.00 19 18 $9

100.(30 4 36 17

I(30.00 16 40 7

110.O(3 9 44

110.00 17 47 55

FLIGHT TIME 102.00 ARRIVAL 0ATE DEC 16 1970

O|STANCE 276.927

LOL 342.03 VL 16.955 GAL °4.46 AZL 88.06 HCA 1ZZ.94 SNA 126.46 KCC .19028

k(_ 104.98 VP 37.879 GAP -5.73 AZP 9¢.05 TAL 199.65 TAP 312.f19 RCA 104.01

GP -31.Z4 7AL 120.49 ZAP 43.97 ETS 35.00 ZAE 137.86 ET[ 311.SZ ZAC 70.97

IN(: 1.9363 Vl Z9.540

At=_3 152.90 v2 35.235

ETC Z61.49 CLP -32.68

Oi,A .41 RAL Z'ZZ.?4 RAO 6567.4 M[L 11.496 PTH Z.O0 VHP 5.114 OPA -52.46

L-I TIME |NJ I._T |NJ _ |NJ RT AS( |NJ AZNTN IN| Title PC) CST T|M

Z089.94 -16._ 33.74 74.98 113.44 3 49 34 1489.9

4108.O2 15.65 ZO|.IZ 74.85 66.10 16 37 27 4108.0

181G.93 -17.20 14,01 74,59 |14.83 5 6 43 1126.9

4446.16 16.49 181.47 74.43 64.71 17 54 14 3846.3

1611.93 -19.43 336.50 73.40 118.1'0 6 11 50 1011.9

4234.03 18.?0 164.|7 73.16 60.85 18 58 29 3634.0

RAP 241.68 ECC 1.1772

IN| 2 LAT IN| 2 LONG

-13.05 26.63

12.29 194.06

-13.71 6.96

12.94 174.47

-19.45 349.65

14,68 157.37

O|FIrKRI[NTIAL CQqgECTlOtt$ _ NIO-COUR4J[ £_ECUTICN ACCURACY ORBIT 0ETERMINAT|ON ACCURACY

TOE -.0241 TRA -.3549 TC3 |.|481 [_._J .2780 _T _)76.9 _ |0_4.8 _3 348.8 ST 391.9 SR 39.1 SS 671 .I

ROE .0138 I_RA .00f7 RC1-J .§609 FALl .07036 _ -.Tt1S IMF ._86 RTF -.8038 CRT -.2636 CRS -.6731 CST .3214

FOE .8639 FRA .2_116 FC3-3.6313 8SP 4161 _ 1415.6 RZ3 -.1681 RJ3 .9228 LSA 674.7 NSA 180.9 SSA 28.8

601 .0278 8RA .3549 BC3 1.9377 F_P -1016 _,1 1334.0 _ 473.7 THA 133.22 ELI 192.2 $'1.2 37.6 ALF 176.81

LAUNCH DATE. S4[P 9 19713 FLIGHT TIME J04.00 ARRIVAL DATE DEC 18 1970

P_LZ(XENTR|C CCI4IC DISTANCE _3.$49
Rt. 150.84 LAL .DO LOt. 342.03 VL 17.012 GAL -4.49 AZl. 87,78 HCA I16.18 SMA 128.84 EC¢ .18737 ZNC 2.2189 Vl 29.540

RP 107.93 tAP 1.79 _ 108.23 VP 37.914 GAP -3.1) AZP 91.31 TAL ZOO.Z2 TAP 316.40 RCA 104.70 APO 192.98 V2 35.240

RC 63.355 Gk 18.47 GP -_1.01 ZAL 11_0.81 ZAP 48.16 (TS 33.10 tAlE 1_6.54 (TE _07.28 ZAC 68.18 ETC 261.18 CLP -36.42

PLAMETOC[NTRZC CON|C

C3 10.856 _ 3.191 0LA 2.93-RAL _.73 RAO 6_7.4 _L 11.499 PTH 2.00 VHP 4.940 OPA -94.98 RAP 239.62 ECC 1,1783
LNO4 AZNTH LNO4 TIME Lo| T|NE IN| kAT |NJ _ |NJ RT AS( |NJ AZMTH |NJ T|NE PO CST TIN IN| 2 LAT |NJ 2 LONG

90.00 2 95 57 2169.56 -18.43 36.63 73.S| 111.87 3 32 7 1369.6 -15.32 31.37

90.00 15 37 42 46X).89 13.47 196.51 74.61 64.86 16 34 93 4030.9 9.97 189.58

IDO.DO 4 18 40 I_.76 o19.30 18.66 75.14 113.28 4 50 23 I_2.8 -19.99 11.43

JOO.DO 16 97 40 4372.93 14.30 11'7.12 74.19 63.47 |8 |O 33 3772.9 10.63 170.26

110.DO 3 30 4 1679.k_ -ZJ._ .59 73.99 |17.18 3 fib 3 1079.3 -17.76 353.50

110.00 18 2 46 41f_3.16 16.51 |GO.4| /_.9_ 99.64 19 12 15 3369.2 12.36 153.77

OIFFERI_NTIAL CO_CT|CN& MIO.-_OUI_J_ E_ECUT_ON ACCURACY ORBIT OETIERNINATZON ACCURACY

TO(: o.0339 TRA -._l_J TC3 1.0_2 gAU .L=_991 SGT _,4 _f_ |154.4 _1_3 373,5 ST 192.6 SR 143.2 55 775.3

ROE .0798 RRA .01_8 RC3-1,7403 FAU .07399 RRT -.7676 _F .9463 RTF -,7842 CRT -.3672 CRS -.9835 CST ,3914

FOE 1.0373 FRA .30G1FC3-5_9116 6SP 4339 S_4B |480.2 R_3 -.1349 R|3 .9379 LSA 791.7 MSA 176.5 554 25.3
BOE .0869 _A .3490 BC3 2.03G8 FSP -1099 SG| 1_.4 _ 490.9 THA 126.94 ELI 204.7 EL2 125.3 ALF 154.66

LAUN(J4 DATE SEP 5 1970 FLI_.IT TIME 106.DO ARRIVAL DATE DEC Z0 1970

H_LIOCENTRIC CONIC

RL I_O.B4 LAL .00

RiP 107.52 LAP 1.95

RC 65.403 5L 21.01

PLANETOCENTRIC CONIC

C3 11.DO1 VHL 3.317

LN(J,4 A_4TH LN_H T|ME

90.00 2 37 7

90.00 15 58 5

1130.00 4 1 5

100.00 17 16 48

110.00 5 15 21

110.00 18 19 2

DISTANCE 190.148

L_. 342.03 VL 27.0G0 GAL °4.52 AZL B?.47 HCA 129.41 _q4A 129.17 [CC .1_486 |NC 2.5260 Vl 29.540

L(1P 111.47 vP 37.9G3 GAP -4.94 ATP 91.60 TAL L_O.70 TAP 330.12 RCA 105.29 APO 153.04 v2 35._45

GP -36.99 7AL 120.88 ZAP 52.34 ETS 31.05 ZAIE" 135.01ET[ 302.70 ZAC 69.15 ETC 260.76 CLP -40.40

OLA 5.55 RAL 222.93 RIO 6567,4 MEL 11.506 PTH 2.00 _lP 4.807 OPA -57.61 RAP 236.84 ECC 1.1810

L-I Title IN| LAT |NJ _ IN| RT AS( IN| 4214TH IN| TIN[ PO CST TIN IN| 2 LAT IN| 2 LONG

1254.21 °Z0.31 44.01 76._0 109.96 3 14 42 1654.2 -17.61 36.54
4532.43 11.16 191.91 74.79 63.80 17 13 38 3952.4 7.55 185.09

1_3.38 -21.39 23.73 76.14 111.39 4 34 9 1383.4 -18.30 16.31

429_.49 12.DO |72.B0 74._6 62.41 18 28 17 5698.5 8.21 166.06
1750.99 -23.74 4.98 73.03 113.33 3 44 32 1151.0 -L:'0.12 357.71

4103.69 14,L_ |_6,_ 73,07 38,_8 19 27 26 3_03.7 9.96 150.21

DIFF£Pi_NTIAL r_Aq_CTION_

T_q_ -.03_0 TRA -.343g TC3 .9314 _4U .3133

• 1586 RRA .OfgO f_3-1.91_$ FAU .OTf_

FOr I.L_I9 FRA .335Z FC3-6.0453 [kqP 4f_31

• 1629 _RA .3451 _3 E.|_O0 FSP -|I_Z

LAUI_.J4 DATE _4[P 3 1970

t.4_L IOC£NTRIC cQqIc

RU 150.84 tat. .OD

A_P IO?.91 tAP 2.11

RC 67.486 GL 23.69

PLANE TOCENTR|C CONIC

C3 11.277 VHt. 3.3_8

LNO4 A_4TI,4 kNC_ TIN[

9O.DO 2-12 _7
gO.DO t45 _0 31

tOO.DO 3 43 17

IOO.DO- 17 37 52

JIO.DO 9 0

110.DO 18 37 1

OIFFERI_NTIAL COtI_CTION6

TD_ -.0299 TRA -,3_1_
mx .2331 A'RA ,0_0_

FOE 1.4108 FRA .3731

80£ .2544 dUmA ,3434

M|O-O01J_l_ E_ECUTICN ACCURACY ORIBZT DETERN|NATION ACCURACY

SGT 861,1 _ 1300.9 SG3 _94.7 ST |89.9 SR 277.1Ss 880.8

RRT -.7424 _ ,_ RTF -.7504 CRT -.3796 CRS -.9963 CST .3998

|Sf_,| i_3 -.|318 213 .9321 LS_ 926.3 NSA 173.7 SSA 22.0

9G1 1474.# _ 50_.9 THA 1_0.1_ ELl 291.4 KiP 167.0 ALF 112.22

FL|f_4T TINE l_.O0 ARRIVAL DATE DEC 22 1970

0IST/B_E L_6.1'Z_

341.03 VL 17.10| 6Ak -4.93 AZL 87.14 NCA 132.65 S_ 119.45 ECC .18271 1NC2.8631 Vl 29.540

L(:_ 114.71 VP 37.g_36 GAP -3.97 A2_P 91.94 TN. _O|.|O TAP 333.73 RCA IO9.79 APO 153.10 V2 35.249
GP -40.17 Z_t. |_0,67 ZAP 37.07 £TS _.76 ZN[ 133.20 £TE _7.83 ZAC -61.92 ETC _60.20 CLP -44.65

DLA 8.23 RI_ _3.34 RAD 6567,4 _k 31,518 PTH 2.01 VHP 4,718 0PA .-60.29 RAP 233.20 ECC 1.1856

L-| T|l_ IN| tAT |_ IN| RT A8( IN| AZNTH IN| Title PO CST TIN IN| 2 LATINJ 2 LONG
2349,08 -_.51 49.R 77.99 IO7.69 2 97 2 1745.1 -19.88 42.23

4471.80 8._O 187.26 75.43 6_,.93 17 35 3 3871.8 9.DO 180.53

Z0f_.83 -Z_J.43 _)._4 Tf,6_ 109.11 4 |7 47 1469.8 -k_3.61 21.69

4Z'_Z._ 9.56 |M.46 74._ 6| .94 |8 48 19 _G22.3 5.68 161.81

1827.77 -23._ 9._ _6.6| |J1.|S 9 31 6 12_7.8 -k=_.53 2.38

4037,09 11,83 1_3,05 _J,f_ _7.69 19 44 18 3437.1 7.48 146.65

NIO_ £_CUTION ACCURACY ORBIT DETERNINATION ACCURACY

TO3 .7f_1 _ .33M SGT 781.8 _ 14_.3 diG3 410.5 ST 181.8 SR 434.6 s| 985.5

RC3-2.0762 FAU .07847 RRT -.6_01 RRF .9693 RTlr: .6919 CRT -.3069 CRS -.9997 CST .3229

FC3.-_.0137 BSP 4890 _ 16_.2 R_ -.|0_0 R13 .9644 LSA 1078.5 NSA 172.1 5SA 16.9

_3 2.2137 FSP -lZ'Z8 SG| |_72.9 S_ 3_.0 THA 112.97 ELl 438.6 EL2 171.4 ALF 98.65
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE SEP 5 1970

HEL[(X;ENTRIC CONIC

RL 150.84 LAL .00

RP 107.50 LAP 2.25

RC 69.600 GL 26.54

PLAN[TC_[NTRIC CONIC

C3 11.685 VHL }.418

LNC_ ArNTH LN_H TINE

90.00 ! 58 I

90.00 16 45 30

100.OO 3 _4 54

IOO.OO 18 I 18

110.OO 4 45 42

110.00 18 57 0

FLIGHT TINE JI0.00

LCt. }42.03 VL 27.135 GAL

LOP 117.96 VP }8.023 GAP

GP -43.9! ZAL IZ0.17 ZAP

CJSTANCE 303.271

-4.54 AZL 86.76 HCA 135.89 SMA

-}.42 AZP 92.33 TAL 201.41 TAP

61,69 ETS 26.15 ZAE 131.08 ETE

ARRIVAL CATE CEC 24 1970

129.68 ECC .18088 INC 5.2373 Vl 29.540

337.29 RCA 106.22 APO 153.13 v2 35.253

292.75 ZAC 58.50 ETC 259.49 CLP -49.17

CLA 11.05 RAL ZE3.97 RAO 6567.4 VEL 11.536 PTH 2.01 VHP

L-I TINE IN| LAT IN| LONG IN| RT ASC |NJ A2NTH IN| TIME
2443,74 -24.39 56.54 B0.02 104.85 2 38 44

4387.91 6.07 |82.50 76.58 62.29 17 58 }8

2163.53 -25.38 35.63 79.72 106.35 4 O 57

A14}.}5 6.97 164.03 76.09 60.86 19 10 22

1910.69 -27.98 15.45 78.74 110.48 5 17 32

3968.96 9.32 149.36 74.66 56.96 20 } 9
01FFERENTIAL _CTJCNS

TOE -.O048 TRA -.3}86 TC3 .5609 8AU .3546

ROE .}678 RRA .0817 RC3-2.1995 FAU .07822

FOg 1.6041FRA .4282 FC3-5.7950 65P 5138

BOg .3679 BRA .3484 BC3 2.2699 FGP -12A2

NIC-COURSIE FXECUTION ACCURACY

SGT 693.9 SGR 1631.2 SG3 418.5

RRT -.5851 _ .976/t RTF -.5843

5t_ 1772.7 _3 -.0722 R|} .9742

S_! 1687.1 ,_2 544.1 THA 105.65

FLI_T TINE 1|2.00

Ol STANC[ 309.793

LAUNCH DATE S£P 5 19/0

HELI(X;ENTRIC CONIC

RL 150.84 LAL .O0

RP IO7.49 LAP 2.39

RC 71.7A0 GL 29.56

PLAMETOC[NTRJC CON'XC

C} 12.259 _ 3.501

LNO_ AZNTH LNCH TIME

90.00 I 36 39
90.00 17 13 44

IOO.OO 3 5 23
IO0.O0 18 27 41

II0.O0 A 30 IO

IIO.O0 19 19 23

OIFrERIENTIAL CCRRECTTCN$

TOE .0445 TRA -.3276 TC3 .3569 BAU ._7

ROE .4932 RRA .1142 RC3-2.3079 FAU .U773J

FOE 1.7580 FRA .4636 FC3-5.4599 8SP _85

BOE .4952 8RA .3469 BC3 2.}353 FSP -1276

4.676 CPA -62.95 RAP 228.50 ECC 1.1923

PO CST TIM IN| 2 LAT IN| 2 LONG

1843.7 -ZZ.I! 48.61

3787.9 2.31 175.83

1563.5 -ZZ.89 27.71

}54}.4 }.0} 157.45

1310.7 -24.94 7.60

5}69.0 4.91 143.06

ORBIT OETERNINATION ACCURACY

ST 174.1SR 619.6 SS 1091.0
CRT -.1186 ORS -.9995 CST .1303

LSA 1254.7 MSA 172.7 SSA 15.9

EL1 620.0 EL2 172.7 ALF 92.07

ARRIVAL OATE 0EC 26 1970

LOL 342.03 VL 27.162 GAL -4.53 A2L 86.34 HOL 139.12 SMA

LOP 121.20 VP }8.045 GAP -2.90 A2'P 92.77 TAL--LP01.62 TAP

GP -46.99 7AL 119.38 _P 645._4 ETS 23.J5 2_JE 128.63 ETE

OLA 13.95 RAL _'_4.83 RAO 6567.5 VEL 11.561PTH 2.02 VHP 4.688 OPA -65.52 RAP 222.55 ECC 1.2017

L-| TINE IN| L.AT IN| I._ IN| RT AfWC |NJ k2"t4TH IN| T|ME PO C$T TIM |NJ 2 LAT IN| 2 LONG
2552.64 -26.08 64.06 82.65 101.44 2 19 12 1952.6 -24.24 55.88

A299.18 3.24 177.52 78.31 61.85 18 25 25 3699,2 -.55 170.89
L_'_66.50 -27.15 42.76 82.38 103,00 3 4} 9 1666.5 -25.09 }4.56

4060.54 4,_0 159.44 77.77 60.38 19 35 22 }460.5 .22 152.91

2OO1.18 -29.96 21.74 81.52 107.25 5 3 31 1401.2 -27.33 13.55

3896.63 6.69 145.62 76.23 56.40 20 24 22 3298.6 2.23 139.37

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 610.7 SGR 1816.6 SG3 418.9 ST 181.2 SR 810.6 SS 1170.2

RRT -._ /_ .g6L_ RW -.3984 CRT .}}28 CRS -.9997 CST -.3243

S_ 1916.5 R_3 -.0459 R13 .9811 LSA 1424.7 MSA 171.2 SSA 13.8

SGI |835.3 _ 552.2 THA 98.57 ELI 812.9 EL2 170.4 ALF 85.55

129.86 ECC .17935 INC 3.6579 Vl 29.540

340.7A RCA 106.57 APO 15}.15 v2 35.255

287.52 ZAC 54.92 ETC 258.59 CLP -55.97

LAUNCH DATE 5EP 5 1970 FLIGHY TINE 114.00 ARRIVAL GATE CEC ?_ 1970

HELI(XENTRIC CONIC CISTANCE 316.289

RL 150.84 LAL .0(3 LOt. }42.03 VL 27,183 GAL -4.52 AZL 85.86 H(A 142.35 SMA 130.01 ECC .17806 IN( 4.1373 Vl 29.54_

RP 107.48 LAP 2.5} LOP 124.45 VP 38.062 GAP -2.39 A?P 93.28 T_U. 201.74 TAP 344.10 RCA 106.86 APO 153.16 v2 35,257

RC 73.903 GL 52.77 GP -50.55 7AL 118.29 ZAP 70.91ETS 19.70 ZAE 125.86 ETE 282.21 ZAC 51.24 ETC 257.49 CLP -59.03
PLANE TOC£NTRIC CONIC

C3 13.046 VHL 3.612 CLA 16.98 RAL 225.94 RAG 6567.5 VEL 11,594 PTH 2.03 VHP 4.761 CPA -67.88 RAP 215.1} ECC 1.2147

LNCH AZM..TH LNCH TIME L-I TIME IN| LAT IN| LONG IN| RT ASC IN| A?NTH IN| TIME PO C$T TIM IN| 2 LA T IN| 2 LONG

90.00 1 12 55 2675.26 -27.44 72.78 85.92 97.28 1 57 31 2075.3 -26.15 64,35

90.O0 17 46 18 4203.18 .lA 172.16 80.71 61.68 18 56 ZI 3605.2 -3.65 165.52

100.00 2 43 59 2181.63 -28.65 50.99 85.75 98.92 3 23 40 1781.6 -27.12 42.52

1OO.00 18 57 56 }972.03 1.21 154.57 80.12 60.13 213 4 8 5}72.0 -2.78 148.05

I10.OO 4 13 }8 2101.1} -31.78 28.97 85.02 103.32 4 48 39 1501.1 -29.62 20,45

IIO.OO 19 44 46 }825.29 }.91 141.76 78.43 56.0I 20 48 31 3225.} -.57 135.55

OlFFE_IENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .1165 TRA -.3171 TC3 .1223 8AU .4094 SGT 564.4 _ 1994.8 S_3 408.6 ST 243.0 SR 1023.8 $$ 1243.4

ROE .64L;_ RRA .1618 RC}-2.3444 FAU .07395 RRT -.0909 RAF .9861 RTF -.0786 CRT .7056 CRS -.9999 CST -.7014

FOE 1.8974 FRA .5190 FC}-4.9076 BGP 6158 _ Z073,1 823 -.0189 R13 .9860 LSA 1619.8 MSA 171.9 $SA 11.7

BO£ .6531 _RA .3560 8C3 2.3476 FSP -1254 .SGI 1995.5 S_ 561.9 THA 91.60 ELI 1038.5 ELI 169.8 ALF 80,23

LAUNA_H DATE SEP 5 1970 FLI_44T TIME 116.00 ARRIVAL GATE CEC 30 1970

HELIOCENTRIC CONIC

RL 150.84 LAL .(_0 LCt. 542.0} VL 27.199 G4L

RP 107.48 LAP 2.65 LOP 127.70 VP }8.074 GAP

0ISTANCE 322.758

-4.49 A2L 85.31HCA 145.59 SMA 130.12 ECC .17700 INC 4.6924

-1.89 A_P 93.87 TAL 201.77 TAP 347.}6 RCA 107.09 APO 153.15
Vl _9.540

V2 55.258
RC 76.087 GL 36.17 GP -54.17 ZAL |16,90 ZAP 75.31 ETS 15.75 ZAE 122.77 ETE 276._6 7AC 47.4H ETC 256.15 CLP -64.33

PLANETOCENTRIC CONIC

C} 14.124 VHL 3.758 OLA 20.13 RAL 227.30 RAO 6567.6 VEL 11.641 PTH 2.04 VHP 4.905 OPA -69.92 RAP 206.10 ECC 1.2324

LNCH A_MTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT AS( INJ A2'NTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG
gO.DO 0 A5 6 2817.62 -28.24 83.II 89.88 92.17 I 52 3 2217.6 -27.64 74.50

90.00 18 25 2 4095.45 -3.33 166.14 83.96 61.86 19 33 18 }495.4 -7.07 159.46

I{30.OO 2 19 24 2513.55 -29.66 60.66 89.79 93.93 } I 17 1913.5 -28.80 51.96

100.00 19 }5 26 3874.75 -2.09 149.24 83.27 60.17 20 38 0 3274.8 -6.04 142.68

110.00 3 55 ,32 2213.29 -33.23 37.39 89.33 98.53 4 32 15 1613.3 -31.69 28.50

110.00 L_3 l} 57 }747.78 .96 I}7.71 81.37 55.83 21 16 24 }147.8 -3.53 131.50

DIFFERENTIAL CORRECTIONS MI0-COUR_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TDE .2240 TRA -.2907 TC} -.1115 BAU .4}70 SGT 600.3 SGR2163.} SG3 }88.4 ST }71.4 SR 1243.4 SS 1297.2

ROE .8118 RRA .2219 RC}-2.5II4 FAU .06883 RRT .3026 RRF .9_ RTF .3170 CRT .8813 ORS -.9999 CST -.8798

FOE 1.9991 FRA .5711 FC5-4.2192 BSP 6681 ,_68 L:_Z.4.5.1 R_} .0047 RI} .98oJ0 LSA 1826.6 MSA 17}.2 SSA 9.9

_OE .8421 8RA .3729 _C} 2.314| FSP -1200 S(;| 2171.5 5_Z 570.0 THA _4.84 EL1 1286.6 EL2 169.6 ALF 74.98
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 047( _EP 5 1970

I'lL I(XENTRI C CONIC

RL I JJO .84 LAL .{30

RP 107.48 LAP 2.77

RC 78.289 GL 39.77

PLANE TocIrNTR IC CONIC.

C3 15.615 VI.iL 3.952

LNO4 A2_4TH LI_H TIME
gO.O0 0 9 27

90.00 19 13 _O

100.00 I 49 8

I(X3._3 20 16 51

|IO.OO 3 34 18

110.00 _ 48 I0

FLIGHT TIN[ 118.00 ARRIVAL 0AT[ JAN 1 1971

0| STANCE 329.198

LOL 342.03 VL 27.209 GAL -4.45 AZL 84.65 HCA 148.81 SIAA 130.19 ECC .17614 ]NC 5.3473 VI 29.540

LOP 130.95 VP 38.082 GAP -1.42 ATP 94.58 TAL 201.71 TAP 350.52 RCA 107.26 4PO 153.12 V2 35.259

GP -57,83 7AL 115.Z2 ZAP 79.44 ITS 11.26 ZA[ 119.40 [Tr 271.50 7AC 43.67 [TC 254.47 CLP -69.86

0LA 23.40 RAt." LP18.95 RA0 6567.6 VlEL 11.703 PTH 2.06 VHP 5.128 OPA -71 .53 RAP 195.41 ECC 1.2570

L-I TIN[ INJ LAT INJ LONG |NJ RT ASC INJ A2141"H ZNJ TIM[ PO CST TIN INJ 2 LAT INJ 2 LON6

2992.16 -28.03 95.86 94.42 83.79 0 59 19 2392.2 -28.32 87.21

3965.69 -7.45 158.84 88.34 62.60 ZO 19 56 3365.7 -11.07 152.02

2670.76 -29.82 72.33 94.33 87.80 2 55 39 20?0.8 -29.81 65.52

5762.53 -5.87 143.03 87.48 60.64 21 19 33 3162.3 -9.74 136.38

Z341.75 -3A.09 47.3Z 94.31 92.73 4 13 20 1741.7 -33.33 38.16

3664.10 -2.24 133.34 83.23 55.88 2J 49 14 3064.1 -(_.71 127.10

DIFFERENTIAL CORRI[CT IONS

T0£ .3783 TRA -.2712 TC3 -.3264 8AU .4640
m)£ .9994 _A .Z_N_7 RC3o2.1_7 FAU .06Z15

F0£ 2.0551 IrRA .5178 FC3-3.4461 8SP 7232

80(! 1.0686 _A .4019 6C3 2.2228 FSP -1120

LAUNCH OATIr SIEP 5 1970

HEL I(XENTRZC CCNIC

RL 150.84 LAL .OO

RP IO7.48 LAP 2.87

RC 80.507 GL 45.57

PLANETOCENTRIC CONIC

C3 17.714 V_ ,I.2D9
LNO'I A2_4TH LI_.H TINE

_0.00 23 8 52

90.00 20 26 5

100.00 1 6 33

100.00 21 14 59

110.00 3 8 23

110.00 21 29 40

0 IFF'ERIENTIAL _CTI_

T0£ .5940 TRA -.2"_ TC3 -o)03b eAU .4_6

1.2042 RRA .3895 RC3-2.0008 F/aJ .03420

FOg 2.0638 FRA .55fdl FC3-2.6487 8SP 7837

8OK 1.3428 BRA .4506 84:3 2.0632 F_P -1015

_IT _£TERNINATION 4CCUR4CV
ST 563.5 SR 1456.8 SS 1327.2

CRT .9468 CRS-J.O000 CST -.9466

LSA 2042.2 NSA 175.1 SSA 8.4

EL1 1552.7 EL2 170.1 4LF 69.63

N|0oCOJRSE EXECUTION ACCURACY

SGT 742.3 SGR 2310.6 SG3 338.8
.6OTt /IF ,9908 R1T .6224

SC.82426.9 R23 .0Z49 RJ5 ._08

•%1 2357.1 _ 577.9 THA 78.24

FLIGHT TINE 120.00 ARRIVAL 04TE JAN 3 1971

OISTANCE 335.610

LCL 342.03 VL 27.213 GAL -4.41A2'L 83.86HC4 132.04 SlAA 130.23 ECC .17547 IN(: 6.1368 Vl 29.540

LOP 134.20 VP 36.0_6 GAP -.9_ AZP 93.43 TAL L_31.56 TAP 355.59 RCA 107.38 APO 153.08 v2 35.258
GP -61.53 7AL 113.24 7AP 83.18 gTS 6.19 7AIE 115.77 KTK 266.10 7AC 39.81 £TC 252.42 CLP -75.58

0LA 26.79 RAL 230,91RAO 6_H_7.7 _IEL 11.794 PTH 2.09 UP 5_455 0PA -72.62 RAP J83.22 ECC 1.2915

L-I TIN[ INJ LAT |NJ LONG INJ RT A_ INJ A214TH INJ TIMK PO CST TIM INJ 2 LAT INJ 2 LONG

3241._0 -23.30 113.64 99.04 77.23 24 2 54 2641.5 -27.00 105.29

_h774.20 -13._G 147.76 94.58 64.73 21 28 59 3174.2 -16.55 140.64

_74.71 -_._4 87.19 99.67 80.08 1 54 29 2274.7 -29.42 78.65

3616.L_ -10.67 134.83 93.23 61.91 22 15 15 3016.2 -14.34 127.97

_493.57 -33.93 _.16 100.49 85.73 3 49 37 1893.6 -34.17 49.92

35713.12 °5.82 1215.41 g0.32 56.26 22 29 10 2970.1 -10.21 122.08

N|O'-_.OURSE ELOCUTION ACCURACY ORBIT 0ETERMINATION ACCURAC_

S_T 978.2 SGR 2424.2 SG3 321.7 ST 815.3 SR 1649.8 SS 1332.2

.T_32 _ .9_0 RTF .7898 CRT ,9722 CRS-I.0000 CST -.9727

21_13.4 1_3 .0429 R13 .9917 LS_ 2264.8 NS_ 178.0 SSA 7.1

8_1 2346.6 $62 587.1 THA 71.65 ELl 1832.2 EL2 171,8 4LF 64.09

LAUNCH OATE S£P 5 1970

HIELIC(ENTRIC CCJNIC

21. 150.84 L4L .00

RP 107.48 LAP 2.97

RC 82.739 6L 47.55

PLANET(XENTRIC CONIC

C3 20.758 VHL 4.556

LNCH A2'NTH LN_H Title

78:82 20 26 27

101.18 23 26 45

78.82 2O 1627

101.18 23 26 45

II0.00 2 32 45

110.00 22 23 33

FLIGHT TINE 122.00 ARRIVAL CATE JAN 5 1971

01STANCE 341.992

LQ. 342.05 VL 27.216 GAL -4.34 ATL 82.89 HC_ 155.26 S#44 13(3.24 ECC .17495 INC 7.1134 Vl 29.540

L0P 157.45 VP 38.0_6 GAP -o51 A?P 96.47 TAL 2OI.52 TAP 556.57 RCA 107.45 APO 155.02 V2 35.257

GP -65.28 ZAL 110.99 ZAP 86.46 [TS .47 7A£ 111.91ET[ 260.58 24C 35.89 ETC 249.82 CLP -81.51

0LA 30.27 RAL 255.19 RA0 6567.8 _IEL 11.922 PTH 2.12 VHP 5.915 OPA -73.12 RAP 169.92 ECC 1,3416

L-I TIN[ INJ LAT INJ LON_ INJ RT ASC INJ A2'I4TH INJ Till[ PC) CST TIN INJ 2 LAT INJ 2 LONG

_855.75 -20.713 155.7_ 102.89 67.40 21 50 22 3235.7 -23.58 148.08
5254.81 -20.68 112.94 102.88 67.39 24 21 0 2654.8 -23.57 105.30

3855.75 -20.70 155.72 102.89 67.40 21 30 22 3235.7 -23.58 148.08

5254.81 -20._8 112.94 102.88 67.39 24 21 0 2654.8 -23.57 105,30
2684.47 -32.02 73.713 106.89 77.34 3 17 29 2084.5 -33.43 64.75

3454.09 -I0.16 122.23 97.16 57.18 23 21 7 2854.1 -14.41 115.71

OIFFER1ENTIAL CORI_CTIONS

TOE .8953 TRA -.1570 TC3 -.6249 BAU .5088

ROg 1.4209 RRA .5033 RC3-1.7238 FAU .04543

F0E 2.0256 FRA .6846 FC3-1.8947 8SP 8432
BOE 1.6784 _RA .5272 8C3 1.8336 FSP -89_

NI0-Q_U_SE E_CUTION ACCURACY O_BIT 0£TERtAIN_TION ACCU_ACY

SGT 1280.1 SGR 2489.3 SG3 279.5 ST 1125.7 5R 1801.0 SS 1310.9

RRT .8_0 RRF .99_7 RTF .8753 CRT .9852 CRS-I.0000 CST -.9842

SC_ 2799.3 _3 .0392 R13 .9919 LSA 2489.2 NSA 182.1 SS4 6.1
SGI 2734.6 SG2 3_.5 THA 64.91 ELl 2116.7 EL2 175.0 ALF 58.19

LAUNCH OATE SEP 5 1970 FLIGHT TIN[ 124.00 ARRIVAL 0ATE JAN 7 1971

H[LIOCKNTRIC CONIC

RL 150.84 LAL .00 LQ. 342.03 VL 27.214 GAL

DISTANCE 348.341

-4.27 AZL 81.64 PICA 158.47 SMA I50.22 ECC .17457 IN_ 8.3610 Vl 29.540

RP 107.49 LAP 3oO6 LCP 140.713 VP 3_.O_2 GAP -.08 A2'P 97.79 TAL 200.99 TAP 359.46 RCA 107.49 4PO 152.95 V2 35.255
RC 84.985 GL 51.61 GP -69.16 ZAL 108._0 ZAP 89.19 ITS 353.94 ZAE 107,79 [TK 254.74 ?AC 51.85 ETC 246.38 CLP -87.71

PLANETC_ENTRIC CONIC
C3 25.346 VI.R. 5.034 0LA 33.79 RAL 233.83 RAO 6_.0 ¥1EL 12.113 PTH 2.17 VHP 6.555 OPA -72.98 RAP 156.04 KCC 1.417!

LNCH A2'NTH LNCH TINE L-I TIN[ INJ LAT INJ _ INJ RT AS( INJ A2'NTH INJ TIM[ PC) CST TIN INJ 2 L4T INJ _ LONG

70.75 19 42 12 4055.80 -21.48 17_.84 109.83 63.28 20 49 48 3455.8 -24.89 165.38

109.25 O 36 6 3131.95 -21.47 104.00 109.82 63.27 1 28 18 2532.0 -24.88 96.55

70.75 19 42 12 4035.80 -El .48 172._1 109.83 63.28 20 49 48 3455.8 -24.89 165.38

109.25 0 36 6 3131.95 -21.47 104.00 IO9.82 63.27 1 28 18 2532.0 -24.88 96.55

IIO.00 1 20 9 2997.36 -2fl.25 95.46 111.76 66.15 2 10 6 2397.4 -28.25 87.57

110.00 O 1 16 5238.39 -17.81 110.20 107.74 60.33 0 f15 14 2638.4 -21.62 103.15

OIFFER_NTIAL C.OR_ECTIONS NIO-CO_SE [_ECUTION ACCURACY ORBIT 0ETERNINATION ACCUR4CY

TOE 1.3131 TRA -.0476 TC3 -.6750 8AU ,3_12 8_T 16&2.g _ 2487.0 ,_3 234.8 ST 1494.6 _ 1882.6 55 1265.5

ROE 1.6374 RRA ._433 R(3-1.38_ FAU .0_650 RRT .8_JO RRF ._JZ8 RTF .9173 CRT .9881 CRS -.9999 CST -.9899

F0E 1.9463 FRA .7009 FC5-1,2398 8SP gO04 SC_ _9_0.7 1_3 .0747 R13 .9916 LS4 2709.9 MS4 187,9 SSA 5.1

BOg 2.0989 8RA .6450 8C3 1.5382 FSP -757 SGJ 2916.8 SG2 613.6 THA 57.69 ELI 2397.0 EL2 180.2 ALF 51.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH OATE .S{P 5 1970

eq[L IOCENTR [ C C_IC

RL 150.64 LAL ,_

RP 107.50 LAP 3.14

RC 87.241 GL 5_.73

PLANE T(X_ENTR I C CONIC

E3 32.648 VHL 5.714

LNO4 ATHTH LNCH TIME

64.74 |9 L=0 32

115.26 1 22 7

64.74 19 20 32

115.26 I 22 7

64.74 19 L_ 32

115.26 I 22 7

FLIGHT TIN[ 126.00 ARRIVAL DATE

CI STANCE 354.653

LOL 342.03 VL 27.2137 GAL -4.19 AZL 79.98 HCA 161 .67 SMA 130.I7 ECC .1743! INCI0.OZO9 Vl 19.540

LOP 143.95 VP 38.075 GAP .33 A_P _3.52 TAL 2130.57 TAP 2.24 RCA 107.48 APO 152.87 v2 35.253

GP -73.25 ZAL 105.81 ZAP 91.29 ETS 346.15 ZAE 103.38 ETr 248.04 ZAC 27.61 ETC 241.47 CLP -94.48

CLA 37.23 RAL 238.90 RA0 6568.3 VEL 12.410 PTH 2.24 VHP 7.464 0PA -72.14 RAP 142.13 ECC !.5373

L-I TINE |NJ LAT INJ _ INJ RT AS(: INJ AR'I4TH ZNJ TII._ PO CST TIM INJ 2 LAT INJ 2 LONG
42L:'0.59 -2|.30 185.81 118.05 58.71 20 3(3 53 3620.6 -25.28 178.67

3093.60 -21.28 100.85 118.04 58.70 2 13 41 2493_6 -15.27 93.71

42_D.59 -21.30 185.81 118.05 58.71 20 30 53 3620.6 -25.28 178.67

3093.60 -21.28 100.85 118.04 58.70 2 13 41 2493.6 -15.27 93.71

4220.59 -21.30 185.81 118.05 58.71 20 30 53 3620.6 -25.28 178.67

3093.60 -21.28 100.85 118.04 58.70 2 |3 41 2493.6 -25.27 93.71

JAN 9 197J

DIFFERENTIAL CORRECTIONS HID-COUREd[ EXECUTION ACCURACY ORBIT DETERI4INATION ACCURACY

TOE 1 .9182 TRA .1304 TC3 -.6483 BAU .5206 `%T 2067°8 SGR 2380.5 S_3 190.5 ST 1924.3 SR 1845.9 SS 1199.3

ROE 1.8149 RRA .B119 RC3-1.0012 FAU .02728 RRT ,9175 RRF .9916 RTF .9430 CRT .9900 CRS -.9997 CST -.9930

FOE 1.8354 FRA .7053 FC3 -.7233 6SP 9566 `%6 3155.2 1_3 .O897 RI3 .9910 LSA 291 7.2 NSA 196.3 SSA 4.4

60£ 2.6407 BRA .8225 BC3 I .1928 FSP -621 ,%1 3088.8 St,,2 633.9 THA 49.38 EL1 2659.8 EL2 188.4 ALF 43.80

LAUNCH OATE SEP 5 1970 FLIGHT TINE 126.00 ARRIVAL 0ATE

H[LIC_ENTRIC CONIC 0ISTANCI[ _0.9_0

RL 150.84 LAL .00 LOL 342.03 VL 27.197 GAL -4.09 AZL. 77.65 PICA 164.84 SI4A 13(3.11 ECC .17416 INC12,3509 VI 29.540

RP 107.51 LAP 3.21 LCP 147.213 VP 3_.065 GAP .73 AZP 101.93 TAL 200.07 TAP 4.91 RCA 107.45 APO 152.77 V2 35.249

RC 89.506 GL 59.70 GP -77.68 7AL 102.97 ZAP 92.72 ETS 335.78 ZAE 98.54 ETE 239.11 ZAC 23.02 ETC 233.44 CLP-102.B6

PLAN[TOC[NTRIC C(_NZC
C3 45.167 VHL 6.7210LA 40.45 RAL 242.37 RAO 6_.7 VEL 12.g05 PTH 2.35 VHP 8.797 OPA -70.49 RAP 128.63 ECC 1.7433

LNCH AZeNTH LI_H TINE L-I TINE INJ LAT INJ _ INJ RT ASC INJ A214TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG
59.82 19 10 38 43?0.66 -19.70 197.15 127.54 53.93 20 23 _8 3770.7 -24.27 190._8

120.18 1 59 42 3107.34 -19.69 100.86 127.53 53.93 2 51 29 2507.3 -24.26 94.19

fl9.82 19 I0 38 4370.66 -19.70 197.15 127.54 53.93 20 23 28 3770.7 -24.27 190.48

120.18 1 59 42 3107.34 -19.69 100.86 127.53 53.93 2 5_ 29 2507.3 -24.26 94.19

59.82 19 10 38 4370.66 -19.70 197.15 127.54 53.93 20 23 28 3770.7 -24.27 190.48

120.18 1 59 42 3107.34 -19.69 100.86 127.53 53.95 2 51 29 2507.3 -24.26 94.19
OIFFERIENTIAL CORRECTIONS MI0-CCURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE Z.8359 TRA .4453 TC3 -.5483 BAU .4958 ,%T 2575.3 `%R 2083.0 ,%3 149.1 ST 2422.4 SR 1588.4 SS 1122.3

ROE 1.8207 RRA .9999 RC3 -.6112 FAU .01871 RRT .9163 RRF .9652 RTF .9609 CRT .9885 CRS -.9986 CST -.995J

FOE I .7095 FRA ."_ FC3 -.3586 8SP 10081 _ 3313.0 R_ .1045 R13 .9904 LSA 3099.5 HSA 208.6 SSA 3.6

BOE 3.3700 8RA 1.0946 BC3 .8211FSP -491 ,%1 3246.2 ,%2 662.3 THA 38.42 EL1 2889.7 EL2 201.0 ALF 33.13

JAN lI 1971

LAUNCH OATE 5{P 5 1970 FLIGHT TINE I_0.00 ARRIVAL DATE JAN 13 1971

HELIC_[NTRIC CONIC OISTANCE 367.125

RL 150.84 LAL .00 LOt. 342.03 VL 27.184 GAL -3.97 ATL 74.13 PICA 167.98 SNA 130.02 ECC .17408 INC15.8716 Vl 29.540

RP 107.51 LAP 3.26 LOP 150.45 VP 38.032 GAP 1.10 ATP 105.54 TAL 199.46 TAP 1.44 RCA 107.38 APO 152.65 V2 35.245

RC 91.778 GL 63.21 GP -82.61 7AL 100.06 ZAP 93.44 ETS 318.19 ZA[ 93.05 ETE 223.16 ZAC 17.80 ETC 216.94 CLP-II7.61

PLAN[TO¢ENTRIC CONIC
C3 69.026 VHL 8.30_ GLA 43.10 RAL 246.22 RAD 6569.3 VEL 13.798 PTH 2.52 VHP 10.879 OPA -67.75 RAP I15.87 ECC 2.1360

LNCH A_NTH LNCH TII,_ L-I Till[ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ _ LONG

56.04 19 9 52 4519.10 -16.28 207.23 138.05 49.53 20 25 11 3919.1 -21.37 201.12

123.96 2 31 12 3167.12 -16.27 103.21 138.03 49.52 3 23 59 2567.1 -21.35 97.10

56.04 19 9 52 4519.10 -16.28 207.23 138.05 49.53 20 25 I1 3919.1 -21.37 201.12

123.96 2 31 12 3167.12 -16.17 103.21 1)8.03 49.52 3 23 59 2567.1 -21.35 97.10

56.04 19 9 52 4519.10 -16.28 207.23 138.05 49.53 20 25 11 3919.1 -21.37 201.12

123.96 2 31 12 3167.12 -16.27 103.21 138.03 49.5_ 3 23 59 2567.1 -21.35 97.10

DIFFERI[NTIAL CORRECTIONS NI0-C.,CURSE ERECUTION ACCURACY CRBIT OETERNINATION ACCURACY

TOE 4.2757 TRA 1.0871 TC3 -.3839 BAU .4L_09 ,%T 3186.8 SGR 1335.9 ,%3 113.1 ST 2964.7 5R 816.9 55 1053.3

ROE I .0979 RRA 1.0817 RC3 -.2463 FAU .01071 RRT .83L:_ I_F .9206 RTF .9783 CRT .9609 CRS -.9791 CST -.9971

FOE 1.9985 FRA .708_ FC3 -.1343 B_P 10547 SC_ 3455.4 R23 .1178 RI3 .9900 LSA 3242.7 MSA 225.9 SSA 2.8

_OE 4.4144 _RA 1.53_ 6C3 .4561 FSP -375 ,%1 3_4.3 _ 697.5 THA 20.12 ELI 3067.4 EL2 218.7 ALF 14.91

LAUNCH DATE SlIP 5 1970 FLIGHT TIN[ 132.{X:) ARRIVAL 0ATE JAN 15 1971

H_LIC(ENTRIC CONIC DISTANCE 373.229

RL 150.84 LAL .00 LOL 342.03 VL 27.169 GAL -3.82 AZl. _.21 PiCA 171.05 Sl4A 129.91ECC .1740Z INC2¢.7930 Vl 29.540

RP 107.33 LAP 3.31 LOP 153.70'VP 38.036 GAP 1.44 AZP 111.55 TAL 198.71 TAP 9.76 RCA 107.30 APO 152.52 V2 35.240

RC 94.096 GL 65.53 GP -86.55 _L 97.18 ZAP 93.44 ETS 274.32 ZAE 86.31 ETE 181.01 ZAC 11.41 ETC 170.fl7 CLP 176.05

PLAN[TOCENTRIC CONIC

C3 122.258 VHt. 11.057 OLA 44.51 RAL 2_10.27 RAO 6570.3 VEL 15.607 PTH 2.78 VHP 14.454 OPA -63.32 RAP 104.09 ECC 3.0120

LNCH A2'NTH LNCkl TINE L-I TIN[ INJ LAT INJ L.OCG INJ RT AS(: INJ A214TH |NJ T|ME PO CST TIM INJ 2 LAT INJ 2 LONG
54.11 19 18 22 4664.63 -10.94 215.39 148.95 46.58 20 36 6 4064.6 -16.37 209.76

125.89 2 54 59 3272.03 -10.92 107.71 148.93 46.58 3 49 31 2672.0 -16.35 !02.08

54.11 19 18 22 4664.63 "10.94 215._ 148.95 46.58 20 36 6 4064.6 -16.37 209.76

125.89 2 54 59 3272.03 -10.92 107.71 148.93 46,58 3 49 31 2672.0 -16.35 102.08

54.11 19 18 LPZ 4664.63 -!0.94 215._9 148.95 46.58 20 36 6 4064.6 -16.37 209.76

125.89 2 54 59 3272.03 -10.92 107.71 148.93 46.58 3 49 31 2672.0 -16.35 102.08

OIFFERI_NTIA_ COE_IECTIONS NI0-C._URS[ [XECUTION ACCURACY CR61T DETERNINATION ACCURACY

TOE 5.4672 TRA 2.3135 TC3 -.1356 6AU .LP'Z21 ,%T 3307.8 _ 13_.5 ,%3 84.4 ST 2877.5 SR 1339.4 S5 1030.8

ROE-2.5847 RRA ,_065 RC3 .0085 FAU .00268 RRT -.B559 RRF -.8269 RW .9972 CRT -.9843 CRS .9799 CST -.9997

FOE 1.5613 FRA .7_08 FC3 -.0190 BSP 10928 S_ 3568.7 _23 -.1180 R13 -.9915 LSA 3329.8 HSA 221.2 SSA 1.9

BOE 6.0474 BRA 2.3135 6C3 .1359 FSP -280 ,%1 3508.4 ,%2 653.2 THA 160.17 ELI 3166.7 EL2 214'6 ALF 155._6
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JPL TM 33-99 . EARTH--VENUS TRAJECTORIES I VOL 5. 197OJ

LAUNCH CATE SIEP 5 1970

HELIOCENTRIC CONIC

RL 150.84 LAL .00

RP 107.55 LAP 3.35

RC 96.339 GE 64.73

PLAN[ TOCENTRIC CONIC

C3 273.497 VHL 16.5)8

LNCJ.I ATMTH LNCH TINE

56.35 19 41 37

123.65 3 0 24

_6.35 19 41 37

I23.65 3 0 24

56.35 19 4J 37

125.65 3 0 24

FLIGHT TINE 134.00 ARRIVAL DATE JAN 17 1971

C I STANCE 379.108

LOL 341.03 VL 27.150 GAL -3.63 ATL 56.50 HCA 173.93 SN4 129.78 ECC .J7384 1NC33.4990 VI 29.540

LOP 156.95 VP 38.018 GAP 1.72 AZP 123.35 TAL 197.74 TAP 11.66 RCA 107.22 APO 152.34 V2 35.235

GP -79.73 7AL 94.47 Z4P 92.76 [TS 213.16 Z_E 76.70 [TE IZI.51 ZAC 3.21 [TC 67.30 CLP 105.68

CLA 42.87 RAL 253.86 RAO 6571.6 VEL 19.870 PTH 3.13 VHP 21.545 0P4 -55.53 RAP 93.42 [CO 5.50l!

L-I TIN[ INJ LAT INJ LONG INJ RT A_ ]NJ AZI_ITH INJ TIM[ PO CST TIN INJ 2 I,.AT INJ 2 LONG

4771.86 -4.61 219.06 158.89 47.33 21 ! 9 4171 .9 -10.00 213.51

3426.76 -4.59 115.65 J58.88 47.33 3 57 30 2826.8 -9.98 110,11

4771.86 -4.61 219.06 158.89 47.33 21 1 9 4171.9 -|0.00 213.51

3426.76 -4.59 115.65 158.88 47.33 3 57 30 2826.8 -9.98 J10.11

4771.86 -4.6J Z19.06 158.89 47.33 21 J 9 4171.9 -I0.00 213.51

3426.76 -4.59 115.65 158.88 47.33 3 57 30 2826.8 .-9.98 110.11
0 IIrF'rR[NTIAL CORRI[CT IONS

TOE 1.9183 TRA 2.0023 TC3 .0014 BAU .4089

RO£-8.68OO 1_4-3.3894 RC3 -.1118 FALP.00891

FOE J.7325 FRA .9310 FC3 .0282 BSP 10962

BO£ 8.8894 _qA 3.9367 _3 .1118 FSP -211

LAUNCH 0ATE SEP 5 1970

HELIOCENTRIC CC_II C

RL 150.84 LAL .00
RP 107.57 LAP 3.37

RC 98.624 GL 54 ._N_
PLANE T(XENTRIC CONIC

C3 847.566 VI,.IL 29.113

LNCH A2_4TH LNCH Till[

73.O7 21 24

IO6.93 I 39 3

73.07 21 14 28

106.93 I 39 3
110.00 3 16 5

110.00 0 40 32

O IFFER[NT I AI. ODR_IECTIOMS

T01[-3.1777 TRA .8_3 TC3 -.O595 8AU 2.5763

RO-12.7284 I_A-7.4950 11_3 -.2|94 IrAu-.O4L_27

FOE 2.3287 FRA 1.5745 FC3 .0432 BSP 9879

801r13.11gO _A 7.5444 _3 ._74 FSP -169

NIO-COURSE EXECUTION ACCURACY CRBIT 0ETERNINATION ACCURACY

SGT 1156.6 SGR 3427.5 SG3 64.8 ST 722.7 SiR 3045.4 SS 1144.O

l_T -._72 1_ r -.9696 RTF .9405 CRT -.9701 CRS .9983 CST -.9825
_H517.4 1_3 -.O918 R13 -,9947 LSA 3327,8 NSA 177.8 SSA 1.8

SGI 3581.1 _ 510.8 THA 107.02 ELI 3125.3 EL2 171.0 ALF 103.00

FLIGHT TIN[ 136.00

OI STANCI£ 384 .L_85

LO. 342.03 VL 77.130 GJl. °3.79 ATI. 18.35

lOP 1C:O.20 vP 37.998 GAP 1.80 ATP 151.60 T4L

GP -82.55 ZAL 92._ ZAP 91.64 [TS 190.52 ZAI[

ARRIVAL OATE JAN 19 197l

176.16 _44 1L_9.64 ECC .17304 INC61.6519 VZ 29.540

196.10 TAP 12.27 RC4 107.21APO 152.07 V2 35.289

59.L_3 ETE 100.34 Z4C 15.70 ETC 292.32 CLP 93.55

OLA 32.63 RAI. 255.30 RAO 657"Z.8 VEL 31.1_ PTH 3.47 VHP 37.715 OPA -39.27 RAP 84.24 ECC14.9488
L-I TINE INJ I._T INJ LO_ INJ RT ASC INJ 4214TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

4613.37 -.O8 2OZ.74 165.J9 57.37 22 31 82 4013.6 -4.38 196.4!

37_K}.05 -.06 140.87 |65.18 57.37 2 42 3 31BO.J -4.37 134.54

4613.57 -.08 _02.74 185.19 57.37 22 31L_ 4013.6 -4.38 196.4!

3780,05 -.06 140.87 165.18 57.37 2 42 3 3180.1 -4.37 134.54

3481.01 -9.16 123.68 171.06 56.92 4 14 6 2881.0 -13.45 117.21

_HJ_O.61 9.01 148.91 159.31 56.89 1 46 _3 3360.6 4.59 142.62

NIO-CX_ _CUTION ACCURACY OR8IT OET[RNINATION ACCURACY

SGT 741.8 _ 331_.9 .%3 55.2 ST 628.4 SR 2559.8 SS 1_38.8

I_T .8731 _ -._81RTF -.6_09 CRT .9544 CRS .9996 CST .9452

3395.1 1_3 -.0_03 R13 -.9964 L$A 3046.0 MS_ 192.5 SSA 1.6

SGI 3351.4 ,_2 543.0 THA 81.18 ELI 2629.5 EL2 182.6 ALF 76.75

LaUN_H 04TE S£P 5 1970

HELI(XENTRIC CONIC

RL !50.84 LAL .00

RP 107.59 LAP 3.39

RC 100.910 GL -52._,0

PL41q_ TO_[NTRI _ _ONIC

C3 987.714 VI4L 31.428

LNO4 ATNTH LNCH TIN[

20.40 3 50 7

159.60 14 28 25

20.40 3 50 7

159.60 14 28 25

20.40 3 50 7

159.60 14 28 25

FLIGHT TINE 138.00 ARRIVAL _AT[ JAN 21 1971

DISTANCE 395.074

LOt.- 342.03 VL 27.107 G4L °4.05 AZL 157.24 NCA 183.68 SMA 129.48 ECC .17898 INC67.2370 Vl 29.540

LOP 163.45 VP 37.975 GAP 5.41 AZP 22.81 TAL 199.17 TAP 22,85 RCA 106.31 APO 152.66 v2 35.222

GP 59.53 ZAL 92.71 TAP 93.02 ETS 181.55 ZAE 63.15 ETE 269.76 ZAC 136.88 ETC 280.78 CLP 95.97

OLa -72.13 RAL LP_0.1kl RA0 6572.9 VEL 33.302 PTH 3.50 VHP 40.491 OP_ 79.85 RAP 35.93 ECC!7.2553

L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ 4274TH ZNJ TII4_ PO CST TIM INJ 2 LAT INJ 2 LONG

2443.27 -.36 79.36 130.94 16_.13 4 30 50 1843.3 7.25 77.31
677.39 o.36 286.75 130.96 162.13 14 59 42 77.4 7.26 284.70

2443.27 -.36 79.36 130.94 162.13 4 30 50 1843.3 7.25 77.31

677.39 -.36 286.75 130._ 16_.13 14 39 42 77.4 7.26 284.70

2443.27 o._ 79._ 130.94 18_.13 4 _0 _0 1843.3 7.25 77.31

677.39 -.36 186.75 130._ 162.13 14 39 42 77.4 7.26 284.70
01FFERIENTIAL _CTION$

TOE 5.9866 TRA I.O(UI'_TC3 -.10'Z_ 8AU 3.18_7

R0-15.09_0 RRA -.28_8 RC3 .2183 FALF'.04971

rOE-3.3121 FRA -.0564 FC3 .0436 BSP 10_104

_O£16.2369 82_ 1.1021BC3 .2413 FSP -182

LAUNCH OATF _P 5 191'0

I'lL IOC£NTRIC C_NIC

RL I_.84 LAL .00

RP IO7.61 LAP 3.39

RC JO3.19_ GI. -63.89

PLANETO_.FNTRIC C_lql C

C3 314.OGO VI'4L 17.713

LNCH ATNTH LNC_ T|NIE
1J.38 0 53 49

166.62 12 0

13.38 0 53 49
166.62 12 0 36

13.38 0 53 49

166.62 12 0 36

OIFFE_NTIAL COI_RIEC TI OIqS

TOE .4247 TRA oSL_'_O TC3 -.0393 8t4,1 .6576

ROE-7,5976 RRA-1,7915 RC3 ,15|6 FAU-,OO_49

F0£-1.7161 FR4 -.36_9 FC3 .0234 8SP 12041

BOE 7.6094 BRA 1.8_d_ Be3 .1566 FSP -L=_'ZI

NI0-OC_,IR_ [X£CUTION ACCURACY ORBIT OETERNIN_TION ACCURACY

SGT 1417.5 _1_ 3079.4 SG3 57.4 ST 1107.9 SR 2752.4 SS 2112.9

RRT -.9157 _ .9993 RTF -.9110 CRT -.9882 CRS-I.0000 CST .9879
33_0.0 _3 -.0778 R13 .9963 LSA 3638.8 NSA 162.6 SSA 2.3

SGI 3349.2 SG_ 523.9 THA 113.46 ELI 2962.8 EL2 J57.7 ALF 111.76

FLI_4T TINE JdlO.OO

OISTANC[ 400.064

LOL 342.03 VL 27.082 GAL -3.66 421. 1_.07 HCA 185.77 SNA

IOP 166.70 VP 37.9_*0 GAP 3.44 AZP 54.07 TAL |97.37 TAP

GP Tt.Z7 7AL 94._ ZAP 95.38 ETS 170.f_ 7AE 82.09 ETE

OLA -78.25 RAt. 180.Z| RA0 8571.8 VI[L _[}.8_ PTH 3.18 VHP L_Z.800 OPA 78._>0 RAP 273.07 £CC 6.169!

LoJ TJNE |NJ LAT JNJ _ |NJ RT A_,C |NJ AZI4TH |NJ TINE PO CST TIM INJ 2 LAT |NJ 2 LC_G

23_8.46 5.51 81.g_ 89.05 J68.19 I 33 18 1768.5 13.34 80.72
5863.79 5.51 _.14 89.07 1_.19 13 38 L_O 5263.8 13.34 258.98

2368.46 5.51 8l.g_ 89.05 188.19 I 33 18 1768.5 13.34 80.72
5863.79 5.51 L_O.Z4 89.07 168.19 13 38 20 5263.8 13.34 258.98

_N'_8.46 5.51 81.98 89.05 |68.19 I 33 18 1788.5 13.34 80.72

5863.79 5.51 _.24 89_07 168.19 13 38 ZO 5263.8 13.34 258.98

NIO-COIJI_E [_CUT|ON ACCURACY ORBIT OETERNIN_TION ACCURAC_

S6T 851.4 S_ 3795.9 _3 _9.5 ST 284.0 SR 2600.2 SS 1144.7

RRT -.8_ _ .9978 R1T -.8254 CRT -.7439 CR$ -.999§ CST .7219

3890.Z R_3 -.0786 R13 ._9_3 LSA 2848.7 M$A 193.4 6SA 1.5
SGI 3866.2 SG2 43J .3 THA 10| ,OJ ELI 2608.8 EL2 189.2 ALF 94.67

ARRIVAL 04TE JAN 23 J971

129.31 [CC .17793 INC36.0721 VI 29.540

23.14 RCA IO6.31 4PO 152.32 V2 35.215

238.49 ZAC 154,48 ETC 280.24 CLP 115.!8
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CAT[ SEP S 1970 FLIGHT TIN[ 142.00 ARRIVAL DATE JAN 25 1971

HfL IOCENTRIC CONIC

RL 150.84 LAL .iX] LOL 342.03 VL 87.056 GAll

RP 107.64 LAP 3.39 LOP 169.94 VP 37,924 GAP

RC-105.482 GL -65.46 GP 81.17 7AL 95.79 ZAP

PLAN[ TOCFNTRIC CONIC

C3 137.515 VHL 11,727

LNOI A2'NTH LNCH TINE

14.72 0 15 47

165.28 lI 17 13

|4.7_ 0 |5 47

165.28 11 17 13

14.72 0 15 47

165.28 lI 17 13

O IFFERENTIAL CORR[C T1015

T01r-3.7477 TRA-I .32J7 TC3 -.0?06 BAU .1_)5

ROIr-t .3645 RRA -.9813 RC3 -.027B IrAu .00_i8

FDE-I.1941 FRA -.4048 IrC3 -.0433 6SP |2878

eOE 3.9884 6RA 1.6461 6C3 .0759 FSP -199

DISTANCE 405.819

-3.42 AZL 113.26 PICA 188.61 SNA 129.13 ECC .17804 1NC23.2641 VI 29.5"0

3.67 ATP 66.97 TAL 196.15 TAP 24.75 RCA 106.14 APO 152.12 vz 35.207

96.68 ETS 105.26 ZA£ 9"4.24 ETE 192.99 ZAC 161.81 ETC 233.27 CLP 169.31

DLA -77.07 RAL 170.01 RAO 65?0.5 Y1EL |6.069 PTH 2.83 VHP 15.111 DPA 68.34 RAP 256.45 ECC 3.2631

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN XNJ 2 L4T INJ 2 L(_G

1241.29 13.78 79.76 76.77 166.68 0 53 9 1641.3 21.55 78.20

3740.79 13.78 259.35 76.79 166.68 12 52 54 5140.8 21.56 257.79

2241.23 13,78 79.76 76.77 166.68 0 53 9 1641.3 21.55 78.20

3740.79 I-3.78 159.35 76,79 166.68 12 52 54 5140.8 21.56 257.79

2241.25 13,78 79.76 76.77 166.68 0 53 9 1641.3 21.55 78.20

5740.79 I3.78 259.35 76.79 166.68 12 52 34 5140.8 21.56 257.79

NID-_ EXECUTION ACCURACY QRSIT DETERNINATION ACCURACY

SGT 344_.Z `%R 2245.3 SG3 91.9 ST 2023.5 SR 926.2 SS 836.7

RRT .9653 RRF .9586 RTF .9987 CRT .9475 CRS -.9426 CST -.9999

4093.0 R_ -.0993 RI3 .9940 LSA 2363.1 NSA 276.7 SSA 1.8

SGI 4063.1 SGZ 493.9 THA 32.89 ELI 2210.7 rl_ 271.4 AllF 23.80

LAUNO4 DATE SIEP 5 1970 FLIGHT TINE |44,_ ARRIVAL 0ATE JAN 27 1971

HEL IOCi'NTRI C CCNIC

RL 150.84 LAL .(30 _ 342.03 VL

RP 107.66 LAP 3°37 L(3P 173.18 VP

RC IO7.765 GL -63.75 GP ?6.58 7N.

PLANE TOCFNTRJC CONIC

C3 76.76! Wit. 8.761

LNCH 42'NT4_ LNCH TINE:
|6,47 0 39 44

163.33 11 34 10

16.47 0 39 44

163.53 II 34 |0

16.47 0 39 44

163.53 11 34 10

DIFFERENTIAL CCI_C TIONS

TOE-Z.9391 TRAol.296! TC3-.5893 BAU .4114

ROE I .5685 RRA .214_'Z RC3 .0960 FAU .01640

F0[-1.3108 FRA -.3952 FC3 o.1849 BSP 12578

BOE 3.3314 BRA I .3134 BE3 .4009 FSP -375

DISTANCE 411.783

27.O27 GAL -3.Z1 421.. 106.93 P(A J9J.65 Sl4A 1_.94 ECC .17852 INC16.9288 Vl 29.5A0

37.896 GAP 3.96 AZP 73.40 TAL 195.06 TAP 26,71 RCA 105.92 APO 151.96 v2 35.198

97.10 ZAP 102.49 ETS 59.46 7AE 99,10 ETE 147.63 7AC 163.60 ETC 210.79 CLP-158.74

DLA -75.55 RAL 175.13 RN:) 6569.5 VlEL 14.073 PTH 2.57 VHP 11.363 DPA 60.87 RAP 249.76 ECC 2.2633
I.-I TINE INJ LAT INJ LO_ INJ RT A_ INJ AZNTH INJ TZNE PO (:ST TIN INJ 2 LAT INJ 2 LONG

2115.19 21.77 ?6.?5 79.22 164.41 I 15 0 1515.2 29.46 74.69

5620.80 21 .?? 258.05 79.24 164,41 I 5 7 51 50,20.8 29.46 256.00
2115.19 21.71' ?6.75 79.12 164.41 1 15 0 1515.2 29.46 74.69

5620.80 21.77 258.05 79.24 164.41 13 ? 51 50213.8 29.46 256.00

2115.19 Zl.?? 76.75 79.12 164.41 | |5 0 I515.2 29.46 74.69

5620.80 2|.77 258.05 79.24 164.41 15 7 51 5010.8 29.46 256.00

NIO-CCURSE E_ECUT|ON ACCURACY CRSIT OETERNINATION ACCURACY

SGT _61.8 _ 1178.8 SG5 1|9.5 ST 2175.6 SR 1039.2 SS 895.2

RRT -.8511 RI_ -.9261 RTF .9851 CRT -.9472 CRS .9826 CST -.9902

`%6 4133.5 1_3 .|528 R|3 -.9889 LSA 2553.0 NSA 310.5 SSA 2.5

•_1 4089.8 S_ 599.5 THA 165.47 ELI 2391.9 EL2 303.0 ALF 155.23

LAUNCH OAT[ _d[P 5 1970 FLIGHT TINE 146.00 ARRIVAL DATE JAN 29 1971

HI[LI(XENTRIC CONIC DISTAIn[ 417.807

RL 150.84 LAL .(30 llOL 542.03 VL 26.998 G4L -3.01 AZL 103.22 PICA 194.77 SNA 126.74 ECC .17922 1NC15.2184 Vl 29.540

RP 107.69 LAP 3.34 LOP 176.4_ VP 37.866 GAP 4.27 ATP 77.20 TAL 194.01 TAP 28.79 RCA 105.67 APO 151.82 v2 35.189

RC 110.046 GL -60.87 GP 70.67 7AL 98.04 2AP 106.61 ETS 50.66 7AE 104.43 ET[ 139.85 ZAC 161.93 ETC 221.65 CLP-149.70

PLANETO([NTRIC CONIC

C3 49.807 VHL 7._? OL4 -73.89 RAL 184.08 RAO 6568.8 VI[L 13.063 PTH 2.39 VHP 9.264 OPA 54.44 RAP 245.52 ECC 1.8197

LNCH AZNTH LNCH TIN[ L-LTIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

18.38 1 19 19 L='O06.92 28._ 73.14 85.10 161.61 I 52 45 1406.9 35.92 70.45

161.62 12 6 0 5520.05 28.37 256.58 85.12 161.61 13 38 0 4920.1 35.92 253.69

18.38 1 19 19 2006.92 28.36 73.14 85.10 161.61 I 52 45 1406.9 35.92 70.45

161.62 12 6 0 §5213.05 88.37 236.58 85.12 161.61 13 38 0 4920.1 35.92 253.69

18.38 1 19 19 2006.92 28.36 75.14 85.10 161.61 I 52 45 1406.9 35.92 70.45

161.62 12 6 0 5520.05 28.37 256.58 65.|2 161.61 13 38 0 49_O.1 35,92 253.69
01FFERENTIAL CCIK_IECTIONS N|D-C(3URSI[ [_[CUT|()I ACCURACY ORBIT 0£TERNINATION ACCURACY

TOE-2.7273 TRA-I.0574 TC3 -.7978 8AU .5696 `%T 3966.9 SGR 1725.2 SG3 158.8 ST 2400.9 SR 1459.3 SS 1067.4

ROE 1.7425 RRA ,3016 R_3 .3083 FAU .01602 RRT -.9191 I_F -.gBL_ RTF' .9755 CRT -.9776 CRS .9971 CST -.9907

FOE-I.5870 FRA -.3915 FC3 -.4323 BSP 13792 St_ 4525.0 R_3 .1493 RI3 -.9856 LSA 2983.4 NSA 272.9 SSA 3.3
BOE 3.2364 8RA 1.O996 6(:3 .8354 FSP -529 SGI 4E84.6 S_Z 589.8 THA 157.57 ELl 2787.1 [42 260.8 Allr 149.33

LAUNCH OAT[ SEP 3 1970 FLIGHT TINE 148.00 ARRIVAL DATE JAN 31 1971

HELIC_ENTRIC r,,(3NZC

Rll 150.84 LAL .00

RP 107.72 LAP 3.30

RC 112.324 GL -57.57

PLANETC_[NTRZC CCN]C

C3 35.679 VHt. 5.973

LNCH A2'NTH LNCH TIN[
20.55 2 1 7

159.45 12 58 _0

20.55 2 1 7

159.45 12 58 50

20.55 2 1 7

159.45 12 38 50

OlFFER[NTIAL CCN1MECTIONS

T0[-2.6680 TRA -.8514 TC3-1.2489 6AU .6588

ROE 1.6002 RRA .L_07 RC5 .4834 FAU .03345

FO[-1.8011 FRA -.3_O8 FC3 -.8118 6SP 15813

E_3£ 3.1111 8RA .8795 6C3 1.3391FSP "-626

_ISTM_CE 413.858

LOL 342.03 VL 26.967 GAL -2.80 A21. 100.79 _ 197.94 SNA 128.53 £CC .18OO5

LC_ 179.66 VP 37.835 GAP 4.58 A2P 79.73 TAL 19"4.95 TAP 30.69 RCA 105.39
GP 64.92 ZAL 96.55 ZAP 110.85 ETs 48.18 ZAE 108.79 ETE 158.92 ZAC 158.57

INC10.7877 VJ 29.540

APO 151.68 v2 35.179

ETC 231.97 CLP-147.12

0LA -71.00 RAL 193.44 RA0 6568.4 _IEL 12.552 PTH 2.27 VHP 7.982 OPA 48.57 RAP 242.57 ECC 1.5872

L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIN[ POCST TIN INJ 2 LAT INJ 2 LONG

1918.09 33.58 6_,_ 91.06 158.28 2 33 3 !318.1 40.76 65.51
5440.91 33.39 254.44 91.09 158.28 14 9 31 4840.9 40.76 250.96

1918.09 33.58 69.00 91.06 158.28 2 33 5 1318.1 40.76 65.52

5440.91 35.39 254.44 91.09 156.28 14 9 31 4840.9 40.76 250.96
1918.09 33.58 69.00 91.06 158128 2 33 5 1318.1 40.76 65.52

5440.91 35._ 254.44 91.09 158.28 14 9 31 4840.9 40.76 250.96

N|O-CCURSIE EXECUTION ACCURACY OR61T DETERNINATION ACCURACY
SGT _970.| `%R 1777.3 SG5 192.8 ST 2679.6 SR 1548.7 SS 1210.5

RRT o.9554 RRf" -.9_72 R1T' .9688 CRT -.9860 CRS .9990 CST -.9923

SG6 4549.8 RS_ .1732 RI3 -.9803 LSA 3314.4 _sA 242.4 ssA 4.1

SGI 4511.2 ,%2 578.6 THA 156.84 ELI 2;086.8 EL2 224.1 ALF 150.15
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970,

LAUNCH DATE SEP 5 1970 IrLIGH1 TIN[ 1SO.D0 ARRIVAL DATE FEB 2 1971

HELIOCENTRIC CONZC DISTANCE 429.910

RL 150.84 LAL .0(3 LCt. 342.03 VL 26.935 GAL °2.59 ATL 99.07 HCA 201.12 SNA

RP 107.75 LAP 3.Z6 LOP 182.90 VP 37.803 GAP 4.89 AZP 81.$3 TAL 191.87 TAP

RC. 1|4.599 GL -54.|1 GP 5._._4 ZAL 98.65 ZAP 115.09 ETS 47.33 ZAE 112.41 ETE
PLANE TC_ENTRIC CCNIC

C3 27.402 VHL 5.235 DLA -69.92 RAL Z02.16 RA0 6568.1 _EL 12.197 PTH 2.19 VHP

LNCPI ATMTH LNCH TIME L-I TINE INJ LAT

22.95 2 41 1 1845.67 37.01

157.05 13 B 31 5_0.74 37.02

22.95 2 41 1 1845.67 37.01

157.05 13 B 31 5380.74 _Pt.02

22.95 2 41 J 1845.67 37.01

157.05 13 8 31 5_I0.74 37.0_

DIFFERENTIAL CORRECT IONS
TDE°2.6151 TRA -.694fl TC3-1.7753 BAU .6912

ROE 1.4054 RRA .1402 RC3 .6_Y'Z Fi_J .04037

FOE-1.9382 FRA -.2537 FC3-1.2754 BgP 13868

8DE 2.9688 8RA ._5 _3 J .8869 FSP -740

128.32 ECC .18102 IN(: 9.0684 Vl 29.540

32.99 RCA 105.09 APO 151.55 V2 35.169

140.05 ZAC 154.64 ETC 239.01 CLP-146.79

LAUNCH DATE S£P 5 1970

7.160 OPA 43.13 RAP 240.49 ECC 1.4510

INJ LONG INJ RT ASC INJ A2'NTH INJ TINE PO CST TIN INJ Z LAT INJ 2 LONG

64.39 96.15 154.53 3 1J 46 1245.7 44.14 60.02

252.33 96.17 154.53 14 38 12 4780.7 44.15 247.97

64._H:J 96.15 154.53 3 11 46 1245.7 44.14 60.02

252.33 96.17 154.53 14 38 12 4780.7 44.15 247.97

64._J 96.15 154.53 3 11 46 1245.7 44.14 60.02

252.33 96.17 154.53 14 38 12 4780.7 44.15 247.97

NI0-CCURSE EXF..OUTICN ACCURACY ORBIT DETERNINATION ACCURACY

S6T 4068.2 SGR 1736.0 SG3 L_7.6 ST 2938.9 5R 1544.3 SS 1321.1

RRT -.9396 RRF -.9681 R/F .96fl4 CRT °.9900 CRS .9996 CST -.9935

Sf_ 4423.| 1_3 .IB69 R|3 -.9763 LSA 3566.4 NSA 218.3 SSA 5.0

SGI 4388.7 SG2 550.6 THA 157.78 ELI 3314.3 EL2 192.7 ALF 152.41

FLIGHT T|NE 152.00 ARRIVAL DATE FEB 4 1971

_LI(XENTRIC CCNIC 0ISTANCE 435.956

RL J50._!4 LAL .00 LOL 342.03 VI. 26.9OZ GAL -2.37 AZL 97.78 HCA 204.31 SNA

RP 107.79 LAP 5.20 LOP ]86,14 VP 37,769 G_rP 5.20 AZP 62,20 TAL 120.76 TAP
RC 116.871 GL -50.65 6P 54.58 7AL _.35 ZAP |19._ ET$ 46.96 2A( 1|5.39 (TE

PLANE TOCENTRZ C CONIC

C3 22.159 V_. 4.707 0LA -67.70 RAL 210.O3 RAO 6567.9 M[L 11.961 PTH 2.14 VHP

128.10 ECC .18210 INC 7.7831 Vl 29.540

35.07 RCA J04.77 4FO J51.43 v2 35.158

|42.01ZAC 150.65 ETC 243.73 CLP-147.38

LNO_ A2'NTH LNCH TINE L-I T|NE INJ LAT

25.54 3 18 2 1786.02 39.48

154.46 13 _i 18 53_.02 _.49

25.34 3 18 2 1786.02 39.48
154.46 13 34 18 5336.OE _P9.49

25.54 3 18 2 1786.OZ 39.48

154.46 13 34 18 5336.02 39.49

OXFFERENTIAL CC_q[CTIGN.q

TO(-2.5312 TRA -.5535 TC3-2.3461BAU .7304

leOE 1.2040 RRA .069_ RC3 ,7577 FI_J .04600
FOE-1.9797 FRA -.1545 FC3-1.7971BSP 14097

BOE 2.8030 BRA .5578 8C3 2.4655 FSP -836

6.618 OPA 38.09 RAP 239.06 ECC 1.3647

|NJ _ INJ RT AS(: INJ A214TH INJ TINE PO CST TIM |NJ 2 LAT INJ 2 LCNG

59.48 100.27 150.55 3 47 48 1186.0 46.32 54.21

250,17 |00.L_3 150.54 15 3 14 4736.0 46.35 244.90

59.48 |00.27 150.55 3 47 48 1186.0 46.32 54.21

250.17 IO0.L_ 150.34 15 3 14 4736.0 46.33 244.90

59.48 100.27 150.55 3 47 48 1186.0 46.32 54.21

250.17 100.L_3 |_O.54 15 3 14 4736.0 46.33 244.90
NIO-CQJRS_ E_ECUTICIN ACCUR_C_ ORBIT DETERNIN_TION ACCORAC_

_T 4185.9 S_R 1645.0 S_3 2_8.0 ST 3127.5 SR 1467.2 SS 1580.8

RRT -.94|8 RRI r -.9_72 R1T .9634 CRT -.992! CRS .9998 CST -.9940

S_I 4497.6 1_3 .1953 R13 -.9728 LSA 3714.7 MSA 200.6 SSA 6.0

SGI 4467.6 _2 518.1 TH4 159.40 ELI 3450.3 EL2 167.0 ALF 154.98

LAUNCH 0ATE SEP 5 _970 FLIGHT T|NE 154.00 ARRIVAL DATE FEB 6 1971

HELI(XENTRIC CON|C DISTANCE 441.99Z
RL 150.84 LAL .00 LO_ 342.03 VL 26.668 GAL -2.14 AZL 96.78 PICA 207.51 ,T#4A 127.87 ECC .18330 Vl Z9.54_

RP 107._2 LAP _.13 LOP 189.37 VP 37.735 GAP 5.51 AZP 85.98 TAL 189.62 TAP 57.13 RCA 104.4_ V2 35.147

RC 119.138 1GL -47.23 GP 50.06 74L 97.65 TAP IZ3.15 ETS 46.79 ZAE 117.61ETE 144.32 ZAC 146.85 CLP-148.4!

PLAN[TOCENTRIC CCIqIC

C3 18.650 VHL 4.319 DLA -65.39 RAL 217.12 RAO 6567.8 V_L 11.834 PTH 2.10 VHP 6.261DP4 33.42 RAP 238.16 ECC 1.3069

LNCH AZMTH LNCH TINE L-I TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TII,_ PO CST TIM INJ 2 LAT INJ _ LONG

28.23 3 52 2fl 1735.96 41.02 54.43 103.63 146.49 4 21 21 1136.0 47.52 48.31

151.77 13 56 31 5303.79 41.03 248.09 J03.64 146.49 15 24 54 4703.8 47.53 241.98

28.23 3 52 25 1735.96 41.02 54.43 103.63 146.49 d 21 21 1136.0 47.52 48.31

151.71 13 56 31 5303.79 41.03 248.09 103.64 146.49 15 24 54 4703.8 47.53 241.98

28.23 3 32 23 1735.96 41.02 54.43 103.63 146.49 4 21 21 1136.0 47.52 48.31

151.77 13 36 31 5303.79 41.03 248.09 103.64 146.49 15 24 54 4705.8 47.53 241.98

INC 6.7812

4PO J51.3!

ETC 247.01

DIFFERENTIAL _ORRECTIONS NIO-O3UR_ EXECUTICN 4CCURACY ORBIT OETERNINATION ACCURAC_

TO1[-2.4230 TRA -.41_4 TC3-2,9413 BAU .7626 SGT 4309.7 SG_ 1535.2 8G3 282.6 ST 3240.5 SR 1353.6 SS 1392.2

ROE 1.0201 RRA .0115 1_3 .838| FAU ,0_O26 RRT -.94_ _ -.9649 RTF ,9623 CRT -.9933 CRS .9999 CST -.9941
FOE-1.9389 FRA -.0408 FC3-Z.3330 6SP 14354 _ 4575.0 R_3 .1979 RI3 o.9701 LSA 5773.1NSA 187.1 SSA 7.D

BOE 2.6290 BRA .4196 8C3 3,0584 FSP -917 ,_1 4549.3 _ 484.4 1144 161.21 ELI 3508.8 EL2 144.9 ALF 157.43

LAUNCH DATE S(P 5 1970 FLIGHT TINE 156.00 ARRIVAL DATE FEB 8 1971

HELIOCENTRIC CO,41C DISTM_I[ 448.013

RI. 150.84 LAL .00 LOL 342.03 _ 213.833 GAL -1.90 AZl. 95.97 HCA 210.71 ._4A

RP 107.86 LAP _.05 LOP 192.60 VP 37.699 GAP 5,82 AZP 84.86 TAL 188,46 TAP

RC 121.402 GL -45.69 GP 45.96 7AL 96.56 7AP 126.66 [TS 46,62 7_E 119.74 ET£

PLANETOCENTR_C C(_NIC

C3 16.208 VHL 4.026 DLA -63.03 RAL 223.57 RAO 6567.6 _IEL 11.7_0 PTH 2.07 VHP

LNCH ATNTH LNCH TINE L-I TINE INJ LAT

31.01 4 24 35 1693.12 41.81

148.99 14 15 45 528].67 41,82

31.O1 4 24 35 1693.12 41.61
148.99 14 15 45 5281.67 41.82

31.01 4 24 55 1693.12 41.81

148.99 14 15 45 52BI.67 41.82
DIFFERENTIAL CORRECTIONS

TOE-2.3008 TRA -,2B85 TC3o3.3440 BAU .7914

ROE .8620 RRA -.0546 Re3 .8833 FAU .05319
FOE_1.8369 FRA .0810 FC3-2.8412 BSP 14650

BOE 2.4569 8RA .2904 Be3 3.6524 FSP -980

127.64 £CC .18461 INC 5.9741 Vl 29.540

39_17 RCA 104.08 APO 151.21 V2 35.136
146.74 ZAC 143.34 [TC 249.39 CLP-149.65

6.030 0PA 29.14 RAP 237.67 ECC 1.2667

INJ I._ INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
49.39 106.47 142.52 4 52 48 1093.1 47.95 41.54

246.21 106,49 142.51 15 43 47 4681.7 47.96 239.36

49.39 106.47 142.52 4 52 48 1093.1 47.95 4_.fl4

246.21 JO6.49 142.51 15 43 47 4681.7 47.96 239.36

49.39 10_.47 142.52 4 52 48 1093.1 47.95 4_.54

246.21 10_.49 142.51 15 43 47 4681.7 47.96 239.36

NIO-COUR_ [_ECUTION ACCURACY ORBIT DETERNINATICN ACCURAC_

SGT 4436.5 SGR 14L=_Z,2 SG3 3(X).9 ST 3286.7 SR 1227.4 SS 1363.1

RRT -.9427 RRF -.g814 RTF .9615 CRT o.9940 CRS 1.0000 CST -.99_8

4658.9 R_3 .1960 R13 o.9678 LSA 3759.7 NSA 177.2 SSA 8.?

S_1 4636.7 SG2 454.0 THA 163.02 EL1 3506.1 EL2 125 .B ALF 159.61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH CA TE SEP 5 1970 FLIGHT TIN[ 158.00

HELIOCENTRIC CONIC DISTANCE 454.021_

RL J50.84 LAL .00 LC_. 342.03 VL 26.797 GAL -|.65 ATL 95.3! HCA 213.9J SNA

RP 107.89 LAP 2.96 LOP 195.83 VP 37.663 GAP 6.]3 ATP 85.59 TAL 187.27 TAP

RC 123.660 GL -40.64 GP 42.2R 7AL 95.19 ZAP 130.31ETS 46.47 ZAE 121.27 ETE
PLAN[TCX;ENTRIC CONIC

C3 14.466 VHL 3._03 CLA °60.64 RAL L_29.49 RAD 6567.6 V[L 11.656 PTH 2.05 VHP
LNCH ATNTH LNCH TIRE L-I TIN[ INJ LAT

33.84 4 55 6 1655.55 42.01

146.16 14 32 L=B 5268.08 4Z.02

33.B4 4 55 6 1655.55 42.01

146.16 14 32 28 5LP68.0_ 42.02
33.84 4 55 6 1655,55 42.01

146.16 14 32 28 5268.08 42.02
DIFFERENTXAL CORR[CTI(]q$

T0[-2.1690 TRA -.1565 TC3-4.1329 BAU .8|79

ROE .7302 liRA -.0711RC3 .e962 FAU .05491

FDEol.692B FRA .2048 FC3-3.1864 B_ 14944
80£ 2.2886 I_A .1717 8C3 4.2294 FSP -1024

ARRIVAL DATE FEB l0 1971

LAUNCH DATE SEP 5 1970

127.4l ECC .I8604 INC 5.3064 Vl 29.540

41.19 RCA 103.71APO 151.11 VZ 35.124

I49.14 ZAC 140.16 ETC Z51.18 CLP-150.97

N[LZOCENTR|C CCNIC

RL 150.84 LAL .00
RP 107.93 LAP Z.86

RC 125.912 GL -37.49

PLANET(XENTRIC CCNIC

C3 13.207 VHt. 5.654

LNO't A2'NTH LNCH TIN[

36.72 524 Zl
143.28 14 47 3

36.72 5 24 21
143,2B 14 47 3

36.72 5 24 Zl

143.Z8 14 47 3

|NJ LONG INJ RT ASC |NJ 4ZNTH INJ TIN[

44.45 109.03 |38.71 5 22 4!

244.63 109.04 138.70 16 0 16

44.45 109.03 158.71 5 22 41

244.65 109.04 138.70 _6 0 16

44.45 lEVI.03 138.71 5 22 41

244.63 |O9.O4 |38,70 16 0 16

NIO-CCUR_ £_CUTZCR ACCURACY

SGT 4539.7 S_ |313.2 SG3 315.3

RRT -._M|5 _ -.97_ RTF .9610

Sr.,B 4745.0 _3 .1894 R13 °.9660

SI;J 4725.8 _,Z 427.2 THA 164.70

FL|GHT TINE 160.00

5.889 0PA 25.2! RAP 237.55 ECC 1.2381

PC) CST TIN INJ 2 LAT INJ 2 LONG

1055.6 47.77 37.01

4668.1 47.7_ 237.20

1055.6 47.77 37.01

4668.1 47.78 237.20

1055.6 47.77 37.01

4668.1 47.78 237.20
ORBIT DETERNINATION ACCURAC_

ST 3272.0 SR 1102.1 SS 1301.6

CRT -.9946 CRS .9998 CST -.9931
LSA 3686.0 MSA 169.6 SSA 9.4

ELI 3451.0 EL2 108.5 ALF 161.46

ARRIVAL DATE FEB 12 1971

01$TANCI[ 410.010

LOL 342.03 VL 26.761 GAL -|.39 421. 94.74 HCA 217.12 Sl4A 127.J7 ECC .18760

LOP 199.05 VP 37.616 GAP 6.44 AZP 86.n TAL I86.05 TAP 43.17 RCA 103.31

GP 38.99 ZAI. 93.49 ZAP 133.50 ETS 46.31 7AIEI 1L=_.44 ETE 151.43 ZAC 137.31

DLA -38.24 RAL 234.g6 RAO 6567.5 VI[L 1i.601PTH 2.03 VHP 5.815 OPA 21.63
L-| TIN[ |NJ LAT |NJ _ |NJ RT ASC XNJ A214TH XNJ TIN[- PO CST TIN

1611.87 41.73 39.(_ 111.45 135.14 S 51 23 1021.9

5261.86 4|.74 243.4_ |11,47 135,|3 16 14 45 4661.9

1621.87 41.73 39.68 111.45 135.14 5 51 23 1021.9

5261.86 41.74 243.43 J11.47 135.13 16 14 45 4661.9

1621,87 41.75 39._ 111.45 135.14 5 51 23 1021.9

5261.86 41.74 243.43 111.41 155.13 16 14 45 4661.9

DIFFERENTIAL CORRECTIONS NID-COURS[ EXECUTION ACCURACY

TOE-2.0318 TRA -.02|3 TC3-4,6863 BAU .842| 8GT 4676,3 SGR 1211.7 SG3 3L:_).0

ROE .6224 RRA -.1004 RC3 .84_61 FAU .05548 RR_ -.1386 RRF -.9703 RTF .9605

FBE-I .5240 FRA .3174 FC3-3.6387 BSP 15117 _ 48_t0.7 R_ .1795 R13 -.9644

BOE 2.1250 gRA .IO'_ BC3 4.7693 FSP -10_0 $61 4813.6 SG2 406.2 THA 166.23

INC 4.7418 Vl 29.540

APO 151.03 v2 35.112

ETC 25_.59 CLP-152.33

RAP 237.72 ECC 1.2J73

INJ 2 LAT INJ 2 LONG

47.12 31.80

47.13 235.55

47.12 31.80

47.13 235.55
47.12 3J.BO

47.13 Z35.55

ORbiT DETERNINATION ACCURACY
ST 3205.1 5R 985.6 SS 1216.4

CRT -.9952 CRS .9995 CST -.9918

LSA 3563.2 NSA 164.4 SSA 10.9
ELI 3352.0 EL2 92.6 ALF 162.97

LAUNCH 0ATE S_P 5 1970 FLIGHT TINE 162.00 ARRIV4L G4TE FEB 14 1971

HELIOCENTRIC CONIC DISTAN(E 465.982

RL 150.84 LAL .(]_ LOL 342.03 VL 26.724 G4L -1.12 AZL 94.16 HC4 220.35 SMA 126._3 ECC ;18929 INC 4.2553 VJ 29.540
RP 107.97 LAP _.75 LOP 2132.27 VP 37.5_8 GAP 6.75 AZP 86.75 TAL 184.8I TAP 45.14 RCA 102.91APO 150.96 v2 35.099

RE 128.158 GL -34.43 GP _.05 7AL 91.55 ZAP 1_.45 ETS 46.18 ZAE 123.54 ETE 153.57 ZAC I34.78 ETC 253.73 CLP-153.69
PLARET(X_ENTRIC CONIC

C3 12.299 VHL 3._7 DLA °55.83 RAL 240.15 RA0 6567.5 VI[L |!.562 PTH 2.02 VHP 5.786 DPA 18.37 RAP 238.15 £CC 1.2024

LNCH A_4TH LNCH TINE Lo| TIN[ |NJ LAT ZNJ _ _NJ RT AS_ INJ ATNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

39.64 5 52 44 1590.87 41.07 35.09 115.85 13J.85 6 19 15 99(3.9 46.10 26.91

140.36 14 59 43 5262.33 41.08 242.65 115.86 131.83 16 27 25 4662.3 46.11 234.46

39.64 5 52 44 15_.87 4|.07 35.09 |13.85 131.85 6 19 15 9g0.9 46.10 26.91

140.36 14 59 43 5262.33 41.08 242.65 I13.86 131.83 16 27 25 4662.3 46.11 234.46

39.64 5 52 44 1590.87 41.07 35.09 113.85 131,85 6 19 15 990.9 46.10 26.91

140.36 14 59 45 5262.35 41.08 242.65 113.86 131.83 16 27 25 4662.3 46.11 234.46

DIFFERENTIAL CORRECTIONS NI0-CCI.MS_ EXECUTION ACCURACY ORBIT DEERMIN_TION ACCURACY

TOE-1.8925 TRA .116_ TC3-5.1949 BAU .9657 SGT 47g0.B SGR 1121.3 SG3 322.6 ST 3095.6 SR 882.5 SS 1116.8

ROE .53rd3 RRA *.1234 RC3 .8574 FAU .05527 RRT -.9_46 I_F -._N323 RTF .9_O3 CRT -.9959 CRS .9985 CST -.9900
FDE-I.3458 FRA .44_4 FC3-3.SgO_ BSP 15542 _ 49_3.Z RZ3 .1655 RI3 -.9633 LSA 5403.3 MSA 160.7 SSA 12.4

BOE 1.9670 _RA .|69_ _3 5.2651FSP -1064 SGI 4904.8 _,_ 389.6 THA 167.58 ELI 3218.0 EL2 76.B ALF J64.14

LAUNO< OATE ,T_EP 5 19"/0 FLIGHT TINE 164.00 ARRIVAL DATE FEB 16 1971

HELIOCENTRIC C,_NIC

RL 150._ t._L .00
RP 108.01 LAP 2.64

RC 130.597 GL -3|.46

PLANIETOCENTRIC CONIC

C3 11.658 VHt. 5.414

LNCH A2_ITH LN_H TIN[

42.60 6 20 29

137.40 15 |O

42.60 6 ZO 29
137.40 15 10

4_.60 6 20 29
137.40 15 10 38

OISTANL_ 47J .938

t.CL 342.03 Vt. Z_.687 GAL -.84 AZL 93.83 HCA 223.53 _A

LOP Z03.49 VP 37.550 GAP 7.06 A2P 97.22 TAt. 183.55 TAP

GP 53.43 ZAL 89.33 lAP 139,16 ETS 4£J19 ZAE 124.00 ETE

116.69 ECC .19111 IN(: 3.8293 VJ 29.540

47.08 (#CA 102.48 APO.ISO.90 V2 35.086
155,54 7AC 132.54 ETC 254.69 CLP-155.03

OLA -53.42 RAL 244.97 _ 6_7.4 V[L 11.5_S PTH 2.01 _¢P 5.797 DPA I5.40

L-| TIN[ INJ LAT INJ _ INJ RT 45_ INJ A2NTH INJ TIN[ PO CST TIN

1561.64 40.10 _0._ 1|6.28 |_8.83 6 46 _0 96J.6
5269.04 40.11 242.3_ 116.30 1_.81 16 38 25 4669.0

1561.64 40.10 30.69 116.18 128.83 6 46 30 961.6

5269.04 40.11 242.32 116.30 1E8.81 16 38 25 4669.0
1561.64 40.10 30.1H) 116._ 128.83 6 46 30 961.6

5269.04 40.11 242.32 !16.30 128.81 16 38 25 4669.0

DIFFERENTIAL r.CRIq_CTIONS

TOE-_.7496 TRA ._4 TC3-5,6378 8AU ._78

ROE .4664 RRA °.1427 RC3 .8140 F4U .05433

FOE-I;1640 FRA .5541 FC3-4.0348 8_P |5841

BOE 1.8107 BRA .2g_J BC3 5.6_H52 FSP -1065

N|0-CC3JR8[ EXECUTION ACCURACY

SGT 48_.9 _t_ 1040.6 SG3 321.4

_T -._7 _ -.9524 RT_ .9598

SGI 4991.9 9GE 378.6 THA 168.77

RAP 238.80 ECC 1.1919

INJ 2 LAT INJ 2 LONG

44.79 22.32
44.80 233.95

44.79 22.32

44.80 233.95
44.79 2_.32

44.80 233.95

OReIT DETERNINATIC_I ACCURAC_

ST 2946.4 SR 792.0 55 1006.9

CRT -.9968 CRS .9964 CST -.9872

LSA 3_8.9 NSA 159.4 SSA 14.1

ELI 3050.4 EL2 61.2 ALF 164.99

1437



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970,

LAUNCH 0ArE SOP 5 1970

HCL IOCENTRI C CONIC

RL 150.84 LAL .DO

RP 108.05 LAP 2.51

RC 132.617 6L o28.EO

PLANE TOC[NTRIC CONIC

C3 | 1 .Z_0 VHL 3.351

LN¢_ A_TH LNCH TIME

45.61 6 47 52

134.39 15 19 44

45.61 6 47 51

134.39 15 19 44

45.61 6 47 52

134.39 15 19 44

FLIGHT TIM[ 166.00 ARRIVAL CAT[ FEB 18 1971

01ST4NC[ 477.871

LOL 342.03 VL 26.649 GAL -.54 ATL 93.45 14CA Z26.73 SMA 126.45 ECC .19307

LCP 2138.71 VP 37.511 GAP 7.37 AZP 87.63 TAL 182.26 TAP 48.99 RCA 102.03

GP 31.10 7AL 86.9S TAP 141.66 KTS 46.03 ZAE 124.50 ETK 157.33 ZAC 130.57

IN(: 3.4510 Vl 19.540

APO 150.86 VZ 35.074

ETC 255.52 CLP-156.34

0LA -51.02 RAL 249.55 RAO 6567.4 V1EL 11.516 PTH 2.01 VHP 5.838 DPA IZ.69 RAP 239.64 ECC 1.1848

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ 47NTH ZNJ TJl4[ PO CST TIN ZNJ 2 LAT INJ Z LC_G

1533.28 38.88 26.46 118.79 126.08 7 13 Z5 933.3 43.27 17.99

5281.86 38.89 Z42.49 118.80 126.07 16 47 46 4681.9 43.28 234.02

1533.28 38.68 26.46 118.79 126.08 7 13 25 933.3 43.27 17.99

5281.86 38.89 242.49 ||8.80 126.07 16 47 46 4681.9 43.28 234.02

1533.26 38.88 26.46 118.79 126.06 7 13 25 933.3 43.27 17.99

5281.66 38.89 242.49 1|8,80 126.07 16 47 46 4681.9 43.28 234.02

OIFFERI[NTIAL CORIq[CTIONS

TDE-J .6068 TRA ,4063 TC3-6.008(3 BAU ,gO93

ROE .4118 J_RA -.1982 RC3 .7630 FAU ,05193

FO[ -.9899 FRA .6550 FC3-4.0803 BSP 16164

BOE 1.6588 8RA .4379 _3 6.0562 FSP -1060

N|D-COURSE E_ECUTION ACCURACY ORBIT 0[TERNIN4T|ON ACCURACY

._T 4999.4 _ 970.7 ,%3 317.6 ST 2770.0 5R 716.0 55 896.1

RRT -.g'Zl3 _ -.9405 RW .9597 CRT -.9979 CRS .9920 CST -.9830

5092.7 RZ3 .1321 R13 -.9616 LSA 2993.8 NSA 159.8 SSA 15.9

SGI 5079.2 S6Z 371.6 THA 169.8,0 ELI 2860.7 EL2 44.7 ALF 165.53

LAUNCH OATE SEP 3 1970 FLI_.IT TINE 168.00

HEL]_[NTRIC C.CNIC
RL 150.84 LAL .DO

RP 108.09 LAP 2.38

RC 134.850 GL -25.84

PLAI_T(X[NTR]C CONIC

C3 10.9_OV_. 3.3J4

LN(.H A;eMTH LN_.HT|NE
48.66 7 J5 3

131.34 15 Z? 9

4B.66 7 15 3

131.34 15 27 9

46.66 7 15 3

131.34 15 E7 9

ARR|VAL 0ATE FEe L_3 1971

01STaNC[ 483.787

LOt. 342.03 VL 26.611 GAL o.23 AZL 93.11 HC.A 229.94 S_A 126.21 ECC .19519

LOP 211.92 VP 37.4?2 GAP 7.M AZP 88.00 TAL 180.95 TAP 50.89 RCA I01.57

GP 29.03 ZAL 84.41 ZAP 143.95 [TS 46,04 74[ 124.85 ETE 158.95 74C 128.83

DLA -48.63 RAL 253.88 RAO 6567.4 _IEL |1.505 PTN 2.00 VHP 5.903 0PA 10.21
L-I TII4[ INJ LAT |NJ L_NG INJ RT ASC |NJ AZMTH ZNJ 711,_ PO CST TIN

1505.15 37.47 22.38 121.39 123.61 7 40 8 905.2

5300.1'0 37.49 243.15 121.40 123.59 16 55 30 4700.7

1505.15 37,47 22,38 121.39 123.61 7 40 8 905.2

5_O0.?0 37.49 243.15 121.40 123.59 16 55 30 4700.7

1505.15 37.47 22.38 121.39 123.61 7 40 8 905.2

5300.1'0 37.49 243.15 121,40 123.59 16 55 30 4700.7

OZFF[RI[NTIAL CCII_CT|OI_ NZD-ODURS[ £_CUT|CN ACCURACY

T0[-I .4573 TRA ,5683 TC3-6.2735 8_J ,9'266 5GT _3.8 _ 906.3 SG3 311.0
.3676 RRA -.1731RC3 .7011FAU .0_(_6 RRT -.9110 RI_ -.9261 R1T .9590

FOE -.8195 FRA .7537 FC3-4.0090 BSP 16333 SG6 5164.3 R_3 .1160 R13 -._5

ffi3E 1.503(3 8RA .59d1 8C3 6.3125 FSP -1035 SGI 5151.1 $62 _9.6 THA 170.71

IN(: 3.1108 Vl 29.540

APO 150.84 V2 35.061

ETC 256.26 CLP-157.6Z

RAP 240.65 ECC 1.1807
INJ 2 LAT INJ 2 LONG

41.58 13.86

41.59 234.65

41.58 13.86

41.59 234.65

41.58 13.86

41.59 234.65

ORBIT 0ETERNINATION ACCURACY

ST 2562.1SR 650.2 SS 784.2

CRT -.99_ CKJ .9825 CST -.9759

LSA 2752.2 NSk 164.3 SSA 17.6

ELI 2643.1 EL2 28.1ALF 165.77

L4UI_H 0ATE S4EP 5 1970 FLIGHT TIN[ 170.00

H_LI(_ENTRIC CONIC CISTANCE 489.680

RL 190.84 LAL .DO LCt. 342.03 VL 26.573 GAL .09 ATL 92.80 PiCA 233.14 SMA 125.96 ECC

RP 108.13 LAP 2.24 LCP 215.13 VP 37.452 GAP 7.99 AZP 88.32 TAL 179.62 TAP 52.76 RCA

RC 137.063 GL __.18 GP 27.17 7AL 81.76 2AP 146.08 ETS 46.14 7AE 125.10 ETE 160.39 ZAC

PLAN[TOCENTR|C CCNIC
C3 10.883 _L 3,299 0LA °46.25 RAL 258.00 RA0 6567.4 V[L ll._OJ PTH 2.00 VHP 5.988 0PA

LNCH ATNTH LN_H TIH[ L-I TIME INJ I.AT INJ LONG ZNJ RT A,_ INJ A_4TH INJ TIN[

51.76 7 42 16 1476.58 35.92 16.35 124.09 121.37 8 6 53

128.24 15 32 44 5325.85 39.93 244,34 124.10 121.36 17 1 _9
51.76 7 42 16 1476.38 35.92 16.35 124.09 121.37 8 6 53

128.24 15 32 44 5325.85 35.93 244._4 124.10 121.36 17 1 29

51,76 7 42 16 1476.38 35,92 18.35 124.09 121,37 8 6 53
128.24 15 32 44 5325.B5 39.93 244,34 124.10 121._6 17 1 29

OIFFEIq[NTIAL COR/q[CTJONS MIO-C(XJRSE E]_CUT|ON ACCURACY

TOIl-| .3068 TRA .7352 TC3-6.45_0 6AU .94_9 _T 51_7._ _ _54.5 _3 503.2
• 3319 RRA -.1873 RC3 .6_67 FAU .OqM7 RRT -.89_3 _ -.g099 RTF .9572

FOE -.6559 FRA ,841_ FC3-3.8554 BSP 16445 _ 5238.0 _ ,1038 RI3 -.9584

BIDE 1.3483 eRA .7_87 _3 6.4874 F_k° --994 SGI 5224,8 _. 371.4 THA 171.51

LAUNCH OATE _EP 5 1970

ARRIVAL OATE FEB 22 1971

H[L JCCENTRI C CCNIC

RL 150 ./t4 LAb .O0

RP 108.17 I._P 2.09

RC 139.266 GL -=0.64

PLAN[ T(_[NTRI¢ CONIC

C3 10.926 W_. 3,305

LNCJ4 A274TH LNC_ TIN[
54.92 8 9 44

125.0_ 15 36 22

54.92 8 9 44

125.08 15 36 22

54.92 8 9 44

125.08 15 38 22

OIFFER[NTIAL CCRRI[C TI(_NS

T0[-1,16_4 TRA ,69_3

RO[ .3083 RRA -.1970

FOF -.5230 IrRA ._

_E 1.2084 6RA ,9177

.19747 INC 2.8015 VJ 29.540

101.09 APO 150.84 V2 35.047

127.3_ ETC 256.94 CLP-158.86

7.95 RAP 241.81ECC 1.1791

PO CST TIN INJ 2 LAT INJ 2 LONG

876.4 39.76 9.87

4725.8 39.77 235.86

876.4 39.76 9.87

4725.8 39.77 235.86

876.4 39.76 9.87

4725.8 39.77 235.86
OR6ZT-CETERNIN_TION ACCURACY

ST 2_39.8 SR 593.6 55 677.0

CRT -.9994 CRS .9628 CST -.9633

LSA 2500.9 MSA 175.4 S$A 19.2

ELI 2413.8 EL2 19.2 ALF 165.77

FLIGHT TIN[ 172.00 ARRIVAL 0ATE FEB 24 1971

OlSYkqCl[ 495.552

I._ 342.03 Vl. 26.93_ GAL .43 AZL g_.52 HC.A 2_6.34 ,T,NA 125.72-ECC .19993

218,34 VP 37.393 GAP 8.31 AZIP 88._0 TAL 178.27 TAP 54.61 RCA 100.58

GP 25.52 7AL 79,02 ZAP 148.04 ETS 46.32 2AI[ 125.26 ETE 161.69 7AC 125.95

IN_ 2.5173 Vl 29.540

APO 150.85 V2 35.034

ETC 257.58 CLP-160.07

TC3-6.SSNSZ BAU .9674

RC5 .5889 FAU .04676

FC3-3._52 BSP 17016

_3 6.6229 FSP -1002

01._ -43.91R_. 261.89 RAO 6567.4 V[L 11.503 PTH 2.00 VHP 6.0910PA 5.87 RAP 243.10 ECC 1.1798

L-; TIN[ INJ LAT |NJ _ |NJ RT A_ INJ AZNTH ;NJ TiN[ PO CST TIM INJ 2 LAT INJ 2 LONG

1446.23 _1.25 14.37 126,87 119.36 8 33 _ 846.2 37.86 5.95

5357.6_ _4,26 246.07 126.88 119.35 17 5 39 4757.6 37.87 237.65

1446.25 _t4,25 14._7 1_.87 119._6 B 33 50 846.2 37.86 5.95

5357._, 34.26 E46.07 126,88 119.35 17 5 39 4757.6 37.87 237.65

1446.23 _1.25 14.37 126.87 119._6 8 33 50 846.2 37.86 5.95

5357.62 34.26 246.07 116.8_ 119.35 17 5 39 4757.6 37.87 237.65

NIO-_U_J[ [_CuT|CN ACCURACY CR_IT DETERNINATION ACCURACY

SGT _169.6 SGR 813.6 SG3 295.9 ST 21_0.0 SR 553.1 SS 592.8

RAT -.8869 IN:" -.8950 RTF .9583 CRT -.9980 CRS .9306 CST -.9484

5332.0 R_3 .0_41RI3 -.9592 LSA 2271.5 MSA 185.9 5SA 20.6

SGI 5319.0 $62 372.3 TH4 172.16 ELI 2200.4 EL2 34.0 ALF 165.47
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SEP 5 1970

HIEL IOC(NTR IC CONtC

RL 150.84 LAL .00

RP 108.21 LkP 1.94

RC 141 .459 GL "16.22

PLANE T(XENTRIC COqlC

C3 11.10(3 WL 3.332

LNO4 AZ_4TH LNCH TINE

58.13 8 37 41

121.87 15 37 54

50.13 B 37 41

121.87 15 37 54

58.13 8 37 41

1ZI.87 15 37 54

FLIGHT TIN( 174.00

Ol STkI_( 501.402

LOL 34Z.03 VL 26.496 GAL .78 AZL 92.25 PICA 239.53 SNA

LOP Z21.54 VP 37.355 GAP 8.63 AZP 88.86 TAL 176.91 TAP

GP 24.04 7AL 76.24 ZAP 149.86 (TS 46.60 ZA( 125.37 (T(

ARRIVAL DATE FEB 26 1971

I25.47 (CC .2D256

56.44 RCA 100.06

162.84 ZAC I24.76

OLA -41.61RAL 265.59 RAO 6567.4 Vl[L 11.510 PTH Z.OO VHP 6.208 OPA

L-I T|NE ;NJ LAT ]NJ _ |NJ RT ASC INJ A2'NTH INJ TIM(

1413.74 3Z.SO 10.36 129.73 117.56 9 1 15

5396.59 52.52 248.39 119.74 117.54 17 7 50

1413.74 _kj_.M] 10.36 129.73 117.56 9 I J5

5396.59 31.52 249.39 12q).74 117.54 17 7 50

1413.74 3Z.50 |0.36 129.73 117.56 9 1 15

5396.59 32.52 249.39 1L_.74 117.54 17 7 50

OIFFERI[NTIAL CORtq[CTICNS N|D-C(_JRSE (_CUT|ON ACCURACY

TOK-J.OI46 TRA 1.0803 TC3-6.5884 _ .96(_ SGT 5337.B SGR 774.6 SG3 186.5

ROE .ZS75 RRA -.2093 _C3 .527S r_J .04412 m,r -.9715 _Rt -.s739 R_r .9574

FOE -.3874 FRA 1.0003 F($-3.4413 BSP 1"_ _ 5393.7 RZ3 .0714 213 -.9581

BO( 1.0545 _RA 1.1(]04 BC3 6.6095 FSP -958 ,%1 5380.5 SGZ 376.9 THA 172.76

L_UNCH DATE S(P 5 19?0 FLIGHT TIM( 176_00

H_LKX:ENTRIC C.(_IJC DIJTANL'I[ 507.227

RL 150.84 LAL .00 LQ. 342.03 VL L_,457 GAL 1.15 A21. _.01 _ 242.73 SNA 125.23 (CO .Z0540

RP 108.25 LAP 1.78 I.£P 124.74 VP 37.313 GAP 8.96 AZP 89.08 TAL 175.53 TAP 58.26 RCA 99.51

RC 143.643 GL -15.9Z GP L_.71 ZAL 73.44 ZAP 151.34 (TS 46._ ZAE 125.43 (T( 163.86 ZAC i23.71
PLAN[T(X(NTRZC CONZC

C3 11.402 V_ 3.377 OLA o_9.36 RAL _.09 RAO 6567.4 V(L 11.523 PTN 2.01VHP 6.339 DPA 2.22
LNCH AZ14TH LNCH TIMi[ L-I T|ME JNJ LAT INJ LO_ INJ RT AS(; INJ A2MTH |NJ T|I_ PO CST TIM

61.43 9 6 18 1377.78 30.72 6.24 132.67 115.94 9 29 25 777.8

118.57 15 37 2 5443.63 30.72 251.34 132._ 115.92 17 7 46 4843.6

61.43 9 6 _ 1377.70 30.72 6.24 132.67 115.94 929 25 777.8

118.57 15 37 2 5443.63 30.72 251.34 132.M 115.92 17 7 46 4843.6

61.43 9 6 18 J377.78 30.72 6.14 132.67 115.94 9 29 25 777.8

118.57 15 372 5443.63 30.72 231._4 1_.._ 115.9_ 17 7 46 4843.6

OIFFER(NTJAL CORII_CTIa_ NJD-C.OIJIi_ £_G)TZOi ACCURACY

TO( -_8655 TRA 1.2673 TC3-6.3209 gAU _ SGT _41|.7 _R 742.7 SG3 277.2

RO_ .2730 RRA -.Z'a35 RC_ .4746 FAU .04171 RRT -;B_4 I_F -.8534 RTF .9572

FOE -.2695 FRA 1.0695 F¢3o3.1671BSP 17308 _ _4r_.4 R_J .0589 R13 o.9377

BIDE .9075 _RA 1.2_4 _1C3 6.5_82 FSP -930 _l _44_.O _ _82.1 THA 173.27

INC 2.2536 Vl 29.540

APO 150.89 v2 35.021

ETC 258.19 CLP-161.Z5

3.97 RAP _44.51 ECC 1.1827

PO CST TIN INJ 2 LAT INJ 2 LONG

813.7 35.90 2.02

4796.6 35.91 240.05

813.7 35.90 2.02
4796.6 35.91 240.05

813.7 35.90 2.02

4796.6 35.91 240.05

ORBIT DETERMINATION ACCURACY

ST 19OI.9 SR 515.2 55 515.9

CRT -.9917 CRS .8675 CST -.9217
LS_ 2026.2 NSA 207.2 SSA 21.4

ELI 1969.4 (I.2 _54.0 ALF J64.95

ARRIVAL DATE FEE _8 1971

IN(: 2.0069 VI 29.540

APO 150.95 V2 35.008

ETC 258.77 CLP-162.39

RAP 246.02 ECC 1.1876

INJ 2 LAT INJ 2 LONG

33.93 357.98

33.93 243.09

33.93 357.98

33.93 243.09

33.93 357.98

33.93 243.09

ORBIT OETERNINATION ACCURACY

ST 1694.3 SR 485.6 55 461.2

CRT -,9758 CRS .7696 CST -.888fi
LSA 1806.5 MSA 234.7 SSA 21.9

(LI 1759.5 EL2 102.3 ALF 164.32

LAUNCH OATIr SEP 5 1970 FLIGHT TIN( 178.0_

I'_LIOCENTRIC CONIC

RL 150.84 LAL .00

RP 106.29 LAP 1.6Z

RC 145.816 GL -13.75

PLAN[TOCENTRIC CONIC

C3 11.830 VHL 3.440

LNO4 A_4TH LN_H TIN[

64.83 9 36 27

115.17 15 33 18

64.83 9_J6 27

115.17 l_ 33 L_

64.83 9 _6 27

115.17 15 33 L=_

ARRIVAL DATE NAR 2 J971

DISTAN(E 513.027

LOL 342.03 VL 26.418 GAL 1.54 A2L 91.77 HCA 245.92 SNA 1_4.99 ECC .20845

LOP 227.94 VP 37.273 GAP 9.29 AZP 89.2_ TAL 174.13 TAP 60.06 RCA 98.94

GP 21.32 ZAL ?0.65 ZAP 153.12 ETS 47.49 _ 125.46 (T( 164.77 ZAC 122.78

INC 1.7742 Vl 29.540

APO 151.04 V2 34.995

ETC 259.35 CLP-163.50

OLA -37.18 RAL 272.40 RAO 6567.5 VEL 11.542 PTH 2.01 VIAP 6.483 OPA .61 RAP 247.63 ECC 1.1947

L-I TIN( INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

1339.99 _._0 1.89 135.67 114.48 9 58 44 737.0 31.94 353.72

5499.84 28.92 255.00 135._7 114.46 17 5 8 4899.8 31.96 246.83

1336.96 2B.gO 1.89 1_5.67 114.45 9 58 44 737.0 31.94 353.72

54_.94 28.91 255.00 135.67 114.46 17 5 8 4899.8 31.96 246.83

1336._ 28.90 1.89 135.67 114.48 9 58 44 737.0 31.94 353.72

549<3.84 _B.9"Z 255.00 135.57 114.46 17 5 8 4899.8 31.96 246.83
OIFFERENTIAL CORRECTIONS

T0( -.7165 TRA 1.4619 TC3-6.3806 6AU 1.0114

ROE .2629 RRA -.2316 RC3 .4248 FAU .03917

FOE -.1635 FRA 1.1331 FC3-2.8736 BSP 17539

BOg .7631BRA 1.4802 BC3 6.3947 FSP -901

LAUNCH DATE S(P 5 19_

HELIOCENTRIC CCNIC

RL 150.8_ LAL .00

RP 108.33 LAP 1.45

RC 147.979 GL -11.71

PLANETOCENTRIC CONIC

C3 12.390 VHt. 3.5ZO

LNCH AZMTH LN_H T]M_
_.40 10 e 22

111.60 15 26 31

68.40 10 8 L_4

111.60 15 26 31

68.40 I0 8 L_g

111.60 15 26 31

DIFFEJ_I[NTIAL_;O_RI[CTIONS

TOE -.5672 TRA 1.6652 TC3-6.J777 BAU 1.0_52

ROE .2564 RRA -.2428 RC3 .3792 FAU .03986

FOE -.0692 FRA 1.1915 FC3-2.5757 BSP 17750

_OE .6225 _RA 1.6828 BC3 6.1893 FSP -873

NID-C.CURS( E_ECUTIOM ACCURACY ORBIT OETERNINATION #CCURACY

_T 54800_ _ 715.3 ,_G3 _7.6 ST |_lO.B SR 461.4 SS 427.6

RRT -.839| I_F -.8324 RTF .9569 CRT -.9424 CR6 .6331 CST -.8537
S_B 55Z6.6 J_3 .0483 R13 -.9573 L_ 1614.0 NSA 269.8 SSA 21.9

SGJ 5_13.0 _ 397.9 THA 173.73 ELI 1_72.7 EL2 148.3 ALF 163.79

FLIGHT TIN( 180.00 ARRIVAL DATE NAR 4 1971

OISTANQ[ 518.B00

LQ. 342.03 Yr. 2_.379 6AL 1.94 AZL 91.55 HCA 249.12 5MA 124.75 ECC .21173

LOP 231.1.3 VP 37.2_3 GAP 9.6_ AZP B9.45 TAL 172.73 TAP 61.84 RCA 98;33

GP Z0.45 ZN, 67.90 TAP 154.59 ETS 48.12 ZAE 125.46 ETE 165.58 2AC 121.95

IN(: 1.5529 Vl 29.540

APO 151.16 V2 34.982
ETC 259.92 CLP-164.SB

OLd -35.07 RAL 275.53 RiO 6567.5 VEL 11.5_ PTH 2.02 VHP 6.638 DPA -.87 RAP 249.33 ECC 1.2039

L-I TINE IN,/ LAT INJ L.CNG INJ RTAS_ INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT ZNJ 2 LONG
1288.88 27.10 357.14 J39,72 113.16 10 29 51 688.9 29.99 349.06

5567.46 27.11 259.51 138.72 113.15 16 59 18 4967.5 _O.O0 251.43

12_._ 27.10 357.14 |3_.7_ 113.16 10 29 51 688.9 29.99 349.06
5567.46 27.11 259.51 136.72 113.15 16 59 18 4967.5 )O.OO 251.43

1288.88 27.10 357.14 136.72 113.16 I0 29 57 688.9 29.99 349.06

5567.46 ZT.II 259.51 139.7_ 113.15 16 59 18 4967.5 30.00 251.43

MIO-COUR_ ()_CUTICN ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5543.7 &_q 691.8 SG3 258.0 ST 1362.5 SR 441 .8 $S 414.0

RRT -.810| RRF -.8110 R1T .9567 CRT -.8809 CRS .4717 CST -.8311

S_6 5586.7 _3 .O391RI3 -.9571 LSA 1458.2 _SA 310.2 SSA 21.5

S_I 557_.8 S_2 393.8 THA 174.13 ELI 1418.2 EL2 200.9 ALF 163.72
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OP

LAUNCH 0AT£ ,T_P 5 1970

HIEL IOC_NTRI C CONIC

RL 150.84 LAL .{X}

RP 108.37 LAP |.Z8

RE 150.132 GL -9.80

PLANE TOCFNT/IC CCNIC

1:3 13.0B7 VHt. 3.618

LNCH ATNTH LI4CH TiME

72.23 I0 43 _Z

I07.77 15 15 6

72.23 I0 43 22

107.77 15 15 6

110.00 14 21 54

110.00 16 35 45

FLIGHT TINE 182.00 ARRIVAL CATE HAR 6 1971

01STANCE 924.943

L_. 34Z.03 VL 26.341 G&L 2.37 ATL 91.34 HCA 252.31 5NA 124.51ECC .Z1526 INC 1.3411 vl 29.540

LOP Z34.33 VP 37.193 GAP 9.98 AZP 89.59 TAL 171.31 TAP 63.61 RCA 97.71APO 151.31 v2 34.969

GP 19.48 7AL 65,21 ZAP 155.96 [TS 48.9(3 ZAE 123.44 ETE 166.31ZAC 121.Z0 ETC 260.49 CLP-I6fl.63

0LA -33.03 RAL 278.49 RA0 6_7.3 VEL 11.596 PTH Z.03 VHP 6.BO60PA -2.23 RAP Z51.10 [CC 1.Z154

L-I TIN[ INJ LAT INJ L.CNG |NJ RT AS_ |NJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

12"Z9.80 23.31 391.70 141.81 111.97 11 3 52 629.8 28.06 343.71

3649.98 25.32 265.|2 141.81 111.96 16 49 16 _050.0 28.07 257.12

ILYZ9._O 25.31 351.70 141,B1 111.97 II 3 32 629.8 28.06 343.71

3649.96 25.32 265.12 141.81 111.96 16 49 16 5050.0 28.07 2_7.12

3813.E0 20.08 275.11 1_.15 11B._ 13 58 48 9213.6 23.69 267.83

5402.22 30.79 248.05 143._Z 105.63 18 3 47 4802.2 32.63 239.31

0IFF[N[NTIAL CORIq[CTICNS NI0-COUR_ E_CUTIOI ACCURACY

TO([ -.4169 TRA 1.8782 TC3-5.9"219 8AU 1.0377 $GT _02,Z _ 671.4 SG3 248.4
.2527 RRA -.2344 RC3 .3374 FAU .03448 RRT -.1_17 _ -,7896 R1T .9566 CRT -.7815 CRS .3057

FOE .0158 FRA 1.2463 FC3-2.2809 8SP J79_7 _ _42.3 RZ3 .0315 R13 -.9568 LSA 1347.7 MSA 351 .5

_. .4875 8RA 1.8954 8C3 3,9315 FSP -844 _GI 5628.1 SC_ 399.4 THA 174.48 EL1 |_04.3 [L2 256.3

LAUNCH 0ATE S£P 3 1970 FLIGHT TINE _4,00 ARRIVAL 0ATE

H[LIOCKNTRIC CONIC 0I$TANCI[ 530.253

RL 150.84 I.AL ,00 I.CL 342.03 VL L_.3OZ 6AL 2.81AZL 91.14 PtC.A 235.49 SMA 124.27 ECC .21906 IN( 1.1367

RP 108.41 LAP 1.10 U3P 237.52 VP 37.1_ GAP IO,34 AZP 89.72 TAL 169.88 TAP 63.38 RCA 97.05 APO 151.49

RE 15Z,279 GL -8.03 GP 18.60 ZN. 62.59 2AP 137.25 ETS 49.82 2NE 125.41 ETE 166.95 ZAC 120.53 ETC 261.06

PLANET(XENTRIC CCNIC

C3 13.929 VY4. 3.732 0LA -31.09 RAL _B1.27 RAO 6567.5 VI[L 11.632 PTH 2.04 VHP 6.986 0PA -3.48 RAP 252.94
LNO4 A2'NTH LNCH TIN[ L-I TIN[ INJ LAT INJ _ INJ RT AS(: |NJ A_ITH INJ TINE PO CST TIN JNJ 2 LAT

76.60 11 23 32 1131.65 23.56 345.00 144.93 110.89 II 43 4 531.6 26.19

103.40 14 96 91 3755.29 23.57 27"Z.36 144.94 110.88 16 32 46 5195.3 26.20

76.60 11 23 32 1151.65 23.56 345.00 144.93 110,89 11 43 4 551.6 26.19

103.40 14 96 31 5755.29 23.57 272.38 144.94 110.88 16 32 46 5155.3 26.20
110.(30 13 50 40 674.30 15.06 305,81 140,55 121.06 14 1 35 74.3 19.06

110.00 17 29 13 3280.64 32,68 239.0e 147.85 100.64 18 37 14 4680.6 33.80

01FFE_NTIAL CCI_q[CTIO/S MJ0-C.(_UR_[ _XECUTIOI ACCURACY

TOE -.2848 TRA 2.0821 TC3-5.M13 8AU 1.0595 SGT _,66.3 S_R 634.7 _,3 238.8

ROE .2542 RR4 -.4638 RC3 .3076 F_J .03283 RRT -.7843 R_F -.7693 RW .95_0

FOE .0782 FRA 1.2_47 FC3-2.040_ _SP 18612 S_B 5704.0 R_3 ._28 R13 -.9382

.3817 _RA 2.0988 8C3 3._896 FSP -844 SGI 5689.6 S¢2 404.3 THA 174.60

CR_IT DETERMINATION ACCURACY

ST 1259.3 5R 425.9 SS 416.7
CST -.6313

SSA 213.9

ALF 164.60

MAR 8 1971

Vl 29.540

v2 34.996

CLP-166.66

ECC 1.2292
INJ 2 LONG

337.09

264.47

337.09

264.47

298.98

230.02

ORBIT DETERMINATION ACCORAC_

ST 1208.8 5R 415.2 $$ 424.2

CRT -.6381 ORS .1763 CST -.8558

LSA 1291.4 MSA 381.3 SSA 20.0

ELI 1241.4 EL2 304.5 ALF 166.43

LAUNCH 0ATE SEP 5 1970 FLIGHT TIN[ 186.00 _RRIVAL OATC NXR 1O 1971

N[LIO(KNTRIC CONIC

RL 150.84 LAL .00

RP I08.43 LAP .92

RC 154.408 GL -6.38

PLANETOCENTRIC CONIC

C3 14.928 VHL 3._64

LNCH ATNTH LN_H TIN[

82.40 12 18 7

97.60 14 23 37

I(30.00 13 49 42

IDO.DO 15 34 43

IIO.DO 13 32 31

110.00 16 8 4

0ISTANCK 535.933

LOL 342.03 VL 26.263 GAL 3.27 AZL 9D.94 hlCA 258.68 SMA 1Z4.03 ECC .22316 INC .9384 Vl 29.540
LOP 240.70 VP 37,113 GAP 10.71 AZP 89.82 TAL 168.45 TAP 67.13 RCA 96.35 APO 151.71 V2 34.943

GP 17.81ZAL 60.05 ZAP 138.45 ETS 30.89 ZAE 123.37 ETE 167.53 Z_C 119.92 ETC 261.63 CLP-167.67

OLA -29.24 RAL 283.91RAO 6567.6 VEL 11.675 PTH 2.05 VHP 7.177 0PA -4.63 RAP 254.84 ECC 1.2457

L-I TIME INJ L._T INJ _ l_J RT ASC INJ A_PNTH INJ TIN[ PC) CST TIM INJ 2 LAT INJ 2 LONe

1027.63 21._6 339.08 148.09 109.91 12 35 14 427.6 24.38 327.24

621.96 21.87 305.32 148.10 109._0 14 33 59 22.0 24.39 297.47

730.76 17.97 311.68 146.41 114.30 14 I 53 1_0.8 21.10 304.28

3682,13 25._8 267.75 149.50 105.50 17 9 23 5082.1 27.76 259.45

783.84 11.12 311,_ 142.59 ILPZ.fl3 13 45 53 183.8 15.33 305.29

3201.81 33.51 233.0_ 131.26 97.18 19 3¢"45 4601.8 34.14 223.89
CRSIT 0ETKRMIN_TION ACCURACY

ST 1207.0 SR 401.1 SS 449.4
.0346 CST -.8893

405.8 SSA 19.3

345.8 ALF 170.03

0IFFENI[NTIAL CORN_CTIONS MIO-(.OU_SI[ £XECUTICN ACCUraCY
TOE -.1183 TRA 2.3299 TC3-3.3138 8AU 1.O619 SGT 5"/'07.0 _ 637.7 SG3 230.0

ROE .2530 J;IRA -.2781 RC3 .L=_66_ FAU .03005 RRT -.7650 RNF -.7482 RTr .9567 CRT -.4834 CRS

FOE .1570 FR4 1.3439 FC3-1.7427 8SP 18443 SC_ 5742.5 R23 .0194 R13 -.9569 LSA 1286.4 NSA

.2793 8R4 2.3464 _3 5,3203 FSP -793 SGI 5727.9 SG2 409.2 THA 175.09 ELI 1224.0 EL2

LAUNCH OATE S_P 5 1970 FLIGHT TIN[ 188,00 ARRIVAL

PR:LI(X:ENTRIC CONIC OISTM_*IE 541,575
RL 150.84 LAL ,00 L(_L 342.03 VL 29._4 GAL 3.76 AZL gO.74 H_ 26L.8J_ _NA 123,80 ECC .22737 IN_ .7444

RP IO8.49 LAP .74 LCP 243,89 VP 37.076 GAP 11.10 ATP 89.89 TAL 167.01 TAP 68.87 RCA 95.63 APO 151.97

RC 156.930 GL -4.86 GP 17.09 7AL fl].61 2'/tP J_,_B [TS 52.14 7AIE 125.32 ETE 168.05 ZAC 119.37 ETC 262._0

PLAN[TCCENTRIC CONIC
C3 16.100 _ 4.012 0L_ -27.4_ RAL _6._9 RN) 6567.6 VEL 11.725 PTH 2.07 VHP 7.382 OPA -5.68 RAP 236._0

LNO4 A2'NTH LNCH TINE L-I TIN[ INJ LAT INJ LO_ |NJ RT AS(: |NJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT

gO.DO IZ 3023 102M9.61 19.84 333.33 149,47 113,78 I_ 47 42 438.6 18.93

gO.OO 14 31 9 M5.O8 24.74 _07.97 152.73 104.23 14 41 54 45.1 26.46
IOO.00 13 II 33 903.49 12.78 322,05 147.96 117,26 13 26 40 305.3 16.33

IDO.00 16 3_ 39 3341.47 28,06 257.87 IS3,33 I(30,74 18 5 0 4941.5 29.26
110.0_ 13 2043 876.78 7.68 316.83 144.93 123.41 13 35 20 276.8 12.02

II0.00 18 40 0 5142.94 33._ L=_.8.53 |54.47 94.32 20 5 42 4342.9 34.17

0IFFERIENTIAL ODRI_ECTION_ NIO-COUI_J_ (XE_L/TION ACCURACY

TOIl .0396 TRA Z,_7_3 1C3-4.9376 _ |.Of_3 ,%T 3749.1 SGR 622.6 SG3 _1.2

RO£ .2550 RR4 -.2912 RC3 .2342 FAU .0277J _ -,7466 _ -.PZSO R'rF' .9364

F0E .2213 FRA 1.3928 FC3-I ,4gO3 8SP 18503 _ 5782,7 RZ3 .0134 R13 -.9365

80E .2581 _RA 2.3947 8(3 4.9631 FSP -739 SGJ 5768.0 S_2 412.9 TH_ 179.35

0ATE MAR 12 1971

Vl 29.540

V2 34.931

CLP-16_.66

ECC 1.2650

INJ 2 LONG

326.01

299.72

315.06

249.27

310.45

219.29

ORBIT DETERMINATION ACCURACY

ST 1251.9 SR 390.4 SS 474.5

CRT -.3174 CRS -.0698 CST -.9228

LSA 1332.4 MSA 411.6 SSA 18.6

ELI 1238.6 EL2 368.2 ALF 173.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATE SlIP 5 1970 FLIP, AT TIME 190.00 ARRIVAL DATE NAR 14 ]971

HI[LICX:[NTRIC CONIC

RL ]S0.84 LAL .00

RP 108.53 LAP .55

RC 158.64] GL -3.46

PLANIETCC[NTRIC CCNIC

C3 17.461 VHL 4.179

LNCH AZNTH LNCH TINE

90.0(3 I! 55 55

gO.D0 15 24 16

100.O0 12 51 3

100.00 17 11 49

110.0(3 13 11 53

110.0(3 19 7 29

O|FFER[NTZAL C(3RIq[CTJONS

TOg .1952 TRA 2.8343 TC3-4.6017 BAU 1.0753

ROE .2591RR4 -.3041 RC3 .ZO60 FAU .01557

FOE .2766 FRA 1.4376 FC3-1.2680 BSP 141660

80[ .3244 &q4 2,B_(35 _C3 4.(d363 F_d= -732

0I$T4NCE 547.176

LCX. 348.03 VL 26.166 G4L 4.27 4ZL 90.55 MW_A 165.04 SW4

LOP 247.07 VP 37.037 GAP IL.50 47P 89.95 TAL 165.57 TAP

GP 16.44 7AL 55.27 ZAP 1f_.64 ITS 52.58 ZAI[ 125.27 (TE

123.57 ECC .23253 INE .5539 Vl 29.540

70.61 RCA 94.86 APO 152.28 V2 34.919

168.52 Z4C 118.87 ETC 262.78 CLP-169.63

0LA -25.82 RAL 188.73 RA0 6567.7 VI[L 11.783 PTH 2.08 VHP 7.600 0P4 -6.65 RAP 258.81 ECC ].2874

L-I TIN[ |NJ LAT |NJ _ IN] RT AS{: ;NJ AZMTH |NJ TJN[ I_) C$T TIN ZNJ 2 LAT IN] 2 LONG

1203.36 11.09 343.10 151.28 116.L_ 12 15 59 603.4 14.53 336.10

5805.64 2tS.58 276,89 156.64 100.14 17 1 2 5205.6 27.71 268.51

1025.34 B.95 328.89 150.15 118.64 13 8 9 425.3 12.70 322.11

5458.89 18.97 251.g0 157.06 97.72 18 42 48 4858.9 29.73 243.18

959.86 4.53 32|.14 147.45 123.92 13 27 53 360.0 8.96 3J4.95

5097.0"_ 34.11 L_4,96 |57.§9 92.41 20 32 26 4497.0 34.07 215.71

NID-C._/I_J( [X[CUTION ACCURACY ORBIT 01[TERMII_MTION 4CCURACV

SGT 5787.9 SGR 6_B.8 SG_ 212.7 ST 1327.6 SR 381.6 SS 498.5

NRT -.?Z87RRF -.7088 R1T' .9565 CRT -.1689 CR5 -.1493 CST -.9485

SG_ _19.8 RZ3 .0120 R13 -.9566 LSA 1411.2 M$A 405.8 SS4 17.9

SGI 5805.0 S(,Z 4|S.7 THA 175.59 ELI 1329.2 EL2 375.6 ALF 176.98

L4UNCH 0ATE SEP 5 1970 FLIGHT T|N[ 192.00 ARRIVAL OATE NAR 16 1971

P_LIOCENTRIC C_NIC

RL 150.84 LAL ,00

RP 106.56 LAP .37

RC 160.740 GL -2.18

PLAN[ TOCENTRI C CONIC

C3 19.032 VY4. 4.363

LNC_ AZNTH LNCJ_ TINE

gO.00 _ 11 36 10

90.00 18 I 35

100.00 12 37 3

100.00 17 43 23

110.00 13 5 13

110.00 18 31 43

01FFERENTI4L COmeI[CTIONS

7C_E .3425 7R4 3.09eZ TC3-4.Z649 _ Io0861

.2657 RRA -.3163 RC3 .1830 FAIl .02380

FOE .3205 FRA 1.4751 FC3-1.0824 BSP 19049

BOg .4335 I_A 3.1084 8C3 4._4 FSP -718

01$TJ_IL_ 551.731

LOL 342.03 VL 26.148 GAL 4.8| 421. 90.37 HCA 268.22 SNA 123.34 ECC .23748 IN(: .3650 Vl 29.540

LOP 250.25 VP 36.999 GAP 11,91 AZP 89.99 TAL 164.12 TAP 72.35 RCA 94.05 APO 152.63 v2 34.907

GP 15.84 ZAL 53.03 ZAP 161.64 ETS 55.23 2AIE 125.20 ETE 168.94 ?AC 116.40 ETC 263.36 CLP-170.59

OLA -24.25 RAt. 290.93 RN) 6567.8 VEL 11.850 PTH Z.10 VHP 7.833 OPA -7.52 RAP 260.67 ECC 1.3132
L-I TIN[ IN] LAT IN] _ IN] RT ASC IN] AZNTH IN] TINE PC) CST TIN IN] 2 LAT IN] 2 LONG

1_.1.42 7.46 349,87 |53._(_ 117.40 Jl 58 12 721.4 11.07 343.05

9727.88 27.39 Z71.49 160,12 97.48 17 37 3 5127.9 28.14 262.86

1124.89 5,65 334.49 152.61 119.40 12 55 48 524.9 9.53 327.80

5399.64 29.43 247.56 160.38 95.48 19 13 23 4799.6 29.88 238.78

1036.56 1.61 329.25 150.11 124.15 13 22 30 436.6 6.08 319.01

5010.73 34.18 222.12 160.68 90.74 20 56 4 4460.7 33.90 212.89

NID-COURS[ [X[CUTIOI ACCURACY ORSfT DETERNINATION ACCURACY

SGT 5821.3 SGR 595.7 SG3 204.2 ST 1414.4 SR 374.8 SS 5]7.3

_RT -.7|13 I_ -.6806 RTF .9572 CRT -.O495 CRS -.2080 CST -.9659

SG_ _851.7 _3 .0087 R13 -.9573 LSA 1500.7 NSA 595.0 $SA ]7.]

SGI _36.8 SG2 417.6 THA 175.82 ELI 1414.5 EL2 374.3 ALF 179.19

LAUNCH 0AT[ _P 5 1970 FLIGHT TIME 194.00 ARRIVAL OAT[ MAR IB 1971

H[LIOC[NTRIC CONIC

RL 150.84 LAL .00 LOt. 342.03 VL

RP ]08.60 LAP .18 LCP 255.42 VP

RC 162.826 GL -I.01GP 15._0 7AL

PLAN[TOC[NTRIC CONI_

C3 20.8_0 V_. 4.565

LNO_ _r_TH LNCH TIME

gO.OO ]I 22 24

gO.O0 16 31 54

100.0(3 12 26 43

1_O.00 18 10 18

110.00 13 0 8

II0.00 19 53 24

0IFFERI[NTIAL CORI_CTIONS

TOE .51_7 TRA _,_Jd.4 TC_-3°_ 8AU 1,0_37

ROE .2711RRA -.3307 1_3 .1575 FAU .02150

FOE .37L_Z FRA 1.5231FC3 -.8932 BSP 18915

BO[ .5608 8RA 3.4005 BC3 3.8895 FSP --679

01S3MKE 558.238

26.110 GAL 5.38 AZL 90.18 I_A 271.40 5/4A 123.11 ECC .24305 INC .1765 VI 29.540

36.9_2 GAP 12.36 AZP 90.00 TAL 162,68 TAP 74.08 RCA 95.19 APO 153.03 V2 34.896

50,91 ZAP 162.57 ETS 57.09 TAg 125.14 ETE 169.32 2AC 117.96 ETC 263.95 CLP-171.54

DLA -12.76 RAL 293.01RA0 6567.8 _E:L 11.926 PTH 2.12 VHP 8.081 0PA -8.32 RAP 262.96 ECC 1.3430

L-I TINE IN] I.AT IN] LOMG IN] RT ASC IN] AZNTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

1420,51 4.32 355.46 156.15 118,01 11 46 5 820.5 8.04 348.75
5871._ 27.82 267.41 163.45 95.50 18 6 26 5072.0 28.29 258.78

1212.97 2.69 339.31 155,25 119.78 12 46 55 613.0 6.64 332.74

5354.73 29.68 244.24 163.62 93.75 19 39 32 4754.7 29.88 235.45

111_t.30 -1.13 328.99 152.86 124.17 13 18 34 508.3 3.36 322.78

5032.17 34.18 219.89 1_.77 89.42 _! 17 16 4432.2 33.72 210.68

NI0-CCURS[ [X[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5850.7 _R 98_.3 SG3 196.7 ST 1528.8 SR 366.1 SS 543.4

_RT -,f_41 _ -.6716 RTF' .957J CRT .0577 CRS -.2628 CST -.9778

SG8 M79.6 _3 .00_ R13 -.9571 LSA 1619.2 NSA 380.0 SSA 16.5

$61M64.7 _ 418,2 THA 176.03 ELl 1529.0 EL2 365.5 ALF .84

LAUNCJ< OATE _E:P 5 1970 FLIGHT TIME 196,00 kRRIVAL 0ATE MAR 20 ]971

H(LIOCENTRI¢ CCNIC

RL 150.84 LAL .00 bOL 342.03 VL

RP 108.83 LAP -.01 _ 2_6.(d3 VP

RC 164.900 Gk .06 GP 14.80 7AL

PLANI[TOCENTRIC COLIC
C3 22,915 W4L 4.787

LNO4 A2MTH _ TIME

gO.O0 11 12 5

gO,00 16 57 49

100.00 12 18 44

100,00 18 33 51

II0.00 12 56 6

110.00 _0 lZ

OIFF[RI[NTIAL CCRRI[CTI(]q._

Tl_ .6770 TRA 3.6795 TC3-3.5393 _MJ 1.0851

ROE .2787 _A -.3439 R(:3 .13_ FAU .019_

FOE .4137 FRA 1.5645 FC3 -.7398 BSP 19040

BOE .7321 8RA 3.6956 BC3 3.5410 FSP -'654

0IST_qC[ _3.f_18

L_.07_ GAL _,SI_ AZL 69.99 PICA 274.57 S_4A I_.68 ECC .24808 INC .DO00 V] 29.540

36.9"_5 GAP 12.8241P g0.00 TAL 161.24 TAP 75.82 I_CA 92.28 APO 153.49 v2 34.885

48.89 2AP 16_.44 £TS 59.20 241[ 1_5.O6 ETE 169.67 2AC 117.55 ETC 264.54 CLP-172.48

0t.A -21.40 RAL 294.96 RA0 6567.9 VI[L 11.012 PTH Z.14 _ 8.347 DPA -9.04 RAP 265.09 ECC 1.3771

L-I TIN[ IN] LAT IN] _ IN] RT ASC IN] A214TH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG
1508.51 1.49 .38 158.85 1!8.28 11 37 13 908.5 5.26 353.73

5619.82 18.06 264.35 166.71 93.9_ 18 31 39 5029.8 28.32 255.70

1193.39 -.03 343.71 1_.00 119.89 12 40 17 693.4 3.94 337.19

5320.17 19.80 241.68 IM.BZ 9_.41 10 2 31 4720.2 29.82 232.88

1176.24 -3,72 332.54 155.70 124,00 13 J5 42 576.2 .77 326.33

5010.O9 34.15 218.17 166JNS 88.40 21 36 28 4410.1 33.55 208.98

NI0-COUIt_J( [_CUTION ACCURACY ORBIT DETERMINATION ACCL_ACY

SGT 5874,8 SGR 569.1 8G3 189.1 ST J63713 SR 359.0 SS 563.1

RRT -.6773 _ -.6555 RTF" .9_76 CRT .1390 CRS -.5036 CST -.9853

5802.3 _3 .{3050 RI3 -.9576 LSA 1750.0 MSA 365.6 SSA 15.9

_1 5887,5 SC_ 417.8 THA 176.13 ELl 1638.1 EL2 355.4 ALF 1.85
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE SIP 5 1970 FLIGHT TIME 198.00 ARRIVIL DATE M_ 22 1971

HELIC_ENTRIC CONIC CISTANCE 569.075

RL 150.84 LAL .00 LOL ]4Z.03 VL ?6.O]A GAL 6.62 AZL 89.80 HCA 277.75 SNA 1?Z.66 ECC .Z5562 INC .?006 Vl Z9.540

RP 108.66 LAP -.L>0 LC_ 259.77 VP ]6,888 GAP 1].31 AZP 89.97 TAL 159.81 TAP 77.56 RCA 91.]I APO 154.07 V? 34.874

RC 166.961 6L 1.03 bP 14.35 ZAL 46.99 ZAP 164.24 ETS 61.57 7AE I24.98 ETE 169.99 ZAC 117.16 ETC ?65.14 CLP-173.41
f_,.AN[TC_ENTRIC CONIC

C] ?5.292 VHL 5.029 DLA -20.11 RAL 296.80 RA0 6568.0 VEL IZ.lIl PTH 2.17 VHP 8.6]? 0PA -9.68 RAP 267.24 [CC 1.4162
LN_ AZNTH LNCH TIME L-I TINE INJ LAT

90.00 11 4 1 1589.00 -1.10

90.00 17 _ 32 55_7.7Z 78.19

100.00 12 I? ?5 136_.73 -2.57

1OO.00 18 54 49 5793.7Z ?9.86

110.00 12 5? 59 I741.1] -6.18

llO.O0 _:_ 30 45 4993.58 ]4.11

DIFFERENTIAL CORRECTIONS

TOE .8429 TRA ].9891 TC]-].2052 _AU 1.0845

ROE .7874 RR4 -.3569 RC] .1182 FAU .01775

FOE .4514 FRA 1.6_55 gc] -.6077 BSP 1917]

8DE .8906 _A 4.0051 BC] ].2074 FSP -6]1

LAUNCH DATE SEP 5 1970

H_LIOCENTRIC CONIC

RL 1r_O.84 LAL .00 LOL ]42.0] VL

RP 108.69 LAP -.39 LCP ?6?.94 VP

RC 169.007 GL 1.97 GP 1].9] ZAL

PLANET(X_ENTRIC CONIC

C3 78,016 VHL 5.79] OLA -18.90 RAL 298.52 RAC 6568.1 VEL
LNCH ATMTH LNCH TIME L-I TIME INJ LAT

90.00 10 57 33 166].06 -].52

90.00 17 40 47 5573.49 28.26

lOG.DO 12 7 21 1418.75 -A.95

IOO.OO 19 I] 40 527].9] 29.89

I10.00 12 50 ]1 1303.46 -8.5?

llO.O0 20 46 59 A981.99 ]4.07

DIFFERENTIAL CORRECT|ONS

TOE I .0124 TRA 4.3138 TC3-?.8869 BAU 1.0819

ROE .2970 RRA -.]696 RC3 .I015 FAU .01601

FOE .4862 FRA 1 .6460 FC3 -.4946 8SP 19120

80E 1.0551 BRA 4.3296 8C3 ?.8886 FSP -6(]9

INJ LONG INJ RT A,_C INJ ATNTH INJ Title PO CST TIN INJ 2 LAT INJ 2 LONG

4.87 161.65 I18.30 11 _ _-'-'-'-'-'-'-'-'-'_J 989.0 ?.69 358,?4

262.01 169.9] 92.81 18 5] 50 4997.7 ?_.28 ?53.35

]47.83 160.84 119.79 12 35 13 768.? 1,41 341.31

239.72 170.00 91.38 2_] 2] 3 469].7 29.74 ?30.9?

335.95 158.60 12].69 I] 13 A0 6Al,l -1.71 329.72

216.88 169.96 87.6] ?I 5] 58 4]9].6 3].41 707.71

NID-COI._,5_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 5894.0 _ 555.8 .5(,] 181.9 ST 174].5 SR 352.3 SS 580.7

RRT -.C_38 R_r -.6391RTF .958] CRT .2043 CRS -.3369 CST -.9901

568 5920.1R_3 .0015 R1] -.9584 LSA 1837.6 MSA 351._ SSA 15,3

$61 59(J5.5 $4;2 416.] THA 176.42 ELI 1745 .O EL2 344.5 ALF 2.46

FLIGHT TIME 200.00 ARRIVAL CATE MAR 24 1971

DISTANCE 574.390

25.997 GAL 7.29 AZL 89.61HCA 280.9? S_A 122.44 ECC .76777 INC .3933 Vl 29.540

36.852 GAP 1],83 AZP 89.93 TAL 158.39 TAP 79.]1RCA 90.77 APO 15A.61 v? 34.864
45.19 ZAP 164.98 ETS 64.22 7AE 124.89 ETE 170._8 7AC 116._9 ETC ?65.74 CLP-174.34

12.223 PTH 2.20 VHP 8.937 OPA -10.25 RAP 269.42 ECC 1.4611

INJ LON6 INJ RT ASwC INJ A]'MTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

9.D6 164,5] 118.12 II 25 17 1064.0 .27 ?.47

260.24 17].14 91.9] 19 I] 40 497].5 78.73 251.58

351.71 163.74 119.57 12 31 19 838.8 -.98 345.17
238.25 173.18 90.61 _ 41 ]4 467].9 20.65 ?29,45

339.76 161.55 12].23 13 12 15 70].5 -4.09 332.9_

215.96 17).08 87.10 22 I0 I 4382.0 33.30 206.8?

MIO-COUR._E EXECUTICN ACCURACY _RBIT 0ETERHINA TION ACCURACY

S_T 5907.9 S_R 541.9 5G] 174.9 ST 1844.5 SR 345.6 SS 596.3

RRT -.6444 _ -.62]0 RTF .959] CRT .2575 CRS -.3651 CST -.993?

5932.7 R'Z3 .0_23 R13 -.9593 LSA 1939.6 MSA 338.7 SSA 14.8

5(.1 5918.2 .562 413.7 THA 176.60 ELI 1846.7 EL2 333.5 ALF 2.86

LAUNCH CATE SEP 5 197,} FLIGHT TIME 207.00 ARRIVAL CATE MAR ?6 1971

HELIOCENTRIC CONIC

RL 150.84 LAL .{}0

RP 108.77 LAP -._7

RE 171._39 GL 2.7?

PLANE T(XENTRIC CONIC

C3 31.137 VHL 5.5H0

LNCH A_MTH LNCH TIWE

9O.O0 I0 52 18

'..30.00 17 58 58

I00.00 12 3 13

lOG.DO 19 _ 45

II0.00 12 48 35

ll0.OO 21 1 52

CISTANCE 579.624

LCL 342._) VL 25.960 GAL 8.01 AZL 89.41H(A

LOP 266.11 VP 36.817 GAP 14.38 AZP 89.86 TAL

CP 13.55 7AL 4].49 ZAP 165.66 [TS 67.17 7AE

284.09 5MA I72.73 ECC .27(346 INC .5902 Vl 29._4_

156.99 TAP 81.07 RCA 89.17 APO 155.28 v2 34.855

124.78 ETE 170.55 ZAC 116.43 ETC ?66.34 CLP-175.77

CLA -17.7H RAL 3(]0.15 R4C 656_.2 VEL 12_]49 PTH 2.23 VHP 9.265 CP4 -1_ .75 R4P 771 .6I ECC 1.5124

L-I TII._ INJ LAT INJ LONG INJ RT A._Z INJ A_SMTH INJ TIME P_ CST TIM INJ ? LAT INJ ? LONG

1734,59 -5.77 13.02 167.48 117.77 11 21 13 1134.6 -2.01 6.36

5555.75 28.29 258.95 176.33 91.28 19 31 34 4955._ _8.17 750._8

1505.78 -7.18 ]55.44 166.71 119.09 12 ?8 18 905.8 -3.25 348.86

5259.80 29.89 237._D 176.35 90.05 20 58 ?5 4659.8 29.58 22_.41

1363.60 -10,75 342.49 164.55 122.65 13 11 19 763.6 -6.37 336.14

4974.74 34.05 215.41 176.21 86.77 22 ?4 46 4374.7 33,23 ?06.77

DIFFERENTIAL CORRECTIONS MI0-CCXJR._E EXECUTION ACCURACY ORBIT OETERMINATIC_ ACCURACY

TOE 1 .1855 IRA 4.6550 TC3-?.5855 8AU 1,0769 ,_T 5916.3 _ 527.5 SG] 168,? ST 1938.2 SR 33_.9 SS 610.?

ROE ._O74 RRA -.3816 RC3 .0865 FAU .01434 RRT -.6279 R_F -._(]71 RTF .9604 CRT .3015 CRS -.3_92 CST -.99_3

FOE .5182 FRA 1 .6869 FC3 -.3988 8,_P 19483 SG_ 5939.7 _3 .0014 RI] -.9605 LSA 20]4.6") MSA 326.4 SSA 14.3

80E 1.2247 _RA 4.6706 8C3 2.5870 FSP -590 ,_J 59_5.6 _G2 409.9 THA 176.7_ ELI 1941 .0 EL2 3?2.7 ALF 3.]_

LAUNCH DATE SAKP 5 1970 FLIGHT TINE Z04.00 4RRIVAL C4TE MAR ?_ 1971

H_L IO_ENTRIC CONIC

_L 1_.84 LAL .{30 LOL 342.03 VL
108.75 LAP -.76 LOP _69._8 VP

RC 173,056 GL 3.45 GP 13.L:>0 7AL

PLANE TOCENTR; C CONIC

C3 _4,719-VHL 5.892 OLA -16.73 RAL 301.67 RA0 65_.4 _EL
LN04 AZ_4TH LN_H TIME k-I TINE INJ LAT

90.00 10 47 58 1801.71 -7.88

90.00 18 15 27 5543.91 28.31

1(30.00 11 59 49 I_69.89 -9.29

I00.00 19 46 17 5250.56 29.89

II0.00 12 47 5 1421.81 -12.87

110.OO 21 15 31 4971.40 34.04

DIFFERENTIAL CORI_C T IONS

TDE 1.3639 TRA 5.0148 TC_-2._1_ _AU |.0_7

ROE .3186 RRA -.3_'_J RC3 .07_9 FAU .01274

FOE .5485 FRA 1.7287 FC3 -.3176 9SP 1_53

_OC 1.4006 8RA 5.0_02 8C3 2.3024 FSP -571

01STANCE 584.763

25.924 0_g" 8.78 A]'L 89.21HCA 287.25 SMA 122.02 ECC .27889 INC .792_ vl 29.54G

}6.78} GAP 14.97 A]'P 89.76 TAL 155.60 TAP 82.86 RCA 87.99 APL_ 156.04 V? 34.H46

41.90 TAP 166.27 [T5 _0.45 2_E 124.67 ETE 170.80 7AC 116.08 ETC 266.94 CLP-176.?(3

12.494 PTH 2.26 VHP 9.6?0 OPA -11.19 RAP 273._2 ECC 1._714

INJ LCN6 INJ RT ASC INJ A]'NTH INJ TIME PO CST TIM INJ ? LA T INJ 2 LONG

16.82 I70.47 117.28 II 18 0 1201.7 -4.17 10.17

Z38.05 179.51 90.83 19 47 50 494].5 78.17 ?49.39

3_9.03 169.72 118.54 12 25 59 969.9 -5.40 352.39

E_.51 179.52 89.69 21 13 48 A650.6 ?9.53 727.7_

345.67 167.59 121.94 13 10 47 821.8 -8.55 339,23

215.19 179.36 86.61 22 38 22 4371.4 33.19 206.0_

Ml0-f._ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT _9|9.6 S6R 51_.4 SG3 161.8 ST 2024.6 SR 332.? SS 623,0

RRT -.6111 _ -.391_ RTF .9618 CRT .3389 CRS -.4105 CST -.9967

56_ 3941.7 R_3 .0008 RI] -.9618 LSA 2120.9 HSA 314.7 5SA 13.H

S61 5927.9 562 405,0 THA 176.96 ELI 20?7.8 EL? ]l?.O ALF 3.76
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5, 197OJ

LAUNCH OAT( S(P 5 1970

HEL I(XENTRIC CONIC

RL 150.84 LAL .00

RIP 108.78 LAP -.94

RC 175.059 GL 4.11

PLANE TOCENTRI C CONIC

C3 38.857 VHL 6.232

LNO4 ATNTH LNCH TINE

90.00 10 44 22

90.00 18 30 25

100.00 11 57 0

100.00 29 0 28

110.00 11 45 54

110.00 21 28 4

FLIGHT TIN[ 206.00 ARRIVAL 0ATE NAR 30 1971

LOt. 342.03 VL

LCP 272.45 VP

GP IZ.88 ?AL

CIST*NCE 589.792

Z5.888 GAL 9.60 AZL 89.(30 I._4 290.42 S_A 121.81ECC .28811 INC 1.0015 Vl 29.540

36.750 GAP 15.61ATP 89.65 TAL 154.24 TAP 84.66 RC* 86.71 4PO 156.90 V2 34.837

40.41 ZkP 166.81 ETS 74.07 ZA[ 124.54 ETE 171.03 7AC 115.74 ETC 267.54 CLP-177.14

OLA -15.76 RAL 303.09 RAO 6568.5 V(L 12.657 PTH 2.30 VHP 10.004 0PA -11.56 RAP 276.03 ECC 1.6392

L-! TINE INJ'LAT ZNJ LONG ZNJ RT k_ ZNJ A_4TH INJ TINE PO CST TIM IN3 2 LAT INJ 2 LONG

1865.84 -9.87 29.49 173.5I 116.68 11 15 28 1265.8 -6.21 13.72

5536.02 28.31 257.50 182.68 90.56 29 2 41 4936.0 28.09 248.84

1631.47 -11.27 2.53 172.77 117.87 12 24 12 1031.5 -7.45 355.82
5245.62 29.89 216.14 182.69 89.50 21 27 54 4645.6 29.50 227.36

1478.29 -14.88 348.81 170.67 121.14 13 10 33 878.3 -10.65 342.27

4971.57 34.04 215.17 182.52 86.62 22 50 55 4371._ 33.19 206.03

OIFFER(NTIAL CORR(CTIONS NIO-C_URS( E_ECUTION ACCURACY

TOE 1.5483 TRA 5.3937 TC3-2.0339 8AU 1.0565 _T 5917.9 St_ 496.5 S_3 155.6

AOE .3306 RRA -.4032 RC3 .0_07 FAU .Dill7 _RT -.5936 Iwr -.5750 RTF .9634

FOE .5775 FRA 1._7722 FC3 -.2491 8SP 19616 _,6 5936.7 R_3 .0004 R13 -,9634

8OE 1.5832 _A 5,4107 BC3 2.0348 FSP -553 SGI 5925.2 _ _:J.0 THA 177.14

LAUNO,I OATE S(P 5 1970 FLIGHT TIME 208.00

H[LIO(ENTRIC CCNIC 0ISTM_QE 594,694

RL 150.84 LAL .00 LCL 342.03 VL 25.851 GAL 10.47 AZL 88.78 HCA 293.58 SMA

RP 108.80 LAP -1.12 LCP 275.61 VP 36.717 GAP 16.30 AZP 89.51 TAL 152.91 TAP

RC 177.047 GL 4.70 GP 12.58 ZAL 39.O_ZAP 167.27 [T$ 78.04 Z_E 124.40 [TE

PLANETOCENTRIC CONIC

C3 43.584 VIII. 6.602 0LA -14.86 RAL 304.42 RN) 6_.7 VEL 12.843 PTH 2.34 VHP
LNCH AZNTH LNCH TINE L-! T|NE INJ tAT JNJ _ |NJ RT ASC |NJ 4214TH

90.00 10 41 21 1927.36 -II.72 24.0G 176,57 11_,_N_

gO.00 18 44 4 5532.6<3 28.31 257.26 185._5 go.44

100.00 11 54 40 16g0.79 -13.13 5.95 175.B5 117.10

100.00 29 13 26 5244.49 _J.89 236.06 185.85 89.45

110.00 12 45 0 1533.14 -16.79 351._'Z 173,78 120.L_

110.00 21 39 36 4974.gO 34.05 219.43 |85.M 86.77

OIFFER(NTIAL C(_CTIONS NI0-_J_IRSE [_CUTICN ACCURACY

TOE 1.7410 TRA 5.8004 TC3o1.7833 6AU 1.0395 SGT 59J2._ SGR 419.8 SG3 149.8

RO1[ .3433 RR4 -.4124 RC3 .0497 FAU .00964 RRT -,57_6 R_ -.5582 RTF .9651

FO_ .606_ FRA 1.8182 FC3 -.1914 8SP JggM SG_ 5931.5 /_3 .000_ R13 -.9G51

80£ I .7745 BRA 5.8151 8C3 1,7840 FSP -5_ ,_1 5918.6 .%2 391.9 THA 177.31

OK_IT 0ETERNIN_TION ACCURACY

ST 2103.2 SR 32_.2 SS 635.1

CRT .3711CRS -.4297 CST -.9977

LSA 2200.0 MSA 303.4 SSA 13.3

ELl 2106.7 EL2 _01.5 ALF 3.35

ARRIVAL CATE APR 1 1971

121.60 ECC .29822 IN(: 1.2193 Vl 29.540

86.50 RCA 85.34 APO 157.86 v2 34.829

171.25 ZAC 115.40 [TC 2G8.1_ CLP-178.08

10.420 OPA -11.87 RAP 278.24 ECC 1.7173
INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

11 13 28 1327.4 -8.14 17.21

20 16 17 4932.7 28.07 248.60

12 L_ 51 1090.8 -9.40 359.15

21 40 50 4644._ 29.49 227.28

13 10 33 933,J -12.65 345.26

23 2 30 4374.9 33.23 296.28

O_BIT DETeRMINaTION ACCURACY

ST 2174.7 SR 318.0 SS 647.2

CRT .3998 CRS -.4477 CST -.9984

LSA 2272.4 MSA 292.3 SSA 12.8

_LI 2178.5 EL2 291.0 ALF 3.41

LAUNCH OATE S(P 5 1970 FLIGHT TIME 210.00 ARRIVAL CATE APR 3 1971

HELIOCENTRIC CCNIC

RL 150.84 LAL .DO

RP 108.8_ LAP -1.29

RC 179.021 GL 5.24
PLAN[TOCENTRIC CONIC

C3 49.072 VHL 7.005

LNO4 ATNTH LNCH TIME

90.00 10 38 47

9(3.00 18 56 31

100.00 11 52 42

100.00 29 25 17

110.00 12 44 17

110.00 21 50 11

OIFFER(NTIAL CORIR_CTIONS

TOE 1.9432 TRA 6.2319 TC3-1,5484 8AU 1,016_

ROE .35_8 RRA -.4200 _C3 .0399 FAU .00_10

FOE .6349 FRA 1.8673 FC3 -.1429 _SP L:_

80[ 1.9756 _A 6.2461BC3 1,5489 FSP -518

0ISTANCE 599.446

LOL 342.03 VL 25.817 GAL 11.42 ATL 88.55 PiCA 296.74 SNA

LOP 278.78 VP 36.686 GAP 17.04 AZP 89.35 TAL 151,62 TAP

GP 12.31 7AL 37.73 ZAP 167.65 (TS _.36 7A( 124.23 (T(

121.40 ECC .3093! INC 1.4477 Vl 29.540

88.37 RCA 83.85 APO 158.95 V2 34.822

171.46 7AC 115.07 (TC 268.72 CLP-179.05

_LA -14.02 RAL 505.66 RA0 6568.8 VEL 13.055 PTH 2.38 VHP 10.875 0PA -12.12 RAP 280.45 ECC 1.8076

L-| TINE ]NJ LAT ZNJ _ INJ RT ASC INJ A2'NTH INJ TIN[ PO C$T T;N INJ 2 LAT ]NJ 2 LONG

1986.32 -13.46 27.53 179.65 115.15 11 11 54 1386.5 -9.96 29.60

5533.03 28,31 257.28 188.99 90.45 20 28 44 4933.0 28.08 248.63

1748,05 -14.B8 9.30 178.95 116.23 12 21 50 1148.0 -11.24 2.40

5246.74 _J.89 236.23 188.99 89.54 21 52 44 4646.7 29.51 227.44

1586.47 -18.59 355.01 176.92 119.22 13 10 44 986.5 -14.55 348.22

4981.09 34.07 215.91 1_8._5 87.06 23 13 12 4381.1 33.29 206.75
NI0-COJR_ (XECUT|ON ACCURACY CRSIT 0£TERNII_L4TION ACCURAC_

SGT 580_.0 5(,R 46_.2 SG3 144.3 ST 2239.3 SR 310.5 SS 659.5

RRT -._563 _ -._404 R1T" ._671 CRT .4260 CRS -_4650 CST -.9989
SQ_ 5920.1 1123 .0(01 R13 -.9671 LS_ 2338.0 HSA 281.4 SSA 12.4

S_I 5807.7 S_ 363.7 THA 177.49 ELl 2243.2 EL2 280.4 ALF 3.43

LAUt_.H DATE _(P 5 1970 FLIGHT TIME 212.D0 ARRIVAL OATE APR 5 1971

HELIOCENTRIC C(_IC

RL 150.84 LAL .00

RP 108.85 LAP -1.46

RC 100.9_0 GL 5.72
PLANETO_(NTRIC CCNIC

C3 55.442 VHI. 7.446

LNO'I A2'NTH LNO'I TINE
go.00 10 36 37

go.00 19 ? 51

100.00 11 51 3

100.00 2O 36 6

110.00 12 43 45

110.00 21 59 53

OIFFER[NTIAL OORf_CTIONS

TOE 2.0984 TRA 6.6953 TC3-1,3283 _ .9_48

.3702 RRA -.42_8 RC3 .0311FAU ,006_4

FOE ._38 FRA 1.9'Z09 FC3 -,1021B_P 20086

eOE 2.1308 _A 6.7089 BC3 1.3L_7 FSP -499

015TMIC1[_04.020

LOL 342.03 VL 25.783 GAL 12.44 A2'l. 88.31Pr_ 299.g0 SMA

L_P 281.94 VP _,6_9 GAP 17.85 A2'P !!9.16 TAL 150.38 TAP

OP 12.06 ZAL 36.S3 ZAP 167.94 [TS 87.02 ZAE 124.04 ETE

0LA -|3.25 RAL 306.81 _ 6569.0 _1[_ 13.297 PTH 2.43 VHP 11.372 0PA -12.31

L-X T;NE |NJ tAT JNJ _ INJ RT AS(: |NJ AZNTH ;NJ TZNE PO CST TXN
2043.48 -15.0_ _10.93 |82,74 114.25 1I 10 41 1443.5

5536.64 28.31 257.93 192.11 90.58 20 40 7 4936.6

1803.34 -16.52 12.59 182.06 115.27 12 21 6 1203.3

5252.01 29.89 236.6,? 191.11 89.75 L_ 3 38 4652.0

16M.28 -20.28 358.07 180,0_ 118.13 13 11 3 1036._
49_9.84 34.10 216.59 19_.00 87.46 23 23 3 4389.8

MI0--CQJI_ _X[CUTIOH ACCURACY

_GT M76.7 SCR 443.4 SG3 139.0

RRT -.3424 _F ".5223 RTF .9689

_93.4 1_3 -.0063 RI3 -.9688

SGI 588|°7 SG2 372.2 THA 177.65

121.20 ECC .32153 IN( _.6892 Vl 29.540

go.2_ RCA 82.23 APO 160.IB V2 34.815

171.66 ZAC 114.74 ETC 269.31 CLP 179.97

RAP 282.64 ECC 1.9124

INJ 2 LAT INJ 2 LONG

-11.68 23.90
28.09 248.89

-12.98 5.58

29.54 227.83
-16,36 351.14

33.37 297.42

ORBIT OETERNINATZON ACCURACY

ST 1265.4 SR 302.2 SS 672.5
CRT .4375 CRS -.4810 CST -.9986

LEd_ 2366.7 MSA 272.6 SSA 12.0

£L1 2269.3 EL2 271.3 ALF 3.39
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 197Oi

LAUNCH 0AT[ 54EP 5 1970

I_EL tOC[NTRIC CONIC

RL 150.84 LAL .0(3

RP 108.87 LAP "1.63

RC 182.925 GL 6.16

PLAN[ TCx_IrNTR 1C CON|(

C3 62,867 _ 7.929

LNO4 ATNTH LNCH TIME

gO.O0 10 34 45

90.00 19 IB 8

I00.00 11 49

100.00 20 45 _6

110.00 JZ 43 20

110.00 22 8 44

FLIGHT TINE Z14.00 ARRIVAL CATE APR 7 1971

01 STANCE 608.580

LCL 342.03 VL 25.750 GAL 13.54 ATL 88.05 HEA 305.06 _A 121.01 KCC .33503 IN<: 1.9464 Vl 29.540

LCP 285.10 VP _.626 GAP 18.74 ATP 88.94 TAL 149.19 TAP 92.26 RCA 80.47 APO 161.56 VZ 34.809

GP 11.85 ZAL 55.45 ZAP 1f_.12 F'TS 91.99 IAI[ 125.82 FTI:" 171.85 7AC 114.41 ETC 269.88 CLP 178.96

DLA -IZ.55 RAL 307.87 RA0 6569.Z VEL 13.573 PTH Z.48 VHP 11.918 0PA -12.45 RAP 284.81 ECC 2.0346

L-I TII_ INJ LAT |NJ _ INJ RT AS_ |NJ AZMTH |NJ T|NK PO CST TIN INJ Z LAT INJ 2 LONG

2086.32 -16.59 54.25 185.85 115.28 11 9 44 1498.3 -13.30 27.12

5545.15 28.51 258.02 195.20 90.82 20 SO 31 4943.1 28.12 249.36

1856.71 -18.04 15.82 185.16 114.25 12 20 55 1256.7 -14.61 8.70

5259.99 29.89 Z37.21 195.21 g0.06 22 13 36 4660.0 29.58 228.42
1688.57 -21186 I.IZ 183.21 116.96 13 |I 28 1088.6 -18.07 354.04

5_00.90 34.13 Z17.45 195.13 87.97 25 52 5 4400.9 33.47 208.27

0IFF[RIENTEAL COllECTIONS NIO-O_IR_ [I(ECUTION ACCURACY ORBIT 01rT[RMINATION ACCURACY

TO[ 2.3865 TRA 7.1935 TC5-1.1259 _ .9448 _T _74.4 g 424,4 S_5 154.2 ST 2551.4 SR 294.8 55 687.6

ROK .3860 RRA -.4292 RC5 .0_55 IrAu .0(_93 _ o.§IL_ _ -.4990 R1T .9715 CRT .4742 CRS -.4994 (:ST -.9994

FO£ .6957 FRA 1,9794 FC3 -.0678 6SP 20058 _ 5889.7 RZ5 .0003 R15 -.9715 LSA 2455.8 NSA 259.5 SSA 11.5

80[ 2.4175 8RA 7._061 8C5 1.1241 IrSP -478 _1 _8.4 S_ _4.3 THA 177.87 F'LI 2555.6 FL2 25971 ALF 3.44

LAUNCH OAT[ SEP 5 1970 FL|GHT T|ME 216.00 ARRXVAL OAT[ APR 9 1971

HEL I(XKNTRIC CCNIC

RL !50.84 LAL .00

RP 108.88 LAP -1.79

RC 184.854 GL 6.55

F_.AI_ TOCF'NTR | C CON|C

C3 71.566 _ 8.460
LNC._ A_4T_ INCH TIN[

90.(XJ I0 33 8

90.00 19 27 27

100.00 11 48 26

I00.00 20 54

II0.00 12 42 59

1|0.00 L_16 46
OIFFI[_[NT|AL _CTION5

TOE 2.6325 TRA 7.75Z6 TC5 -.9329 8_MJ .89_7

ROE .4020 RRA -.4296 RC5 .0165 IrAu .00324

F'0[ .7289 FRA 2.0443 FC5 -.0_2 8SP J_96

Bor 2.6630 BRA 7.7446 6C3 .9551 FSP -457

01STANCJE 612.484

LOt- 542.05 VL 25.717 GAL 14.75 ATL 87.78 HC.JI )(_5.L_2 5NA

288,27 VP 5_._ GAP 19._ A_P 8_o_ TAL 148.08 TAP

GP 11.62 7AL 34.44 ZAP 1(_._0 KTS 97.21 7AE 123.57 ETE

120.83 ECC .34999 IN(: 2.2226 vJ ,39.540

94.30 RCA 78.54 APO 163.12 V2 34.804

172.04 ZAC 114.08 ETC 270.45 CLP 177.92

0LA -11.90 RAL 308.83 R_O 6_.4 VEL 13.889 PTN 2.54 _AP 12.520 0PA -12.54 RAP 286.95 ECC Z.1778
L-] T|NE |NJ LAT |NJ _ INJ RT A_ INJ A2MTH INJ TINE PO CST TIN INJ 2 LAT INJ Z LONG

2151.04 -17.9_ 37.50 1/18.89 112.25 11 8 59 1551.0 -14.80 30.26

5552.25 28.30 Z_B.69 19_.23 91.15 20 59 59 4952.2 28.16 250.03

1908.14 -19.45 18.99 188.24 113.16 12 20 14 1308.1 -16.15 11.75

5270._8 29.89 23T._ 19_.2_ 90.47 22 _ 41 4670.4 29.63 229.19

1757.27 -23.35 4.13 186.34 115.72 13 11 57 1157.3 -19.68 556.90

5014.02 34.16 218.47 1_.22 88.58 25 40 20 4414.0 33.58 209.28

MIO--Q:X_ EXECUTION ACCURAC_ ORBITOETERMINATION ACCURACY

SGT _1_5_.1 _ 404.3 ,q_5 129.6 ST 2399.9 52 286.6 55 704.3

RRT -.4_0 _ -.4756 RTF .9739 CRT .4975 CRS -.5174 CST -.9996

St_ 5872.0 1_3 .0006 215 -.9759 LSA 2505.1 MSA 248.4 SSA 11.0

_1 5861.4 SG2 555.1 THA 178.07 FL1 2404.1 IrL2 248.1 ALF 3.44

L_UN(H OATE SA_P 5 1970 FLIGHT TIN[ 218.00 ARRIVAL OATK APR 11 1971

HELIOCENTRIC CONIC

RL 150.84 LAL .[](3

RP 108.90 LAP -1.95

RC 186.768 GL 6.90

PLAN[TOCENTRIC CONIC

C3 81.816 VHL 9.045

LNO4 _2'NTH LNCH TIN[

90.00 I0 31 45
90.00 19 35 47

I00.00 11 47 22

I00.OO 21 2 50

II0.00 12 42 4_

110.00 22 25 59
OIFFE_q[NTIALCORIq[CTICN_

TOg 2.8970 TRA 8.5170 TC5 -.7561 8AU .BZTI
ROE .4194 RRA -.4269 RC3 .0lOB FAU .00144

r0K .7645 FRA 2.1164 FC3 -.0153 6SP 19619

_OE 2.9272 8RA 8.32_0 BC3 .7562 FSP -453

OlSTANCE 616.276

LOL 342.03 VL 25.685 GAL 16.07 ATL 87.48 HCA 509.37 S_A IZ0.65 ECC .36662 INC 2.5220 Vl 29.540

LOP 291.43 VP 36.571 GAP 20.80 ATP 88,40 TAL 147.05 TAP 96.42 RCA 76.42 APO 164.88 V2 34.799

GP 11.42 7AL 53.54 7AP 168.16 ETS 102.64 7AE 125.26 ETE 172.23 ZAC 113.75 ETC 270.99 CLP 176.84

OLA -11.52 RAL 309.70 RA0 6569.6 VEL 14.254 PTH 2.59 VHP 13.188 DPA -12.59 RAP 289.05 ECC 2.3465

L-I TINE INJ LAT |NJ LONG INJ RT AS_ ZNJ ATNTH |NJ TINE -PC) CST TIN INJ 2 L_T INJ 2 LONG

2201.60 -19.25 40.6_ 191.91 I11.18 11 8 25 1601.6 -16.20 33.31
5563.66 28.28 259.52 201.21 91.57 21 8 30 4963.7 28.20 250.86

1957.56 -20.74 22,09 191.28 112.02 12 19 59 1557.6 -17.57 14.73

5282.93 _9.88 238._ 201.25 90.96 22 30 52 4682.9 29.69 230.12

1784.28 -24.69 7.11 189.44 114.45 15 12 26 1184.3 -21.18 359.71

5028.9_ 54.18 219.64 201.26 89.27 25 47 48 4429.0 55.70 210.43

NIO-O_,,W,_E EXECUTION ACCURAC_ ORBIT 0ETERNINATION ACCURACY

SGT _40.0 St_ _5.4 SG3 125.3 ST 2442.8 SR 278.2 SS 723.1

RRT -.4559 _ -.4475 RTF .9764 CRT .5210 CRS -.5364 CST -.9997

_852.6 R_5 .0009 R15 -.9764 LSA 2551.7 NSA 237.2 SSA IO.6

$61 _42.6 _ 341.1 THA 178.28 ELI 2447.1EL2 237.1 ALF 3.43

LAUNCH OATE SEP 5 1970 FLIGHT TINE" 220.00 ARRIVAL OATE APR 13 1971

HELIOCENTRIC CONIC

RL 150.84 LAL .00

RP 108.91 LAP -2.10
RC |88.6_7 GL 7.21

PLAN_T(_[NTR_C CCINI(

C5 93.969 VV4. 9.694

LNO4 A2'NTH Uq_H TIN[

90.DO 19 45

IO0.O0 11 46 25

I00.00 21 9

110.00 12 42 25

110.00 22 30 2_

OIFFERENTIAL _CTIONS

TOE 3.1853 TRA 8.95_ TC3 -.5930 6AU .7451

RO£ .4383 RRA -.4195 RC3 .0061FAU-.O0049

FOE ._033 FRA 2.1970 FC3 .0045 B,_P 19204

5.2154 _A 8.9630 _3 .5931F_P -409

DISTANCE 619.684

L(]. 542.0_Vl, 25.655_GAL 17.52 ATL 87.15 _ 312.53 5_44

LOP 2/14.59 VP 56.545 GAP 2_.01 A2P 88.07 TAL 146.12 TAP

GP 11.24 7AL 32.76 ZAP 167-,98 ETS 10_.18 7AIE 122.91 ETE

120.48 ECC .38516 INC 2.8497 Vl 29.540

98.64 RCA 74.07 APO 166.88 V2 34.795
172.42 7AC 113.42 ETC 271.53 CLP 175.71

OLA -|0.80 RAL 510.47 _ 6569.8 VEL 14.674 PTH 2.66 VHP 13.933 0PA -12.60 RAP 291.11Ecc 2.5465
k-| TIME INJ LAT INJ _ INJ RT AS_ INJ AZNTH INJ TIME PC) C:ST TIM INJ 2 LAT INJ 2 LONG

1249.88 -20.41 43.73 194,86 110.07 11 7 58 1649.9 -17.49 36.27

5577.14 28.25 L:_O.51 204.10 92.06 21 16 6 4977.1 28.24 251.84

Z004.85 -21.92 25.11 194,26 110.85 12 19 49 1404,9 -18.89 17.63

5297.40 20.86 259.99 204.15 91.52 22 38 11 4697.4 29.75 231.19

1829.45 -25.95 10.05 192.49 115.10 15 12 55 1229.5 -22.58 2.48

5045.56 _4.18 _w_}._4 204._ 90.05 25 54 28 4445,6 55.81 211.71

MIO-CCUR_ EXECUTION ACCURACY ORBIT 0ETE#_4INATION ACCURACY

SGT 5821.0 _R 361.9 ,T_5 121.4 ST 2480.6 SR 269.9 $$ 744.7

-.4202 IIRIr -.4_4_ R1T .9790 CRT .5452 CR$ -.5568 CST -.9998

F£dB 5852.2 R_5 .0015 RI5 -.9790 LSA 2594.1NSA 226.0 SSA 10.1

S_I 5825.0 _ 5_8.2 THA 178.50 ELI 2485.0 EL2 225.9 ALF 3.42
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 1970,

LAO_CM CATE _P 6 1970 FLIGHT TI_ 70.00 ARRIV.'-L CATE NC,V 15 1970

HELIOCENTRIC CONIC

RL 150.80 LAL ._

RP 108.05 LAP -1 .24
RC 40.497 GL -5.92

PLANE TOCENTRIC CONIC

C3 28.822 VHL 5._9
LNO4 AZNT_ LNCH TIWE

9(3.00 8 }9 29

90.00 I I 48 33

lO0.OO 9 31 I?
I00.00 13 38 31

llO.OO 9 50 Z6

I10.00 15 36 46

C IFF'ERENT IAL CCIRRI[C T I ONS

TCE .1690 TRA -.5889 TC_ .2190 BAU .0898

RCE -.4048 _a -.026R RC3 -.0799 FHU .02279

FCE -.0772 FRA .2634 FC3 -.6847 8SP ?023

8CE .4387 BRA .5_9_ Be3 ._33_ FSP -158

C I STAN(E 170.053

LCL 343.00 VL 24.364 GAL -3.52 47L 91.31 HC4 71.99 St44 113.76 ECC .35069 INC 1.3056 Vl 2'9.547

LC'J_ 54.98 VP 35.922 G4P -19.10 47P 90.40 TAL 187.19 TAP 759.18 RCA 76.14 APO 151 .38 vs' 35.079

GP -I0,37 74L 101.43 Z4P II .89 ETS 116.85 ZAE 163.40 ETE 339.51 ZAC 90.75 ETC ?_.G6 CLP 5,94

CL& -76.16 R4L ?38.05 RAC 656_.2 EL I?.755 PTH ?.?0 VHP 11 .777 CP4 -?9.39 RAP ?35.90 ECC 1 .474]

L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ AZ)4TH INJ TIME PC CST TIM INJ _ LAT INJ 2' LC_qG
1zg?.IZ 8.38 348.Z0 IO8.fJO 117.15 9 1 1 692.1 ll.95 34! .35

671.46 74.79 ]09.77 114.86 105.02 11 59 44 71 .5 26.12 301 .57

llZl.B7 5.76 334.ZB 107.08 119.38 9 50 53 521.9 9.63 32'7.63

5604.97 27.18 Z62.38 115.66 10?.96 .15 11 56 5005.0 2'_.69 753.91

1064.62 .54 326.71 103.85 124.18 lO El 11 464.6 5.0? 32'0.49

5?34,99 33.Z0 235.6Z 116.99 98.65 17 4 l 4635.0 34.04 2'2'6.4,q

NIC-COURS[ ECECUTION 4CCURACY CRSIT CETERgdINATION ACCURACY

._T 761 .0 .T_ 441 .7 SG3 69.4 5T 777.1 SR 432'.2 SS 129.2
RRT -.LP'Z55 _ .2500 RTF -.6664 CRT -.6347 CRS -.6337 CST .9888

SG8 879,8 RZ3 ¢.0322 R13 .6735 LSA 485.8 _.qA 209.8 SSA 17.5

,561 770.4 ._ffJ2 425,0 THA 169.73 ELI 474.9 EL? 195.0 ALF 117,05

LAUNO-I CATE ._dEP 6 1970 FLIGHT TINE 72.00 ARRIVAL CArE NOv 17 1970

HELICCENTRIC CONIC OISTHNCE 176.783

RL 150.80 LAL .00 LOL 543.00 VL 24.674 G4L -3.58 t,2'1. 91.10 Pt_ 75.Z0 5NA 115.77 ECC .31390 INC 1.0989 Vl 29.547

RP 107.99 LAP -I .06 LOP 58.19 VP 36.146 GAP -17.95 AZP g0.SB THL 107.88 TAP 763..r]8 RCA 79._q APO 151 .45 V2 35.092

RC 40.930 GL -5.35 GP -10.8_ ZAL 1G2.60 ZAP 11.59 ET$ 107.11 2'AE 160.81 rTE 339.0El 7AC _].34 ETC ?60.29 CLP 4.03
PLANE TC_ENTR I C CONIC

C3 25.677 VHL 5.067 CLA -75.45 RAL 236.93 RAG 6568.0 VEL |Z,|27 PTH Z.17 VHP 11.137 CP4 -30.79 RAP 737.13 ECC 1.4226
LNCH AS'MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT H,_C INJ H2'IdTH INJ TIME PC CST TIM INJ 2 LAT INJ Z LONG

90.00 8 18 0 1371.03 7.47 349,85 104.88 117.39 8 40 l 721 .0 11.09 343.03

90.00 12 I 6 5873.15 25.68 781.73 III.71 102.36 13 38 59 5273.1 77.13 ?73.36

lOO.OO 9 14 48 1137.64 5.23 335.15 103.66 119.47 9 33 45 537.6 9.12 328.52

IOO.OO 13 46 59 _$531.77 78.18 257.18 112.28 100.39 15 19 11 4931.8 ?9.33 _4El.56

110.OO 9 37 35 1066.17 .48 326.79 100.71 124.18 9 55 21 466.2 4.96 320.57

110.00 15 40 42 5176.00 33.71 231.09 113.20 96.02 17 6 58 4576.0 34.18 221.88

CIFFERENTIAL CORRECTIONS NID-CI_URSE E_ECUTION 4CCUR4CY ORBIT CETER_INATION 4CCURACY

TOE .1680 TRA -.5701 TC3 .2801 BAU .I027 ._ff_T 791.4 .T_ 447.9 $63 77.3 ST ?86.4 SR 433.9 55 124.8

RCE -.3836 RRA -.0258 RC3 -.1054 FAU .07471 RRT -.2528 RRF .2809 RTF -.6859 CRT -.6465 CRS -.6074 CST .9858
FOE -.0709 FRA .7632 FC3 -.8164 85,° 7149 _ 909.4 R?3 -.0_72 R13 .6938 LSA 490.6 MSA ?11 .8 SSA 18.4

8OK .4188 8RA .5707 8C3 .2993 FSP -179 $61 8OZ.8 S(,2 427.? THA 168.58 ELI 481.1 EL? 197.0 ALF 118.26

LAUNCH CaTE SEP 6 1970 FLIGHT TINE 74.00 ARRIVAL CATE NOV 19 1970

HELIC_CENTRIC CONIC

RL 150.80 LAL .00

RP 107.95 LAP -.88

RC 41.530 GL -4.67

PLANE TOCENTRIC CONIC

C3 ?3.005 VHL 4.796

LNCH AZMTH LNCH TINE

90.00 7 56 7

90.00 12 13 15

1130.00 8 56 16

I00.00 13 55 47

llO.OO 9 23 24

110.00 15 45 8

CIFFERIENTIAL CORRECTIONS

TOE .1657 TRA -.5_O8 TO3 .3491 BAU .1153

ROE -.3633 RRA -.0253 RC3 -.1368 FAU .07580

FOE -.0621 FRA .2619 FC3 -.9710 BSP 2"281

88E .3993 8RA .5514 8C3 .3749 FSP -204

CISTANCE 183.532

LOL 343.00 VL ?4.958 GAL -3.64 AIL _0.90 HCA 78.41 SMA 116.70 ECC .29848 INC .89Eli Vl 29.547

LOP 61.41 VP 36.353 G4P -16.84 AZP 90.18 TAL 188.65 TAP ?67.06 Re4 81.86 APO 151.53 V? 35.105

GP -11.50 7AL 103.90 ZAP 11.69 ETS 96.94 ?A[ 158.37 ETE 338.51 7AC 89.85 ETC 760.51 CLP 2'.08

CLA -?4.50 RAL 735.71RAC 6567.9 VEL IZ.OI6 PTH 2.14 VHP 10.578 CPA -31.27 RAP 238.33 ECC 1.3786

L-I TINE INJ LAT INJ LONG INJ RT 45_ INJ 4i_HTH INJ TIN_ PC CST TIM INJ ? LAT INJ ? LONG

1357.55 6.48 351.63 101.31 117.63 8 18 39 75?.6 10.13 344.86

5787.70 26.79 275.72 108.39 99.54 13 49 43 5187.7 27.83 267.21

i15El.36 4.53 336.]0 100.24 119.58 9 15 34 558.4 8.44 3?9.69

5457.12 ?8.98 251.77 108.76 97.66 15 26 44 4857.1 29.74 243.05

1073.24 .?I 327.16 97.55 174.18 _ 41 18 473.2 4.70 320.95

5115.00 34,05 226.36 109.33 93.?4 17 I0 ?3 4515.0 34.12 217.11

MID-COURSE Eg[CUTION ACCURACY ORBIT CETERMI_ATION ACCURACY

SGT 821.1 ,5(_q 454.6 $G3 86.0 ST ?93.9 SR 434.1 SS 118.4

RRT -.2835 RRF .3159 RTF -.7037 CRT -.6569 CRS -.5540 CST .9769

S_43 9_1.5 R?3 -.0431 RI3 .7178 LSA 493.0 MSA 213.0 SSA 19.5

$61 834.9 S_2 428.7 THA 167.8Z ELI 485.3 EL2 198.? ALF 119.33

LAUNCH OATE SEP 6 1970 FLIGHT TINE 76.00 ARRIVAL CATE NOV 21 1970

H_LIC(ENTRIC CONIC OlSTHNCE 190.294

RL 150.80 LAL .00 LCL 343.00 VL 25.218 GAL -3.72 A_L 90.70 H(A 81.63 S_A 118.05 ECC .78435 INC .7017 VI 29.547

RP 107.91 LAP -.69 LOP 64.62 VP 36.543 GAP -15.79 H_P 90-.10 THL 189.47 TAP 771.10 RCA 84.48 APO 151.61 V? 35.117

RE 42.291 GL -3.88 GP -17.19 ZHL 105.32 ZAP 12.19 ET$ 87.01 ZAE 155.96 ETE 337.81 7AC 89.30 ETC 260.73 CLP .O9
PLANETOCENTRIC CONIC

C3 20.740 VHL 4.554 OLA -Z_.47 RAL 234.42 RAO 6567.8 VEL 11.921 PTH 2.17 VHP 9.949 OPA -32.21 RAP ?39.48 ECC 1.3413

LNCH A;_4TH LNCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT A_ INJ AS'NTH INJ TII_ PC CST TIM INJ 2 LAT ZNJ 2' LCe4G
90.00 7 33 51 1387.19 5.38 353,59 97,83 117.84 7 56 58 787.? 9,07 346.H5

9(3.00 12 25 I0 5702.97 27.60 269.65 104.95 96.60 14 0 13 5103.0 2'8.73 761.04

100.00 8 36 49 1183.92 3.67 337.71 96.88 119.69 8 56 33 583.9 7.60 331.12'

I00.00 14 4 53 5_qI.48 29.54 246.22 105.17 94.79 15 34 34 4781.5 ?9.89 237.43

110.00 9 8 6 1085.87 -.27 377.82 94.43 174.18 9 ?6 J? 485.8 4.22 321.61

110.00 15 50 5 ]052.34 34.18 221.47 105.42 _0.35 17 14 17 4452.3 33.85 217.24

OIFFERENTIAL CCR/_ECTION$ MIO-C(XJRSIE EXlECUTICN ACCURACY CRBIT CETERMINATION ACCURACY

TOE .1629 TRA -.5317 TC3 .4777 BAU .1281 5GT 851.6 _ 462.0 SG3 95.8 ST }(30.0 SR 432.5 SS 109.9

ROE -.3436 RRA -.0251 RC3 -.1747 FAU .07758 RRT -.3191RRF .3546 RTF -.7211 CRT -.6661 CRS -.4773 CST .9541

FOE -.0498 FRA .2600 FC3-1.151 3 _SP 2409 5G8 968.8 I_3 -.0483 RI3 .731 3 LSA 493.0 MSA ?1 3.6 SSA _0.7

80E .3803 8RA .5373 8C3 .46_I_ FSP -232 SGI 8_'q_.5 S(,2 4?9.3 THA 166.93 ELl 487.4 EL2 198.5 ALF I?0.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES cVOL. 5. 1970

LAUNCH CATIr 5_P 6 1970 FLIGHT TIN[ 78.00 ARRIVAL CATE NOV 2] 1970

HELIOCENTRIC CONIC

RL 150 .BO LAL .00

RP 107.88 LAP -.5|

RE 43.202 GL -2.98

PLANK TOCENTR ZC CONIC

(3 18.826 VHL 4.339

LNCH ATHTH LNCH TZNE

90.00 7 11 17

90.00 12 36 56

I00.00 8 16 41

100.00 14 14 14

II0.00 8 51 53

110.00 15 55 31

01FFERIENT I AL CCllhRqEC TIONS

TOE .1559 TRA -.fl127 TC3 .5133 BAU .1406

ROE -.3245 RRA -.0251 RC3 -.2202 FAU .02956

FOE -.0332 FRA .2571 FC3-I .3596 BSP 2535
BOE .3600 _A .5134 BC3 .5585 FSP -263

C1 STANCE 197.067

LOL 343.00 VL 25.455 GAL -3.81 AZL 90.51 I.K_A 84.84 5_ IJ9.32 ECC .27146 INC .5086 Vl 29.5,*7

LOP 67.84 VP 36.719 GAP -14.78 ATP 90.05 TAL 190.35 TAP 275.20 RCA 86.93 APO 151 .71 V2 35.129

GP -12.95 7AL 106.83 TAP 13.10 ETS 77.92 ZAE 155.74 ETf 336.97 ZAC 88.65 ETC 260.94 CLP -1.96

CLA -22.18 RAL 2_3.06 RA0 6567.8 VEL 11.841 PTH Z.10 VHP 9.400 GPA -53.25 R4P 240.56 ECC 1.3098

L-I TINE INJ LAT JNJ LON_ INJ RT A,S_ |NJ A_t4TH INJ TINE PO CST TIN INJ 2 LAT ZNJ 2 LONG

1425.20 4.17 355.72 94.47 118.03 7 35 _ 825.2 7.89 349.02

5618.96 28.11 263.56 101.46 93.59 14 10 55 5019.0 28.31 254.90

1214.15 2.65 339.37 93.63 119.79 8 36 55 614.1 6.60 332.80

5305.25 29.84 240.37 101.56 91.85 15 42 39 4705.2 29.78 231.77
1103.81 -.96 328.76 91.37 124.17 9 10 16 503.8 3.53 322.55

4988.35 34.10 216.47 101.52 87.39 17 18 40 4388.4 33.36 207.31

NI0-COURSIE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY
SGT 8_J,6 _ 470.S S_3 106,8 ST 301.1 5R 428.7 SS 100.4

RRT -.3551 _ .3973 R7F -.7373 CRT -.6656 CRS -.3360 CST .9036

St,,8 998.4 R23 -.0569 RI3 .7492 LSA 487.8 HSA 214.5 5SA 22.1

,%1 901.2 .T_2 429.8 THA 166.01 ELI 484.7 EL2 198.7 ALF 120.77

LAUNCH OATE S_P 6 1970 FLI_IT TINE 80.00 ARRIVAL OATE NOV 25 1970

/-_ELIOCFNTRIC CONIC 0ISTANCE 203.844

RL I_O.80 LAL .00 LOt. 343.00 VL 25.670 GAL °3.90 ATL 90.32 HC,A 88.06 _44 120.52 ECC .25974 INC .3171 Vl 29.547

RP 107.84 LAP -.32 LOP 71.06 VP 36.880 GAP -13.82 AZP 90.01 TAL 191.28 TAP 279.34 RCA 89.21 APO 151.82 VE 35.141

RE 44.254 GL -1.96 GP -13.B0 ZAL 108.43 ZAP 14.37 ET$ 70.01 Z/_E 151.69 ETE 335.99 7AC 87.91 ETC 261.14 CLP -4.O5

PLANE TOCirNTRIC CONIC

C3 17.214 VHL 4.149 OLA -20.81 RAL 231.69 RA0 6567.7 VE.L
LNCJ4 A2)4TH LNCH TIME L-I TINE INJ L.AT

90.00 6 48 33 1466.7t 2.84

90.00 12 48 40 5535.71 28.31

100.00 7 36 3 1248.88 1.48

10(3.00 14 23 51 3228.78 29.87

110.00 8 34 56 1127.01 -I.84

110.00 16 I _ 4923.41 33.78

OIFFERf.NTIAL CGRR1ECTIQqS

TOE .1477 TRA -.4940 TC3 .6045 84U .1528

ROE -.3056 RRA -.0253 RC3 -.2741 FAU .03178

FOE -.0112 FRA .2533 fC3-1.5984 8SP 2661

(30E .3394 8RA .4947 8C3 .6638 fSP -2_:J

11.773 PTH 2.08 VHP 8.879 OPA -34.34 RAP 241.58 ECC 1.2833

INJ I._ INJ RT A,SC INJ A2NTH INJ TINE i:_ CST TIN INJ 2 LAT INJ 2 LONG

358.05 91.27 118.19 7 13 0 866.7 6.59 351.37

257.48 97.97 90.35 14 80 56 4935.7 28.09 248.82

341.L:_ 90.51 119.86 8 16 52 648.9 5.44 334.73

234.89 97.97 88.84 15 51 0 4628.8 29.39 226.12

329.97 _.43 124.14 8 53 43 527.0 2.65 323.76

211.43 97.69 84.42 17 23 31 4323.4 32.64 202.38

NI0-C(_RSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 908.8 SGR 480.9 SG3 119.1 ST 299.7 SR 422.2 SS 92.1

RRT -.3956 RRF .4440 RI"F -.7517 CRT -.6619 CR5 -.1096 Csf ;7875

Sr_ 1028.2 R23 -.0659 RI3 .7657 LSA 479.3 MSA 215.0 5SA 23.7

501 934.1 ,f_2 429.7 THA 164.91 ELI 478.3 EL2 198,3 ALF 121.08

LAUNCH 04TE SCP 6 1970 FLIGHT TII,qE 82.00 4RRIVAL CA TE NOV 27 1970

HELIOCENTRIC CONIC

RL 150.80 LAL .00

RP 107.81 LAP -.15

RC 45.436 GL -.82

PL4NETOCENTRIC CONIC

C3 15.864 VHL 3.983

LNCH 47NTH LNCH TIME

90.00 6 25 49

90.00 13 0 26

I00.00 7 35 10

100.00 14 33 46

I10.00 8 17 31

110.00 16 7 5s_

CIFFERENTIAL CORRECTIONS

TOE .1368 TRA -.4762 TC3 .6980 8AU .1644

RCE -.2867 RRA -.0256 RC3 -.3372 FAU .03424
FOE .0171 FRA .2489 FC3-1.8686 BSP 2771

B0E .3176 8RA .4769 8C3 .7751 FSP -338

DIST4NCE 210.623

LOt. 343.00 VL 25.866 GAL -].99 AZL 90.13 HCA 91.29 SI4A 121.63 ECC .24912 INC .1259 Vl 29.547

LOP 74.28 VP 37.027 GAP -12.89 AZP 90.00 TAL 192.23 TAP 283.52 RCA 91.33 APO 151.93 V2 35.152

GP -14.74 7AL 110.07 7AP 15.97 ETS 63.34 ZAE 149.80 ETE 334.86 2AC 87.07 ETC 261.33 CLP -6.22

0LA -19.30 RAL 230.31RAC 6567.6 VEL 11.715 PTH 2.06 VHP 8.387 0PA -35.51 RAP 242.50 ECC 1.2611

L-I TIME INJ LAT INJ LCING |NJ RT A_ INJ AZIqTH INJ TIHE PO CST TIH INJ 2 LAT INJ 2 LONG

1511.70 1.39 .56 88.26 118.29 6 51 0 911.7 5.16 353.91

5453.32 28.22 251.46 94_56 87.53 14 31ZO 4853.3 27.58 242.85

1287.88 .15 343.42 87.57 119.89 7 56 38 687.9 4.13 336.89

5152.37 29.63 229.22 94.46 85.87 15 59 39 4552.4 28.74 220.53

1155.19 -2.92 331.44 85.66 124.07 8 36 46 555.2 1.57 325.23

4857.83 33.23 806._9 94.00 81.49 17 28 53 4257.8 31.70 197.50
MIO-COU_SE EXECUTION ACCURACY ORBIT CETERNIN4TION ACCURACY

5GT 935.2 _ 493.7 5(;3 132.7 ST 294.0 SR 412.6 SS 90.4

RRT -.4378 RRF" .4942 RIT -.7643 CRT -.6491 ORS .2160 CST .5643

1037.5 R_3 -.0774 RI3 .7808 LSA 466.4 HSA 216.0 SSA 25.6

S(;1 966.4 S(;2 429.6 THA 163.68 EL1 466.4 EL2 197.8 ALF 120.98

LAUNCH OATE SEP 6 1970 FLIGHT TINE 84.00 ARRIVAL 0ATE NOV 29 1970

H_LIOCENTRIC CONIC 01STANCE 217.400

B,., 150.80 LAL .00 LOt. 343.00 VL 26.044 GAL -4.08 A2"L 89.94 H(A 94.51 t_4A 12_.67 ECC .23955 IN(: .0622 Vl 29.547

RP 107.77 LAP .06 LOP 77,50 VP 37.162 GAP -12.01AZP _.01 TAL 193.21 TAP 287.72 RCA 93.28 APO 152.05 V2 35.163

RC 46.738 GL .44 GP -15.79 ZAL 111.72 7AP 17.86 ETS 57.82 ZAE 148.09 ETE 333.56 ZAC 86.11 ETC 261.50 CLP -8.47

PLANETOCENTRIC CONIC

C3 14.739 VHL 3.8_9 0LA -17.66 RAL 228.96 RA0 6567.6 VEL

LNCH A;'NTH LNCH TINE L-I TINE INJ I._T
90.00 6 3 12 1560.07 -.17

90.00 13 1220 5371.89 27.84
IOO.00 7 14 13 13_0.g0 -1.31

I00.00 14 44 0 5076.30 29.13
110.00 7 39 49 1188.01 -4.17

110.00 16 14 52 4791.95 32.46

DIFFERENTIAL CORRECTIONS

TOE .1225 TRA -.4_(32 TC3 .78B8 8AU .1752
ROE -.2672 RRA -.02_ RC3 -.4098 FAU .03693

FOE .0537 FR4 .2450 FC3-2.1693 8SP 2851

_E .2939 8RA .4609 8C3 .8889 FSP -381

11.667 PTH 2.03 _HP 7.9210PA -36.76 RAP 243.32 ECC 1.2426

INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3.26 85.49 118.32 6 29 12 960.1 3.62 356.62

245.53 91.27 84.58 14 41 52 4771.9 26.79 237.02

345.78 84.86 119.87 7 _6 24 730.9 2.68 339.26

123.63 91.11 82.96 16 8 36 4476.3 27.85 215.06

333.16 83.08 123.96 8 19 37 588.0 .32 326.95

801.40 90.48 78.63 17 34 44 4191.9 30.55 192.71

MID-COUPS[ EXECUTION ACCURACY ORBIT OETERNINATION 4CCURACY

SGT 959.0 SGR 509.6 SC,3 147.8 ST 283.7 SR 399.1 SS 101.9

RRT -.4795 RRF .5466 R1T -.7744 CRT -.6222 CRS .5536 CST .2637

S(,8 1086.0 R_3 -.0924 R13 .7944 LSA 449.3 MSA 218.0 SSA 27.7

SG! 997,,_ ,f_ 4_0.0 THA 162.31 ELI 447.9 EL2 197.9 ALF 120.40
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 5, 1970_

LAUNCHCATE_E_P _ 1970 FLIGHT TINE 86.D0 ARRIVAL DATE CEC I 1970

HELICXZENTRIC CONIC
RL 150.B0 LAL .00

RP 107.74 LAP .26

RC 48.150 GL 1.82

PLANE TCKZENTRIC CONIC

C3 13.810 VHL 3.716

LNCH AZMTH LNCH TINE
9O.00 5 40 51

90.00 13 24 25
I00.00 6 53 23

100.00 14 54 34

110,OO 7 42 4

110.00 16 22 22
OlFFERI[NTIAL CORRECTIONS

TOE .1032 TRA -.4475 TC3 .8686 8AU .1843

RCE -.2465 RRA -.0257 RC3 -.4921 FAU .0_3
FOE .I014 FRA .2423 FC]-2.4969 8SP _862

8oE .2672 BRA .4483 _C3 .998] FSP -425

DISTANCE 224.171

LOt. 343.00 VL 26.ZO5 GAL -4.17 AZL 89.74 NCA 97.73 5/44 123.63 ECC .23096 INC .2576 Vl 29.547

LOP 80.73 VP 37.284 GAP -11.16 AZP 90.03 TAL 194.20 TAP 291.93 RCA 95.08 APO 152.18 v2 35.174

GP -16.95 7AL 113.36 ZAP L:_.02 ET$ 53.28 /AE 146.55 ETE 332.07 7AC 85.03 ETC 261.65 CLP -10.80

CLA -15.89 RAL 227.68 RAO 6567.5 VEL 11.627 PTH 2.04 VHP 7.484 0PA -38.10 RAP 244.02 ECC 1.2273

L-I TINE |NJ LAT INJ LONG INJ RT A_ INJ AI;'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1611.68 -1.84 6.13 82.99 118.Z6 "_" 7 43 1011.7 1.96 359.51

5291.52 27.18 239.74 88.18 81.75 14 52 36 4691.5 25.76 231.36

1377.64 -2.89 348.]4 82.40 119.77 7 16 21 777.6 1.09 341.82

5000.78 28.37 218.14 87.96 80.17 16 17 55 4400.8 26.72 209.73

1225.13 -5.58 ]35.11 80.73 123.78 8 Z 29 625.1 -1.10 328.88

4726.05 31.47 196.52 87.20 75.90 17 41 8 4126.1 29.21 188.04

NIO-COUR._E E_ECUTIC]N ACCURACY ORBIT DETERMINATION ACCURACY

SGT 978.2 SGR 529.0 S63 164.4 ST 268.4 SR 380.4 SS 131.1
RRT -.5161W .5995 RTF -.7802 CRT -.5685 CRS .7809 CST .0236

5_ 1112.1 1_3 -.1142 R13 .8055 L3A 428.6 MSA 221.9 3SA 30.0

•_1 1024.4 _2 432.7 THA 160.86 ELI 420.5 EL2 199.7 ALF 118.97

LAUNCH 0ATE S_EP 6 1970 FLIGHT TINE 88.00 ARRIVAL DAI, E CEC 3 1970

H_LICX_ENTRIC CONIC
RL 150.80 LAL .OO

RP 107.71 LAP .45

RC 49.661 GL 3.31
PLANETO(ENTRIC CONIC

C3 13.051 VHL 3.613

LN(J4 AZMTH LNCH TINE
gO.DO 5 18 53

90.00 13 36 46

IOO.OO 6 32 48

I00.00 15 5 32
I10.00 7 24 24

110.00 16 ]1(3 25

O/FFERENTIAL CCRRI[CTION5

TOE .0950 TRA -.A_Z8 TC3 ._Jl05 eAU .1997

ROE -.2260 RRA -.021_9 RC3 -.5904 FAU .04141
FOE .1510 FRA .2312 FC3-2.8797 BSP 3178

BOE .2452 BRA .4236 Be3 1.1445 FSP -492

OISTANEE 230.9_
LCL 343.00 VL _:_._9 6AL -4.2'6 42'I.. 89.55 HCA 100.96 5HA i24.5! ECC .22326 INC .4542 Vl 29.547

LOP 83,96 VP 37.396 GAP -10.34 A2'P 9D.09 TAL 195.18 TAP 296.15 RCA 96,71 APO 152.31 v2 35.18A

GP -18.25 Z_. 114.96 7AP. LP'Z.42 ETS 49.53 7_E 145.16 ETE 330.36 ZAC 83.80 ETC 261.78 CLP -13.24

OLA -14.01RAL 226.47 RAO 6567.5 VEL 11.595 PTH 2.03 _ 7.073 0PA -39.54 RAP 244.56 ECC 1.2148

L-I TINE INJ LAT INJ _ INJ RT A$C INJ AZl,4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1666.37 -3.60 9.19 80.76 118.11 5 46 39 1066.4 .19 2.56

5212.22 26.28 2_4.11 85.31 79.07 15 3 38 4612.2 24.51 225.89

1427._ -4.58 ]51.11 80.L:_ 119.57 6 56 ]6 827.9 -.61 344.58
4925.95 27.39 212._ 85.06 77.53 16 27 38 4325.9 25.39 204.57

1266.25 -7.13 337.28 78.65 123.52 7 45 30 666.3 -2.67 331.03

4660.34 _0.28 191.77 84.20 73.32 17 48 6 4060.3 27.70 183.53

NI0-(.OURSIE EXECUTION ACCURACY CRSIT 0ETERMINATION ACCURACY

SGT 100|.| _ 5.J_8.9 SG] 18].9 ST 257.2 5R 358.9 SS 166.3

RRT -.5823 RRF' .6601RTF -.7975 CRT -.5584 CR5 .8857 C3T -.1606

S_ 1146.5 R23 -.1118 RI3 .8255 LSA 418.0 MSA 216.5 3SA 32.6

561 1063.8 ._,2 427.6 THA 158.31 ELI 397.2 EL2 19_.8 ALF 119.35

LkUNCM cArE SEP 6 197{) FLIGHT TIN[ 90.00 ARRIVAL GATE 0EC 5 1970

HELIOCENTRIC CONIC

RL 150.80 LAL .O0

RP 107.68 LAP .64

RE 51.263 GL 4.91

PLANE TOCENTRIC CONIC

C3 12.439 VHL 3.527

LNCH AZNTH LNCH TIN[

90.00 4 57 25

90.00 13 49 29

lO0.O0 6 12

IO0.00 15 16 58

I10.00 7 7 1

110.00 16 39 4

LOL 343.00 VL 26.480 GAL

LOP 87.19 VP 37.497 GAP

GP -19.69 7AL 116.48 ZAP

CISTANCE 237.682

-4.35 AZL 89.34 HCA 104.19 5HA 125.32 ECC .21641 INC .6552 Vl 29.547

-9.56 AZP 90.16 TAL 196.15 T_P 300.34 RCA 98.20 APO 152.44 V2 35.193

25.05 ET3 46.40 ZAE 143.91 [TE 328.59 ZAC 82.41ETC 261.87 CLP -15.80

CLA -12.04 RAL 225.38 RAC 6567.5 V_L 11.568 PTH 2.02 VHP 6.690 DPA -41.10 RAP 244.92 ECC 1.2047-

L-I TIN[ INJ L_T |NJ L(_W_ INJ RT AS( INJ A2_ATH INJ TIE PO CAT TIN JNJ 2 LAT INJ 2 LONG

1723.92 -5,43 12.42 78.86 117.83 5 26 9 1125.9 -1.67 5.77

5134.10 25.16 228.67 82.7] 76.56 15 15 3 4534.1 23.06 220.62

1481.28 -6.]7 354.07 78.34 119.27 6 37 19 881.3 -2.42 347.51

4851.97 26.19 2137.63 82.44 75.05 16 57 50 4252.0 23.88 199.59

1310.97 -8.B0 339.66 76.86 123.16 7 28 52 711.0 -4.38 333.37

4595.05 28.91 187.18 81,50 70.92 17 55 39 3995.0 26.04 179.18

DIFFERENTIAL CCRRECTIONS

TOE .O770 TRA -.4070 TC3 1.0585 8AU .2109

ROE -.2025 RRA -.0270 RC]-.6982 FAU .04707
FeE .2178 FRA .2254 FC3-3.2763 8SP 3302

BOE .2167 8RA .4079 8C3 1.2680 F_ -556

NIO-COUR_E EXECUTION ACCURACY ORBIT OETERNIN_TION ACCURACY

56T 1015.0 S_R 593.9 _3 _04.6 ST 239.A SR 329.6 33 718.3

RRT -.6279 _ .7146 RTF -.B049 CRT -.4915 CR3 .9391 C3T -.2207

1176.0 1_3 -.1261 RI3 .8392 LSA 407.7 MSA 214.8 33A 34.9

_1 109_.2 _2 4_.4 THA 155.91 ELI 359.8 EL2 191.0 ALF 118.25

LAUNO_ OATE ,_EP 6 1970 FLIGHT 7114[ 92.00 ARRIVAL {)ATE OEC 7 1970

P_LIOCENTRI C CONIC

RL 150.80 LAL o00

RP 107.65 LAP .82

RC 52.948 GL 6.63

PLANE T_X:ENTRIC CONIC

C3 11.957 VHL 3.458

LN04 A2'MTH LN_H TINE

gO.OO 4 36 32

_.00 IA 2 40

I00.00 5 52 57

100.00 15 28 56

110.00 6 50 0

110.(30 16 48

OlST/_ICE244.417

LOt. 343.OO VL 26.596 GAL -4.42 42% 89.14 t4CA 107.42 SMA 126.06 ECC .21033 INC .8619 Vl 29.547

LOP g0,42 VP 37.587 G*P -8.B0 _Z_P g0o26 TAL 197o09 TAP 304.51 RCA 99.54 APO 152.57 V2 35.20?

GP -21.30 ZAL 117.89 ZAP 21";,_'Z £TS 43.75 ZI_E 142.78 ETE 326.15 2AC 8D.85 ETC 261.93 CLP -18.49

OLA -9.97 RAL _4.41 RAO 6567.5 VEL 11.547 PTH 2.02 VHP 6.]35 0PA -42.78

L-I TINE INJ tAT INJ I,_ INJ RT ASC INJ AZMTH INJ TIME PO C3T TIM
1784.20 -7.34 15.8] 77.28 117.A3 5 6 16 1184.2

5057.08 23.84 223.41 80.46 74.25 15 26 57 4457.1

1537.67 -8.23 357.L_Z 76.79 118.84 6 18 35 937.7

4778.85 24.81 202.63 80.14 72.77 16 48 35 4178.9

1359.01 -10.38 ]42.25 75.38 122.70 7 12 39 759.0

4530.27 27.]9 182.75 79.14 68.70 18 3 52 39_0.3

01FFERENTIAL CORRECTIONS

TOE .0580 TRA -.39_4 TC3 1.1_1BAU .L_'_O

ROE -.1762 RRA -.0268 RC3 -.8184 FAU .05104

FOE .2981FR_ .2202 FC3-3.695] BSP ]426

BeE .1855 8R_ .3933 8C3 1.]888 FSP -626

RAP 245.07 ECC 1.1968

INJ 2 LAT INJ 2 LONG

-3.61 9.14
21.45 215.56

-4.32 350.61

22.22 194.80

-6.20 335.90

24.25 175.00

ORBIT DETERMINATION ACCURACY

ST 2_1.3 S_ 292.8 33 ?80.3

CRT -.3975 CRS .9633 C3T -.2086

LSA 409.5 M3A 210.3 SSA 36.7

ELI 314.6 EL2 189.0 ALF 117.76

NI0-(._ EXECUTION ACCURACY

SGT 1023.4 _ 6_8.4 .%3 227.2

RRT -.6_96 _ .7658 RTF -.8104

1206.2 R_3 -.1406 RI3 .8528

SGI 1126.7 ,'if,2 430.7 THA 153.08
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 5, 1970)

LAUNCH C4T£ SEP 6 1970 FLIGHT TIME 94.00 ARRIVAL CATE D£E 9 1970

HELIOCENTRIC CONIC CISTANCE Z51.137

RL |50.80 LAL .00 LOL 343.00 VL Z6.700 GAL -•.49 AZL 88.92 HCA 110.65 SNA I26.72 £EE .Z0496 |NC 1.0765 V! 29.547

RP 107.63 LAP I.Ol LOP 93.65 VP 37.669 GAP -8.08 4ZP 90.38 TAL 197.98 TAP 308.63 RCA 100.75 APO 152.70 VZ 35.ZI0

RC 54.707 GL 8.45 GP -23.08 ZAL 119.15 ZAP 31.03 ETS 41.45 24£ 141.73 £T£ 313.59 ZAC 79.10 ETC Z6I .94 CLP -ZI .53

PLAME TOCENTR I C CONIC

C] 11.590 VHL ].404 CLA -7.81 RAL Z13.59 RA0 6567,4 V[L 11.531 PTH Z.0I VHP 6.009 OPA -44.60 RAP 244,96 ECC 1.1907

LNCH AZNTH LNCH TIME L-I TIME IN! LAT IN! LONG IN! RT A_ IN! A_'NTH IN! TIME PO CST TIN IN! 2 LAT IN! 2 LONG

90.DO • 16 14 1847.15 -9.29 19.42 76.04 116.87 4 47 ! 1147.1 -5.6! 11.67

gO.DO 14 16 Z• 4981.07 22.34 2!8.35 78.52 72.13 15 59 25 4381.! !9.69 210.68

100.00 5 5] 48 1596.89 -!0.16 .56 75.58 !18.26 6 O 25 996.9 -6.30 55].89

100.O0 15 •! 31 4706.56 23.27 197.82 78.!8 70.68 16 59 58 4106.6 20.42 190.18

110.OO 6 ]3 27 J41O.15 -12.45 345.03 74.23 !2Z.JO 6 56 57 8!0.1 -8.12 5_H.61

110.O0 16 58 22 4•66.07 25.73 178.50 77.12 66.68 18 12 48 3866.1 22.35 170.98

OIFF£MENTIAL CCRRECTIONS NI0-COURGE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TO£ .0380 TRa -.3795 TO3 I .1659 8AU .2331 SGT 1024.7 SGR 694.0 S_3 251.4 ST 205.1 SR 246.9 SS ]52.O

ROE -.1461 RRA -.0258 RE3 -.9510 FAU .0§524 RRT -.705Z RgF .8119 RTF -.8134 CRT -.2694 CRS .9732 CST -.1170

FOE .]943 FRA .2170 FC3-4.!261 65P 3542 5G8 I237.6 R23 -.1544 R13 .8665 LSA 429.5 NSA L>02,7 5SA ]7.•

8D£ .1509 8RA .3804 8C3 1.5046 FSP -702 SGJ 1158.5 SG_ 435.2 THA 149.77 £LI 261.0 EL2 186.9 ALF 117.64

LAUNCH DAT£ SCP 6 1970 FLIGHT TINE 96.D0 ARRIVAL OAT£ DEC 11 197D

HELIOCENTRIC CONIC

RL ! 50.80 LAL .00

RP loT.so LAP ! .19
RC 56.5]] GL 10.37

PLANF TOCENTRI C CONIC

C_ 11.]16 VHL 3.365

LNO'I AZMTH LNCH TIME

90.00 .3 56 32
_3.OO !4 30 50

lO0.O0 5 !5 13
100.00 !5 54 49

110.00 6 17 24

110.00 17 9 8

01STANK_E 257.838

LOt. 343.00 VC 26.792 GAL -4.36 AFL 88.70 H_ 113.89 ,_44 127.52 £CC .20024 INC 1.2999 V! 29.547
LOP 96.89 VP 37.74! GAP -7._18 AZP g0.53 TAL 198.82 TAP 312.7! RCA 101.83 APO _5_.82 v2 ]5.218

GP -25.06 ZAL 120.24 ZAP 34.37 ETS 39.39 ZAE 140.73 ET£ 320.69 ZAC 77.14 ETC 26! .90 CLP -24.]4

DLA -5.6J RAL 222.93 RAO 6567.4 VEL 11.520 PTH 2.01 VHP 5.713 0PA -46.57 RAP 24•.56 ECC 1.186"

L-I TINE IN! LAT IN! _ IN! RT A_ IN! AZMTH IN! TIN£ PO CST TIN IN! 2 LAT IN! 2 LONG
1911.76 -1!.29 23.2! 75.!6 116.14 4 28 24 1312.8 -7.68 16.]8

4905.90 20.69 213.45 76.92 70.22 J5 52 36 4305.9 17.P0 205.96

1658.9! -12.14 4.10 74.73 117.53 5 42 52 !058.9 -8.35 357.35
4634.98 2!.58 193.17 76.57 68.80 17 12 4 4035.0 !8.50 185.7]

1464.25 -14.38 348.03 73.42 121.35 6 4! 48 864.2 -!0.1] 541.51

4402.41 23.95 174.4| 75.47 64.85 !8 22 3! 3802.4 20.36 167.!1

NI0-COURSE EXECUTION ACCURACY CR_IT OETERMINATICN ACCURAC_

SC.,T 10J7.7 ,SGR 762.7 $63 277.2 ST 192.9 SR 190.6 55 4]2.3

RRT -.7337 RgF .83_ RTF -.8137 CRT -.1115 CR5 .9716 CST -.0225
$66 1271.8 R23 -.!655 R!3 .8807 LSA 470.8 NSA !93.4 SSA ]6.6

SGI 1!92.4 SG2 44_.3 THA !45.87 ELl 202.2 EL2 180.7 ALF 138.16

0IFFERGNTIAL CORRECTIONS

TOE .O18] TRA -.3681 TC3 !.!870 8AU .2447

ROE -.I!09 RRA -.O2•O RC3-! .0962 FAU .05963

FOE .5075 FRA .2163 FC3-4.5578 85P 3666

80E .!J25 8RA .3688 8C3 !.6157 FSP -783

LAUNCH GATE SEP 6 J970 FLIGHT TIME 98.D0 ARRIVAL CATE CECI] 1970

HELIOCENTRIC CONIC

RL 150.80 LAL .00

RP 107.58 LAP 1.37

RC 58.419 GL !2.41

PLAM[TOCENTRIC CON!C

C3 11.158 VHL 3.340

LNCH AZMTH LNCH TIME

90.00 ] ]7 22
90.00 14 46 5

100.00 • 57 l0

100.00 16 8 58

110.00 6 I 51

llO.O0 17 20 •6
OIFFER£NTIAL CORRECTIONS

TOE -.0008 TRA -.359| TC3 1.1780 8AU .2_64

ROE -.0693 RRA -.0207 R(3-1.25!9 FAU .06404

FOE .6195 FRA .2202 FC3-4 ._6 8SP 378!

80£ .069] 8RA .3_97 8C3 1.7190 FSP -867

CISTANC£ 264.518

LOL ]43.00 VL 26.873 GAL -4.61 AZL 88.46 HC* 117.12 SMA 127.85 ECC .19610 INC 1.5352 VJ 29.547

LOP 100,13 VP 37.806 GAP -6.71 AZP 90.70 TAL !99.60 TAP 3!6.72 RCA 102.78 APO !5_.9] V2 ]5.225

GP -27.24 ZAL 12!_14 ZAP 37.96 ETS 37.49 ZA£ !39.7] £TE 317.40 ZAC 74.97 ETC 261.80 CLP -27.5]

CLA -3.32 RAL 222.4• RAO 6567.4 V[L 11.513 PTH 2.01 VHP 5.448 OPA -48.69 RAP 243.78 ECC 1.1836

L-I TINE INJ LAT INJ LONG INJ RT 4SC IN! A_ITH !NJ TIME PO CST TIM INJ 2 LATINJ _ LONG

1981.18 -13.31 27.2_ 74.66 115.23 4 lO 23 1381.2 -9.80 20.29

4831.29 18.90 208.7! 75.70 68.51 16 6 36 4231.] 15.81 ZOI.4O

1723.78 -14,15 7.87 74.24 116.61 5 25 53 1123.8 -J0.46 1.02

4563.92 19.76 188.68 75.32 67.!0 17 25 2 3963.9 16.49 181.41

1521.28 -16.38 35!.24 72.98 1Z0.43 6 27 !2 921.3 -12.22 54•.61

4339.18 22.07 170.47 74.18 63.21 18 33 6 3739.2 18.29 16].]7

NIO-CCLM_E EXECUTION ACCURACY ORBIT 0ETERMINATICIW ACCURACY

,T_T 10(30.0 _ 845.5 $47,3 303.8 ST 186.6 SR 122.0 SS 521.2

RRT -.7523_q_ ._54 R'rF -.8097 CRT .OC'_3 CRS .9561 CST .1208

568 1309.5 R_3 -.|726 RI3 .8953 LSA 534.7 HSA 185._ SSA ]4,4

5&l 1228.5 S_2 453.4 THA 141 .31 ELl 186.9 EL2 121.5 ALF •.•]

LAUNCH DATE SEP 6 19"/0 FLIS_T TINE lO0.flO ARRIVAL DATE CEC 15 J970

HELIOCENTRIC CONIC

RL ! 50.80 LAL .00

RP 107.56 LAP 1.54

RC 60.358 GL 14.55

PLAME TOCF'NTRI C CONIC

C3 11.080 VHL 3.329

LNO_ A2MTH LN_H TINE

90.00 3 18 41

90.0_ 15 2 19

100.00 4 39

1(30.00 t6 _A 6
l!0.O0 5 46 47

tlO.OO !7 33 23

OISTAI_E 271.17_

LOL _43.00 VL _._M4 GAL -4._ 42'1. _.L=_ PICA J20.36 5MA 12_.33 ECC .19250 INC 1.7847

LOP !03.36 VP 37.1162 GAP "6.06 A2'P gO,gO TAL 2_.30 TAP 320.66 RCA 103.62 APO 15].03

GP -29.64 ZAL 12|.81 7AP 41.79 ETS 35.64 ZAE 138.67 ETE 313.73 7AC 72.57 ETC 261.63

OLA -.97 RILL _.|3 RAO 6567.4 VEL ll._O9 PTH 2.00 VHP 5.216 OPA -50.95 RAP 242.58

L-] TINE |NJ LAT IN! LCNG |NJ RT ASC IN! A2'NTH IN! TINE F_ EST TXN IN! 2 LAT
2052.67 -15.34 31.48 74.54 l|4.10 3 52 53 1452.7 -11.96

4756.gO |6._ 204.10 74.84 66.99 16 21 36 4!56.9 13.72

179!.73 -16.|8 11.89 74.13 115.48 5 9 26 119!.7 -12.62

4493.07 17.83 184.30 74.45 65.60 J7 38 59 3893.1 14.38

1381.35 -18.42 354.7! 72.92 119.32 6 13 8 981.4 -14.37

4276.2! 20.08 166.66 73.27 61.74 18 44 40 3676.2 16.15

01FFER_NTIAL CORRECTICN$

TOE -.OlgO TRA -.3535 TC3 !.1334 8AU .2686

ROE -.0192 RRA -.O148 RC3-1.4153 FAU .06_24

FOE .792J FRA .23_1 FC3-5.3324 85P _q75

80E .0270 8RA .3538 8C3 ] .8132 FSP -946

NI0-_SE EXECUTION ACCURACY

5GT 969.9 SGR 943.! 5(;3 330.4

I_RT -.75gO I R_" .91_ RTF -.7998

!352.9 R_3 -.1729 RI3 .9107

SG! 1268.8 5G2 469,4 THA 136.06

Vl 29.547

V2 35.232

CLP -]0.93

ECC 1.182]

IN! 2 LONG

24.44

196.94

•.91

177.20
]47.93

159.75

CRSIT OETERNINATION ACCURAC_

ST 186.9 SR •4.2 SS 618.7

CRT .2225 CRS .7087 CST .268_

LSA 621.7 MSA 179.4 5SA ]1.1

ELI 187.1 £L2 43.0 ALF 3.18

144_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH CATE S_P 6 1970 FLIGHT TINE 102.00 ARRIVAL CATE DEC 17 J970

HELIO(ENTRIC CONIC

RL 150.80 LAL .00

RP 107.54 LAP 1.71

RC 62J46 GL 16.HZ

PLAN[TO([NTRIC CONIC

C3 11.090 VHL 3°330

LNCH 4ZNTH LNCH TII._

90.00 3 0 20

90.00 15 19 44

100.00 4 Z2 20

1{30.00 16 40 25

110.00 5 32 7

110.00 17 47 7

OIFFERI[NTIAL CO_R[CTIONS

TOE -.0578 TRA -.3545

ROE .0432 RRA o.O0_J

FOE .9712 FRA .2600

80E .0574 8RA .3545

CISTANCE 277.815

LOL 343.00 VL 27.006 GAL -4.70 AlL 87.95 PICA I23.59 SMA

LOP 106.60 VP 37.91Z GAP -5.44 A?P 91.|4 TAL L:_30,92 TAP

GP -32.25 7AL IZZ.Z5 ZAP 45.85 ETS 33.77 ZAE 137.50 ET[

128.74 ECC .18936 INC Z.0512 Vl 29.547

324.51 RCA 104.36 APO 153.12 v2 35.238

309.67 ZAC 69.95 ETC 261.37 CLP -34.56

CLA 1.44 R4L ZZ2.01 RAO 6567.4 VEL 11.510 PTH Z.00 VHP 5.019 0PA -53.36 RAP240.85 ECC 1.1825

L-I T|NE INJ LAT ENJ LONG INJ RT &S( INJ A214TH INJ T[I_ PO CST TIM INJ 2 LAT INJ 2 LONG

2127.67 -17.57 36.05 74.62 112.72 3 35 47 1527.7 -14.14 28.86

4682.28 14.94 199.57 74.37 65.66 16 _7 47 4082.3 11.53 192.55

I863.15 -IB.Z2 16.21 74.43 I14.12 4 53 23 1263.1 -14.81 9.08

4422.05 15.78 IB0.05 75,_ 64.28 17 54 7 3_122.1 12.19 173.08

1644.70 -20.48 558.46 73.26 IT?.98 5 59 32 1044.7 -16.58 351.51

4215.25 18.01 162.96 72.74 60.44 JB 57 20 3613.2 15.94 156.21

NI0oCOUR,_E EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

TC5 1.0365 BAU .2796 SGT 925.6 _ 1051.8 ,T_5 554.B ST 195.4 SR 80.7 SS 728.6

RC3-1.5752 FAU .07164 RRT -.7463 _ .9327 RTF -.7785 CRT -.3244 CR5 -.9394 CST .4130

FC5-5.5923 BSP 3874 SC_ 1599.8 R23 -.1636 RI5 .9266 LSA 737.2 NSA 176.9 SSA 26.9

BC5 1 .B856 F.SP -1004 ._| 1509.8 _ 495.6 THA 130.05 ELl 197.4 EL2 75.5 ALF 171 .05

LAUNCH 0ATE SEP 6 1970 FLIGHT TINE 104o00 ARRIVAL 0ATE DEC 19 1970

HELIO(ENTRIC CONIC

RL 150 °80 LAL .00

RP 107.55 LAP I .87

RC 64.575 GL 19.20

PLANE TOCENTRI C CONIC

C5 11.195 _ 5.346
LN(.H AZNTH LNCH TINE

90.OO 2 42 5

90.O0 15 38 34

100.00 4 5 16

100.00 16 58 5

110.00 5 17 44

110.00 18 2 6

01STIU_E 284.427

LCL 343.00 VL 27.059 GAL °4.72 AZL 87.66 H(.A 126.85 .944 129.10 ECC .18666 INC 2.3587 Vl 29.547

LOP IO9.85 VP 57.954 GAP -4.84 AZP 91.40 TAL 20J .46 TAP 528.29 RCA 105.00 APO 155.20 v2 35.243

GP -55.07 ZAL 1_2.45 7AP _O.15 ETS 31.79 Z4E 136.14 ETE 305.24 ZAC 67.09 ETC 261.01 CLP -58.45

0LA 3.95 RAL 2"22.09 RA0 6567.4 VEL 11.514 PTH 2.01 VHP 4.860 0PA -55.89 RAP 258,48 ECC 1.1842

L-I TINE INJ L_T INJ 1_ INJ RT ASC INJ AZt4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2206.93 -19.38 41.00 75.52 111.06 5 18 52 1606,9 -16.35 33.64

4606.83 12.77 I95.09 74.29 64.51 I6 55 21 4006.8 9.24 188.19

1938.65 -20.25 20.90 75.15 112.47 4 57 55 1358.6 -17,O3 13.58

4550.57 13.61 175.80 73.87 63.15 18 10 55 3750.4 9.90 168.98

1711.82 -L:_.57 2.55 74.02 116.58 5 46 16 11II.B -18.85 355.39

4149.94 15.85 159.52 72.60 59.51 19 11 16 5549.9 11.66 152.72

O_gIT DETERMINATION ACCURAC_

ST 184.0 SR 189.3 SS 816.5

CRT -.3183 CRS -.9898 CST .3699

LSA 840.6 NSA 170.9 SSA 24.4

£L1 214.4 EL2 154.0 ALF 132.50

DIFFERENTIAL CCRRKCTIONS

70E -.0321 TRA -.3389 TC5 .9715 BAU .3016

ROE .1083 RRA .0Q18 RC5-1.7662 FAU .07596

FOE 1.1304 FRA .2616 FC5-5.8755 BSP 4547

60E .1132 BRA .5389 Be5 2.0157 FSP -1125

MIO-COUR_ EXECUTION ACCURAO"

SGT 874.1 .%R 1196.5 565 380_6

RRT -.7462 RRF .9502 R1T" -.7592

SC_ 1481.6 R_3 -.1449 RI5 .9421
SGI I395.0 SG2 499.0 THA 123.45

LAUNCH CATE 5[P 6 1970 FLIGHT TINE 106.00 4RRIVAL CATE 0EC 21 1970

HELIOCENTRIC CONIC

RL 150.80 LAL .(30

RP 107.51 LAP 2.05

RC 66.441 GL 21.73

PLANE T(XENTRIC CONIC

C3 11.395 VHL 3.376

LNCH AZNTH LNCH TII, N[

90.00 2 23 46
90.00 15 59 9

I0(3.00 3 48 12

100.00 17 17 24

110.00 5 3 31

110.00 18 18 34

CISTANCE 291.015

LOL 343.00 VL 27.104 GAL -4.74 A?L 87.35 HCA 130.06 SNA 129.40 ECC .18434 INC 2.6517 Vl 29.547
LOP 113.09 VP 57.990 GAP -4.26 AZP 91.71 TAL 201.91 TAP 331.97 RCA 105.55 _PO 153.26 vZ 3§.247

GP -38.10 ZAL 122.38 ZAP 54.58 ETS 29.62 ZAE 134.55 ETE 300.48 ZAC 64.01 [TC 260.53 CLP -42.57

CLA 6.50 R*L 222.37 RAC 6567.4 VEL 11,523 PTH 2,01 VHP 4.743 OPA -58.49 RAP 235.34 ECC 1.1875

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2291.27 -21.35 46.40 76.68 109,O5 3 1 57 1691.5 -18.56 38.84

4529.88 10.48 190.60 74.64 63.54 17 14 39 39Z9.9 6.H4 183.81

L:_318.94 -22.26 26.02 76.33 110.49 4 21 51 1418.9 -19._7 18.50

4277.45 11.53 171,59 74._0 62.15 18 28 41 3.677.4 7.52 164.88

1783.23 -24.66 7.04 75.25 114.46 5 33 15 1183.2 -21.15 359.65

4085.95 15.59 155.74 72.87 58.53 19 26 40 5485.9 9.30 149.26

ORBIT 0£TERNIN_TION _CCUR_CY

ST 179,2 SR 328.7 SS 919.2

CRT -.3006 CRS -.9971 CST .3338

LSA 977.8 NSA 169.2 SSA ZI.2

ELI 334.7 EL2 167.9 ALF 102.50

OIFFER1ENTIAL CCRRECTIONS

TOE -.0281 TRA -.5355 TC3 .8319 B_4J .3_7

RC£ .1922 R_A .0171 RC3oi .9557 FAU .07848

r0E 1.51_ FRA .2916 FC5-5.9627 BSP 4608
BOE .1945 8RA ,3559 BE3 2.1051FSP -1192

NI0-C.CURSE EXECUTION ACCURACY

._T _5.B _ 1345.9 SG3 400.1

RRT -.7075 RRF .9624 RTlr -.7126

1567.7 i_3 -.1198 R13 .9560

SGJ 1480.2 S_ 516.5 TH_ 116.36

LAUNCH 0ATE 8EP 6 1970 FLIGHT TINE 108.00 _RRIVAL OATE OEC 23 1970

H_LIO_ENTRIC CCNIC

eL 150,_OL.AL ,130

RP 107,50 LAP 2,18

RC 68,539 GL 24_0

PLANIETOCENTRI_ _ONIC

C3 11.710 _ 3.422

LNO'fAZMTH LNCH TIME
90.00 252

90.00 16 21 51

100.00 3 _ 51

100,00 17 38 43

IlO.OO 4 49 16

110.00 18 38 46

OI STANCK 297.578

LOt. 343.00 VL 27.I41 G,tL -4.75 AZL 87.00 H(:A 133.30 .SN_

LCP J16.55 VP 38.020 GAP -5.70 AtP 92.06 T/_L 202°27 TAP

GP -41.30 Z_L IL_2.02 ?AP 59,16 ETS 27.18 7AE 132,67 ETE

129.66 ECC .18236 IN( 2.9960 Vl 29.547

555.57 RCA 106102 APO 153.50 V2 35.251

295.47 _AC 60.74 ETC 259.91 CLP -46.97

0LA 9.15 RAL _Z_Z.87 RAO 6567.4 V_L |1.§37 PTH 2.01 VHP 4.6?0 OPA -61.12 RAP 251.29 ECC 1.1927

L-I TIME INJ L_T INJ LONG |NJ RT A._ INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2382.01 -25.25 5_._8 78.34 106.64 2 44 44 1782,0 -?O.75 44.59

4450.55 8.05 186.05 75.45 62,76 17 56 1 3850.5 4.52 J 79.54

2105.25 -24,_0 51._ 78.02 108.11 4 5 56 1505.2 -21.50 23.94

4202.54 8._"Z 167.34 74.98 61.55 18 48 45 3602.5 5.02 160.72

1859.80 -215.72 12.03 76.99 112.15 5 20 16 1259.8 -_3.48 4.37

4020,74 11,23 152,16 75,59 57,50 19 45 47 5420,7 6.86 145.79

CI_IT OETERNINATION ACCURAC_

ST 170.8 5R 489.9 SS 1018.9

CRT -.1574 CRS -.9989 CST .1811

LSA 1130.7 HSA 168.4 SSA 18.2
ELI 490.7 EL2 168.4 ALF 93.56

0 IFFER1ENTIAL C_CTIONS

TOE -.0114 TRA -.3525 TC5 .6584 B_MJ .54LP'Z

ROE .2912 f_A .0381 RC5-2.0841 FAU .07975

rOE 1.5052 FRA .3301 FC3o5.8941 B.T_ 4920

8OE ,2915 8R_ .5347 BC5 2.1856 FSP -1242

NI0-_ E_ECUTION ACCURACY

SGT 722.1 SCde 1508.8 SG3 413.6

RRT -.6319 RI_ .g715 RTF" -.6310

SG6 1672.7 _3 -.0901 RJ3 .9675

SGJ 1585,7 54;;? 532,5 THA 109.06
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNC_ 0ATE SEP 6 1970

)4EL IOCENTRIC CONIC

RL 150.80 LAL .00

RP 107.49 LAP Z.37

RC 70.666 GL 77.24

PLAN[ TOCENTRI C CONIC

C3 12.163 VHL 3.4_7

LNO4 AZMTH LNCH TIN[

90.00 1 45 ?4

9(3.00 16 47 12

1043.00 3 17 48

100.00 18 ? 30

110.00 4 34 44

110.00 18 57 3

FLIGHT TIME llO.OO ARRIVAL CATE

CISTANCE 304.116

LOL 343.00 VL 27.171 GAL -4.75 AZL 86.62 I._A 136.54 SMA 129.87 ECC .18068 INC 3.379? Vl ?9.547

LOP 119.58 VP 38.045 GAP -3.16 AZP 9_.45 TAL ?0Z.53 TAP 339.06 RC} 106.41 APO 153.33 VZ 35.754

GP -44.64 ?AL I?1.38 ZAP 63.80 ETS 24.39 ZAE 130.47 ETE 29_.26 ZAC 57.31 ETC _59.13 CLP -51.65

CLA ti.91RAL Z23.59 RAC 6567,5 VEL 11.556 PTH ?.DE VHP 4.646 CPA -63.69 RAP ?Z6.15 ECC 1.ZOO?

L-I TIN[ INJ LAT INJ LONG INJ RT A_ INJ A_4TH INJ TIM[ PO CST TIN INJ ? LAT INJ ? LONG

2480.91 -Z5.Ol 59.08 80.54 103.72 Z 26 45 1880,9 -Z?.88 51.06

4367.57 5.42 181.35 76.77 62.16 18 O O 3767.6 1.65 174.70

7199.04 -Z6.03 38.06 80.25 10§.23 3 49 27 1599.0 -_3.69 30.04

4174.6,8 6.35 162.99 76.26 60.73 19 I! 14 35?4.7 ?.40 156.43
1947.67 -78.73 17.65 79.31 109.38 5 7 6 1342.7 -75.81 9.68

3953.8? 8.76 148.55 74.78 56.83 20 ? 57 3353.8 4.33 142.76

CEC 25 1970

0IFFERENTIAL CORI_CTIONS NIC-_SE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY
TOE .O?07 TRA -.3311 TC3 .4486 8AU .3647 SGT 6_.8 _ 1677,B SG3 4|9.0 ST J7O.3 ,SR 675.3 SS 1115.9

ROE .4096 RRA .0690 RC3-?.1973 FAU .07910 RRT -.4867 RRF .978t RTF -.4874 CRT .1404 CRS -.9995 CST -.1244

FOE 1.6867 FRA ._3| FC3-5.6304 BSP 5??8 5(,,6 1795.3 _3 -.0fl75 RI3 .9764 LSA 1_04.4 NSA 169.? S$A 15.5

WE .4101 8RA .3387 8C3 ?.74Z7 FSP -I254 $61 1709.8 5_,2 547.7 THA I01.7? ELI 675.8 EL? 168.5 ALF 87.84

LAUNCH DATE SIEP 6 1970 FLIGHT Till[ 112.00 ARRIVAL CATE 0EC 77 1970

HELIOCENTRIC CONIC 0ISTANCE 310.626

RL 150.80 LAL .00 LCL 343.00 Vk 27.195 GAL -4.74 AZL 86.19 HCA 139.77 SMA 130.04 EC,6J.17976 INC 3.8110 vl 79.547

RP IO7.48 LAP Z.46 LOP 1L:'_.83 VP 38.064 GgP -2.6d AZP 92.9! TAL 202.70 TAP 347.47 RCA 106.73 APO 153.35 v? 35.256

RE 72.818 GL 34].Z5 GP -48.09 ZAL 1_'0.45 ZAP 66.43 ETS 21.20ZAE 127.94 ETE ?84.94 ZAC 53.75 ETC 758.16 CLP -56.60

PLANETOCENTR|C CONIC
C3 1_.788 VHL 3.576 DLA 14.77 RAL 2"24.53 RA0 6567.5 VEL JI.SB_ PTH 2.03 VHP 4.676 0PA -66.12 RAP _19.73 ECC 1.2105

LNCH AZMTH LNCH TIN? L-| TZN[ INJ LAT INJ LONG ZNJ RT A_ INJ AA'NTH |NJ TIN? PO CST TIH INJ ? LAT INJ ? LONG

90.00 I _4 II 7580.54 -76.56 66.73 83.34 1043.19 2 7 ?? 1990.5 -?4.89 58.47

90.00 17 15 59 4?79.3? ?.60 I76.AI 78.66 61.79 I8 77 18 3679.3 -J.I9 169.78

100.00 2 53 _43 ?302.54 -77._ 45.31 83.09 10J.76 3 31 5? 1707.5 -75.78 37.0?

1430.00 18 29 _ 4047.55 3.59 158.45 78.11 60.30 19 36 45 344?.6 -.39 151.97

110.00 4 19 31 2033.37 -30.61 24.04 8?.26 106.02 4 53 ?5 1433.4 -28.11 15.73

llO.O0 19 19 50 3884.49 6.16 144.87 76.52 56.31 20 24 34 3?84.5 1.69 138.63

0IFFERI[NTIAL CCR_I[CTICNS MI0-COURSE EXECUTION ACCURACY ORBIT 0?TERMINATION ACCURACY

TOE .0794 TRA -.3L_6 TC3 .2345 BAU .3974 S6T 574.4 SGR 1856.3 SG3 416.0 ST L_4.7 SR 868.8 SS 1191.4

ROE .5405 RRA .1037 RC3-?.Z837 FAU .07739 RRT-.7397 RRT" .96_0 RTF -.2788 CRT .5717 CRS -.9998 CST -.5617

FOE 1.8343 FRA .4769 FC3-5.2390 8SP 5748 _ 1943.? R'Z3 -.0309 R13 .98_6 LSA 1479.1 NSA 168.6 SSA 13.3

WE .5463 8RA .3_88 8C3 ?.2957 FSP -1770 SGI J861.9 SG? 556.0 THA 94.66 ELI 877.0 EL_ 166.5 ALF 82.05

L_UNCH CA T? 54[P 6 1970 FLIGHT Tilt[ 114.00 ARRIVAL CAT? DEC 29 1970

HI_LIO([NTRIC CONIC

RL 150.80 LAL .00

RP 107.48 LAP ?.59

RC 74.99? GL 33.45

PLAN[TC_ENTRIC _ONIC
C3 13.642 VHL 3.693

LNO4 AZMTH LNCH T|N_

90.OO I 0 ?_

90.00 17 49 ?3

I_O.00 2 3? 6

1130.00 19 0 18

I IO.O0 4 3 11

|10.OO 19 4_ 43

LCt. 343.00 VL 77.?14 GAL

LOP 1Z6.08 VP _8.078 GAP

GP -51.61 7AL 119.72 ZAP

CISTANC£ 317.110

-4.7Z AZL 85.70 tACA 143.00 .e_AA 130.16 ECC .17809 INC 4.3046 Vl ?9.547

-?.14 AZP 93.44 TAL _07.77 TAP 345.78 RCA 106.98 APO 153.34 V? 35.758

7?.94 ETS 17.54 ZAE IZ5.09 ETE Z79.57 ZAC 50.09 ETC ?56.98 CLP -61.81

CLA 17.76 RAL ??5.73 RA0 6567.5 VEL 11,620 PTH ?.04 VHP 4.769 0PA -68.30 RAP 711.88 ECC 1.?745

L-I TIN_ INJ LAT INJ LONG INJ RT AS_ INJ AA'NTH INJ TIN_ PO C$T TIN INJ ? LAT INJ ? LONG

7714.79 -?7.75 75.63 86.77 95.89 1 45 35 2114.8 -?6.64 67.14

4183.04 -.51 |71.04 81.76 61.69 18 59 6 3583.0 -4.Z9 164.40

7418.89 -79.01 53.70 86.60 97.54 3 17 75 1818.9 -?7.66 ,45.15

39§4.18 .60 |53.59 80.64 60.1| L_O 6 I? 3354.? -3.38 147.07

7133.94 -32.76 31.41 85.95 101.96 4 38 45 1533.9 -30.78 ?_.75

3811.89 3.40 141.05 78.89 55.97 ?0 49 15 3211.9 -1.09 134.85

OIFFERENTIAL CCRRIECTIONS
TOE .1656 TRA -.3171 TC3 ._I BAU .419_

R_E .6974 RRA .1520 RC3-?.3019 FAU .07_49

F0E 1.9583 FRA .48|4 FC3-4.6640 8SP 6741

_OE .7119 _RA .34710C3 2.3019 FSP -I_39

NI0-_SE EXECUTION ACCURACY ORBIT 0ETERNIN_TION ACCURACY

,T_T 569.6 S6R 2026._ 54;3 402.6 ST ?98.7 SR 1077.9 SS 1756.?

RRT .1277 RRF .9_6fl RTF" .1418 CRT .8717 CRS -.9999 CST -.8174

2105.0 R_3 -.0053 R13 .9867 LSA 1673.4 MSA 169.6 SSA 11.3

S_| _27.9 _2 564.5 THA 87.77 ELI liD6.? EL? 165.9 ALF 76.87

LAUNCH OATIr S4_P 6 1970 FLIGHT TINE 116.00

HELIOCENTRIC CONIC

RL 150.80 LAL .00

RF) 107.48 LAP 2.71
RE 77.186 GL 36.85

PLANET(_[NTRIC CONIC

C3 14.808 VHL 3.848
LN(J,4 ATMTH LN_H TIN[

90.00 0 31 f14

gO.OO 18 79 ?8

IO0.OO ? 7 11

I(X_.O0 19 36 5?
llO.O0 344 57

llO.OO ?O 15 35

LO. 343.00 VL 17.L_6 GAL

LOP 129.33 VP 3_.088 GAP
GP -55.17 ZAL 117.69 TAP

ARRIVAL CAT? OEC 31 1970

0?'STANCE _3.566

-4.C_ AZL 85.1_ H(A 146.23 ,_A 130.25 ECC .17713 INC 4.8783 Vl ?9.547

-l.65 A2'P 94.06 TAL 20_.76 TAP 548.99 RCA 107.18 APO 153.37 V? 35.259
77.24 ETS 13.37 ?AlE 121.95 ETE 274.19 ZAC 46.38 ETC ?55.54 CLP -67.74

OIFFERENT|AL CORRECTIONS

TOE .7901 TRA -._gdl TC3 -.L_'_49 BAU .A47|

ROE .8678 RRA .7140 RC_-2.247_ FAU .06779

FOE _.0433 FRA .5_67 FC3-3.9631 85P 6769

ODE .9103 8RA .3637 OC3 2.7585 FSP -1176

OLA 20.88 RAL 2"27.19 RAO 6567.6 VEL 11.670 PTH ?.05 VHP 4.933 0PA -70.13 RAP ?O?.SJ ECC 1.2437
L-| T|NE INJ fAT INJ LONG INJ RT ASC INJ AA'NTH ZNJ TIN? PO C$T TIN ZNJ ? LAT INJ ? LONG

2860.44 -28.31 86.24 90.86 90.60 i 19 34 ??60.4 -?7.93 77.60

4073.61 -4.03 164._ 84.74 61.95 19 37 21 3473.6 -7.75 158.72

2553.21 -29.81 63.59 _0.82 92.39 ? 49 44 1953.? -79.16 54.85

_856,07 -2.72 148.21 84.01 60.2_ 20 41 8 3256.1 -6.67 141.64

L_247.31 -33.54 40.00 90.46 97.07 4 2? 25 1647.3 -37.71 31.07

3734.73 .46 137.03 82.03 55.82 21 17 50 3134.7 -4.03 130.82

ORBIT 0ETERRINATION ACCURACY

8T 454.2 SR I789.8 SS 1301.8

CRT .9230 CRS -.9999 CST -.9714

LSA 18_0.? MSA 171.3 SSA 9.6

ELI 1357.3 EL? 166.1 ALF 71.71

MI0-C.43._!_ EXECUTION ACCURACY

SGT 660.4 _ 2181.3 5(;3 379.5

RRT .4821 _ .9_90 RTF .4970

S6B _'279.1 _3 .0171 RI3 .989_

SGI 2£'O6.1 $62 572.1 THA 81.09
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH CiTE EP 6 1970 FLI_T TINE 118.00 ARRIVAL DATE JAN Z 1971

HELIOCENTRIC CONIC

RL 150.80 LAL .00

RP 107.48 LAP 2.82

RC 79.396 GL 40.45

PLANETOCENTRZC CONIC

C3 16.422 VHL 4.052
LNO4 ATNTH LNCH TINE

90.00 23 _O 26

90.00 19 20 55

100.00 1 35 49

100.00 2O 22 8

110.00 3 23 38

llO.O0 20 50 49

DISTANCE 329.994

LOt. 343.00 VL 27.234 GAL -4.64 AlL 84.44 PiCA 149.46 SMA 130.31 ECC .17636

LCP 132.58 VP 38.094 GAP -1.18 ATP 94.79 TAL 202.65 TAP 352.11 RCA 107.33

GP -58.76 ZAL 115.87 ZAP 81.L_ ETS 8.67 ZAE 118.54 ETE 268.81 7AC 42.63

DLA 24.13 RAL 228.93 RAO 6567,7 VEL 11,739 PTH 2.07 VHP 5.182 DPA -71.53

L-I T|NE INJ LAT INJ LONG |NJ RT AS_ INJ A214TH INJ TINE PO CST TIN

_A2.43 -27.72 99.51 95.48 83.99 24 41 8 2442.4

3938.33 -8.31 157.28 89.43 62.83 ZO 26 33 3338.3

2715,32 -29.66 75.63 95.67 86.07 2 21 4 2115.3

3740.68 -6.60 141,83 _.50 60.78 Zl 24 29 3140.7

2378.00 -34.17 50,15 95.80 91.05 4 3 16 1778.0

3650.77 -2.75 132.64 86.13 55.91 21 51 39 3050.8

DIFFERIENTIAL CCI_IECTIOMS

TDK .4647 TRA -.2640 TC3 -.4265 BAU .4741
ROE 1.0485 RRA .2gO0 RC3-2,1169 FAU .06073

FOE 2.0605 FRA .5837 FC3-3.2014 BSP 7355

BOE 1.1469 BRA .3921 Be3 2.1594 FSP -l_dO

NII3-COURSIE EXECUTIOq ACCURACY

SGT 847.5 SGR 2311.5 SG3 347.8

RRT .7061 met .9908 R_ .7210

•%6 2462,O 1_3 .0360 R13 .9906

SGI 2392.7 SGZ 579.8 THA 74.56

INC 5.5578 Vl 29.547

APO 153.29 V2 35.259

ETC 253.79 CLP -72.88

RAP 191.67 ECC 1.2703

INJ 2 LAT INJ 2 LONG

-28.27 9O.88

-II.88 150.43

-29.89 66.84

-10.44 135.16

-33.65 40.94
-7.21 126.39

CRSIT OETERHINATION ACCURACY

ST 668.4 SR 1489.5 SS 1323.2

CRT ,9622 CR$-1.0000 CST -.9620

LSA 2094.2 MSA 173.4 SSA 8.Z

ELl 1624,0 EL2 167.0 ALF 66.38

LAUNO4 DATE S£P 6 1970 FLIGHT TIN[ I_.00 ARRIVAL DATE JAN 4 1971

Ht[L I(XKNTRI C CONIC

RL 150.80 LAL .00
RP 107.48 LAP _.92

RC 81.621 GL 44.24
PLANE TOCENTR|C CONIC

C3 18,703 _4L 4.329
LNC_ A;_ITH LNCH TINE

90.00 "ZZ 43 56

90.00 20 43 A8

1OO.00 0 49 29

I00.00 21 24 31
110.00 2 56 55

110.00 21 33 55

01ST*I_E 336.393

LQ. 343.00 Vl. 27,237 GAL -4.58 AZL 83.62 HCA 152.69 SMA 130.33 ECC .17575 INC 6.3807 Vl 29.547

LCP 135.83 VP 3_1,095 GAP -,73 A2P 9§,67 TAL 202.45 TAP 355.14 RCA 107.42 APO 153.23 V2 35.258

GP -62.39 7AL 113,75 2AP 84.79 ETS 3.39 Z_E 114,88 KTE 263.39 ZAC 38.83 ETC 251 ,63 CLP -78.71

OLA 27.49 RAL 2_0._ RAO 6567.8 VEL 11,836 PTH Z.10 VHP 5.538 DPA -72.42 RAP 179.57
L-| TIN[ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH |NJ TZNE PO (ST TIM ;NJ 2 LAT

3324.82 -24.12 119.35 99.83 74.70 23 39 21 2724.8 -25.99

3716.26 -14.9! 144.31 96.31 65.65 21 45 44 3116.3 -18.08
2932.73 -27.59 91.44 IO0.77 78.02 1 38 22 2332.7 -2_.96

3583.58 -11.71 132.97 94.71 62._0 22 24 35 2983.6 -15.32

2533,95 -33.70 62.29 101.90 83.89 3 39 9 1934.0 -34.18

3335.12 -6._ 127.62 91.51 56.35 22 33 lO 2955.1 -10.76

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .7051 TRA -.2160 TC3 -.58_ BAU .4977 SGT 1110.2 ,$GR 2403.5 ._3 _9.4

ROE 1.24gO RRA .3849 RC3-1.9025 FAU .05246 RRT .8218 R_" .9919 RTF .8369

FOE 2.07_0 FRA .6247 FC3-2.4281 8SP 7929 S(_ 21547.3 R23 .0531 R13 .9912

8OE 1.4343 BRA .4414 8C3 1.9g05 FSP -978 ,%1 2581.2 502 589.0 THA 68.01

ECC 1.3078

INJ 2 LONG

111.18

137.07

82.90

126.05

53.08

121.27

ORBIT DETERHINATION ACCURACY

ST 939.2 SR 1664,5 SS 1321.3
CRT .9786 CRS-I.0000 CST -.9791

LSA 2316,7 HSA 176.6 SSA 7.0

ELI 1903.7 EL_ 169.1 ALF 60.84

LAUNCH _TE S_EP 6 1970 FLIGHT TINE 127.00 ARRIVAL CATE JAN 6 1971

HELIOCENTRIC CONIC OlSTANCE 34?.761

RL 150 80 LAL ._ LOc 343.00 VL 27.236 GAL -4.31 AZL 82.6_ k_CA

RP 107.48 L_P 3.02 LOP 139.08 VP 38.093 GAP -.29 AZP 96.77 TAL

RC 83.661GL 48.21 GP -66.09 7AL 111.37 ZAP 87.87 ETS 357.46 ZAE

PLAN_TOCENTRIC CONIC

C3 22.027 VHL 4.693 DLA _0.94 RAL 233.38 RAO 6567.9 VEL 11.975 PTH
LNCH ATNTH

76.98

103.02

76.98

103.02

110.00

110.00

155.90 SMA 130.32 ECC .17530

ZOZ.16 TAP 358.07 RCA 107.48

110.99 ETE 257.84 ZAC 34.95

LN_H TINK L-I TIN[ INJ LAT INJ LONG INJ RT ASC

20 9 50 3892.63 -L_].74 I_0.{](] 104.23

23 37 1 3226.53 -Z0.73 110.84 104,2_

20 9 50 3892.63 -20.74 1_,._ 104.23

23 37 I 3226.53 -20.73 110.84 104.22

2 18 48 2734.28 -31.22 77.36 I08.25

22 31 9 3432.88 -I0.94 121.08 9_.81

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURAC_

TOE 1.0352 TRA -.1407 TC3 -.6_128 8AU .5163 SGT 1431.1 _ _442._ ,T_,3 266.7

ROE 1.4362 RRA ._8 RC3-1.6147 FAU .04353 RRT .879_ RRF ._F_4 RTF .8_H_4

FOE 2.0203 FRA .6540 FC3-1.7107 BSP 8508 Sr_ 2830.9 823 ,0688 R13 .9912

8DE 1.7867 8RA .3202 8C3 1.7532 FSP -852 SGI 2766.5 _2 600.6 THA 61 .25

2.13 VHP 6.033 DPA -72.75

INJ AS'NTH INJ TIN_ PO CST TIM

66.5! 21 14 43 3292.6

66.50 24 30 47 2626.5

66.51 21 14 43 3292.6

66.50 24 30 47 2626.5

75.31 3 4 23 2134.3

57.41 23 28 22 2832.9

INC 7.4048 Vl 29.547

APO 153.17 V? 35.256

ETC 248.89 CLP -84.73

RAP 166,59 ECC 1.3625

INJ Z LAT INJ Z LONG

-23.74 152.41

-23.73 103.25

-23.74 |5Z.41

-23.73 103.25

-32.92 68.55

-15.16 114.52

ORBIT OETERNINATION ACCURACY

ST 1265.4 SR 1791.2 SS 1294.0

CRT .9860 CR$-1.0000 CST -.9872

LSA 2539.9 MSA 181.0 ssA 5.9

ELI 2186.2 EL2 172.8 ALF 54.89

LAUNCH DATE S_P 6 1970 FLIGHT TINE 124.(30 ARRIVAL DATE JAN 8 1971

H_LICX_ENTRIC CONIC

RL 150.80 LAL .{30

RP 107.49 LAP 3.10

RC 86.111GL 32.29
PLAN[T(_ENTRIC CONIC

C3 27.084 VHL 3.Z04

LN(._ A_NTH LN_H TINE
69.56 19 32 23

110.44 0 40 32

69.56 19 32 23

110.44 0 40 32

69.56 19 32 23

110.44 0 40 32

DISTANCE 349.095

LQ. 343.00 VL 27,231 GAL -4.43 A?L 81.26 H¢.A

LOP 142.33 VP 38.088 GAP ,13 A?P 9_.16 TAL

GP -69.93 ZAL 108.74 7AP 90.37 ETS 350.66 7AE

159.11 SNA 130.29 ECC .17497 INC 8.7227 Vl 29.547

Z01.79 TAP .90 RCA 107.49 APO 153.08 V2 35.254

106.84 ETE 251.89 _AC 30.94 ETC 245.23 CLP -91.07

OLA 34.42 RAL 236.16 RAO 6568,1 VEL 12.18A PTH 2.19 VHP 6.723 OPA -72.49

L-I TINE INJ taT INJ _ INJ RT _SC INJ A2_ATH INJ TIME R_ CST TIN
4093.97 -21.34 175.74 111.41 62.33 20 40 37 3494.0

3126,62 -21.33 103.51 111.40 62,32 1 32 39 2526.6

4093.97 -21.34 175.74 |11,41 62.33 EO 40 37 3494.0

3126.62 -21.33 103.51 111,40 62.32 I 32 39 2526.6

4093.97 -21.34 175.74 1II.41 62.33 L:_ 40 37 3494.0

3126.62 -21.33 103.51 111.40 62.32 1 32 39 2526.6
DIFFERENTIAL CORRI[CTIONS

TD£ 1.4939 TRA -.0213 TC3 -.7072 8AU .5262

ROE 1.6540 RRA .6428 RC3-I ._695 FAU .03438

FDE 1.9299 FRA .6720 FC3-1.0990 8_ 9073

BOE 2.2302 _RA .6432 BC3 1.4332 FSP -718

NI0-COUR_ EXECUTION ACCURACY

SGT 1804,2 S6R 2407.9 SG3 222.4

RRT .9086 _ .9921 RTF .9292

SG6 3008.8 R23 .08_8 RI3 .9908

$61 2945.1 SGE 616.0 THA 53.93

RAP 153.16 ECC 1.4457

INJ 2 LAT INJ 2 LONG
-24.87 |6_.34

-24.86 96.12

-24.87 168.34

-24.86 96.12

-24.87 168.34

-24.86 96.12

ORBIT DETERMINATION ACCURACY

ST 1647.1SR 1839.6 SS 1244.1

CRT .9894 CRS -.9999 CST -.9914

LSA 2758.6 MSA 187.2 55A 5.0

ELl 2462.7 EL? 178.7 ALF 48._9
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5, 1970_

LAUNCH GATE SEP 6 1970 fLIGHT TIN[ 126.00 ARRIVAL GATE JAN 10 1971

I'flELIOCENTRIC tONI t" CISTANCE 35§.397

RL 150.80 LAL .00 LOL 343.00 VL Z7.ZZ3 GAL -4.34 AZL 79.51 HEA I6Z.3I $NA I)0.23 ECC .17476 INC10.4929 VI 29.$47

RP 107.50 LAP 3.17 LCP I45,58 VP 38.079 GAP .§4 ATP 100.0J TAL Z01.33 TAP 3.64 RCA 107.47 APO 152.98 V2 35.251

RC 88.37Z GL 56.40 GP -74.0Z ?AL I05.91 ?AP 92.Z3 ETS 342.45 _AE 102.38 ETE 244.91 ?AC 26.69 ETC 239.90 CLP -98.14

PLANE TOCENTRIC CCNIC

C3 35.228 VHL 5.935 CLA 37.62 RAL 239.34 RA0 65(N_.4 V_L |2.314 PTH 2.27 VHP 7.703 0PA -7! .56 RAP 139.67 ECC I .5798

LNCH ATNTH LNCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT ASC INJ ATMTH INJ TIN[ PC) C$T TIM INJ 2 LAT INJ Z LONG

63.81 19 13 39 4253.64 -20.90 188.24 119.88 57.74 20 24 33 3653.6 -25.01 181.19

1J6.19 I Z4 41 )098.98 -20.89 I0|.02 I19.87 57.73 2 16 20 2499.0 -24.99 93.98

63.81 19 13 ]9 4253.64 -20.90 188.24 119.88 57.74 20 24 33 3653.6 -25.01 181.19

116.19 1 24 41 )098.96 -20.89 101.02 I19.87 57.73 2 I6 L_3 2499.0 -24.99 93.98

63.81 19 13 39 4253.64 -20.90 188.24 119.88 57.74 20 24 33 3653.6 -25.01 181.19

116.19 I 24 41 )098.98 -20.89 101.0"Z 119.87 57.73 2 16 20 2499.0 -24.99 93.98

OIFFERI[NTIAL COR_CTIONS NI0-CCURSI[ [_ECUTION ACCURAC'f ORBIT OETE_INATION ACCURACY

TOE 2.159| TRA .1749 TC3 -.6358 6AU .32_0 ,_T _235.| _ LP'_57.4 S_3 |79.1 ST 2085.4 SR 1754.2 SS 1175.7

ROE 1.7906 RRA .8114 RC3 -.8935 FAU .02549 RRT .9|97 _ .9900 RTF .9498 CRT .9902 CRS -.9996 CST -.9939

FOE 1.8117 FRA .6782 IrC3 -.6265 BSP 9(,40 $66 3176.7 R25 .0964 R13 .9902 LSA 2961 .4 MS4 195.9 554 4.2

ME 2.8050 BR4 ,8300 6C_ J .1084 FSP -587 SG| 3112.3 S_ 636.6 THA 45.31 EL1 2718.6 EL2 187.5 4LF 40.02

L,IUNO.I 04TE SiEP 6 19"/'0 FLIGHT TIM[ |28.00 ARRIVAL DATE JAN 12 1971

HELIOCENTRIC CONIC DISTANCE 361.641

RL 1)0.80 LAL .00 LCL 343.00 VL 27.211 GAL -4.23 AZL 76.99 HCA 165.48 SNA 1)0.14 ECC .17463 INC13.0096 Vl 29.547

RP 107.51 LAP 3,24 LCP |48.63 VP 36.067 GAP .93 AZP 102.61 TAL 200.78 T4P 6,26 RC4 107.42 4PO 152.87 v2 35.247
RC 90.641 GL 60,32 GP -76.50 7AL 102.95 ZAP 93.41 ETS 33|,16 ZAE 97.46 ETE 235.15 Z4C 22.03 ETC 230.88 CLP-107.37

PLANE TOCENTRIC CONIC
C3 49.436 VHt. 7.031 0LA 40.94 RAL 242.96 RAO 6368.8 Vl[L I3.069 PTH 2.39 VHP 9.155 0P4 -69.79 R4P 126.51 ECC 1.8136
LNO4 42'NTH LNCH TIN[ L-I TIN[ ZNJ LAT |NJ _ INJ RT AS(: INJ A2'NTH INJ TIN[ PO (:ST TIN INJ 2 LAT INJ 2 LONG

59.11 19 5 53 4402.15 -16.99 199._ 129.61 53.03 _ 19 15 38{]2.2 -23.66 192.73

120.89 2 I 19 3121.09 -18.97 I01.47 129.59 53.02 2 53 20 2521 .I -23.65 94.92

59.11 I9 5 53 4402.15 -|6.99 199.28 129.61 53.03 20 19 15 3802.2 -23.66 192.73

120.89 2 I 19 3121.09 -18.97 101.47 129.59 53.02 2 53 L_q 2521.! -23.65 94.92

59,11 19 5 53 44OZ.15 -16.99 199.L:_ 129.61 53.03 _ 19 15 3802.2 -23.66 192.73

120.89 2 1 19 3121.09 -16.97 101.47 129.59 53.02 2 53 _ 2521.1 -23.65 94.92

OlFFER_NTI4L CORRECTIONS NI0-CCURSE EXECUTION ACCURACY CRSIT DETERNINATION 4CCUR40'

TOE 3.1660 TRA .5298 TC3 -.5332 BAU .4898 SGT 2746.8 SGR 1885.9 `%3 139.4 ST 2585.8 5R 1413.3 SS 1100.4

ROE 1.6891 RRA .9889 RC3 -,5147 FAU .01709 RRT .9080 RRF .9769 RTF .9656 CRT .9869 CRS -.9976 CST -.9957

FOE 1.6856 FRA .6802 FC3 -.2992 85, ° 10142 SC_ 333|.9 _3 .1125 R13 .9895 L54 3138.6 NSA 208.7 SSA 3.4

BO£ 3.5884 BRA 1.1219 BE3 .7411 FSP -461 .%1 3264.9 `%2 664.8 TH4 33.51 EL1 2939.9 EL2 200.8 4LF 28.49

LAUNCH OATE 5,EP 6 1970 FLIGHT TINE I_.0.00 ARRIVAL CATE JAN 14 1971

HELIOCENTRIC CONIC CIST4NC[ 367.825

RL 150.80 L4L .00 LOt. 343.00 VL 27.196 GAL o4.11 4ZL 73.12 H(4 168.61 ,_4 110.04 £CC .17457 INC16.88ZZ Vl 29.547

RP 107.53 L4P 3.29 LOP 152.08 VP ]8.052 G4P 1.29 4ZP 106.57 T4L 200.12 TAP 8.73 RC4 107.34 4PO 152.74 V2 35.243

RE 92.917 GL 63.70 GP °83.43 Z4L 99.92 Z4P 93.88 ET$ 310.69 ZAE 91.79 ET[ 216.39 Z4C 16.64 ETC 211.33 CLP-IZ6.ZZ

PLAN[TC_ENTRIC CONIC

C_ 77.217 VHL 8.787 0LA 43.4| RAL 246.97 RA0 6569.5 VI[L 14.09| PTH 2.57 VHP 11.457 OPA -66.84 R4P 114,00 ECC 2.2708

LNCH AZNTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT 4SC INJ A2'NTH INJ TIME: PC) CST TIN INJ 2 LAT INJ _ LONG

55.61 19 7 10 4550.04 -15.2| 2'09.03 140.29 46.83 2'0 23 0 3950.0 -20.38 203.O3

124.39 2 32 0 3188.69 -15.19 104.17 140.27 48.83 3 25 9 2588.7 -20.36 98.18
55.61 19 7 10 4550.04 -15.21 209.03 140.29 48.83 _0 23 0 3950.0 -20.38 203.05

124.39 2 32 0 3188.69 -15.19 104.17 140.27 48.83 3 25 9 2588.7 -20.36 98.18

55.61 19 7 10 4550.04 -15.2! Z09.0_ |40.29 48.83 L_ 23 0 3950.0 -20.38 203.03
124.39 2 32 0 3188.69 -15.19 104.17 140.27 46.83 3 25 9 2588.7 -20.36 98,18

0IrFERENTI4L CO_RIECTICNS MI0-O_JR,S_ EXECUTION ACCURACY ORBIT DETERMINATION 4CCURAC¢

TOE 4.6901 TRA 1.2670 TC3 -.3459 BAU .3976 `%T 3_|6.8 SGR |009.6 `%3 105.3 ST ]077.1 SR 472.7 SS 1039.3

RCE .6005 RRA .9826 RE3 -.1693 FAU .00918 RRT .7105 _ .8176 RTF .9827 CRT .8855 CR5 -.9148 CST -.9977

rOE 1.5846 FRA .6925 FC3 -.1029 6SP 10560 `%e ]469.0 R_3_ .1241 R13 .9895 L$4 3274.3 MSA 225.0 554 2.6

8OE 4.7283 8R4 I._034 6C3 ._51FSP -349 `%1 3398.9 _ 693.8 THA 12.74 ELI 3105.5 EL2 217.6 4LF 7.78

L4UNCH DATE S_P 6 1970 FLIGHT TINE 132.00 ARRIVAL GATE JAN 16 1971

H[LI(XENTRIC CONIC

RL 150.80 LAL .00 LOL 343.00 VL 27.179 GAL

RP 107,$4 L_P 3.33 LOP 155,33 VP _,035 G_P
RC 95.197 GL 65.64 GP -85.92 _AL 96.95 Z_P

PLAI_TC(ENTRIC CONIC

C3 141.689 v_. 11.903

LNCH 47MTH LNCH TIN[
54.23 19 18 21

125.77 2 54 2

54,23 1916 21

125.77 2 54 2

54.23 19 18 21

125.77 2 54 2

01FFERENTIAL CORRECTIONS

TOE 5.2487 TRA 2.4207 TC3 -.081_ BAU .I560

ROE-3.9127 RRA -.5573 RC3 .0130 FAU .00094

FOE 1.5765 FRA .7536 FC3 -.0057 BSP 10885

_OE 6.5466 _RA 2.4841 _C3 .0823 FsP -261

01STANCE 373.888

-3.95 A2'L 66.43 H_ 171.65 SN4 129.92 ECC .17450 INC23.5743 Vl 29.547

|,62 A2'P 1|_.35 TAL 199.32 TAP 10.96 RC4 107.25 4PO 152.59 V2 35.238

93,62 ETSL_60.03 ZAE 84.67 ETE 167.48 74C 9.87 ETC 157.25 CLP 152.69

OLA 44.42 RAL _31.13 RAO 65?0.5 VEL 16.218 PTH 2.85 VHP 15.506 0PA -61.97 R4P 102.43 ECC 3.3318

L-I TIN[ INJ LAT INJ LOF_ JNJ RT ASC INJ A_4TH INJ TIN[ PC) CST TIM INJ 2 LAT INJ 2 LONG
4691.67 -9.$9 216.56 151._1 46.42 20 36 33 4091.7 -15.05 210.99

3301.53 -9.56 109.11 151.2_ 46.42 3 49 3 2701.5 -15.03 103,53

4691.67 -9.59 _|6.56 151.21 46.42 20 36 33 4091.7 -15.05 210.99

3301.53 -9.56 1_9.11 15I.L_O 46.42 3 49 3 2701.5 -15.03 103.53

4691,67 -9.59 216.56 151.21 46.42 20 36 33 4091.7 -15.05 210,99

3301.53 -9.58 109.11 I51.20 46.4_ 3 49 3 2701.5 -15.03 103.53

NI0-(,_UI_,_E [XECUT|ON ACCURACY ORBIT OETERNIN4TION 4CCUR4CY

SGT 3013.6 _ 1920.7 ,%3 78.9 ST 2573.4 5R 1886.7 SS 1036.9

RRT -.9'269 RRF -._P'Z_8 RTF .9986 CRT -.9914 CRS .9904 CST-I.O000

3573.6 R_3 -.1164 RI3 -.9919 LSA 3348.8 M54 206.7 SS4 1.8

`%I 352I .4 `%2 _8.5 THA 148.32 EL1 3184.6 EL2 200.1 ALF 143.82
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH OAT{: EP 6 1970 FLIGHT TIN[ 134.00 ARRIVAL CATE JAN 18 197!

H£LIOCENTRIC CONIC CISTANCE 379,68I

RL 150.80 LAL .DO LOt. 343,00 VL 27.I59 GAL -3,74 AZL 52.66 _ 174,45 SNA 129,78 ECC .17424 INC37.3426 V! 29.547

RP 107.56 LAP 3.36 LOP 1§8.58 VP 3B.015 GAP 1.81 AZP 127._1 TAL 198.24 TAP 12.69 RCA 107.17 APO I52.40 v2 35.2]2

RC 97.481 GL 63.74 GP -77.18 7AL 94.|8 _AP 92.73 ITS L_)6.73 ZAI:" 74.07 ETlr 115.8), ZAC _.45 ETC 10.78 CLP I02.39
PLANE TOC[NTRZC CONIC

C3 336.000 VHL 18.330 CLA 41 ,70 RAL 254,67 RAO 6571 ,9 VEL 21,385 PTH 3,21 VHP 23.B16 0PA -53.09 RAP 92.04 ECC 6.5297

LNO4 ATNTH LNCH TIE L-I T|N[ INJ LAT ]NJ LONG INJ RT AS( INJ ATNTH INJ TIN[ PC) CST TZH INJ Z LAT INJ 2 LC_NC

58.00 19 47 49 4777.50 -].4I 218o46 I60.86 48.41 21 7 26 4177.5 -8.69 212.83

122.00 2 52 48 3470.01 -3.39 IIS._ 160.84 48.41 3 50 36 2670.0 -6.67 112.73

58.OO 19 47 49 4777.50 -3.41 218.46 160.86 46.41 21 7 26 4177.5 -8.69 212.83
122".00 2 52 48 3470.01 -3.39 118.36 I60.84 46.41 3 50 3H 2670.0 -8.67 112.73

58.00 19 47 49 4777._0 -3.41 216.46 1(=O.86 48.4! 21 7 26 4177.5 -8.69 212.83

JZ2.OO 2 52 48 3470.0I -3.]9 118._ 160.84 48.41 ] _O 36 287[3.0 -8.67 112.73

DIFFERENTIAL CORR1ECT|ONS NIC-COURSIE FYJ[CUTION ACCURACY CR_ZT CETERMINATION ACCURACY

TCIr .9939 TRA !.7936 TC3 -.0063 8AU .6501 5GT 813.0 ,_ _00.| SG3 61.6 ST 3_3.8 58 3069.7 SS 1197.9

ROE-9.6884 RRA-3.996I RE3 -.I446 FAU-'.O|256 RRT -.7678 _ -.9924 RTF .8356 CRT -.6946 CR5 .9987 C$T -.9161

F0E 1 .619_ FRA .9_81 FC3 .0324 8SP 10656 S_ 3593.3 _3 -.089! RI3 -.9951 L54 3312.7 MSA 177.5 5SA J .8

8OE 9.7392 _A 4,3801 8C3 .I447 FSP -l_ ,_| ]55_.5 ._ 5IZ.5 THA J0(_.33 ELI _8.9 EL2 1713.4 ALF 96.4,_

LAUI_H O_,TE SAEP 6 1_'P0 FLIGHT TINE |36.00 ARRIVAL CATE JAN _ ]971

1-SELIOCENTR I C (_IN ZC

RL 150,80 LAL ,00
RP 107,58 LAP 3,_

RC _,767 GL 5| ,{30

PLAN[ TOCENTRZ C CC_II C

C31085.869 _ 32.953

LN(J4 A;PNTH LNCH 7|NE

86.18 _ 50 3|
93.62 23 54 19

100.00 2 2 44
I(30.00 23 28 43

110,00 4 22 33

110.00 23 25 25

OISTANCE M4.559

LOL 343.00 VL 27.136 GAL -3.34 A21. 19.04 PICA 176.42 5HA J29.63 ECC

LOP J61.83 VP _7.993 GAP 1.87 A2P I60.93 TAL 196._3 TAP 12.75 RCA

GP -57.37 7AL ;Z.O0 TAP 91.50 ETS 188.64 ZAE 54.00 ETE 99.27 7AC

•17312 INC713.9604 Vl 29.547

107.19 APO 152.07 v2 35.226

20.66 ETC 287.19 CLP 92.79

0LA 26.55 RAL 255.69 RAO 6573.0 _IEL ]4.744 PTH 3.5I vHP 42.663 CPA -34.11 RAP 63.43 ECC1_._707
L-I TIME INJ LAT |NJ _ |NJ RT ASC ZNJ A2'NTH INJ TII_ PO CST TIM INJ 2 LAT INJ 2 LONG

4311.86 .31 180.02 1_.28 61.45 24 2 23 3711.9 -3.51 I73.4!

4105.21 .33 164.89 I_.Z7 61.45 25 2 44 3505.2 -3.49 15R.27

3704.46 -7.79 I_,8| J7_.73 61,05 3 4 28 3104.5 -II.60 133.09

4187.84 8.4_ 166.52 161.83 61.22 24 38 31 3567.6 4.53 159.91

3266.74 -16.84 111,84 175.97 59.61 5 17 0 2666.7 -Z0.73 104,86

4198.33 17.51 162.09 l_.6I 6(}.16 24 35 21 3596.3 13.41 155.38

CRBIT CETERMINATION ACCURACY

ST 709.0 SR 2306.0 SS 1628.9

CRT ,9632 CR5 .9996 CST .9557

LSA 2904.3 MSA 194.4 SSA 1.6

ELI 2405.6 ELZ 182.6 ALF 73.4[3

OIFF[R[NTIAL CCll_tlECTI(3q_

TOE-4.0703 TRA ._15 TC3 -.0706 8AU 3.33?0

R0-1_.9551 RRA-8.2806 RC3 -.2188 FAUn.05537

FOE 2.4660 FRA ]17810 FC3 .0441 8SP 93II

8OE13.5795 8RA 8.3086 8C3 .L=_Zg<J FSP -163

MIO-COI,M_E £_£CUTION ACCURACY

56T 857.6 _ 31_.8 ,%3 54.1

RRT .7597 RI_ -o_66 RTF -.7279

32_1.9 R23 -.0837 813 -.9962
_d_l 3205.8 S_Z 545.6 THA 77.91

LAUNCH DATE SEP 6 19713 FLIGHT TIN[ 138.00 ARRIVAL _ATE JAN 22 1971

I'ELI(XENTRIC CONIC

RL 1513.B0 LAL .00

RP 107.60 LAP 3.39

RE 102.053 GL -56.09

PLAN[TC_ENTRIC CONIC

C3 772.946 VHL 27.P,0_

LN_H ATNTH LI_EH" TII_

16.99 3 10 30

1.63,01 14 2 51

16.99 3 I0 30

163.01 14 2 51

16.99 3 IO 30

163.01 14 2 _1

0ISTANCE 395.383

LQ. 343.00 VL 27.112 GAL -4.J0 ATL 148.56 HCA 183.98 SNA

LOP 165.07 VP 37.969 GAP 3.49 ATP 31.30 TAL 199.413 TAP

GP 64.32 7AL 93.10 ZAP 93.49 ETS 160.56 7AK 68.10 ETE

129.46 ECC .17923 INC56.5599 vJ 29.547

23.37 RCA 106.26 APO 152.67 V2 35.218

2_8.27 ZAC 141.55 ETC 281.02 CLP 98.08

CLA -75.|0 RAL 2J3.65 RA0 6572.8 VEL 29.904 PTH 3.45 VHP 35.824 OPA 83.89

L-I TII4E INJ LAT INJ LONG INJ RT AS(: INJ AFIWTH INJ TIN_ PO CST TIN

2437.9_ .46 BO.gO 12_,52 165.10 3 51 8 1836.0

657._0 .47 284.83 123.54 165.10 14 13 49 57.5

2437.98 ,46 _0,g0 J_5,5_ 165.J0 3 31 8 1838.[3

657._O .47 284.83 123.54 165.10 14 13 49 57.5

2437._ .46 l]O.90 123.5_ I65.10 3 51 8 1838.0

657._0 .47 284.83 1_3,fl4 165.10 14 13 49 57.5

0IFFERENTIAL CORglECT|ONS

TOE 4.9947 TRA .9835 TC3 -.0944 BAU 2.4418

R0-14.2195 RRA -.8408 RE3 .2166 F_U-.036B6

FOE-3.043_ FRA -.16_5 FC3 .0413 8,_P 108:56

80E15.0712 _RA 1.2939 8C3 ,2_3 FSP -164

MIO-COJ_SE EI(ECUTION ACCURACY

,%7 1398.3 SG_ 3239.2 SG3 58.8

RRT -._'22_ _ .999_ RTF -.9141

SG_ 35_8.Z R23 -.0781 RJ3 .9963

,%1 3492.5 ,%2 5(]0.5 THA I|2.20

RAP 13.113 ECC13.7207

INJ 2 LAT INJ 2 LONG

8.19 79.25

8.2[3 283.18

8.19 79.25

8.2[3 283.18

8.19 79.25

8.20 263118

ORBIT 0ETERNINATION ACCURACY

ST 1056.3 SR 2937.6 SS 1945.6

CRT -.9877 CRS-I.0000 CST .9868

LSA 3674.9 MSA 160.2 SSA 2.0

ELI 3117.9 EL2 155.5 ALF 1139.60

LAUNCH OA TI[ _I[P 6 1970 FLIGHT TIN[ 140.00 ARRIVAL 0ATE JAN 24 1971

HELIOCENTRIC CONIC

RL 150.80 LAL .130

RP 107.63 LAP 3._9
RC 104.339 GL -64.63

PLANETOC[NTRIC C_IC

C3 259.425 VHL 16.107

LNO4 A2'NTH LNCH TIN[

13.32 0 34 14

166.68 1| 41 12

13.32 0 34 14

166.6/i II 41 12
13.32 0 34 14

166.68 II 41 12

DISTANCE 400.615

LQ. 343.00 VL 27.086 GAL -3.75 A2_. 122.58 _ 186.31 S_A 129.26 ECC .17849

LOP 168.32 VP 37.943 GAP 3.38 ATP 57._ TAL 197.77 TAP 24.08 RCA 106.21

GP 78.98 7AL 94.77 7AP 96.16 ET$ |63,33 7/_ 84.59 ETE 250.72 7AC 156.48

OLA -78.30 RAL 176,31 R_O b"5_J.5 _EL 19,513 PTH 3,11 VHP L_0.749 OPA 75.9I

L-I TINE INJ L_T INJ LCN_ INJ RT AS_ INJ AZMTH INJ T114_ PO CST TIM
2344.87 7.09 81.77 84,63 I_q.L:_0 I 13 19 1744.9

5640.06 7.09 259.99 64.84 |_,_0 13 I6 32 5240.1

2_14.87 7.09 81.77 84.83 168.20 1 13 19 1744.9

5840.06 7.09 259.99 84.84 168.L:_ 13 18 32 5240.1

2344.87 7.09 81.77 84.8_ I_q,zo I 13 |9 |744.9

5840.06 7.09 259.99 84.84 168,20 13 18 32 5240.1
OIFFERENTIAL CORRECTIONS

TOE -.6167 TRA .Z526 TC3 -.01_ BAU .4146

ROE-6.2304 RRA-I.8OT8 RC3 .1179 FAU.-.004_O

F0[-1.4833 FRA -._/_6 FC3 .0143 8SP IL_)60

BOE 6.2606 _RA 1.8253 8C3 .1195 FSP -229

INC32.5793 Vl 29.547
ARO 152.36 v2 35.211

ETC 275.74 CLP 124.15

RAP 266.14 ECC 5.2693

INJ 2 LAT INJ 2 LONG
14.91 _].513

14.92 258.72
14.91 80.30

IA.92 256.72
14.91 80.50

14.92 258.72

CR_IT 0ETERNINATION ACCURACY

ST 256.5 SR 2411.7 S5 I[308.4

CRT .5817 CR$ -.9967 C$T -.6228

LSA 2618.0 HSA 2J2.6 $SA 1.5

ELI 2416.4 EL2 206.2 ALF 86.43

MIO-_ E)_CUTION ACCURAC_

,%T 498.3 S(W_ 384_.4 S63 72.4

R_T -.48_1RI_ ._5 R7F -.4188

3918.2 R23 -.0824 R13 .9960

•%1 3894.1 $62 434.6 7HA 93.61
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OJ

LAL_CH 0ATE SEP 6 1970

HgLIOCENTR|C CC_IIC

RL |50.80 LAL ,00

RP |07.65 LAP 3.38

RC 106.624 GL -65.17

PLAI_TOCENTRIC C(_lZC

C3 lZO.336 VHL |0.970

LNO'I ATNTH LNCH TIN[

15.02 0 16 4

164.98 I! 1620

15.02 0 16 4

164.98 II 16 ZO

15.02 O 16 4

164.98 II 1620

FLIGHT TINE 14Z.OO ARRIVAL CATE JAN 26 1971

LOL 343.00 VL 27.05H GAL

LOP 171.56 VP 37.916 GAP

GP 80.34 7AL 96.42 ?AP

ClSTANCE 406.426

-3.52 AZL 111.63 HCA 189.21 SMA 129.09 ECC .17868

3.83 AZP 68.62 TAL 196.57 TAP 25.78 RCA--ID6.O3

99.66 ETS 89.01ZAE 93.H2 ETE 176.45 ?AC 162.45

INC21.6321 VI 29.547

APO 152.16 V2 35.202

ETC 221.43 CLP 178.86

0LA -76.8I RAL 170.92 RAO 6570.3 VEL 15.546 PTH 2.77 VMP 14.178 0PA 66.58

L-I TINE INJ LAT INJ LONG INJ RT A_ INJ A_I'NTH INJ TIME PO CST TIN

2214.93 15.47 79.23 77.18 166.30 O 52 59 1614.9

5715.44 15.48 259.11 77.2I 166.30 12 51 35 5115.4

2214.93 15.47 79.23 77.18 166.30 D 52 59 1614.9

5715.44 15.48 259.11 77.21 166.30 12 51 35 5115,4

2214.93 15.47 79.23 77.18 166.30 O 52 59 1614.9

5715,44 15.48 259.11 77,2| 166.30 IZ 51 35 5115.4

RAP 254.17 ECC 2.9804

IN| 2 LAT IN| 2 LONG

23.23 77.59

23.24 257,47

23.23 77.59

23.24 2§7,47
23.23 77.59

23.24 257.47

0ITFERENTIAL CORRECTIONS

TOEo3.6897 TRA-|.4822 TC3 -.1359 8AU .LP'Z_3

ROE -.0677 RRA -.5207 RC3 -.0250 F_J .00919

FDE-I.1700 FRA -.4013 FC3 -.066| BSP J277!

8OE 3.6903 BRA 1.9711BC3 .|382 FE_ -3lI

LAUNCH DATE ,_WEP 6 197{}

J-ilELI(XENTR[C CONIC

RL |50.80 LAL .00 LOL 343.00 VL

RP I07.68-LAP 3.36 LOP 174.81 VP

RC 108.906 GL -63.O7 GP 75.15 7AL

PLANIETOCENTR|C CONIC

C3 69.589 VHL 9.342
LNO'I AA'HTH LNCH T|ME

16.89 0 49 38

163.11 II 3823

16.89 O 49 38

|63.1! 11 38 23

16.89 0 49 38

163.11 11 38 23

OIFFERiENTIAL CORR1ECTIONS

TOE-2.8293 TRA-I .2423 TC3 -.4708 B,_,J .4549

ROE 1,5848 RRA .2383 RC3 .1320 FAU .01837

rOE-| .3338 FRA -.3905 FC3 -.LP'Z86 BSP 12644

BOE 3.2429 8R4 1.2650 8C3 .4890 FSP -394

NI0-COURSIE EXECUTION ACCURACY
SGT 3913.4 SGR |193.7 SG3

RRT .8838 _ .8465 RTF

SC_ 4091.4 223 -.1085 RI3

_| 4055.7 SG2 938.9 THA

FLIGHT TINE 144.00

DISTANCE 412.402

ORBIT OETERMIN4TION ACCURACY

96.1 ST 2179.4 SR 359.3 SS 821.2

.9961 ERT .5518 ERS -.A988 CST -.9981

• 9928 LSA 2336.9 MSA 303.9 SSA 1.9

15.37 ELI 2188.6 EL2 298.4 ALF 5.30

ARRIVAL GATE JAN 28 1971

27.O28 GAL °3.3| AZL 106.00 HCA 192.27 SMA 128.89 ECC .17920 INC15.9992 VI 29.947

37.887 GAP 4.12 A2P 74.35 TAL 195.48 TAP 27.75 RCA 109.80 APO 151.99 v2 35.193

97.76 TAP 103.61ETS 97.37 7AlE I00.}O ETE 149.42 7AC 163.36 ETC 213.02 CLP-156.63

DLA -75.18 RAL 177.39 RN3 6569.3 VEL 13.818 PTH 2.52 VHP 10.872 0PA 59.31 RAP 248.45 ECC 2.1452
L-Z T|ME ]NJ LAT |NJ _ |NJ RT ASC |NJ AA'NTH |NJ TIME PO (ST TIM |NJ 2 LAT ZNJ 2 LC_G

2091.43 23.23 76.00 80.85 |63.84 _20 29 1491.4 30.89 73.83

9998.61 23._4 257.74 80.88 163.84 13 11 42 4998.6 30.90 255.57

2091.43 23_23 76.00 80.8fl 163.84 I 2'029 1491.4 30.89 73.83

9998.61 23:24 257.74 80.88 163.84 13 I| 42 4998.6 30.90 295.57

2091.43 23.23 76.00 80.85 163.84 | 20 29 1491.4 30.89 73.83

9998.61 23.24 297.74 80._ 163.84 I3 11 42 4998.6 30.90 299.57

NIO-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 3939.8 SGR 1281.7 SG3 124.7 ST 2186.0 SR 1105.3 SS 909.9

RRT -.8799 RRF -.9469 RTF .9807 CRT -.9990 CR5 .9878 CST -.9895

SC_ 4143.0 R_3 .1407 R13 -.9875 LSA 2999.4 MSA 309.4 55A 2.7

SG| 4IO0.Z .f,G2 994.3 THA 163.74 £L1 2491.8 EL2 294.6 ALF 153.81

LAUNCH OATE SEP 6 1970 FLIGHT TINE 146.00 ARRIVAL CATE JAN 30 1971

HELIOCENTRIC CONIC

RL 190.80 LAL ._

RP 107.71 LAP 3.32

RC 111.186 GL -60.02

PLANET(XE, NTRIC CONIC

C3 46.181VHL 6_796

LNCH ATMTH LNCH TIME

18.94 1 26 27

161.06 12 I0 48

J8.94 | 26 27

161.06 12 IO 48

18.94 ! 26 27

161.06 12 I0 48
0IFFEMENTIAL CONMECTICN$

T0[-2.6947 TRA-|.0242 TC3 -.8_1 _ .5_

ROE 1.6612 RWA .2782 RC3 .3400 FAU .02764

FDg-I.6OO3 FRA -.3801FC3 -.5181 8SP 13699

8OIE 3.1696 _A 1.0613 6C3 .9_03 FSP -542

DISTANCE 418.426

LOL 343.00 VL 26.998 GAL -3.10 AZL 102.61HCA 195.40 SMA 128.69 ECC .17991 INC12.6122 Vl 29.547

LOP 178.05 VP 37.896 GAP 4.42 A2P 77.83 TAL 194.41 TAP 29.81 RCA 105.53 APO 151.84 V2 35.184

6P 69.23 ?AL 98.70 ZAP 107.81, ETS 50.69 2AE 105,41ETE 139.86 ?AC 161.20 ETC 224.50 CLP-149.57

OLA -73.39 RAL 186,56 RAC 6568.7 ',/EL |2.94A PTH 2.36 VHP 8.982 0PA 92.96 RAP 244,69 ECC 1.7600

L-I TIME IN| LAT IN| LONG IN| RT A_ IN| AA_ATH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

1986.80 29.50 72.19 86.84 160.83 I 99 34 1386.8 37.02 69.33

9502.36 29.50 256.00 86.86 160.83 13 42 30 4902.4 37.02 253.14

1986.BO 29.50 72.19 86.84 160.83 I 59 34 1386.8 37.02 69.33

9502._6 29.50 256.00 86.86 160.83 13 42 30 4902.4 37.02 253.14

1986.B0 29.50 .72.19 86.84 160.83 I 99 34 |386.8 37.02 69.33
fl502.36 29.50 256.00 86.86 160.83 13 42 30 4902.4 37.02 293.14

NI0-COUR_E EXECUTION ACCURACY ORBIT 0ETERMIN_TION ACCURAC_

SGT _972.5 _ 1687.8 SG3 163.3 ST 2446.4 SR 1422.1 SS 1079.2

RRT -._283 _ -.g_27 RTF .9738 CRT -.9789 CRS .9979 CST -.9909

S(A_ 4_|6.| I_ .*-1576 R13 -.98_9 LSA 3(]16.8 HSA 265.8 SSA 3.4

$61 4276.7 SG2 582.0 THA 158.04 ELI 2818.4 EL2 252.1ALF 190.09

LAUNCH OATE ,_EP 6 1970 FLIGHT TINE |48.00 ARRIVAL DATE FEB I 1971

HELIOCENTRIC CON|C

RL 150.80 LAL .00

RP 107.74 LAP 3.28

RC 1|3.492 61. -56.62
PLANET_X:ENTRIC CONIC

C3 33.600 V_ 5.79?

LN_ A2'NTM LNCH TINE

21.25 2 7 99
198.75 12 42 44

21.29 2 7 _3

158.79 12 42 44

21.29 2 7 _9

158.79 12 42 44

01FFEMENTIAL CORg_CTION_

TOE-2.6386 TRA -.8330 TO3-| .3717 _AAJ .6574

ROE 1.5083 RRA .1992 RC3 .5103 FAU .03491

FDE-I.7918 FRA -.3176 FC3 o.8995 8SP 13626

B0E 3.0393 BRA .8565 BC3 1.4636 FSP -641

0ISTN_ 424.472

LOL 343.00 _ _.966 GAL -2.89 A2'L 100.39 1._ 19_.57 SlAA 128.47 ECC .|8076

LOP |81.28 VP 37.824 GAP 4.73 AZP 80,17 TAL 193.32 TkP 3|.20 RCA 105.25

GP 63.54 2/11. 99.2l ZAP II2.09 ETS 48.58 7AIE |09.6| ETE I39.47 7AC |57.64

INC10.3937 vI 29.547

APO 151.69 v2 35.174

ET_ 234.00 CLP-I47.f18

OLA -71.40 RAL 195.78 RAD 6568.3 VEL 12.449 PTH 2.25 VHP 7.814 OPA 47.14 RAP 242.06 ECC 1.5930

L-I TINE INJ I.AT INJ _ INJ RT A,_W_ |NJ A7NTH INJ T|NE PO CST TIN INJ 2 LATINJ 2 LONG
1901._ 34.21 67.84 9'Z.54 197.31 2 39 41 1301.2 41.92 64.14

54_7.46 _ll,Al 254.00 92,56 |97.3| |4 13 |2 4827.9 41.93 290.31

1901 .L_Z )4.21 67.84 92.54 197,31 2 39 41 130I .2 41 .92 64.14

5427.48 _4.21 254.00 92.56 |57.3| |4 13 12 4827.5 41.53 290.31

1201._ 34.21 67.84 92.54 157.31 2 39 41 1301.2 41.52 64.14

5427.46 _1.21 254.00 92._6 157,31 14 13 12 4827.5 41,b3 250.3!

NIO-Q_URNJE [|IECUTION ACCURACY ORBIT 0ETERNINATION ACCURAC_

SGT 3999._ SC_ |718.6 SG3 196.9 ST 2721.J SR 1502.4 SS 1212.4

-.9344 RRF -.9_68 RTF .9676 CRT -.9864 CRS .9991 CST -.9924

SC.8 4352.8 RZ3 .1799 RI3 -.9787 LSA 3327.9 HSA 237.0 SSA 4.3

SGI 4315.7 SG2 567.3 THA 157.72 ELI 3100.7 EL2 216.7 ALF till .27
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JPL TM 33-99 EARtH--VENUS TRAJECTORIES (VOL 5, 1970_

LAUNCH 0ATE ,T_P 6 1970 FLIGHT TIN[ IS0.OO ARRIVAL GATE FEe 3 197J

HELIOCENTRIC CONIC CISTANCE 430.517

RL 150.80 LAL .DO LOL 343.0D VL 26.932 GAL -Z.68 AZL 98.74 HCA Z01.75 SHA 128.25 ECC .16174 INC 8.7361 Vl 29.547

RP 107.77 LAP 3.23 LOP 184.52 VP 37.790 GAP 5.04 AZP 81.88 TAL 19Z.ZZ TAP 33.97 RCA 104.94 APO 151.56 v2 35.164

RC 115.736 GL -53.12 GP 58.25 7AL 99.29 2AP 116.33 ETS 47.80 ZAE 113.09 ETE 140.78 ZAC I53.67 ETC 240.39 CLP-147.45
PLANE TO(ENTRIC CONIC

C3 26.098 VHL 5.109 CLA -69.22 RAL L_4.25 RA0 6568.1 VEL |Z.144 PTH Z.18 VHP 7.0_0 OPA 41.76 RAP 240.22 ECC I .4295

LNCH ATNTH LNCH TINE L-I TIME INJ LAT |NJ LONG INJ RT A,_ INJ AZNTH IN.J TII4E PO CST TIN INJ Z LAT INJ 2 LONG

23.76 Z 47 9 1831.35 37.55 63.05 97.28 153.4Z 3 17 40 1231.3 44.61 58.45

156.24 13 11 11 5370.87 37.56 Z51.85 97.30 153.42 14 40 42 4770.9 44.62 247.25

23.76 2 47 9 1/_31.35 37.55 63.05 97.ZB I53.42 3 17 40 1231.3 44.61 58.45

156.24 13 11 II 5370.87 37.56 Z51.85 97.30 153.42 14 40 4E 4770.9 44.62 247.25

23.76 Z 47 9 1831.35 37.55 63.05 97.28 153.42 3 17 40 1231.3 44.61 58.45

156.24 13 I1 11 5370.87 37.56 251.85 97.30 |33.42 14 40 42 4770.9 44.62 247.25

DIFFERENTIAL CORRECTIONS NIO-CCURSE IrXECUT_N ACCURACY ORBIT OETERMINATION ACCURACY

T0[-2.5747 TRA -.6812 TC3-1 .9137 8AU .7059 _T 4098.9 Sr_ |667.2 $63 229.9 5T 2959.7 5R 1480.9 SS 1307.9

ROE I .3162 RRA .12*'28 Re3 .6564 FAU .04143 RRT -.9380 RRF -.9674 RTF .9643 CRT -.9900 CRS .9996 CST -.9934

FDE-I.9OO9 FRA -.2369 FC3-I.3745 8SP 13851 _ 4425.0 R23 .1930 R13 -.9746 LSA 3552.1 NSA 214.8 SSA 5.2

802 2.8916 6R4 .6922 8C3 2.0231 FSP -746 SGI 4398,0 _ 539.3 THA |58.78 EL1 3_04.2 FL2 187.1 ALF 153.56

LAUN04 OATE SEP 6 1970 F.L_T TINE 152.00 ARRIVAL OATE RE6 5 1971

H_LICCFNTRIC CONIC 0ISTANCE 436.554

RL 150.80 LAL .00 LCL 343.00 VL 26.896 GAL -2.45 AZl. 97.52 /'_A 2134.95 ._A 128.02 ECC .16283 IN(: ?_155 VI 29.547

RP 107.80 LAP 3.16 LOP 187.73 VP 37.73_ GAP 5.35 _ 63.18 TAL 191.09 TAP 36.03 RCA 104.62 APO J51.43 V2 35.153

RC 118.005 GIr -49.62 GP 53._ ZAL 98.95 ZAP J20.43 ETS 47.44 2'ALE 115.94 ETE 142.H0 ZAC 149.71 ETC 244.7I CLP-148.11
PLANE T(XENTR_ C CONIC

C3 21.288 VHL 4.614 OLA -66.94 RAL 211.88 RAO 6567.9 VEL |1.944 PTH 2.13 VHP 6.563 0PA 36.7H RAP 238.98 ECC I .3fi03
LNO4 ATNTH LNCH TINE L-I TINE INJ LAT INJ _ INJ RT A_ INJ A214TH INJ T|RE PO CST TIH INJ 2 LAT INJ 2. LONG

26.42 3 23 27 1773.52 39.79 56.01 lO|;10 |49.3fl 3 53 I 1173.5 46.53 52.51

153.58 13 35 45 5329.16 39.80 249.68 lOl.ll 149.34 15 4 34 4789.2 46.54 244.17

26.42 3 23 27 1773.52 39.79 58.01 |O|.|0 |49.35 3 53 1 1173.5 46.55 52.51

153.58 13 35 45 5329.16 39.80 249.68 |O|.ll 149.34 15 4 34 4729.2 46.54 244.17

26.42 3 23 27 1773.52 39.79 58.0l 101.|0 149.35 3 53 1 I173.5 46.53 52_51

153.58 13 35 43 5329.16 39.80 249.68 |Ol.ll J49.34 I5 4 34 4729.2 46.54 244.17

DIFFERENTIAL CORRECTIONS NI0-(.GUR_ EXECUTZON ACCURACY ORBIT OETERt4INATION ACCURACY

TOE-2.4827 TRA -.5_4_1 TC3-2.4976 8AU .7433 SGT 42|7.1 SC,R 1376.3 SG3 258.4 ST 3126.8 SR 1398.3 55 1354.5

ROE 1.1250 RRA .0569 RC3 ,7665 FAU .04671 RRT -.94OO _ -.966| R7F .96Z3 CRT -.9919 CRS .9999 CST -.9938

FOE-|.�ZO2 FRA -.1366 Irc3-|.8997 BSP 14114 _ 4502.| R23 .2OO2 RI3 -.9711 LSA 3678.0 NSA 198.4 SSA 6.2

BOE 2.7257 8RA .5464 8C3 2.6|25 IrSP -839 SG| 4473.4 S_2 _07._ THA I60.38 ELl 3421.4 EL2 162.5 ALF 156.02

LAUNCH 0ATE SIP 6 1970 FLIGHT TII4[ 154.00 ARRIVAL CATE FEB 7 1971

HEL IO([NTRI C CONIC

RL 150.80 LAL .DO

RP 107.84 LAP 3,09

RC 120,271 GL -46°20

PLAN[TOCENTRIC CONIC

C3 18.040 VHL 4.247

LI_W.H ATMTH LNCH T_I_

29.18 3 57 12

150.82 13 56 57

29.I8 3 57 12

150._2 15 56 57

29.18 3 57 12

1_O.82 13 56 57

01 STANCE 442.581

LOL 345.00 VL 26.863 GAL -2.22 AZL 96.56 H(A 208.15 SNA 127.79 ECC .16403 INC 6.5571 VJ 29.547

LOP 190.98 VP 37.720 GAP 5.66 AZP 84.21 TAL 189.93 TAP 3B.DB RCA 104.27 APO 151.31 v2 35.141

GP 48.95 7AL 98.2! ZAP 124.32 ETS 47.Z0 ZAE: 118.25 FTI:" 145.10 7AC 145,98 ETC 247.74 CLP-J49.I5

CLA -64.58 RAL 218.77 RAO 6567.7 VEL II.808 PTH 2.09 VHP 6.236 OPA 32.18

L-I TIN[ INJ LAT INJ LONG INJ RT A,T_ |NJ A2'NTH INJ TIN_ PO CST TIM

J724.78 41.13 52.89 104.23 145.26 4 25 57 I124.8

5299.39 41.14 247.62 |O4.25 145.25 I5 25 17 4699.4

J724.78 4!.13 52.89 104.23 145.26 4 25 57 1124.8

5299.59 41.14 247.62 |04.25 |45.25 I5 25 17 4699.4

1724.78 41.13 5_,89 104.23 145.26 4 25 57 I124.8

5299.39 41.14 247.62 |04.25 145.25 15 25 17 4699.4

OIFFERENTIAL CORRECTIONS

TOE-Z.3698 TRA -.4110 TC3-3.1019 BAU .77_3

ROE .9533 RRA .O032 RC3 .8394 FAU .O50_3

FOE-1.8644 FRA -.0231 FC3-2.4297 8SP 14_3

80[ _.5544 _RA .4111 BC3 3.2135 FSP -9J4

RAP 236.24 ECC 1.2969

INJ 2 LAT INJ 2 LONG

47.52 46.56

47.53 241.29

47.52 46.56

47.53 241.29

47.52 46.56

47.53 24].29

ORBIT 0ETERt4INATION ACCURACY

ST 5221.5 SR 1286.1 SS 1355.6

CRT -.99_0 CR5 .9999 CST -.9937

LSA 3719.4 MSA 185.8 SSA 7.3

ELI 5465.6 EL2 141.4 ALF 158.34

NI0-CCUR_E EXECUTION ACCURACY

SGT 4339.6 ,_R 1470.4 5G3 281.2

RRT -.9407 RgF -._6 RTF .9611

5(,B 4581.9 1_3 .2OJ9 RI3 -.9684

$61 4557.8 _ 474.9 THA 162.12

LAUNCH OATE S4EP 6 1970 FLIGHT TINE 156.DO ARRIVAL CATE FE_ 9 1971

H_LIO_[NTR|C CONIC

RL 150.BO LAL .00

RP 107.87 LAP 3.DO

RC ILP'Z.531 GL -42.85

PLANETOCENTRIC CONIC

C3 15.765 Vtv4. 3.971

LN(. H A2'NTH LN_H TINE
32.00 4 26 56

148.00 14 |5 _0

32.00 4 28 56

148.00 J4 15 213

38.DO 4 28 56

148.DO 14 Jfl ZD

DIFFERENTIAL CORRECTIONS

TOE-2.2449 TR4 -.2811 TC3-3.'_78 _ .B03I
ROE .8067 RRA -.0394 RC3 .8777 FAU .05321

F02-1.7536 FR4 .09_1FC3-2.92_3 BSP 14673

BOE 2.5854 BRA .2839 8C3 3.8103 FSP -971

DISTANCE 448.394

LOL 343.00 VL L_.82/I 5AL -l._ AZl. 95.78 HCA 211.35 SNA 127.55 ECC .18536 INC 5.7807 Vt 29.547

LOP 194.81 VP 37.M4 GAP 5.97 AZP 85.06 TAL 1_.74 TAP 40.09 RCA 105.91 APO 151.20 v2 35.130

GP 44,96 ZAL 97.|| ZAP J87._ ETS 47.00 ZAI[ 1_0.09 [TE 147.49 ZAC 142.55 ETC 249.96 CLP-150.37

OLA -62.19 RAL L_3.05 RAO 6_67.6 _L |1.71| PTH _.06 W4P 6.026 OPA 27.97 RAP 237.89 ECC I .2595

L-| T|NE |NJ LAT ]NJ _ |NJ RT AS_ [NJ A2't4TH _NJ T|14_ PO C$T T_M INJ 2 LAT INJ 2 LONG

1682.79 41.76 47,81 106.93 141._8 4 56 59 IO82.8 47.78 40.79

5279.40 4|.77 24_.80 J0_.95 141.28 |5 43 20 4679.4 47.79 258.77

1682.79 41.76 47.81 106.93 141.28 4 56 59 108_.8 47.78 40.79

5879,40 4J.77 845._0 10_.95 141.28 15 43 20 46_9._ 47.79 238.77
1682,79 41.76 47.8| |0_.93 141.28 4 56 59 i082.8 47.78 40.79

5879.40 41.77 845.80 J_.9_ |41.28 15 43 20 4679.4 47.79 238.77

NIO,,-(._S_ EXECUTION ACCURAC_ ORBIT 0ETERNINATION ACCURAC_

SGT 4463.| SGR 1_.3 S(,3 297.8 5T 3251.1 SR 1164.9 SS 1318.9

RRT -.9403 RRF -.9797 RTF .9_O3 CRT -.9937 CRS .9999 CST -.9933

4666.4 R23 .1986 RI3 -.9662 LSA 5692.6 HSA 176.5 $SA 8.4

_1 4645.| ._G2 445.4 THA 163.83 ELl 5451.3 EL2 122.8 ALF 160.38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH DATE SiEP 6 1970 FLIGHT TIME |58.00 ARRIVAL DATE FEB 11 1971

HELICX:ENTRIC CONIC DISTANCE 454.592
RL 150.80 LAL .00 LOL 343,DD VL Z6.791 GAL -1.72 AZL 95.14 MCA 214.55 5_4A 127.31 ECC .18680 INC 5.1353 VJ 19.547

RP IO7.91 LAP 2.91 LOP 197.44 VP 37.647 GAP 6.27 AZP 85.77 TAL 187.53 TAP 42.08 RCA 103.53 APO 151.I0 VZ 35.118

RC 124.786 GL -39.61 GP 41.37 7AL 95.66 TAP 131.34 ETS 46.81 ZAE I21.53 ETE 149.83 ZAC 139.45 ETC 251 .65 CLP-151.67

PLANE TOCENTR I C CONIC

C3 14.135 VHL 3.760 CLA -59.78 RAL 230.84 RA0 6567.6 VKL 11.641 PTH 2.04 VHP 5.900 CPA 24.12 RAP 237.88 ECC I .2326

LNCH AI'MTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT A_ INJ A_ATH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

34.H7 4 59 8 1645.76 41 ,83 42.87 109.41 137.51 5 26 33 1045.8 47.47 35,3{]

145.13 14 31 Z'/Z 5267.66 41,84 244.3! 109.43 137.50 15 59 10 4667.7 47.48 236.73

34.H7 4 39 8 1645.76 41.83 42.87 109.41 137.51 5 26 33 1045.8 47.47 35.3{]

145.13 14 31 L:_ 5267.66 41.84 244.31 109.43 137._0 15 59 10 4667.7 47.48 236.73

34.87 4 59 B 1643.76 41.83 42.87 109.41 137.51 5 26 33 1045.8 47.47 35.30

145.13 14 31 LPZ 5267.66 41.84 244.31 109.43 137.50 15 59 lO 4667.7 47.48 236.73

DIFFERENTIAL CORRECTIONS MI(_-C.OURSIE EXECUTIOIq ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.1116 TRA -.1483 TC3-4.2944 BAU .82R7 S_T 4580.9 _ 1258.7 _3 _O8.5 ST 3222.3 SiR 1046.2 SS 1252.1
ROE .6R50 RRA -.0741 R(3 .8/}66 FAU .05460 RRT -.9385 IW -.9744 RTF .9596 CRT -.9943 CRS .9998 CST -.9925

FOE-1.6038 FRA .2191 FC3-3.3442 BSP 14948 SCAB 4750.7 1_ .1916 RI3 -.9643 LSA 3607.9 MSA 169.3 SSA 9.H

Bog 2.2199 _A .1658 8(3 4.3830 F.f_° -1008 S_I 4732.0 S_Z 420.9 THA 165.42 ELI 3386.7 EL2 106.J ALF 162.09

LAUNCH DATE S_EP 6 1970 FLIGHT TINE I_.00 ARRIVAL DATE FEB 13 1971

HEL I(X:ENTRI C CONIC

RL 150.80 LAL .00

RP 107.93 LAP 2.81

RC 127.036 GL -36.46

PLANE TOCENTRI C CONIC

C3 12.956 VHL 3.600 OLA -57.37 RAL 236.24 RAG 6567.5 VlEL
LNCH AI'NTH LNCH TIME L-J TINE INJ I_T

37.77 5 28 13 1612.29 41.44

142.23 14 45 21 5263,19 41.45

37.77 5 ZB 13 1612.29 4J.44

14Z.23 14 45 21 5_63.19 41.45

37.77 5 ZB 13 1612.29 41.44

142.23 14 45 21 5263.19 41.45

OZ FFERI[NTIAL CORI_CTION$

TOE-I.9753 TRA -.01_ TC3-4.8482 BAU .8533

ROE .5862 RRA -.1014 'R,C3 .8733 FAU .05503

F02-1.4391 FRA .3,380 FC3-3.6771 BSP 15269

BDE 2.0603 8RA .1023 8C3 4.9262 FSP -1034

0I STANCE 460.572

LOt. 343.00 VL _.754 GAI. -1.46 A21. 94.59 P_ 217.76 5_4A

LOP 200.66 VP 37.609 GAP 6,_B AI_ 86.37 TAl. 186.30 TAP

GP _.17 ZAl. 9_1,9"_ ZAP 134.47 ETS 46.63 7AlE ILPZ,64 KTE

127,07 ECC .18836 INC 4.5874 Vl 29.547

44.[35 RCA I{']3.14 APO 151 .01 V2 35,1{]5

152.07 7AC 136.69 ETC 252.98 CLP-153.0{]

11.591 PTH 2.03 VHP 5.835 DPA _0.62 RAP 238.16 ECC 1.2132

INJ I._ INJ RT AS_ [NJ A;_ATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

38.11 111.80 134.00 5 55 5 1012.3 46.71 30.14

243.21 111.81 133.99 16 13 4 4663.2 46.72 235.23

38.11 111.80 134.00 5 55 5 1012.3 46.71 30.14

243.21 111.81 133.99 16 13 4 4663.2 46.72 235.23

38.11 111.80 134.00 5 55 5 1012.3 46.71 350.14

143.21 111.81 133.99 16 13 4 4663.2 46,72 235.23
MI0-_X,qRSIE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

_T 4697,B SC.R 1164,3 _3 314.5 ST 3146.0 SR 937.6 SS 1165.3

RRT -.9353 Rf_F -.9675 RTF .9591 CRT -.9949 CR5 .9993 CST -.9911

4839.9 R_3 .IBO4 R13 -.9628 LSA 3479.6 MSA 164.4 SSA 11.3

S_I 48_3.3 S_2 401.1 THA 166.96 ELI 3281.5 EL2 90.3 ALF 163.47

LAUNCH DATE _P 6 1970 FLIGHT TINE 162.00 ARRIVAL DATE FEB 15 1971

HELI(XENTRIC CONIC
RL 150.80 LAL .00 LOL 343.00 VL 26.716 GAL

RP 107.99 LAP Z.70 LOP 203.88 VP 37.571 GAP 6.89 AZP 86.89

RC 129.278 GL -33.41 GP 35.32 7AL 91.90 ZAP 137.34 ETS 46.49

PLAN[TOCENTRIC CONIC

C} 12.108 VHL 3.480 DLA -54.95 RAL 241.31 RA0 6567.5 VKL 11.554

LNCH A_MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

4_.72 5 36 31 1581.27 40.69 33.55 114.L_0

139.28 14 57 30 5265.30 40.70 242.35 114.21

40.7_ 5 56 31 1581.27 40.69 33.35 114.210

139._8 14 37 30 5265.30 40.70 242.35 114.21

40.72 5 56 31 1581.27 40.69 33.55 114.210

139._8 14 57 30 5265.30 40.70 242.55 114._1

DISTANCE 466.535

-I.18 AZL 94.11H(A 220.96 ._A 126.83 ECC .19{]06 INC 4.1137 Vl 29.547

TAL 185.03 TAP 45.99 RCA 102.72 APO 150.93 V2 35.093

ZAE 123.49 ETE 154.14 7AC 134.24 ETC 254.08 CLP-154.33

PTH 2.02 VHP 5.816 CPA 17.42 RAP 238.68 ECC 1,1993

INJ A_ATH INJ TIME PO CGT TIM INJ 2 LAT INJ 2 LONG

130.77 6 22 52 981.3 45.61 25.30

130.76 16 25 15 4665.3 45.62 234.30

1_O.77 6 22 52 981.3 45.61 25.3{]

I_0.76 16 25 15 4665.3 45.62 234.3{]

130.77 6 22 52 981.3 45.61 _5.30

130.76 16 25 lfl 4665.3 45.62 234.3{]

DIFFERENTIAL CORRIECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE-1.8354 TRA .1246 TC3-5.3481BAU .8763 SGT 4807.6 SGR 1079.0 _3 316.2 ST _6.1 SR 841.0 SS 1064,1

ROE .50_5 RRA -.1234 RC3 .8421 FAU .05463 RRT -.9_108 I_ -.95_ R1T .9587 CRT -.9957 CR$ .9982 CST -.9889
FCE-1.2631 FRA .4513 FC3-3.g(]61 BSP 15549 _ 4927.2 R_3 .16_O RI3 -.96|6 LSA 3312._ MSA 161.1 SSA 12.9

_OE 1.9040 _RA .1754 6C3 5.4139 FSP -1041 S_1 49J_.0 ,_GZ 386.! THA 16_.13 ELl 3139.9 EL2 74.8 ALF 164.52

LAL,II_W_HDATE SOP 6 197(] FLIGHT TINE 164.00 ARRIVAL DATE FEB 17 1971

HtELIOCENTRIC CONIC 01ST_qrJE 47_.479

RL 150.B0 LAL ._0 l.CL 343.00 VL 26.678 G_l. -.89 AZL 93.70 HCA 224.16 S_AA

RP 108.O3 LAP 2.38 l.CP 207.10 VP 37.532 GAP 7.19 A21 _ 87.35 TAL 185.75 TAP

RC 131 .513 GL -30.47 GP 3_.78 7AL 89.66 74P 139.99 ETS 46.38 7_JE 1_4.1_ £T£

PLANET(X:ENTRIC CONIC
C3 11.512 VHL 3._93 OLA -52.54 RAL _46.10 RA0 6567._ VlEL |1,528 PTM 2.01 VHP

LN_ AZMTH LNCH TIME L-I TINE INJ LAT

43.70 6 24 18 1551,78 _9.65
136.30 15 7 54 5273.64 39.66

43.70 6 24 IB 1551.78 39.65

136.30 lfl 7 54 5273.64 39.66

43.70 6 24 18 1551.78 39.65

136.30 15 7 54 5273.64 39.66

DIFFERENTIAL CORRECTIONS

T02-1.6944 TRA ,2679 TC3-5,7809 BA_ .898_

ROE .4434 RRA -.1414 RC3 .7981 FAU .05357

rOE-l.O89_ FRA .557A FC3-4.0285 85P 15872

80E 1.7514 BRA .,)029 Be3 5.8357 FSP -IO44

126.58 ECC .19189 IN_ 3.6977 Vl _9.547

47.91RCA 102.29 APO 150.87 VZ 35.080

156.05 ZAC 132.07 ETC 255.01 CLP-155.64

5.834 OPA 14.52 RAP 239.41ECC 1.1895

INJ LONG INJ RT A,_wC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

_9.16 116.66 127.8_ 6 50 |O 951.8 44.24 2'0.75

242.36 116.67 127.81 16 35 48 4673.6 44.25 233.95

19.16 116.66 127.8_ 6 _0 I0 951.8 44.24 20.75

242.36 116.67 127.81 16 35 48 4673.6 44.25 233.95

29.16 116.66 1_7.82 6 _0 10 951.8 44.24 _.75

242.36 116.67 127.81 16 35 48 4673.6 44.25 233.95

NI0-(.CUR_ KXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

._T 491_.1 _ 1004.0 Ed_3 314.5 ST _872.3 SR 758.1 55 957.0

RRT -.9"_44 gRF -.9481 RTF .9584 CRT -.9968 CRS .9956 CST -.9857

_013.7 R_3 .1492 R13 -.9607 LSA 3116.9 MSA 159.7 55A 14.6

•f_l 4999.5 S_2 376.5 THA 169.24 ELI 2970.1 EL2 59.0 ALF 165.25
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JPL TM 33-99 EARTH--VENUSTRAJECTORIES(VOL. 5. 1970}

LAUNCH CATE _P 6 1970

HELIOCENTRIC CONIC

RL I 50.80 LAL .0_

RP 1OH .07 LAP 2.45

RC 133.740 GL -27.62
PLANE TOCENTRIC CONIC

C3 %1.121 VHL 3,335

LNCH AZNTH LNCH TIME
46.73 6 5| 48

133.27 15 16 36

46.73 6 51 4_q

133.27 15 16 36

46.73 6 51 48

133.27 15 16 36

FLIGHT TINE 166.00

C I STANCE 478.405

LC¢ 343.00 VL 26.640 GAL -.59 AZL 93.33 HCA 227.37 SNA 126.34 ECC .19387 Vl 29.547

LOP 210.31 VP 37.492 GAP 7.50 AZP 87.74 TAL 182.44 TAP 49.81 RCA 101.84 V2 35.067

GP 30.52 ZAL 87.23 ZAP 142.4Z ETS 46.33 ZAE 124.59 ETE 157.78 ZAC 130.16 CLP-156.92

0LA -50.14 RAL 250.63 RAO 6567.4 VEL 11.511 PTH 2.01 VHP 5.880 OPA 11,87 RAP 240.32 ECC 1,1830

L-| Till[ INJ LAT INJ LONG INJ RT A54_ INJ AZHTH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG
1522.98 38.38 84.94 119.21 125.14 7 17 11 923.0 42.66 16.45

5288.12 38.39 242.67 119.21 125.13 16 44 44 4688.1 42.67 234.19

1522.98 38.38 24.94 119.21 125.14 7 17 11 923.0 42.66 16.45

5288.12 _1.39 242.67 !19.21 125.13 16 44 44 4688.1 42.67 234.19

1522.98 38,38 24.94 119.21 185.14 7 17 11 923.0 42.66 16.45

52BB.lZ 38.39 242.67 119.21 125.13 16 44 44 4688.1 42.67 234.19

ARRIVAL 0ATE FEB 19 197l

INC 3.3272

APO 150.83

ETC 255.82

OIrFERENTIAL CCRI_ECTIONS

TDE-l.5499 TRA .4106 TC3-G.J_ BAU .9191

ROE .3927 RRA -.1571 RE3 .7474 FAU ,03_
FOE -.9183 FRA .6578 FC3-4.0551BSP 16123

6OE 1,5989 _R4 .4471BC3 6,1820 FGP -1031

MlO-_ E_ECUTION ACCURACY QK_IT 0ETERNINATICN ACCURACY

SGT 5010.8 _ 9_16.6 _3 310.3 ST 2686.9 SR 686.6 SS 846.3

RRT -.9164 _ -.9354 RTF .9581 CRT -.99_3 CR$ .9901 CST -.9805

5_ 5097.3 R_3 .1315 R13 -.9398 LSA 2895.0 NSA 161 .I SSA 16.4

S_1 5083,9 _Z 3"/_,4 THA 170.21 ELI 2775.0 EL2 42.5 ALF 165,69

LAUNCH DATE .S4EP 6 1970 FLIGHT TINE 168.00 ARRIVAL OATE FEB 21 1971

HELIOCENTRIC CONIC
RL 1_0.80 LAL .00

RP 108.11 LAP 2.31

RC 135.957 GL -24.88
PLANE TOCENTRIC CONIC

C3 10.901 _ 3.302

LNCJ-I A2_4TH LNCH TIN[

49,80 7 19 12

1_0.Z0 15 23 33
49.80 7 19 12

130.20 15 Z3 33

49.80 7 19 12

130.20 15 23 33

DIFFERENTIAL CORf_ECTIONS

TDE-I.4018 TRA .37_ TC3-6.3913 BAU .9_

ROE .3523 RRA -.1721 RC3 .6879 FAU .0_004

FOE -.7544 FRA .7357 FC3-3.9743 BSP 16349

_0£ 1.4454 BRA .6046 BC3 6.4282 FSP -1012

OISTkNCE 484.311

LOL 343.00 VL 26.602 GAL -.ZT A21. 92.99 H(.A 230.57 5mAA 126.09 ECC

LOP 213.53 VP 37.433 GAP 7,81AZPP 88.10 TAL 181.11 TAP 51.6_ RCA

6P 28,51 7AL $4.63 ZAP 144,_ [T$ 46.35 ?_E 124.92 ETE 159.33 ZAC

.19600 INC 2.9934 Vl 29.547

101.38 APO 150.80 v2 35.054

128.48 ETC 256.55 CLP-158.17

OLA -47.73 RAL 234.94 RA0 6367.4 V[L |1._102 PTH 2.00 VHP 5.948 0PA 9.45 RAP 241.40 ECC 1.1794
L-I TINE INJ LAT INJ _ INJ RT A_ INJ ATNTH INJ TINE PO CST TIM ZNJ 2 LAT INJ 2 LONG

1494.14 38.93 20.84 J21.65 122.73 7 44 7 894.1 40.93 12.34

5308.74 36.94 243.49 121.86 122,72 16 52 1 4708.7 40.94 234.99

1494.14 38.93 _.84 121.85 122.73 7 44 7 894,1 40.93 12.34

5308.74 36.94 243.49 121.86 122.72 16 52 | 4708.7 40.94 234.99

1494.14 38.93 213.84 121.85 1,_Z.73 7 44 7 894.1 40.93 12.34

3])08.74 _.94 243.49 121.B6 122.72 16 52 1 4708.7 40.94 234.99

M|O-C,_UR_E [_ECUTION ACCURACY ORBIT OETER_4INATION ACCURACY

,._T _93.7 _ 881.6 _3 304.3 ST 2477.0 SR 625.8 55 738.1

RRT -.g056 RRF -,_06 _TF .9571 CRT -.9991CRS .9784 CST -.9719

5|7|.4 923 .1161 R13 -.9585 LSA 2654.0 MSA 167,0 554 18.2

$6| 5150.2 ,%2 369.4 THA 171.05 ELI 2554.7 EL2 26.4 ALF 165.83

LAUNCH DATE SEP 6 1970

HELIOCENTRIC CONIC

RL 150.80 LAL .00

RP 108.%5 LAP 2.17

RE 138.166 GL -22.25
PLAN[TOCENTRIC CONIC

C3 %0.8_O VHL 3.291

LNCH ATNTH LN_H TIN[

52C93 7 46 44
127.07 15 28 37

52.93 7 46 4_

127.07 15 28 37

52.93 7 46 44

127.07 15 28 37

FLIGHT TIHE 170.00 ARRIVAL 0ATE FEB 23 1971

DISTANCE 490.195

LOL 343.00 VL 26.563 GAL .O6 _ZL 92.69 HCA 233.77 5NA 125.84 ECC .19830 INC 2.6891 Vl 29.547

LOP 216.73 VP 37,413 GAP 8.12 AZP 88.41 TAL 179.77 TAP 53.53 RCA 100,89 APO 150.80 V2 35.041

GP 26.71 ZAL 81.95 ZAP 146.73 ET$ 46.46 ZAE 125.16 ETE 160.73 ZAC 127.00 ETC 257.22 CLP-159.39

OLA -45.38 RAL 259.03 RAC 6567.4 VEL 11.499 PTH 2.00 VHP 6.037 0PA 7.24 RAP 242.62 ECC 1.1782

L-I TIME INJ LAT INJ LONG INJ RT A,T_ INJ ATMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG
1464.39 35.34 16.80 124.60 120.56 8 11 9 864.4 39.09 8.34

5335.85 35.35 244.85 124.61 120.55 16 57 33 4735,9 39.10 236.38

1464.39 35.34 16.80 124.60 120.56 8 11 9 864.4 39.09 8.34

5335.85 35.35 244.85 124.61 120.55 16 57 35 4735.9 39.10 236.38

1464.39 35.34 16.80 124.60 120.56 8 11 9 864.4 39.09 8.34

5335.85 35.35 244.85 124.61 120.55 16 57 33 4735.9 39.10 236.38

DIFFERENTIAL CORRECTIONS MIO-_SE E_ECUTION ACCURACY ORBIT DETERI4INATION ACCURAC_

TDE-I.2502 TRA .7542 TC3-6.5757 BAU .9565 SGT 5192.7 `%R 838.0 SG3 299.4 ST 2251.4 SR 574,1 SS 638.0

ROE .3197 RRA -.1887 Re3 .6331FAU .U4B07 RRT -.8938 _ -.9052 RTF .9552 CRT -.9993 CR$ .9536 CST -.9560

FOE -.5976 FRA .8589 FC3-3.8425 BGP 16267 SGB 3259.9 923 .1048 RI 3 -.9563 L$A 2402.5 MSA 181.3 SSA 19.9

8DE I .2904 BRA .7774 BC3 6.6061 FSP -942 $61 5246.7 _2 371.9 TH_ 171.75 ELI 2323.4 EL2 ,_0.2 ALF 165.70

LALRgCH DATE ,_EP 6 197(3 FLIGHT TIN[ 172.00 ARRIVAL DATE FEB 25 1971

HELIOCENTRIC CONIC 0ISTANCE 496.037

RL 150.80 LAL .00 LOL 343.00 Vl. 26.524 GAL .40 AZL 9_.41 PiCA 236.97 5HA 125.60 ECC .2OO77 INC 2.4090 Vl 29.547

RP 108.19 LAP 2.02 LOP 219.94 VP 37._73 GAP 8.43 ATP 88.69 TAL 178.40 TAP 55.37 RCA 100.38 APE) 150.81 V2 35.028

RE 140.364 GL -19.74 GP 25.11 ZAL 79.18 2AP 148.64 ET$ 46.66 ZAE 125.32 ETE 161.97 2AC 125.70 ETC 257.86 CLP-160.57

PLANETOCENTR|C CONIC

C3 %0.897 VHL 3._01 DLA -43.05 RAL 262.91 RAO 6567.4 V[L 11,_O2 PTH 2.00 VHP 6.141 _PA 5.22 RAP 243.96 ECC 1.1793

LNCH AZMTH LNCH TINE L-I TIME |NJ LAT |NJ LONG JNJ RT ASC |NJ A2_4TH INJ TIME PO CST TIM JNJ 2 LAT ZNJ 2 LONG
56.%1 8 14 Xq %432.88 33.65 12.78 127.43 !!8.61 8 38 31 832,9 37.17 4.37

123.89 15 31 41 5369.87 33.66 246.77 127.44 118.59 17 I 11 4769.9 37.18 238.37

56.1l 8 14 38 1432.88 33.65 12.78 127.43 118.61 8 38 31 832.9 37.17 4.37

123.89 15 31 41 5369.87 33.66 246.77 127.44 118.59 17 1 11 4769.9 37.18 238.37

56.11 8 14 38 1432.88 33.65 12.78 127.43 118.61 8 38 31 832.9 37.17 4.37

123.89 15 31 41 5369.87 33.66 246.77 127.44 118.59 17 l 1! 4769.9 37.18 238.37

DIFFERENTIAL CORRECTIONS NI0-COUR._E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE-l.lI41 TRA .9083 TC3-6.6774 BAU ,9764 5GT 5275.2 `%R 793.3 S_3 289.1 ST 2043.5 SR 537.2 SS 557.4

ROE .2989 RRA -.1950 RC3 .5784 FAU .04594 RRT -.8607 RRF -.8859 RTF .957I CRT -.9972 CRS ,9165 CST -.9403

FOE -.4730 FRA .9145 FC3-3.6496 BSP 16972 SGB 5334.5 R23 .0818 RI 3 -.9579 LSA 2176.9 MSA 189.0 SSA 21 .2

BOE 1.1535 8RA .9290 8C3 6.7024 FSP -972 ,5(;1 5321.5 ,%2 372.6 THA 172.42 ELI 2112.5 EL2 39.0 ALF 165.31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5. 1970 )

LAUNCH 0ATE SEP 6 1970 FLIGHT TINE 174.00 ARRIVAL DATE FEB 27 1971

HELIOCENTRIC CONIC 01STANCE 501.898

RL 150.80 LAL .00 L(_. 343.00 VL 26.484 GAL .76 AZL 92.15 HCA 240.16 SNA

RP 108.23 LAP 1.86 L(_ 223.14 VP 37.332 GAP 8.75 ATP 88.93 TAL 177.02 TAP

RC 142.552 GL -17,34 GP 23.67 7A4. 76.37 ZAP 150.42 £T$ 46,96 ZA£ 125.42 ETE

PLANETOCENTRIC CONIC

C3 11.093 VHL 3.331 0LA -40.76 RAL 266.59 RA0 6567.4 VEL |1.510 PTH 2.00 VHP

LNCH ATMTH LI_H TIN[ L-| TINE INJ LAT INJ LONG INJ RTASC INJ AZNTH [NJ

59.37 8 43 8 1398.68 31.89 8.69 130.35 116.85 9

120.63 15 32 34 5411.40 31.90 249.30 130.36 116.84 17

59.37 8 43 8 1398.68 31.89 8.69 130.35 116.85 9

120.63 15 32 34 5411.40 31._ 249.30 130.36 116.84 17

59.37 8 43 8 1398.68 31.89 8.69 1_0.35 116.85 9

IZO.63 15 32 34 5411.40 31.gO 249.30 130._ 116.84 17

DIFFERENTIAL COI_CTIOIqS NI0-COURSE EXECUTION ACCURACY

T0E -.9620 TRA 1.0925 TC3-6.6541 BAU .9899 SGT 5342,4 _ 757.2 SG3 279.8

ROE .2803 _A -.2073 RC3 .5181 FAU .04328 I_RT -.864g _F -.8698 R1T .9561

F0E -.3447 FRA .9919 FC3-3.3773 BSP 17101 SG6 5395.8 _3 .0702 RI3 -.9568

8DE 1.0021 8RA 1.1120 Be3 6.6743 FSP -937 .S_I 5_2.6 _ 378.1 THA 172.98

125.35 ECC .20343 INC 2.1487 Vl 29.547
57.18 RCA 99.85 APO 150.85 VZ 35.014

163.08 2AC 124.55 ETC 258.46 CLP-161.72

6.2610PA 3.36 RAP 245.42 ECC 1.1826

TIN[ PC) CST TIM INJ 2 LAT INJ 2 LONG

6 27 798.7 35.21 .37

2 45 4811.4 35.22 240.97

6 27 798.7 35.21 .37

2 45 4811.4 35.22 240.97

6 27 798.7 35.21 .37

2 45 4811.4 35.22 240.97

ORBIT DETERMINATION ACCURACY

ST 1819.5 SR 502.6 SS 487.7

CRT -.9892 CRS .8432 CST -.9103

LSA 1938.0 MSA 211_7 SSA 22.1

ELI 1886.3 EL2 71.I ALF 164.69

LAUNCH 0ATE SEP 6 1970 FLIGHT TINE 176.00 ARRIVAL DATE MAR l 1971

HELI(XENTRIC CONIC

RL 1_3.80 LAL .00

108.27 LAP 1.70

RC 144.7_O GL -15.0B

_PLANE_ENTRIC CONIC

C3 11.417 VHt. 3.379
LNCH A_4TH LI_H TIN[

62.72 9 19 38

117.28 15 30 54

62.7_ 9 12 36

117.28 15 30 54

62.72 9 12 36

117.28 15 30 54

DIFFERENTIAL CORR_CTICNS

TOE -.8124 TRA 1.2_05 TC3-6.5_7 8AU 1.00_I

ROE .2671 RRA -.2186 RC3 .4659 FAU .04086

FOE -.2308 FRA 1.05_ FC3-3.0983 BSP 17315

BOE .8552 8RA 1.2990 Be3 6.5852 FSP -909

OISTANCE _O7.714

LCL 343.00 VL 26.445 GAL 1.13 AZL 91.90 HCA 243.36 SMA I25.10 ECC .20629

LOP 226.34 VP 37.292 GAP 9.08 AZP 89.15 TAL 175.63 TAP 58.98 RCA 99.30

GP _.39 7AL 73.54 ZAP 152.07 ETS 47.37 74E 125.48 ETE 164.07 ZAC 123.52

INC 1.9047 Vl 29.547

APO 150.91 v2 35.001
ETC 259.05 CLP-162.84

DLA -38.52 RAL 270.08 RAO 6567.4 M[L 11.524 PTM Z.01 VHP 6.393 0PA I .65 RAP 246.98 ECC 1.1879

L-| T|N[ INJ LAT INJ LO_ |NJ RT AS_ |NJ A2'NTH |NJ TZN[ PO CST TIH [NJ 2 LAT INJ 2 LONG
13(=0.41 30.09 4.4_ 133._11 115.27 9 35 19 760.4 33.22 356.21

5461.53 30.10 25_.49 133.35 115.26 17 1 56 4861.5 33.23 244.26

13450.41 30.0_ 4.45 133.34 115.27 9 35 19 760.4 33.22 356.Z1

5461.53 _0.10 251.49 133.35 1|5.26 17 I 56 4861.5 33.23 244.26

1360.41 _0.09 4.45 133._4 115.27 9 35 19 760.4 33.22 356.21

5461.5_ 30.10 252.49 133.35 115.86 17 I 56 4861.5 33.23 244.26

NI0-CO._S_ EXECUTION ACCURAC_ ORBIT OETERNINATION ACCURACY

SGT 5413.3 S_R 727.2 SG3 270.6 ST 1615.1 SR 474.9 SS 439.1

RRT -.8476 RRF -.8450 RI_ .9558 CRT -.9696 CRS .7307 CST -.8733

SGe 5461.9 R_3 .0580 RI3 -.9563 LSA 1722.7 NSA 241.7 SSA 22.4

SGI 5448.4 ._2 _83.5 THA 173.47 ELI 1679.7 EL2 Ill .7 ALF 164.02

L4UNCH O4TE SEP 6 1970

HELIOCENTRIC CONIC

RL 150.80 LAL .00

RP 108.31 LAP 1.54

RC 146.899 GL -12.94

PLANETOCENTRIC CONIC

C3 11.868 VHL 3.445

LNCH ATNTH LNCH TIN[

66.20 9 43 40

113.80 15 26 14

66.20 9 43 40

113.80 15 26 14

66.20 9 43 40

113.80 15 26 14

FLIGHT TINE 178.00 ARRIVAL CATE HAR 3 1971

01STANCE 513.504

LOt. 343.00 VL 26.406 GAL 1.53 AZL 91.67 HCA 246.55 SHA

LOP 229.54 VP 37.252 GAP 9.41 AZP 89.33 TAL 174.22 TAP

GP 21.23 ZAL 70.72 ZAP 153.60 ETS 47.91 7AE 125.51ETE

124.86 ECC .20937 INC 1.6742 Vl 29.547

60.77 RCA 98.72 APO 151.00 V2 34.98_

164.95 7AC 122.62 ETC 259.63 CLP-163.93

0LA -36.35 RAL 273.38 RAO 6567.5 VEL 11.544 PTH 2.0l VHP 6.538 OPA

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2'MTH INJ TIN[

1316.31 28.28 359.90 136.39 I13.85 I0 5 36

5521.83 28.29 256.46 136.39 113.84 16 58 16

1316.31 28.28 359.90 136.39 113.85 10 5 36

5521.83 28.29 256.46 136.39 113.84 16 58 16

1316.31 28.28 359.90 I36.39 113.85 10 5 36

5521.83 28.29 256.46 136.39 113.84 16 58 16

OIFFERENTIAL CORRECTIONS

TOE -.6634 TRA 1.4765 TC3-6.4140 BAU 1.01_

ROE .2582 RRA -.2_ RE3 .4179 FAU .0_848
FOE -.1297 FRA 1.1220 FC3-2.8072 BSP 17528

BO£ .7119 _A 1.4943 6C3 6.4276 F.SP -880

LAUNCH D4TE S£P 6 1970

P_LIOCENTRIC CONIC

RL 150.80 LAL .00 LCC 343.00 VL 26.366 GAL

RP IO8.35 LAP 1.36 LOP 232.73 VP 37.212 GAP

NIO-COURSIE EXECUTION ACCURACY

SGT 5481.1 S_R _'Z.0 SG3 261.4

RRT -.8301 I_F -.8237 RIT .9557

S_ 5525.8 R_3 .0473 RI3 -.9560

S_1 5512.1 S62 389.3 THA 173._]

FLIGHT TINE 180.00

0ISTM_CE 519_266

1.94 AZL 91.45 HCA 249.74 S,qA I24.62 ECC

9.75 A21_ 89.50 TAL 172.80 TAP 62.54 RCA

RC 149.057 GL -10.93

PLANE TOCENTRIC CONIC

C3 12.450 VHL 3.529

LNOq AZNTH LNCH TIN[ L-I TIN[ INJ LAT
69.88 IO 17 2 1263.61 26.47

110.12 15 17 48 5594.80 26.48

69.88 I0 17 2 1263.6! 26.47

110.12 15 17 48 5594.80 26.48

69.88 10 17 2 1263.61 26.47

110.12 15 17 48 5594.BO 26.48

DIFFERENTIAL CORRECTIONS

TOE -.5138 TRA 1.68II TC3-6.1971 6AU 1.0334

ROE .2527 RRA -.2414 RC3 .3737 FAU .03613

FOE -.0392 FRA 1.1796 FC3-2.5120 8SP 17757

BOE .5726 8RA 1.6984 BE3 6.L_84 FSP -854

GP 21_.!9 ?_L 67.95 7AP 155.03 ETS 48.57 7AE 125.52 ETE 165.75 ZAC

OLA °34.25 RAL 276.51 RAO 6567.5 VlE:L I1.569 PTH 2.02 VHP 6.695 _PA

INJ LONG INJ RT ASC INJ A214TH INJ TIN[
354.86 139.49 12.57 10 38 5

861.37 139.49 12.56 16 51 3

354.86 139.49 12.57 10 38 5
261.37 139.49 12.56 16 51 3

354.86 139.49 12.57 I0 38 5

261.37 139.A9 12.56 J6 51 3
MI0-COURSE EXECUTION ACC_ACY

SGT 5543.4 SGR 680.2 SG3 252.1

_T -.8119 RRF -.B021RTF .9556

SGB 5584.9 R'_3 .0382 RI3 -.9559

E_.,I 5570.9 ._2 395.1 THA 174.28

.09 RAP 248.63 ECC 1.1953

PO CST TIM INJ 2 LAT INJ 2 LONG

716.3 31.25 351 .76

4921.8 31.25 248.31

716.3 31.25 351.76

4921.8 31.25 248.31

716.3 31.25 351.76

4921.8 31.25 248.31

ORBIT OETERNINATION ACCURACY

ST 1439.2 SR 452.6 S$ 412.4

CRT -.9292 CRS .5815 CST -.8389

LSA 1538.9 MSA 278.9 SSA 22.3

ELI 1500.2 EL2 160.4 ALF 163.52

AI_IVAL DATE MAR 5 1971

.21268 INC 1.4547 Vl 29.547

98.11 APO 151.12 v2 34.975

121.81ETC 260.21 CL_-164.99

-1.35 RAP 250.36 ECC 1.2049

CST TIN INJ 2 LAT INJ 2 LONG
663.6 29.29 346.80

4994.8 29.._ 253.31

663.6 29.29 346.80
4994.8 29.30 253.31

663.6 29.29 346.80

4994.8 29.30 "253.31

ORBIT DETERMINATION ACCURACY

ST 13OI.9 S/? 434.3 55 405.0

CRT -.8565 CRS .4124 CST -.8215

LS_ 1394.3 MSA 321.0 SSA 21.8

ELI f355.4 EL2 215.3 ALF 163.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH GATE S_P 6 1970 FLIGHT TIME 182.00 ARRIVAL GATE MAR 7 1971

HELIOCENTRIC CGNIC CISTANCE 525.000

RL 150.80 LAL .DO LOL 343.00 VL 26.327 GAL 2.36 AZL 91.24 HCA 252.93 SMA 124.37 ECC .21624

RP 108.39 LAP 1.19 LOP 235.92 VP 37.172 GAP 10.10 AZP 89.63 TAL 171.36 TAP 64.29 RCA 97.48

RE 151.205 GL -9.06 GP 19.24 ZAL 65.24 ZAP 156.38 ETS 49.38 ZAE 12_.50 ETE 166.43 ?AC 121.08

PLANETOCENTRIC CONIC

C3 13.171 VHL 3.629 0LA -32.23 RAL 279.A6 RA0 6567.S VEL 11.600 PTH 2.03 VHP 6.864 CPA -2.68

LNCH ArMTH LIN_CH TINE L-I TIME INJ LAT INJ LONG INJ RT A_ INJ A2'MTH INJ TIME PO CST TIM

73,92 IO 54 16 1197.23 24.69 348.93 142.62 111.41 II 14 13 597.2

IO6.08 15 A 6 5685.34 24.70 267.56 14Z.63 111.39 16 38 52 .5085.3

73.92 10 54 16 1197.Z} 24.69 348.93 142.62 111.41 11 14 13 597.2

106.08 15 A 6 5685.34 24.70 267.56 14Z.63 111.39 16 38 52 5085.3
110.OO 14 1 47 5878.35 17.94 278.92 139.17 119.59 15 39 45 5278.3

110.O0 16 55 46 5540.27 31.84 245.52 145.15 103.15 18 24 47 4740.3

DIFFERENTIAL CCRI_ECTIONS NIO-COURSE EXECUTION ACCURACY

TOE -.3634 TRA 1.8954 TC3-5.9299 BAU J.0458 ._T 5600.9 _ 66|°2 ,_3 242.9

R_E .2498 RRA -.2532 RC3 .3329 FAU .03379 RRT -.7933 _ -.7806 RTF .9554

FDE .O424 FRA 1.2339 FC3-2.2_'Z09 BSP 17964 ._ 5639.8 R23 .0308 R13 -.9557

6DE .4410 6RA I .9123 BE3 5.9393 FSP -826 S_I 5625.5 _ 400.8 THA 17A.62

INC 1.2443 Vl 29.547

APO 151.27 V2 34.962

ETC 260.78 CLP-166.03

RAP 252.16 ECC 1.2168

INJ 2 LAT INJ 2 LONG

27.38 340.96

27.39 259.58

27.38 340.96

27.39 259.58

21.75 271.85

33.32 234.61

ORBIT DETERMINATION ACCURACY

ST 1213.3 SR 419.1SS 412.7

CRT -.7426 CR$ ,2466 CST -.8305

LSA 1298.7 HSA 362.0 SSA 21.I

ELI 1234.6 ELZ 271.4 ALF 164.89

LAUNCH DATE 5EP 6 1970 FLIGHT TINE 184.00 ARRIVAL DATE MAR 9 1971

HCLZC(:ENTRIC CONIC OISTAI_[ 530.700

RL 150.80 LAL .00 LOL 343.00 VL 26.288 GAL 2.81AZL. 91.04 I'_ 256.12 ,_4A 124.13 ECC .22008 INC 1.0410
RP 108.43 LAP 1,O1 LOP 239.11 VP 37.132 GAP 10.46 AZP 89.75 TAL 169.93 TAP 66.04 RCA 96.81 APO 151.A5

RC 153,343 GL -7.32 GP 18.39 ZAL 6Z.(fO 7AP 157.63 ET$ 50.34 ZAIE 125.48 ETE 167.06 ZAC 1L_.42 ETC 261.36

PLANETC_ENTRIC CONIC

C3 14.040 VHL 3.747 O_A -50.31RAL _Z.24 RAO 6567.6 VEL 11.637 PTH 2.04 VHP 7.045 DPA -3.90 RAP 254.04

Vl 29.547

v2 34.949

CLP-167.05

ECC 1.2311

LNO,.I A/NTM LN(H TIN[ L-I TIN[ INJ I,.JT INJ _ INJ RT ASC INJ A/MTM INJ Till[ PO CST _IM INJ 2 LAT INJ 2 LONG

78.72 11 39 15 II0_.51 22.95 341.22 145.79 110.35 11 57 40 504.5 25.52 333.32

101.28 14 41 21 5805.93 22.96 275.93 145.80 110.54 16 18 7 5205.9 25.53 268.03

78.72 II 39 15 1104.51 22.95 34|.22 145.79 110.35 11 57 A0 504.5 25.52 333.32

101.28 14 41 21 5805.93 22.96 275.93 145.60 110.34 16 18 7 5205.9 25.53 268.03

110.00 13 37 46 718.29 13.50 J08.26 140.94 121.71 13 49 45 118.3 17.59 301.55

110.OO 17 42 0 5240.15 33.15 2_6.01 148.80 98.88 19 920 4640.1 34.02 226.88

OZFFERENTIAL CORR1ECTIOI_ NIO-_SI[ EXECUTION ACCURACY ORBIT 0ETERf41NATION ACCURACY
TOE -.2280 TRA 2.1033 TC3-5.6694 BAU 1.0657 ,_;T 5661.3 _ 645.3 SG3 233.6 ST 1177.6 SR 409.1 55 424 .O

ROE .2514 RRA -.2631 RC3 .3024 FAU .03L_ RRT -.7755 _" -.7601R7F .9567 CRT -.6043 CRS .1188 CST -.8614

FOE .I039 FRA 1.2736 FC3-1.9770 BSP 18531 S_ 5697.9 RZ3 .0227 RI3 -.9569 LSA 1257.5 MSA 390.1 SSA 20.2

8OE .3394 8RA 2.1197 BE3 5.6775 FSP -82_ SGI 5683.4 SG2 405.8 THA 174.92 ELI 1205.3 EL2 318.5 ALF 167.24

LAUNCH GATE ,_P 6 1970 FLIGHT TIW[ 186.00 ARRIVAL CATE MAR 11 1971

HELIOCENTRIC CONIC 0ISTANCE 536.369

RL 150.80 LAL .0(3 LOt. 343.00 VL 26.2A9 GAL 3.28 AZL 90.84 HCA 259.30 SMA 123.90 ECC .22422 INC

RP 108.47 LAP .83 LOP 242.29 VP 37.093 GAP 10.83 AFP 89.84 TAL 168.48 TAP 67.78 RCA 96.12 APO

RE 155.470 GL -5.70 GP 17.62 ZAL 60.05 ZAP 158.81ETS 51.46 ZAE 125.44 ETE 167.62 ?AC 119.83 ETC

PLANETC_ENTRIC CONIC

C3 15.O69 VHL 3.t_q2 CLA -28.47 RAL 284.88 RA0 6567.6 VEL 11.681PTH 2.05 VMP 7.239 0PA -5.01 RAP 255.97 ECC 1.2480

LNCH AZMTH LN_H TINE L-I Till[ INJ LAT INJ LONG INJ RT AS(: INJ A2'NTH INJ TIN( PC) CST TIM INJ 2 LAT INJ 2 LONG

86.89 12 54 41 911.50 21.27 326.31 I48.99 109.39 13 9 53 311.5 23.72 318.49

93.11 13 46 54 742.30 21.28 313.93 149.00 109.38 13 59 17 142.3 23.73 306.11

10(3.00 13 24 54 813.39 15.58 316.65 146._¢'J 115.84 I3 38 28 213.4 18.93 309.46

1OO.00 15 59 22 5603.67 27.20 262.29 150.88 102.91 17 32 46 5003.7 28.70 2fl3.81

110.00 13 22 45 820.17 9.78 313.82 143.16 122.92 13 36 25 220.2 14.05 307.32

110.00 18 18 1 5169.66 _3.76 250.60 152.13 95.73 19 44 ll 4569.7 34.18 221.38

OIFFERI[NTIAL CORRIECTION$ CRBIT 0ETERMINATI(_N ACCURACY

TOE .O626 ST 1194.2 SR 396.0 SS 451.2

R_ g .2510 CRT -.4238 CRS -.0131CST -.8989
FOE .1785 LSA 1272.4 HSA 408.7 SSA 19.4

_DE .2587 ELI IL_J7.0 EL2 354.9 ALF 171.24

NID-COJR_E EXECUTION ACCURACY

TRA 2.3508 TC3-5.2_A _J_J 1.0_7 SC,T 5?01.8 ,%R 629.3 SG3 225.0

RRA -.2774 RC3 .2633 FAU .02940 RRT -.7563 _" -.7390 R7F .9556

FRA 1.3309 FC3-1.6894 8SP 18406 SG6 5736.4 R_3 .019I R13 -.9558

_qA 2.3671 BC3 5.3049 FSP -775 5(,I 57_1 .? .562 410.3 THA 175.20

.8435 Vl 29.547

151.68 V2 34.937

261.93 CLP-168.D4

LAUNCH DATE ._EP 6 1970 FLI_4T -TINE 188.00 ARRIVAL DATE MAR 13 1971

h_LI(X[NTRIC CONIC

RL 150.80 LAL .DO

RP IO8.51 LAP .64

RC 157.557 GL -4.22

PLANETC_ENTRIC CONIC

C3 16.272 VHL 4.034

LNCH A_TH LNCH TIME:
90.00 12 7 41

90.00 14 53 41

100.00 12 57 6

100.00 16 46 58

I10.00 13 12 13
IIO.DO 18 48_

OIFFER1ENTIAL CORRECTIONS

TOE .0954 TRA 2._ TC3-4.9_ BAU 1.0751

ROE .2536 RRA -.2906 RC3 .2315 FAU .027J3

FOE .2401 FRA 1.3792 FC3-1.4434 BSP 18494

BOg .2710 BRA 2.6162 6C3 A.9422 FSP -744

OlSTAK[ 541.999

LQ. 343.00 VL 26.210 6AL 3.78 A21.. 90.65 HC4 262.48 ,SN_ 123.66 ECC .22868 IN(; .6500 Vl 29.547

LOP 245.48 VP 37.054 GAP 11.22 A2'P 89.91 TAL 167.03 TAP 69.51 RCA 95.38 APO 151.94 v2 34.925

GP 16.92 ZAL 57.60 7AP 159.91 ETS 5Z.76 ZAIE 125.40 ETE168.12 ?AC 119.29 ETC 262.51 CLP-169.02

OLA -26.73 RAL _87.36 RAD 6567.7 VIEL 11.733 PTH 2.07 VHP 7.445 OPA -6.03 RAP 257.95 £CC 1.2678

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIN[ PC) CST TIM INJ 2 LAT INJ 2 LONG
1115.9_ 13.67 337.97 !49.72 115.04 12 26 I7 516.0 16.93 3_0.81

5860.62 25.86 280.86 154,05 101.95 16 31 22 5260.6 27.25 272.47

956.37 11.17 324.98 148.45 117.91 13 13 2 356.A 14.82 318.O9

5495.44 _8.60 254.56 154.62 99.08 18 18 33 489_,4 29.56 245.89
908.91 6.47 318.55 145.62 123.64 13 27 22 _08.9 10.84 312.20

5115.66 34.05 226.41 155.51 93.27 20 13 36 4515.7 34.12 217.16

MID-COURS[ [XECUTION ACCURACY CR61T DETERMINATION ACCURACY

SGT 5742.8 _ 614.9 SG3 216.6 ST 1253.6 SR 386.0 SS 477.3

RRT -.7379 RRF -.7189 RTF .9554 CRT -.2559 CRS -.1097 CST -.9318

,_ 5775.7 1_3 .0152 RI3 -.9555 LSA 1334.2 MSA 409.8 SSA 18.6

S_I 5760.8 $62 413.8 THA 175.46 EL1 1257.8 EL2 371.9 ALF 175.06
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 197OJ

LAUNCH CATE ,_P 6 1970

HELIOCENTRIC CONIC

RL 150.80 LAL .00

RP 108.54 LAP .46

RC 159.692 GL -2,86

PLANE TO(ENTR IC CONIC

C3 17.669 VHL 4._3

LN04 AHNTH LI_H TINE

90.00 11 41 43

90.00 15 38 IB

100.00 12 39 55

100.00 17 22 47

110.OO 13 4 77

110.00 19 14 45

FLIGHT TIN[ 190.00 ARRIVAL CAT[ MAR 15 1971

CISTANCE 547.589

LOL 343.00 VL 26.171 GAL 4.30 AZL 90.46 H(A 265.66 SMA 123.43 ECC .23350 INC .4598 Vl 29.547

LOP 248.66 VP 37.015 GAP 1|.61 AZP 89.97 TAL 165.57 TAP 71.23 RCA 94.61 APO 152.25 V2 34.913

GP 16.28 HAL 55.25 HAP 160.95 ETS 54.25 2AE 125.35 ETE 168.5B 7AC I18.79 ETC 263.10 CLP-169.98

OLA -25.09 RAL 289.69 RAO 6567.7 VEL 11.792 PTH 2.08 VHP 7.665 OPA -6.96 RAP 259.99 ECC 1.2908

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A2'14TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

I254.27 9.54 346.04 151.86 116.79 12 2 37 654.3 13.06 339.13

5760.23 27.08 273.76 157.72 98.60 17 14 19 5160.2 27.99 265.22
1066.36 7.60 331.19 150.82 |19.00 IZ 57 41 466.4 11.41 324,47

5423.38 29.26 249._0 15B.Ofi 96.39 IB 53 11 4823.4 29.84 240.55

989.40 3.41 3LYZ.HB 148.24 124.03 I3 20 56 389.4 7.86 316.52

5073.10 34.16 223.09 158.43 91.31 20 39 18 4473.1 33.96 213.85

DIFFER1ENTIAL CORI_CTICNS NIO-C_UR,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2522 TRA 2.8580 TC3-4.5749 BAU 1.0817 S6T 5780.5 S_ 6OI .6 $63 208.4 ST 1340.4 SR 377.5 SS 502.1

ROE .2560 RRA -.3037 RC3 .2036 FAU .02502 RRT -.7199 I_W -.6997 R7F .9555 CRT -.1119 CRS -.1835 CST -.9555

FOE .2938 FRA 1.4240 FC$-I .2259 BSP 18633 _ 5811 .? _3 .0119 R13 -.9556 LSA 1424.9 MSA 400.9 SSA 17.9

8OE .3608 BRA 2.87A! 8C3 4.5794 FSP -716 561 5796,8 SG2 416,4 THA 175.69 ELI 1341.2 EL2 375.0 ALF 178.04

LAUNCH DATE SEP 6 1970 FLIGHT TIN_ 1_,00 ARRIVAL GATE MAR 17 1971

PR[LIOCENTRIC CONIC 01$TA_K:E 593.132

RL 150.BO LAL .00 LQ. 343.00 VL 26.133 GAL 4,q_A21. 90;27 P_A 268.84 StAA 123.20 ECC .23870 INC .2711 Vl 29.547

RP 108.58 LAP .27 LOP 251.84 VP 36.977 GAP J2_04 AHP 89.99 TAL 164.12 TAP 72.96 RCA 93.79 APO 152.60 V2 34.9OJ

RC 161.784 GL -J.61 GP J5.70 ZAL 53.02 HAP 161.92 ETS 55.94 H,_E 125.29 ETE 168.99 PAD 118.32 ETC 263.69 CLP-170.93

PLANET(XENTRIC CC_NIC

C3 19.281 VHL 4._HJI OLA -23.54 RAL 291.89 RAO 6567.8 VEL 11.860 PTH 2.10 VHP 7.899 DPA -7.81 RAP 262.07 ECC 1.3173

LNCH AZHTH LNCH TIN[ Lo| TINE INJ LAT JNJ _ INJ RT ASC INJ A_4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
90.00 11 25 3 1363.07 6.15 352.23 154.33 117.70 11 47 46 763.1 9.81 345.46

90.00 16 12 32 5692.36 27.68 2_.89 161.|4 96.22 I7 47 2A 5092.A 28.25 260.27
100.00 12 27 44 _160.75 4.A5 336.43 153.40 119.59 12 47 4 560.7 8.36 329.82

100.00 17 52 32 5369.92 29,60 245.37 161.34 94.34 19 22 2 4769.9 29.89 236.57

110.00 12 58 34 1064.07 .56 326.68 150.97 124.18 13 16 18 464.1 5.04 320.46

110.00 19 38 12 5039.36 34.18 2"Z0.45 161.54 89.75 21 2 11 4439.4 33.77 211.23

OIFFER1ENT_AL CORRIECTIONS NIO-COUR._ EXECUTION ACCURACY ORBIT 0ETER_4INATION ACCURACY

TOE .4112 TRA 3.1L_3 TC3-4.2119 BAU 1.0867 SGT 5813.3 SGR 588.7 5C,3 200.5 ST 1443.7 SR 369.8 SS 525.5

ROE .2638 RRA -.317D RC3 .1784 FAU .02299 RRT -.7024 RRF -.6813 RT1F .9558 CRT .0062 CRS -.2416 CST -.9712

FOE .34Z3 FRA 1.4674 FC3-1.0322 BSP 18771 _d_ 5843.1 823 .0091RI3 -.9559 LSA 1531.9 MSA 387.6 SSA 17.2

BO£ .488fl BRA 3.1443 8C3 4.2157 FSP -(_;JO SG| 5828.1 _2 417.9 THA 175.91 ELI |443,8 EL2 369.8 ALF -I0

LAUNCH OATE SEP 6 1970 FLIGHT Tll_ 194.00 ARRIVAL DATE NAR 19 1971

H(LIC(ENTRIC CONIC

RL 150.80 LAL ,(30 LCt 343.00 VL

RP 108.61 LAP .08 LOP 255.01 VP

RE 163.865 GL -.47 GP |5.17 HAL

PLANE_TO(ENTRIC CONIC

C3 21.135 VHL 4.597 DLA -22.09 RAL 293.97 RA0 6567.9 VEL

LNCH AZNTH LN(H TINE L-I TIME INJ LAT

9_.OO 11 13 1 1457.11 3.15

90.00 16 AI 6 5642.11 28,00

100.00 12 18 34 1245.54 1.59

100.00 18 18 14 5328._0 29.78

110.00 12 54 2 1134.36 -2.12

110.OO 19 39 16 5012.85 34.16

DIFFERENTIAL CORRIECTION$

TOE .5729 TRA 3.4117 TC3-3.83_I _AU 1.089_

ROE ,2706 RRA -.3_03 RC3 .1557 FAU .02103
FOE .386fl FRA 1._096 FC3 -.8615 BSP 18891

8DE .6336 6RA 3.4276 BC3 3.8562 FSP -665

DISTANCE 558.625

26.094 GAL 5.42 AZL 90.08 N(A 272.02 S_A 122.97 ECC .24434 INC .0816 VI 19.547

36.939 GAP 12.48 AZP 90.00 TAL 162.67 TAP 74.68 RCA 92.92 APO 153,D| V2 34.890

50.89 ZAP 162.83 ET$ 57.87 HAE 125.22 ETE 169_36 7AC 117.89 ETC 264.28 CLP-171.86

11.918 PTH 2.12 VHP 8.150 0PA -8.57 RAP 264.18 ECC 1.3478

INJ LONG INJ RT A_ INJ A2NTH INJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

357.51 156.98 118.16 11 37 18 857.1 6.89 350.83

265.24 164.45 94.43 18 15 8 5042,1 28.32 256.59

341.10 156.I2 119.85 12 39 19 645.5 5.55 334.55

242.33 164.58 92.75 19 47 3 4728,9 29.84 233.53

330.35 153.80 124.13 13 12 56 534.4 2.37 324.15

218,3_ 164.64 88.52 21 22 49 4412.9 33.57 209.19

MID-COURSE ELOCUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 5841.1St_ 575.8 563 19_.9 ST 1554.4 _ 362.7 S$ 547.1

RRT -.6852 _ -.6636 RTF" .9563 CRT .1009 CRS -.2881CST -.9812

5869.4 823 .0068 R13 -.9563 LSA 1645.5 HSA 373.0 SSA 16.5

54;1 5854.5 S6_ 418.4 THA 176.12 ELI 1554.9 EL2 360.7 ALF 1 .43

FLIGHT TINE 196.00 ARRIVAL 0ATE MAR 21 1971LAUNCH OATE 542P 6 1970

/'_LICCENTRIC CONIC 0ISTANCE 564.0(=0

RL 150.PA3 LAL .00 LOL 343.00 Vl. 26.056 GAL 6.05 A2L

RP 108.65 LAP -.11 LOP 258.19 VP 36.g02 GAP 12.95 A2'P

RE 165.932 GL .57 GP 14.69 HAL 48,87 HAP 163.67 ETS

PLAN[TOCENTRIC CONIC

C3 23.262 VHL 4.823 OLA -_.73 RAL 295.92 RAO 6567.9 VEL

LNCH A214TH LNCH TIME L°I TINE INJ LAT
9_.GO 11 3 49 1541.85 .42

90.00 17 5 52 5603.81 28.17

100.00 12 11 26 1323.67 -1.06

100.00 18 40 56 5297.23 29.86

110.00 12 50 31 1201.18 -4,67

110.00 20 18 21 499"Z.48 34.11

DIFFERENTIAL _CTIOP_

TOE .7376 TRA 3.'_0gO TC3-3.5042 8AU 1.09(_

ROE .2785 RRA o.3435 RC3 .1351 FAU .01915

FOE .4270 FRA 1,5512 FC5 -.7126 _P 19016

BOg .7885 _RA 3.7249_3 3.5068 FSP -642

89.89 H(A 275.19 ,SNA IL_.74 ECC .25044 INC .1047 Vl 29.547

89._3 TAL 161.22 TAP 76.41 RCA 92.00 APO 153.48 v2 34.880
60.03 H._ 125.I5 ETE 169.70 7AC 117.48 ETC 264.88 CLP-172.79

12.027 PTH 2.15 VHP 8.418 OPA -9.26 RAP 266.32 ECC 1.3828

INJ _ INJ RT ASC INJ AHI4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2.24 159.76 118.31 II 29 31 941.9 4.20 355:60

262.46 167.71 93.04 18 39 15 5003.8 28.29 253.79

345._ 158.94 119.88 12 33 29 723.7 2.92 338.86

23g.98 167.79 91.52 20 9 14 4697.2 29.75 231.18

333.85 156.69 123.90 13 I0 32 601.2 -.19 327.63

216.79 167.75 87.58 21 41 33 4392.5 33.40 207.63

NI0-COIJR_E [_ECUTION ACCURACY OI_3IT DETEI_4INATION ACCURACY

_GT 5864.1 _ 562.9 S(;3 185.6 ST 1666.0 SR 355.8 SS 566.7

-._4 RRF -._465 RTF .9569 CRT .1763 CR$ -.3259 CST -.9876

566 _91.1R23 ,0050 RI5 -.9569 LSA 1759.1NSA 358.6 5SA 15.9

561 5876.2 562 417.8 THA 176.31 ELl 1667.3 EL2 350.0 ALF 2.26
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5, 1970)

LAUNCH 0ATE EP 6 I970 FLIGWT TIWE 198.00 ARRIVAL DATE MAR 13 1971

HKL I(X_IrNTRIC CONIC

RL | 50.BO LAL .00

RP JOB .68 LAP -.19

RC 167.985 GL 1.51

PLANE TOCtrNTR 1C CONIC

C3 85.700 VHL _.070

LNO4 ATNTH LNCH TIM[

9O.00 lO _6 35

90.00 17 27 45

1(30.00 lZ 5 46

100.00 19 1 15

110.00 lZ 47 46

110.00 210 35 44

0 IFFF'RIENTIAL COR1R[C YIONS

TOE .9052 TRA 4.O"Z07 TC3-3.1693 BAU 1,0897

ROE .2874 RRA -.3565 RC3 .11_ FAU .01735

FOE .4638 FRA 1.59_4 FC3 -.5845 8SP 19146

BOE .9A97 eRA 4.O365 8(:3 }.1714 FSP -619

0ISTAI_E 569.A32

LOL 343.00 VL 16.018 GAL 6.68 ATL 89.70 HCA 278.36 5NA I22.52 ECC .25707 INC .2957 V| 29.547

LOP 261.36 VP 36.866 GAP 13.44 A?P 89.96 TAL 159.78 TAP 78.14 RCA 91.02 APO 154.01 V2 34.869

GP 14.25 7AL 46.96 ZAP 164.46 ETS 62.47 ZAE 125.07 ETE 170.01 2AC II7.09 ETC 265.48 CLP-173.72

0LA -19.46 RAL 297.75 RA0 6568.0 VEL I2.128 PTH Z.17 VWP 8.705 0PA °9.87 RAP 268.49 ECC 1.A230

L-X TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LC_G
1620.0A -2.11 6.60 162.64 118.25 1! 23 35 1020.0 1.69 359.97

5574.57 28.25 260.32 170.94 91.97 19 0 39 A974.6 28.23 251.66

1396.79 °3.53 349.40 161.84 119.70 12 29 3 796.8 .45 342.87
5273.05 29.89 238.18 170.98 90.57 20 29 8 A673.1 29.65 229.39

1265.15 -7.09 337.22 159.65 123.53 13 8 51 665.2 -2.63 330.97

4977.45 34.06 215.62 1/'0.87 86.89 21 58 41 4377.5 33.25 Z06.48
NIO-COURSE EXECUTICN ACCURACY CRBIT 0ETERMINATION ACCURACY

SGT 5_2.| _ 549.6 SG3 178.5 ST 1773.8 SR 349.2 55 584.1

RRT -.65|7 _ -,6300 RTF .9577 CRT .1367 CRS -.3570 CST -.9917

5GB 5907.8 1_3 .0035 R13 -.9577 LSA 1868.2 NSA 345.0 SSA 15.3

SGI 5893.1 ,SG2 416.1 THA 176.50 ELI 1775.8 EL2 338.9 ALF 2.77

LAUNCH 0ATE SEP 6 1970 FLIGHT TIME 200.00

I'ELICC[NTRZC CONZC

RL 150.80 LAL .00

RP 108.71 LAP -.48

RC 170.025 GL Z.36

PLAN[TOC[NTRIC CONXC
C3 28.493 VHt. 5.338

LNO'I AZPT4TH LNICH TIN[

90.00 10 50 46

9O.OD 17 47 20

IO0.OO 12 1 12

I00.00 19 19 33

lI0.1_ 12 45 38

110.00 20 51 _10

OIFFERENTIAL CORfq[CTIOI_

TOE 1.O765 TRA 4.3477 TC3-2.8504 8AU 1.0864

ROE .2972 RRA o._JO RC3 .0999 F_AJ .01563

FOE .A980 FRA 1.6333 FC3 -.4749 BSP 19"189

80E J .1168 _A 4.3633 B(:3 2.8521 FSP -598

0ISTANCE 574 . 7_}0

LQ. 343.00 VL 25.981 GAL 7.36 AZI.. 89.51 _ 28J.53 SMA

LOP 264.53 VP 36.830 G_.P 13.96 A2'P B�.gO TAL 158.35 TAP

GP 13.84 7AL 45.16 ZAP 165o18 ETS 65.18 ?_ 124.99 ETE

ARR-_VAL OATE WAR 25 1971

122.30 ECC .26427 IN(: .A893 Vl 19.547

79.88 RCA 89.98 APO 15A.62 V2 34.859

170.29 ZAC 116.71ETC 266.08 CLP-174.64

0LA -18.27 RAL L_)9.48 RAO 63f_.1 V[L 12.Z42 PTH 2.20 VHP 9.014 0PA -10.42 RAP 270.69 ECC I .4689

L-I TIN[ IN! I/IT IN! _ IN! RT A_ IN! ATI4TH IN! TIN[ PO CST TIM IN! 2 LAT IN! Z LONG

1693.26 -4.46 10.70 165._ 117.99 |1 18 59 1093.3 -.68 4.06
5552.62 28.29 Z_B./'_ |74.15 91.17 19 19 53 4952.6 28.16 250.05

1465.97 -5.86 35_.L_Z |64.81 119.37 12 25 38 866.0 -1.90 346.67

5255.14 _J.89 236.85 |74.17 89.87 20 47 l0 4655.1 29.55 228.06
1321_.7_ "9._9 340.5l lf_..S5 123.02 13 7 45 726.7 -4.97 334.20

49_7.15 _4.01 214.B_ |74.01 86.4_ 22 14 25 4367.2 33.15 205.69

N|O-CC_RS_ E_CUTZON ACCURACY CRBIT DETERMINATION ACCURACY

SGT _94.7 _ 535.8 SG3 171.t ST 1875.5 SR 342.7 SS 599.6

RRT -.6390 _ -.6137 RTF .9587 CRT .2861CRS -.3834 CST -.9943

5919.0 1_3 .0024 R13 -.9587 LSA 1970.7 NSA 332.3 SSA 14.8

_GI 5904.6 SG_ 413.2 THA 176.68 ELI 1878.1 EL2 327.9 ALF 3,09

LAUNCH 0ATE SlIP 6 1970 FLIGHT TIN[ 202.00 ARRIVAL GATE NAR Z7 197l

W_LIO(ENTR|C CONIC

RL I50.80 LAL .00
RP |08.74 LAP -.(_

RC 172.049 GL 3.14

PLANETO([NTRIC CONIC

C3 31.695 VHL 5.630

LNO4 ATNTH LN_H TIN[

90.00 10 46 J

90.00 18 5 -1

IOO.OO 1I 57 29

100.00 19 36 14

I10.00 12 43 59

llO.OO 21 6 13

O|_TAI_E 579.944

LOt. 343.00 VL 25.9A4 GAL 8.09 ATL 89.31 PICA 284.70 SIAA 122.08 ECC .27212 INC .6873 v! 79.547

LOP 267.70 VP 36.795 GAP IA.52 ATP 89.83 TAL 156.9A TAP 81.6A RCA 88.86 APO 155.30 v2 34.850

GP 13.47 7AL A3.47 ZAP 165.83 ETS 68.21 ?AE 124.89 ET[ I70.56 ZA£ 116.35 ETC 266.68 CLP-175.56

_LA -17.16 RAL 301.10 RAC 6568.3 V[L 12.372 PTH 2.23 VI.IP 9.3A6 0PA -10.89 RAP 272.89 ECC 1.5116

L-I T|N[ INJ LAT INJ LONG |NJ RT AS_ INJ A;_4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1762.52 -6.66 14.60 168.58 117.59 11 15 23 1162.5 -2.9! 7.91

5536.75 Z8.31 257.56 177.36 90.58 19 37 18 4936.8 28.09 248.9G

1531.91 -8.04 356.g0 167.83 118.89 12 25 I 931,9 -4.!3 350.30

5242.60 29.89 235.g"Z 177.36 89.38 21 3 36 4642.6 29.48 2_7.14

1386.21 -11.58 343.72 165.71 122.39 13 7 5 786.2 -7.22 337.34

4_1.06 33.99 214.35 177.17 86.14 22 28 54 4361 .I 33.08 _05.23

ORBIT DETERNINATION ACCURACY

ST 1969.3 SR 336.1 SS 6!3.4

CRT .3270 CRS -.4062 CST -.9961

LSA 2065.1HSA 320.3 SSA 14.Z

EL1 1972.4 EL_ 317.1ALF 3._

OIFFKRIENTIAL CORR1ECTICNS

TOE 1.2518 TRA 4.6917 TC3-2.5490 BAU 1o0807

ROE .3079 RRA -.3808 RC3 .0850 FAU .01399
rOE .5297 FRA 1.6748 FC3 -._21 BSP 19449

_OE 1.2891 _RA 4.7071BC3 2.5504 FSP -579

NID-(J3URSIE EXECUTION _CCUR_CY

._T 5901.1S_ 521.4 £1_3 165.2

I_eT -.6182 _" -.5975 R1T .9600

5925.0 _ .0015 213 -.9600

SGI 5910.9 SG2 409.2 THA 176.86

LAUNO'I 0*TE SEP 6 1970 FLIGHT TIME _04.00 ARRIVAL CATE WAR 29 !97!

P_L Io(IrNTRIC CONIC

RP I08.77 LAP -.85

RC 174.060 GL 3.84

PLANE T(_$'NTR IC CON|C

C3 35._4 VHI.. 5,947

LNCH AZ'NTH LNCH TIN[

9O.00 10 41 6

90.00 18 21 4

I00.00 11 54 L_

IO0.O0 19 51 24

110.00 12 42 43
IIO.O0 21 19 37

0ZST_ _!5.062

LOL 343.00 VL 25.g07 GAL 8.87 _'I. 89.11HC_ 287,87 SM_ 121.87 ECC .28068 INC .8908 Vl 29.547

LOP 270.86 VP 3_.761 GAP 15.1_ ATP 89.73 TAL 155.55 TAP 83.41 RCA 87.66 APO 156.07 V2 34.84!

GP 13.13 7AL 41.87 ZAP 166.42 ETS 71.56 Z_E 124.78 ETE 170.B0 ?AC 116.00 ETC Z67.29 CLP-176.4_

OLA o16.13 RAL _02.62 R_ 65_.4 VIEL 12.520 PTH 2.27 VHP 9.705 0P_ -11.29 RAP 275.11 ECC J.SH_I
L-! TINE IN! taT IN! _ IN! RT AS_ IN! A2'I,ITH IN! T|N[ PC) CST TIN IN! 2 LAT IN! 2 LONG
1828.51 -8.72 18.35 171.63 117.05 11 12 34 1228,5 -5,02 11.62

5526.10 28.32 _56.7B 180,56 g0.19 19 53 I0 A926.1 28.04 _48.12

1593.10 -10.10 ,46 170.89 118.28 12 21 1 995.1 -6.24 353.79

5234.74 L_.B_ 235,3_ 180._3 89.07 _1 18 39 4634.7 29.43 226.56

1443.85 -13._ 346.89 I_.B0 121.64 13 6 47 843.8 -9.37 340.41

4958.76 33.9_ 214.11 lBO.34 86.03 22 42 16 4358.8 33.06 205.05

ORBIT DKTER941NATION ACCURACY

ST 205A.8 SR 329.5 SS 626.1

CRT .3619 CRS -.A263 CST -._973

LSA 2151.1 _SA 308.9 SSA 13.7

ELl 2058.4 KL2 306.7 ALF 3.40

OIFFERENT|AL CORI_CT|OI_

TDEJ.4321 TRA 5.0542 TC3-2.2656 BAU 1.0720

ROE .3194 RRA o.3919 RC3 .0715 F_U .01241

FOE .5594 FRA 1.7172 FC3 -.3039 B,_o 19_21

BOE 1.4673 6RA 5.0694 BE3 2.2669 FSP -562

NI0-GOUR_ E_ECUTICN ACCURACY

SGT 5904.2 _R _06.3 5G3 159.0

-._O11 l_r -.5813 RTF .9_14

5915.9 1_3 .0009 RI3 -.9615

,SGI 5912.1 .%2 404.1THA 177.0A
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 197OJ

LAUNCH CATE S([P 6 1970

HEL I(XENTRIC CONIC

RL 150.80 LAL .00

RP 108.79 LAP -1.03

RC 176.055 GL 4.47

PLANE TC_ENTRIC CONIC

C3 39.599 VHL 6.293

LNO4 AZNTH LNCH TIN[

90.0(3 10 _ 50

9O.O(3 18 35 4O

100 .DO II 51 55

I00.00 20 5 16

110.00 12 41 45

110.00 21 31 56

FLIGHT TINE 206.00 ARRIVAL CATE HAR 31 1971

DISTANCE 590.067

LOL 343.00 VL 25.871 6AL 9.70 A?L 88.90 HCA 291.03 SNA 121.66 ECC .29004 INC 1.1017 Vl 29.547

LOP 274.03 VP 36.728 GAP 15.76 ATP 89.60 TAL 15A._8 TAP 85.21 RCA 86.37 APO 156.95 V2 34.833

GP 12.81 2AL 40.39 TAP 166.93 KT$ 75.25 ZAE 124.65 ETE 171.05 2AC 115.65 ETC 267.89 CLP-177.42

OLA -15.1& RAL 504.04 RA0 6568.5 VtEL 12.687 PTH 2.30 VHP 10.093 DPA -11.64 RAP 277.33 ECC 1.6517

L-I TINE INJ LAT INJ LONG INJ RT ASC JNJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1891.69 -10.65 21.96 174.71 116.39 11 10 22 1291.7 -7.02 15.19

5519.99 28.32 256.55 183.75 89,97 20 7 40 4920.0 28.01 247.68

1655.89 -12.04 3.93 173.99 117.57 12 19 31 1055.9 -8.26 357.19

5231.02 29.87 235.06 183.73 88.93 21 52 27 4631.0 29.41 226.28

1499.81 -15.63 3S0.02 171.92 120.79 15 6 44 899.8 -11.43 345.44

4959.87 35.99 Z14.26 I83.52 86.09 22 54 36 4359.9 33.07 205.14

DIFFERENTIAL CORRECTZON$ NIO-COJRSE EXlECUTION ACCURACY ORBIT 0KTERNINATION ACCURACY
TCK 1.6195 TRA 5.4_2 TC5-1.9996 BAU 1.0591 ,_,T 5gO1.6 Sr,dR 490.4 SG5 153.0 ST 2152.7 SR 522.7 SS 658.2

RCE .3316 _A -.4018 RC5 .0594 FAU .01087 RRT -.5832 W -.5647 'RTF" .963! CRT .3925 CR$ -.4449 CST -.9981

FOE .5885 FRA 1.7615 FC5 -._577 OSP 19782 _ 5921.9 R23 .0005 RI5 -.9651 LSA 2229.6 MSA 297.8 SSA 13.2

BOE 1.6529 BRA 5.45_0 _5 2.0005 FSP -545 SG| 5908.6 S_ 397.9 THA 177.21 ELl 2136.5 EL,? 296.5 ALF 3.46

LAUNCH DATE SEP 6 1970 FLIGHT TINE _.00 ARRIVAL DATE APR 2 1971

HELIOCENTRXC CCNIC DISTANCE 594.941

RL 150.80 LAL .00 LCI. 543.00 VL 25.855 GAL 10.59 AZl. 88.68 HEA 294.19 S44A 121.45 ECC .30031 IN(: 1.3217 Vl 29.547

RP IO8.82 LAP _1.2! LCP 277.19 VP 36.696 GAP 16.45 A2'P 89.46 TAL 152.85 TAP 87.04 RCA 84.98 APO 157.93 V2 34.825

RC 17B.O_H5 6L 5.04 GP 12._3 ZAL 59.00 2AP 167.37 KTS 79.29 7AE 124.51 EYE 171.25 ZAC 115.31 ETC 268.48 CLP-178.36

PLANETOCKNTRIC CONIC

C5 44.476 VHL 6.669 DLA -14.29 RAL 305.57 RAD 65(_.7 VEL 12.878 PTH 2.55 VHP 10.516 OPA -11.92 RAP _79.55 ECC 1,7520
LNO'I AZHTH LNCH TINE L-I TINE INJ LAT INJ L.CNG INJ RT ASC INJ A2'NTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 10 _6 6 1952.38 -12.47 _5.52 177.81 115.6_ 11 8 39 1352.4 -8.91 18.6A

90.00 18 49 0 5517.87 28.32 256,18 186.92 89.89 20 20 58 4917.9 28.00 247.52

100.00 1J 49 50 1714.51 -13.86 7.35 177.11 116.75 12 18 24 1114.5 -10.16 .49

100.00 20 17 58 52_K3.97 29.87 255.05 186.91 88.95 21 45 9 4631.0 29.41 226.28

110.00 12 41 1 1554.19 -17.50 353.13 175.07 119.84 15 6 55 954.2 -|5.40 346.42

110.00 21 45 16 4964.06 34.00 214.58 |86.70 86.28 25 6 0 4564.1 33.12 205.45

DIFFERENTIAL C.ORRI[CTIONS NI0-OOURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE 1.8144 TRA 5.84_ TC5-1.7501 8AU 1.0410 _T 5894.7 S6R 475.6 S63 147.4 ST 2202.9 SR 315.6 SS 650.5

ROE .5446 RRA -.4105 RC5 .0485 FAU .00955 RRT -.5645 _ -.5474 R1T .9649 CRT .4195 CRS -.4625 CST -.9986

FOE .6170 FRA 1.8082 FC5 ",1820 6SP 199'26 .%B 5913.7 R_3 .0005 RJ5 -.9649 LSA 2300.6 MSA 287.0 SSA 12.8

8OE I .84_ 8RA 5.8610 Be5 1.7507 FSP -527 5411 5900.8 SG2 390.5 TH_ 177.59 ELl 2207.0 EL2 286.0 ALF 3.50

LAUNCH OAT[ 54EP 6 1970 FLIGHT TIN[ 210.00 ARRIVAL CATE APR 4 1971

H[LICX:KNTRIC CON|( DISTANCE 599.660

RL 150.80 LAL .00 LOL 545.00 VL 25.600 GAL 11.55 AZL 88.45 HEA 297.55 5NA 121.25 ECC .51159 INC 1.5527 Vl 29.547

RP 108.84 LAP -1.58 LOP 280.56 VP 56.664 GAP 17.21 ATP 89.29 TAL 151.56 TAP 88.91 RCA 85.47 APO 159.04 V2 54.818

RC IBO.002 GL 5.55 GP 12.26 ?AL 37.71 ZAP 167.72 ETS 85.66 FAg 124.34 ETE 171.45 ZAC 114.97 ETC _69.07 CLP-179.32

PLANETC_[NTRIC CONIC
C3 50.119 VHL 7.079 DLA -15.48 RAL _06.61 RAO 6568.8 VEL 15.095 PTH 2.59 VHP 10.976 OPA -12.14 RAP 281.76 ECC 1.8248

LNCH A_HTH LNCH TIN[ L-I TIHE INJ LAT INJ LON6 INJ RT A._C INJ AZI4TH INJ TII,_ PO CST TIN INJ 2 LAT INJ Z LONG

90.00 10 33 49 L_10.80 -14.16 28.97 1_.93 114.78 11 7 19 1410.8 -10.70 22.00

90.00 19 1 9 5519._O 28.32 256.28 190.08 89.94 20 33 9 4919.5 28.01 247.63

I0_.00 II 48 6 I771.15 -15.57 10.66 180.24 115.84 12 17 57 1171.1 -II.97 3.72

10(3.00 20 _9 34 5254.20 _9.88 255.29 190.07 89.05 21 56 48 4654.2 29.45 2_6.52

110.00 12 40 29 1607.05 -19.27 556.2"Z 178.24 118.80 15 7 16 1007.1 -15.28 349.37
110.00 21 55 40 4971.05 _4.05 215.12 189.88 86.60 25 16 51 4371.0 53.19 205.99

OIFFERENTIAL CCRRECTION$ NI0-_._E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0E 2.0201 TRA 6.2827 TC5-1.5165 BAU 1.0164 S_T 5884.1 S6R 456.0 5G5 142.0 ST 2266.7 5R _08.2 SS 662.9
RDE .3584 RRA -.4176 RC5 .0_87 FAU .00785 RRT -.5444 RRF -.5288 RTF .9670 CRT .4445 CRS -.4792 CST -.9990

FOE .6459 FR4 1.8_84 FC5 -.1552 BSP 20021 $66 5_1.8 1_5 .0005 R15 -.9670 LSA 2365.5 MS_ 276.3 SSA 12.3

B0E 2.0517 8RA 6.2966 6C5 1.5170 FSP -510 5G1 5889.4 SG2 582.2 THA 177.57 ELI 2270.9 EL2 275.6 ALF 3.51

LAUNCH D_TE 5£P 6 1970 FLIGHT TIME 212.00 ARRIVAL DATE APR 6 1971

HELI<XENTRIC CONIC
RL I_0._ LAL .00

RP 108.86 LAP -1.55

RE 181.954 GL 6.01

PLANET(XENTRIC CONIC-

C3 56.674 VHL 7.528

LNCH AZ_4TH LNCH TIN[

90.00 10 51 52

90.00 19 12 14

100.00 11 46

I00.00 20 40 9

110.00 12 40 5

II0.00 22 3 12

0I STAN(:E 604.196

LCL 343.00 VL 25.766 GAL 12.59 AZL 88.20 HCA 5(X).51 SMA 121.06 ECC .32403 INC 1.7972 Vl 29.547

LOP 283.52 VP 56.634 GAP 18.05 AzrP 89.09 TAL 150.31 TAP _0.85 RCA 81.85 APO 160.28 V2 34.812

GP 12.02 7AL 36.5Z ZAP 167.98 ETS 88.37 ?All 124.15 ETE 171.65 2'AC 114.65 [TC 269.66 CLP 179.70

OLA -12.72 RAL _07.75 RAO 6569.0 _I[L 15.343 PTH 2.44 VHP 11.481 0PA -12.51 RAP 285.95 ECC 1.9327

L-I TIN[ INJ I.AT _NJ LONG INJ RT AS_ INJ AZNTH INJ TIME PO CST TIN ]NJ 2 LA_ INJ 2 LONG
2067.07 -15.74 32.35 184.06 113.85 11 6 19 1467.1 -12.58 25.28

5523.87 28.52 256.61 193.21 90.11 _ 44 18 4925.9 28.03 247.96

1825.82 -17.17 15.94 183._8 114.85 12 17 4 1225.8 -15.67 6.89

5240.35 29.88 235.75 193.20 89.29 22 7 29 4640.4 29.47 226.97

1658.43 -20.92 359._B 181.42 1J7.67 15 7 43 1058.A -17.05 352.29

4980.50 34.07 _15.86 193.05 87.03 25 26 12 4580.5 33.28 206.71
ORBIT 0ETERt4INATION ACCURACY

ST 2324.3 SR _O0.6 SS 676.6

CRT .4685 CRS -.4961CST -.9993

LSA 2424.8 NSA 265.6 SSA 11.9

ELI 2528.6 EL2 265.1ALF 3.51

DIFFERENTIAL CORRECTIONS

TOE 2.2586 TRA 6.7498 TC5-1.2981BAU .98_

ROE .5729 RR4 -.4227 RC5 ,0300 FAU ,00627
FOE .6760 FRA 1.9130 FC5 -.0958 BSP 20052

Bog 2.2695 8RA 6.7650 6C5 1.2984 FSP -491

MID-COURSE E_ECUTION ACCURACY

SGT 58"/'0.t 5GR 437.5 SG3 137.0

RRT -.5224 _ -.5087 RTF" .9692

SC_ 5886.4 R23 .0004 R13 -.9692

$61 5874.6 SG2 572.7 THA 177.76
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JPL TM 33°99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970,

LAUNCH 0ATE SEP 6 1970

HIEL IO([NTRIC CONIC

RL 150 °80 LAL .00

RP 108.87' LAP -1 o71
RC 183.891 GL 6.43

PLAN[ TO(ENTRIC CONIC

C3 64.323 VHL 8.020

LNCJ4 A;"NTH LNCH TIME

90.00 lO 30 12

90.00 19 Z2 18

100.00 II 45 24

100.00 20 49 46

110.00 12 39 47

110.00 L_ 11 53

FLIGHT TINE 214.00 ARRIVAL 0ATE APR 8 1971

OISTANC£ 608.511

LOL 543.00 VL 15.732 GAL 15.71 AZL 87.94 PICA 303.67 SNA 120.87 £CC .33777 INC Z.0581 Vl 29.547

LOP 186.68 VP ]6.605 G4P 18.93 AZP 88.86 TAL 149.13 TAP 91.80 RCA 80.04 APO 161.69 V2 54.806

GP 11.79 7AL 35.43 Z4P 168.14 ET$ 93.37 ZAE I13.93 ETE 171.84 ZAC 114.30 ETC 170.23 CLP 178.69

0LA -IZ.03 R4L 308.80 RAO 6569.Z VEL 13.626 PTH Z.49 VHP IZ.036 0PA -12.42 RAP 286.11 ECC 2.0586

L-I TIN[ JNJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH INJ TINE PC) C$T TIN INJ 2 L4T I/.NJ 2_LClbl_

2121.25 -17.20 35.66 187.17 112.85 11 5 _3 1521.2 -13.96 28.48

5531.25 28.31 Z57.15 196.31 90.38 20 54 29 4931.3 28.07 248.50

1878.60 -18.65 17.16 I86.52 113.80 12 16 43 lZ78.6 -15.27 9.99

3249.13 29.89 Z36,40 196.31 89.64 22 17 16 4649.1 29.52 227.62

I708.18 -22.47 2.33 184.60 116.47 13 8 15 1108.3 -18.73 355.19

4992.22 34.11 216.77 196.19 87.57 23 35 5 4392.2 33.39 207.60
OIFFERENTiAL CORRECTIONS

TOE 2.4720 TRA 7.2548 TC3-1.0947 8AU

ROE .3884 RRA -.4254

FO[ .7076 FRA 1.9729

8OE 2.5023 8RA 7.2673

LAUNCH O4TE S£P 6 1970

HELIOCENTRIC CCNIC

RL 150.80 LAL .00

RP 108.89 LAP -J.87

RC 185.813 GL 6.80

PLANET(X_ENTRIC CONIC

C3 73.293 _ 8.561

LNO,I A2'NTH LNCH TIME

90.00 10 28 45
90.00 19 31 23

100.00 11 44 ZI

IO0.(30 2O 58 28

110.00 12 39 34

110.130 22 19 45

0IFFERIENTIAL CCRR1ECTICNS

TOE 2.72L_ TRA 7.7998

ROE .4050 RRA -.4250

FOE .7413 FRA 2.0_
BOE 2.7522 BRA 7.8114

NIO-COURSIE EXECUTION ACCURACY

.9416 SGT 5855.3 SGR 418.1 SG3 132.2

RC3 .0223 FAU .00466 RRT -.4981RRF -.4862 RTF .9715
FC3 -.0628 6SP 19982 $66 5870.2 R_3 .0005 R13 -.9715

8C3 J .0950 FSP -471 SGI 5859.0 SG2 361.3 THA I77.96

FLIGHT T|I_ 216.00

OISTANCE 612.562
LQ. 343.00 VL 25.'/'00 GAL 14.94 A2'L. 87.66 HEA 306.83 SNA

LOP 289.85 VP 36.577 GAP 19.93 AZP 88.60 TAL 148.02 TAP
GP 11.58 7AL 34.44 ZAP 168.19 [TS 98.61 ZAE I23.67 ETE

TC3 -.g059 8AU .8878

RC3 .0157 FAU .00298

FC3 -.O352 8,%° 19809

BE3 .gOGO FSP -449

CR6IT 0ETERNINATION ACCURACY

ST 2376.7 SR 292.7 SS 691.7

CRT .4912 CRS -.5134 CST -.9995

LSA 2479.5 HSA 254.8 $SA 11.4

ELl 2381.1 EL2 254.5 ALF 3.50

ARRIVAL CATE APR 10 1971

12o.&q ECC .35302 IN( 2.3387 Vl 29.547

94.85 RCA 78.08 APO 163.28 vz 34.801

I72.04 ZAC 113.96 ETC 270.79 CLP I77.65

DLA -11.41RAL 309.76 RN3 656g.4 VEL 13.951 PTH 2.55 VHP 12.649 OPA -12.49 RAP 288.26 ECC 2.2062
L-! TINE INJ LAT ZNJ LONG INJ RT ASC INJ A2'MTH XNJ T]NE PO CST TIN ZNJ 2 LAT INJ 2 LONG

2173.33 -18.5fl 38.89 190.26 111.79 11 4 59 1573.3 -15.43 31.60

5541.15 28.31 257._ 1_.35 90.75 _1 3 44 4941.1 28.11 249.22

1g"19.46 -2O.01 2O.32 189.62 112.68 12 16 30 1329.5 -16.77 15.03

5260.25 29.89 237.23 199.36 90.07 22 26 9 4660.2 19.fi8 128.44

I756.53 -23.90 5.34 187.76 115.2O 13 8 50 1156.5 -20.30 358.04

5005.95 34.14 217.84 199.29 88.20 23 43 11 4405.9 33.52 208.66

NIO-COURSIE EXECUTION ACCURACY 0RSIT 0ETERNINATION ACCURACY

SGT 5838.1 8GR 386.0 SG3 127.8 ST 2423.5 SR 284.7 SS 708.8

RRT -.4705 _ -.4606 RTF .9740 CRT .5141CRS -.5314 CST -.9997

SC_ 5851.6 R23 .0008 R13 -.9740 LSA 2529.3 NSA 243.9 SSA 11.0

SGI 5841.1 SG2 351.0 THA 178.16 ELl 2428.0 EL2 243.7-ALF 3.49

LAUNCH DATE SEP 6 1970 FLIGHT TINE _18.00 ARRIVAL DATE APR IZ 1971

HELIC(ENTRIC CONIC

RL 150.80 LAL .00

RP 108.90 LAP -2.05

RC 187.719 Gk 7.13
PLAN[TOCENTRIC CONIC

C3 83.875 VHL 9.158

LNCH ATHTH LNCH TINE

9O.OO 10 27 30

90.00 19 39 30

100.00 11 43 25

100.00 21 6 16

110.00 12 39 23

II0.00 22 26 48

0ISTANCE 616.287

LOL 343.00 VL 25.668 GAl. 16.29 ATL 87.36 HCA 309.98 SN* 120.50 E¢C .36997 INC 2.6435 Vl 19.547

LOP 293.01 VP 36.551 GAP 21.03 4ZP 88.30 TAL 147.00 TAP 96.98 RCA 75.91 APO 165.09 vz 34.797

GP 11.39 7AL 33.55 ZAP 168.11ET$ 104.03 ?AE 123.36 ETE 172.23 ZAC 113.63 ETC 271.34 CLP 176.fl7

DLA -I0_84 RAL 310.62 RA0 6569.6 VEL 14.326 PTH 2.61 VHP 13.330 0P4 -12.51 RAP 290.36 ECC 2.3804

L-I TIN[ INJ LAT INJ LONG INJ RT A,SC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ Z LONG

2225.24 -19.78 42.03 193.29 110.69 II 4 33 1623.2 -16.79 34.63

5555.29 28.29 258.77 2O2.52 91.19 21 12 3 4953.3 28.16 150.10

1978.29 -21.26 23.41 192.66 I11.52 12 16 23 1378.3 -18.15 16.00

5273.47 29.89 238.21 2_2.35 90.59 22 34 9 4673.5 29.65 Z19.42

1803.06 -25.21 8.32 190,88 113.88 13 9 26 1203.1 -21.77 .86

5021.46 34.17 219.06 2O2.33 88.92 23 50 29 4421.5 33.64 109.85

OIFFER1ENTIAL CORRECTIONS NI0-COURS/[ EXECUTION ACCURACY ORBIT OETEI_qINATION ACCURACY

TOE 2.9925 TR A 8.3918 TC3 -.7307 8AU .8194 SGT 5819.7 SGR 377.1 863 123.7 ST 2465.4 SR 276.5 SS 728.3

ROE .4229 RRA -.42O9 RE3 .OJ01FAU .0Oil7 RRT -.4_6 RRF -.4307 RTF .9766 CRT .5373 CRS -.5506 CST -.9998

FOE .7779 FRA 2.1130 FC3 -.012I BSP I9511 _ 5831.9 1_3 .00|0 R13 -.9766 LSA 2575.0 HSA 232.9 SSA 10.5

80£ 3.0223 8RA 8.4023 8C3 .7308 FSP -426 S(,J 58_.1 ._2 338.8 THA 178.37 ELI 2469.9 EL2 232.8 ALF 3.48

LAUNCH OATE SEP 6 1970

t'_LIC(ENTRIC CONIC

FLIGHT TIN[ 220.00

0ISTANCE 619.615

ARRIVAL 0ATE APR 14 1971

RL t50.80 L#4. .00 LOL 343.00 VL 25.6_q GAL 17.77 A2'L

RP 108.92 LAP -2.17 LOP 296.17 VP _.5_ GAP L>'Z.26 AZP

RE 189.610 GL 7.42 GP 11.21 7AL 32.77 ZAP 167.91 ETS
PLAN[TOCENTRIC CONIC

C3 96.439 _ 9.820 0LA -10.33 RAL 311.38 RA0 6569.9 VEL

LNO4 ATNTH LNCH TIN[ L-I TINE INJ LAT
90.00 10 26 23 2270.85 -2O.89

_.00 19 46 40 5567.44 28.27

I00.00 11 42 _ 2024.97 -22.40

100.00 21 13 8 5288.56 29.87

110.00 12 39 12 1847.72 -26.41

110.00 22 33 I _038.57 34.18

DIFFERENTIAL CORRIECTIONS

TOE 3.2846 TRA 9.0_O TC3 -.5696 8AU .734&

ROE .4426 RRA -,4|21RC3 .0056 FAU-',O0077

FOE .8176 FRA 2.1955 FC3 .0069 8SP 19083

BOE 3.3142 8RA 9.0454 8C3 .5696 FSP -40_

87.02 HCA 313,14 .SMA 120.33 ECC .388_ INC 2.9777 Vl 29.547

87.96 TAL 146.08 TAP 99.21 RCA 73.54 APO 167.13 VZ 34.793

109,55 ZAE 123.00 ETE 172.42 ZAC 113.29 ETC 271 ,87 CLP 17_.43

14,757 PTH 2.67 VHP 14.089 OPA -12.50 RAP 292.40 ECC _.5871

INJ _ |NJ RT A,_ INJ ATNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG
45.08 196.26 i09.56 II 4 14 1670.9 -18.04 37.57

259.80 205.2l 91.71 21 19 27 4967.4 28.21 _fi1.14

26.41 195.67 110.33 12 16 21 1425.0 -19.43 18.87

239.33 2O5._6 91.18 22 41 16 4688.6 29.72 230.53

11.23 193.94 112._3 13 9 59 1247.7 -23.12 3.62

22O._9 2O5.30 89.71 23 57 0 4438.6 33.76 211.17

NI0-COURSIE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

,_GT 5800.1 SGR 355.7 .SG3 119.8 ST 2501.6 SR 268.4 SS 750.5

RRT -.4010 _ -.3952 RTF .9792 CRT .5613 CRS -.5712 CST -.9998

5811.0 R23 ,0014 RI3 -.9793 LSA 2616.1 HSA 221.8 SSA 10.0

S_1 5_01.8 ._:'Z 3_5.8 THA 178.59 ELI 2506.2 EL_ 221.7 ALF 3.47
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 047[ ,T_P 7 1970 FLIGHT TIME 70.00 ARRIVAL 0ATE NOV 16 1970

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP lOB .0] LAP -I.1§

RC 40.692 GL -5.61

PLAME TOCENTR IC CC_ll C

C3 27.785 VHL 5.271

LNCH AFMTH LNCH lINE

90.00 8 2O 8

gO.O0 |I 51 48

100.00 9 15 39

I00.00 13 38 58

110.00 9 36 56

II0.DO 15 34 11

DISTANCE 170.959

LOL 343.97 VL 24.512 GAL -3.89 A?L 91.21 PICA 72.62 5HA
LCP 56.59 VP 36.023 GAP -18.63 AZP 90.36 TAL 188.19 TAP

GP -lO,fl8 ZAL J03,42 ZAP 11.75 ETS 112_7B ZAE ]6J,95 ETE

114.43 ECC .32390 INC 1.2076 vl 29.555

260.81 RCA 77.37 APO 15].49 V2 35.086

339.5J ZAC 90.58 ETC 260.20 CLP 5.14

DLA -25.74 RAL 137.02 RA0 6568.1 VlEL 12.213 PTH 2.19 VHP 11.522 DPA -29.87

L-I TZME |NJ LAT INJ LONG |NJ RT A._ ZNJ A2'NTH INJ TINE PO CST TIM

1321.15 7.47 349.85 106.41 117.39 8 42 9 721.2

624.14 25.09 306.53 113.23 103.58 12 2 12 24.1

1141._ 5.09 335.:_J 105.11 119._O 9 34 41 541.9

5566.68 27.73 239.67 113.89 101.63 15 11 45 4966.7

1075.14 .14 327.26 10_.04 124.J8 9 54 51 475.]

3206.19 33.47 233.41 113.01 97.37 17 0 57 4606.2
DIFFERENTIAL CORRECTIONS

TDE .1644 TRA -.5733 TC3 ._3_5 BAU .0950
ROE -.3955 R_A -.0304 RC3 -.08_ FAU .023_0

FOE -.0693 FRA .2481FC3 -.7239 6SP 1_9

BOE ,4284 BRA ,5743 BC3 ,2337 FSP -161

MID-COURSE EXECUTIGN ACCURACY

$GT 738.0 SC_ 441.7 SG3 71.3

RRT -.L=_49 RRF .2571RTF" -.6617
SC_ 877.4 J_3 -.0408 el3 .6697

•%1 767,5 SG2 425.J THA 169,18

RAP 236.69 ECC 1.4573

IN| 2 LAT IN| 2 LONG

11.08 343.04

26.71 298.24

8.98 328.76

29.05 251.12

4.62 321.05

34.13 224.23

ORBIT DETEI_AINATION ACCURACY

51 274.1 $R 430.1SS 118.9

CRT -.6327 CR5 -.6124 CST .9862

LSA 480.6 HSA 207.1 SSA 18.0

ELJ 47J.9 EL2 193.4 ALF 116.81

LAUNCH DATE SEP 7 197[} FLIGHT TINE 72.00 ARRIVAL DATE NOV 18 1970

HELIC(ENTRIC CONIC

RL 150.76 LA_ .00

RP 107.97 LAP -.97

RC 41.209 GL -4.99
PLANETOCENTRIC CONIC

C3 24.824 VHL 4.982
LNCH A2_4TH LNCH TINE

90.00 7 58 35

90.00 12 3 48

100.00 8 57 38
100.00 13 47 27

110.00 9 23 16
110.OO 15 38 18

OISTM_CE 177.700

LOL 343.97 VL 24,814 GAL -3.93 A2'L 91.00 PICA 75.84 ,_44 115.92 ECC ,30760

LOP 59.80 vP 36.141 GAP -17.49 AZP 90.15 (AL 188.94 TAP 264.78 RCA 80.26

GP -11.17 7AL 104.68 ZAP 11.61ETS 102.75 74 159.42 ETE 339.00 7AC 90.14

OLA -24.85 RAL 235.82 RAO 65_.0 VEL 12.091 PTH 2.16 VHP 10.891 OPA -30.77
L-| TINE IN| I_T |NJ LONG IN| RT ASC IN| A2_4TH IN| TIME PO CST TIN

1350,6J 6.54 _1.52 10_.B0 117.61 8 21 5 750.6

fl8_6.90 26.31 278.49 109.94 100.85 13 40 35 5226.9

1159.97 4.48 336.39 101.67 119.59 9 16 58 560.0

3491.76 18.63 234.37 110.40 98.98 15 18 39 4892.8

1079.55 -.03 327.49 _.86 124.18 9 41 16 479.6

3143.95 33.g0 228.76 111.14 94.65 17 4 4 4546.0

IN( 1.0020 Vl 29.555

APO 151.57 V2 35.098

ETC 260.43 CLP 3.20

DIFF£RENT|AL CCRRECTIONS

TOE .1633 TRA -.53_J TC3 .3040 B_J .1081

ROE -.3749 ERA -.0300 RC3 -.1172 FAU .02480

FOE -.O616 rRA .2463 FC3 -.8648 8SP 2070

80£ .4089 8RA .5546 BC3 .3258 F,_ ° -184

NID-C, OL_.SE E_¢ECUTION ACCURACY

SGT 787.2 SGR 448.2 SG3 79.4

_T -.1542 _ .1895 RTF -.6820

S(d_ 903.8 R_ -.0449 RI_ .6910

SGI 798.8 ,%2 427.2 THA 168.40

RAP 237.90 ECC 1.4085
IN| 2 LAT IN| 2 LONG

10.19 344.74

27.53 270.04

8.39 329.78

29.58 245.69

4.46 321.28

34.18 219.53

ON, IT DETERMINATION ACCURACY

ST 282.3 SR 431.3 SS 113.2

CRT -.6436 CRS -.5697 CST .9798

LSA 484.5 HSA _08.4 SSA 19.0

gLJ 477.2 EL2 194.8 ALF 117.97

LAUNCH OATE S(P 7 1970 FLIGHT TIME 74.00 ARRIVAL DATE NOV 20 1970

Pq[LIOC[NTRIC CONIC

RL 150.76 LAL .00

RP 107.93 LAP -.79

RC 41.891GL -4.25

PLAMETC(ENTRIC CONIC

C3 22.315 VHL 4.724

LIq_H A_MTH LN(H TIME
90.00 7 36 35

90.00 12 1_ 32
100.00 8 38 35

100.00 13 56 13

110.00 9 8 24
110.00 13 42 33

0IFFERI[NTIAL OORR[CTIONS

TOE .1629 TRA -.5317 TC3 .3794 BAU .1218
ROE -.3551RRA -.0300 RC3 -.1510 FAU .02651

FOE -.0514 FRA .2430 FC3-1.0287 B_ o L_258

BOE .3907 BRA .5323 BC3 .4084 F,T_P -211

0ISTAN(E 184.437

LOL 343.97 VL 25.089 GAL -3.99 AZL 90.80 N(A 79.05 SMA 117.33 ECC .29265 INC .8020 Vl 29.555

LCP 63.01 VP 36.443 GAP -16.40 AZP 90.15 TAL 189.77 TAP 268.81 REA 82.99 APO 151.66 V2 35.1JI

GP -11.81 7AL 106.07 ZAP 11.87 ETS 92.53 ?AE 157.01ETE 338.35 ZAC 89.62 ETC 260.65 CLP 1.22

DLA -23.82 RAL 234,34 RAC 6567.9 VEL 11,987 PTH 2.14 VHP 10.291 DPA -31,72 RAP 239.06 ECC 1.3672
L-I TIME IN| LAT IN| LONG |NJ RT AS_ IN| A2_4TH IN| TIME PO C$T TIH IN| 2 LAT IN| 2 LONG

13_3.13 5.fll 353.36 _.23 117.82 7 59 38 783.1 9.19 346.61

3742.31 27.26 272.48 106.52 97.98 13 3! 13 3142.3 28.08 E63.91

1182.97 3.71 337.66 98.26 119.68 B 58 18 583.0 7.63 331.07

3417.713 29.31 248.89 106.81 96.17 13 26 31 4817.7 29.85 240.13

1089.47 -.4! 328.01 95.69 124.18 9 26 33 489.5 4.08 321.80

5083.96 34.14 223.94 I07._0 91.81 17 7 37 4484.0 34.01 214.69

NI0-CO.I_5_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 815.2 _ 455.5 SG3 88.6 ST 289.6 SR 430.9 SS 105.5

RRT -.2914 _ .3269 RTF -.70_0 CRT -.6620 CR$ -.5054 CST .9625
SG_ 933.8 R_3 -.0457 R13 .7130 LSA 486.9 HSA 207.9 SSA 20.2

._91 8_.0 $62 428.0 THA 167.33 ELI 481.5 EL2 194.3 ALF 119.18

LAUNCH DATE SEP 7 1970 FLIGHT TINE 76,00 ARRZVAL DATE NOV 22 1970

HELIC(ENTRIC C,_qlC

RL 150.76 LAL .O0

RP 107.89 LAP -._0

RC 42.728 GL -3.41

PLAMETO([NTR|( CONIC

C3 20.195 VHL 4.494

LNC.H A2'NTH LNO_ TIME

90.00 7 14 15

90.00 12 27 6

100.00 8 18 47

100.00 14 5 16

110.00 8 52 33

110.00 15 47 59

0ISTANCE 191._

LOt. 343,97 VL 25.341GAL -4.06 ATL _0.61 _ 82.27 SMA

LOP C_.23 VP 36.628 GAP -15.36 A2P g0.08 TAL 190.64 TAP

GP -12.53 7AL 107.37 2AP 12.35 ETS 82.87 2AE 154.73 ET£

118.66 ECC .27899 IN( .6062 VJ 29.555

272.91 RCA 83.55 APO 151.76 V2 35.123

337.58 7AC 89.03 ETC 260.86 CLP -.81

OLA -L_Z.66 R/_. 233.19 RAO _J67.8 VEL 11.8_ PTH 2.11VHP 9.721 0PA -32.72
L-Z TINE IN| L_T |NJ LOqG |NJ RT AS( |NJ A2_4TH |NJ TIME PO CST TIN
1418.97 4._7 $55.$7 95.82 118101 7 37 54 819.0

3658.44 27.91 _6.43 103.02 95.01 14 1 25 5038.4

1210.61t 2.77 339.18 94.93 119.78 8 38 57 610.7
fl341,97 L_3.73 243.30 103.17 93.26 |fl 34 18 4742.0

1104.81 -1.00 3_8.81 _.f18 124.17 9 10 58 504.8

50"_.E0 3,6.17 218._ 103._7 88.88 17 11 39 4420.6

DIFFERENTIAL COIRECT|ONS

TOE .1526 TRr_ -.5176 TC3 .4503 BAU .1320

ROE -.3355 RRA -,0_ RE3 o.jg07 FAU ,02_50

FOE -.0347 FRA .2412 FC3-1.2132 8_ ° L:_'Z61

_OE .3686 BRA .5185 BC3 .4890 FSP -2_

RAP 240.17 ECC 1.3324

IN| 2 LAT IN| 2 LONG
8.08 548.66

28.31 257.79

6.71 332.61

_9.87 234.50

3.49 322.60

33.63 209.79

ORBIT OETERNINATION ACCURACY

ST 289.9 SR 428.0 55 95._

CRT -.6499 CRS °,3637 CST ,9207

LSA 480.8 MSA 211.4 $SA .21.5
ELl 477.7 EL2 197.4 ALF 119.21

NI0-COJR_ EXECUTION ACCURACY

_GT 844.4 SGR 46,?..7 SG3 98.6
_q_ -.3150 _F .3_39 RTF -,7143

SG_ 962.9 R_3 -.0626 R13 .7264

SGI 861.3 SG2 430.5 THA 168.87
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUN(H OATK SOP 7 1970 FLIGHT TINE 78.00 ARRIVAL _ATE NOV 24 ]970

HIELIC(ENTR]C CONIC

RL ]50.76 LAL .00

RP 107.86 LAP -.4]

RC 43.711 GL -2.46

PLANETOCENTRIC CONZC

C3 18.409 VHL 4.29]

LN(.J4 AZMTH LNCH TXN[
90.00 6 51 39

90.00 12 38 36

](30.00 7 58 23
100.{30 14 14 33

llO.O_ 8 3_ _3

110.00 15 53 33

OlFFERIENTZAL CORRECTIONS
TOE .151A TRA -.4933 TC3 .5476 BAU .1471

ROE -.3170 RRA -.0307 RC3 -.2395 FAU .O_OA9
FOE -.0173 FRA .2344 FC3-1.4337 6SP 2522

8OK .3fl13 _qA .4943 8C3 .5977 FSP -273

GISTANCE 198.003

LOL 343.97 VL 25.570 GAL -4.14 AlL 90.41 PiCA 85.48 SNA 119.91 ECC .26656 INC .4131 Vl 29.555

LOP 69.45 VP 36.799 GAP -14.37 AlP 90.03 TAL ]91.57 TAP 277.06 RCA 87.95 APO 151.87 V2 35.]35

GP -13.32 ?AL 109.15 lAP 13.63 ETS 74._ ZAE 152.61ETE 336.67 lAC 88.35 ETC 261.06 CLP -2.89

CLA -21.35 RAL 231o80RA0 6567.7 VEL 11.823 PTH 2.09 VHP 9.180 GPA -33.77 RAP 241.22 ECC 1.3030

L-I TINE INJ LAT INJ _ INJ RT ASC INJ A2_4TN INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG
1458.33 3.11 357.58 92.52 118.16 7 15 58 858.3 6.85 350.90

5575.30 28.25 260.38 99.49 92.00 14 11 31 4975.3 28.23 251.71

1242.99 1.68 340.96 91.73 119.85 8 19 6 643.0 5.64 334.41

5265.88 29.89 237.65 99.53 90.29 15 42 19 4665.9 29.61 228.86

1125.A4 -1.78 329.88 89.57 124.14 8 54 38 525.4 2.71 323.68

4956.20 33.97 213.97 99.37 85.92 17 16 9 4356.2 33.03 204.86

NIG-CCUR_E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

S_T B72.9 SGR 472.6 _3 l|O.2 ST 293.4 SR 423.6 SS 87.1
RRT -.34S59 RRF .4110 RTF -.7369 CRT -.6667 CRS -.1859 CST .8247

S_B 992.7 11_5 -.0591 RJ3 .7500 LSA 478.6 NSA 208.5 SSA 23.1

SG| 89§.Z _2 4ZB.9 THA 165.37 ELI 477.3 EL,? J94.1ALF 120.31

LAUNC_ DATE SEP 7 1970 FLJCA.IT TINE 80.00 ARRIVAL GATE NOV 26 1970

HELIOCENTRIC CONIC

RL 190.76 LAL .00

RP 107.82 LAP -.22

RC 44.829 GL -1.39
PLAN[T(_ENTRIC CONIC

C3 16.911 _ 4.112

LNO_ AINTH LNCH TINE

gO.O0 6 29 O

90.00 12 90 5

100.(30 7 37 40
100.00 14 24 7

1]0.00 8 18 40

110.00 15 59 3_S
OIFFER[NTIAL CORRI[CTIONS

TOE .1422 TRA -.4747 TC3 .6386 BAU .159|

ROE -.2983 RRA -.0314 RC3 -.29_O FAU .03283
FOE .0080 FRA _22_16 FC3-I._06 8SP 2650

BOE .3904 8RA .A757 6C.3 .7039 FSP -310

0ISTANCE 204.784

LClL 3A3.97 VL 25.779 GAL -4._ A21.. gO.LP'Z HCA 88.70 SNA 121.08 ECC .25529 INC .2216 V] 29.555
LCP 72.67 VP _.955 GAP -13.42 AZP 90.01 TAL 192.54 TAP 281.24 RCA 90.17 APO 151.99 v2 35.146

GP -14.20 ZAL lI0.80 lAP 15.05 ETS 66,80 ZAE 150,66 ETE 335.62 ZAC 87.57 £TC 26].26 CLP -5.03

OLA -19.91 RAL 230.40 RAO 6567.7 VEL 11.760 PTH

L-I TINE IN] i.AT
1501.15 J .73

5493.07 28.30

1279.60 .43
3189.86 29.78

1151.08 -2.76

4891.15 33.54

2.08 VHP 8.669 OPA -3A.89 RAP 242.18 ECC 1.2783

IN] _ IN] RT ASC IN] A214TH IN] TINE PC) CST TIN IN] 2 LAT IN] 2 LONG

359.97 89.42 I18.27 6 54 2 901.2 5.50 353.31

254.36 96.02 88.98 I4 21 38 4893.1 27.86 245.72

_42.96 88.70 119.89 7 58 59 679.6 4.41 336.43
232.00 95.96 87.32 15 50 3t 4589.9 29.09 223.26

331.22 86.70 124.08 8 37 51 551.1 1.73 325.02

208.94 95.59 82.97 17 21 7 4291.1 32.20 199.96
NIO-COURS[ EXECUTJCN ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT B99.9 _ 483.9 SG3 123.0 ST 289,9 SR 415.9 SS 82.6

RRT -.4074 _ .4591RTF -.7512 CRT -.6594 CRS .1250 CST .6222

SG6 IOZ/.B R23 -.0685 R13 .7666 LSA 468.7 NSA 208.7 SSA 24.9

_1 _7.5 S_ 428.8 THA 164.18 EL1 468.6 EL2 193.4 ALF 120.39

LAUNCH DATE SlIP 7 1970 FLIGHT TINE 82.00 ARRIVAL GATE NOV 28 1970

HELIOCENTRIC CONIC

RL 150.76 LAL ,00

RP 107.79 LAP -.03

RC 46.073 GL -.L=_

PLANETOC[NTRIC CONIC

C3 15.662 VHL 3.957

LN_J4 AINTH LNCH TIN_

90.00 6 6 26
90.00 13 1 39

I00.00 7 16 48

1(30.00 14 33 58

110.00 8 1 7

110.00 16 6 8

DIFFERENTIAL CCI_CTICN$

TOE .1310 TRA -.4565 TC3 .731fl BAU .1709

ROE -.2794 RRA -.0323 RC3 -._618 FAU .03543
FOE .0398 FRA .L:_ZI9 FC3-1.9587 6SP 2774

8OE .3086 8RA .4577 Be3 .8161FSP -352

CISTANCE 111.564

LOL 343.97 VL 25.968 GAL -4.31 AlL 90.03 PiCA 91.93 S,qA 112.17 ECC .24511 INC .0288 V! 29.555

LOP 75,89 VP 37.097 GAP -IZ.50 AlP 90.00 TAL 193.53 T_P 285.46 RCA 92.23 APO 152.12 v2 35.158

GP -15.18 7AL 11_.47 lAP 16.79 ETS 60.61ZAE 148.88 [T[ 334.4! lAG 86.68 [TC 261.44 CLP -7.25

OLA -18.34 RAL 229.02 RAG 6567.6 VEL 11.707 PTH 2.06 VHP 8.185 0PA -36.08 RAP 243,04 ECC 1.2578

L-I TINE IN] LAT IN] LONG IN] RT &S_ IN] AINTH IN] TIN([ PO CST TIN IN] 2 LAT IN] 2 LONG

1547.36 .24 2.55 86.55 118,32 6 32 14 947.4 4.02 355.91

5411.85 28.06 248.43 92.65 86.02 IA 31 51 4811.8 27.21 239.87

1320.28 -.95 345._ 85.87 119.88 7 38 49 720.3 3.04 338.67

5114.16 29.41 226.41 92.52 84.40 15 59 12 4514.2 28.32 217.77

1181.43 -3.92 332.81 84.02 123.98 8 20 49 581.4 .57 326.60

48_.77 32.88 203.95 91.97 80.09 17 26 34 4225.8 31.17 195.15
NID-COURSE EX[CUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT 9"_5._ _ 498.1 S_3 137.2 ST 282.7 SR 404.9 SS 88.9

RRT -.4517 RRF .5108 RTF -.7639 CRT -.6445 CRS .4796 CST .3125

SC.8 1050.8 R_3 -.0793 RI3 .7822 _S_ 4_5.4 NSA 208.8 SSA 27.0

S_| 959.4 S(_ 4_8.5 THA 162.lto EL] 454.8 EL2 192.4 ALF 120.17

LAUNCH OATE SEP 7 1970 FLIGHT TIME 84.00 ARRIVAL 0ATE NOV 30 1970

HI_I.JOCENTRI C CONIC

RL 190.76 LAL .00

RP 107.76 LAP .16

RC 47.431 GL 1.|0

PLANETOCENTRZC CONIC

C3 14.627 _ 3.824

LNO4 AINTH LN_H TINE
90,00 5 44 6

90.00 13 13 _'_

I00.00 6 56 I

I00.00 14 44 8

110.00 7 43 27

110.130 16 13 13

01FFF'RI[NT I AL CORRECTIONS

TOE .1166 TRA -.4_

ROE -.2598 RR_ -.0331

FOE .0805 FRA .2|49

BOE .2848 ORA .A408

DISTANCE 218.341

LCL 343.97 VL 16.|39 GAL -4.39 4ZL 89.84 HCA 95.15 SNA 123.18 ECC .23597 IN(: .1607 Vl 29.555

LOP 79.12 VP 37,Z18 GAP -|1.6_ AZlP g0.01 TAL |94,54 TAP 289.70 RCA 94.12 APO 152.25 V2 35.168

GP -|6.27 ZAL |14.1_ lAP 18.80 ETS 55.51 7AE 147.27 ETE 333.02 7AC 85.67 ETC 261.60 CLP -9.55

OLA -16.64 RAL Z17.69 RAO 6567,6 _I[L 11.662 PTH 2.05 VHP 7.729 OPA -37.36 RAP 243.79 ECC 1.2407

L-! TINK INJ LAT INJ _ INJ RT ASC INJ A2'NTH INJ TINE PO C$T TIN INJ 2 LATINJ 2 LONG
1596.79 oi.36 5.30 83J9 118.29 6 10 43 996.8 2.4A 358.68

5}31.76 27.54 242.63 89.45 83.16 14 42 13 4731.8 26.31 234.18

1_>4.72 -2.45 347.63 83.29 119.80 7 18 46 764.7 1.53 _ 341.11

5039.06 _.79 Z"_*0.gI 89.26 81.57 16 8 7 4439.1 27._ 2_2.41

1216,15 -5.24 3_1.63 BI._ 123.83 8 3 43 616.1 -.76 328.41

4760.39 32.01 199.05 88.56 77.31 |7 32 32 4160.4 29.93 J90.46

NID-C_URSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TC3 .8218 BAU .1_20 SGT 947.7 _ 515.8 SC,3 153.0 ST 270.9 SR 389.7 SS 110.6

RC3 -.4373 FAU .03831 _ -.49_4 Mr ._646 RTF -.7748 CRT -.6156 CRS .7439 CST .0153

FC3-2.2676 BSP 2876 _ 3079.0 I;_3 -.09_5 RI3 .7967 LSA 439.1 NSA 209.3 SSA 29.4

BC3 .9309 FSP -398 .%1 _JO_Sr.,2 428.6 THA 161.24 EL1 434.2 EL2 191.6 ALF 119.44
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 1970)

LAUN(H CATE SlEP 7 1970 FL|(#IT TII_ B6.00 ARRIVAL CATE OEC 2 1970

Ht[L IOCENTRI C CONIC

RL 150.76 LAL .00

RP 107.7Z LAP .35

R( 48.893 GL Z,51

PLANE TOCENTRXC CONIC

C3 13.776 VHL 3.712

LNC.H ATNTH LNCH TIME

9O.00 5 Z2 9

90.00 13 Zfl 18

100.00 6 35 Z9

100.00 14 54 39
II0.00 7 25 51

110.(90 16 20 46

O IFFERENT I4L CORRECTIONS

TCE .0989 TRA -.4290 TC3 .9(_6 BAU .1921

ROE -.Z390 RRA -.0338 RC3 -.f1125 FAU .04143
FOE .1318 FRA .2085 FC3-2.6033 BSP 2941

8CE ,Z586 BRA ,4264 1_3 1,0419 FSP -447

01 STANCE 225.110

LOL 343.97 VL 26.294 GAL -4.47 47L 89.65 HCA 98.38 .T,N* I14.12 ECC .Z1777 INC .3548 Vl 19.555

LOP 82.34 VP 37.346 GAP -10.79 AZP 90.05 TAL 19._.36 TAP 293.93 RCA 95.85 4PO 152.39 V2 35.179

GP -17.49 7AL 113.77 7AP 21.07 ETS 51.31 ZAE 145.83 ETE 331.43 ZAC 84.53 ETC 261.73 CLP -11.95

(_LA -14,83 RAL 126,43 RAO 6367,5 VI[L 11,626 PTH 2,04 VHP 7.301 OPA -38.73 RAP 244,41 ECC 1,2267

L-I TZNE |NJ LAT INJ L(]qG INJ RT AS{: INJ A2'NTH INJ TINI[ PO CST TIM ZNJ 2 LAT INJ 2 LONG

1649.23 -3.04 8,23 81,54 118,17 3 49 38 1049,2 ,74 1.60

3252.89 26.78 2256.99 86.47 80.43 14 52 50 4652.9 15.18 228.68

1412.6J -4.07 390.27 _0.97 119.64 6 59 1 812.6 -.09 343.74

4964,75 27,93 215,§6 86,23 78,88 16 17 23 4364,7 26.11 207.23

1254.85 -6.70 336.68 79.34 123.60 7 46 46 654.8 -2.24 330,43

4695.27 _0.94 194._ 85.42 74.68 17 39 1 4095.3 28.52 183.91

NIO-CCUR_IE IrXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

.%T 965.9 .%R 538.0 .%3 170.3 ST 255.3 5R 369.4 SS 147.6

RRT -,5380 Mr ,6191 RTF ct,'/'B23 CRT -.3646 CRS ,8793 CST -.1599

1105,6 R_3 -,1102 R13 .B094 LSA 422.0 MSA 210.5 SSA 31.8

$6| 1018.5 SGZ 430.0 THA I§9.50 ELI 406.1 $'L2 191.7 ALF 118.10

LAUNO-I DATE S£P 7 1970 FLIG4.tT TIN[ 88,00 ARRIVAL 0ATE DEC 4 1970

HEL IC_gNTRZC CONIC

RL 150.76 LAL .00

RP 107.69 LAP .34

RC _O.451 GL 4.03

PLAN[ TOCENTRIC CONIC

C3 13.O87 _ 3.618
LNC.J4 A2'MTH LNCH TINE

90.00 3 0 41

9O .00 13 37 32

I00.00 6 15 £0

100.00 13 5

II0.00 7 8 L_

110.00 16 28 54

OIFFERI[NTIAL CCIR/q[C T|ONS

TOE .O731 TRA -,4156 TC3 ,9618 BAU ,1999

ROE -.2137 RRA -.0336 RC3.-,6168 FAU .04470

FOE ,1980 FRA ,2056 FC3-Z,9571 BSP 2902

BOE ,2284 BRA ,4170 BC3 1,1426 FSP -495

01STANCE 231.869

LOL 343.97 VL 26.433 GAL -4.55 AZL 89.45 _ 101.61 SNA

LOP 85.57 VP 37.453 GAP -9.9e AZP 90.11 TAL 196.36 TAP

GP -18.84 7AL 117.33 ZAP 23.58 [TS 47.82 741[ 144.54 gTE

124.97 ECC .2L:_47 INC .5522 Vl 29.555
296.16 RCA 97.42 APO 152.53 v2 35.188

329.60 ZAC 83.25 ETC 261,84 CLP -14.46

OLA -12.93 RAL 125.27 RAO 6567.5 VEL 11.596 PTH
L-I TINE INJ LAT

1704.47 -4.81

5175.32 25.78

1463.64 -5.78

4891,38 26,85

1297.15 -8,29

4630.63 29.68

2.03 VHP 6.900 0PA -40.L_3 RAP 244.86 £CC 1.2154

INJ _ INJ RT A._ INJ A_4TH ZNJ T11,_ PO CST TIN ZNJ 2 LAT INJ 2 LONG

11.33 79.48 117.94 3 29 3 1104.5 -1.04 4.68

231.53 83.75 77.86 lfl 3 47 4575.3 23.85 223.39

353.09 78,95 119.38 6 39 43 863.6 -1,82 346.54

Z10.37 83.47 76.35 16 27 6 4291.4 24.71 202.22

338.9_ 77.41 123,28 7 30 6 697,2 -3,85 332,64

189,66 82,57 72,21 17 46 5 4030,6 26,96 181.53

NI0-C(_URSE [X[CUTION I_CCURACY OR61T 0ETERMINATZON ACCURACY
.%T 977.0 ERR 564.7 .%3 189.0 ST 235.9 SR 342.3 55 2130.0

RRT -,56_ RRF .6714 RI"F -,7846 CRT -.4658 CRS ,9400 CST -.1980

.%_ 1128.4 RZ3 -.1361 R13 .8195 LSA 407.7 MSA 213.0 SSA 34.1

SGI 1041.0 S_2 453.5 THA 157.66 EL1 367.4 EL2 194.5 4LF 115.36

LA_CH 0ATE SEP 7 1970 FLIGHT TIME 9(3.00 ARRIVAL GATE DEC 6 1970

HELIOC[NTRIC CONIC

RL ISO.76 L4L .00
RP 107.67 LAP .73

RC _2.096 GL 5.6_

PLAN[TO_ENTRZC CONIC

C3 12.537 VHL 3.541

LNO4 47MTH LNCH TIN[

9O.OO 4 39 45

90.00 13 50 8

I00.00 fl 55 37

100.00 15 16 57

110.00 6 51 27

110.(30 16 37 37

CISTANCE 238.614

LOt. 343.97 VL 26.538 GAL -4.63 A?L 89.23 HCA 104.84 SNA 125.76 £CC .21397 INC .7542 Vl 29.555

LOP 88.80 VP 37,530 GAP -9,21 ATP 90.19 TAL 197.53 TAP 302.37 RC4 98.85 4PO 152.66 VZ 35.198

GP -L_J.34 ?AL 118.80 ZAP 26.33 ETS 44.89 ?AE 143.38 ETE 327.51 ZAC 81.79 ETC 261.92 CLP -17.09

OL4 -10.94 RAL 224.23 RAO 6567.5 VEL 11.573 PTH 2.02 VHP 6.528 CPA -41.79 RAP 245.11ECC 1.2063

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TIM[ PO CST TIN INJ 2 L4T INJ 2 LONG

1762.41 -6.6_ 14.59 77.74 117.59 5 9 7 1162.4 -2.91 7.9Z

5098.98 24.58 226.26 81.32 75.48 15 15 7 4499.0 22.35 218.30

1517.65 -7.57 336.10 77.24 119.00 62_ 54 917.6 -3.65 349.51

4818.97 25.39 20_.36 81.02 74.00 16 ]7 16 4219.0 23.15 197.41

1342.81 -9.98 341.37 75.78 122.86 7 13 49 742.8 -fi.fi8 335.04

4566,57 28,26 IBS.LPZ 80,04 69,92 17 53 43 3966,6 25.27 177.32

OIFFERI[NTIAL CORRI[CTIOIS

TOE .0672 TRA -.3gO_ TC3 1.0617 BAU .2160

ROE -.1927 RRA -.03_ RC3 -.7_06 FAU .04889
FOE .Z63_ FRA .1894 FC3-3.3737 BSP 3267

8OK .2040 BRA .3919 BC3 1,2888 FSP -577

LAUNCH 0ATE S_P 7 1970

PELIOCENTRIC CONIC

RL 190.76 LAL .00

RP 107.64 LAP .92

RE 33.818 GL 7.37

PLAN[TO_ENTRIC CONIC

C3 12.110 _N. 3.480

LNCH A_WrH LNCH TINE
90.00 4 1928

90,00 14 3 14

I00.00 3 36 29

I00.00 15 28 54

II0.00 6 34 _3

110.0(] 16 46 _9

OIFFER(NTIAL CORRECTIONS

TOE =O47_ TRA -.3767 TC3 1.1132 B_J .,_'_69

ROE -,1649 RRA -.0361RC3 -.8518 FAU .05300

FOE .3316 FRA ,1821 FC3-3.7890 BSP 3384

BO£ .1717 BRA .3784 BC3 1.4017 FSP -690

NIO-CCURS( EX[CUTION ACCURACY ORBIT OETERNINATION ACCURACY

.%T 995.3 .%R 606.9 .%3 211.5 ST _22.6 SR 312.7 SS 249.5

RRT -,6372 RRF ,7_05 RTF -._OJ0 CRT -.442_ CRS ,9650 CST -.2706

S_B !16518 R_3 -.1317 R13 .8401 LSA 408.6 MSA 203.2 SSA 36.7

.%1 1083.7 .%2 429.6 THA 154.48 ELI 335.8 EL2 185.8 ALF 115.98

FLIGHT TINE 9'Z,00 ARRIVAL 0ATE OEC B 1970

0I STANO[ 245,345

LOL 343.97 VL L=_,669 GAL -4.70 A2'L 89.04 Hr_ 108.07 ._AA

LOP 92.04 VP 37.637 GAP -.B.47 AZP gO.30 TAL 198.47 TAP

GP -12.00 ZAL 12D.14 ZAP 29.3| ETS 42.39 7AE 142.32 KTE

126.47 ECC .20823 IN(: .962fl Vl 29.555

30_.54 RCA IOO.13 APO 152.80 v2 35.206

325.12 ZAC 80.16 ETC 261.95 CLP -19.87

DLA -8.87 RAL 223.33 R_O 6567.5 VEL 11.554 PTH 2.0_ VHP 6.183 OPA -43.52 RAP 245.13 ECC 1.1993

L-I TIM[ INJ LAT INJ _ INJ RT ASC INJ A_eMTH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG
1822.80 -B.54 18.01 76.34 I17.10 4 49 50 1222.8 -4.84 11.30

51323.87 23.21 221.18 79._Z 73.30 15 26 58 4423.9 2[3.70 213.41
1574.31 ,-9.43 359.22 75.87 118.50 6 2 43 974.3 -5.55 352,64

4747;59 24.16 200,54 78.89 71.85 16 48 1 4147.6 21.46 192.78

1391.44 -11.77 344.01 74.47 122,33 6 58 5 791.4 -7.42 337.61

4503.23 26.71 180.95 77.85 67.83 18 2 2 3903.2 23.46 173.29

M|O-(.OURS_ []_CUTION ACCURACY ORBIT OETERNINATION ACCURACY

S6T 1000.2 SGR 654.8 .%3 234.7 ST 205.4 SR 272.6 SS 315.9

RRT -16763 RRF ,78OZ RTI r -,B052 CRT -,3286 CRS ,9762 CST -,2193

SG_ 1195.5 R_3 -.|462 R13 .8540 LSA 419.5 MSA 197.2 5SA 38.0

.%| 1114.4 .%2 432.9 THA 151.42 ELI 287.6 EL2 184.0 ALF 114.45
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE ,_EP 7 1970 FLIGHT TINE 94.00 ARRIVAL 0ATE DEC JO 1970

P_L IC_F'NTMX C CONIC

RL 150.76 LAL .00

RP 107.61 LAP 1.10

RE 55.61Z GL 9.20

PLAN[ TO(rNTR IC CONIC

C3 11.792 VHL 3.434

LNCH AZ14TH LNCH TINIE
90.00 3 59 48

90.00 14 16 55

IO0.OO 5 17 56

JO0.O0 13 41 21_
110.OO 6 18 51

110.00 16 57 3

LOt. 343.97 VL 26.768 GAL
LOP 95.27 VP 37.715 GAP

GP -23.85 7AL 121.31 ZAP

01ST4NC£ 25Z.D58

-4.76 ATL 88.82 I'_A 111.30 SM4 127.11 ECC .Z0318 IN(. 1.1788 Vl 19.555

-7.75 AZP 90.43 TAL 199.36 TAP 310.66 RE4 101.28 APO 152.93 V2 35.214

32,$3 ETS 40.19 Z_ 14.1.34 ETE 311.39 ZAC 78.34 ETC 261.94 CLP -21.81

0LA -6.73 RAL 222.38 RAO 6567.4 VI[L 11.540 PTH 2.01 VHP

L-] TIN[ INJ LAT INJ _ ]NJ RT 4SC INJ AI_TH INJ TII_

181H.63 -10.47 21.63 75°29 116.46 4 31 14

4949.84 Z1.67 216.30 77.45 71.32 15 39 25

1633.37 -11.33 2,63 74.83 117.85 5 43 10

4677.13 22.59 195.99 77.10 69.89 16 59 25

1442._ -13.62 346.84 73.49 121.66 6 42 53

4440.59 Z5.03 176.B5 76.02 65,93 18 11 4

OIFFEI_NTIAL CI_II_q_CT|CNS MlO-¢.OIJll'S lr [I[CUTICIq ACCLMACV

TOE .0283 TRA -._115 TC3 I .1442 _ ,2_0 _k_T 997.5 $_ 714._ SG3 259.6
ROE -.1329 _A -.0358 RC3 -.9_48 FAU .05735 RRT -.7091 _ ,8245 RTT: -.8068

FOE .4536 FRA .17_ FC)-4,2101 B_ ° 3_O3 _ IZ'_6,9 _3 -,1590 R13 .861q2

8OE .1359 8RA .3_63 _3 1.5097 FSP -7_8 SGI 1145.S _ 438.5 THA 147.81

LAUNCH DATE SlIP 7 1970 FLI_IT TIME 96,00

/'ELIOCFNTRIC CONIC 0|STAN(X Z_.751

RL 150.76 LAL .00 LOL 343.97 VL l_.855 GAL -4_8_ 421. 88.60 _ 114.53 _ 127.68 ECC .19874
RP 107.39 LAP 1.28 LOP 9e.5| VP 37.784 GAP -7.06 A2'P g0,_ TAL 21_,18 TAP 314.72 RCA 102.30

RC 57.469 GI. 11.12 GP -25.gO ZAL 122.30 ZAP 35.99 ITS 38.18 ZAI[ 1_.38 ET[ 319.31 ZAC 76.31
PLAN[ TOCENTR| C CCNIC

C3 1J.573 _ 3.402 DLA -4.53 RAL Z'_Z.00 RA0 656"1'.4 VI[L 11.53| PTH 2.01 VHP 5.584 DPA -47.38

LNCH A2'NTH LNCH TINE L-I TINE INJ I.AT XNJ _ INJ RT ASC |NJ AZI4TH |NJ TINE PO CST TIM

gO.O0 3 40 46 19_W3.95 °12.42 25.44 74.59 115,65 4 13 17 1350.9

90.00 14 31 18 4876.67 20,00 211._ 76.04 69.53 15 52 33 4276.7

100.00 4 59 58 1693.41 -13.28 6.21 74.15 117.03 5 28 14 1095.4

lO0.O0 13 54 47 4_O7.43 _.89 191.42 75.67 _.12 17 11 34 4007.4

110.00 6 3 20 1497.04 o15.54 349,87 72._ 1_.84 6 28 17 897.0
110.00 17 7 54 4378.57 23._5 17_.91 74._4 64.21 18 20 53 3778.6

DIFFIrRIENTIAL CORR[_T|ON8 N|O-_ [_ECUTICN ACCURACY

TO_ .0100 TRA -._541 TC3 I .1514 6AU .Z49_ SGT _I_5.6 _ 787.6 _3 285.8

ROE -.0935 RRA -.0347 RC3-1.13OO r_J .06186 _T -.73_ I_F ._N_23 RTF -.B051

F'DE .$767 FRA .1735 FC3-4.6277 65P 3_27 SG_ 1_1.8 _3 -.1684 R13 .8831

BOE .0960 8R_ .3358 8C3 1.6132 Flip -811 SGI |1_0.0 _2 446.9 THA 143.57

3.868 0P4 -45.38 RAP 244.87 ECC 1.1941

PO CST TIN IN| 2 LAT IN| 2 LONG

1285.6 -6.83 14.84

4349.8 18.91 208.70

1033.6 -7.52 355.94

4077.1 19.65 188.33

842.9 -9.34 340.36

3840.6 21.57 169.41

ORBIT DETERI41N_TION ACCURACY

ST 191.2 .SR 223.3 SS 390.6

CRT -,1803 CRS .9787 CST -.1206

LS_ 449.0 NSA 189.5 SSA 38.1

ELi 231.1 EL2 181.8 4LF 114.60

ARRIVAL OATE DEC 12 1970

INC 1.4049 V| 29.555

APO 153.05 v2 35.222

ETC 261.87 CLP -25.92

RAP 244.29 ECC 1.1905
IN| 2 LAT IN| 2 LONG

-8.87 18.56

17.04 204.16

-9.55 359.41

17.74 184.04

-11.33 343.29

19.59 165.69

ORBIT DETERI4INATION ACCURAC_

ST 181.8 SR 163.4 SS 472.7

CRT -.0026 CRS .9716 CST .0097

LSA 498.8 NSA 181.8 SSA 36.6

EL1 181.8 EL2 163.4 ALF 179.31

L_U_CH 04Tr ,_[P 7 1970 F'LIGHT TINE 9B.OO ARRIVAL CATE OEC 14 1970

HELIOCENTRIC CONIC CIST4N_E 265.424

RL 150.76 LAL .00 LOL 343.97 VL 26.932 GAL -4.87 AZL 88.36 H_ 117.77 SMA 128.19 ECC .19487 INC 1.6430 VJ 19.555

RP 107.57 LAP 1.45 LOP 101.74 VP 37.844 GAP -6.40 4ZP 90.77 TAL 200.94 TAP 318.7D RCA 103.21 APO 153.17 v| 35.2Z9

RE 59.381 GL 13.15 GP -18.14 7AL I_3.08 ZAP 39.69 ETS 36.19 ?AE 139.41 ErE 315.83 7AC 74.07 ETC 261.73 CLP -29.23

PLANE TCX_ENTRIE CONIC

C3 11.445 VHL 3.31q3 CLA -2.28 R4L 221.59 RAO 6567,4 V[L 11.525 PTH 2.01VHP 5.331 CPA -49.54 RAP 243.31 ECC 1.1883

LNCH A_MTH LN_H TIN[ L-I TIM[ INJ LAT INJ LONG INJ RT ASC INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 3 22 16 2_}18.93 -14.39 28.46 74.26 114.65 3 55 55 1418.9 -10.95 22.48

90.DO 14 46 33 4804.04 |8.2! 207.01 74.98 67.93 16 6 _7 4204.0 15.06 199.75

100,00 4 42 33 1759.96 -15.24 10.00 73.84 116.03 5 11 53 1160.0 -11,62 3.OR

lOO.OO 16 8 57 4538.25 19.07 187.0_ 74.60 66.54 17 24 35 3938.2 15.74 179.88

I10.00 5 48 Z"Z 1553.94 -17.49 353.12 72.60 119.85 6 14 16 953.9 -13.39 346.41

110.00 17 19 38 4317.03 21.38 169,12 73.43 62.67 18 31 35 3717.0 17.55 162.09

DZFIr_RENTIAL CORRECTIONS NIO-C_UR$1E E_ECUTION ACCU_AC_ ORBIT OETERNINATION ACCURAC_

TOE -.0070 TRA -.3461 TC3 1.1297 81U .1618 SGT 963.6 SGR 875.5 SG3 312.7 ST 177.9 SR 91.9 SS 562.2

ROE -.0511 RRA -,O321 RC3-1.2852 FAU .06636 ll_T -,7488 I_F .89_J RTF -.7987 CRT .2022 CRS .9257 CST .1496

FOE .7162 FRA .1735 FC3-3.0202 8SP 3756 _ 1301.0 _3 -.1724 R13 .8986 LS_ 569.4 MSA 175.7 SSA 33._

60E .0516 _l .3476 8C3 1.7111FSP -897 SGJ 1_18.4 _ 459.0 THA 138.65 ELI 179.2 EL2 89.3 ALF 7.95

LAUNCH DATE _P 7 1970 FLIGHT TINE |00.00 ARRIVAL CATE CEC 16 1970

I-_LIOCENTRIC CONIC DISTANCE 27_.074

RL 150.76 LAL .00 LCL 343.97 VL L_._<J8 GAL -4.90 A21L

RP 107,55 LAP 1.62 LOP 104.9_ VP 37.898 GAP -3.76 AZP
RE 61.346 GL 19,28 GP -30.60 ZAL 1_3.64 2AP 43,63 ET$

PLAN[TOCENTRIC CON|C

C3 11.403 VHL 3.377

LNC.M AI_4TH LN_H TINE
9(_.OO 3 4 13

gO.O0 15 2 49

100.00 4 25 35

10_.00 16 24 9

11D.OD 5 33 52

110.00 17 32 21

DIFFERENTIAL C_RECTIONS

TDE -.D219 TRA -.3412 TC3 1.0723 6AU .2745
ROE .OOL_'Z RRA -.0271 RC3-1.4467 FAU .071_57

FOE .8753 FRA .1851 FC3-5.3579 B_ o 3872

8DE .0220 _RA .3423 BE3 1.8008 FSP -978

88.10 _ 121,00 Sill 128.63 ECC .19151 IN( 1.8959 Vl 29.555

g0.96 TAL 201.61 TAP 322.62 RCA 104.00 APO 153.27 V2 35.235

34.41 ZAE 138.35 ETE 311.96 7_C 71.60 ETC 161.52 CLP -32.76

OLA .04 RAL 221.37 _ 6567.4 VEL 11.524 PTH 2.01 VHP 5.113 OPA -51.83 RAP 241.87 ECE 1.1H77
L-I TI14_ INJ LAT INJ _ INJ RT ASC INJ A214TH INJ TIME PO CST TIM INJ 2 L4T INJ Z LONG

_:_389.91 -16.36 33.74 74.31 113.44 3 39 3 !489,9 -13.05 26.63

4731.56 16.30 L_Z.55 74.30 C_.52 16 21 41 4131.6 12.98 195.44

1827.47 -17.21 14.04 73.91 114.82 4 56 2 1227.5 -13.72 6.99

4469.24 17.15 182.86 73.90 65.13 17 38 38 3_69.2 13.65 175.81

1613.73 -19.48 356.61 72.71 118.66 6 0 46 1013.7 -15.51 349.75

4255.75 19.42 163,45 71.69 61.30 18 43 17 3655.8 15.44 158.59

NID-CCURSE E_ECUTION ACCURACY ORBIT DETERNINATION ACCURAC_

SGT _18.0 _ 978.1 SG3 339.0 St 178.9 ,SR 32.6 SS 659.1

RRT -.7505 _1_ .9188 RTF' -.7848 CRT .2772 CR5 -.1534 CST .2769

SC_ 1348.3 _3 -.16_6 R13 .9147 LSA 661.1 MS/ 171.8 SSl 30.3

SGI 1261.7 .%2 475.5 THA 132.99 ELI 179.2 EL2 31.3 ALF 2.9_
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5 1970)

LAUNCH 0ATE ,_P 7 J970

HELIOCENTRIC CONIC

RL 150.76 LAL .0(:}

RP 107.53 LAP 1.79

RC 63.355 GL 17.53

PLAI_TC_ENTRIC CONZC

C3 11.449 VHL 3.384

LNO-I ATMTH LNCH TII4E

gO.OO 2 46 29

90.00 15 20 19

100.00 4 8 57

100.OO 16 40 32

110.00 5 19 46

110.00 17 46 lZ

FLIGHT Till[ 102.00 ARRIVAL CATE DEC 18 1970

DISTANCE 278.701

LOL 343.97 VL 27.056 GAL -4.93 AZL 87.83 PICA J24.24 .944 129.02 ECC .1886(] INC Z.1665 Vl 29.555

LOP 108.23 VP 37.944 GAP -5.15 ATP 91.ZZ T4L Z0Z.20 TAP 326.44 RCA 104.69 APO 153.36 V2 35.24_

GP -33.27 ZAL 123,95 ZAP 47.79 ETS 52.49 ZAE 137.16 ETE 307.70 ZAC 68.90 ETC ZGI.2Z CLP -36.53

0LA Z.41 RAL 221.34 RAO 6567.4 VEL 11.525 PTH 2.0| VHP 4.930 OPA -54.25 RAP 239.85 ECC 1.1884

L-I TIN[ INJ LAT INJ LONG |NJ RT A_ INJ A2'NTH INJ TIN[ PC) CST TIN INJ 2 LAT INJ 2 LONG

2164.38 -18.52 38.33 74.76 111.98 3 22"-33 1564.4 -15.18 31.06

4658.74 14.27 198.16 73.99 65.28 16 37 58 4058.7 IO.B2 191.18

1898.38 -19.19 18.38 74.38 113.37 4 40 55 1298.4 -15.86 11.17

4399.98 15.12 178.72 73.58 63.90 17 53 52 _O(].0 11.49 171.81

1676.71 -21.49 ._3 73.22 I17.24 5 47 43 1076.7 -17.67 353.35
4194.42 17.37 161.87 72.33 60.09 18 56 6 5594.4 15.27 155.16

DIFFERENTIAL CORRECTIONS NIO-CCX_Sd[ EXECUTION ACCURACY CRSIT 0ET£RNINATION ACCURACY

TOE -.0353 TRA -.3419 TC3 .9692 BAU .2870 SGT 877.3 SC.R 1092.9 SG3 363.2 ST 184.9 SR 119.6 SS 765.9

ROE .0679 RRA -.0172 RC3-|.r_)55 FAll .07_LJ RRT -.73_.RRf" .9379 RTIr -.7_84 CRT -.2704 CRS -.9687 CST .3846

FOE 1.0578 FRA .2|00 FC3-5.5949 BSP 3924 S_ I40|.5 R_3 -.I542 RI3 .9310 LSA 778.0 NSA 170.6 SSA 26.2

BOE .0765 BRA .3424 BC3 1.8754 FSP -1039 SGI 1310.0 SGZ 496.0 THA IL_6.59 ELI 189.3 EL2 112.6 ALF 164.43

LAUNCH DATE SiE:P 7 1970 FLIGHT TINE 104.00 ARRIVAL DATE

H[L|(XENTRIC CCNIC DISTANCE _5.30_
RL 150.76 LAL .0(3 LOt. 343.97 VL 27.105 6AL -4.96 AZL 87.54 _ I27.48 SNA 129.36 ECC .18609 IN(: 2.4590 Vl 29.555

RP 107.52 LAP 1.95 LOP 111.47 VP 37.g63 GAP -4.56 A2'P 91._i(] TAL Z02.70 TAP 330.18 RCA 105.29 APO 153.43 V2 33.245

RC 65.403 GL I9.90 GP -36.14 ZAL IZ4.00 ZAP 5Z.15 ETS 30.41 7).1[ 135.76 ETE 303.08 XAC 65.99 ETC 260.80 CLP -40.55

PLANETOC[NTRIC CONIC
C3 11,586 VHL 3.404 OLA 4.86 RA4,. 2'ZJ.50 RAO 6567.4 VEL 11.55l PTH 2.0I VHP 4.786 OPJ -56.77 RAP 237.16 ECC 1.1907
LNO4 ATMTH LNCH TINE L-I TZNE INJ LAT |NJ LONG INJ RT AS(: INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

gO.00 2 28 49 2243.15 -20.25 43._0 75.63 110.23 3 6 12 1643.1 -17.32 35.85

9(].0(] 15 39 16 4584.95 12.13 193.80 74.08 64.21 16 55 41 _J85.0 8.56 186.94

I00.00 3 52 27 1973,41 -21.14 Z3.I0 75.27 111.64 4 25 20 1373.4 -18.02 15.70

100.00 16 58 20 4329.92 12.96 174.62 73._1 62.84 JB IO 30 3729.9 9.24 167.83

110.00 5 5 56 174_.42 -23.52 4.52 74.15 115.56 5 34 5g 1|43.4 -19.88 357.26

110.00 18 1 20 4152.68 15.24 158.35 72.3fl 59.03 19 J0 13 3532.7 11.03 151.78

DIFFERI[NTIAL CORRECTION_ NI(3-CCURS_ EXECUTION ACCURACY ORBIT OETEI_I|NATION ACCURACY

TOE -.0277 TRA -.3_10 TC3 ._7_3 _AU .3085 S_T _Z0.4 S_ 123_.6 $415 _87.2 ST 175.0 SR 236._ SS _54.9

ROE .1385 RRA -.0107 RC3-I .7867 FAU ,07789 ftRT -.711_ _ .9537 RI"F -.7269 CRT -.2567 CRS -.9923 CST .3221

FD_ 1.2244 FRA .2164 rC_-5.B_ 8_P 4_4_ _ J485.7 I_ -.I_3 R15 .9463 LSA 888.2 _SA 166.3 554 23.5

802 .1412 BRA .331I BC3 I .9913 RiP -I147 SG| I396.4 SGZ 507_| THA 119.71 ELI 244.1 EL2 163.5 ALF 11e.12

DEC _ 1970

L4UNCH 0ATE SlE:P 7 1970 FLI._'IT TIN[ 106.00 ARRIVAL C_TE 0EC ZZ 1970

PELIC_ENTRIC CONIC

RL 150.76 LAL .0_

RP 107.51 LAP 2.11

RC 67.486 GL 22.4|

PLANETO_ENTRIC CONIC

C3 11._24 VHL 5.439
LNC_ 4_MTH LNCH TII4K

90.00 2 II 0

9(].00 16 0 2

100.00 3 35 33

100.00 17 17 50

110.00 4 52 13
II0.00 18 17 59

DISTANCE 291.881

LOL 343.97 VL 27,146 GAL -4.97 ATL 87.22 NCA 130.71 SI4A 129.64 ECC .18394 INC 2.7781 Vl 29.555
LOP 114.71 VP _8.016 GAP -3.98 ATP 91.81 TAL 203.11 TAP 333.83 RCA 105.79 APO 153.49 V2 35.249

GP -39.Z0 ZAL I23.79 ZAP 56.67 ETS 26.11 _AE 134.10 ET[ 298.15 ZAC 62.87 ETC 260.26 CLP -44.84

OL_ 7.38 RAL 221.87 RAO 6567.5 VlEL 11.542 PTH 2.01 VHP 4.684 DPA -59.33 RAP 233.66 ECC 1.1946
L-I T_NE INJ LAT INJ I.CNG INJ RT AS_C INJ AZ14TH INJ TINE PO C5_ TIN ]NJ 2 LAT INJ 2 LONG

2527.12 -LP'Z.15 48.74 76.96 108.15 2 49 47 1727.1 -19.45 41.09

4509.46 9.85 189.42 74.59 63.52 17 15 11 3gO9.5 6.19 182.65

2053.35 -23.06 28.26 76.62 109.57 4 10 6 1453.3 -Z0.18 20.65

4256.47 10.72 I70.51 74.15 61.93 18 28 49 3658.5 6.89 163.82

1814.46 -25.53 9.05 75.55 115.55 5 22 28 1214.5 -22.12 1.56

40_0.12 13.02 154_86 72,77 58.11 19 25 49 3470.1 8.71 148.41

OIFFER1ENTIAL CCIRR_CTIONS
TOE -.0173 TRA -.3291 TC3 .7_76 BAU .32_3

ROE .2Z_ _iRA ._045 RC3-1.9453 FAU ,08005

FOE 1.4111FRA .2475 FC3-5.8_O9 BSP 4620

BOlE .2274 BRA .3_J1 Be3 2,0769 FSP -IZ09

LAUNCH DATE S(P 7 1970

H_LIOC[NTRIC CONIC
RL 1_0°76 LAL .00

RP 107.50 LAP 2.25
RC 69.600 GL Z5.07

PLANETCX:[NTRIC CONIC

C3 12.118 VHL 3.4gO

LNO'f A_qTH LNCH TINE

gO.00 I 52 40

90.00 16 23 0

100.00 3 16 57

100.00 17 39 24

110.00 4 38 25

110.00 18 36 26

OIFFERKNTIAL CORI_I[CTIONS
TOE .0074 TRA -.3276 TC3 ._492 _ .3_07

ROE .3303 RRA ,02_ RC3-2.084_ F_J ,0_082

FOE 1.5938 FRA .2876 FC3-5.74_7 85P 4954

80E .3_O4 eRA .5286 6C3 2,154_ FSP -1252

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 746.3 SGR 1_i90.2 SG3 404.8 ST 169.1 SR 380.0 SS 954.2

RRT -.6597 RRF .g649 RTI r -.(N_;O CRT -.1850 CRS -.9974 CST .2267

Sr_ 1577.8 RZ_ -.1052 R13 .9597 LSA 1027.4 NSA 165.4 SSA 20.4

S_| I488.3 _ 5_3.9 THA 112.43 ELI 381.6 EL2 165.4 ALF 95.B0

FL]G_T TINE |08.00 ARRIVAL DATE DEC 24 1970

OlST._UqC.E 296.4_k?

LOt. 343.97 Vt. 27.|80 GAL -4.97 AZl. 86.87 HC.A 133.95 _ 129.87 ECC .18211 IN(: 3.1296 Vl 29.555

L CP |17.9_ VP 30.044 GAP -3.43 AZ'P 92.17 TAL L_03,43 TAP 337.38 RCA 106.22 APO 153.53 v2 35.253
GP -42.4| ZAL I23.30 ZAP 6I.L_ ETS 25.51ZAE 132.I4 ETE 293.00 ZAC 59.58 ETC _59.58 CLP -49.40

OLA 9.99 RAL Z"_'Z.45 RIO 6567.fl VI[L 11.fl57 PTH _.02 VHP 4.628 DPA -61.68 RAP 229.19 Ecc 1.21104

L-I TZN[ ;NJ I.AT |NJ _ |NJ RT AS4: INJ 42147H |NJ 7[NE PO C$T TIN INJ 2 LAT [NJ 2 LONG
2417.72 -23.9"g 54.77 78.7B 105.62 Z 3Z 58 1817.7 -21.55 46.91

4431.29 7.43 I84.g6 75.55 6Z.60 17 36 51 3831.3 3.70 178.26

_139.45 -Z4.gO 33.99 78.46 J07.09 3 54 37 1539.4 -22.33 26.14

4184._0 8.33 166.35 75.06 61.19 IB 49 9 3584.8 4.43 159.74

I890.78 -27.50 I4,|I 77.46 Ill.15 _ 9 56 I290.8 -24.38 6.33

4006.23 10.70 151.37 73.64 57.34 19 43 I_ 3406.2 6.32 145.02

NI0-COUR_J[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 665.7 SGR |_3.I SG3 415,8 ST 164.7 SR 544.3 $5 1049.0

RRT -.55|7 _ .9731 RTF -.5481 CRT ,0443 CRS -.9989 CST -.0158

Sr_ |$89.7 RZ3 -.074_ R13 .9704 LSA 1181.6 MSA 165.2 SSA 17.6

S_I 1_OI.7 _l_ 9_8.4 THA 105.04 ELI 544.3 EL2 164.5 ALF 89.16
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNC_ DATE SEP 7 1970

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP 107.49 LAP 2.39

RC 71.740 GL 27.89

PLAN[ TOCENTR|C CONIC

C3 I2.674 VML 3.560

LNC_ AZNTH LNCM TINE

90.00 I 33
90.00 16 48 45

IDO.DO 3 I IA

IOO.OO 18 3 32
II0.00 4 24 16

lIO.O0 1B 5.? 0

FLIGHT TIN[ I|0.O0 ARRIVAL 0ATE 0EC 26 1970

0ISTANCE 304.95_

L(_ 343.97 VL 27.Z07 GAL -4.96 AZL 86.48 H(A 137.18 _AA

LOP 121.80 vP 38.066 GAP -2.gO AZP 92.§9 TAL 203,64 TAP

GP -45.74 7AL 122.58 ZAP 55.93 ETS ZZ.54 Z._ 1Z9,86 ETE

130.06 ECC .18057 INC 3.5222 v! 29.555

340.83 RCA 106.58 APO 153.55 v2 35.255

Z87.69 ZAC 56.14 ETC 258.74 CLP -54.24

DLA |Z.71RAL 223.25 RAO 6567.5 VI[L 11.578 PTH 2.02 VHP

L-I TINE INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ Till[

2516.B5 -25.57 6J.57 81.14 102.60 2 15 17

4349.|8 4.84 lSO._le 77.05 62.07 18 | 14

2233.56 -86,63 _0.44 80.86 104.|2 ) _8 28

4107.90 5.79 168.06 76.S0 60.62 19 12 0

1973,38 -89.4l 19.80 79.94 108.27 4 57 9

3940.44 8._ |47.8,4 74._ 56.7| 80 2 4|

DIF'IrERENTIAL C.ORRECTIONS Nl0-(.,,OtJIle_lE ELOCUTION ACCURACY

TOE .05OO TRA -,3_4 TC3 .3326 8AU .3246 `%T 593.7 SGR l?_.l 863 418.3

• 4317 _A .0562 RC3-Z.1855 FAU .07975 RRT -.3524 RRF .9791 R1T -.3449

FOE 1.7660 FRA .3_ Irc3-5.4420 BSP 5312 SG8 18|9.7 M3 -.0423 RI3 .9783

80E .4545 8RA .3312 8C3 2.2106 FSP -1261 `%| 1734.2 _ 351.1 THA 97.72

LAUNCH DATE SEP 7 19"/'0 FLI6HT T|N[ IIZ.O0

HELIOCENTRIC COqlC 0ISTANC[ 511.456

RL 150.76 LAL .00 LOL 343.97 VL Z?.Z8B GAL -4.94 AZL 86.03 PICA 140.42 SNA

RP J02,48 LAP Z.53 LOP 124.45 VP 38.081 GAP -Z._J AZP 93.06 TAL Z03.72 TAP

RC 73.903 GL 30.89 GP -49.15 ZAL 121.45 7AP 20.51 [TS 19.14 7_ 127.25 ETE
PLANE T(_ENTRIC COil(:

C3 13.334 _ 3.634 DLA 15.54 RAL _4._ RAD 6567.5 VI[L ||,608 PTH 2,03 VHP
LN(J4 A2'NTH LNCH TINE L-T TII4[ IN| LAT IN| I.CNG IN| RT AS(: IN| AZMTH IN| TIME

eo.oo | |2 13 2f_7._ -16.98 69.34 84.09 M.95 | 56 2

90.00 |7 |8 6 4261.27 2.f_ t75.dO 79.09 61.75 |P 29 7

IOO.00 2 42 ? 2337.41 -28.14 47,80 83.86 X00.53 3 21 5

I00.00 18 30 54 A0_6.34 3.09 157.56 78.52 60.85 19 38 !

II0.00 4 9 8| L_64.50 -3|.|7 _,_ 83.09 104.80 4 43 46

IIO.00 19 ZO 10 3878.04 5.69 144.21 70.88 56.24 _0 84 42

DIFFERENTIAL COR_I[CTICI_ NID-C._JR_ E)_CUTION ACCURACY

TOE .IZ05 TRA o.3196 TC3 .1131 8AU .40_3 `%Y 559.5 S(,R HI_O.7 SG3 411.9

AOE .5866 RRA .O981_ RC3-8.8507 IrAU .07730 RRT -.03_6 mF .9837 RIT -.0836

FOE I .9037 FRA .3_89 FC3-5.0|17 B_IP _SZJ _ 1971.7 _3 -.016! R|3 .9836

80E .5988 _A .3388 BC3 2.2536 FSP -J_Z SGI 18_0.8 _v_ 559.0 THA gO.?8

4.6210PA -64.34 RAP 223.61ECC 1.2086

PO CST TIN IN| 2 LAT IN| 2 LC_G

1916.8 -23,58 53.46

3749.2 J.06 173.67

I633.A -24.42 32.33
3507.9 1.83 155,51

1373.6 -26.63 11.71

3340.4 3.8_ 141.56

CR'_IT 0ETERNINATION ACCURACY

ST |80.6 SR 729.1 SS 1137.8

CRT .4079 ORS -.9995 CST -.3902
LSA 1353.1MSA 166.1 SSA 15.O

ELI 733,0 EL2 164.0 ALF 83.92

_RRIVAL DATE CEC _8 1970

I_0.21 ECC .17928 INC 3.9656 Vl 29.555

344,19 RCA 106.86 APO 153.55 v2 35.157

288,29 ZAC 52.60 ETC _57.70 CLP -59,34

4.671 0PA -66.6I RAP 216.76 ECC 1.219H

PO CST TIN INJ 2 LATINJ 2 LONG

2027.3 -25.46 61.OO

_6J.3 -1.78 16_,77

1737.4 -26.40 39.43

3486.3 -.94 151,03

1464.5 -28.82 17.87

3272.0 1.21 137.98

CR_IT DETERNINATION ACCURACY

ST 245.0 SR 922.1 SS 1207.8

CRT .7371CRS -.999B CST -.7281

LSA 1530.1MSA 166.2 $$A 12.9

EL1 940.2 EL2 162.4 ALF 78.57

LAUNCH DATE SEP 7 1970 FLI_IT TINE IIA.00

I'fl[LIOCENTRZC CONIC

RL 150.76 LAL .00

RP 107.48 LAP 2.65

RC 76.087 GL 34.09

PLAN[TC_ENTRIC CONIC

C3 1A.276 VHt. 3.778

LN(J4 A_MTH LN_H TIN[

90.00 0 48 14

90.00 17 5Z 21

I00._ 2 20 43

IO0,00 19 2 34

IIO.00 3 53 II

110.00 19 46

ARRIVAL OAT[ DEC 30 1970

LOL 343.97 VL 27.243 GAL

LOP 127.70 VP 38.094 GAP

GP -52.62 7AL 180.08 ZAP

OISTANCE 317.928

-4.91AZL 85.53 HCA 143.65 SNA 130.3! ECC .17821 INC 4.4741 v! 29.555

-1.89 AZP 9_.61 TAL 803.79TAP 347.45 RCA J07.09 APO 153.5A v2 35.258

74.95 ITS 15.27 ZAE |84.33 ETE 276.88 ZAC 48.99 ETC 256.44 CLP -64.68

OLA I8.49 RAL 285.57 RAO 6567.6 ',/EL 11.647 PTH 2.04 VHP 4.783 DPA -68.61 RAP 208.55 ECC 1.2349

L-| TIM[ ;NJ LAT INJ LON_ INJ RT AS(: INJ AZt4TH INJ TINE PO EST TIM INJ 2 LATINJ 2 LONG

8733.85 °27.99 78_4Z 87.67 94.5I | 34 8 8153.2 -27.07 69.87

4164.33 -l.|l 170.00 81.88 61.70 19 | 46 3364.3 -4.8H 163.36

Z455.0_ -29.31 56._4 87.53 8_.|8 3 | 38 I855.1 -28.14 47.73

3937.93 ,03 132.1'0 81.24 60.11 80 8 12 3338.0 -3.93 146.17

8165.7| -32._ 33.79 8_.95 |00.61 4 89 17 1565.7 -30.88 _5.03

3800.0_ 8.95 J40.44 ?9.43 55.93 80 49 55 3200.1 °1.54 134.23
DIFFERENTIAL _CTICNS

TOE .2194 TRA -.3114 TC3 -.l_w_? 8AU .4277

• 7448 RRA .1471 RC3-8,8324 FAU ,0"_35

FOE 2.02_)0 FRA ,4338 rC3-4.3879 B_ 6217
BOE .7765 _RA .3444 BC3 8.8408 FSP -IZO0

NIO-C_I[ [_CUTIOI ACCURACY ORBIT DETERNINATION ACCURAC_

5GT _O6,1 _ _046.9 SG3 393.3 ST 364.8 SR I132.8 SS 1271.1

.3349 IN" ,_ RIT ,3480 CRT .8844 CRS -.9999 CST -.8806
81_1.7 RL_3 .0107 R|3 .9820 LSA 1733.I NSA 168._ SSA 10.9

_1 ZOS?,? S_ _,l THA 83.87 ELI IJ 78.8 EL2 163.6 ALF 73.7H

I._UNCH DATE _P 7 1970 FLI_IT TIME 116.(_ ARRIVAL OAT[ JAN 1 1971

14EL IOCENTR/C C_NIC

RL 150.76 LAL .130

RP |07.48 LAP 8.77

RC 78.889 GL 37.48
PLANE TCCENTRIC CONIC

C3 |5.533 VHL 3.941

LNCH AZMTH LN_H Till[
go.DO O |9 4

go._O 18 33 38

|CXLDO | 33 18

100.00 |9 40 15

110.00 3 34 38

110.00 _0 IT 9

01$TANCI[ _4.371

LOL 343.97 VL 17.153 OAk -4.87 AZL _.93 HCA 146.88 ,_AA 130.38 ECC .17734 INC 5.0672
1_O.95 VP 38.1_ GAP ol.41 AZP 94.83 TAL _O3.73 TAP 350.6I RCA 107.26 APO 153.51

GP -56.1| 7AL 118.48 ZM _ 79.13 ETS J0.go ZAIE 121,14 ETE 271 .47 ?AC 45.34 ETC 254.92

OLA 81.58 R_. P_7,1Z _ 5567,5 EL 11,?0| PTH 2.06 VHP 4.969 OPA -70.Z3 RAP 19_.95

L-I Till[ IN./ LAT INJ _ INJ RT AS(: INJ AZNTH |NJ TINE 1:10 CST TIM INJ 2 LAT
1908.52 -ZB._O 89.31 91.88 89.06 1 7 86 2_.2.5 -Z_.13

aO53.0_ -4.69 163.77 85.59 62.04 19 41 25 3453.0 -B.39

8591.99 -19.8_ 645.48 9|.88 go.88 2 38 34 1992.0 -29.44

3838,78 -3.31 147._ 84.88 60.87 20 44 14 3238.8 -7.24

Z180.41 -33.79 48.55 91.63 95.53 4 12 58 1680.4 -32.65

37_3.13 ,0l 1_6.42 82.75 55.88 2| 19 18 3123.1 -A.47
OIFFEIq[NTIAL CCRtq[CTIONS

TOE .3633 TRA -.|gO6 TC3 -.3333 _U .4576

ROE .gO97 /eRA .ZO54 RC3-8.1778 FAU .0T_67

FOE 2.0?87 FRA .5014 FC3-3.T|_3 BSP M?6

BOE .97_ _RA .3538 BC3 2.Z038 FSP -|152

Vl 29.555

VZ 35.259

CLP -70.23

ECC 1.2557

INJ 2 LONG

80,66

I57.05

57.70

140.6H

33.50

130.21
QR_IT 0ETERNINATION ACCURACY

ST 545.7 SR 1326.9 SS 1301._

CRT .9474 CRS °.9999 CST -.9459

LSA 1929.9 MSA 169.4 SSA 9.4

ELI 1425.5 EL2 J62.6 ALF 6H.4_

MIO-COJR_ E_CUTION ACCURAC_

SGT 744.6 S6R 21g0.7 SG3 369.8

RRT .6154 _ ,999_ RIT .6306

2313,8 _3 .0191 RI3 .9891

•%1 L_41.6 362 573.6 THA 77.34

1469



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH 0ATE SEP 7 1970

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP 107.48 LAP 2.87

RC 80.507 GL 41.09

PLANE TCX[ENTR 1C CONIC

C3 17,280 VHL 4.157

LNO, I ATNTH LNCH TINE

gO.00 23 35 19

90.00 19 28 20

100.00 1 22 43

I00.00 20 27 33

110.00 3 13 21

110.00 20 53 25

FLIGHT TIME 118.00 ARRIVAL 0ATE JAN 3 1971

01STANCE 330.786

LCt. 343.97 VL 27.259 GAL -4.82 AZL 84.23 PICA

LOP 134.20 VP 38.105 GAP -.95 AZP 95.01 TAL

GP -59.6Z ZAL 116.45 ZAP 82.96 ETS 6.00 ZAE

150.11 .SNA 150.42 ECC .17665 IN(: 5.7725 Vl 29.555

2193.57 TAP 353.68 RCA 107.38 APO 153.46 V2 35.258
117.68 ETE Z66.08 ZAC 41.64 ETC 253.09 CLP -75.97

CLA 24.60 RAL 228.945 RAO 6567.7 VEL 11.776 PTH 2.08 VHP 5.243 OPA -71.43 RAP 189.08 ECC 1.2844

L-I TIME IN| LAT ]NJ LCNG IN| RT ASC |NJ AZMTH IN| TIME PO (ST TIN IN| 2 LAT IN| 2 LONG

5093.20 -27,31 103.16 96.54 82.20 24 26 52 2493.2 -28.10 94.59

3910.98 -9.15 155.72 90.60 63.09 20 33 31 3311.0 -12.69 148.83
2759.61 -29.40 7B.gO 96.82 84.36 2 8 43 2159.6 -29.87 70.13

3719.80 -7.29 140.67 89.60 60.93 21 29 33 3119.8 -11.11 133.97

2413.49 -34.18 52.92 97.13 89.41 3 53 34 1813.5 -33.88 43.69

3638.69 -3.21 132.01 87.08 55.95 21 34 4 5038.7 -7.66 125.75

OIFFERIENTIAL CORA_CTIONS
TO[ .3588 TRA -.2386 TC3 -.5199 BAU .48_

1.O926 RRA .2833 RC3-2.0287 FAU .05918

FOE 2.O920 FRA .5512 FC3-2.9650 8_lP 7453

BOE 1.2272 8RA .3835 BC3 2.0943 FSP -1038

LAUNO4 0ATE _4[P 7 1970

P_LIOCENTRIC CCNIC

MID-COUleE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

S_T 966.5 SG22501.6 SG3 336.3 ST 779.2 SR 1512.3 SS 1315.9

RRT .TT_211F ._107 RTI r .7883 CRT .9719 CRS-|.OOOO CST -.9717

2496.3 RZ3 .0469 RI3 .9902 LSA 2143.9 NSA 171.8 SSA 8.0

SGI 2427.8 S_ 381.I THA 70.87 ELI 1693.3 EL2 165.9 ALF 63.13

FLIGHT TINE 120.00 ARRIVAL DATE JAN 5 1971

OISTANQ[ 337.172

RL 150.76 LAL .00 LOL 343.97 VL 27.259 GAL -4.76 A_L 83.37 HCA 153.33 SNA 150.42 ECC .17611 INC 6.6311 Vl 29.555

RiP 107.48 LAP Z.97 LOP 137.45 VP 38.105 GAP -.50 AZP 95.93 TAL L_3.33 TAP 356.66 RCA 107.45 APO 153.39 v2 35.257

RC 82.739 GL 44.89 GP -63.18 ZAL 114.20 ZAP 96.33 ET$ .f13 2/_ 114.00 ETE 260.66 7AC 37.90 ETC 250.83 CLP -81.88

PLANET_ENTRIC CONIC
C3 19.756 VHL 4.445 OLA 28.14 RAL 231.11 RN_ 6367.8 VI[L 11.880 PTH 2.11 VHP 5.628 DPA -72.15 RAP 176.18 ECC 1.3251
LNO4 A2_ATH LNCH TIME L-| TXNE IN| LAT |NJ L(:]_ |NJ RT AS(: |NJ A214TH |NJ T|ME PO CST TIN IN| 2 LAT IN| 2 LONG

gO.OO 22 8 7 3443.fl7 -21.76 127.L_ 100.24 71.42 23 fl 31 2843.6 -24.10 119.36

90.00 21 12 43 3623.40 -17.44 138.67 _M.fll 67.33 22 13 6 5023.4 -20.36 131.21

I00.00 0 31 _ 2994.21 -26.63 93.76 101.81 73.93 I 2| 20 2394.2 -28.32 87.36

I00.00 11 36 1 3547.99 -12.82 150.9_ 96.29 62.76 22 33 9 2948.0 -16.37 123.92

110.00 2 43 42 2573.97 -33.37 63.36 |03.3| 82.10 3 28 345 1974,0 -34.10 56.20

110.00 21 38 15 3540.99 -6.9Z IZ6.87 _.78 36.44 L=_ 37 16 2941.0 -11.28 120.50

0IFFERKNTIAL CORRECTIONS NI0-COJRSE E_CUTION ACCURACY CRBIT OETERNINATION ACCURAC_

TOE .8241 TRA -.2071 TC3 -.6381 BAU ._ SGT 1250.0 dk_ 237|.1 .%3 296.9 ST 1066.4 SR 1667.0 SS 1307.I

ROE 1.2862 RRA .3793 RC3-1.8017 FAU .0_69 RRT .8_37 _ .9916 RIT .8694 CRT .9828 CRS-I.OO00 CST -.9834

FOE 2.0751 fRA .3933 fC3-2.2214 B_P 8033 _ 21580.4 R_3 .0631 R13 .9906 LSA 2365.1 NSA 175.2 SSA 6.8

8DE 1.5273 8RA .43_6 BC3 1.9181 fSP -944 SGI 2614.6 _ 320.4 THA 64.37 ELI 1971.8 EL2 166.5 ALF 57.58

LAUNCH DATE SEP 7 1970 FLIGHT TIN[ 122.00 ARRIVAL DATE JAN 7 1971

H_LI(XENTRIC CONIC

RL 150.76 LAL .00

RP 107.49 LAP 3.06

RC 84.985 GL 48.87

PLANETCX_ENTRIC CONIC

C3 23.390 VHL 4.836

LN(.H A_ITH LN_H TIME

75.43 19 55 55

IO4.57 23 44 54

75.43 19 55 55

104.57 23 44 54

110.00 2 4 32

II0.00 22 39 2_

LOL 343.97 VL 27.236 GAL

LOP 140.70 VP _8.100 GAP

GP -66.84 7AL 111.68 7AP

DISTANCE 343.5_6

-4.68 AZL 82.29 HCA 156.55 SNA 130.40 ECC .17571 IN(: 7.706J Vl 19.555

-.07 AZP 97.08 TAL 203.00 TAP 359.55 RCA 107.49 APO 153.31 v2 35.255

89.21ETS 354.39 7AE 110.08'ETE 255.08 ZAC 34.07 ETC 247.95 CLP -88.00

0LA 31.57 RAL 233.61RA0 6567.9 VI[L 12.032 PTH 2.15 VHP 6,160 DPA -72.35 RAP 163.56 ECC 1.3849

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

_941.54 -20.73 163.69 103.61 63.64 21 I 37 3341.5 -23.84 156.14

3206.79 -20.71 109.35 103.61 65.63 24 36 21 2606.8 -23.83 101.80

3941.34 -20.73 163.69 105.61 63.64 21 1 37 3341.3 -23.8_ 156.14

3206.79 -20.71 109.35 I03.6| 63.63 24 38 21 26(36.8 -23,83 101.80

2785.49 -50.Z8 81.05 109.57 73.31 2 50 57 2185.5 -32.26 72.40

_|0.84 -l1.74 119.88 100.57 57.66 23 36 15 2810.8 -15.93 113.28

OIFFER[NTIAL CCi_qI[CTION$ NIO-Q:U;NJ_ E_ECUTICN ACCURACY ORBIT OETERNII_L_TION ACCURACY

TO[ 1.1854 TRA -,125_ TC3 -.732"_ BAIl .52_ S_T 1582,5 _ 2383,4 _3 234.0 ST 14[_.5 5R 1767.0 SS 1274.3

ROE 1.480_ RR_ .4973 R_3-1.5071 FAU .04170 RRT .8948 RI_ .9919 R1T .9129 CRT .9890 CRS -.9999 CST -.9893

FOE 2.0()_5 FRA .6Z37 FC3-1.5433 8SP 8623 S_ _EO.9 _3 .0781 213 .990fl LS_ 2586.3 MSA 179.8 SSA 5.8

80[ 1,8968 eRA .5150 8C3 1.6753 f_ ° -818 S_I 27_.8 S_ 602,1 THA 57.60 ELl 2251.3 EL2 170.7 ALF 51.58

LAUNCH DATE ,_d[P 7 1970 FLI(d.IT T|NE |24.00 ARRIVAL DATE JAN 9 1971

HELIOCENTRIC CCNIC 0_ST/M_IE 349,846
RL 1_O.76 LAL .00 I_L 343.97 VL 27.249 GAL -4._0 AZL 80.g0 _ 139.75 SNA 150.35 ECC .17543 IN(: 9.1002 Vl 29.555

RP 107.90 LAP 3.14 _ |43.95 VP _.09_ GAP .35 A21P g_.35 TAL Z02.58 TAP 2.33 RCA 107.48 APO I53.22 v2 35.253

87.241 GL 32,96 GP -_0.66 ZAL |0_.92 ZAP 91.48 ETS 347.33 ZNE 105.90 EI_E 249.02 ZAC 50.07 ETC 244.06 CLP -94.48

PLANE TOCENTR| _ CCN|C

C3 28.968 _ 5,_Z OLA 33.01 RAL 236.51 RN) 6_J_._ _k |2.261 PTH 2.21 VHP 6.gO2 OPA -71.99 RAP 150.53
LNO_ A214TH LNO,I TIME L-I TINE IN,/ LAT |NJ L_ INJ RT AS(: INJ AZMTH INJ T|NE PO CST TIN INJ 2 LAT

68._9 19 Z3 34 41_9.7¢ "_1.14 178.44 113.03 61.41 20 32 23 3529.B -24.79

111.51 0 44 JB 3|24.34 -21.12 103.21 113.03 61.40 | 36 22 2324.3 -24.77

68.49 19 23 34 4129.79 -21.J4 178.44 113.03 61.41 20 _ 23 3529.8 -24.79

111.51 0 44 18 3124,34 -21,12 103.21 113.03 61.40 I 36 L=_ 2524.3 -24.77

68.49 19 23 34 4129.79 -2|.14 178.44 ||3,03 61.41 20 32 23 3529.8 -24.79

111.51 0 44 JB 3124.34 -2J.|2 103.21 113.03 61.40 I 36 L=_ 2524.3 -24.77

OIFFENENTIAL COq_ECTIONS NI0-C_JI_JE [_ECUTIO4 ACCURACY

TO[ 1.6877 TRA .00_ TC3 -.7315 8AU .5314 $_T |SNSl.6 _ _315.7 SG3 2|0.3

RO( 1.6fl59 RRA .6406 R(3-|.IEO9 FAU .03238 RRT .9148 _ ._|Z RIT .9382

FO[ 1.gO85 FRA .6451 FC3 -.9737 BSP 9184 _ !1034.9 i_3 ,Og"_ R|3 .ggO0

BO[ 2.3644 _q_A .640_ _3 1.37Z2 FSP -_85 SG| Z971,4 _ 617.6 THA 50.17

ECC 1.4767

IN| 2 LONG

171 .12
95.89

171.12

95.89
171.12

95.89

(_BIT 0ETERNIN_TION ACCURAC_

ST 1796.8 SR 1780.8 S| 1220.9

CRT ,9902 CRS -.9998 CST -.9926

LSA 2802.8 NSA 186.2 SSA 4.9

ELI 2323.6 EL2 IT_.] ALF 44.74

I,,7'0



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH CAT[ EP 7 1970

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP IO7.51 LAP 3.21

RC 89.506 GL 57.04

PLAI4E TOC[NTR] C CONIC

C3 38.071 VHL 6.170

LNO4 ATNTH LNCH T|NE
62.96 19 7 25

117.04 ! 26 58

62.96 19 7 25
|17.04 1 26 58

62.96 19 7 Z5

|J7.04 1 26 58

FLIGHT TINE 126.0(1

CI STANCF 356. I26

LCq. 343.97 VL 27.238 GAL -4.50 AZL 79.01 HC.A 162.94 SMA 130_.2H ECC .17fi25 VJ 29.555

LOP 147.20 VP 38.082 GAP .75 AZP |_.52 TAL _O2.07 TAP _ 5.02 RCA 107.44 V2 35._49

GP -74.76 ZAL 105.97 ZAP 93.10 ETS 338.66 ZAE 101.38 ETE 241.71 ZAC 25.79 CLP-IDJ.B9

CLA 3H,36 RAL 139.B3 RAD 6§68.5 V[L 12,627 PTH 2.29 VHP 7.960 DPA -70.97 RAP 137.40 ECC 1,6266

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ A2'NTH INJ TII_ PO CST TIM INJ 2 LAT INJ 2 LONG
42Bfl.55 -Z0.44 190.55 I11.75 56.81 20 18 50 3685.5 -24.66 183.61

3106.24 -2_}.43 101.31 121.74 56.80 2 18 44 2306.2 -24.65 94.36

4Z_15.55 -Z0.44 1_O.55 121.75 56.B1 ZO 18 50 368§.5 -24.66 IB3.61

3106.24 -20.43 101.51 121.74 56.80 2 18 44 2506.2 -24.65 94.56

42R5.55 -ZO.44 190.55 121.75 56.81 20 IB _0 3685.5 -24.66 183.61
3106.24 -20.43 I0! .31 121.74 56.R0 2 IB 44 2506.2 -24.65 94.36

ARRIVAL DATE JAN II 1971

INCID.9916

APO 153.11

ETC 238.25

DIFFERENTIAL CORRECTICNS MIO-C.Ct_51[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.4|15 TRA .2206 TC3 -.6559 BAU .5227 SGT 2395.4 SGR Z119.3 SG3 168.3 ST 2240.8 SR 1644.9 SS 1151.7
ROE 1.7439 RRA .809| RC3 -.7903 FAU .02379 RRT .919! RRF ,9877 RTF .9552 CRT .990! CRS -.9993 CST -.9946

FOE 1.7898 FRA .6522 FC3 -.5410 85/> 9733 5C_ 3198.3 R_3 .1068_13 .9893 LS_ 3002.5 MSA 195.4 SSA 4.1

Z.9760 8RA .8386 BC3 1.0270 FSP -555 SGI 3134.O S_ 638.3 THA 41.L_ ELI 2773.5 EL2 186.6 ALF 36.20

LAUNCH 0ATE SEP 7 1970 FLIGHT TINE 128.00 ARRIVAL DATE JAN 13 1971

HELIOCENTRIC COqlC OISTANCE 362.356

RL 150.76 LAL .O0 LOL 343.97 Vk 27.L>14 GAL -4.38 A2'l,. 76.28 HC.A 166.11 5NA 130.1B ECC .17515 INC13.7176 VJ 29.555

RP 107.52 LAP 3.213 LOP 150.45 VP _.069 GAP 1.13 AZP 103.33 TAL Z0|.48 T_P 7.58 RCA 107.38 4PO 152.98 v2 35.145
RC 91.778 GL 60.92 GP -79.29 ZAL 102,_ ZAP 94.03 ETS _6.26 ?AE 96.36 ETE 230,94 7AC 21.04 ETC 228.07 CLP-112.22

PLANET(XENTRI C CONIC

C3 54.251 _ 7._ DLA 41.39 RAL 243.61 RA0 _.0 VEL 13.252 PTH 2.42 _ 9.545 OPA -69.07 RAP 124.50 ECC 1.8928
LNO4 AZMTH LNCH TIN[ L-| TIME INJ LAT INJ _ INJ RT ASC INJ AZMTH ZNJ TIt_ PO CST TIN INJ 2 LAT INJ 2 LONG

58.A6 19 I 40 4433.13 -18.Zl 20|.3_ 131.10 52.17 20 15 34 3833.1 -22.98 19A.88

12J.54 2 2 47 3136._ -J8.19 JOZ.15 131.69 52.16 2 55 4 2536.3 -22.97 95.71

58.46 19 I 40 4433.J3 -18.E1 20|.3E 131.70 52.17 2013 15 34 3833.1 -22.98 194,B8

121.54 2 2 47 3136.28 "1B,19 IOZ.J5 131.69 52.16 2 55 4 2536._ -22.97 95.71

38.46 J9 I 40 4433,13 -lB.21 2131.32 131.70 52.17 20 15 34 3833.1 "22.98 194.88

121.54 2 2 47 3136.E8 -18.19 10"Z.15 131.f_3 52.16 2 55 4 2536.3 -22.97 95.71

DIFFERENTIAL CORRECT|ONS NIO-._3URS_ _XECUTION ACCURACY ORBIT OETERNINATICN ACCURACY

TOE 3._08_ TRA .61[]_ TC3 -.5114 8AU .48|8 _GT L_03.7 _R 1667.5 SG3 130.2 ST 2736.4 SR 1211 .B SS 1079.4

ROE 1.5084 RRA .971Z R_3 -.4239 F_AJ .019f13 RRT .8914 RR: .9680 RIT .9697 CRT .9836 CRS -.9955 CST -.9963

FOE 1.6618 FRA .6_83 FC3 -.2477 _P 1_? _ 3_4_._ R_5 .1203 RI3 .9887 LSA 3174.5 NSA Z_8.6 55A 3.3

Bog 3.8193 _A 1.1516 BC3 ,6643 F_ :_ -433 _G| 31Sl.6 SG2 665.7 THA 28.41 ELl 2985.9 EL2 200.4 ALF 23.65

LAUNCH OATE SEP 7 1970 FLIGHT TIN_ 130.00 ARRIVAL DATE JAN 15 1971

HELIOCENTRIC CONIC DISTANCE 368.513

RL 150.76 LAL .00 LOt. 343.97 VL 27.208 GAL -4.25 A?L 72.00 H_A 169.22 SNA 130.06 ECC .17510 INC17.9953 Vl 29.555

RP IO7.33 LAP 3.31 LOP 153,70 VP 38.052 GAP 1.48 A_P 107.70 TAL 200.77 TAP 9.99 RCA 107.29 APO 152.84 V2 35.240

RC 94.036 GL 64.13 GP -84.|6 ?AL 99.74 ZAP 94,24 ET$ 302.29 ?AE 90.49 ETE 20B.73 _*C 15.45 ETC 204.84 CLP-_36.63
PLANETOCENTR[C CONZC

C3 86.7B3 VHL 9.316 OLA 43.66 RAL 247.77 RA0 6569.7 VI[L 14.427 PTH 2.62 VHP 12.098 0PA -65.89 RAP 112.20 ECC 2.4282

LNO4 AZNTH LN_H TII,_ L-I TIM[ INJ I.AT |NJ LON_ INJ RT AS(: INJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

55.26 19 5 4 45BO.25 -14.08 2|0.71 142.55 48.23 20 21 24 3980.2 -19.32 204,81

124.74 2 32 37 3211.61 -14.06 105._) 142.53 48.23 3 26 9 2611.6 -19.30 99.30

55.26 19 5 4 4580.25 -14.08 210.71 142.55 48.23 _ 21 24 3980.2 -19.32 204.81
124.74 2 32 37 3211.61 -14.06 105.Z0 142.55 48.23 3 26 9 2611.6 -19.30 99.30

55.26 19 5 4 45B0.25 -14.0_ 110.71 142.55 48.23 213 21 24 3980.2 -19.32 204.81

124.74 2 32 37 3211.61 -14.06 105.Z0 14_.55 48.23 3 26 9 2611.6 -19.30 99.30

DIFFERENTIAL CORIq[CTIONS NIO-O:XJR_ EXECUTION ACCURACY ORBIT OETERt41NATION ACCURAC_

TOE 5.0634 TRA 1.4551 TC3 -.)010 8AU .3713 S6T 3_9_.1 _ 7_.9 _3 9_.1 ST 3136.3 SR 215.1 SS 10_7._

ROE -.0_43 RRA .8_JO RC3 -.10_0 F_U .OOT_5 RRT ._114 _ .4_J0 RTI r ._868 CRT .0204 CRS -.0787 CST -.9983

FOE 1.5728 FRA .6786 FC3 -.0773 B_P lO_J'_ SG_ 3477.5 1_5 .1191 R13 .9_91 LSA 3299.7 MSA 222.4 5SA 1.4

BOE 5.0635 EWA 1.6797 _C3 .3L_O FSP -5_ _GI _409.5 SGZ _M.7 THA 4.77 ELl 3136.3 ELZ 215.0 4LF .08

LAUNCH OATE SEP 7 1970 FLIGHT TINE 132.00 ARRIVAL DATE JAN 17 1971

0| STANQ[ 374.535

LOL 343.97 VL Z?.188 GAL -4.(_ AZL _4._H) N(_t

15_o95 VP 3_,O_3 G_P 1o80 AZIP 115.40 TAL

GP -_14,79 ZAL 96,6B ZAP 93.74 ETS 146.54 Z_[

_72.23 SI,,IA 129.93 ECC .175OO INC25.BO82 VI 29.355

199.90 TAP 12.14 RCA 107.19 APO 152.67 v2 35.235

8_.92 ETE 154.75 7AC 8.22 ETC 144.47 CLP 135.92

HELIOCENTRIC C_3NIC

RL 150.76 LA_ .OD

RP 107.55 _P 3,35

RC 96.339 GL 65.6Z
PLAN[TO_ENTRIC CONIC

C3 165.(W_ _q. 12.86_ 01_ 44.19214.15_.04 RN) 6570._ _1[b 16.9_9 PTH

LNCH A_4TH _ TII( L-I TIN[ IN,/ LAT INJ _ INJ RTAS_ INJ AZMTH

34.54 19 19 15 4716.31 -8._5 _l?._l J53.4J 46.43

125.46 2 52 30 333_,_ "_.14 110.63 L_.46 46.43

34.54 19 19 15 4711,31 -8,15 ZIT.Sl 153.48 46.43

125.46 2 52 30 3331.51 -9.24 110.63 153.46 46.43

54.54 19 19 i5 4716,31 -8.15 217,5| 153.48 46.43
125,4S Z 51 30 333Z._ -'_.14 110.63 153.4_ 46.43

DIFFERENTIAL CCI_q[¢T|ONS NZO--C_JII_ (XE_TION ACCURACY

TOE 4.7841 TRA Z.&_|5 TC3 -.0_ _ .0_9 _T _q09.3 _KR Z4,10.3 S_3 73.9

_E-5.23M _A-1.15_ _3 -.003_ F/_-.O01_I RRT -.9493 _F -.9_6 R1T .99_2

FOE 1.6OO_ FRA ,7_ FC3 .0047 BSP IO9_0 SG_ 3_1_,1 _ -.1133 RJ3 -.9924

BOE 7.0953 BRA 2.6_9 _:3 .D_97 FSP -145 SGI $517._ Sr_ _67.5 /PM 137.02

2.92 V#.IP 16.711 OPA

INJ TIN_ PO
213 37 51

348 3

20 37 51

3 48 3

20 37 51

3 4B 3

-_.50 RAP 100.83 ECC 3.7254

CST TIM INJ 2 LAT INJ 2 LONG
4116.3 -13.71 211.97

273_.6 -13.70 105.10

4116.3 -13.71 211.97
_732.6 o13.70 105.10

41|6.3 -13.71 211.97

2732.6 -13,70 105.10

ORBIT OETERMINATION ACCURACY

ST 2177.3 SR 2342.8 SS 1049.2

CRT -.9932 DR& .9945 CST -.9999

LSA 3360.5 MS4 193.1 SSA 1.7

ELI 3192.9 EL2 186.4 ALF 132.89
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH 0ATE SEP 7 1970

HEL I(XENTRIC CONIC
RL l _O. 76 LAL .00

RP 107.$7 LAP 3.]7

RE 9B.624 GL 62.35

PLANIE TOCENTR I C CC_|C

C3 418.210 YHL Z0.4_0

LNO_ ATI4TH LNCH TIN[

60.28 19 57 7

119.72 2 42 3

60.28 19 $7 7

119.72 Z 42 3

60.28 19 57 7

119.72 2 42 3

FLIGHT TINE 134.00 ARRIVAL 0ATE

DI STANCE 380.220

LOL 343.97 VL 27.167 GAL -3.84 AZL 48.06 HCA I74.95 SNA 129.78 IrCC .|7463 INCAI .9372 VJ 29.555

LCP 160._ VP 38.012 GAP 2.02 AZP 131.83 TAL 198.71 TAP 13.66 RCA 107.12 APO 152.44 v2 35.229

GP -74.26 7AL 93.87 ZAP 92.65 ETS 2OI.60 ZAE 71.08 ETE IJI.a6 ZAC 4.10 ETC 322.59 CLP 99.80

DLA 40.13 RAL 255.48 RAO 6572.Z XEL 23.227 PTN 3.28 VHP Z6.508 0PA -50.27 RAP 90.75 ECC 7.8827

L-| TIN[ INJ LAT XNJ LONG INJ RT ASC |NJ A2'IATH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

4_-t,'93 -2.32 217.04 162.74 49.92 21 16 39 4171.9 -7.45 211.29

3520._ -2.31 121.74 1_.73 49.92 3 40 43 2920.3 -7.43 115.99

4771.93 -2.32 217.04 |62.74 49.92 21 16 39 4171.9 -7.45 211.29

3520.26 -2.31 121.74 162.73 49.92 3 40 43 2920.3 -7.43 115.99

4771.93 -2.32 Z17.04 162.74 49.92 21 16 39 4171.9 -7.A5 211.Z9

3520.26 -2.31 121.74 162.73 49.92 3 40 43 29213.3 -7.43 115.99

JAN 19 1971

OIFFERENTIAL CORI_CTIONS

TOE .0490 TRA 1.6024 TC3 -.0|75 8AU .9646

R0-10.6585 RRA-4.6416 RC3 -.1716 FAU....OI719

FOE 1.9281 FRA 1.0662 FC3 .0356 85P |0710

80E10.6586 BRA 4.9104 6C3 .1725 F_P -189

LAUNO4 0ATE SEP 7 1970

HELIOCENTRIC CONIC
RL 150.76 LAL .00

RP 107.59 LAP 3.39

RC 100.910 GL 46.40

PLAN[T(XENTRIC CONIC

C313_.177 _ 36.989
LNCJ4 ATMTN LNCH TIN[

gO.O0 I 42 50

9O :00 21 I I

100.00 3 23 36

lO0.O0 L_Z 2 56

110.00 5 10 24

110.00 22 32 37

01FFERI[NTIAL CORreCTIONS

T0[-4.8182 TRA .5006 TC3 -.(_O2 8AU 4.| 339

R0-12.6204 R_A-e.8796 RE3 -.2113 FAU-.07094

FOE 2.5541FRA 2.0(_6 FC3 .0449 8SP 8409

BOE13.5089 BRA 8.8937 BE3 .2_Z60 FSP -154

NIO-COJRSE EXECUTION ACCURACY ORBIT OETER_AINATION ACCURACY

SGT $91.7 _ 3_07.7 563 59.0 ST 176.7 SR )029.6 SS 1266.1

RRT -.4768 RAF -._43 RTF .5608 CRT -.2444 CRS .9990 CST -.2872

,_ _557.2 f_3 -.0866 RI3 -.9954 LSA 3283.4 NSA 178.7 SSA 1.8

S_I 3519.2 S_?. 518.4 THA 94.70 ELI _029.9 EL2 171.3 ALF 90.82

FLIGHT TINE 1_6.00 ARRIVAL DATE JAN 21 1971

DISTANCE 384.718

LCL 343.97 VL 27.143 GAL -3.36 Aiq. 8.64 _ 176.97 S*AA 129.62 ECC .17_O8 INC81.3571 VI 29.555

LOP 163.45 VP 37.969 GAP 1.91A2P 171.34 TAL 196.45 TAP 13.02 RCA JOT.JR APO 152.05 v2 35.222

GP -51.71 7AL 91.79 ZAP 91.37 ETS 187.20 7N[ 48.32 ETE 96.73 ZAC 26.14 ETC 283.67 CLP 92.20

DLA 23.86 RAL 256.06 RAD 6573.1 V[L _8.594 PTH 3.55 VHP 47.843 DPA -28.43 RAP 82.93 ECC23.5167
L-I TINE INJ I.AT |NJ LO_ |NJ RT ASC INJ AZNTH INJ TII4E PO CST TIN INJ 2 LAT INJ 2 LGNG

3754.7& -13.82 148.61 173.74 65.04 2 45 25 3154.8 -17.07 139.45

4679.93 14.87 199.43 160.76 65.62 22 19 I 4079.9 11.46 192.41

3429.90 -16.39 123.96 174.99 64.65 4 20 46 2829.9 -19.67 116.71

4480.04 17.46 183.91 159.53 65.34 23 17 36 3880.0 13.99 176.44

_O95.76 -22.39 101.M 178.08 63.47 6 2 0 2495.8 -25.77 94.15

4_86.95 23.50 173.44 156.51 64.43 23 45 44 3786.9 19.86 166.18

NID-C..OJR_ [XECUTION ACCURACY ORBIT OETEI_4IN_TION ACCURACY

SGT 957.2 S_R L_3_O.I SG3 53.4 ST 747.0 SR 2006.8 SS 1689.3
RRT .80_Z I_ r -._38J0 RTF" -.7831 ERT .9662 CRS .9997 EST .9593

SG_ 3073.0 R_3 -.0_104 RI3 -.9957 LSA 2720.5 XSA 195.8 SSA 1.4

SG| 30Z4.4 _,_2 544.3 THA 74.65 ELI 2133.7 El,._ 181.2 ALF 70.07

L,_UNCH 0_TE SEP 7 1970 FLIGHT TINE 138.00 ARRIVAL 0ATE JAN 23 1971

OISTANCE 395.769

LOL 343.97 VL 27.117 GAL -4,16 AZL 141.23 HCA 184.36 ,SNA 129.44 ECC .17959 INC51.2334 Vl 29.555

LOP 166.70 VP 37.963 GAP 3.59 AZP 38.85 TAL 199.67 TAP 24.03 RCA 106.19 APO 152.68 V2 35.215

GP 68.42 7AL 93.56 ZAP 94.05 ETS 178.94 7AE 72.42 ETE 266.16 7AE 145.56 ETC 280.93 CLP 101.07

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP 107.61 LAP 3.39

RE 103.196 GL -58.92

PLANET_ENTRIC CONIC
C3 606.214 VHL 24.621 0LA -77.13 RAL Z05.36 RAD 6572.6 VEL 26.972 PTH 3.39 VHP 31.740 OPA 85._0 RAP 326.08 ECCID.9767

LNCH AFNTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1_.65 2 28 48 2426.72 1.49 81.91 I15.01 167.13 3 9 15 1826.7 9.28 _0.52

165.35 13 30 30 637.99 1.49 283.52 115.03 167.13 13 41 8 38.0 9.29 282.14

14.65 2 28 48 2426.72 1.49 81.91 115.01 167.13 3 9 15 1826.7 9.28 80.52

165.35 13 30 30 637.99 1.49 283.52 115.03 167.13 13 41 8 38.0 9.29 282.1A

14.65 2 25 48 2426.72 1.49 81.91 115.01 167.13 3 9 15 1626.7 9.28 80.52

165.39 13 30 30 637.99 1.49 283.52 115.03 167.13 13 41 8 _8.0 9.29 282.14

OIFFERENTIAL COR1RECTIOI_ NIO-(,OJ_S[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE 3.7268 TRA .8787 TC3 -.0_26 BAU 1.8127 SGT 1326.8 SG_ 3_3.2 _G3 60.5 ST 910.0 SR 2985.8 SS 1733.4

R0-12.7241 RRA-I.Z'_Z2 RC3 .2079 FAU-.OZG_3 RRT -.9"_0 I_F ._9 R1T -.91_0 CRT -.9840 ORS -.9999 CST .9821

FOE-2.6972 FRA -.2377 FC3 .0380 65P 11197 $6_ 3634.0 R_3 -.0_00 RI3 .9962 LSA 3566.9 NSA 159.8 5$A 1.8

80213.2587 BRA 1.5093 8C3 .L_37 FSP -190- SGI 3_03.5 _ 470.3 THA 110.32 ELI 3117.6 EL._ 155.1 ALF 106.74

LAUNO_ DATE SEP 7 1970 FLIGHT TINE 140.0_ ARRIVAL DATE JAN 25 1971

HELICCENTRIC C..CNIC DISTANCE 401.182
RL 150.76 LAL .00 LCL 343.97 VL Z?.089 GAL -3.85 ATL 119.83 14CA 186.87 Sl4A 1_3.25 ECC .17910 INC29.6291 V! 29.555

RP 107.64 LAP 3.39 LOP J69.94 VP 37.936 GAP 3.73 A2P _0.55 TAL 19_.17 TAP 25.04 I_A 106.10 APO 152.40 V2 35.207

RC 105.482 GL -'65.0_ GP 80.09 ZAL 95.36 2AP 97.01 ITS |52._O 7AI[ 86.84 ETE 239.31 7AC 158.14 ETC 267.95 CLP 135.12

PLAN[TOCENTRIC C(_NIC
C3 217,155 _ 14.736 OLA -78.|8 RAt. 173.83 RAO 8571.Z t_L 18.39_ PTH 3.04 VHP 19.017 DPA 73.70 RAP 26J .40 ECC 4.5738

LNCH A2'I4TH LNCH TINE L-I TIN[ INJ LAT INJ _ INJ RT AS_ INJ A214TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
13.49 0 20 39 2319.87 8.74 81.45 81.97 168.D4 0 _9 18 1719.9 16.56 80.14

166.55 11 27 7 _815.43 8.74 259.79 8|°99 168.04 13 4 2 5215.4 16.56 258.48

13.45 0 20 H 2319.87 8.74 81.4_ 81.97 168.04 0 59 18 1719.9 16.56 80.14

166.55 11 27 7 _815.43 8.74 R59.79 81.99 168.04 13 4 2 _21_.4 16.56 258.48

13.45 0 210 39 7319.87 8.74 81.45 81.97 168.04 0 59 18 1719.9 16.56 80.14
166.55 11 27 7 5815.43 8.74 _58.79 81._ 168.04 13 4 2 5215.4 16.56 258.48

DIFFERENTIAL CORRECTIONS XlO_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0[-1.6353 TRA -.1152 TC3 -.0(_| _U ._18_ _T 67_.8 SGR 3897.7 S(,3 76.0 ST 639.2 SR 2192.2 55 912.2

ROE-§.0028 RRA-I.7755 RC3 .07_0 FAU-.0(X_4 RRT .75|3 RRF .9941 RTF .8142 CRT .9299 CRS -.9966 CST -.9570

FDE-I.3169 FRA -.3769 FC3 .0025 8SP 12_0_ _ 3955.3 R23 -.0874 R13 .9955 LSA 2448.1NSA 231.5 SSA 1.5

BOg 5.2632 _RA 1.7793 8C3 .0753 FSP -244 S61 _30.8 $62 440.2 THA 82.52 ELI 2272.2 EL2 _-26.8 ALF 74.67
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH OATE SEP 7 |970 FLIGHT TINE 142.0{) ARRIVAL 0ATE JAN 27 I9_71

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP 107.66 LAP 3.57

RC 107.765 GL -64.76

PLANE TOCENTRI C CONIC

C3 IO6.158 VHL I0.305

LN_H AZNTH LINK_H TIN[

15.57 0 18 ZZ

164.65 11 17 13

15.57 0 18 22

164.65 1! 17 13

15.57 0 18

164.63 II 17 13

C I STANCE 407.036

LOL 545.97 VL 27.060 GAL -5.61 AZL IT0.|9 HCA 189.81 S_4A

LOP 175.18 VP 57.9(37 GAP 5.99 AZP 7{].08 TAL 196.99 TAP

GP 79.25 ZAL 97.08 ZAP 100.68 ET$ 77.95 7AE 95.52 ETE

IZ9.05 ECC .17955 INCZO.1883 VI Z9.555

26.80 RCA 105.91 APO 152.Z0 V2 55.198

165.16 ZAC 16Z.89 ETC 214.98 CLP-175.88

DLA -76.50 RAL 177.30 RAD 6570.0 VEL 15.083 PTH 2.71 VHP 13.364 DPA 64.84

L-I TIN[ INJ LAT INJ LCIq_ INJ RT AS( INJ A2'NTH INJ TIN[ PO EST TIM

2188.75 17.14 78.64 78.04 165.86 0 54 50 1588.7

5690.43 17.15 258.87 78.07 165.86 12 52 3 5090.4

2188.75 17.1A 78.64 78.04 165.86 0 54 50 1588.7

5690.43 17.15 25_.87 78.07 165.86 12 52 3 5090.4

2188.73 17.14 78.64 78.04 165.86 0 54 50 1588.7

569_.43 17.15 258.87 78.07 J65.86 12 52 3 5090.4

DIFFERENTIAL CCRRECTIONS

TDE-3.4085 TRA-I.4860 TC3 -.2060 BAU .2925

ROE .6577 I_RA -.2120 RE3 -.0047 FAU .01135

FOE-1.1629 FRA -.39_ FC3 " .09"Z6 8SP 126_0
60E 3.4714 _A I.SOIO 8C3 .ZI_51FSP -322

RAP 252.26 Ecc 2.7471

INJ 2 LAT INJ 2 L(:_I6
24.89 76.91

24.89 257.14

24.89 76.91

24.89 257.14
74.89 76.91

24.89 257.I4
ORBIT OETERMINATIC_I ACCURACY

ST 2172.9 SR 395.9 SS 815.4
CRT -.6|87 CRS .69_0 CST -.9953

LSA 2333.2 NSA 315.1 SSA 2.1

ELI 2186.9 EL2 309.0 ALF 173.44

MI0-COURSE E_ECUTION ACCURACY

SGT 4038.8 SC_ 623.8 S_3 IDO.4

RRT .4366 mF .3359 RTF .9925

5G6 4086.7 R23 -.1178 RI3 .9914

SGI 4048.2 5¢2 559.9 THA 3.93

LAUNCH DATE SEP 7 1970 FLIGHT Till[ 144.00 ARRIVAL DATE JAN 29 1971

H£LIOCENTRIC CONIC

Rb 150.76 LAL .00

RP 107.69 LAP 3.34

RC 110.O46 GL -62.33

PLANETOCENTRIC CONIC

C3 63.393 VHt. 7.962
LNOI A2'NTH LNCH TIME

17.37 0 52 II

162.63 lI 43 0

17.37 0 52 II

162.63 II 43 0

17.37 0 32 11

162.63 11 43 0

01STANEE 413.019

LOL 343.97 VL 27.029 GAk -3.41 A21. 105.15 H_ 192.89 SlAA 128.84 ECC .17990
LOP 176.43 VP 37.877 GAP 4.28 A21_ 75.L_ TAL 195.89 TAP 28.78 RCA 105.66

GP 73.70 7AL 98.44 ZAP 104.76 ETS 55.99 ZAE 101.47 ETE 143.95 ZAC 162.99

DLA -74.76 RAL !79.77 RAO 65_.Z _EL 13.592 PTH 2.48 VHP 10.433 OPA 57.74
L-I TIME INJ I.AT INJ _ INJ RT ASC INJ AZNTH INJ TINE PO CST TIM

2068.23 24.64 75.20 82.58 163,19 1 26 39 1468.2

5577.15 24.64 257.42 82.61 163.19 13 15 58 4977.3

20C_.23 24.64 75.20 82.58 163.19 1 _6 39 1468.2
55T7.25 24.64 257.4Z 82.61 163.19 13 15 58 4977.3

2068.23 24.64 75.ZD 82.58 163.19 1 26 39 IA68.2

5577.25 24.64 257.42 82.61 163.19 13 lfl 58 4977.3
DIFFERENTIAL CCIRf_CTIONS

T012-2.7543 TRA-I.1972 TC3 -.5587 BAU .4945

ROE 1.5693 _A .2475 RC3 .1683 FAU .02032

F02-1.3584 FRA -.3857 FC3 -.277fl 8SP 12748

BOE 3.1700 8RA 1.2L_Z5 BC3 .3835 FSP -413

MIO-_S(E EXECUTION ACCURACY

SGT 3932.6 SGR 1344.0 SG3 130.1

RRT -.8889 RRF -.9579 RTF .9785

SG6 4156.0 _3 .1487 213 -.9860

5GI 4114,1 S&2 588.6 THA 162.74

INC15.1494 Vl 29.555

APO 152.02 v2 35.189

ETC 215.74 CLP-155.14

RAP 247.30 ECC 2.0433

INJ 2 LAT JNJ 2 LONG

32.27 72.89

32.28 255.11

32.27 72.69

32.28 255.11

32.27 72.89

32.28 255.11

CRBIT 0ETERNINATION ACCURACY

ST 2212.8 5R 1147.5 SS 926.4

CRT -.9604 ORS .9908 CST -.9892
LSA 2642.7 MSA 296.0 SSA 2.9

ELI 2476.2 EL2 285.8 ALF 153.14

LAUNCH 0ATE 5£P 7 1970

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP 107.72 LAP 3.3(3

RC 112.524 GL -59.12

PLAN[TOCENTRIC CONIC

C3 42.961 VHL 6.554

LN(.H ATMTH LNCH TIN[

19.57 1 33 44

160.43 12 15 51

19.57 1 33 44

160.43 12 15 31

19.57 1 33 44

160.43 12 15 31

FLIGHT TIN[ 146.00

OISTANEE 419.043

LOL 545.97 VL 26.997 GAL -3.213 ATL 102.05 HCA 196.05 SMA

LO1_179.66 VP 37.845 GAP 4.58 AZP 78.41 TAL 194.80 TAP

GP 67.79 ?AL 99,38 ZAP 109.03 ETS 50.73 ?AE 106,37 ETE

ARRIVAL DATE JAN 31 1971

128.63 ECC .18065 INC12.0455 Vl 29.555

".0.83 RCA 105.39 APO 151.86 v2 35.179

140.01 ZAC 160.40 ETC 227.18 CLP-149,59

CLA -72.85 RAL 189.06 RA0 6568.6 VEL 12.819 PTH 2.33 W4P

L-I TIM[ INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIN[

1967.26 30.§7 71.17 8_.54 159.98 2 6 31

5485.54 30.58 255.61 88.57 159.97 13 46 57

1967.26 3(3.57 71.17 88.54 159.98 2 6 31

5485.54 30.58 255.61 88.57 159.97 13 46 57

1967.26 30.57 71.17 _.54 159.98 2 6 31

5485.54 _0.58 255.61 88.57 159.97 13 46 57
NIO-(.O_SE EXECUTION ACCURACY

SGT 3971.8 _ 1639.1 S_3 166.9

RRT -._3 I_F -._215 RTIr .9717
42_HL7 RL_ .1676 RI3 -.9819

_k;l 4257.9 Jk*,_ 576.2 THA 158.67

FLIGP_T TINE 148.00

8ISTAJMCE 415.082

LOt. 343.97 VL 16.964 GAL -Z.99 A2L 99.94 PICA 199.20 SNA

LOP 182.90 VP 37.8|2 GAP 4.89 AZP 80.60 TAL 193.69 T_P

GP 62.17 ZAL _.88 ZAP 113.34 ET$ 48.97 ZAE 110.41ETE

OLA -70.75 RAL 168._ RAO 65(18.3 _IEI. 12.373 PTN 2._3 VHP

8.727 OPA 51.47 RAP 243.96 ECC 1.7070

PO C$1 TIM INJ 2 LAT INJ 2 LONG

1367.3 38.04 68.12

4885.5 38.05 252.55

1367.3 38.04 68.12

4885.5 38.05 252.55

1367.3 38.04 68.12

4885.5 38.05 252.55

ORBIT 0ETERNIN_TION ACCURACY

ST 2487.6 _ 1395.7 SS 1086.7

CRT -.9798 CRS .9978 CST -.9909

LSA 3041.3 NSA 259.9 SSA 3.6

ELI 2841.9 EL2 244.4 ALF 150.97

ARRIVAL DATE FEB 2 1971

128.40 ECC .18149 IN(. 9.9413 Vl 29.55_

32.89 RCA 105.10 APO 151.71 v2 35.169

140.06 7AC 156.69 ETC 235.86 CLP-148.07

DIFFERENTIAL CORRECTIONS

TOE-2.6605 TRA -,_915 TC3-1.0016 BAU .6127

ROE t.§759 RRA .2517 RC3 .3674 FAU .OLdie7

FOE-| .6060 FRA -.3652 FC3 -.5858 8SP 135_

_OE 3.0922 _A'A 1.02_0 BC3 1.0668 FSP -548

LAUNCH DATE SIEP 7 1970

HELIOCENTRIC CONIC
RL 150.76 LAL .00

RP 107.75 LAP 3.26

RC 114.5_ 6L -55.63

PLANET_ENTRIC CONIC

C3 31.717 VHq. 5.632

LNCH A2'NTH LNCH TINE L-I TINE IN./ I.AT

2_._O .2 14 49 11_4.80 34.96

158.00 IZ 46 24 5414.8_ 34.97

22.00 Z 14 49 1_4.80 34.|N_

138.00 12 46_24 5414.82 34.97
22.00 2 14 49 1884.80 34.96

158.00 12 46 24 _4|4.82 34.97

DIFFERENTIAL CORI_CTIOql,q

TDE-2.6062 TRA -.8|71 TC3-1.500§ _kU .67_fl

ROE 1.4197 RRA .179Z RC3 .53_Z FAU .03G19

FDE-1.7768 FRA -.3042 FC3 -._S B_P 1_._2
BOE 2.9678 _A .83_ BC3 1.S931FSP --G54

7.662 0PA

INJ LO_ INJ RT A_C INJ AZNTH INJ TIN[

66.60 93.93 156.28 2 46 14

_3._4 93.95 1_4_.27 14 16 39

M.(}O 93.93 1_6.E8 2 46 14

Z53.34 93.95 1fl6.27 I_ 16 39

66._0 93,93 1S6.18 2 46 14

153,54 93.9S 156._7 14 16 39

MID-_UI_J£ E)_OUTION ACC"U_ACY

SGT 4030.5 &7,R 16_9.9 SG3 200.7

I_T -.9331 I_F -.g_64 RIT .9664

SC.8 43_8.9 _3 .18G5 R|3 -.9770

_61 4313.2SG2 556.5 THA 158.61

45.71 RAP 241.62 ECC 1.5220

PO CST TIM INJ 2 LAT INJ 2 LONG
1284.8 42.21 62.68

4814.8 42.22 2A9.62

1284.8 42.21 62.68

4814.8 42.22 249.62

1284.8 42.21 62.68

4814.8 42.22 249.62

OR1BIT 0ETERNIN_TION ACCURACY

ST 2757.7 5R 1454.0 SS 1211.3

CRT -.9866 CRS .9992 CST -.9924
LSA 3336.5 MSA 232.3 SSA 4.5

ELl 3110.5 EL2 210.0 ALF 152.38
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES *VOL 5, 197Op

LAUNCH CATE EP 7 1970

PEL IOCENTRIC CONIC

RL 150.76 LAL .00

RP 107.79 LAP 3.20

Re 116.871 GL -52.09

PLANE T(XENTRXC CONIC

C3 24.903 VHL 4.990

LNCH ATNTH LNCH TIN[

24.61 2 53 14

155.39 13 13 33

24.61 2 53 14

155.39 13 13 35

24.61 2 53, 14

155.39 13 13 33

FLIGHT TIN[ 150.00 ARRIVAL 0ATE FEB 4 1971

CI STANCE 431.119

LOL 345.97 VL 26.930 GAL -2.76 ATL 98.42 HCA 202.39 S_4A 12B.IB ECC .I8247

LOP 186.14 VP 37.777 GAP 5.2_ AZP 82.21 TAL 192.36 TAP 34.95 RC4 104.79

GP 56.96 ZAL 99.93 ZAP 117.58 ETS 48.25 2AE 113.75 ETE 141.52 ZAC 152.69

INC 8.4165 Vl 29.555

APO 151.56 v2 35.158

ETC 241.68 CLP-148.10

DLA -68.49 RAL 206.29 RAO 6568.0 VEL 12.095 PTH 2.16 VHP 6.970 DPA 40.38 RAP 240.00 ECC 1.4098

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 L(_G

1817.31 38.04 61.65 98.33 152.26 3 23 31 1217.3 45.01 56.81

5361.75 38.04 251.35 98.35 152.25 14 42 53 4761.8 45.01 246.51

1817.31 38.04 61.63 98.33 132.26 3 23 31 1217.3 45.01 56.81

5361.75 38.04 251,35 96.35 152.25 14 42 55 4761.8 45.01 246.51

1817.31 38.04 61.63 98.33 152.26 3 23 31 1217.3 45.01 56.81

5361.75 38.04 251.35 98,35 152.25 14 42 55 4761.8 45.01 246.51

OIFrERENTIAL _CTIONS NI0-COURS[ EXECUTION ACCURACY ORBIT DETER_4INATION ACCURACY

TO£-2.5310 TRA -.C_'Z TC3-2.0572 BAU .7205 SGT 4129,4 _ 1_.9 SG3 231.9 ST 2973.8 SR 1418.1 SS 1291 .9

ROE 1.2319 RRA .1069 RC3 .6723 rAu .04245 gRT -.9)63 RRF -.9866 RTF .9631 CRT -.9899 CRS .9996 CST -.9932

F0[-1.8992 FRA -.LP_02 FC3-1.4757 BSP 13861 S_B 442B,8 R_3 .1987 R13 -.9728 LSA 3332.5 MSA 211.6 SSA 5.4

801[ 2.8149 BRA .6777 BC3 2.1642 FSP -753 S&I 4397.2 S_ 518.0 THA 159.74 ELI 3289.6 EL2 181 .B ALF 154.65

LAUNCH DATE SEP 7 1970 FLI_T TINE |52.00 ARRIVAL DATE FEB 6 1971

P_LIOCENTRIC CCNIC 0ISTANCE 437.149

RL 150.76 LAL .00 LOL 343.97 Vk 16.895 GAL -2.54 AZL 97.16 HC4 205.58 SNA 127.94 KCC .18357 INC 7.2558 vJ 29.555

RP 107.82 LAP 3.13 LOP 189.37 VP 37.742 GAP 3.50 AZP 83.45 TAL 191.41 TAP 36.99 RCA 104.46 APO 151.43 v2 35.147

RC 119.138 GL -48.57 GP 32.19 7AL _.56 ZAP IR1.64 KTS 47.86 Z/UE 116.48 ETE 143.57 ?AC 14H.78 ETC 245.63 CLP-148.82

PLAN[TCCENTRIC CONIC

C3 20.482 VHL 4.526 OLA -_.14 RAL 2|3._J gAD 6567.8 VEL 11.911PTH 2.12 VHP 6.514 DPA 35.46 RAP 238.96 ECC 1.3371
LNO4 A_NTH LNCH TIN[ L-I TINE INJ LAT INJ _ INJ RT ASC INJ A2_ITH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

27.35 3 28 48 1761.23 40.04 56.5(_ 101.86 148.11 3 58 10 1161.2 46.68 -0.76

152.65 13 36 58 53L_Z.94 40.05 249.18 101.88 148.11 13 5 41 4722.9 46.69 243.44

27.35 3 28 48 1761.25 40.04 _.50 101.86 148.11 3 58 10 1161.2 46.68 50.76

152.65 13 36 58 53_Z.94 40.05 249.18 IOI.88 148.11 15 3 41 4722.9 46.69 243.44

27.35 3 28 48 1761.23 40.04 56._ 101.86 148.11 3 5B 10 1161.2 46.68 50.76

152.65 13 36 _ 5322.94 40.05 249.18 |01.88 148.11 15 5 41 4722.9 46.69 243.44

DIFFERENTIAL CORRECTIONS N|0-COURSIE EXECUTION ACCURACY ORBIT DETERNINATZON ACCURACY

TDE-2.4313 TRA -.3339 TC3-2.652_ BAU .7565 SGT 4246.2 SGR 1510.2 ,_,3 258.5 ST 3119.4 SR 1331.2 SS 1325.6

ROE 1.0308 RRA .0437 RC3 .7736 FAU .04735 RRT -.9_ _ -.9_O RIT ._11 CRT -.9916 ORS .9999 C$T -.9935

FDE-1.8577 FRA-.1189 FC3-2.0014 8SP 14127 S_ 4_O6.8 R_3 .2048 R13 -.9694 LSA 3636.1NSA 196.2 5SA 6.4

BOE 2.6486 8RA .5359 BC3 2.7628 FSP -840 SGI 4479.4 S_2 496.3 THA 161.31 ELI 3387.9 EL2 158.2 ALF 157.01

LAUNCH D4TE S(P 7 1970 FLIGHT TIN[ 154.00 ARRIVAL D4TE FEB 8 1971

HELIOCENTRIC CONIC DISTANCE 443.166

RL 150.76 LAL .00 LOL 343.97 VL 26.859 GAL -2._0 A?L 96.34 PICA 208.78 SMA 127.70 ECC .18479 INC 6.3382 VJ 29.555

RP 107.86 LAP 3.05 LOP 192.60 VP 37.706 GAP 5.81 A?P 84.44 TAL 190.23 TAP 39.01RCA 104.11APO 151.30 V2 35.136

RC 121.402 GL -45.14 GP 47.86 7AL 98.78 _AP 125.47 ETS 47.39 74[ 118.68 ET[ 145.87 ZAC 145.12 ETC 248.44 CLP-149.87

PLAN[TCX_ENTRIC CONIC

C3 17.472 VHL 4.180 0L4 -63.75 RAL LPZ0.38 RAD 6567.7 V_L 11.784 PTH 2.08 VHP 6.215 0PA 30.94 RAP 238.36 ECC 1.2875

LNCH A_NTH LN_H TIN[ L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ ATHTH INJ TIN[ PO CST T_M INJ _ L4T INJ 2 LONG

30.16 4 | 59 1713.67 41.19 51.31 104.79 144.00 4 30 33 1113.7 47.47 44.78

149.84 13 57 ID 5295.62 41.20 247.16 104.81 143.99 15 25 25 4695.6 47.48 240.63

30.16 4 I 59 1713.67 41.19 51.31 IO4.79 144.00 4 30 33 1113.7 47.47 44.78

149.84 13 57 I0 5295.62 41.20 247.16 104.81 143.99 15 25 23 4695.6 47.48 240.63

30.16 4 I 59 1713.67 41.19 31.31 104.79 144.00 4 _(J 33 1113.7 47.47 44.78

149.84 13 57 10 5295.62 41.20 247.16 104.81 143.99 13 25 25 4695.6 47.4_ 240.63

DIFFERENTIAL COI_IECTIONS NID.-C_R_IE EXECUTION ACCURACY C_IT 0KT[RNINATION ACCURACY

TDK-2.3147 TRA -,4033 TC3-3.2_45 BAU .7873 SGT 4367,6 _d_ 140_.0 SG3 279.4 ST 3195.9 5R 1221 .1 55 1316.9

RO_ .8907 _ -.0044 RC3 .B3_B FAU ,05091 RRT -.9383 RI_ -.9821R1T .9597 CRT -.9927 CRS .9999 CST -.9933

FOE-1.7885 FRA -.0037 FC3-2.52"25 BSP 14404 _ 4588.9 RZ3 .2037 RI3 -.9666 LSA 3661.3 HSA 184.6 SSA 7.5

_OE 2.4801 6RA .4033 _3 3.3703 FSP -909 SGI 4565.2 S_ 465.7 THA 162.99 EL1 3418.4 EL2 138.D ALF 159.19

L4UNCH DATE SEP 7 1970 FLI_.IT TIN_ 156.00 ARRIVAL DATE FEB 10 1971

H[LIC_ENTRIC CONIC

RL 150.76 LAL ,00

RP 107.89 LAP 2.9_

RC 123.660 GL -41.80

PL4NETt_KNTRIC CONIC

C3 15.352 VPP,. 3.918

LNO4 A_qTH LNCH TIN[ L-I TIN[
33.03 4 33 18 1672.43

146.97 14 14 43 5277.76

33.03 4 33 18 1672.43

146.97 14 14 43 3Z77.76

33.03 4 33 18 1672.43

146.97 14 14 43 5Z77.76
DIFFERENTIAL COqlR1ECTIO_q,

TD£-2.1878 TRA -.2738

ROE .7553 RRA -.0441

FOE-I.6709 FRA ,1121

BOE 2.3145 BRA .2773

DISTANCE 449.170

LQ. 343.97 VL ,_.8LPZ GAL "_.05 AZI. 95._9 _J_ 211.98 SNA

LOP 195.83 VP 37.669 GAP 6.11AZP 85._5 TAL 189.02 TAP

GP 43.97 ZAL 97.63 ZAP 129.05 _TS 47.35 Z_4[ 120.43 ETE

INJ I,_T

41.67

41.68

41.67

41.68

41.67

4|,f_

TC3-3.8727 _U .8147

R_3 .8709 FAU .05317

FC3-2._6 B_P 14694

BC3 3._4 trsP -'961

127.46 ECC .18612 |NC 5.5907 Vl 29.555

41.00 RCA 103.74 4PO 151.18 v2 35.124

14_.22 ?AC 141.77 ETC 250.51 CLP-151.08

OLA -61.33 RAI. 226._10 _ 6567.6 VI[L 11.693 PTH E.06 VHP 6.025 0PA 26.81 RAP 238.15 ECC 1.2526

|NJ LON_ |NJ RT AS(: |NJ AZNTH INJ T|NE PO C$T TIN INJ 2 LAT _NJ 2 LONG

46.Zl 107.37 140.04 5 I 11 1072.4 47.56 39.02

245.41 107.38 140.03 15 42 40 4677.8 47.57 238.21

46.21 107.37 140.04 5 1 11 1072.4 47.56 39.02

24_.41 107.38 140.03 15 42 40 4677.8 47.57 238.21

46._I 107.37 140.04 5 I 11 1072.4 47.56 39.02

Z45.41 107.38 140.03 15 42 40 4677.8 47.57 238.21

NI0-C,O, IIE_J_ EXECUTION ACCURAC_ O_BIT DETERNINATION ACCURAC_

_GT 4487.9 _ 130_.3 SG3 294.4 ST 3210.3 SR 1105.4 SS 1273.6

RRT -.9376 _RF -.9778 RIT .9589 CRT -.9934 CRS .9999 CST -.9928

S_ 46_3.B R_3 ._0|3 R|3 -.9_45 LSA 3622.0 MSA 175.6 SSA 8.8

SGI 4653.3 $62 437.7 THA 164.61 EL1 3393.1 EL2 120.0 ALF 161 .09

1474



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH GATE ,_P 7 1970 FLIGHT TIME 158.00 ARRIVAL CATE FEB 12 1971

HELIOCENTRIC CONIC

RL 150.76 LAL -00

RP 107.93 LAP 2.86

RC 1Z5.912 GL -38.56

PLANE TOCENTRIC CONIC

C] I].828 VHL ].719

LN_H ATMTH LN_H TINE

35.92 5 3 14
144.08 14 30 3

35.92 5 3 14

144.08 14 _ 3
35.9Z 5 ] 14

144.O8 14 30 3

CISTANCE 455.158

LC¢ ]43.97 VL 26.785 GAL -1.79 AZL 94.97 HCA 215.19 ,_A

LOP 199.05 VP ]7.631 GAP 6.41 AZP 85.94 TAL 187.79 TAP

GP 40.48 7AL 96.14 ZAP 132.36 [TS 47.13 ZAE 121.79 ETE

127.22 ECC .18756 INC 4,9665 VI 29.555

42.97 RCA 103.36 APO 151.08 V2 35.112

150.51 ZAC 138.76 ETC 252.10 CLP-152.]6

CLA -58.90 RAL 232.18 RA0 6567.5 VEL 11.628 PTH Z.O4 VHP 5.913 0PA 23.04

L-I TII,_ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PC) CST TIN
1635.84 41.60 41.27 109.78 136.31 5 30 30 1035.8

5267,91 41.61 244.02 109,79 |36.30 15 57 51 4667.9

1635.84 41,60 41.27 109.78 136.31 5 30 30 1035.8

5267.91 41.61 244.02 109.79 136.30 15 57 51 4667.9

1635.84 41.60 41.27 109.78 136.31 5 30 30 J035.8

5267.91 41.61 244.02 109.79 136.30 15 57 51 4667.9

DIFFERENTIAL CORRECTIONS

TCE-2.0544 TRA -.1419 TC3-4.4597 BAU .8402

ROE ,6433 RRA -.0763 RC3 .8758 FAU .05432

FOE-I,5215 FRA .2316 FC3-3.4008 BSP 14980
80E 2.1528 8RA .1612 8C3 4.5449 FSP -994

RAP 238.26 ECC 1.2276

INJ 2 LAT INJ 2 LONG

47.12 ]].57

47.1] 236.31

47.12 33.57

47.13 236.31

47.12 33.57

47.13 236.31

ORBIT 0ETERMINATION ACCURAC¢

ST 3169.6 SR 993.7 SS 120].0

CRT -.9940 CRS .9997 CST -.9918

LSA 3528.8 MSA 169.0 SSA 10.1

ELl 3320.1 EL2 10].7 ALF 162.67

MIO-COURSE EXECUTION ACCURACY

SOT 4604.4 ,SGR 1207.7 SG3 303.9

RRT -.9354 R_F -.9719 RTF .9582

,T_ 4760.1 R25 .1951 R13 -.9626

SGI 4742.0 SGZ 414.6 THA 166.11

LAUNCH OATE SEP 7 1970 FLIGHT TIE 160.00 ARRIVAL OATE FEB 14 1971

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP 107.97 LAP 2.75

RC 128.158 GL -35.42

PLANETC_CENTRIC CONIC

C3 12.724 VHL 3.567

LNCH AZHTH LNCH TIIAE

38.85 5 32 lO
141.15 14 43 27

38.85 5 32 10

141.15 14 43 27

38.85 5 32 10

IAI.15 14 43 27

0ISTANCE 461.129

LOL 343.97 VL 26.747 GAL -J.52 A2'L. 94.43 HC_ 218.39 SNA 126.97 ECC .18914

LOP 202.27 VP 37.59"Z GAP 6.72 A2'P 86.52 TAL 1_6.53 TAP 44.92 RCA 102.96

GP 37.37 ZAL _4.34 ZAP 135.41 ET$ 46.94 ZAE 122.84 ETE 152.6_ ZAC 136.08

0LA -56.&8 RAL 237.48 RA0 6567.5 VIEL 11.581PTH 2.03 VHP 5.859 OPA 19.61

Lo! TINE INJ LAT |NJ _ INJ RT ASC XNJ AZNTH INJ TINE PO CST TIN

1602.52 41,11 36.52 112.15 132.86 5 58 52 1002.5

5265.16 41.12 243.03 112,16 132.85 16 11 12 4665.2

1602.52 A1.11 36.5Z 112.15 132.86 5 58 52 1002.5

5265.16 41.12 243,03 112.16 132.85 16 11 12 4665.2

1602.52 41_II 36.52 112.15 132.86 5 58 52 1002.5

5265.16 41.12 243.03 11E.16 132.85 16 11 12 4665.2

OIFFERENTIAL CCR_ECTION$

TOE-I.9183 TRA -.007B TC3-5.0078 BAU .8643

ROE .5528 _A -.1018 RC3 .859A FAU .05453

FOE-I.3569 FRA .3468 FC3-3.7103 BSP 15297
80E 1.9964 eRA .1021BC3 5.0810 FSP -1016

MIO-CO_$E EXECUTION ACCURAC'¢

SOT 4717.9 SOR 1118.9 St,,3 308.8

RRT -.93_ Rf_ -.9644 RTF .9577

SC4B 4848.8 _3 .1806 R13 -.9612

S61 483Z.6 .%2 396.1 THA 167.45

IN( 4.4346 Vl 29.555

APO 150.99 v2 35.099

ETC 253.37 CLP-153.66

RAP 238.6] ECC I,Z094

INJ 2 LAT INJ 2 LONG

46.26 28.46
46.27 23A.96

46.26 28.A6

46.27 23A.96

46.26 28.46

46,27 2]4.96

ORBIT 0ETERNINATION ACCURACY

ST 3083.2 SR 892.6 SS 1114.6

CRT -.9947 CRS .9991 CST -.9902

LSA 3393,8 MSA 164.1 SSA 11.7

ELI 3208.6 EL2 88.0 ALF 163.92

LAUNCH CATE SEP 7 1970

HELIOCENTRIC CONIC

RL 150.76 LAL ,00

RP 108.01 LAP 2.64

RE 130.397 GL -32.39

PLAN[TOCENTRIC CONIC

C3 11.931VHL 3.454

LNCH AZNTH LNCH TIM_

41.82 6 0 24
118.18 14 55 6

41.82 6 0 24

138.18 14 55 6

41.82 6 O 24

138.18 14 55 6

FLIGHT TIME 162.00 ARRIVAL CATE FEB 16 1971

CISTANCE 467.08]

LOL ]4].97 VL 26.709 GAL -1.23 AZL 9],97 HCA 221,59 5HA 126.72 ECC .19085

LOP 205.49 VP 37.553 GAP 7.02 AZP 87.03 TAL 185.25 TAP 46.84 RCA 102.54

GP ]4.60 7AL 92.28 2AP 138.22 ETS 46.78 ZAE 123.64 ETE 154.70 ZAC 13].70

CLA -54.06 RAL 242.48 RAC 6567.5 VEL 11.546 PTH 2.02 VHP 5.848 CPA

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME

1571.45 40.28 31.98 114.55 129.69 6 26 36

5268.91 40.29 242.51 I14,56 129.68 16 22 55

1571.45 40.28 31.9_ 114.55 129.69 6 26 36

5268.91 40.29 242.51 114/56 129.68 16 22 55
1571.45 40.28 31.98 114.55 129.69 6 26 36

5268.91 40.29 242.51 114.56 129.68 16 22 55

MI0-COUR,_E EXECUTION ACCURACY

SGT 4826.6 ,%R 10_9,6 SO3 309.9

RRT °.9270 RRF -.9550 R'rF .9574

SO6 4937.5 RZ3 .1651 R13 -.9601

SOl 4922.4 SO2 _2.4 THA 168.64

FLIGHT TINE 164.0(3

01STANCE 473.01B

LO- 343°97 VL 21_°670 GAL -,94 AZL 9_.57 14(A 224.80 SMA
LOP 208.71 VP 37.514 GAP 7.3_ A2'P 87.47 TAL 183.94 TAP

GP 32.14 ZAL 89.99 2AP 140.610 ETS 46.67 ZAE 124.24 ETE

OLA -51.64 RAL 247.L;_Z RA0 6567.4 VI[L 11.5_2 PTH 2.01 VHP

L-I TINE INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIHE

1541.65 39.18 27.61 117.04 126.82 6 53 56

5278.92 39.19 242.46 117.05 126A,10 16 33 I

1541.65 39.18 27.61 117.04 126.82 6 53 56

5278.92 39,19 242.46 117.05 126.80 16 33 I

1541.65 39,18 27.61 117.04 126.82 6 5] 56

5278.92 39.19 242.46 117.05 126.80 16 33 I

MI0-COURSE EXECUTION _CCURACV

SOT 4927.2 S6R 969.6 $63 307.8

RRT -.9"Z00 RRIr -.9436 RTF .9570

_021.7 R_3 .1481 RI3 -.9591
SOl 5007.6 562 574.0 THA 169.68

eIFFERENTIAL CORRECTIONS

TOE-I.7794 TRA .1_O7 TC3-5._')2_q BAU .8875

ROE .4800 RRA -.ILP'Z6 RE3 .8276 FAU .05401

FOE-I.1859 FRA .4565 FC3-3.9195 BSP 15606

OOE 1.8430 _RA .1792 BE3 5.5639 FSP -1024

LAUNCH OATE S4EP 7 1970

HELIOCENTRIC CONIC

RL 150.76 LAL .(_

RP 108.05 LAP 2,51

RC 132.627 GL -29.46

PLANE TOCENTRIC CONIC

C3 11.]79 VHL 3.373

LNCH ATMTH LN_H TIME

44.82 6 28 15

135.18 15 5 2

44.8E 6 28 15

135,18 15 5 2

44.82 6 28 15

115.18 15 5 2

126,47 ECC
48.74 RCA

156.54 7AC

5.871 CPA

OIFFERENTIAL CORRECTIONS

TOE-I.6383 TRA .2754 TC3-5.9226 BAU .9Oral

RO£ .A219 RRA -.1_2 RC3 .7832 FAU .05285

FEE-1.0166 FRA .5607 FC3-4.0L_9 85P 15893

_0£ 1.6918 8RA .3090 BC3 5.9742 FSP -I022

INC ].9731 Vl 29.555

APO 150.91 V2 ]5.086

ETC 254.42 CLP-154.96

16.49 RAP 239.24 ECC 1.196]

PO CST TIM INJ 2 LAT INJ 2 LONG

971.5 45.08 23.67

4668.9 45.09 2]4.20

971.5 45,08 _3.67

4668.9 45.09 234.20

971.5 45.08 23.67

4668.9 45.09 234.20

ORBIT OETERMINATION ACCURACY

ST 2956.0 SR 803.1 SS 1013.8

CRT -.9956 CRS .9977 CST -.9878

LSA 3222.5 MSA 161.0 SSA 13.4

ELI 3062.] EL2 72.6 ALF 164.86

ARRIVAL CATE FEB 18 1971

,19269 INC 3.5667 Vl 29.555

102.10 APO 150.84 V2 35.074

131.61ETC 255.32 CLP-156.24

1].65 RAP 240,05 ECC 1.1873

PO CST TIM INJ 2 LAT INJ 2 LCmNG

94!.6 43.65 19.17
4678.9 43.66 234.02

941.6 43.65 19.17

4678.9 4].66 234.02

941.6 43.65 19.17

4678.9 43.66 234.02

ORBIT _ETERMINATION ACCURACY

ST 2794.5 SR 726.1 SS 907.4

CRT -.9967 ORS .9946 CST -.9840

LSA 3022.] _SA 160.1SSA 15.2

ELI 2886.7 EL2 56.8 ALF 165,48
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 5, 1970)

LAUNCH CATE SEP 7 1970

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP 108.09 LAP 2.38

RC 1_4.8_O GL -26.63

PLANE TC_ENTRI C CONIC

C3 11.O22 VHL 5.320

LN_I ATMTH LNCH TINE

47.87 6 55 54

132.13 15 13 15

47.87 6 55 54

132.15 15 13 15

47.87 6 55 54

132.13 13 13 15

FLIGHT TINE 166.00 ARRIVAL CATE FEB _ 1971

LOt. 343.97 VL

LOP 211.92 VP

GP 29.95 ZAL

DISTANCE 478.935

26.631 GAL -.63 AZL 93.20 HCA 228.00 SNA 126.22 ECC .19468 INC 3.Z039 Vl 29.555

37.474 GAP 7.63 AlP 87.85 TAL 182.62 TAP 50.61RCA 101.65 APO 150.80 vZ 35.061

87.51 TAP 143.17 ETS 46.63 741[ 124.68 ETE 158.21ZAC 129.76 ETC 256.12 CLP-157,49

CLA -49.24 RAL 231.71 RA0 6567,4 Vl[L 11.307 PTH 2.00 VHP 5.922 0PA 11.06 RAP 241.03 ECC 1.1814

L-I TINE INJ LAT INJ _ INJ RT AS( INJ A_I'ITH JNJ TIME PC) CST TIM |NJ Z LAT INJ Z LONG

1512.27 37.86 23._FJ 119.63 124,21 7 21 6 912.3 42.03 14.90

5295.15 37.87 242._2 119.64 124.L_3 16 41 30 4695.1 42.04 Z]4.4Z

1512.27 37,86 23._3 119.63 124.21 7 21 6 912.3 42.03 14.90

5295.15 37.87 242,92 119.64 124.Z0 16 41 30 4695.1 42.04 234,42

1312.27 37,B6 23.39 119,63 124.21 7 21 6 912.3 42.03 14.90

5295,15 37.87 242._ 119.64 124.20 16 41 _3 4695,1 42.04 234.42

OIFIrERENTIAL CORI_EC T101_

TOE-1.4952 TRA .4283 TC3-6o2549 _ ._V'_79

ROE .3752 RRA -.1558 RC3 .7294 FAU .05113

t'oE -.8_o6 fRA .6597 fc3-4.0159 B&° 16133

BOE 1.53_ BRA .4558 BE3 6.L_373 IrGp -I008

NIO-Q_R_I_ E_CUTION ACCURACY CRBIT 0ETERMINATION ACCURACY
SGT 5017.1 g 907.3 SG3 303.1 ST 2602.2 5R 659.4 SS 798.3

RRT -.9107 ggF o.9299 R1T .9563 CRT -,99H0 CRS .9H78 CST -.9778

5080.5 I123 .1311 RI3 -.95BO LSA 2795,9 MSA 162.2 SSA 17.1

_H_I _085.1 S_ _J).B THA I"/O.60 EL1 2684.2 EL2 40.3 ALF 165.80

LAUN(H DATE SEP 7 19/0 FLIGHT TIME 168.00 ARRIVAL CATE FEB 22 1971

H[LIOCENTRIC CONIC

RL 150.76 LAL ._0 kOI., 343.97 Vk

RP 108.13 LAP 2.24 LCP 215.13

RE 137.063 GL -23.92 GP 28.O0 ZAL

PLAMET_ENTR_C CONIC

C3 10.851 VHL 5.291

LNO_ AZNTH LNC_ TIME

50.97 7 23 32

129.03 15 19 43

50.97 7 23 32

129.05 15 19 43

50.97 7 23 32

129.03 15 19 43

OIFFER1ENTIAL CCRI_CTICNS

TOE-I.5487 TRA .5872 TC3-6.5029 8AU .9466

ROE .3394 RRA -.1695 RC3 .6738 FAU .04918

FOE -.6977 FRA .7_09 FC3-3.9313 6SP J6379

BOg 1.3907 BRA .6112 BC3 6.3377 FSP -990

01STANCE 484.831

_.59"_ GAL -.31AZt. _Z.88 NCA 231.L;'0 SNA 125.97 ECC

37.433 GAP 7,93 A2'P 86,_0 TAL 161,27 TAP 52.47 RCA

84.88 ZAP 14_._N_ ETS 46.66 2AE 125.00 ETE 159.71 7AC

•19683 INC 2.8762 Vl 29.555

I01.18 APO 150.77 VZ 35.047

128.14 ETC 256.84 CLP-158.71

OLA -46.86 RAL 255._ RAO 8S87.4 VKL 11.499 PTH
k-I TIME INJ I_T

1482.63 3t5,37

5317.62 36.38

1482.63 36.37

5317.62 345.38

1482.63 36.37

5317.6_ 36.38

2.00 _AP 5.994 DPA 8.70 RAP 242.17 ECC 1.1782

INJ LO_ INJ RT A$C INJ A_TH INJ TIME PO CST TIH INJ 2 LAT ]NJ 2 LONG

19._ 122.32 1_1.87 7 48 15 882.6 40.27 10.79

243.90 ILPZ.33 121.85 16 48 20 4717.6 40.28 235.41

19._8 122.32 121.87 7 48 15 882.6 40.27 10.79

243.g0 1Z2.33 121.85 16 48 L_ 4717.6 40.28 235.41

19._8 1_.32 121.87 7 _8 15 882.6 40.27 10.79

243.g0 IL_.33 121.85 16 48 20 4717.6 40.28 235.41
NI0-COU_$_ E_ECUTI(_N ACCURACY CR_IT 0ETERMINATIC_I ACCURACY

_T 5105.7 S_ 8_5.7 _G3 297.1 ST 2393.9 SR 605.1 SS 696.8

RRT -.8_J_ _ o.9144 R'IF .9560 CRT -.9991 CRS .9741 CST -.9684

5176.9 _3 .|138 R13 -.9573 LSA 2560.1NSA 167.3 SSA 19.0

_1 5163.7 ,_2 _.2 TNA 171.38 ELI 2469.1 EL2 24.4 ALF 165.83

LAUNCH OATE SEP 7 1970

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP 108.17 LAP 2.09

RC 139.266 GL -21.31

PLANE TC_ENTRIC CONIC

C3 10.786 VHL 3.284

LNCH AFMTH LN_H T|M[

54.12 7 51 25

125.88 15 24 16

54.12 7 51 25

125.88 15 24 16

54.12 7 51 25

125.88 15 24 16

FLIGHT TIME 170.00 ARRIVAL CATE FEB 24 1971

DISTANCE 490.705

LOL 343.97 VL 26.552 GAL .02 AZL 92.58 H(A 234.40 SNA 125.72 ECC

LOP 218.34 VP 37.393 GAP 8.24 AZP 88.50 TAL 179.91 TAP 54.30 RCA

GP 26.26 2AL 82.15 2AP 147.37 ETS 46.78 ZAE 125.22 ETE 161.05 ?AC

OLA -44.50 RAL 2_.05 RAO 6567.4 VEL 11.497 PTH 2.00 VHP 6.085 0PA

L-I T|ME ZNJ LAT INJ LONG INJ RT A._ INJ A2NTH ZNJ TIME

1451.77 34.75 15._2 125.12 119.76 8 15 37

5346.79 34.76 245.44 125.13 119.74 16 53 22

1451.77 34.73 15.LP'Z 125.12 119.76 8 15 37

5346.79 34.76 245.44 125.13 119.74 16 53 22

1451.77 34.75 15.22 125.12 119.76 8 15 37

5346.79 34.76 245.44 125.13 119.74 16 53 22

CIFFEAENTIAL CORglECTIONS

TOE-I.I823 TRA .7618 TC3-6.5_1 8AU .9_08

ROE ._O31 RRA -.1849 RC3 .5789 FAU .04502

FOE -.5197 FRA .8471 FC3-3.6136 BSP 16276

80E 1.2205 BRA .7839 BC3 6.3935 FSP -910

LAUNCH DATE SAEP 7 1970

HELIOCENTRIC CONIC
RL 150.76 LAL .00 LOt. 343.97 VL

RP 108.21 LAP 1.94 LCP 221.54 VP

RC 141.459 GL -18.83 GP 24.70 _AL

PLANETOCENTRIC CONIC

C5 10.876 VHL 3.298

LNO,I A_HTH LNCH TIME

57.34 8 19 46

122.66 15 26 43

57.34 8 19 46

122.66 15 26 43
57.54 8 19 46

122.66 15 26 43
OIFFERENTIAL CORR[CTION$

TOE-1.0600 TRA ,9203 TC]-6.7457 8AU .9_43

ROE .2902 RRA -,1933 RE3 .3643 FAU .04491

rOE -.4252 rRA .9093 FC3-3.5752 B,SP 16969

BOE 1.0990 BRA .9404 BC3 6.7693 FSP -948

NI0-C(XMSE EXECUTION ACCURACY

SGT 5132.1 _ 792.8 SG3 283.3

RRT -.8782 RRF -.8921 RIT' .9492

5193.0 _3 .1128 R13 -.9503

$61 5179.4 _. 375.7 THA 172.23

FLI_T TIN[ 172.00

• 19914 INC 2,5768 Vl 29.555

100.69 APO 150.76 V2 35.034

126.71 ETC 257._1 CLP-I§9.90

6.54 RAP 243.44 ECC 1.1775

PC) CST TIM INJ 2 LAT INJ 2 LONG

851._ 38.40 6.77

4746.8 38.41 236.98

851.8 38.40 6.77

4746.8 38.41 236.98

851.8 38.40 6.77

4746.8 38.41 236.98

ORBIT 0ETERMINATION ACCURACY

ST 2141.0 SR 545.9 $S 579.1

CRT -.9991CRS .9386 CST -.9442

LSA 2276.5 MSA 185.8 SSA 20.7

ELi 2L:_39.4 EL2 22.1 ALF 165.71

0IST/641CE &9_.559

26.312 GAL .37 AZL 92.30 H(.A 237.60 S_A 125.47 ECC

37.333 GAP 8.56 A2P 88.77 TAL 178.33 TAP 56.12 RCA

79.34 ZAP 149.24 ETS 47.00 ZAE 125.37 ETE 162.25 ;AC

ARRIVAL CATE FEB 26 1971

.20163 INC 2.3007 Vl 29.555

100.17 APO 150.77 v2 35.021

125.44 ETC 258.14 CLP-161.06

OLA -42.17 RAL L_3.91RAO 6567.4 _L 11._01PTH 2.00 VHP 6.192 OPA 4.57 RAP 244.84 ECC 1.1790

L-I TINE INJ LAT INJ _ INJ RT ASC INJ A2'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
1418.79 33.04 11.14 128.01 117.86 $ 43 25 818.8 56.47 2.76

33_3.16 33.05 247.55 1_8.02 117.84 16 56 27 4783.2 36.48 239.17

1418.79 33.04 11.14 128,01 117.86 8 43 25 818.8 36.47 _.76

5383.16 33.05 247.35 128.02 117.84 16 56 27 4783.2 36.48 239.17

1418.79 53,04 11.14 128.01 117.86 8 43 25 818.8 36.47 2.76

3383.16 33.05 247.55 JZB.O_ 117.84 16 56 27 4783.2 36.48 239.17

NI0-COI,M_ [XECUTION ACCURAC_ ORBIT DETERMINATION ACCURACY

._eT 5276.5 _ 773.3 $G3 282.0 ST 1956.6 SR 522.3 SS 524.1

RRT -.8730 I_ -.8781 RTT .9554 CRT -.9961 CRS .8994 CST -.9307

,S_ 5332.9 R_3 .0817 RI3 -.9561 LSA _82.8 MSA 192.7 SSA 21.9

S_I 5319.7 ._2 374 .I THA 172.67 ELI 2'024.6 EL2 44.4 ALF 165.10
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCM CATE SEP 7 1970 FLIGHT TIN[ 174.00 ARRIVAL DATE FE6 ?_ 1971

HELIOCENTRIC CCNIC

RL 150.76 LAL .DO

RP 108.25 LAP I .78

RC 143.643 GL -16.46

PLANE TOCENTRI C CON|C

C3 11.093 VHL 3.331

LN_J..¢ ATNTH LNCH TIN[

60.64 8 48 56

119.36 15 26 51

60.64 8 48 56

119.36 15 26 51

60.64 8 48 36

119.36 15 26 51

DISTANCE 502.390

LOL 343.97 VL 26.473 GAL .74 A?L 92.04 HCA 240.79 SMA

LOP 224.74 VP 37.312 GAP 8.BB ATP 89.00 TAL 177.13 TAP

6P 23.31 ZAL 76.49 ZkP 150.97 ETS 47.32 7AE 123.48 ETE

123.22 ECC .20431 INC 2.0437 vJ 29.555

37.92 RCA 99.64 APO 150.81 v2 35.001_

163.32 2AC 124.33 ETC 258.75 CLP-162.19

OLA -39.89 RAL 267.58 RAO 6567.4 VKL 11.510 PTH 2.00 VHP 6.313 OPA 2.76 RAP 246.34 ECC 1.1826

L-I Till[ INJ LAT lNJ _ INJ RT A..SC |NJ ATt4TH ZNJ TINE _ CST TIN INJ 2 LAT INJ 2 LC_IG
1382.55 31.27 6.95 130.98 1|6.J5 9 11 58 782.5 34.50 358.65

5427.57 31.28 250.31 130.99 116.14 16 57 18 4827.6 34.51 242.00

1_82.55 31.27 6.95 130.98 116.15 9 11 58 782.5 34.50 358.65

5427.57 31.28 250.31 130.99 116.14 16 57 18 4827.6 34.51 242.00

1382.55 31.27 6.95 130.96 116.15 9 II 58 782.5 34.50 358.65

5427.57 31,2B 250.31 130,99 116.14 16 57 Ie 4827.6 34.51 242.00

ORBIT OETERNINATION ACCURACY

ST 1755.1 SR 490.3 SS 460.5

CRT -.9859 CRS .8136 CST -.8965

LSA 1848.0 MSA 217.1 SSA 22.7

ELI 1801.5 EL2 78.9 ALF 164.40

OlFFER1ENT IAL C.O_I_E CT [ CNS

TOE -.9082 TRA I .1044 TC3-6.7128 _ ._5

ROE .2734 RRA -.Z033 RC3 .5079 FAU .04240

FOE -.3025 FRA ._35 FC3-3.3088 BSP 17104

BDE .9485 _A 1.1234_C3 6,7320 FSP -915

NIO-COUR_ EXECUTION ACCURACY

SGT 3345.0 _ 740.0 SG3 273.1
RRT -.8565 _RF -.8574 RTF .9547

f13_.O R25 .06g0 el3 -.9553

,%1 3382.7 5GZ 379.3 THA 173.20

LAUNCH OATE 5EP 7 19/'13 FLIGHT TINE 176.OO ARRIVAL DATE HAR _ 1971

HELI(XENTRIC CONIC

RL 150.76 LAL .00

RP 108.29 LAP 1.62

RE 145.816 GL -14.23

PLANET(_[NTRIC C(_NIC

C3 11.440 VI.N.. ).362
LNCH A2'NTH LNCJ4 TINE

64.05 9 19 15

115.95 15 24 17

64.05 9 19 15

115.95 15 24 17

64.05 9 19 15

115.95 15 24 17

01STMWCE 908. lgG

LOL 343.97 VL _.435 GAL I.IZ A2'L. 91.DO _ 245.98 ,944 12,4.98 ECC .20719

LOP 227.94 VP 37.Z71 GAP 9.Z0 AtP 119.21 TAL /_75.72 TAP 59.70 RCA 99.08

GP 22.06 ZAL 73.63 ZAP 152._ ETS 47.76 741[ 125.54 ETE 164.27 2AC 123.34

OLA -57.67 Rt4. Z71,06 RAO 6_H$7,4 _EL 11.525 PTH 2.D1 VHP 6.447 0P4 1.09

L-! TINE JNJ LAT INJ _ |NJ RT A_ INJ AZtATH |NJ TIME PO CST TIN

1541.66 29.46 2._ 134.0'Z 114.62 9 41 37 741.7

5481.14 _J.47 2f13.'r7 134.03 114.60 16 55 _ 4881.1

1341.66 29.46 2._H_ 134.0"Z 114.62 9 41 37 741.7
5481.14 _.47 233.77 1_1.03 114.60 16 55 _ 4881.1

1341.66 _.46 2._H_ 134.1_ 114.62 9 41 37 741.7

5481.14 29.47 233.77 J3,4.0_ 114.60 16 55 ,_ 4881.1

IN(: 1.8025 Vl 29.555
APO 150.87 v2 34.995

ETC 259.34 CLP-163.29

DIFFERENTIAL COI_'[CTI(_qS

TOE -.7593 TRA I.L_337 TC3-6.6119 B#UJ 1.01_6

ROE .2617 _RA -.21f_3 RC3 .4576 FAU .04003

FDE -.1941 FRA 1.0fl02 FC3-3.0297 B_P 17314

BOg .BO31 [_RA 1.3117 BC3 6._77 FSP -B_7

NIO.,,E_SE E_CUIION ACCURACY

5GT 5413.1 _GR 712.6 _G3 2G4.5

RAT -.8395 I_F -.8363 RTF .9544

5461.8 R_3 .0570 RI5 -.9549

SOl 5448.Z _ 384,8 1'HA 173.66

RAP 247.94 ECC 1.1883

INJ 2 LAT INJ 2 LONG

32.51 354.35

32.52 245.55

32.51 354.35

32.52 245.55

32.51 354.35

32.52 245.55

OR1BIT OETERMII_TION ACCURACY

ST 1536.9 SR 464.8 SS 419.3

CRT -.9619 CRS .6867 CST -.8569

LSA 1640.5 NSA 249.2 SSA 22.9

ELI 1_1.0 EL2 122.0 ALF 163.68

LAUNCH CAT6 SEP 7 1970 FLIGHT TIME 178.00 ARRIVAL CATE MAR 4 1971

HELIO_ENTR|C CONIC

RL 150.76 LAL .00

RP 108.33 LAP 1.45

RC 147.979 GL -12.12

PLANE TOCENTRIC CONIC

C3 11.913 VHL 3.451

LNCH AZNTH LN_H TIME

67.62 9 51 26

112.38 15 18 24

67.62 9 51L_

112.38 15 18 24

67.62 9 51 26

112.38 15 18 24

_ISTANCE 513,976

LOL 343.97 VL 26.393 GAL 1.51 AZL 91.57 H(A 247.18 5_44

LOP 231.13 VP 37.231 G_P 9.53 ATP 89.39 TAL 174.29 TAP

GP ZO.94 7AL 70.79 2AP 154.08 ITS 48.33 TAg 125.57 ETE

124.73 ECC .21029 INC 1.5741 Vl 29.555

61.47 RCA 98.50 APO 150.96 v2 34.982

165.12 7AC 122.45 ETC 259.92 CLP-164.36

DLA -35.51 RAL 274.36 RAO 6567.5 _IEL 11.546 PTH 2.02 V_P 6.594 DPA -.43 RAP 249.63 ECC 1.1961

L-I TIN[ INJ LAT INJ LON6 INJ RT AE_ INJ A_eHTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1293.85 27.64 357.79 137,12 113.23 10 13 O 693.8 30.54 349.67

5545.88 27.66 258.07 137.13 113.22 16 _O 50 4945.9 30.55 249.94

1293.85 27.64 357.79 137.i2 113.23 10 13 O 693.8 _O.54 349.67

5545.88 27.66 258.07 137.13 113.22 16 50 50 4945.9 30.55 249.94

1293.85 27.64 357.79 137.12 113.23 1O 13 O 693.8 30.54 349.67

5545.88 27.66 258.07 137.13 113.22 16 50 50 4945.9 30.55 249.94

ORBIT 0ETERtAINA TION ACCURACY

ST 1_69.H SR 444.3 SS _99.4

CRT -.9133 CRS .5257 CST -.8243

L54 1466.1MSA 288.6 SSA 22.7

ELI 1429.6 EL2 173.4 ALF 163.25

DIFFERENTIAL CORRECTIONS

TOE -.6105 TRA I .4904 TC3-6.4433 8AU 1.0283

ROE .2540 RRA -.LP_3 RC3 .4114 FAU .03772
FOE -.0976 FR4 1.1109 FC3-2.7412 8SP 17547

BOE .6612 8RA l ._78 8C3 6.4564 FSP -861

HI0-O:X/RS£ EXECUTION ACCURACY

SGT 5481.6 _ 689.3 SG3 255.4

RRT -.8_18 RRF -.8148 RTF .9544

5524.8 R23 .0463 R13 -.9548

SOl 5511.0 St,,2 390.6 TH4 174.07

LAUNCH DATE 5_P 7 1970 FLIGHT TINE 180.00 ARRIVAL CATE MAR 6 1971

P_LIC(ENTRIC CONIC

RL 150.76 LAL .00

RP 108.37 LAP 1.28

RE 150.132 GL -10.15

PLANE T_ENTRIC CONIC
C3 12.519 VHL 3.538

LN(.H A;"MTM LNCH TINK

71.44 i0 26 32

10_.56 15 8 12

71.44 10 26 32

108.56 15 8 12

I10.00 14 22 40

llO.O0 16 11 14

DISTANCE 519.729

LQ. 343.97 VL 26.353 GAL 1.93 A2L 91.36 HCA 250.37 5MA 124.48 ECC .21363

LOP 234.33 VP 37.190 GAP 9.87 A2'P 89.54 TAL 172.86 TAP 63.22 RCA 97._9

GP 19.92 ZAL 68.00 74P 15_.48 ETS 49.02 Z,_E 125.58 ETE 165.H8 7AC 121.66

DLA -33.43 RAL 277.48 RAO 6567.5 VEL 11.572 PTH 2,02 VHP 6.753 OPA -I.H4

L-I TINE INJ LAT INJ LONG INJ RT A,_C INJ A2tATH INJ TINE PO CST TIM

1235.57 25.84 352.39 140.27 111.98 ID 47 7 6_5._
5625.17 25.85 263.44 140.27 111.97 16 41 57 5025.2

1235.57 25.84 352.39 140.27 111.98 1O 47 7 635.6

5625.17 25.85 _3.44 140.27 111.97 16 41 57 5025.2
5764.72 21.62 272.16 1_8.16 117.14 15 5_ 45 5164.7

5432.06 30.23 250.19 142.01 106.78 17 41 46 4H32.I

DIFFERENTIAL CORRECTIONS

TOE -.4604 TRA 1.6965 TC3-6.2119 8AU 1.0415

ROE .2492 RRA -.2400 RC3 .3680 FAU .03538

FCE -.0104 FRA 1.16_0 FC3-2.4469 BSP 17745

_OE .fl235 8RA J_7134 BC3 6.2227 FSP -833

MID-COt,W_SE EXECUTION ACCURACY

,T_T 5542.1 SGR 669.0 S(,3 246.4

RRT -.@033 RRF -.7929 RTF .9543

558_.3 R'_3 .0376 Rl3 -.9546

•_I 5568._ SG2 3c_.5 THA 174.4_

INC 1.3565 V! 29.555

APO 151.O8 V2 34.969

ETC 260.50 CLP-165.40

RAP 251.40 ECC 1.2060

INJ 2 LAT INJ 2 LONG

2_.59 344.35

28.60 255.41

2_.59 344.35

2_.60 255.41

25.09 264.72

32.22 241.54

ORBIT OETERMINATION ACCURACY

ST 1244.4 SR 427.2 SS 397.9

CRT -.8275 CRS .3506 CST -.8139

LSA 1333.6 MSA 332.2 SSA 22.1

ELI 1295.3 EL2 230.4 ALF 163.61
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5, 1970)

LAUNCH CATE SEP 7 1970 FLIGHT TINE 182.00 ARRIVAL 0ATE MAR 8 1971

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP 108.41 LAP l,lO

R( 152.275 GL -8.31

PLANE TOCENTRIC CONIC

C3 13.264 VHL 3.642

LNC/4 AZNTH LNCH TIME

75.76 11 6 44

104.24 14 51 ]1

75.76 11 6 44

104.Z4 14 51 31

110.00 13 45 32

110.00 17 II 53

01FFERENTIAL CORR1E(TION$

TOE -.3095 TRA 1.9125 TC3-5.93Z9 BAU 1.O537

ROE .2471 RRA -.2520 RC3 .3284 FAU .03311

FOE .0678 FRA 1.2217 FC3-2.1607 BSP 17949

BOg .3960 8RA 1.9290 BC3 5.9419 FSP -_7

01STANCE 525.453

LOL 343.97 VL 26.314 GAL Z.37 ATL 91.15 HCA 253.55 5HA I24.24 ECC .21723 INC 1.1475 Vl 29.555

LOP 237.52 VP 37.150 GAP 10.22 AZP 89.67 TAL 171.41 TAP 64.97 RCA 97.25 APO 151.23 VZ 34.956

GP 19.01 ZAL 65.27 ZAP 156.79 ETS 49.87 ZAE 125.57 ETE 166.56 ZAC I20.95 ETC 261.08 CLP-166.42

EL4 -]1.43 RAL 280.43 RAO 6567.5 VEL 11.604 PTH

L-I TINE ]NJ LAT

1159.56 24.07

5726.05 24.08

1159.56 24.07

5726,05 24.08

643.78 16.12

5289.84 32.56

2.03 VHP 6.923 OP4 -3.12 RAP 253.24 ECC 1.2183

INJ LONG INJ RT A_ INJ AZNTH INJ TIN[ PO CST TIN , INJ Z LAT INJ 2 LONG

345.81 143.45 110.85 11 26 3 559.6 26.6,8 337.,86

270.30 143.46 110.84 16 26 57 5126,1 26.69 262.43

345.81 143.45 110.85 11 26 3 559.6 26.6`8 337.86

2"/'0._:J 143.46 110.`84 16 26 57 5126.1 26.69 262.43
304.08 139.38 120.56 13 56 16 43.`8 20.05 297.17

239.77 146.20 101.0] 18 40 3 4689.8 33.74 230.73

NIO-C(XMSE EX[CUTION ACCURACY CR_IT DETERMINATION ACCURACY

S6T 5598,7 SGR 651.3 363 237.6 ST 1171.7 SR 413.0 SS 410.2
RWT -.7847 _ -.7714 RTF .9543 CRT -.6978 CRS .1874 CST -.8326

568 5636.5 1_3 .0302 RI_ -.9545 LSA 1254.1 .NSA 372.2 SSA 21.3

$61 5622.1 $62 402.0 THA 174.76 FL1 1_`8.8 EL2 2`86.7 ALF 165.34

LAUNCH 04TE ._EP 7 1970 FLIGHT TIN[ 184.00 ARRIVAL DATE NAR 10 1971

P_LIOCENTRIC CONIC

R_ 150.76 LAL .00

RP 10`8.45 LAP .92
RC 154.40`8 GL -6.61

PLAN[ T_ENTRIC CONIC

C3 14.159 VHL 3.76_
LNCH A2_4TH LN4_H TIN[

`81.2,8 11 58 40

9,8.72 14 21 46
100.00 13 52 4

I00.00 15 11 4

110.013 13 26 8

110.0(3 17 53 29

0IFFERENTIAL CCI_CTIONS

TOE -.1713 TRA 2.1240 TC3-5.6553 8/_1 1.07_0

ROE .24,89 RRA -.2625 RC3 ,2975 FAU .03133

FOE .12,84 FR4 1.26_6 FC3-1.9153 BSP 18472

BOE .3022 BR4 2.1401 BC3 fl.6631 FSP -BOO

OI$TM,4_.E 531.142

LOL 343.97 VL 26.274 GAL 2,82 A2'l,,. 90.93 PICA 256.74 S_4A 124.00 ECC .22111 IN(: .9453 vl 29.555

LOP240.70 VP 37.110 GAP 10._8 A2'P 89.78 TAL 169.96 TAP 645.70 RCA 96.5,8 APO 151.41 V2 34.943

GP 18.18 ZAL 62,62 ZAP 158.01 ETS 50.87 ZAl[ 125.55 ETE 167.16 ZAC 120.31 ETC 261.66 CLP-167.42

OLd -29.52 R4L 283.11 RAO 6567.6 '_EL 11.642 PTH 2.04 VHP 7.105 OPA -4.3(3 RAP _55.14 ECC 1.2330
L-I TIN[ INJ LAT ZNJ _ INJ RT A_ INJ A214TH INJ TIN[ PO EST TIM ZNJ 2 L4T INJ 2 LONG

1044.12 2"Z.34 336.48 146.66 J09.82 12 16 5 444.1 24.`84 328.61

5870.05 _.35 Z80,45 146.67 109.80 15 39 36 5270.1 24.85 272.58

677.09 19.44 308.37 145.44 113.17 14 3 21 77.1 22.41 300.83

3712.31 25.32 L_9.82 147.73 106.45 16 46 16 5112.3 27.33 261.59

758.81 12.03 310.49 141.41 122.24 13 38 47 158.8 16.21 303.,87

3203.36 33._O 233.ZD 149.70 97.25 19 L:_ 12 4603.4 34.14 224.01

NIO-COUR_ [X[CUTZON ACCURACY O_IT OETERNINATION ACCUR4CY

_T 3656.4 _f_ 6_6.Z _3 L='_8.5 ST 1152.2 SR 403.3 SS 425.1

RRT -.7_7 _ -.7_0_ RI'F .9§34 CRT -.5452 ORS .0627 CST -.8693

3692.1 R23 .0"_26 R13 -.9555 LSA 1229.,8 Ms4 397.5 SSA 20.3

561 5677.5 SG2 407.0 TNA 175.05 ELI 1174.8 EL2 331.6 ALF 168.24

LAUNCH C4TE SEP 7 1970 FLIGHT TIN[ 186.00 ARRIVAL 04TE H4R 1Z 1971

HELIOCENTRIC CONIC OISTANCE 536.800

RL 150.76 LAL .DO LOL 343.97 VL 26.Z35 G4L 3._0 4_L 90.75 HCA 259.92 SMA

RP 108.49 LAP .74 LOP 243.,89 VP 37.071 GAP 10.95 AlP 89.87 TAL 168.50 T4P

RC 156.530 GL -5.03 GP 17.43 7AL 6_.05 _AP 159.16 [TS 52.03 7AE 125.52 ETE

PLANE TO_ENTRIC CONIC

C3 15.218 VHL 3.901 CLA -27.71 RAL Z`85.`84 RAO 6567.6 VEL 11.688 PTH 2.06 VHP 7.300 0PA -5.39 RAP 257.10 ECC 1.2504

LNCH AZNTH LNCH TIN_ L-I "TIN[ INJ L4T INJ LCNG INJ RT AS(. INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 12 29 8 996.93 16.97 330.79 14,8.41 113.01 12 45 45 396.9 19.94 323.38

90.00 14 12 17 661 .27 24.47 309.07 151.15 104.72 14 23 18 61.3 26.25 300.86

100.00 13 6 20 `876.70 13.67 3L:_3.38 146.82 116.85 13 20 36 276.7 17.16 313.33

100.O0 16 17 46 5344.77 28.02 258.11 152.05 100.86 17 50 11 4944.8 29.23 249.52

II0.00 13 13 19 `854.77 8.50 313.68 143.78 123.23 13 27 33 254.`8 12.`81 309.24

110.O0 18 27 17 5139.4`8 33.94 _'28.26 152.97 94.36 19 52 36 4539.5 34.17 219.02

01FFERENTI4L CORRECTIONS NI0-C_URS[ EX[CUTION ACCURAC_ ORBIT OKTERI41N4TION ACCUR4CV

TOE -.0069 TRA 2.3714 TC3-_.280,8 _AU 1.07_6 ,q_T _.7 _ 62|.J ,f_3 LP'ZO,3 ST 1186.8 SR 391.2 $5 453.,8
ROE .2493 RRA -.2767 RE3 .239,8 FAU ,02877 RRT -.7474 _ -.7_97 RTF .9543 CRT -.3596 ORS -.0591 CST -.9090

FOE .1994 FRA 1.3183 FC3-1 .6367 BSP 18386 $6_ 3730.5 _3 .0189 R13 -.9546 LSA 1264.3 NSA 410.0 SSA 19.5

,sOE .2493 _'4 2.3_175 8C3 3.2871 FSP -7fl8 ._1 5715.7 S6Z 4J1.3 THA 175.32 ELI 1193.9 ELZ 362.2 ALF 172.55

123.76 ECC .22529 INC .7485 Vl 29.555

68.42 RCA 95.88 4F_ 151.64 v2 34.931

167.70 ZAC 119.73 ETC 262._4 CLP-168.40

LAUNCH DATE 5EP 7 1970 FLIGHT TIN[ I68.(_ ARRIVAL OATE N4R 14 1971

I-_LIOC[NTRIC CONIC 0ISTM_.IE fl42.4_0

RL 150.76 LAL .00 LCL 343.97 VL 26.193 GAL 3.80 AZI. _.§6 H_ 263.10 ,_IA 123.52 ECC .22980 IN( .5557

RP 10`8.33 L4P .55 LOP 247.07 VP 37.0_ GAP 11.34 AZP 89.93 TAL 167.04 TAP 70.14 RCA 95.14 APO 151.90

RC 15`8.641 GL -3.5`8 GP 16.75 ZAL 57.59 ZAP 160._4 ETS 53.38 Z_ 123.48 ETE 168.19 ZAC 119.19 ETC 262.`83

PL4NE TOCENTRI C CONIC

C3 16.434 VHL 4.056 OLA -25.99 R4L 288.32 RAO 6567,7 VEL 11.740 PTH _,07 VHP 7.508 0PA -6.37 RAP 259.11

LNCH AZMTH LN_H TIME L-I TIN[ INJ LAT INJ I,,CNG |NJ RT AS{: INJ A2'NTH |NJ TIN[ PO CST TIN INJ 2 LAT
_.00 11 49 59 1177.62 11.86 _.1.6_ 150.16 115.90 12 9 37 577.6 15.25

90.00 lfl 11 12 5804.03 26.60 276.88 15fl.Zl 100.09 16 47 56 5204.0 27,72

Vl 29.555

v2 34.919

CLP-169.37

ECC 1.2708

INJ 2 LONG
334.56

26`8.39

100.00 12 44 15 1002.37 9.69 327.59 149.02 118.42 13 0 58 402.4 13.42 320.7`8

100.00 16 59 37 5434.51 29.01 251.58 155.63 97.56 18 30 31 4834.5 29.75 242.86
110.00 13 4 8 939.99 5.29 320.19 146.35 123.8_ 13 19 48 340.0 9.70 313.87

110.00 I`8 56 14 5089.65 34.13 2_4.38 1_6.14 92.07 _ _I 3 44,89.7 34.04 215.14
0IFFERENTI4L CCIRRECTICNS MI0-_UR_E E)_CUTION ACCURAC_ ORBIT 0ETER_INATION ACCURACY

TOE .1313 TR4 2.6217 TC3-4.913,8 _AU 1.0821 SGT _736.6 _ (=07.5 SO3 212.1 ST 1260.0 SR 381.`8 55 480.6

RDE .2523 RRA -.2200 RE3 .2286 FAU .02655 RRT -.7189 RRF -.7097 RTF .9544 CRT -.1942 ORS -.1479 CST -.9405

FOE .25`83 FR4 1.3661 FC3-1.3970 _SP 18474 $6_ 5768.7 R_3 .0151 R13 -.9545 LSA 1341.1NSA 406.5 SSA 18.7

6OE .2942 BRA 2.6377 8C3 4.9191 FSP -727 361 5753.8 502 414.6 THA 175.56 ELI 1262.3 EL2 373.`8 4LF 176.31
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5, 1970)

LAL_NCH cA'rE SEP 7 1970 FLIGHT TIle( 190.00 ARRIVAL CATE NAR 16 1971

H[L IOCENTRIC CONIC

RL 150.76 LAL .00

RP 10H .56 LAP .37

RC 160.740 GL -2.?6

PLANE T(XENTR 1C CONIC

C3 17,8H7 VHL 4.229

LNCH AZNTH LNCH TI_

90.00 l I 29 2

90.00 15 50 47

ZOO.DO 12 29 35

100.00 17 32 54

liD.DO 12 57 18

110.00 19 21 41

DIFFERENTIAL CORRECTIONS

TOE .3090 TRA 2.8814 TC3-4.5466 8AU 1,0883

ROE .2571 RRA -.3032 RC3 .2012 F4U .02449

FOE .3101 FRA 1.4106 FC3-1.1852 BSP 18611

BoE .4020 6RA 2.8973 8C3 4,5510 FSP -701

CI STANCE 547.997

LOL 343.97 VL 26.156 GAL 4.33 AZL 90.37 HCA 266.2H SHA I23.29 ECC .23467 INC .3656 Vl 29.555

LCP 250.25 VP 36.993 GAP 11.74 AZP 89.98 TAL 165.57 TAP 71 .85 RCA 94.35 APO 151.22 V2 354.907

GP 16.13 ZAL 55.24 ?'4P 161.25 ETS 54.92 ZAE 125.43 ETE 168.63 2AC 118.70 ETC 263.42 CLP-170.32

CL4 -24.36 R4L 290.65 RA0 6567.7 VEL 11.801 PTH 2.09 VHP 7.729 CP4 -7.27 RAP 261.17 ECC 1.2944

L-I TII_ INJ L4T INJ LONG INJ RT 6.5_ INJ 4_4TH INJ TII_ PC) CST TIN INJ 2 L4T INJ 2 LONG

1300.54 8.11 348.68 152.50 117.22 II 50 42 700.5 11.7{3 341.84

5719,67 27.46 270.86 158.76 97.19 17 26 7 5119.7 28.17 262.26

1105.03 6.32 333.34 151.53 119.28 12 48 O 505.0 I[3.17 326.68

5390.41 29.49 246.68 159.01 95.13 19 2 45 4790.4 29.89 238.10

1018.11 2.32 324.L_3 149.05 124.11 13 14 16 418.1 6.78 318.04

5050.10 34.18 221.L_3 159.27 90.24 20 43 51 4450.1 33.84 212.07

NI0-COURSE E_ECUTION 4CCURACV ORBIT 0ETERNIN'TION ACCURACY

SGT 5773.0 SC.R 394.6 $63 2'04.1 ST 1356.9 SR 373.7 SS 505.7

RRT -.7110 RRF -.6903 RTF .9546 CRT -.0565 CRS -.2158 CST -.9619

568 5803.5 R23 .0117 R13 -.9347 LS4 1442.3 NSA 395.2 SSA 17.9

_I 5788.5 $62 417.0 THA 175.79 ELI 1357.1 EL2 373.0 ALF 179.04

LAUNCH 0ATE SEP 7 1970 FLIGHT TII_ 1_.00 ARRIVAL DATE MAR 18 1971

HELIOCENTRIC CONIC

RL 150.76 LAL .IX]

RP 108.60 LAP .18

RC 162.826 GL -1.04

PLANETOCENTRIC CONIC

C3 19.541 VHL 4.420
L'NCH AZNTH LNCH TINE

90.00 11 14 43

90.00 16 22 39

I00.00 12 18 35

100.00 18 I 8

IIO.O0 12 51 7

110.00 19 44 25

OIFFERENTIAL CCRRECTIONS

TDE .4692 TRA 3.1535 TC3-4.1795 BAIl 1,0eJ2_

ROE .2631 RRA -.3165 RC3 .1763 FAU .02249

FDE .3572 FRA 1.4340 FC3 -._4 8SIP 18749

8OE .5379 BRA 3.1693 BC3 4.1832 FSP ..-677

01STANCE 553.528

LCL 343.97-VL " 26.117 GAL 4.88 A2'l. 90.18 H_ 269;46 SNA 123.05 ECC .23994 IN( .1768 Vl 29.555

LOP 233.42 VP 36.955 GAP 12,16 AZP g0,1X} TAL 164.11 TAP 73.57 RCA 93.53 APO 152.58 V2 34.896

GP 15.56 ZAL 53.D0 ZAP 162.ZD ETJ3 _.67 7AE |25.38 ETE 169.03 2AC 11H.24 ETC 264.01 CLP-171.25

OLA -22.84 RAL 292.83 RAO 6567,8 VlEL 11.87! PTH 2.11 VHP 7.966 0PA -8.09 RAP 263.27 ECC 1.3216
L-! TZNE INJ LAT JNJ _ INJ RT AS_ |NJ AZNTH JNJ TJNE PO C$T TIN INJ 2 LAT ZNJ 2 LONG

1402._ 4,90 354,44 155.10 I|7.92 11 _ 6 802.4 8.60 347.71

3659.40 27.90 2_.flO 162.|4 9._05 17 56 38 5039.4 28.31 257.86

1195.18 3.29 338.33 154.21 119.73 12 38 50 595.2 7.23 331 ,75
3341.82 29.73 243.29 162.29 93.25 19 30 10 4741.8 29.87 234.49

I09].06 -.47 32B.09 151.B6 124,18 13 10 18 491.1 4.02 321.88

5018.70 34.16 2|8.64 161._ 88.79 21 8 4 4418.7 33.62 209.64

MI0-C(_MSE £XECUTION ACCURACY CRSIT 0ETERNINATION ACCURACY

SGT _04.5 _ 582.0 ._3 196.3 ST 1467,1 SR 366.3 SS 329.3
RRT -.6934 Imr -.6721RT1F .9fi49 CRT .0543 CRS -.2693 CST -.9756

SC_ 5833.6 R_3 .ODgo R13 -.9550 LSA 1556.1 NSA 380.8 SSA 17.2

S_I 58|8.6 SG2 418.4 THA 176.00 ELI 1467.2 EL2 365.7 ALF .83

L4UNCH GATE SIP 7 1970 FLIGHT TINE 194.00 4RRIVAL O4TE N4R 20 1971

H[LIOCENTRIC CONIC

RL 150.76 LAL .00

RP 108.63 LAP -.01

RE 164.900 GL .06

PLAN[TOCENTRIC CONIC

C3 21.442 VHL 4,631

LNCH AZNTH LN_H TINE
90.00 II 4 7

90.00 16 49 46
IDO.OD 12 10 46

IOO.OO 18 23 49

110.[30 12 48 B

liD.D0 20 4 56

DISTANCE 559.007

LOL 343.97 VL _6.079 G4L 5.47 AZL 89.99 HEA 272.63 SN4 122.82 ECC .24564 INC .DO00 Vl 29.555

LOP 256.60 VP 36.917 G4P 12.60 AZP 90.00 T4L 162.65 TAP 75.28 RCA 92.65 4PO 152.99 v2 34.885

GP 15.05 ZAL 50.87 Z4P 163.08 ETS 58.65 Z_E 125.32 ETE 169.40 ZAC 117.81 £TC 264.61 CLP-172.18

CLA -21.40 RAL 294.92 RA0 6567.9 VEL 11.951 PTH 2.13 VHP 8.218 _PA -8.82 RAP 265.40 ECC 1.3529

L-I TIN[ INJ LAT INJ LONG [NJ RT AS_ INJ A2'NTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1492.25 2.02 359.47 157.85 118.25 11 28 59 892.3 5.78 352.81

5613.88 28.13 263.19 165.44 93.40 18 23 ZO 5013.9 2_.30 234.53

1277.16 .52 342.83 157.02 119.89 12 32 3 677.2 4.49 336.30

5304.21 29.84 240.50 165.53 91.79 _9 54 13 4704.2 29.77 231.69

1160.04 -3.10 331.69 154.75 1_4.06 13 7 28 560.0 1.39 325.49

4994,I0 34.11 216.92 16_.50 H7.66 21 28 10 4394.1 33.41 207.75

ORBIT DETERNINATION ACCURACY

ST 1_82.2 5R 359.3 SS 550.9

CRT .1422 CRS -.3124 CST -.9842

L54 1673.9 NSA 365.9 SSA 16.5

ELI 1583.1 EL2 355.5 4LF 1.95

OIFFERIENTIAL CCRRIECTICNS

TOE .6324 TRA 3.4_ TC3-3.8178 BAU 1.0953

ROE .2702 RRA -.3299 RC3 .1336 FAU .02056

FOE .4004 FRA 1.4964 FC3 -.8_O1BSP 18865

_OE .6877 _RA 3.4546 6C3 3.8209 FSP -652

NI0-CCUR_E EXECUTION ACCURACY

,_T _31.0 SGR 569.4 $63 189.!

RRT -.6761RRF -.6543 RTF .9554

5858.7 _3 .0068 RI3 -.95fi5

5G1 5843.8 ,%2 418.6 THA 176.20

LAUNCH DATE SlEP 7 1970 FLIGHT TII_ 196.00 ARRIVAL DATE NAR 22 1971

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP 108.66 LAP -.20
RC 166.961 GL 1.07

PLAN[TOCENTRIC CONIC

C3 23.622 VHt. 4.8rd3

LNCH 42'NTH LNCH TIRE

90.00 IO 55 55

90.00 17 13 32

I00.00 12 4 23

100.00 18 47 43
II0.00 12 45 3

110.0(3 20 23 34

DIFFERENTIAL CORRECTIONS

TO[ .7984 TRA 3.7382 TC3-3.4672 _ 1.09_

RDE .2784 RR4 -.3431 RC3 .1332 FAU .0187!
FOE .4397 FRA I.§3_5 FC3 -.6856 B_P 189_7

BOE .8456 6RA 3.7539 Be3 3.4698 FSP -629

0ISTANCE 564,428

LOL 343.97 VL 2'6.040 GAL 6.09 AZI. 89.80 t,tC.A 275.81 SN4 122.60 ECC .25182 INC .1998 Vl 29.555

LOP 259.77 VP _._BO GAP 13.07 ATP B�._ TAL 161.19 TAP 76.99 RCA 91.72 APO 153.47 v2 34.H74

GP 14.57 Z_J. 48.84 ZAP 16_.91ETS 60.88 2/1_: 125.25 ETE 169.73 7AC 117.40 ETC 265.22 CLP-173.113

DLA o20,D6 RAL 296.87 RAO 6568.0 VEL 12.04_ PTH 2.15 VHP 8.489 0PA -9.48 RAP 267.57 ECC 1.3888

L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ A2'NTH ZNJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG
1574._0 -.63 4.04 160.71 118.31 II 22 10 974.2 3.16 357.41

5578.96 28.24 260,64 168.?0 92.13 18 46 31 4979 .O 28.24 251.98

1353.25 -2.06 347.00 159.91 119.83 12 26 57 753.2 1.92 340.48

5275.15 29.89 2_8.34 168.74 90.65 20 15 40 4675.1 29.66 229.54

1225.81 -5.60 335.14 157.71 123.78 13 5 29 625.8 -I.13 328.92

4973.35 34.05 219.46 168.63 86,80 21 46 29 4375.4 33.23 206.32

NID-CCURSE E_ECUTION ACCURACY ORBIT 0ETER_4INATION ACCURACY

SGT _852.8 S6R 556.7 S_3 182.1 ST 1696.2 5R 352.7 SS 570.Z

RRT -.6592 _ -.6372 RTF .9561 CRT .2118 CRS -.3472 CST -.9896

SCdg 3879.2 1_3 .0050 R13 °.9562 LSA 1789.6 NSA 351.6 SSA 15.9

•_vl 5864.3 SG2 417.8 THA 176.39 ELI 1697.9 EL2 344.4 ALF 2.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH DATE SEP 7 1970 FLIGHT TIME 198.00

HELIOCENTRIC CONIC

RL 150.76 LAL .0O LCL 343.97 VL

RP 108.69 LAP -.39 LOP ?67.94 VP

RC 169.O07 GL 1.98 GP 14.14 ZAL

PLANE TC_ENTRI C CONIC

C3 Z6.1ZZ VHL S.lll

LNO4 AZNTH LNCH TIN[

_.00 10 49 ?S

90.00 17 34 40

lOO.OO II 59 18

lOO.OO 19 7 ?B

110.OO 12 42 41

110.O_ 20 AO 35
DIFFKRKNTIAL CORglEC TI ON5

TOE .9673 TRA 4.0514 TC_-3.1_?6 i3AU 1.0947

ROE .Z875 RRA -.3559 RC3 .1149 FAU .01695

FOE .47§8 FRA 1.5795 FC3 -.5619 BSP 19126

80E I .OOg'Z BRA 4.0670 8C5 3.1347 FSP -608

OISTAI_E 569.784

76.002 GAL 6.74 ATL 89.61HCA 278.98 SMA

36.844 GAP 13.57 AZP 89.94 TAL 159.74 TAP

46.94 ZAP 164.67 ETS 63.38 ?AE 175.17 ETE

ARRIVAL CATK MAR 24 1971

IZ?.37 ECC .75854 IN(: .3917 Vl Z9.555

78.72 RCA 90.73 APO 154.01 v2 34.864

170.03 ZAC 117.00 ETC ?65.8? CLP-174.02

GLA -18.81 RAL 298.71 RA0 6568.1 VKL 17.145 PTH ?.18 VHP 8.779 GPA -10.06 RAP ?69.75 ECC 1.4299

L-I TIN[ INJ LAT INJ LONG |NJ RT ASC INJ A;_ATH INJ TIN[ PO C$T TIM INJ 2 LAT INJ ? LONG

1650.34 -3.08 8.29 163.65 118.16 11 16 56 1050.3 .71 1.66

5tiff?.31 28._0 258.69 171.94 91.16 19 7 12 Ags?.3 78.16 250.03

1474.82 -4.48 350.94 162.87 I19.59 I? 73 3 8?4.8 -.51 344.41

5?53.07 ?9.89 236.70 171.95 89.79 20 35 l 4653.1 ?9.54 727.91

I788.97 -7.98 3_.48 160.72 I73.35 13 4 I0 688.9 -3.54 332.21

4961.73 33.99 214.40 171.78 86.17 ?? 3 16 4361.7 33.09 ?05.28

NI0oCOURSE EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

SGT 5869.5 _ 543.5 SG3 JTfl.? ST 1804.8 SR 346.3 SS 587.4

RRT -.6423 RRF -.6205 RTF .9570 CRT .?676 CR$ -.3763 CST -.9930

5894.6 R_Z3 .0035 R13 -.9570 LSA 1H99.3 MSA 338.3 SSA 15.3

_1 5879.9 ,$G2 415.8 THA I76.58 ELI 1807.? EL? 333.? ALF 3.04

LAUNCH 0ATE _EP 7 1970 FLIGHT TIN[ 200.00 ARRIVAL CAT? MAR 26 1971

DISTANCE 575.065

COL 343.97 VL ?5.g_S GAL 7.44 A2'L. 89.41 PICA Z87.15 SNA 17_.15 ECC .765_4 INC .5855 vJ 29.555

LOP 766.11VP 36,808 GAP 14.09 AZP 89.88 TAL 158.30 TAP 8_.45 RCA 89.68 APO 154.63 V? 34.855
GP 13.75 ZAL 4"9-.13 ZAP 165.36 ETS 66.16 ZAE 125.09 ETE 170.31 ZAC 116.63 ETC ?66.43 CLP-174.93

HELICCENTRIC CONIC

RL 1_JO.76 LAL .00

RP 108.77 LAP -.57

RC 171.039 GL 2.B0

PLANKTOCENTRIC CONIC

C3 H8.986 VHL 5.384
LNO4 A2'NTH LNCH TIN[

900.0(] IO A4 10

90.00 17 53 40

I00.00 11 55 13

tO0.00 19 25 19

110.O0 IZ 40 51

11o.oo 20 _ 10

OLA -17.64 RAL _)00,43 RAO 6566.2 VlEL 12.262 PTH ?.71 VHP 9.091 GPA,-10.57 RAP 271 .96
L-I TINE INJ LAT INJ LONG INJ RT A_ INJ AS'NTH INJ TIN[ PO CST TIN INJ ? LAT

1721.99 -5.37 12.31 166.65 117.84 11 l? 52 1122.0 -1.60

5532.45 28.31 257.24 175.17 90.43 19 ?5 52 4932.5 ?8.07

1492.76 -6.75 354.71 165.g0 119.19 12 20 5 897.8 -2.81

5236.92 29.88 235.50 175.16 89.16 20 5? 36 4636.9 ?9.45
1349.77 -I0.24 341.75 163.78 122.79 13 3 ?l 749.8 -5.85

4952.67 33.95 213.'_ I74.95 85.76 22 18 4? 43§?.7 3H.99

GIFFERENTIAL CCRRECTIONS MIO-_ EXECUTION ACCURACY

TOE 1.|405 TRA 4._1813 TC3-2.8134 8AU |.0909 _'_T 5881.2 S6R 529.8 S_3 168.7
ROE .2976 RRA -._683 RC3 .0963 FAU .01526 RRT -.6254 I_W -.6041 RI"F .9587

FOE .3093 FRA 1.6210 tO3 -.4§59 BSP 19'265 _ 5g05.0 R_3 .0024 R13 -,9582

60E 1.1787 8RA 4.3g_7 BC3 2.8151 FSP -588 _I 58g0.6 SG2 412.7 THA 176.76

ECC 1.4770

INJ 2 LONG

5.66

?48.58

348.14

2?6.72

335.41

?04.59

ORBIT GETERNINATION ACCURACY

ST 1906.8 SR 339.9 SS GO?.7

CRT .3137 CRS -.4010 CST -.9952

LSA ?007.1MSA 325.9 SSA 14.7

ELI 1909.9 EL? 3?2.3 ALF 3.29

LAUNCH DATE S_P 7 1970 FLIGHT TIME 202.00 ARRIVAL CATE HAR 28 1971

HELIOCENTRIC CONIC CISTANCE 580.259

RL 15O .76 LAL .DO LOL 343.97 VL 25.927 GAL 8.18 AZL 89.?2 HCA 285.31 SMA 121.94 ECC .27380 INC .7845 Vl 29.555

RP 108.75 LAP -.76 LOP 269.28 VP 36.773 GAP 14.66 AZP 89.79 TAL 156.89 TAP 82.2_ RCA 88.55 APO 155.32 V? _4.846

RC 173.O56 GL 3.55 GP 13.38 7AL 43.44 ZAP 166.00 ETS 69.76 7AE 174.99 ETE 170.57 7AC 116.26 ETC _67.03 CLP-175.85

PLAN_TO_ENTRIC CONIC
C3 32.770 VHL 5.681 CLA -16.55 RAL _07,05 RAG 6566.3 V[L 17.395 PTH ?.74 VHP 9.4?7 CPA -11 .01 RAP 274,18 ECC 1.5311

LNCH AZNTH LNCH TI_ L-I TIN[ [NJ LAT INJ L(_q_ [NJ RT ASC INJ A_TH INJ TIME P_ CST TIM INJ 2 LAT INJ 2 LONG

9G.OO IO 39 53 1790.E_J -7.52 16.16 169.70 117.38 II 9 43 1190.0 -3,79 9.46

90.00 18 I0 52 5518.34 28.32 256.21 178.39 89.91 19 42 50 4918.3 28.00 247.56

IOO.OO II fil 53 1557.69 -8.89 358.34 168.97 118.66 12 17 51 957.7 -4.99 351.72

100.00 19 41 33 32?5.88 79.87 734.6_ 178.37 88.73 71 8 39 46?5.9 29.37 ZZ5.91

110.00 I? 39 28 1408.64 -12.39 344.95 166.88 177.17 13 2 56 808.6 -8.06 538.53

IIO.OO HI I0 28 4947.70 33.92 213.31 178.13 85.53 ?? 3? 56 4347.7 37.93 704.21

OIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURAC_ ORBIT GETERNINATION ACCURACY

TOE 1.3175 TRA 4.7?76 TC3-?.5128 BAU 1.0847 S_T 5887.3 SC.R 515.4 5/¢3 162.4 ST L_OOD.O SR 333.5 SS 616.4

ROE .3085 RRA -.3799 RC3 .0835 FAU .01_65 RRT -.6083 _ -.5877 RTF .959fi CRT .3513 CRS -.4_25 CST -.9967

FOE .5404 FRA 1.6629 FC3 -._662 BSP 19479 ,_ 5909.8 R23 .00|6 R13 -.9595 LSA L:_095.8 MSA 314.3 SSA 14.2

BOE 1.3531 _RA 4.74?8 8C3 ?.5147 FSP -570 _I 5895.7 _2 40_.5 THA 176.94 ELI 2003.5 EL? 311.7 ALF 3.44

LAUNCH GATE SEP 7 1970 FLIGHT TINE _04.00 ARRIVAL GATE MAR 30 1971

PIELIOCENTRIC CONIC

RL 150.76 LAL .00

RP 108.78 LAP -.94
RC 175.059 GL 4.??

PLANETOCENTRIC CONIC
C3 36.043 VHL 6.004 OLA -15.54 RAL 303.57 RA0 6566.4 VEL

LNC_ AFMTH LNK_H TIN[ L-I TIME INJ LAT

90.00 10 36 21 1854.94 -9.53

90.00 18 26 31 5_O9.19 28.51

100.00 II 49 9 1620.07 -lO.gO

100.00 19 56 ?4 5219.34 29.86

110.OO 12 _ 25 1463.72 -14.44

110.00 71 ?3 _B 4946.40 33.92

OlFFERENTIAL CCRI_CTION$

TOE 1.4998 TRA 5.0931 TC_-2.2_03 _AU 1.0753

ROE .3HO3 I_A -.3g06 RE3 .0701FAU .01210

FOE .57OO FRA 1.70§6 FC_ -.L:_JO6 8_P 191601

BOE 1.5337 6RA 5.1080 Be3 ?.2315 FSP -553

01STANCE 585.355

LOL 343.97 VL 25.891 GAL 8.96 AZL 89.01HCA 288.48 SHA
LOP H72.45 VP 36.739 GAP 15._6 AZPP 89.69 TAL 155.49 TAP

GP 13.05 ZAL 41.85 ZAP 166.56 ETS 7_.66 2AE 124.89 ETE

I71.72 ECC .78749 INC .9896 Vl 29.555

83.97 RCA 87.34 APO 156.11 v2 34.837

170.81 2AC 115.91ETC 267.64 CLP-176.77

12.546 PTH 2.27 VHP 9.790 OPA -11.39 RAP 276.40 ECC 1,5932

INJ LONG INJ RT ASC INJ AZNTH INJ TIN? PO CST TIN INJ ? LAT INJ ? LONG

19.87 172.80 116.79 II 7 16 1754.9 -5.86 13.11

25_.54 181.60 89.57 19 58 L_D 4909.2 ?7.95 246.89

1.87 172.08 118.01 12 16 IO 10213.0 -7.O7 355.18

234.19 181.57 68.47 71 23 23 4619.3 ?9.33 ??5.43

348.11 170.O1 121.33 13 2 51 865.7 -IO.18 341.59

213._1 181.32 85.47 22 46 4 4346.4 32.92 204.11
MIO-C_UR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT _,4 SGR _O0,3 SG3 156,3 ST 2084,7 SR 327.0 $S 679._

_RT -.5907 RRF -.5712 RTF .9611 CRT .3838 CRS -.4417 CST -.9977
S_ _909.6 R_3 .[3010 RI3 -.9611 LSA 2180.9 MSA 303.2 SSA 13.7

5GI _895.8 SG2 403.1 THA 177.11 ELI 2088.6 EL? 301.4 ALF 3.52
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCN DATE SEP 7 1970

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP i08.BO LAP -1.17

RC 177.047 GL 4.83

PLANE TOC[NTRIC CONIC

C3 4D.385 VHL 6.355

Lk_J4 ATNTH LNCH fINE

90.00 I0 33 25

gO.00 IS 40 47

I00.00 11 46 55

I00.00 20 9 5B

110.00 12 37 39

110.00 21 35 44

FLIGHT TIN[ 206.00

CISTANCE 590.335

LOL 343.97 VL 25.854 GAL 9.81 AZL 8B.80 HCA 291.64 SNA 121.51 ECC

LOP 275.61 VP 36.706 GAP 15.91 A?P 89.56 TAL 154.12 TAP 85.76 RCA

GP 12.75 7AL 40.37 7AP 167.05 ETS 76.44 ZAE I74.76 ETE 171.03 7AC

CLA -14.60 RAL 304.99 RAD 6568.6 VEL 12.718 PTH 2.31 VHP 10.183 DPA

L-I Till[ INJ LAT INJ LCNG INJ RT ASC INJ A_4TH INJ TIN([

1917.22 -II.42 23.47 175.92 116.09 11 5 22

5504._8 28.31 255.19 184.81 89.40 20 12 31

1680.06 -12.80 5.32 175.2! 117.25 12 14 55

5216.78 29.85 234.00 184,77 88.37 21 36 55

1521.18 -16,37 351.24 173.18 120.43 13 3 0

4948.42 33.93 213.37 184.52 83_36 22 58 12
DIFFERENTIAL CORRECTIONS

T0E 1.6896 TRA 3.4806 TC3-1.9651BAU 1.0614

ROE .3328 I_'A -.4003 RC3 .0580 FAU .01058

FOE .5989 FRA 1.7508 FC3 -.L_67 BSP 19757
8DE 1.7220 BRA 5.4952 _3 1.9659 FSP -536

LAUNCH OATE S_.P 7 1970

HKLI(XENTRIC CONIC

NID-COURSE EXECUTION ACCURACY

SOT 5884.9 _ 484.3 SO3 150.5

RRT -.5724 W -.5541 RIT" .9628

SG6 5904.8 R23 .0006 R13 -.9628

SO1 5891.4 _,2 396.7 THA 177.29

FLIGHT TINE _.00

01STANCE 595.181

ARRIVAL CATE APR I 1971

• 2920D INC 1.2072 Vl 29.555

86.03 APO 156.99 vz 34.829

115.55 ETC 268.74 CLP-177.69

-11.70 RAP ?78.63 ECC 1.6646

PO CST TIM INJ 2 LAT INJ 2 LONG

1317.2 -7.8Z 16.64

4904.4 27.93 246.54

1080.1 -9.D5 358.54

4616.8 79.31 ?25.24

921.2 -I?.21 344.60

4348,4 32.94 204.77
ORBIT DETERMINATION ACCURACY

ST 2161.6 SR 321J.3 SS 641.2

CRT .4175 CRS -.4595 CST -.9984

LSA 2258.5 NSA 292.4 SSA 13.2

ELI 2165.7 EL2 291.2 ALF 3.56

ARRIVAL 0ATE APR 3 1971

RL 150.76 LAL .00

RP 108.83 LAP -1.29

RC 179.021 GL 5.37

PLANETOCENTRIC CONIC

-C3 45.396 _ 6.738

LNCH A2'NTH LNCH TINE
90.OO 10 3O 58

90.00 18 33 49

100.00 11 45 5

100.00 2O 22 23

110.00 12 37 5

110.00 21 46 32

OIFFERENTIAL ODRRECTICNS

TDE 1.8878 TRA 5.8_'26 TC3-1.717I 8AU 1.0423

ROE .3461 RRA -.4085 RC3 .0472 FAU .00907

FOE .6275 FRA 1.7984 FC3 -._7}| 8SP 196_1
BOE 1.9193 8RA 5.9(_7 K3 1.7177 F_P -519

LOL 343.97 VL 25.818 GAL 10.71 AZl. 88.58 _ 294.80 5MA 121.31 ECC .30243 INC

LOP 278.78 VP _6.674 GAP 16.61 AZP 89.40 TAL 152.78:TAP 87.59 RCA 84.62 APO

GP 12.46 ?AL _._ ZAP 167.46 ETS 80.54 ZAE 124.62 ETE 171.25 ZAC 115.21 ETC

0L_-|3.73 RAL 306,3_RAO 6_.7 VEL 12.914 PTH 2.35 VHP 10.612 DPA -11.96 RAP
L-I TINE INJ I.AT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

1977.12 -15.19 26.98 179.07 115.29 11 3 55

5503.43 28.31 Zflfl.lZ 1_.00 89.36 20 25 32

1738.01 -14.58 B.70 178.38 116.39 12 14 3

3217.77 29.83 234.07 187.96 88.41 21 49 21

1375.10 -18._1 334.34 176.37 119.44 13 3 21

49_3.44 33.95 813.76 187.7_ 85.79 23 9 Z5

NIO-COURS_ EXECUTION AECURAC_

SOT 5_77.0 SOR 467.5 SO3 145.0

RRT -._LS'_ _ -.5361 RTF .9647

SOB _89_.6 1_3 .0004 R13 -.9647

SOl _882.8 SO2 389.1 THA 177.47

1.4242 Vl ?9.555

157.99 v2 34.822

268.83 CLP-178.64

280.86 ECC 1.7471

PO CST TIN INJ 2 LAT INJ 2 LONG

1377.1 -9.68 20.06

4903.4 27.92 246.47

1138.0 -10.92 1.83
4617.8 29.31 225.31

975.1 -14.15 347.58

4353.4 33.00 Z04.65

ORBIT DETERMINATION ACCURAC_

ST _2_J.9 SR 313.3 SS 633.4

CRT .4384 CRS -.4763 CST -.9989

LSA 2328.3 NSA 281.9 SSA 12.7

ELI 2235.1 EL2 281.0 ALF 3.58

LAUNCH OATE S4EP 7 1970 FLIGHT Till[ _I0.00 ARRIVAL _ATE _PR 5 1971

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP 108.85 LAP -1.46

RE 1_O.9B0 GL 5.86

PLANETOCENTRIC CONIC

C3 31.199 VHL 7.155

LNO< AZNTH LN_H TINE

90.00 IO 28 53
90.00 19 5 42

100.00 iJ 43 33

100.00 20 33 43

110.00 12 36 42

110.0(3 21 57 5

DIFFERENTIAL CORRECTIONS

TOE 2.0972 TRA 6.3333 TC3-1.4854 8AU 1.01"/'0

ROE .3602 RRA -.4150 RC3 .0374 FAu .00756

FOE .6368 FRA 1.84_ re3 -.1277 BSP 19996

8DE 2.1279 8RA 6.3471 8C3 1.4839 FSP -501

DISTANCE 599.867

LOL 343.97 VL 25.783 GAL 11.69 AZL 88.34 HCA 297.96 SNA 121.11 ECC .31391 INC 1.6578 Vl ?9.555

LOP 281.94 VP 36.643 GAP 17.38 AZP 89.22 TAL 151.49 TAP 89.45 RCA 83.09 _PO 159.17 V2 34.815

GP 12.21ZAL 37.69 ZAP 167.79 ETS 84.97 ZAE 1_4.45 ETE 171.45 7AC 114.86 ETC 269.43 CLP-179.59

DLA -12.93 RAL ]07.55 RAO 6568.9 VEL 13.136 PTH 2.40 VHP 11.079 OPA -12.15 RAP 283.07 ECC 1.8426

L-I TINE INJ LAT INJ LONG INJ RT AS_ INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2034.82 -14.84 30.41 182.23 114.40 11 2 49 1434.8 -11,42 23.40

5505.88 28.31 255.30 191.17 89.45 20 37 28 4905.9 27.94 246.65

1794.01 -16.25 12.03 181.55 115.44 12 13 27 1194.0 -12.69 5.04

5221.93 29.86 234.38 191.14 88.57 22 0 47 4621.9 29.34 225.62

1627.53 -19.93 337,43 179.58 118.36 13 3 50 1027.5 -15.99 350.53

4961.17 33.99 214.36 190.92 86.14 23 19 46 4361.2 33.08 205.24

MIO-CCUR_,_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT _66.4 SOR 449.8 SO3 139.B ST 2293.7 .T,R 306.0 $S 666.3

RRT -._320 I_F -.5169 RTF .9_68 CRT .4624 CR$ -.4931 CST -.9992

•_ _3,6 1_3 .0OO4 R13 -._68 LSA 2392.6 NSA 271.4 SSA 12.3

SOl _71.3 _. 3_10._ TH_ 177.65 ELI 2298.1 EL2 270.8 ALF 3.58

LAUNCH DATE S_P 7 1970 FLI_T TIN[ 212.00

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP 108.87 LAP -1.63

RC 182.923 GL 6.30

PLAN[TC_ENTRI{ CONIC

C3 57.946 VHL 7.612

LNCH ATMTH LNCH TZNE
90.00 10 27 10

90.00 19 16 32

IOO.OO II 42 17

100.00 20 44 7

110.130 12 36 27

110.00 22 6 26

DIFFERIENTIAL CORRECTIONS

TOE 2.3194 TRA 6.80_2 TC3-1.2680 8AU .9_L_6

ROE .3751RRA -.4194 RC3 .0288 F_U .00601

FOE .6871FRA 1.9054 FC3 -.0898 8SP 199_7

BOg 2.3495 EWA 6.8191BC3 1.2683 FSP -483

ARRIVAL DATE APR 7 1971

OISTAN¢'IE 604.364

LOL 343.97 VL 25.749 GAL 1_.75 AZL 88.1_ HCA 301.12 5_4A 120.91 ECC .32657 INC 1.9055 Vl ?9.555

LOP 285.10 VP 36.613 GAP 18.21 A2'P _.01 TAL 150.25 TAP 91.37 RC_ 81.43 APO 160.40 v2 34.809

GP I1.97 2AL 36._| TAP lr_,o_ ETS 89,72 ZAI[ 124.26 ETE 171,65 2AC 114.52 ETC 270.O1 CLP 179.43

OLA -12.20 RAL 308.69 R_O 6569.1 MEL 13.390 PTH 2.45 VHP 11.592 DPA -12.29 RAP 285.27 ECC 1.9536

L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ A214TM INJ TIM[ PO C$T TIM INJ 2 LAT INJ 2 LONG
2090.43 -16.38 33,77 |85.39 113.43 I| 2 1 !490.4 -13.07 26.66

3511.39 28.32 _55.?O 194.31 89.65 L_O 48 24 49J1.4 27.97 247.05
1848.11 -17.80 15.Z9 |84.7_ 114.42 12 13 5 1248.1 -14.35 8.20

5_28.94 29.87 2_4.g0 194.29 88.85 22 11 16 4628.9 29.39 226.13

1678.47 -21.5_ .50 |8_.80 117.20 13 4 25 1078.5 -17.73 353.45

4971.33 34.04 215.15 194.09 86.61 23 29 18 4371.3 33.19 206.01

NI0-C(_UR_ EXECUTION ACCU_RACY ORBIT DETERMINATION ACCURACY

SOT SB_I.9 SGR 431.2 SO3 134.9 ST 2350.2 SR 298.5 55 680.2

RRT -._(_J0 RRF -.4937 RIT" ,9691 CRT .4853 CR$ -.5099 CST -.9994

SOB 5867.7 R23 .0005 RI3 -.9691 LSA 2450.9 NSA 260.9 SSA 11.8

SOl 3856.0 $G2 370.9 THA 177.84 ELI 2354.7 EL2 260.5 ALF 3.57
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970)

LAUNCH CAT£ EP 7 1970

HELIOCENTRIC CONIC

RL 150.76 LAL .00

RP 108.88 LAP -|.79

RC 1_4._154 GL 6.69

PLANE TOCENTR IC CONIC

C3 65,PZ5 VHL P.113

LNCH ATHTH LNCH TIN{:

• 3.OO 10 Z5 4Z

90.00 19 26 22

100.00 11 41 13

lO0.O0 20 53 32

IlO.DO 12 36 17

110.O0 22 14 5H

FLIGHT TINE 214.00 ARRIVAL 0ATE APR 9 1971

01 STANCE 608.633

LOt. 343.97 VL 25.7|5 GAL 13.89 A?L 87.83 PICA 304.28 S4,1A 120,72 ECC ,34056 INC 2.1700 vl 29.555

LOP 288.27 VP 36.584 GAP 19.13 AZP 88,78 TAL 149.07 TAP 93.35 RCA 79.61 APO 161.83 v2 34.804

GP 11.75 ZAL 3§.42 ?AP 168.15 FT$ 94.75 ZAE |24.04 I='TE 171.84 ?AE 114.18 ETC 270,58 CLP 178.42

CLA -11.52 RAL _09.74 RAO 6569.3 VEL 13.681 PTH 2.50 VHP 12.156 0PA -12.38 RAP 287.44 ECC 2.0833

L-I TINE INJ LAT IN| LONG IN| RT ASC INJ AZNTH IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

2143.97 -17.79 37.06 188.53 112.40 11 I 26 1544.0 -14.60 29.84

5519.62 28.3Z 256.30 197.41 89.96 20 5_ 22 4919.6 28.01 247.65

190_,3Z -19.24 18,50 187.89 113.33 12 12 53 1300.3 -15.92 11.29

5Z38.49 29.88 235.61 197.40 89.22 22 20 51 4638.5 29.46 _Z6.83

17Z7.87 -23.06 _3.54 186.01 115.97 13 5 5 1127.9 -19.37 356.34

4983.71 34.08 216.11 I97.24 87.18 23 38 I 4383.7 33.31 206.9§

OIFFERENT IAL CORRECTIONS

TOE 2.5569 TRA 7.3160 TC3-1,0660 6AU .9383

ROE .3910 RRA -.4212 RC3 .0213 FAU .00440

FOE .7193 FRA 1.9667 FC3 -.0579 8SP 19q12

BDE 2.§H66 BRA 7.3_1 $(;3 1 .0662 FSP -463

MI0._OtJ_SE EXECUTION ACCURACY CRBIT 0ETERMINATION ACCURACY

SGT 5835.7 5GR 411.9 5G3 130.3 ST 2401.1 SR 290.8 SS 695.8

RRT -.4835 RMF °,472| RTF .9716 CRT .5078 CRS -.5271 CST -.9996

5850.2 _3 .0006 RI3 -.9716 LSA 2504.3 MSA 250.3 SSA 11.3

•_,d 5839.1 _2 360.3 THA 176.04 EL1 2405.7 I:'L2 250.0 ALF 3.56

LAUN_ OATE 542P 7 1970 IrLIG_4T TINE 216.00 ARRIVAL 0ATE APR 11 1971

HEL IC(ENTRI C CONIC

RL 150.76 LAL .flO

RP IOS.gD LAP -1.9§

RC 186.768 GL 7.04

PLAME TOCrNTRI C CONIC

C3 75.077 VHL 8.665
LN(J_ A2'MTH LNCH TIME

gO.O0 ID 24 26

90.00 19 35 14

100.00 11 40_ 18

lO0.O0 21 2 2

110.00 12 36 I0

110.00 22 22 _0

0IFFERENTIAL CCRREC T ICIN$

TOE 2.B125 TRA 7.8678 rc3 -.8786 6AU .88_0

ROE .40B1 RRA -.419g RC3 .0148 FAU .00271

F0E .7537 FRA 2.0345 Ire3 -.0312 65P 19719

BOE 2.8419 BRA 7.8790 8C3 .8787 FSP -442

01STANEE 612.627

LOL 343,97 VL 25.682 GAL 15.14 A2'L 87.54 _ 307.44 5HA

LOP 291.43 VP 36.557 GAP 2D.14 AZP 68.51 TAL 147.96 TAP

6P 11.54 ZAL 34.44 ?AP 168.17 ETS lO0.O0 ZA4E 123.77 ETE

120.54 ECC .35610 INC 2.4552 v! 29.555
95.40 RCA 77.61 APO 165,46 V2 34.799

172.03 ZAC 113.84 ETC 271 .14 CLP 177.37

OLA -10.91 RAL 310.69 RAg 6569.5 VEL 14.015 PTH 2.§6 VHP 12,780 0PA -12.43 RAP 289.57 ECC 2.2356
L-| TIME IN| LAT IN| I,_ IN| RT A,_ IN| A2'NTH IN| TIME PO (;ST TIM IN| 2 I..AT IN| 2 LONG

2195.42 o19.10 40.27 191.64 111.31 11 1 1 1595.4 -16,03 32.94

5330.Z8 28.32 257.08 200.46 90.35 5! 7 24 4930.3 20,06 248.43

1950.61 -2D.56 21.65 191.02 112.19 12 12 49 1350.6 -17.37 14.31

5250.32 29.89 236.49 200.46 89.68 22 29 33 4650.3 29.53 227.71

1775.67 -24.45 6.56 189.19 114.67 ,13 5 46 1175.7 -20.91 359.19

4998.03 34.12 217.23 _!_,35 87.84 23 45 58 4398.0 33.45 208.05

MIO-COI_SE E_ECUTION ACCURACY ORBIT 0ETER_4INATION ACCURACY

SGT 5818.1 _ _J|.7 SG3 126.1 ST 2446.9 SR 282.9 SS 713.4

RWT -,4543 _ -.4449 RTF .9741 CRT .5302 CRS -.5452 CST -.9997

5831.2 R23 .flOO9 RI3 -.9741 LSA 2553.2 MSA 239.5 SSA J0.9

._G! 58_.'t'0.8 .._G2 348.8 THA 178.24 EL1 2451 ,6 EL2 239.4 ALF 3.54

LAUNCH 0ATE S_P 7 1970 FLIGHT TIME 218.00 4RRIVAL GATE 4PR 13 1971

HEL IOCFNTRIC CONIC

RL 150.76 LAL .DO

RP 10H.91 LAP -2.I0

RC 1_8.667 GL 7.3.5

PLAN| TOCFNTR I C CONIC

C3 86.004 VHL 9.274

LNO,4 ATMTH LNCH TIME

90.00 10 23 19

90.00 19 43 9

1130.00 11 39 31

100.00 21 9

llO.Ofl 12 36 §

110.00 22 29 34

0 IFFERENT IAL CC_RECTIONS

TO[ 3.0881 TRA 8.4670 TC3 -.7055 BAU .8112

ROE .4267 RRA -.4145 RC3 .O094 FAU .00090
rOE .7910 FRA 2.1100 FC3 -.0091 85P 19410

BO$" 3.1174 BRA 8.4771 BC3 .7055 FSP -419

C I STANCE 616.285

LOL 343.97 VL 25.651 GAL 16.51 AZL 87.23 HEA 310.59 5HA 120.36 ECC .37339 INC 2.7655 Vl 29.555

LOP 294.59 VP 36.530 GAP 21.27 AZP 88.20 TAL 146.95 TAP 97.54 RCA 75.42 APO 165.30 V2 34.795

GP 11.35 7AL 33.56 ?AP 168.06 FTS 105.41 ZAE 123.46 [T$" 172.22 74C 1;3.50 ETC 271.68 CLP 176.29

CL,i -10.36 RAL 311.54 RAO 6569.7 VEL 14.400 PTH 2.62 VHP 13.474 0P4 -12.43 RAP 291.67 ECC 2.4154

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AL_4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2244.69 -20.29 43.40 194.69 110.19 11 0 44 1644.7 -17.36 35.95

5543.13 28.31 256.02 203.44 90.82 21'15 32 4943.1 28.12 249.36
1998.86 -21.77 24.72 |94.09 lit.00 12 12 50 1398.9 -18.72 17.26

5264.19 29.89 237.52 Z03.45 90.23 22 37 22 4664.Z 29.60 228.73

1821.72 -25.72 9.53 192.33 113.33 13 6 27 1221.7 -22.34 2.00
5014.09 34.16 218.48 203.40 88.58 23 53 8 4414.1 33.58 209.28

MI0-COUR,_ E_ECUTION ACCURACY ORBIT OETERNINATION ACCURACY

S_T 5799.2 _ 370.9 SG3 122.0 ST 2487.3 SR 274.9 SS 733.4

RRT -.4205 RRF -.4132 RTF .9768 CRT ,5532 CRS -.5645 CST -.9998

SC,B 5811.0 1_3 .0012 RI) o.9768 LSA 2597.6 MSA 228.7 SSA 10.4

5GI 5501.3 SG2 336.4 THA 178.45 FLI 2492.0 FL2 228,6 ALF 3.53

FLIGHT TIME Z20.O0 ARRIVAL OATE APR 15 1971LAUNO4 0ATE SEP 7 1970

HEL I(XENTRIC CONIC

RL 150.76 LAL .00

RP 108.92 LAP -2.24

RE 19(3.549 GL 7.63

PLANE TOCENTRI C CONIC

C3 98.995 VHL 9.950

LNCH A_NTM LN_H TIME

90.00 tO 22 21

90.00 19 50 6
100.00 11 38 49

100.00 Zl 16 19
110.00 12 36 0

110.00 22 35 37

OIFFERENTIAL CCRRECTIONS

TOE 3.3867 TRA 9.1197 TC3 -.5461 BAU .7L:_8

ROE .4471 RRA -.4043 Re3 .005_ FAU-.O0107
FOE .8318 FRA 2,1944 FC3 .0093 BSP 18956

_0E 3.4161 _qA 9.1,_7 8C3 .5461 FSP -_5

01STANEE 619.529

LOt. 343.97 VL 25.620 GAL 18.02 AZL 86.89 HCA 313.74 ,_A 120.19 ECC .39271 INC 3.1063 Vl 29.555

LOP 297.75 VP 36.506 GAP _.52 ATP 87.85 TAL 146.04 TAP 99.78 RCA 72.99 APO 167.39 V2 34.791
GP 11.18 ZAL 32.79 ZAP 167.83 ETS 110.90 ?,_E: 123.09 ETE 172.42 ?AC 113.16 ETC 272.20 CLP 175.14

OLA -9.87 RAL 312.29 RAO 6569.9 t/EL 14.844 PTH 2.68 VHP 14.249 0PA -12.39 RAP 293.70 ECC 2.6292

Lol TIME IN| LIT IN| _ IN| RT AS_ IN| A?NTH IN| TIME PO (;ST TIN IN| 2 LAT IN| 2 LONG
2291.63 -21._ 46.42 197.67 109.04 11 O 32 1691.6 -18.fi7 38.86

5557.93 28.29 259.1! _06,32 91,36 21 22 44 4957.9 28.18 250.44

2044.91 -L_.87 27.71 197.09 I09.60 12 |2 54 J444.9 -19.96 20.12

5279.B_ Z9.88 2_._ 206._H5 90.84 22 44 18 4679.9 29.68 229.89

1865.87 -_6.B_ 12;44 195.41 111.96 13 7 6 1265.9 -23.66 4.75

5031.70 _1.18 219.$6 _.37 89.39 23 59 29 4431.7 33.72 210,64

NI0-CCUR_i_ Ir_ECUTICN A¢CURAc'r ORBIT DETERMINATION ACCURACY

SGT 5779.2 ,_ _M9.6 SG3 118.3 ST 2522.3 SR 267.0 SS 756.4

RRT o,_4 RRF" o.375_ RTF .9795 CRT .5771 CRS -,5853 CST -.9999

Sr_ 5789.8 _$ .0016 RI3 -.9795 LSA 2637.8 HSA 217.7 SSA 9.9

5_1 5780.7 S_2 323.3 THA 178,68 ELl 2527.0 EL2 217.7 ALF 3.52
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH 0ATE SEP 8 1970 FLIGHT TINE 70.00 ARRIVAL CATK NOV 17 1970

HELIEX;ENTRIC CONIC

RL 150.72 LAL .00

RP 107.99 LAP -1.06

RE 40.930 GL -5.27

PLAN[TO(ENTRIC CONIC

C3 26.855 VHL 5.182

LNO_ AZHTH LNCH TINE

9(3.00 8 O 46

90.OO I1 54 35

I00.00 8 58 41

I00.00 13 39 ZI

llO.o0 9 Z2 52

llO.OO 15 31 40

CISUNCE 171.877

LOt. 344.94 VL 24.660 GAL -4.24 AlL 91.11 HCA 73.26 5_A 115,11 ECC .31728

LOP 58._9 VP 36.124 GAP -18.17 AZP 90.]? TAL 189.24 TAP 262.50 R£A 78.59

GP -10.85 7AL 105.48 7AP 11.67 ETS 108.52 7AE 160.55 ETE 339.46 7AC 90.40

CLA -25.17 RAL 235.93 R40 6568.1 VEL 12.175 PTH 2.18 VHP 11.269 OPA -30.34

L-I TII4E INJ LAT INJ LONG INJ RT 4SC INJ AA_ITH INJ TIM[ PC) CST TIN

1350.46 6.55 351.52 104.32 117.61 H 23 16 750.5

5865.93 25.79 281.23 I11.52 102.12 13 32 21 5265.9

1163.45 4.36 336.58 103.12 119.60 9 IH 5 563.4

5528.18 28.23 256.92 112.06 100.27 15 II 29 4928.2

I087.61 -.34 327.91 100.20 ]24.18 9 40 59 487.6

5176.78 33.71 231.15 112.97 96.05 16 57 56 4576.8
OIFFERENTIAL CCRRKCTIONS

TOE .1668 TRA -.5514 TC3 .2707 BAU .1037

ROE -.3869 f_A -.0347 RC3 -.IO04 FAU ,02392
FOE -.0620 FRA .2305 FC3 -.7710 8SP L_05

BOE .4213 8RA .5525 8C3 .2888 FSP -169

NI0-COURSE EXECUTION ACCUR4CY

SGT 752.6 S(_ 442.3 SG3 73.4

RRT -.2389 RRF .2674 RTF -.6668

873.0 R23 -.0351 RI3 .6751

SGI 763.4 SG2 42}.4 THA 168.39

INC 1.1095 Vl ?9.563

APO 151.63 v? 35.09?

ETC ?60.34 CLP 4.3?

RAP ?37.46 ECC 1.4470

INJ ? LAT INJ ? LONG

10.?0 344.73

77.Z0 777.85

8.77 3?9.97
29.36 ?48.30

4.15 371.70

34.18 ?71.94

CR61T CETKRHINATION ACCURACY

ST 273,7 SR 428.0 5S 108.5

CRT -.6518 CRS -.5943 CST .9811
LSA 478.8 HSA 200.6 5SA 18.5

ELI 471.8 EL2 188.3 ALF 117.33

LAUNCH OATS" _EP 8 1970 FLIGHT TII( 72.00 ARRIVAL CAT? NOV 19 1970

HELIC(ENTRIC CONIC 01STANCE 178.622

RL 150.72 LAL ,00 LOL 344.94 VL 24,953 GAL -4.28 AZL 90.91HCA 76.47 SNA 116.58 ECC .30146 INC .9050 Vl ?9.563

RP 107.95 LAP -.88 LOP 61,41 VP 36.337 GAP -17.04 AZP gO.Z1 TAL 190.06 TAP 266.53 RCA 81.43 APO 151.77 V? 35.105

RE 41.5]$O GL -4.60 GP -11.46 ZAL 106.84 ZAP 11.69 [TS 96.28 ZAE 158.08 ETE 33_.87 ZAC 89.93 ETC 260.56 CLP ?.35
PLAN[TOCENTRIC CONIC

C3 24.070 VHL 4.906 OLA -24.Z0 RAL 234._ RA0 6568.0 V[L
LNCH AZNTH LNCH TIN[ L-I TINE INJ LAT

90.O0 7 39 5 1380.82 5,59

90.00 12 6 8 5781.34 26.86

100.00 8 40 6 1183.83 3.68

1O0.OO 13 47 48 _4_3.76 29.01

110.00 9 8 L_I 1094.87 -.62

110.00 15 35 56 5115.49 34.05

DIFFERENTIAL CCR_CTIONS

TOE .1641 TRA -._320 TC3 .3371 8AU .I163

ROE -.3668 RRA -.0347 RC3 -.1299 FAU .02549

FOE -.0524 FRA .2274 FC3 -.9169 85P 21_

BOE .4018 _A .5332 8C3 .3613 FSP -19"Z

12.060 PTH 2.16 VHP 10.647 0PA -31.25 RAP 238.64 ECC 1.3961
INJ LOIWG INJ RT A_C INJ A?NTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

353.23 100.73 117.81 8 2 6 780.8 9.27 346.48

275.28 108.11 99.33 13 42 30 5181,5 27.87 266.76

337.70 99.67 119.69 8 59 50 583.8 7.60 331.11
251.53 IO8.48 97.53 15 18 42 4853.8 29.75 242.80

328,29 97.00 124.18 9 26 43 494.9 3.87 322.08

LP_6.39 109.03 93.26 17 1 11 4515.5 34.12 217.15

MIO-COURSI[ EXECUTION ACCURACY OReIT 0ETERMINATION ACCURACY

SGT 781.J SGR 449.1 ,5(;3 81.9 ST 2_083 _ 14_8.5 SS I01.?

I_T -.L_7_ RRF ,_7 RTF -.6858 CRT -.6608 CRS -.5333 CST .9677

,S_ gO|.O R23 -.0407 RI3 .6953 LSA 481.0 NSA 201.8 SSA 19.6

SGI 794.2 $62 425.6 THA 167.65 ELI 47_.7 EL2 189.5 ALF 118,75

LAUNCH OAT[ 5{P 8 1970 FLIGHT TINE 74.00 ARRIVAL CATE NOV 21 1970

HELI_ENTRIC CONIC

RL 150.7_ LAL .O0

RP 107.91 LAP -.69

RE 4Z.291GL -3.81

PLANETC_ENTRIC CONIC

C3 21.718 VML 4,660

LNO4 ATNTH LNCH TIN[

90.00 7 16 39

90.00 12 17 31

1O0.O0 8 20 39

I00.00 13 56 32

110.00 8 53 0

110.O0 15 40 40

0IFFER£NTIAL CORRECTIONS

TOE ,.1606 TRA -.5125 TC3 .4159 8AU .I_O0

ROE -.3473 _eA -.O351RC3 -.1657 FAU .02747

FOE -.0393 FRA .2231 FC3-1.0869 BSP L_"_31

80E .3826 BRA .fl137 BC3 .4477 FSP -219

CISTANCE 185.387

LOL 344,94 VL 25.2L_} GAL -A.33 AZL 90.71HCA 79.69 SNA 117.96 ECC .28700 INC .7056 Vl ?9.563

LOP 64.62 VP 36.533 GAP -I5.97 A?P 90.13 TAL 19(3.93 TAP 270.62 RCA 84.1! APO 151 .82 V? 35.117

GP -12.13 ZAL 108.31 ZAP I_.14 ETS 88.17 ZAE 155.75 [TE 338.15 ZAC 89,38 ETC 260.78 CLP .33

CLA -23.10 RAL 233.31RA0 6567.9 V£L ]1.962 PTH 2.13 VHP 10.055 0PA-32.Z1 RAP 239.77 EC¢ 1.3574

L-I TINE INJ LAT INJ LONG INJ RT 4,_C INJ A?I4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1414.5I 4.51 355.12 97.22 117.98 7 40 34 814.5 8.22 348.41

5697.80 27.64 269.28 104.61 96.42 13 52 28 5097.8 28.24 260.67

1209.03 2.83 339.09 9_.29 1i9.77 8 40 48 _9.0 6.77 332.52

3378.51 29.56 246.00 104.82 94.67 15 26 11 4778.5 29.89 237.21

1107.58 -I.|O _28.9fl 93.84 124.17 9 11 28 507.6 3.39 3_?.75

5052.73 34.18 221.50 105.06 90.37 17 4 53 4452.7 33.85 212.77

MI0-COURS[ EXECUTION ACCURACY CRBIT 0ETER1WIN_TIC_ ACCURACY

SGT 811.4 SG_ 456.5 SG3 91.3 ST 285.2 SR 427.3 SS 92.2

RRT -._O2_ R_F .33B0 RTF -.7070 CRT -.6686 CRS -.4_O4 CST .9343

sr_ 931.0 R23 -.0442 RI3 .7176 LSA 480.7 MSA _2.2 SSA 20.9

SGI 827._ _ 4_6.6 TH_ 166.76 EL1 477.3 EL2 189.8 ALF 119.07

LAUNO_ DATE SlIP 8 1970 FLIGHT TINE 76.00 ARRIVAL 0ATE NOV 23 1970

MELI_ENTRIC CONIC

RL 150.72 LAL .O0

RP IO7.88 LAP -._1

Re 43.202 GL -2.92
PLANET(XKNTRIC CONIC

C3 19._36 V_. 4.443

LNCH AZNTH LN_H TINE
90.00 6 34 3_5

90.00 12 28 47

IO0,00 8 0 33

I00 .O0 14 5 31

110.00 8 36 40

110.(30 I_ 4_ _3

OISTANCI[ 192.163

LCL 344.94 VL 25.464 GAL -4.40 AZL g0.51HC_ 82.90 SMA

LOP 67.84 VP _.7|3 GAP -14.94 AZP 90.06 TAL 191.86 TAP

GP -12,B8 ZAL 109.88 ZAP 12.99 [TS 78.84 ZAE 153._6 ETE

119.27 ECC .27382 INC .5103 Vl 29.563

274.77 RCA 86.61 APO 151.93 V2 35.179

337.31 ZAC 88.75 ETC 260.98 CLP -1.74

OLA -Z1.86 RAL 231.92 RAO 6567.8 VKL 11.879 PTH 2.11 VHP 9.495 OPA -33.23

L-I TINE INJ LAT INJ _ INJ RT A._W_ INJ AZNTH INJ TII,_ PO CST TIN

14_1.67 3.32 3_7.21 93.85 1i8.14 7 18 48 851.7

5614.81 28.I2 263._q_ 101.07 93.44 14 2 21 5014.8

1238.86 1.8_ 340.73 93.01 119.84 8 21 I! 638.9
fl_02._ 29.8_ 240.40 |01.16 91.74 15 33 54 4702.9
1125.60 -1.79 329.89 90.76 124.14 8 55 26 525.6

4988.88 34.10 216.51 101.1_ 87.42 17 9- 2 4388.9

OIFFER[NTIAL CO_I_ECTICIq$

TOE .1541 TRA -.4938 TC3 .4924 BAU .1411

ROE. -.3284 RRA -.O358 RC3 -.2085 FAU .02924

FOE -.0_19 FRA .2176 FC3-1.2828 BSP 2_11
BOE .3627 6RA .49fl1 Be3 .5347 FSP -249

NI0oCOUR_ EXECUTION _CCURACY

_GT B37.7 _ 464.9 .SG3 101.9

RRT -.3_o6 _ .3793 RTF -.7_O3

S_B 998.1 _23 -.0541 RI3 .7329

SGI 857.3 ,SG2 427.8 THA 165.82

RAP 240.84 ECC 1.3248

INJ 2 LAT INJ 2 LONG

7.06 350.5?

28.30 254.60

5.77 334.18

29.77 231,69

2.70 323.69

33.36 207.35

ORBIT 0ETERNINATION ACCURACY

ST 286.4 SR 423.8 SS 87.8

CRT -.6687 CRS -.2520 CST .8551

LSA 476.4 MSA 202.6 SSA ?2.4

ELl 474.9 EL2 190.1 ALF 119.50

1483



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH OATE ._EP 8 1970

HELIOCENTRIC CONIC

RL 150,7Z LAL .0[3

RP 1D7,84 LAP -.32

RC 44.254 GL -I,91

PLANE TCCENTRIC CONIC

C3 1B.07_ VHL 4._|

LNCH ATMTH LNCH TII4E

90.00 6 32 6

9(3.00 IZ 40 1

I00.00 7 40 Z

I00.00 J4 I4 46

110.00 8 19 43

110.00 15 51 34

FLIGHT TIME 78.00 ARRIVAL CATE NOV 25 1970

CISTANCE i98.944

LC_ 344.94 VL ?§.685 GAL -4.47 ATL 90.32 HCA 86.12 SHA 1L_3.50 ECC .Z6186 INC .3175 Vl 29.563

LC_ 7|.06 VP 36.878 GAP -13.96 ATP 90.02 TAL 19Z.84 TAP 278,96 RCA 88.95 APO I52.06 VZ 35.141

GP -13.70 7AL Ill.S? ?AP 14.Z3 ETS 70.66 _AE 151.54 ETE 336.33 ZAC 88.03 ETC 261.18 CLP -3.86

0LA -20.48 RAL ?30.5! RAO 6567,7 EL |1.809 PTH ?.09 VHP 8,963 OPA -34.30 RAP 241.83 ECC 1.29 '4

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1492.31 2.07 359.48 90.65 118.75 6 56 58 892.3 5.78 352.82

5332.72 28.31 257.26 97.54 90.44 14 17 13 4932.7 28.07 248.60

1773.06 .66 34?.61 89.89 119.89 8 1 15 673.1 4.63 336.07

5Z?7.20 ?9.87 ?34.77 97.53 88.78 15 41 53 46?7.2 ?9.38 226.00

1148.69 -?.67 331.10 87.81 I74.09 8 38 5? 548.7 1.82 324.89

4924.34 33.79 ?11._ 97.76 84.47 17 13 38 4324.3 37.65 202.45

OIFFERENTIAL CORRECTIONS

TOE .1411 TRA -.4799 TC3 .36_O BAU .1507

ROE -.}O94 _RA -.0363 RC3 -.7580 FAU .03136

FOE .0027 FRA .2130 FC3-! .5021BSP ?_4

602 .3400 BRA .4817 8C3 .67_8 FSP -278

NI0-COURSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 863.7 SC,R 474.1 SG3 113.5 ST 281.5 SR 417.3 SS 77.?

RRT -._12 _ .4719 RTF -.7796 CRT -.6479 CRS .0646 CST .6741

985.3 _3 -.0729 R13 .7450 LSA 465.3 MSA 205.5 SSA 24.2

SG! 886.3 SG? 430.? THA 165.11 ELI 465.2 EL? 192.4 ALF 119.03

LAUNCH DATF S4EP 8 1970 FLI(#IT TIME 80.0(]

Hq[LIOCENTRIC CONIC

RL 150.72 LAL .00

RP 107.81 LAP -.13

RC 45.436 GL -._

PLANETOCENTRIC CONIC

C3 16.684 VHL 4.085

0ISTANCE 205.7?8

LOL 344.94 VL 25.887 GAL -4.54 A$'L g0.13 PiCA 89.34 SNA

LOP 74.78 VP 37.0?9 GAP -J3.0"_ A2'P 90.00 TAL 193.85 TAP

GP -14._ FAL 113.19 ZAP 15.80 ETS 63.76 ZA_E 149.69 ETE

OLA -18.98 RAL 229.10 RAO 6567.7 VIEL 11.750 PTH ?.07 VHP

ARRIVAL DATE NOV 27 1970

12-1.65 ECC .25105 INC .1253 VI 29.563

283,19 RCA 91.11 APO 152.19 V2 35.152

335._["J ZAC 87.21 ETC 261.37 CLP -6.05

8.461 DPA -35.44 RAP 247.74 ECC 1.2746

LNO4 ASNTH LNCH TIME L-I TIME INJ LAT

90.00 6 9 37 1336.34 .60

go.O0 12 91 17 5491.67 28.21

IO0.00 7 19 19 1311.39 -.64

I(30.00 14 24 19 5151.86 29.63

110.(30 8 ? 21 1176.56 -3.73

110.00 15 37 43 4859.45 33.25

DIFFERENTIAL CORRIECTION5

TOE .I263 TRA -.4660 TO3 .6454 BAU .1603

ROE -.2go3 RRA -.0371 RC3 -.3158 FAU .03377

FOE .0340 FRA .2076 FC3-1.7495 8SP 2398

80E .3166 BRA .4674 8C3 .7185 FSP -312

INJ LONG INJ RT ASC INJ A21WTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

1.93 87.65 118.31 6 35 13 936.3 4.38 355.29

251._I 94.11 87.47 14 22 9 4851.7 27.56 242.73

344.71 86.96 119.89 7 41 11 711.4 3.34 338.18

279.19 94.01 85.83 15 50 7 4551.9 28.74 220.50

332.56 85.03 124.00 8 21 58 576.6 .75 326.35

2_6.31 93.34 81.56 17 18 43 4259.5 31.73 197.62

HI0-CCURSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

E_T 887.? .f_dR 483.? SG3 176.4 ST ?73.2 5R 407.6 5S 82.2

RRT -.3952 _ .4683 RTF -.7381 CRT -,6181 CRS .4498 CST ,3706

JOll.? R_3 -.0923 RI3 .7577 LSA 45f.l MSA ?08.2 SSA 26.2

5G1 914.0 S_2 43?.6 THA 164.17 EL1 450.6 EL2 194.2 ALF 118.19

LAUNCH DATE ,_P 8 1970 FLIGHT TIME 82.00 ARRIVAL CA TE NOV 29 1970

HELIOCENTRIC CONIC

RL 150.72 LAL .00

RP 107,77 LAP .06

RC 46.738 GL .43

PLAN[TOCENTRIC CONIC

C3 15.531 VHL 3.941

LNCH A2NTH LNCH TIME

90.00 5 47 17

90.00 13 2 39

I(30.00 6 58 35

I(30,00 14 34 2

110.00 7 44 46

110.0(3 16 4 Zl

DISTANCE 212.509

LOL 344.94 VL 26.069 GAL -4.62 AZL 89.94 PICA 92.57 StAA 122.72 ECC .24131 INC .D626 Vl 29.563

LOP 77.50 VP 37,167 GAP -12.17 AZP 9(}.00 TAL 194.88 TAP 287.45 RCA 93.10 APO 152.33 v? 35.163

GP -15.64 ZAL 114.88 ZAP 17.67 [TS 58.03 ZAE 148.07 ETE 333.91 ZAC 86.27 ETC 261.53 CLP -8.32

OLA -17.33 RAL LP27.73 RA0 6567.6 VEL 11.701 PTH ?.06 VHP 7.986 OPA -36.65 RAP 243.54 ECC 1.2556

L-; TIME INJ LAT ;NJ LONG INJ RT A,S_ INJ AZI4TH 1NJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

1583.67 -.93 4.57 84.89 I18.30 6 13 40 983.7 2.86 357.94

5371.75 ?7.84 ?45.5? 90.81 84.58 14 3? 11 4771.7 26.79 237.01

1353.58 -?.07 347.Q_ 84.?5 119.83 7 ?I 9 753.6 1.91 340.50

5077.07 29.13 223.68 90.65 82.99 15 58 39 4477.1 27.86 215.11

I?G8.91 -4.96 334.?5 82.46 173.86 8 4 54 608.9 -.48 328.04

4794._1 37.49 2OI.59 go.02 78.74 17 ?4 15 4194.5 30.60 192.89

DIFFERI[NTIAL CORRECTIONS

TOE .1237 TRA -.4_2 TC3 .7591 8AU .1768

ROE -.7722 RRA -.0_33 RC3 -._839 FAU .036(;9

FOE .0656 FRA .1939 FC3-2.04_1 8,SP 2755

60E .2990 _RA .4400 6C3 .8516 FSP -_g_6

NIO-COUR,_E EXECUTION ACCURACY ORBIT DETERt41NATION ACCURACY

S(,T 914.3 _ 507.7 5(,3 141.8 ST 269.7 SR 396.2 SS 95.8

RRT -.4639 I_ .5270 RTF -.7676 CRT -.6337 CRS .7066 CST .0393

1043.3 R_3 -.0827 RI3 .7829 LSA 444.3 MSA _01.7 SSA 28.6

5(11 951.6 SG2 4?7.9 THA 161.91 EL1 441 .2 EL? 187.4 ALF 119.06

LAUNCH DATE 8_EP 8 1970 FLI_H¢"TINE 84.00 ARRIVAL DATE CEC 1 1970

HELIOCENTRIC CCNIC

RL 150.72 LAL .00

RP 107.74 LAP .26

RC 48.1_O GL 1.76

PLANETC_ENTRIC CONIC

C3 14.580 VHL 3.818

LNCH AS'MTH LI_K:H TIME

90.00 5 25 18

90.00 13 14 12

IO0.00 6 _ 4

I(30.00 14 44 8

110.(30 7 27 I?

II0.00 16 11 2B

DISTANCE 219.285

LQ, 344.94 VL 2_.234 GAL -4.70 AZL 89.74 HCA 95.79 5_4A 123.70 ECC .23258 INC .2567

LOP 80.73 VP 37.293 GAP -H.?§ AZP g0.03 TAL 195.97 TAP 791.7! RCA 94.93 APO 152.47

GP -16.78 7AL 116.55 ZAP 19.81ETS 53.31 7AE 146.52 ETE 332.42 ZAC 85.71 ETC 261.68

OLA -15.61 RAL _'26.47 RAO 6_7.6 VEL |1.6_O PTH ?.05 VHP 7.540 0PA -37.96 RAP 244.21 ECC 1.2400

L-I TINE INJ LAT INJ LONG INJ RT A,SC INJ AZI_TH INJ TINE PC) CST TIM INJ 2 LAT INJ 2 LONG

1633.97 -2.95 7,3_ 82,40 118.21 5 52 32 1034.0 1.24 .75

5293.17 27._0 2_.B_ 87.71 8|.81 14 42 25 4693.2 ?5.79 231.48

139g.L:_ -3.62 34,9.53 81.81 119.69 7 I ?3 799.? .36 343.01

_003.13 28.40 _18.31 87.50 80.76 16 7 31 4403.2 26.76 209.89

1745._7 o6._4 336.17 80.1_ 123.66 7 47 58 645.3 -1.87 329.93

4779.87 31.53 1_6.80 _.74 76.06 17 30 18 4179.9 ?9.29 188.31

ORBIT DETERNINATZON ACCURACY

ST ?56.7 SR 379.3 SS 126.9

CRT -.6004 ORS .8662 CST -.1847

LSA 4?9.6 NSA 200.9 SSA 31.1

EL1 418.5 EL? 186.1ALF 118,16

DIFFERENTIAL CORRECTIONS

TOE .I091 TRA -.4710 TC3 .84§3 8AU .IB_O

ROE -.2573 RRA -.0408 RC3 -.4635 FAU .03977

FOE .II08 FRA .1842 FC3-2.3587 8SP _8"/'0

BOE .2749 _RA .42_ Be3 ._N_43 FSP -414

MID-COURSE EXECUTION ACCURACY

_T 9_4.9 SGR 52"Z.2 S_3 158.2

R_T -.50_6 _ .5818 RTF -.7733

S_ 1070.9 RZ3 -.0_59 RI3 .7977

SGJ 981.7 $62 427.8 THA 160.19

Vl 29.563

v2 35.174

CLP -10.68

J484



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH GATE SEP /4 1970 FLIGHT TIME /46.00 ARRIVAL GATE CEC 3 1970

HEL ICwCENTR I C CL-'INI C

RL 150.72 LAL .O0

RP I[37.71 LAP .45

RC 49.661 GL 3.Z0

PLANE TCNCENTRI C CCINI C

C} 1}.805 VML }.716

LNCH ATHTH LNCH TIM_

9O.00 5 3 4/4

9(!.GO 13 25 59

100.00 6 17 53

IPO.(10 14 54 35

110.00 7 9 51

I Ir).o0 16 19 7

DISTANCE 226.057

LC_ 344.94 VL 26.)/42 GAL -4.77 A7L /49.55 HCA 99.02 SMA 124.61 ECC .22479 INC .4515 Vl 29.56)

LC_° /43.96 VP 37.407 GAP -)0.42 AZP 90.07 TAL 196.95 TAP 295.97 RCA 96.60 APO 152.62 v2 )§.184

CP -18.04 _AL 11/4.16 ZAP 22.19 ETS 49.42 ZAE 145.17 ETE 330.72 7AC H4.0Z ETC 261./40 CLP -I).15

CLA -13.77 RAL 225.2g RAC 6567.5 VEL 11.627 PTH 2.04 VHP 7.122 0PA -39.36 RAP 244.74 ECC 1.2272

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LL"W_G

16/47.05 -4.26 10.35 _.20 11H.02 5 31 55 1087.1 -.a/4 3.71

5215.99 26.33 234.58 84.86 79.19 14 52 55 4616.0 24.57 226.15

I448._2 -5.26 }52.23 79.65 119.47 6 42 1 /44H.0 -1.29 )45.G/4

4930.25 27.45 Z13.10 84.60 77.67 16 16 45 4330.3 25.47 204./46

1285.28 -7.84 338.29 78.06 123.38 7 31 16 685.3 -3.40 332.02

4665.75 3,0.39 192.16 83.74 73.53 17 36 53 4065.8 27./43 1/43./49

ORBIT DETERMINATION ACCURACY

ST 240.6 SR 357.1 SS 170.2

CRT -.5470 CRS .9}62 CST -.2/493

kSA 416.3 MSA 199.9 SSA 33./4

ELI 388.9 EL2 185.0 ALF 116.73

OlFFERENTIAL CORRECTIONS

TCE .0921 TRA -.4054 TC3 .9245 BAU .1987
RDE -.2311 _A -.0422 RE3 -.5513 FAU .04_07

FOE .1666 FRA .1741 FC3-2.7007 BSP 296/.I

6CE .2488 8RA .4076 BC3 1.0764 FSP -468

MIC-COURSIE EXECUTION ACCURACY

S(,T 952.0 S(,R 547.1 S(,3 176.4

RRT -.554B _ .6)74 RTF -.72119

5f,,B 1098.0 R_5 -.1106 RI3 .8118

SGI 1010.9 ._-,_ 428.7 THA 158.21.l

LAUNCH DATE SEP 8 1970 FLIGHT TINE 88,00 ARRIVAL GATE DEC 5 197(3

HELIOCENTRIC CONIC

RL 150.72 LAL

RP 107.68 LAP

DISTANCE 232.807

.00 LOt. 344.94 VL 26.516 GAL -4,84 AZL P9.}5 HCA 102.25 .q_A

.64 LOP 87,19 VP 37.510 GAP -9.65 AZP 90.14 TAL 197.96 TAP

GP -19.44 7AL 119.67 ZAP 24.81ETS 46.18 ZAE 14].98 ETE

125.44 ECC .21786 INC .650{l Vl 29.563

300.21 RCA 98.11 APO 152.77 V2 35.193

328.77 7AC 82.67 ETC 261.89 CLP -15.73RC 51.263 GL 4.74

PLANE TOCENTRIC CONIC

C3 13.1/42 VHL 3.631

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

9(!.DO 4 42 53 1742,67 -6.03

90.00 13 38 5 5140._4 _5.26

IC_I.O0 5 58 12 1499.67 -6.98
100.00 15 5 27 4858.48 26.31

IIO.O0 6 5_ 50 1328.57 -9.46

IIO.O0 16 27 19 4602.34 29.0_

DIFFERENTIAL CORRECTIONS

TOE .0707 TRA -.39_L_I TC3 .9831BAU .L>075

ROE -.2074 RRA -,0430 RC3 -,6482 FAU ,04659

FOE .2370 FRA .1664 FC3-3.0601BSP 2992

8OE .2191 eRA .3961BC3 1.1775 FSP -523

OLA -11.85 RAL 224.10 RAG 6567.5 VEL 11.6{1(] PTH 2.03 VHP 6.731 CPA -A_.87
INJ LONG INJ RT ASC tNJ ATMTH INJ TIME PC> CST TIM

13.4_ 78.32 117.72 5 11 55 1142.7

229.09 82.29 76.75 15 3 46 4540.2

355.09 77.80 119.14 6 23 12 899.7

_08.08 82.00 75,26 16 26 26 4258.5

340.60 76.29 123.00 7 14 59 728.6

187.68 81.06 71.18 17 44 1 4002.3

RAP 245.08 ECC 1.2169

INJ 2 LAT INJ 2 LONG

-2.27 6./41

23,18 221.03

-3.04 348.52

24.02 200.02

-5.05 334.29

26.23 179.66

ORBIT DETERMINATION ACCURACY

ST 221.8 SR 32/4.2 55 225.9

CRT -.4511 CRS .9660 CST -.2/497

LSA 408.7 MSA 199.0 $SA 36.1

ELI 349.9 EL2 185.7 ALF 114.14

MIO-COURS_ EXECUTION ACCURACY

S(,T 961.9 SGR 577.4 SG3 196.1

RRT -.5913 RRF .6_]5 RTF -.7857

5GB |1_1.9 RZ3 -,1317 R13 .8237

SGI 1035.1 ,SC..2 432.B THA 156.01

LAUNCH CATE SEP /4 1970 FLIGHT TIME 90.00 ARRIVAL OATE OEC 7 1970

HELIOCENTRIC CONIC

RL 150.72 LAL .00 LL"L 344.94 VL 26.635 GAL

RP I07.65 LAP .82 LL-'N° 90.42 VP 37.603 GAP

RC 52.948 GL 6,37 CP o21.00 ZAL 121.0/4 TAP

PLANIETC(ENTRIC CC_IC

C3 12.6_ VHL 3.56?

LNCH ATMTH

.OO

9('_. 00

100.00

I O0. O0

I 10. (30

I I 0.00

DIFFERENT IAL

TCE .0575 IRA-.}744

ROE -. 12_24 RRA - .O452
FOE .3132 FRA .1515

_DE .1913 eRA .3771

DISTANCE 239.54/4

-4.91 ATL 89.15 HCA 105.48 SMA 126.19 ECC .21172 INC ./4533 Vl 29.563

-/4.87 AZP 90.23 TAL 198.94 TAP 304.42 RCA 99.48 APO 152.91 V2 35.Zf_Z

27.67 ETS 43.43 7AE 142.90 ETE 326.54 7AC 81.15 ETC 261.95 CLP -18.45

CLA -9.85 RAL 223.12 RAC 6567.5 VEL 11.579 PTH 2.02 VHP 6.369 DPA -42.50 RAP 245.21 ECC 1.2089

LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ ATHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC',NG

4 22 34 I/4.r'_.72 -7.85 16.77 76.75 117.29 4 52 34 1200.7 -4.13 10._6

13 50 36 5065./45 24.6")0 224,(D(D E'_.03 74.50 15 15 2 4465.9 21.64 216.13

5 39 3 1553.96 -/4.77 358.13 76.26 118.69 6 4 57 954.0 -4,/47 351.51

15 16 48 4787.83 24.99 2(13,24 79.72 73.04 16 36 36 4187./4 22.43 195.38

6 36 15 1374.85 -11.16 343.10 74.82 122.52 6 59 I0 774.8 -6,79 336.73

16 36 6 4539.72 27.62 183,39 78.71 69.01 17 51 45 3939.7 24.52 175.60

CORRECTIONS MIO-CCURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.0565 BAU .2209 $GT 974.0 ,56R 620.9 S(,3 218.7 ST 206.6 SR 294.7 SS 2/43.1

RC5 -.7610 FAU .05079 RRT -.6452 RRT .7459 RTF -.7961 CRT -.3849 CRS .9776 CST -.294]

FC3-}.4649 8S,° 3232 S(,B 1155.0 R23 -.1373 R13 .8410 LSA 414.2 MSA 191 .4 SSA 38 ;2

BC3 1.3(321F$P -_')0 5(;I 1071.6 $62 431.1 THA 152.91 ELI 311.4 EL2 180.4 ALF 113.34

LAUNCH DATE SEP 8 197(I FLIGHT TINE 92.D0 ARRIVAL OATE DEC 9 197fi

HELIOCENTRIC CONIC DISTANCE 246.273

RL 150.72 LAL .0(3 LOL ]44.94 VL 26.741 GAL -4.97 AZL 88.94 t'_A 108.71 ,SMA 126.88 ECC .2(1632 INC 1.0632 Vl 29.563

RP 107.63 LAP I .(11 LOP 93.65 VP 37.686 GAP -8.!} AZP 90.34 TAL 199.88 TAP _8.59 RCA 10(1.7(1 APO 153.05 92 35.210

RC 54.707 GL 8.lO GP -22.73 7AL 122.35 ZAP _q.77 ETS 41.05 7AE 141 .92 £TE 323.99 7AC 79.46 ETC 261 .96 CLP -21 .32

PLANE TOCENTRIC CONIC

C3 12.315 VHL }.509 DLA -7.79 RAL _'22.29 RA0 6567.5 VEL 11,563 PTH 2,02 VHP 6.035 OPA -44.26 RAP 245.10 ECC 1.2027

LNCH ATMTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ASwC INJ ATt.ITH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LC_G

90.00 4 2 55 186(3.99 -9,7_ _O._l 75,53 116.73 4 33 56 126!.0 -6,05 13.45

90.00 14 3 37 4992.77 22.5B 219.12 78.10 72.45 15 26 _ 4_92.8 19.97 211.42

10{3.00 5 _ 31 1610.71 -10._ 1.34 75,06 118,11 5 47 22 1010.7 -6.76 354.66

IOO.OO 15 28 43 4718.32 23.53 196.59 77-_6 71.01 16 47 21 4118.3 20.72 19(].92

llO,O0 6 213 12 1423.82 -12.94 345.7_ 73,68 121,92 6 43 56 823.8 -8.63 339.34
110.00 16 45 31 4477.95 26.05 179.ZB 76.70 67.04 16 0 9 3877.9 22.71 171.71

DIFFERENTIAL CORRECTIONS MIOoCOUR.e'_ EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .0385 TRA -.3618 TC3 1.0960 B_U .2317 $(,T 975.2 SGR 677.3 S_3 242.6 ST 191.(1 SR 251.6 SS 352.4

ROE -.1531 RRA -.(146! RC3 -.8827 FAU .05507 RRT -.6817 RRF .7940 RTF -.7989 CRT -.25(1/4 CRS .9810 CSr -.2131

FDE .4087 FRA .1418 FC3-3.8712 O_ 3_45 ,S/vB 1184,5 R2} -.!514 RI ] .855_ L54 433.9 MSA 185,0 SSA 39.0
BOE .1578 8RA .3647 8C3 1.4073 FSP -674 S(,I II01.6 S(,2 435.5 THA 149.59 ELI 260.6 EL2 17/4.5 ALF IUI.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH CATE SEP 8 1970 FLIGHT T|I_ 94.00 ARR1VAL CATE CEC 1! 1970

HELIC_ENTRIC CC_IIC

RL 150.72 LAL ,0R

RP 107.60 LAP |.19

RC 56.53} GL 9,92

PLANE TOCENTR|C CONIC

C3 12.O43 VHL }.47_

LNCH AZMTH LN_H TIN_[

90.00 3 43 57

9(}.00 14 17 15

100.00 5 Z 36

100.00 15 41 16

110.0O 6 4 42

110.OO 16 55 40

LOL 344.94 VL 26.835 GAL

LOP 96.89 VP 37.760 GAP

GP -24.64 ZAL I23.40 ZAP

CISTANCE 252.970

-5.03 AZL 88.77 HCA 111.95 SMA I77.49 ECC .2_157 INC I.?HI4 V1 29.563

-7.43 AZP 90.48 TAL Z00.75 TAP 31Z.70 RCA 101.79 APO 153.19 V2 35.21H

34.10 ETS 38.9Z ZAE 140.99 ETE 371.10 ZAC 77.56 ETC 761.97 CLP -?4.36

CLA -5.67 RAL 721.67 RA0 6567.5 VEL 11.551 PTH ?.02 VHP 5.732 0PA -46,15 RAP 244.68 ECC 1.1987

L-{ TIME INJ LAT I_J LONG ]NJ RT AS( ZNJ 4_NTH ZNJ TZM[ PO CST TIM INJ 2 LAT INJ ? LONG

1923.51 -11.61 Z).83 74.65 116.01 4 16 0 1323.5 -8.02 16.99

4920.80 21.03 214.41 76,51 70.59 15 39 16 4320.8 18.19 206.89

1669.76 -12.48 4.73 74.Z1 117.39 5 _3 76 1069.8 -8.71 }57.96

4649.78 71.94 194.17 76.15 69.17 16 58 46 4049.8 18.91 186.64

1475.3] -14.78 348.65 72.88 121.18 6 29 18 875.3 -10,54 342.11

4416.97 24.37 175.]M 75.04 65.25 18 9 17 3817.0 ?0.83 167,98

0IFFERENTIAL CCRMECTION$ MIC-COIJRf_ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE .0701 TRA -.3506 TO3 1.1146 BAU .2A28 567 968.5 5GR 736.1 S_3 268.0 ST 179.1 SR 199.1 SS 479,1

_E -.1191 RRA -.0466 RC}-I.0160 FAU .0_956 RRT _.7113 _ .8364 RTF -.7989 CRT -.0831 CRS .9773 CST -.0955

FOE .5205 FRA .1337 FC}-A,ZSZO B_P 3469 5Ge |216.3 R_3 -.16_0 R13 .8702 LSA 471.8 MSA 17_.2 SSA 38.3

8CE .lL;_q7 BRA .3537 Be3 1 ._O81 F,SP -755 _1 1133.3 ,5G2 442.Z 7HA 145.67 ELl 201.6 EL2 176.3 ALF 109.10

LAUNCM D4TE S£P 8 1970 FLIGHT TINE 96.00 ARRIVAL CATE CEC 13 1970

I'ELIOCENTRIC CONIC 0ISTANCE 259.664

RL 150.72 LAL .C_ LOL 3A4.94 VL L_15.917 GAL -5.08 AZl. 68.49 I.ICA 115.18 SMA 118.04 ECC .19742 INC 1.5099 Vl 29.563

RP 107.58 LAP 1.37 LCP IOO.13 VP 37.82§ GAP -6.75 AZP 90.64 TAL 201.56 TAP 316.74 RCA 102.76 APO 153.31 V? 35.725

RE 58.419 GL 11.84 GP -£6.75 7AL 1£4.28 7AP 37.68 ET$ 36.96 ?AE IA0.08 £TE 317.82 ZAC 75.46 ETC 761.82 CLP -27,59

PLANET(_.ENTRIC CONIC

C3 11 .865 VHL 3.444 OLA -3.50 RAL L_1.12 RA0 6_67.5 _EL 11._43 PTH 2,01 VHP 5.460 OPA -48.L_0 RAP 743.91 ECC 1.1953
LNO-I AZMTH LNCH TINE L-I TIM[ INJ L/IT INJ LOk_ INJ RT AS( INJ AZNTH INJ TIM[ PO CST TIM INJ ? LAT INJ ? LL-k_G

90.00 3 25 35 1988.36 -13.51 27.64 74.|3 115.12 3 58 44 1388.4 -10.02 70.71

90.O_ 14 31 37 4849.67 19.35 L_09.87 75.27 68.91 15 52 26 4249.7 16.31 202.51

100.O0 4 45 18 1731.24 -14.37 8.31 73.70 116.49 5 14 9 1131.2 -10.70 1.44

100.00 15 54 35 4582.02 _.14 189.81 74.90 67.5£ 17 10 57 3982.0 17.01 187.50

110.O0 5 49 47 1529.35 -16.66 351.70 7_.42 120.29 6 15 16 929.3 -17.51 345.05

110.00 17 6 35 4356.67 22.60 171.35 73.75 63.64 18 19 12 3756.7 18.87 164.40

DIFFEENTIAL CCRRECTION$ MI0-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE .0078 TRA -.3417 TC3 1.I078 BAU .2544 5GT 952.2 56R 813.6 S63 294.5 ST /72.4 SR 135.6 SS 513.1

ROE -.07g_ RRA -.0460 RC3-1 .1602 FAU .06416 RRT -.73|7 _ .8723 RTF -.7946 CRT .1185 CRS ,9583 CST .0440

F0K .6§01 FRA .1294 FC3-4.6818 B._o 3587 _ 125_.§ R_3 -.1703 R13 .8857 LSA 529.4 MSA 172.5 SSA 36.1

8oK .07911_A .3448 6C3 1.6042 FSP -83_ 561 1168.0 $62 452.1 THA 141.09 EL1 174,3 EL? l}}._ ALF 13.07

LAUNCH CArE SEP 8 1970 FLIGHT TIM[ 98.00 ARRIVAL CATE DEC 15 1970

HELIOCENTRIC CONIC CISTAN(:E 266.328

RL 150.77 LAL .00 LOL 344.94 VL 26.990 GAL -5.12 AZL 88.25 HCA 118.42 S,WA 128.52 ECC .19380 INC 1.7509 Vl 29.563

mP 107.56 LAP 1.54 LOP 103.36 VP 37.883 GAP -6.09 AZP 9_.83 TAL ?02.28 TAP 320.70 RCA 10}.61 APO 153.43 VZ 35,?32

RC 60.358 GL 13.85 GP -?9.06 ?AL 124.95 ?_P 41.49 ETS 35.06 ZAE 139.12 ETE 314.14 /AC 73.14 ETC 261.64 CLP -31.07

PLANE TOEENTRIC CONIC

C3 11.774 VHL 3.4310LA -1.28 R4L ?20.80 RAC 6_67.4 V[L 11.540 PTH 2.01 VHP 5.720 OPA -50.38 RAP 742.71 ECC 1.1938

LNCH AZNTH LN_H TINE L-I TII.IE INJ LAT INJ LONG INJ RT AS( INJ A}'MTH INJ TIM[ PC _ CST TIM INJ ? LAT INJ ? LL-WNG

90.00 } 7 46 2055.76 -15.43 31.67 73.97 114.04 3 4? 2 J455._ -I?.05 24.6?

90.00 14 46 51 4779,03 17.56 205.46 74.39 67.4? 16 6 30 4179.0 14.35 198.75

1(30.OO 4 28 31 1795.29 -16.28 12.10 73.56 115.42 4 58 ?6 1195.} -12.73 5.12

I00.00 16 8 47 4514.74 18.43 185.63 74.00 66.04 17 24 2 3914.7 15.04 178.48

110.00 5 ]fl 24 1585.93 -18.57 354.9_ 72.32 119.23 6 1 50 985.9 -14.53 348.19

110.OO 17 18 ?4 4?96.86 L:_.74 167.90 72.81 62.20 18 30 1 3696.9 16.86 160.93

CIFFEI_ENTIAL CORRIECTIONS MI0-_.E EI_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0119 TR4 -.}M.O TC3 1.0713 8AU .266_ .fWST 924.1 SQR 905.8 S413 321.3 ST 170.4 SR 63.3 5S 6[13.?

ROE -.0316 RRA -.0441 RC3-1.3133 FAU .06867 RRT -.7412 _ .9016 RTF -.7844 CRT .3857 CRS .8145 CST .1744

FOE .7976 FRA .1298 FC3-5.0492 8,_ ° 3721 $6_ 1294.0 R23 -.1710 R13 .902'0 LSA 606.? MSA 168.3 5SA 33.0

8OE .O338 6RA .3378 _C3 1.6948 FSP -9"_5 ,_1 12'07.4 S_2 465,4 THA 135.77 ELI 177.4 EL? 57.7 ALr 9.19

LAUNCM OATE SEP 8 1970 FLIf._HT TINE 100.OO ARRIVAL CATE CEC 17 197(_

HELIOCENTRIC CONIC 01STANCE 27_.969

RL 150.72 LAL .00 LOL 344.94 VL 27.05£ GAL -5.15 A_L 87.99 HCA 121.65 ,94A 128.94 ECC .19067 INC 2.0072 VI 29.563

RP 107.54 LAP 1.71 LOP 106.60 VP 37.933 GAP -5.46 AZP 91,05 TAL 202.93 TAP 324.58 RCA 104.35 APO 153.52 V2 35.73H

RE 62.346 GL 15.97 GP -31.58 ZAL 125.37 ?AP 45.53 ETS 33.15 7AE 138.06 ETE 310.06 7AC 70.6(_ ETC 761 ,39 CLP -34.69

PLANE T(X:ENTRIC CONIC

C3 11.767 VHL 3.4]0 0LA 1.00 RAL L_O.66 RAO 6567.4 _L I|.§39 PTH 2.01 W4P 5.015 CPA -57.69 RAP 741.00 ECC 1.1937
LNCH AZMTH LNCH TINE L-I TINE INJ LAT INJ LON_ INJ RT A.f_ INJ A_.(TH INJ TIME PO CST TIM INJ 2 LAT INJ ? LL-WNG

90.00 ? 50 L_ _176.10 -17.33 3_.96 74.19 112.75 3 25 49 1576.1 -14.10 ?8.77

_l.O0 15 3 9 4708.46 15.67 201.15 7_.87 66.11 16 21 38 4108.5 I?.}0 194.08

1OO.00 4 12 11 186_.23 -18.19 16.16 73._0 114.13 4 43 13 1762.2 -14.7_ 9.03

IO11.OO 16 74 Z 4447.56 16.52 181.55 73.46 64.73 17 38 9 _47.6 17.98 174.55

110.OO 5 21 £9 1645._O -_0.50 338.49 72.60 117.97 5 48 54 1045.3 -16.60 351.54

II0.00 17 31 I} 4237.26 18.81 164._ 72.23 _.92 18 41 50 3637.3 14.79 157.55

DIFFERENTIAL CORRECTIONS MI0-OC)URSiE [_[CUTION ACCURACY ORBIT CETERMINATION ACCURACY

TOE -.0731 TRA -.3310 TC3 1.0034 8AU .2804 SGT 883.8 SGR 1013.8 ._,3 347.5 ST 171.5 SR 55.? 55 698.5

ROE .0749 RRA -.0398 RC3-|.4731 FAU .07290 RRT -.7373 _ ,9_48 RTF -,7658 CRT .1144 CRS -.7730 CST .2734

FOE .96L_0 FRA .1376 FC3-5.363_ _SP 3860 _ 1344.9 R_3 -.1626 RI3 .9189 LSA 701,5 MSA 165,8 SSA ?9.3

BOE .0}39 BRA .3}}4 8C3 1.7825 FSP -IOO8 S(,I 1_55.5 S_2 48_.I THA 129.71 ELI 171.7 EL? 54.8 ALF ?.35
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES HVOL. 5. 1970

LAUNCH CATE SEP 8 1970 FLIGHT TIMe 102.O0 ARRIVAL CATE CEC 19 1970

HELIOCENTRIC CONIC

RL I_0.72 LAL .00

RP 107._3 LAP 1.87

RC 64.375 GL 18.20

PLANE TOCENTRIC CONIC

C3 11.846 VHL 3.442

LNCH ATNTH LNCH TI(

90.00 ? 33 15

90.00 15 ?0 43

I0(1.00 3 56 9

100.00 16 40 30

110.00 _ 7 $7

I1O.00 17 45 11

01RFERENTIAL C_R1ECTION$

TOE -.030_ TRA -,33_0

_OE .0940 _'4 -.0310

FOE 1.1472 FRA .1601

BOE .O989 8RA .333M

L0L 344.94 VL 27.105 GAL

LOP 109.85 VP 37.975 GAP

GP -34.30 ?4L 125.55 ZAP

CISTANCE 279,586

-5.17 AZL 87.7? HCA 124.89 SMA

-4.86 AZP 91.31 TAL 203.48 TAP

49.7fl ETS 31.14 ZAE 136.83 ETE

I79.30 ECC ,Ifl797 INC ?.7877 Vl ?9.563

378,37 RCA 105,00 APO 153.61 v? 35.743

305.60 ZAC 67.85 ETC 761.04 CLP "38.60

CLA 3.33 RAL ??0.71 R40 6567.5 VEL 11.543 PTH ?.01 VHP 4.847 0PA -55.11 RAP ?38.69 ECC 1.1950

L-I TII,_ INJ LAT INJ LONG INJ RT 4S( INJ AZNTH INJ TII_ PO CST TIN INJ ? LAT INJ Z LONG

7199.95 -19.21 40.56 74.81 111.71 3 9 55 1600.0 -16.16 33.21

4637.41 13.66 196.89 73.7? 64.95 16 38 1 4037.A 10.17 189.95

1937.57 -20.09 20.5? 74.43 112.61 4 28 21 1337.6 -16.86 13.22

A31_0.03 14.52 177.54 73._0 63.58 17 53 _0 3780.0 10.85 170.67

1707.80 -72.45 2.30 73.28 116.48 5 36 ?5 1107.8 -18.7i 355.18

4177.55 16.80 !'60.90 72.02 59.78 18 54 49 3577.6 17.66 154.73

MI0-COURE EXECUTION ACCURACY ORBIT OETERtAINATION ACCURACY

TC3 .8973 BAU .7942 SGT 828.4 SGR 1133.8 SG3 371.0 ST 174.8 SR 160.8 SS 801.9

RC3-1.6_97 FAU .07627 _T -.7116 _ .9425 RTF -.7315 CRT -.7167 CRS -.9790 CST .33fl9

FC3-5.5739 8,9@ 3i_SO _ |404.2 RZ3 -.1435 R13 .9356 LSA 819.4 NSA 165.5 SSA ?5.4

8C3 I .8580 FSP -1072 ,_1 1310.9 _ 503.4 THA 122.93 ELI 186.3 EL? 147,3 ALF 145.59

LAUI_H 0ATE SEP 8 1970 FLI(d-IT TIN[ 104.00 ARRIVAL OATE DEC ?1 1970

P_ELI(XENTRIC CONIC

RL 150.7? LAL .DO

RP 107.51 L4P ?.03

RC 66.441 GL L_0.55

PLANET(X_ENTRIC CONIC

C3 I?.016 VHL 3.466
LNCH A_TH LNCH TIMK L-I TINE INJ LAT

90.00 ? 16 9 ZE78.15 -21.06

90.OO 15 39 48 4565.27 11.54

I00.00 3 40 I? ?007.04 -71.97

100.00 16 58 L_6 4311.56 12.41

110.00 4 54 _9 1774.03 -24.40

110.00 18 0 _8 4117.34 14.70

01FFER1ENTIAL CORRECTION5

TOE -.0198 TRA -,32_0 TC3 .7821BAU .3155

ROE .1695 RRA -.0239 RC3-I.BO12 FAU .07975

FOE 1.3190 FRA .1707 FC3-5.7458 8.%° 4345

8OE .1707 BRA .3258 Be3 1.9637 FSP -1168

0ISTANCE 286.176

LOL 344;94 VL 27.151 GAL -5.18 AZI.. 87.42 HCA 128.13 SMA 129.61 ECC .18565 INC 2.5797 Vl ?9.563

LOP I13.O9 VP _.O12 GAP -4.27 AZP 91.59 TAL L_3.94 TAP 332.07 RE4 105.55 APO 153,68 V? 35.247

GP -37.E1 ZAL |_5.48 ZAP 54.L_2 ETS 28.95 ZAE 135.38 ET£ 300.79 ZAC 64.89 ETC ?60.57 CLP -47.77

OLA 5.73 RAL LP'ZO.96 RAO 6567.5 V[L 11.550 PTH 2.02 VHP 4.718 OPA -57.60 RAP ?35.66 ECC 1.1978
INJ LONG INJ RT 45C INJ AZNTH INJ TIN[ PO CST TIN INJ ? LAT INJ ? LONG

45.55 75.84 109.38 2 54 7 1678.1 -18.?? 38.02

192.65 73.96 63.96 16 55 53 3965.? 7.95 185.87

E5.25 75.48 IJO.BO 4 13 39 1407.0 -18.95 17.76

173.55 73.52 62.58 18 10 17 3711.6 8.64 166.79

6.45 74.37 114.72 5 24 15 1174.0 -?O.86 359.09

157.49 72.19 58.79 19 9 5 3517.3 10.46 150.95

MI0-COURS4E EXECUTION ACCURAC_ ORBIT OETERNINATION ACCURACY

SGT 765.8 SGR 1280.4 SG3 393.1 ST 166.0 SR ?83.0 SS 890.6

RRT -.6780 RRF .9568 RIT -.6843 CRT -.1674 CRS -.9937 CST .2403

1491.9-1_3 -.1198 R13 .9505 LSA 934.8 NSA 162.5 SSA ??.7

•f_i |400.4 ,_W_2 514.7 THA 115.81 ILl ?85.0 EL? 162.5 ALF 98.34

LAUNCH DATE SEP 8 1970 FLIGHT TINE 106.00 ARRIVAL OA TE CEC ?3 1970

HELICXENTRIC CONIC

RL 150.72 LAL .00

RP 107.50 LAP ?.18

RE 68.539 GL ?3.05

PLANE TOCENTRIC CONIC

C3 I?.788 VHL 3._5

LNCH AZMTH LNCH TIN[

_}.00 1 58 49
90.00 16 0 45

10'0.00 3 74 8

I00.00 17 18 7

110.00 4 41 ?6

II0,00 18 17 18

CISTANCE 297.744

LOL 344.94 VL 27.188 GAL -5.19 4?L 87.09 HCA 131.36 .T¢AA 129.87 ECC .18367 INC 2.9050 VI 29.563

LOP 116.34 VP 38.042 GAP -3.71 AZP 91.92 TAL 204.31 TAP 335.67 RCA 106.02 APO 153.73 v? 35.251

CP -40.78 7AL 125.13 lAP 58.79 ETS 26.51ZAE 133,65 ETE 795.71 ?AC 61.74 ETC 259.97 CLP -47.27

OLA 8.Z1R4L 721.42 RAC 6567.5 VEL 11.562 PTH 2.02 VNP 4.652 OP4 -60.11 RAP 731.77 ECC 1.2072

L-; TIN[ INJ LAT INJ LONG INJ RT A._ INJ A_WTH INJ TIN[ PO CST TIN INJ ? LAT INJ ? LC_NG

7361.72 -??.85 51.02 77.32 107.20 2 38 11 1761.7 -?0.?_ 43.29
4491.11 9.79 188.37 74.62 63.13 17 15 36 3891.1 5.61 181.62

_86.56 -23.80 30.45 76.99 I08,64 3 58 55 1486.6 -21.03 ?2.75

4241.90 10,18 169.54 74.15 61.74 18 ?8 49 3641.5 6.32 167.8fl

1844.65 -26.33 11.03 75.93 112.63 5 12 11 1244.6 -23.03 3.4?

4056.17 I?.57 154.09 72.76 57.93 19 24 55 3456.2 8.19 147,67

ORBIT DETERMINATION ACCURACY

ST 161.5 SR 430.6 $5 986.0

CRT -.0?34 CR5 -.9976 CST .0703

LSA 1075.7 MSA 167,3 $$A 19.7

ELI 430.6 EL? 161.5 ALF 90.58

OlFFERENTIAL CORR[cTIONS

TOE -.OO75 TRA -.3248 TC3 .6194 8AU .5_O

ROE .7677 RRA -.0085 RC3-1.9496 FAU .08145

FCE 1.5044 FRA .Z036 FC3-5.7_8 BSP 4637

80E .?6E? BRA .3_49 8C3 ?.0456 FSP -1_23

MIO-COU_SIE [XECUTION ACCURACY

._T 690.Z 5GR 1432.5 ._3 408.4

RRT -.5944 RRF .9670 RTF -.5939

5¢,8 1590.1 R_3 -.0893 RI3 .9637

SGJ 1499.O SG2 530.4 THA 108.36

LAUNCH OATE SEP 8 1970 FLIGHT TIN[ 108.00 ARRIVAL 0ATE DEC ?5 1970

HELIOCENTRIC CONIC

RL 150.7? LAL .0_

RP 107.49 LAP Z.32

RC 70.666 GL ?5.69

PLANETOCENTRIC CONIC

C3 12.680 VHL 3.561

L_ AZNTH LNCH TIN[

90.00 I AO 53

90.00 t6 ?3 59
I00.00 3 7 37

100.00 17 39 57

110.00 4 ?8 5

110.00 18 35 59

OlSTANCE L_99.784

LCl. 344.94 VL 27.Z19 GAL -5.18 AZL 66.74 PICA 134.60 ,_IA 1_0.08 ECC .1819fl

LOP 119.58 VP 38.067 GAP -5.16 AZP 9'?.29 TAL 2'04.58 TAP 339.18 RCA 106.41

GP -43.49 ?AL 124.50 lAP 63.43 ETS 25.14 74_ 131.61ETE 790.47 ZAC 58.43

OLA 10.78 RAL L_2.0B RAO 6567.5 VEL 11.579 PTH 2.02 VMP 4.59? OPA -67.57

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A5'MTH INJ TIN[ PO CST TIN
7452.16 -24.53 57,11 79._9 104.60 2 _I 46 !R57.?

4414.05 6.89 183.98 75.73 62.47 17 37 33 3814.0

7177.45 -25._5 _.23 78.99 106.08 3 43 50 1577.4

4168.99 7.81 165.46 75.73 61.O6 18 49 26 3569.0

1920.68 -28._ 16.14 78.01 110.14 5 0 5 1370.7

3993.52 I0._3 150.68 73.77 57.E0 19 42 3? 3393.5
01FFERENTIAL CORRECTIONS

TOE .0311 TR4 -.3_48 TC3 .4297 8AU .3595

ROE _.3697 RRA .0131 RC3-?.0766 FAU .08174

FOE 1.6809 FRA .7457 FC3_5.5810 8._o 4997

BOE .3710 8RA .3_50 8C3 ?.I?06 FSP -I?59

MIO-COURSE EXECUTION ACCURACY

SGT 615.7 SGR 159,1.2 ,qG3 416.8

RRT -.4424 _ .9746 RTF -.4360

.S_ 1709.0 R*'Z3 -.0576 R13 .9729

SGI 16_:_).3 SG2 543.3 THA 100.94

INC 3.?644 V? ?9.563

APO 153.76 v? 35.254

ETC ?59.?3 CLP -51,94

RAP _76.90 ECC 1,7087

INJ ? LAT INJ ? LONG

-22.?9 49.16

3.15 177.30

-?3.09 78.79

3.89 158.87

-25.?2 _.75

5.84 144.35

ORBIT OETERMINATION ACCURACY

ST 167.5 SR 596.5 SS 1075.?

CRT ._832 CRS -.9990 CST -.2530

LSA 1230.I NSA 167.4 S$_ 17.0

ELI 598.6 EL? 160.1 ALF 85.10

1487



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5 1970)

LAUNCH 0ATE SEP H 197.0

HELIOCENTRIC CC_NI C

RL 150.72 LAL ..rE]

RP 107.4H LAP 2.46

R( 72.H1_ GL _._0

PLANE TC_.ENTR I C CONIC

C3 13.ZZI VHL 3.636

LNCH ATMTH LNCH TIN_

90.00 1 21 49

90.00 16 50 0

1GO.00 # 50 1#

100.00 18 4 26

llO.0O 4 14 17

II0,00 18 56 51

fLIGHT HN[ 110.00 ARRIVAL CATE CEC 27 1970

CISTANCE 305.797

LC_. 344.94 VL 27.243 &AL -5.17 AZL 86.33 )')CA 137.83 ,944 130.75 ECC .18057 INC }.6664 V1 29.563

LOP 12Z.83 VP 38.086 GAP -Z.64 ATP 92.72 TAL Z04.75 TAP 342.58 RCA 106.73 APO 153.77 V2 35.256

GP -46.79 7AL 123.59 ZAP 68.06 ET5 Z0.50 ZAE 129.24 ETE 285.02 ZAC 55.01ETC 258.32 CLP -56.92

CLA 1].45 RAL 222.97 RAO 6567.5 VEL 11.602 PTH 2.03 VHP 4.603 CPA -64.09 RAP 220.91 ECC 1,2176

L-I T|NE ]NJ LAT ]NJ LONG INJ RT AS(: INJ A_)'NTH JNJ TIHE PO CST TIM JNJ 2 LA T INJ 2 LONG

2551.52 -26.06 63.99 81.80 101.40 2 4 _I 1951.5 -24.22 55.80

4332.67 4.31 179.39 77.36 61.99 10 2 Z1 3732.7 .53 172.75

2266.47 -27.15 42.76 81.54 103.00 3 27 59 1666.5 -25.09 34.56

4092.95 3.29 161.Z3 76.88 60.54 19 12 39 3493.0 1.32 154.69

2003,4I -_0.02 El.gO 80.66 107.17 4 47 40 1403.4 -27.38 13.70

3920.78 7.82 147.LP'Z 75.26 56.62 20 2 20)0 3328.0 3.38 140.95

CIFFERENTIAL CCRR[CTJCNS

TCE .00S1 TRA -.3243 TC3 ,2150 8AU ._45

ROE .4938 RRA .04}8 RC3-2.1646 FAU .021016

FOE 1.0412 FRA .2992 FC3-5.2493 6SP 5388

B0E .5011 8RA .3273 8C3 2.1733 FSP -1262

LAUNCH 0ATE S£P B 1970

HIELI(XENTRIC CONIC

RL 150.72 LAL .00
RP 107.48 LAP 2.59

RE 74.992 GL 31._0

PLANE TOCENTRIC CONIC

C3 13.955 VHL 3.736
LNCH ATMTH LNCH TINE

90.00 1 0 49

90.00 17 L:_ 4

I00.00 2 31 15

I00.00 18 32 10

110.00 3 59 39

110.00 19 2024

OIFFKRIENTIAL CORRIECTION5

TOE .1680 7RA -.3187 TC3 -.0060 8AU .4125

ROE .6310 _A .0015 RC_-?.211I FAU .07707

F0E 1.9658 FRA .3512 FC3-4.7813 8SP 5904

B0E .6530 BRA .3289 8C3 2.2111 FSP -1251

NI0-COURS_E EXECUTION ACCURACY ORBIT 0ETERNINATIC_ ACCURACY

S_T 364.4 _ 1757.4 S_3 416.4 ST 207.0 SR 779.9 SS 1156.3

RRT -.1_ RRF ,900| RTF -.1701 CRT .6741 CRS -.9995 CST -.6074

,S_ 1045,8 R_3 -.0269 R13 .979g LSA 1400.4 MSA 163.5 SSA 14.6

.T_I 1760.7 S_2 554.1 THA 93.60 ELI 790.9 EL2 159.5 ALF HO.19

FLIGHT TINE |12.00 ARRIVAL OATE 0EC 29 1970

01STANCE 3|2.284

LOL 344,94 VL 27.261 GAL -5.14 A5'L 85.88 t4CA 141.07 5NA 130.30 ECC .17939 INC 4.1210 VI 29.563

LOP 126,08 VP _).|GO GAP o2.13 A5'P 9].21 TAL 204.82 TAP 345.09 RCA 106.99 APO 153.76 v2 35.258

GP -50.16 7AL IE5._ ZAP 72.59 ET$ 16.98 IAE 126.56 ETE 279.57 ZAC 51.50 ETC 257.21 CLP -62.17

DLA 16.25 RAL 224.09 RAO 6567.5 VEL 11.634 PTH 2.04 VHP 4.672 0PA -66.99 RAP 213.68 ECC 1.2297
L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_,ITH INJ TINE PC) CST TIM INJ 2 LA T INJ 2 LONG

2662.79 -27.33 71.88 84.90 97.72 I 45 I2 2062.8 -25.98 63.48

4244.97 1.49 174.49 79.59 61.72 10 30 49 3645.0 -2.30 167.86

2371.14 -28.54 50.23 84.69 99.31 3 I0 47 1771.1 -26.95 41.7_

4011.86 2.56 156.76 79.00 60.21 19 39 I0 3411.9 -1.43 150.24

2'094.56 -31,67 28.49 83,96 103.59 4 34 34 1494,6 -29.48 19.97

3861.19 5.28 143.64 77.31 56,18 20 24 45 3261.2 .80 137.42

MI0-COURS_E EXECUTION ACCURACY OR6IT 0ETERNINATION ACCURACY

S_T 570.6 56R 1919.0 S_3 406.8 ST 299.5 SR 969.9 55 1_19.7

RRT .1739 RRF .9642 RTF .1800 CRT .8379 CRS -.9998 CST -.8300

•f)Ge 2002.0 023 -.0016 013 ,9844 LSA I578.2 MSA 163.9 SSA 12.6
SGI 1921.8 ,SG2 561.1THA 86.76 ELI 1002.7 EL2 150,1ALF 75.1!

L4UNCH CA TE SEP 8 1970 fLIGHT TIE 114.00 ARRIVAL CA TE CEC 31 1970

HELIOCENTRIC CONIC

RL 150.72 L4L .00

RP 107.48 LAP 2.71

RC 77.186 GL _.69

PLAN[TCX_ENTRIC CONIC

C3 14.948 VHL 3.866

LNCH AZMTH LN_H TIME

9G.OG .0 36 35

90.00 17 55 13

I00.00 2 9 46

100.00 19 4 43

I10.00 3 43 _kq

110.00 19 47 20

CIFFERENTI4L CORRECTIONS

TCE .2H36 TRA -.)091

RDE .7867 RRA .1342

FOE 2.0614 FRA .4140

_CE ._362 0RA .3369

OISTANCE 310.743

LOL 344.94 VL 27.273 GAL -5.10 ATL 85.35 HCA 144.30 S.NA 130.46 ECC .17842 INC 4.6458 Vl 29.563

LOP 129.33 VP 38.110 GAP -1.64 AZP 93.70 TAL 204.80 TAP 349.I0 RCA 107.18 4PO 153.74 V2 35.259

GP -53.56 Z4L I20.88 ZAP 76.93 ETS 12.91 ?AE 123.50 ETE 274.13 ZA( 47.94 ETC 255.88 CLP -67.63

CLA 19.17 RAL 225.45 RAC 6567.6 VEL 11.676 PTH 2.05 VHP 4.004 OP4 -60.80 RAP 205.19 ECC 1.2460

L-I TINE INJ LAT INJ LCI_ INJ RT 4,_ INJ A_MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2790.66 -20.16 81.14 08.62 93.15 1 23 6 2190.7 -27,42 72.55

4147.57 -1.65 169,06 82.57 61.73 19 4 20 3547.6 -5.42 162.40

2490.17 -29.53 50.93 88.51 94.H3 2 51 16 1890.2 -28.55 50.26
3923.29 -.45 15I.go 81.89 60.11 20 I0 6 3323,3 -4.42 145.37

2196.49 -33.05 _6.12 88.00 99.27 4 20 15 1596.5 -31.42 27.27

3789.74 2.56 139.90 _0.02 55.90 20 .SO 29 3109.7 -1.93 133.69

MIC-COU_.E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TC3 -.2311 8AU .4397 S_T 666.1 _ 2063.3 SG3 _q7.5 ST 444.0 SR 116H.6 SS 1271.2

RC3-2.1879 FAU .07180 RRT .f)O18 _ .9_71 RIT .5169 CRT .9255 CRS -.9999 CST -.9221

FC3-4.1629 8SP 6386 ,SGB 2170.1 R_3 .0219 R13 .9072 LSA 1775.3 MSA 165.9 SSA I0.7

Be3 Z.LP001FSP -I194 SC,I 2094.4 S(,2 568.2 THA EE'J.07 ELI 1240.3 EL2 158.7 ALF 70.26

LAUNCH 0ATE SEP 8 1970 FLIGHT TINE 116.00 ARRIVAL CATE JAN 2 1971

HELIOCENTRIC CONIC

RL 150.72 LAL ._') LCL 344.94 VL 27.2010 GAL

0ISTANCE 325.173

-5.06 AZL 84.74 M(A 147.53 5MA I30.51 ECC .17764 INC 5.2592 Vl 29.563

204.69 TAP 352.22 RCA 107.33 APO 153.70 V2 35.259

12'0.33 ETE 268.72 ZAC 44.35 ETC 254.29 CLP -73.29

TDE .4441 TRA -.7089 TC3 -.4356 BAU .4678

ROE .9525 RRA .1970 RC3-?.1013 FAU .06540

FOE 2.1070 FRA .46P]5 FC3-3.4725 6% ° 6973

8OE 1.0510 ORA .3497 BC3 2.1460 FSP -1124

RP 107.4H LAP 2.02 LOP 132.50 VP 38.115 GAP -1.17 ATP 94.44 TAL

RC 79.396 GL 38.09 GP -56.9H ZAL 119.00 ZAP 80.99 ETS 8.34 ZAE

PLANE TOCENTRIC CONIC
C3 16._O5 VHL 4,038 CLA 22.2_ RAL 227.09 RAO 6567.7 VEL |1.734 PTH 2.07 VHP 5.012 CPA -70.23 RAP 195.47 ECC 1.2683

LNCH ATMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ ATMTH INJ TIME PO CST TIM INJ Z LAT INJ _ LL'_G

_I.00 0 6 34 2943.91 -20.22 92.34 92.93 07.54 0 55 38 2343.9 -28.26 83.68

_].00 18 30 16 4033.58 -5.31 162.67 86.SO 62.14 19 45 30 3433.6 -9.00 155.93

I00.O0 1 43 57 2629.93 -29.89 69.30 92.90 09.39 2 27 47 2029.9 -29.65 60.50

I00.00 19 43 35 3822.79 -3.85 146.38 85.70 60.33 20 47 17 3222.8 -7.77 139.78

llO.O0 3 25 23 2512.59 -33.97 45.05 92.04 94.06 4 3 55 1712.6 -33.03 35.94

110.00 20 18 38 3712.90 -.38 135.09 83.54 55.82 21 20 31 3112.9 -4.86 129.67

CIFFERENTIAL CORRECTIONS MIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 846.7 SGR 21go.4 563 359.6 ST 644.0 5R 1355.6 SS 1298.5

RRT .7089 RRF .9892 RTF .7243 CRT .9623 CRS -.9999 CST -.961l

S_B 2340.3 _3 .0407 R13 .9889 LSA 1977.4 MSA 167.6 SSA 9.2

SG! 2277.0 SG2 574.5 THA 7_._3 ELl 1492.4 EL2 159.1 4LF 65.13

148H



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970_

LAUNCH DATE SEP 8 1970 FLIGHT TIME 118.00 ARRIVAL DATE JAN 4 1971

HELIOCENTRIC C(_IC DISTANCE 331.573

RL 130.72 LAL .00 LOL 344.94 VL 27.283 GAL -5.00 AZL 84.01HCA 130.76 SMA 130.53 ECC .17701 INC 5.9919 vl 29.563

RP 107.48 LAP 2.92 LOP 135.63 VP 38.116 GAP -.71 AZP 95.23 TAL 204.49 TAp 355.24 RCA 107.42 APO 153.64 V2 35.256

RC 61.621GL 41.70 GP -60.42 ZAL 116.98 ZAP 84.65 ET9 3.26 ZAE 116.85 ETE 263.34 ZAC 40.72 ETC 232.38 GLP -79.11

PLAN(TOCENTRIC CONIC

C3 18.190 VHL 4.265 DLA 25.43 RAL 229.02 RAO 6567.7 VEL 11,814 PTH 2.09 VHP 5.311DPA -71.23 RAP 184.69 (CC 1.2994

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG |NJ RT A$C INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 23 20 3 3144.96 -26.78 106.85 97.60 80.42 24 12 28 2344.9 -27.83 98.34

99.00 19 36 19 3883.18 -10.01 154.12 91.85 63.37 20 40 58 3283.2 -13.50 147.19

100.00 1 9 48 2803.72 -29.07 82.14 97.99 82.89 I 56 31 2203.7 -29.77 73.40

100.00 20 33 7 3699.55 -7.96 139.34 90.78 61.09 21 34 47 3099.3 -11.75 132.81

110.00 3 3 26 2448.24 -34.12 53.63 98.48 87.81 3 44 13 1848.2 -34.06 46.39

110.00 20 33 59 3627.79 -3.63 131.44 88.10 55.99 21 56 27 3027.8 -8.07 125.17

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .&603 TRA -.2651 TCS -.60§? BAU .4933 SGT 1094.4 SGA_ 2281.5 SGS 324.5 ST 894.4 SR 1525.2 ss 1306.0

ROE 1.1310 RRA .276R RC3-1.9359 FAU .05?55 RRT .8189 RRF .9905 RTF .8343 CRT .9782 CRS-I.DOOD CST -.9781

FOE 2.1110 FRA .3207 FCS-2.TS91BSP 7547 SGB 2530.4 R23 .0576 RI3 .9897 LSA 2191.5 HSA 170.3 SSA 7.8

BOE 1.3096 ERA .3763 BC3 2.0283 FSP -1024 SG1 2462.5 $62 582.0 THA 67.21 EL1 1760.8 ELI 161.0 ALF 59.88

LAUNCH DATE SEP 8 1970 FLIGHT Till[ 120.00 ARRIVAL DATE JAN 6 1971

HELIOCENTRIC CONIC DISTANCE 337.947

RL 150.72 LAL .00 LOt. 344.94 VL 27.281 GAL -4.93 AZL 83.11 HCA 153.98 SMA 130.52 ECC .17633 INC 6.8883 Vl 29.563

RP 107.48 LAP 3.02 LOP 139.08 VP 38.113 GAP -.27 AZP 98.20 TAL 20A.20 TAp 358.17 RCA 107.48 APO 153.56 V2 35.256

RC 83.861 GL 45.51 GP -63.92 ZAL 114.60 ZAP 87.85 ETS 357.61 ZAE 113.13 ETE 257.93 ZAC 37.03 ETC 250.02 CLP -85.09

PLANETOCENTR|C CONIC

C3 20.878 VHL 4.599 DLA 28.75 RAL 231.27 RAO 6567.8 VEL 11.927 PTH 2.12 VHP 5.726 DPA -71.82 RAp 173.06 ECC 1.3436

LNCH AZ14TH LNCH TIME L-| TIM( INJ LAT INJ LOAqG INJ fit ASC INJ AZlMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

84.79 20 33 47 3687.03 -19.67 144.28 100.63 68.60 21 55 14 3067.0 -22.41 136.64

93.21 22 20 29 $406.$1 -19.66 123.71 100.63 68.59 23 17 16 2806.3 -22.40 116.07

100.00 O 11 57 3061.69 -25.44 100,41 102.78 73.76 1 2 38 2461.7 -27.43 92.17

100.00 21 49 16 $309.98 -14.00 126.52 98.03 68.36 22 47 43 2906.9 -17.53 121.44

110.00 2 34 42 261Q.72 -32.95 68.39 104.74 80.35 3 18 15 2018.7 -33.93 39.29

110.00 21 42 41 3527.62 -7,42 126.16 94.11 56.54 22 41 28 2927.6 -11.77 119.77

DIFFERENTIAL C_RRECTIONS oRBIT DETERMINATION ACCURACY

TOE .9309 TRA -.1997 TC3 -.7223 BAU .3149 8T 1193.5 SR 1658.8 SS 1291.3

ROE 1.3161 RRA .$73§ RC3-1.8972 FAU .04885 CRT .9857 CRS-I.O000 CST -.986§

FDE 2.0722 FRA .5646 FC5-2.02§9 BSIP 8123 LSA 2412.1 MSA 173.9 SSA 5.7

80E 1.6237 BRA .4238 BCS 1.8445 FSP -907 ELI 2038.2 EL2 164.0 ALF 54.34

MID-COURSE EXECUTION ACCURACY

SAT 1392.4 SSR 2327.8 $63 284.3

RRT .8757 RRF .9913 RTF .8924

SGB 2712.3 R23 .0730 fl13 .9699

SG1 2847.1 SG2 591.2 THA 60.75

LAUNCH DATE $EP 8 1970 FLIGHT TIME 122.00 ARRIVAL DATE JAN 8 1971

HELIOCENTRIC CONIC DISTANCE 344.287

RL 150.72 LAL .DO LOL 344.94 YL 27.275 GAL -4.85 AZL 61.98 HCA

RP 107.49 LAP 3.10 LOP 142.33 VP 38.107 GAP .13 AZP 97.40 TAL

RC 86.111 GL 49.50 GP -67.53 ZAL 111.95 ZAP 90.4g ET8 391.28 ZAE

PLANETOCENTRIC CONIC

C3 24.852 VHL 4.985 OLA 32.16 RAL 233.89 RAD 8568.0 VEL 12.093 PTH

157.19 SMA 130.48 ECC .17618 INC 8.0180

203.82 TAp 1.01 RCA 107.49 APO 153.46

109.19 ETE 252.32 ZAC 33.23 ETC 247.01

2.16 VHP

LNCH AZMTH LNCH TIME L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ,AZMTH

74.08 19 43 53 3985.12 -20.66 168.97 107.05 64.79

105.92 23 51 14 3192.93 -20.65 108.27 107.04 64.78

74.08 19 43 53 3995,12 -20.66 166.97 107.05 64.79

103.92 23 51 14 3192.93 -20.85 108.27 107.04 64.78

lID.DO I 4g 42 2638.84 -29.17 84.82 110.82 71.34

110.00 22 48 32 3387.21 -12.60 118.59 102.46 57.98

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.3441 TRA -.1116 TC3 -.7718 BAU .5303 SGT 1732.5 3DR 2313.3 $63 241.6

RDE 1,4967 RRA .4950 RCS-1.3973 FAU .03980 RRT .9050 RRF .9913 RTF .9250

FDE 1.9941 FRA .5966 FC3-1.3884 BSP 8697 SGB 2690.2 R23 .0874 R13 .9898

DOE 2.0116 6RA .5075 BC3 1.5963 FSP -760 SGI 2826.5 SG2 603.1 THA 53.97

vl 29.563

V2 35.254

CLP -91.29

6.297 OpA -71.92 RAP 160.80 ECC 1.4090

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

20 50 18 3385.1 -23.89 159.47

24 4A 27 2592.9 -23.87 100.77

20 50 18 3385.1 -23.89 159.47

24 44 27 2592.9 -23.87 100.77

2 37 O 2238.8 -31.44 76.34

23 44 59 2787.2 -16.74 111.93

ORBIT DETERMINATION ACCURACY

ST 1545.6 8R 1732.4 $S 1254.1

CRT .9893 CRS -.9999 CST -.9909

LSA 2632.7 HSA 178.7 SSA 5.7

EL1 2315.6 ELI 168.7 ALF 48.30

LAUNCH DATE SEP 8 1970 FLIGHT TIME 124.00 ARRIVAL DATE JAN 10 1971

HELIOCENTRIC CONIC DISTANCE 350.592

RL 150.72 LAL .00 LOt. 344.94 VL 27.266 GAL -4.76 AZ1. 80.51 HCA

RP 107.50 LAP 3.17 LO_ 145.58 VP 38.098 GAP .56 AZP 98.95 TAL

RC 86.372 GL 33.60 GP -71.34 ZAL 109.06 ZAP 92.53 ETS 343.95 ZkJE

PLANETOCENTRIC CONIC

C3 31.013 VHL 5.569 OLA 35.58 RAL 236.90 RAD 6568.2 VEL 12.344 PTH

LNCH AZMTN LNCH TIHE L-| TIME INJ LAT INJ LONG

67.30 19 15 37 4163.71 -20.88 180.97 114.70 60.51 20 25 O

112.30 0 47 32 3124.63 -20.86 103.08 114.69 60.50 I 39 37

67.50 19 13 37 4183.71 -20.86 180.97 114,70 60.51 20 25 0

112.50 O 47 32 3124.63 -20,86 103.08 114.69 80.50 I 39 37

67.50 19 15 37 4163.71 -20.88 180.97 114.70 60.51 20 25 0

112.50 0 47 32 3124.63 -20.86 103.08 114.69 60.50 1 39 37

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.6892 TRA .0296 TC3 -.7465 BAU .5352 SGT 2114.4 Sr_ 2212.3 SG3 198.7

ROE 1.6449 RRA .6396 RC3-1.0531 FAU .03076 flRT ,9181 RRF .9900 flTF .9451

FOE 1.8856 FRA .6172 FC3 -.8586 BSP 9259 SGB 3060.2 R23 .1014R13 .9890

BDE 2.5049 BRA .6403 6CS 1.2909 FSP -650 SGI 2997,1 $4;2 618.4 THA 46.41

160.39 SMA 130.41 ECC .17594 INC 9.4948 vl 29.563

203.35 TAP 3.75 RCA 107.47 APO 153.36 V2 35.281

104.98 ETE 246.14 ZAC 29.24 ETC 242.86 CLP -97.94

2.23 VHP 7.093 DPA -71.48 RAP 148.12 ECC i.5104

INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3563.7 -24.64 173.73

2524.6 -24.63 95.84

3563.7 -24.64 173.73

2524.6 -24.63 95.84

$563.7 -24.64 173.73

2524.6 -24.63 95.84

ORBIT DETERMINATION ACCURACY

ST 1943.9 SR 1710.0 SS 1197.6

CRT .9906 CR$ -.9997 CST -.9933

LSA 2846.6 HSA 165.4 SSA 4.8

ELI 8383.0 EL2 175.6 ALF 41.30
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH CATE SEP _ ]970 FLIGHT T|I,_ 126.0_ ARRIVAL CATE JAN 12 1971

HELIOCENTRIC CONIC

RL |50.72 LAL .00

RP 107.5| LAP 3.24

RC 90.641 GL 57.67

PLANE TOCENTRIC CONIC

C3 41.Z12 VHL 6.4L;_')

LNCH AZMTH LNCH TII_

62.17 19 1 47

I17.B} 1 29 0

62.17 19 ! 47

117.63 1 29 0

62.17 19 I 47

117.83 1 29 0

0IFFERENTIAL CORRECTIONS

TeE 2.6776 TRA .2705

ROE 1.6746 RRA .8077

FOE 1.7607 FRA .6Z9_1

8DE }.1581BRA .8516

CISTAN(E ]56.856

LCL ]44.94 VL 27.25} G4L -4.65 4ZL 78.48 PiCA 165.58 SMA 130.32 ECC .17579 INC11.5196 Vl 29.56]

LOP I48.83 VP 38.085 GAP .95 AZP 101.06 TAL 202.80 T4P 6.]8 RCA 107.41 4PO 153.23 v2 35.247

GP -75.47 7AL 105.97 ZAP 93.91 ETS 334.76 ZAE 100.39 ETE 23_.43 ZAC 24.9| ETC 236.53 CLP-105.76

CLA 38.87 RAL 240.37 RAC 6568.6 VEL 12.751PTH 2.32 VHP 8.2}7 0PA -70.38 RAP 135.28 ECC 1.6782

L-I TIM[ INJ LAT INJ LONG INJ RT AS(: JNJ A2'NTH INJ TIME PO CST TIM JNJ 2 LAT INJ 2 LONG

4316.59 -19.92 192.76 123.66 55.90 20 13 44 3716.6 -24.25 185.9!

3115.24 -19.91 101.69 123.66 5_.9_ 2 L;_ 55 2515.2 -24.24 94.84

4316.59 -19.92 192.76 123.66 55.90 LP0 I} 44 }716.6 -24.25 185.91

3115.24 -19.91 101.69 123.66 55.90 2 L_t") 55 2515.2 -24._4 94.84

4316.59 -19.92 192.76 123.66 55.90 _t] 13 44 3716.6 -24.25 185.91

3115.24 -19.91 101.69 123.66 55.90 2 _ 55 2515.2 -24.24 94.84

NIC-COURSE EXECUTION ACCURACY CRBIT OETERMINATION ACCURACY

TC} -.6465 6AU .5L;_37 SCaT 2546.7 ._ 1968.4 SG3 15_.0 ST 2391.7 SR 1520.5 SS 1129.0

RC3 -.6_93 FAU .OZZ06 RRT .9156 RRF" .9_144 RTF .9596 CRT .9895 CRS -.9989 CST -.9952

FC} -.4634 8SP 9758 _ 32L_0.4 _3 .1151 813 .9884 LSA 3044.4 MSA 195.0 SSA 4.0

BC3 .9451F_ -521 ,5(,I }156.} SGZ 6_9.1 THA }7.04 ELI 2828.0 ELZ 185.B ALF 32.33

LA_H DATE SEP 8 1970 FLIGHT TIN[ 128.00 ARRIVAL CATE JAN 14 1971

HELIOCENTRIC CONIC OISTAN(E 363.066

RL 150.72 LAL .00 LOL 344.94 VL 27.E37 GAL -4.53 AZL 75.5_ PiCA 166.74 ._A I}O.Z1 ECC .17571 INC14.4615 Vl 29.563

RP 107.53 LAP 3.29 LOP 15Z.OB VP _1.070 GAP 1._3 AZP 104.11 TAL L_0_.16 TAP 8.89 RCA 107.33 APO 153.09 V2 35.243

RC 92.917 GL 61.49 GP -80.05 7AL 1GZ.77 7AP 94.58 ETS 521.05 7_E 95.26 ETE 226.4} 7AC _!].04 ETC 224.97 CLP-117.52
PLANETOEENTRIC CONIC

C3 59.709 VHL 7.727 DLA 41.79 RAL 244.30 RAO 6569.1 V[L 13.456 PTH Z.46 VHP 9.970 OPA -68.34 R4P 122.59 ECC 1.9827

LNCH A2'NTH LN(H TIME L-I TIN[ INJ LAT INJ LOINI(, INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

57.87 IB }B 1 4463.51 -17.36 Z03.27 133.64 51.36 _ 1_ 24 3863.5 -22.24 196.94

122.13 Z 4 7 3152.95 -17._5 102.90 133.83 51.36 2 56 40 2552.9 -22.22 96.57

37.87 18 58 1 4463.51 -17.36 Z03.£7 133.84 51.36 _ IZ 24 386}.5 -22.24 196.94

122.15 2 4 7 315Z.95 -17.35 102.90 13_.83 51.36 Z 56 40 2552.9 -22.22 96.57

57.87 18 58 1 4463,51 -17._6 Z03.27 133.84 51,36 _ 12 24 3863.5 -2_.24 196.94

IZE.13 Z 4 7 3152.95 -17.35 10_.90 133.83 51.36 _ 56 40 2552.9 -22.22 96.57

DIFFER1ENTIAL CCRRIECTION5 NI0-COUR542 EXECUTION ACCLMACY ORBIT OETERt41NATION ACCURACY

TOE 3.8641 TRA .TLP'Z8 TC} -.4616 BAU .4697 _T )O46.3 `%R 1431.4 SG3 121.7 ST 2873.4 SR 984.6 55 1060.6

ROE 1.2719 RRA .9467 RC} -.3381 FAU .01396 RRT .8641 RRF .9477 RTF .9734 CRT .9768 CRS -.9908 CST -.9967

FOE I .6404 FRA .6404 FC3 -.21_£_ 6SP 102r_9 ,_ }_65.9 R"Z] .I276 813 .9880 LSA 3210.5 MSA 208.4 SSA 3.1

80E 4.0681 _RA 1.1911 8C} .5884 g.f_ -404 ,_1 3299.5 `%E 665.Z THA 23.09 ELI 3030.8 EL2 200.1 ALF 18.59

LAUNCH OATE SEP B 1970 FLIGHT TIME 130.00 ARRIVAL CATE JAN 16 1971

HELIOCENTRIC CONIC CISTANCE 369.195

RL 150.72 LAL .00 LOL 344.94 VL 27.219 GAL -4.}8 ATL 70.77 HCA 169.84 5NA 13{3.08 ECC .17566 INCI9.ZZ81 vl 29.563

RP 107.54 LAP 3.33 LOP 155.33 VP 38.052 GAP 1.67 AZP 108.95 TAL 201.40 TAP 11.24 RCA 107.23 APO 152.93 V2 35.238

RE 95.197 GL 64.51CP -84.74 74L 99.52 7AP 94.5} ETS _92.90 ZAE 89.15 ETE 200.09 7AC 14.21ETC 197.40 CLP-149.63

PLANETOCENTRIC CONIC

C} 98.044 VHL 9.9(}2 CLA 43.84 RAL 248.62 RAC 6569.9 VEL 14.812 PTH 2.68 VHP 12.814 _PA -64.88 RAP II0.46 ECC 2.61 36

LN(H AZMTH LN_CH TIME L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

55,02 19 3 34 4609.59 -12.90 212.26 144.83 47.7} _0 20 23 4009.6 -18.20 206.45

124.98 2 33 3 3235.82 -12.89 106.29 144.82 47.7} } 26 59 2635.8 -18.19 100.48

55.02 19 } 34 4609.59 -12.90 212._6 144.83 47.73 _ L_0 23 4009.6 -18.20 206.45

124.98 Z 3} 3 3235.82 -12.89 106.29 144.82 47.7} } 26 59 2655.8 -18.19 100.48

55.02 19 3 34 4609.59 -IZ.90 £1_.26 144.83 47.73 _ Z0 23 4009.6 -18.Z_ 206.45

124.98 _ }} 3 }_}5._2 -IZ.89 106.29 144.8Z 47.73 } 26 59 26}5.8 -18.19 100.48

CIFFERENTI4L CC_RECTION$ MI0-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.3742 TRA 1.6570 TC3 --2_01 BAU .]340 S(;T 3418.0 _ 705.4 S(,3 91.6 ST 3135.2 SR 498.7 SS 1020.3

ROE -.8197 RRA .6396 RC} -.0487 FAU .00619 RRT -.309! RRF -.1923 RTF .9906 CRT -.9041CRS .8824 CST -.9988

FOE 1.5680 FRA .6706 FC} -.0547 BSP 1061_ 5(4.(3 3490.0 I_ -.1325 R13 -.989(] LSA }}27.4 MSA 218.3 SS4 2.2
}DE 5.4363 BRA 1.7761 8C3 .2549 FSP -]05 561 3425.Z ,S_Z 669.4 THA 176.21 ELI 3167.6 EL2 210.9 ALF 171 .78

LAUNCH CArE SEP 8 197_ FLIGHT TIN[ 132.00 ARRIVAL CATE JAN 18 1971

HELIOC[NTRIC CONIC DISTANCE 375.16_1

RL 150.72 LAL .00 LOL }44.94 VL 27.19fl GAL -4.20 AZI.. 62.05 PICA 17_.81 SMA 129_94 ECC .17553 INC27.9512 Vl 29.563
RP 107.56 LAP }.36 LOP 158.5_ VP 2kq.031 GAP 1.97 ATP 117.76 T*L _:_00.47 YAP |}.28 RCA 107.13 AF_ 152.74 V2 35.232

RC 97.481 GL 65.44 GP -83.29 ZAL 96.]7 ;TAP 93.80 ET$ 254.6_ ZAE 81.03 ETE 143.60 ZAC 6.42 ETC 132.8! CLP 124.52

PLANE T(_CENTRIC CONIC

C} 195.395 VHL 13.978 OLA 43.79 RAL _52.99 RAO 6571.1 VEL 17.797 PTH Z.99 VHP 18.101 0PA -58.86 RAP 99.}0 ECC 4.2157

LNEH ATMTH LNCH TIN[: L-I TIN[ ZNJ LAT INJ b0NG INJ RT A,_C INJ A_I'MTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

55.08 19 Zl 13 47}7.85 -6.93 _18.19 155.7] 46.65 ZO 40 11 4137.8 -12.57 212.66

I24.92 2 50 14 3365.34 -6.91 11_.33 155.71 46.65 } 46 19 2765.3 -12.35 106.80

55.08 19 _1 13 4737.85 -6.93 218.19 155.73 46.65 _ 40 11 4137.8 -12.37 212.66

1_4.92 2 50 14 3365._4 -6.91 11_.}3 155.71 46.65 3 46 19 2765.} -12.35 106.80

55.08 19 21 13 47_7.85 -6.9] ZIB.19 155.73 46.65 2t3 40 11 4137.8 -12.37 212.66

124.92 Z 50 14 3365.34 -6.91 112.33 155.71 46.65 3 46 19 2765.3 -12.35 106.80

01FFERENTIAL CORRECTIONS NID-CCI,IRSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

T0E 4.1_1 TRA 2.3439 TC_ -.0119 8AU .096_ .S_T 215_.7 ,SGR 2849.8 S(;} 69.6 ST 1739.3 SR -_86.1 S} 1070.8

R02-6.5129 RRA-1.7481 RE] -.0_49 FAU-.O0_06 RR7 -.9510 RRF -.974Z RTF .9946 CRT -.9927 CRS .9964 CST -.9993

FOE 1.6386 FRA .7806 FC} .0155 BSP 10770 $68 _57_.1R'_3 -.I09_ RI} -.9928 LSA 3}69.5 MSA 182.7 SSA 1.8

80E 7.712%'] 8RA 2.9239 BE} .0368 FSP -227 ,%1 3531.5 ,%? 537.1 THA 126.69 ELI 3195.2 EL2 175.8 ALF 122.85
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970_

LAUNCH CA rE SEP 8 1970 FLIGHT TII,,_ 134._ ARRIVAL CATE JAN 20 1971

HELIOCENTRIC CONIC

RL 15Oo72 LAL .00

RP 107.5H LAP 3.38

RE 99.767 GL 60.46
PLANE TC(ENTRIC CONIC

C3 527.127 VHL 22.959

LNCH ATHTH LNCM TIME

63.41 20 11 14

116.59 2 26 2_

63.41 _] 11 14

116.59 Z 26 72

63.41 20 11 14

116.59 2 76 ??

OIFFERENTIAL CORRECTIONS

TOE -.9750 TRA 1.4717 TC3 -.0306 8AU 1.3780

RG-11.5903 RRA-5.3601 RE3 -.193I FAU-.023?6

FOE ?.0597 FRA I.ITIB FC3 .0387 BSP I0247

80E11.6771 BRA 5.5A55 BE3 .1955 FSP -I77

CI$TANCE 38_.716

LCL 344.94 VL 77.174 GAL -3.93 AZL 42.54 HCA 175.41 SMA 129.78 ECC .17499 INC47.4593 V! 19.563

LOP 161.83 VP 38.009 GAP 2.15 AZP |37.37 TAL 199.14 TAP 14.54 RCA 107.07 APO |52.49 V2 35.226

GP -70.89 ZAL 93.55 lAP 92.5? ETS 197.46 ?AE 67.66 ETE 108.09 ZAC 7.08 ETC 303.18 CLP 97.72

CLA 38.08 RAL 256.27 RAC 6572.4 VEL 25.464 PTH 3.35 VHP 29.70? CPA -46.98 RAP 89.58 ECC 9.6752

L-I TIE INJ LAT INJ LL_G INJ RT A,_ INJ ATMTH INJ TIME F_D CST TIM INJ 2 LAT INJ 2 LONG

4749.26 -I.39 214.39 164.51 51.95 ZI 30 24 4149.3 -6.30 ZOH.48

3587.76 -1.37 176.?0 164.50 51.95 3 26 5 2982.8 -6.28 120.28

4749.26 -1.39 214.39 168.51 51.95 21 30 24 8149.3 -6.3(] 208.48

35H2.76 -I.37 I?6.L_ 16A.50 51.95 3 26 5 7982.8 -6.78 120.28

4749.76 -1,39 214,39 164.51 51.95 21 30 74 4149.3 -6.30 ?08.48

3587.76 -1.37 126.2(] 164.50 51.95 3 76 5 2987.8 6.Z8 1Z028

MIC-COURSE EXECUTION ACCURACY L-'R61T CETERMINATION ACCURACY

SGT 525.5 _ 3A69.9 ,563 56.9 ST 267.6 SR 2937.1 SS 1349.8

RRT .0146 RRF -.9958 RTF .0697 CRT .7621 CRS .9997 CST .7362

S_ _9.4 I_} -.L_4_ R13 -.99_7 LSA 323_ .4 MSA 180.7 SSA ] .8

S(,1 3469.9 5.(,2 515,§ THA 89.87 ELI 2944.? EL2 172.8 ALF 86.0_

LAUNCH (DATE SEP B 1970 FLIGHT TINE 136.O0 ARRIVAL 0ATE JAN 2? 1971

HELIC_ENTRIC CONIC

RL 150.72 LAL .00

RP 107.60 LAP 3.39

RC 107.053 GL -43.46

PLANETOCENTRIC CONIC

C31544.750 VHL 39.303

LNCH ArMTH LNCM TIM[

?8.97 5 8

151.03 15 51

28.97 5 8

151 o0} 15 5J

?8.97 5 8

151 .O3 15 5I

OIFFERENTIAL CORRECTIONS

TOE 6.7603 TRA .9617 TC3 -.I096 BAU 4.6708

R0-14.0117 RRA 1.5391 Re3 .1978 FAU-,OB031

FOE-3.4758 FRA ,3624 FC3 .0450 BSP _360

80E15.5573 6RA 1.8149 8C3 .Z_6E FSP -159

0ISTAINK:E 191.970

LOL 344.94 VL 27.149 GAL -4.78 ATL 177.71 HCA 183.40 SMA lZ9.C-,O ECC .18249

LOP I65.07 VP 37.984 GAP 3.90 AZP 2.30 TAL Z02.37 TAP 25.77 RCA 105.95

GP 48.31 ZAL 9Z.65 ZAP ff'Z.77 ETS I81.99 ZAE 51.94 ETE 768.77 ZAC IZ5.68

INC87.6970 Vl 29.563

APO 153.25 V2 35.218

ETC 278.59 CLP 94.16

0LA -64.76 RAL 736.88 RAO 657].E VEL 40.817 PTH 3.57 VHP 50.708 CPA 70.30 RAP 60.26 ECC26.4227

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A;_ATH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

?434.75 -1.39 7_.23 147.53 154.75 5 41 43 1834.8 5.85 72.22

719.80 -1.38 291,81 147.54 154.75 15 13 51 119.8 5.85 288.81

7434,75 -1.39 75.23 147.53 154.75 5 Al 43 1834.8 5.85 72.22

719./_ -I,_I 291.81 147.54 154,75 15 13 51 119.8 5.85 288.81

7434.75 -1.39 75.23 147.53 154.75 5 41 43 1834.8 5.85 72.2?

719.80 -1.38 291.81 147.54 154.75 15 13 51 119.8 5.85 78_.81

MI0-OOURS_E EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 1349;6 S(_ Z6L_,6 $63 54.0 ST 990.8 SR 2049.2 SS 2194.5

RRT -,8990 RRF .9994 RTF -.8973 CRT -.9844 CRS-I.O000 CST .9849

_947.7 1_3 -.0914 R13 ,9952 LSA 3157.5 MSA 164.4 SSA 2.5

SGI _898.9 S(,_ 534.3 TMA 115.78 ELI ?270.7 EL2 157.3 ALF 115.58

LAUNCH CAT? SEP 8 1970 FLIGHT TIME 138.00 ARRIVAL CATE JAN 24 1971

HELIOCENTRIC CONIC

RL 150.72 LAL .0O LOt. 344.94 VL

RP 107.63 LAP 3.39 LOP 168.32 VP

RC 104.339 GL -61.07 CP 71.84 IAL

PLANE TOCENTRIC CONIC

C3 479.854 VHL 21.9(16

LNCH AZMTH LN_M TIME

13.26 1 48 21

166.74 12 55 35

i3.26 i 48 ?I

166.74 1Z 55 35

13.76 I 48 ?1

166.74 17 55 35

CIFFERENTIAL CC_RECTIONS

TOE 2.3249 TRA .740_ TO3 -.O_'J 8AU 1.3155

RO-I0.8617 RRAoi.4517 Re3 .1935 FAU-.OI873
FOE-?.3084 FRA -.?BID FC3 .0338 _,_P |1131

80E11.I077 BRA 1.6_95 Be3 .21_51 FSP -19_

CISTAN_E 396.213

77.172 GAL -4.24 AIL 135.14 HCA 184.79 SHA 129.41 ECC .18004 INC45.1397 Vl ?9.563

37.957 GAP 3.71 AZP 44.96 TAL 199.99 TAP _A.78 RCA 106.11 APO 152.71 v? 35.711

94.09 ZAP 94.69 ETS 176.37 7AE 76.17 ETE 263.15 ZAC 148.96 ETC 780.72 CLP 105.13

CLA -78.35 RAL 196.89 RAG 6577.3 VEL 24.518 PTH 3.33 VHP 28.262 CPA 83.56 RAP 788.51ECC 8.897?

L-I TIME INJ LAT IN/ LONG INJ RT A_ INJ A_?MTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

2410.87 2.69 82.45 106.33 168.34 2 28 32 1810.9 10.53 81.73

617.81 2.70 282.70 106.)5 168.34 13 5 53 17.8 10.53 781.47

241_.87 2.69 87.45 !06.33 168.34 2 28 32 J810.9 10.53 81.73

617.81 ?.70 28_.70 106.35 168.34 13 5 53 17.8 10.53 281.47

2410.87 2.69 8_.45 106.33 168.34 ? 28 32 1810.9 10.53 81.23

617.81 ?.70 782,70 106.35 168.34 13 5 53 17.8 10.53 281.47

MI0-COUR._ EXECUTION ACCURACY CRSIT C? TERMINATION ACCURACY

SGT 1173.9 5(,R 3510.9 5(,3 62,2 ST 672.8 58 2896.5 SS 1498.3

RRT -.9|BO _ .9985 RTF -.8991 CRT -.9699 CRS -.9999 CST .9656

3701 .9 R_3 -.0818 R13 .9961 LSA 3325.7 MSA 164.5 SSA 1 .6

S_,| _75.1 S(,Z 444.8 THA 107.32 ELI 2969.4 EL2 159.7 ALF 102.73

LAUNCH OATE ,_P 8 1970 FLIf_T TIME 140.0(] ARRIVAL CATE JAN ?6 1971

HELIOCENTRIC CONIC 01STANCE 401.760

RL 150.77 LAL .00 LOt. 344.94 VL _7.09"Z G_L -3.95 _2'I. 117.11 i'_A 187.44 5HA I79.71 ECC .17975

RP 107.65 LAP 3,38 LOP 171,56 VP 37.9"Z9 GAP 3,t_B A_tP 63,08 TAL 198.58 TAP 76.01 RCA 105.99
RE 106.67A GL -65.23 GP 80.59 2AL 96.03 ZAP 97.91 ET$ 1_6,89 ZAE 88.H7 ETE 223.55 TAG 159.51

PLANETC_ENTRIC CON|C

C3 184.008 VHt. 1_.565 OLA -77.97 R_L 172.56 RAO 6571.0 V_L 17.474 PTM Z,96 VHP 17.545 OPA 71.57

LNCH AZMTH LN_M TIME L-I TIME INJ LAT INJ LClNG INJ RT ASC INJ A_4TH INJ TIME PO CST TIM

13.70 O iZ 8 2293.87 10.43 81.03 80.30 167.76 O 50 ?? 1693.9

166.30 It 17 39 5790.17 _/O'.44 259.61 B0.32 167.76 12 54 9 5190.2

13.70 0 12 8 ??93.67 10.43 81.03 80.}0 167.76 0 50 22 1693.9

166.30 II 17 39 5790.17 10.44 259.61 B0,32 167.76 12 54 9 5190._

13.70 0 12 8 'ZZ93.87 10.43 81.03 B0.30 167.76 0 50 2? 1693.9

166.30 II 17 39 5790.17 10.44 Z59.61 _,32 167.76 12 54 9 5190.2

01FFERENTIAL CORRECTIONS MIO-COUR,_ EXECUTION ACCURACY

SGT 1615.2 S_ 3618.4 SG3 79.4

RRT .9_19 RRF .9_87 RTF .9854

396_.5 R23 -.0947 R13 .9947

561 3936.4 _62 454,7 THA 66.65

TOE-Z.6211 TR_ -.5805 TC3 -.0077 8_U .0765

ROE-3.6945 RRA-I.6111 RC3 .0301 F_U .00241

FOE-I.2010 FRA -.3778 FC3 -.0113 BSP IL:_ZI5

BOE 4.5298 8RA 1.7125 8C3 .0311 FSP -753

1NC27.1114 Vl 29.563

APO 157.44 V2 35.20?

ETC 256.15 CLP 147.28

RAP ?57.93 ECC 4.0283

INJ ? LAT INJ Z LONG

18.25 79.66

18.25 ?58.25

18.25 79.66

18.25 258.25

18.75 79.66

18.25 ?58.25

CRBIT OETERMINATION ACCURAC*

ST 1162.0 SR 1842.2 SS 844.1

CRT .9684 CRS -.9909 CST -.9937

LSA 23?2.3 MSA 251.7 SSA 1.5

ELI 2164.0 EL? 746.5 ALF 58.I?
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH CATE SEP H 197r) FLIGHT TIM_ i42.('113 ARRIVAL CATE JAN 28 1971

HELIOCENTRIC CONIC

RL 150.7Z LAL .00 LCL 344.94 VL

RP 107.68 LAP ).36 LOP 174.81 VP

RC 108.9_6 GL -64.24 GP 78.00 ?AL

PLAN[T(XENTRIC CONIC

C} 94.3}7 VHL 9.713

LNCH A/NTH LNCM TII_

15.77 O 22 16

164.73 11 19 30

15.77 0 ZZ 16

164.23 11 19 _W3

15.77 O ?2 16

164.25 11 19 _W3

DIFFERENTIAL CCRRECTION5

TOE-3.154_ TRA-I.444_ TC3 -.2819 BAU .3568

ROE 1.0248 RRA -.0275 RC3 .0243 FAU ,01353

F0£-I.1708 FRA -.}951 rE3 -.1242 8SP 12755

BCE 3.3171 8RA 1.4446 BE3 .2829 F,_ :_ -34G

CISTANCE 407.645

27.06? GAL -}.72 AZL 108.90 HCA 190.42 S,MA 129.0! ECC .!H005 INC18.90!0 Vl 29.563

37.898 GAP 4.15 AlP 7I.]9 TAL 197.41 TAP 27.82 RCA I(]5.78 APO 152.23 v2 35.193

97.78 lAP 101.75 ETS 70.76 ZAE 96.74 ETE ]57.77 /AC.!63.l] ETC 212.50 CLP-168.50

CLA -76.16 RAL 174.06 RAC 6569.8 VEL 14.686 PTH ?.66 VHP IZ.648 CPA 63.12 RAP 250.62 ECC 2.5526

L-I TIE INJ LAT INJ LONG INJ RT ASwC INJ A/MTH INJ TIME P_ CST TIM INJ 2 LA T INJ 2 LONC

2162.81 18.78 77.98 79.25 165.}6 0 58 t9 !562.8 26.50 76.15

5665.92 18.78 258.61 79.26 165.36 12 53 56 5065.9 76.51 256.77

2162.81 18.78 77.98 79.25 165.36 0 58 19 1562.8 26.50 76.15

5665.92 18.78 258.61 79.26 165.36 12 53 56 5065.9 76.5! 256.77

216Z.81 18.78 77.98 79.25 165.56 O 58 19 1567.8 26.50 76.15

5665.92 18.78 258.61 79.26 165.36 IZ 53 56 5065.9 76.51 256.77

MIC-COURSdE EXECUTION ACCURACY L-'RBIT CETERMINATION ACCURAC Y

S6T 4054.9 _ 610.1 $63 105.3 ST 2145.9 SR 6{]4.9 SS 819.6

RRT -.3677 _ -.4882 RTF .9891 CRT -.8501 CRS .9073 CST -.9977

4100.5 _3 .126| R15 -.9901 LSA 2354.? MSA 316.6 S$A 2,3

S61 4061.2 S(,2 566.5 THA 176.77 ELI 2L_qT.9 EL? )09.6 ALF 166.25

LAUI_H {)ATE 5EP 8 1970 FLIG84T TINE |44.00 ARRIVAL CA TE JAN 30 197!

HELI(XENTRIC CONIC

RL 150.72 LAL .00 LCL 344.94 VL

RP 107.71 LAP 3.32 LO p 178.05 VP
RC 111.186 GL -61.52 GP 72.23 ZAL

PLANETOCENTRIC CONIC

C3 58.015 VHL 7.617
LNCH A5'MTH LNCH TIME

17.90 O 59 15

162.10 11 47 52

17.90 0 59 15

162.10 11 47 52

17.90 0 59 15

162.10 II 47 52
DIFFERENTIAL CORRECTIONS

TOE-2.6983 TRA-I.I569 TC3 -.651J BAU .5_9(_
ROE 1.5337 RRA .2457 RC3 .2053 FAU .02217

FOE-I.3812 FRA -.3796 FC3 -.3308 8S,P 12807

_E 3.1037 BRA 1.1827 BC3 .6821FSP -431

01STA_E 413.635
27.030 6AL -3.51 AZL 104.37 H(A 195,52 SMA 178.79 ECC ,18062 INC14.3685 Vl ?9.563

37.867 GAP 4.44 A2'P 76.O1 TAL 196.29 TAP 29.80 RCA 105.53 APO 152.O5 V? 55.184

99.15 ZAP 105.94 ETS 55,08 ZAE 107.59 ETE 143.00 ZAC 167.49 ETC 718.66 CLP-154.09

0LA -74.30 R4L 182.75 RAB 6569.1 VEL 13.393 PTH 2.45 VHP 10.040 CPA 56.17 RAP 246.50 ECC 1.9548

L-I TINE INJ LAT INJ LON_ INJ R7 A._ INJ A;_NTH INJ TIME PC) CST TIM INJ ? LAT INJ 2 LONG

£O45.61 25.98 74.53 84,37 167.48 1 33 20 1445.6 33.58 -"71.86

5556.78 25._ 257.08 84.39 162.48 13 _0 29 4956.8 33.58 254.61

Z045.61 Z5.98 74.33 84.37 162.48 1 33 _ 1445.6 33.58 71.86

5556.78 25.98 257.08 84.39 162.48 13 L_0 29 4956.8 33.58 254.61

2045.61 25.98 74.33 84.37 167.48 ! 33 L:_ 1445.6 33.58 71.86

5556.78 75.98 757.08 84.39 162.48 13 ?t') 29 4956.8 33.58 254.61

MID-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

_T _930.0 SGR 1376.0 S(;3 135.1 ST 2247.6 5R 1171.8 55 942.3

RRT -.8960 RRF -.9647 RTF .9763 CRT -.9643 CRS .99E8 CST -.9891
S6B 4163.9 R23 .1570 RI3 -.9844 LSA ?688.7 MSA 288.3 SSA 3.0

S(,I 4173.0 ,%2 582.4 THA 162.22 ELI 7519.5 EL? 276.7 ALF 152.96

LAUNCH 0ATE S4EP 8 1970 FLIGHT TIME 146.00 ARRIVAL CATE FEe 1 1971

HELIOCENTRIC CONIC

RL 150.7Z LAL .00

RP 107.74 LAP 5.28

R( 113.462 OL -58.17

PLAMETOCENTRIC CONIC

C3 40.090 VHL 6.33?
LINCH ATNTH LNCH TINE

Z0.24 1 41 6

159.76 12 _ 4
Z0.24 I 41 6

159.76 12 _ 4

20.24 1 41 6
159.76 12 20 4

CIFFERENTIAL CORRECTIONS

TOE-2.6357 TRA -.9735 TC3-1.1210 BAU .6_E14
ROE 1.5009 RRA .Z359 RC3 .4026 FAU .03088

FOE-1.6159 FRA -.3fl96 FC3 -.6668 BSP 13695

60E 5.0331 8RA 1.0017 8C3 1.1911 FS,P -573

CISTANCE 419.655

LOL 344.94 VL 26.997 GAL -3.29 AZL 101 .51 HCA 196.66 5_WA I28.57 ECC .18137

LOP 181.28 vP 37.834 GAP 4.74 AFP 78.96 TAL 195.18 TAP 31.84 RCA 105.25

GP 66.34 ZAL 100.09 ZAP 110.27 ETS 50.87 ZAE 107.30 ErE 140.26 ZAC 159.55

INCII.5137 VI 29.563

APO 151.88 V? 35.174

ETC 2_9.66 CLP-149.72

CLA -72.26 RAL 191.53 RAC 6568.5 VEL 12.707 PTH 2.31VHP 8.496 CPA 49.97 RAP 243.33 ECC 1.6598

L-I TINE INJ LAT INJ LONG INJ RT AS(: INJ A;_4TH INJ TIME PO CST TIM INJ ? LA T INJ 2 LONG

1948.25 31.57 70.06 90.19 159.05 ? 13 34 t_8.Z 38.99 66.81

5469.65 31.58 255.19 90.21 159.05 13 51 13 4869.6 39.00 751.94

1948.25 31.57 70.06 90.19 159.05 2 13 34 1348.? 38.99 66.81

5409.65 31.58 2'55.19 90.?1 159.05 13 51 15 4869.6 39.00 251.94

1948.25 31.57 70.06 90.19 159.05 2 13 34 1348.Z 38.99 66.81

5469.65 51.58 255.19 90.?1 159.05 13 51 13 4869.6 39.00 251.94
MIB-O0URSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

S_T 4008.4 S(_R 1611,1 S_3 172.6 ST 2538.4 SR 1574.4 SS 1099.0

ART -.9"275 RRF -.9_32 RIF .9708 CRT -.9810 CRS .9981 CST -.9912
$68 4320.1 _3 .|726 RI3 -.9807 LSA ]078.4 MSA 252.6 SSA 3.8

561 4_83.1S_2 563.7 THA 159.18 ELI 2877.0 EL2 235.4 ALF 151.82

LAUI_K_H {)ATE ,_EP 8 1970 FLIGNT TINE 148.01") ARRIVAL OATE FEB 3 1971

HELIOCENTRIC CONIC

RL 150.72 LAL .00

RP 107.77 LAP 5.23

RC 115.736 GL -54.61
PLANE TOCENTRIC CONIC

C3 30.008 VHL 5.478

LNCH AZNTH LNCH TIME

22.80 _ 21 56

157.20 12 49 47

22.t_0 2 21 56

157.L_0 lZ 49 47

22.80 Z 21 56

157.20 12 49 47

DIFFERENTIAL CORRIECTION$

T{)E-2.5665 TRA -.7996 TC3-J.63(_ 8AU .6909

ROE 1.3325 ARA .1589 RC3 .5560 FAU .0374B

F{)E-I.7535 FRA -.2_80 FC3-1.O813 BSP 13606

8{)£ 2.8918 B_A .8152 BC3 1.7222 FSP -661

OlSTANCE 425.689

LOL 344.94 VL _.9_2 GAL -3.0B AZL g<J.53 PICA 199.84 St4A 128.34 ECC .18223 INC 9.5483 Vl 29.565
LOP 184.52 VP 37.BOO GAP 5.04 A2'P 81.01 TAL 194.05 TAP 33.88 RCA 104.95 APO 151.72 VZ 35.164

GP 60.80 ZAL 100.57 ZAP I|4.60 ETS 49.35 7_E 111.19 ETE 140.66 7AC 155.73 ETC 237.57 CLP-148.58

OLA -_0.06 RAL 21X}.33 RAO 65_1.2 VIEL 12.2W34 PTH 2.72 VHP 7,524 OPA 44.27 RAP 241.26 ECC 1.4939

L-I TINE INJ l_T INJ L_ INJ RT AK INJ A5'MTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1868.79 35.65 65._ 95.24 |55.18 2 5? 45 1268.8 42.83 61 .14

5403.01 35.645 253.07 95.26 155.18 14 19 50 4803.0 47.84 248.92

18f_.79 35.65 65._ 95._4 155.18 2 52 45 1268.8 42.83 61.14

5403.01 35.66 253.07 9fl._6 155.18 14 19 50 4803.0 42.84 248.92

1868.79 35.65 65.29 95._4 155,18 ? 52 45 1268.8 42.83 61.14

5403.01 35.66 253.07 93._£ 155.10 14 19 50 4803.0 42.84 _48.92

NI0-COURSI[ EXI[CUTION ACCURACY ORBIT 0ETERMINATIC_ ACCURACY

SGT 4050.4 _ 1597.2 SG3 211}3.5 ST 2783.8 SR 1401.5 SS J204.8

ART -.9_!1 _ -.9_58 RTF .9_4B CRT -.9867 CRS .9992 CST -.9923

,_ 4}54,0 _3 .1938 RI3 -.9750 LSA 3333.7 MSA 227.9 SSA 4.6

5GI 4319.6 ,_G? 346.2 THA 159.50 ELI 3110.0 EL2 203.6 ALF 153.46

149_



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5, 1970)

LAUNCH CATE SEP H 1970 FLIGHT TIN[ 150._] ARRIVAL CATE FEe 5 1971

HELIOCENTRIC CONIC ClSTANCE •3J.718

RL 150.71 L•L .('K) LOL 3•4.9• VL 26.927 GAL -Z.85 AZL 98.11 PiCA Z03.0Z ,5_44 128.10 ECC .18323

RP 107.80 LAP 3.16 LCP I87.75 VP 37.76• GAP 5.35 A_P 82.53 TAL 192.89 TAP 35,92 RCA 104.63

RC 118.005 GL -51.03 GP 55.68 ;'AL 100.59 ?AP IIB,SZ ETS •8.66 7ZE 11•.39 ETE I•Z.Z5 ZAC 151.72

PLAN[ TCICENTR I C CONIC

C5 23.805 VHL •.879 CLA -67.7Z RAL 208.29 RAO 6566.0 V1EL |Z.OA9 PTH Z.15 VHP 6.H90 GP4 39.00

LN(.H A2'HTH LN_H TIN[ L-I TIN[ INJ LAT INJ LCING INJ RT AS_ INJ A_3'14TH INJ TIN[ PO CST TIM

25.51 2 59 15 I,q03.53 38.•6 60.18 99._0 151.05 3 29 19 IL:_3.5
154.•9 13 15 37 5353.•0 38.•6 250.85 99.31 ISI.0• 14 •• 51 •753.•

25.51 2 59 15 1803.53 38.•6 60.18 99.30 151.05 3 29 19 1203,5

15•.•9 13 15 37 5353.40 38.•6 250.85 99.3! 151 ,04 14 •4 51 4753.•
25.51 2 59 15 IP, O3.53 38.•6 60.18 99.30 J51.05 3 29 19 12_33.5

15•.•9 13 13 37 5353.•0 ]k_.•6 2_0.85 9_.31 151.04 I• 4• 51 •753.•

INC 8.;0_5 vl 29.563

APO ;51.57 V2 35.155

ETC 242._7 CLP-148.75

DIFFERENTIAL CORI_ECTIONS NI0-(JOUR_ EXECUTION ACCURACY

TCE-Z.•830 TRA -.6576 TC3-Z.'Z03Z BAU .7344 _W_T 4156.3 _ 1536.3 503 233.•

RCE 1.1520 RRA .09_4 RC3 .6/;160 FAU .043_ RRT -.9_45 RRf" -.g_157 RTF ,_18

F0£-1.8128 FRA -.2032 FC3ol.5769 BSP l_kq64 _ 44_1.1 R_3 .2_341RI3 -.9711

60E 2.7372 BRA ,6641 (3C3 2.3075 FSP "-759 S_! 4400,9 SG2 516.5 THA 160.67

RAP 239.86 ECC 1.5918

INJ 2 LAT INJ Z LONG

• 5.33 55.10

45.34 245.77

45.33 55.1_

45.34 245.77

45.33 55.10

45.34 _45.77

ORBIT CETERNINATION ACCURACY

ST 2979.9 SR J355.7 S5 1272.5

CRT -.9897 CRS .9997 CST -.9930

LSA 3506.Z MSA 208.5 SSA 5.6

ELI 3269.1 EL2 176.5 ALF 155.68

LAUNCH GATE ,TWEP B 1970 FLIGHT TIN[ 152,00 ARRIVAL CATE FE_ 7 1971

P_ELIOCENTRIC CONIC

RL |_O.72 LAL ,00
RP 107.84 LAP 3.09

RC 120.271 GL -47,_O

PLAN[TC_ENTRIC CONIC

C3 19.737 VHL •.•43

LNCH AZMTM LNCM TINE

28.32 3 3• 9
131.68 13 37 53

28.32 3 34 9
151.68 13 37 53

28.32 3 34 9

151.68 13 37 53

01STANCE 437.7}9

LCl. 3•4.94 VL 26.891 GAL -2.6Z 42'1. 97.00 H(.A Z06.22 S_AA 127.86 ECC .18433

LOP 190.98 VP 37.728 GAP 5.65 A2'P 83.71 TAL 191.72 TAP 37.93 RCA 1_4.29

GP 51.01 7AL IC.O,IB 7AP 12"Z.B4 ETS 48,Z5 TAg 117.00 ETE 144.34 7AC 147._5

0LA -65.32 RAL 215.46 RA0 6567.8 VIEL 11.879 PTH 2.11 VHP 6.472 CPA 34.16
L-I TINE INJ LAT INJ _ INJ RT ASC JNJ A?)4TH INJ TIME i:_C_CST TIN

1749.06 40.23 54.93 102.56 1•6.8• • 3 18 1149.I

5317.44 40._4 248.69 10_.58 I•6.84 |5 6 31 4717.•

1749.06 40.23 54.93 10_.56 1•6.8• • 3 18 11•9.1

5317.44 40.24 248.69 102.58 146.8• 15 6 31 •717.4

1749.06 40,23 54.93 102.56 146.8• • 3 18 1149.1

3317.44 40.24 _48.69 |02.5_ 146,84 I5 6 31 4717.4

01FFER[NTIAL CC_CTIONS NIO-C_URSIE EXECUTION ACCURACY

T02-2.3773 TRA -.5Z55 TC3-2.8094 BAU .7693 SGT 4_74.0 .$GR 1446.9 54;3 258.2

ROE .98J5 RR_ .0357 RC3 .7791 FAU .04791 RRT -,g3_O RRF -.9838 RTF .9599

FOE-I,7931 FR_ -.10J8 FC3-_.1015 BSP 14143 _ 4512.3 R_3 ,21389 R13 -.9677

BOg 2.57Z1 _RA .5_67 BC3 _.9154 FSP -840 SG! 4486.1 KZ 485.4 THA 162.20

INC 7.0034 Vl _9.563

APO 151.43 v_ 35.141

ETC 246.50 CLP-149.52

RAP 238.98 ECC 1.3248

INJ 2 LAT INJ 2 LONG

46.77 48.97

46.77 242.72

46.77 48.97

46.77 242.72

46.77 48.97

46.77 24_.7_

ORBIT CETERWlINATION ACCURACY

ST 3105.5 SR 1266.4 SS 1294,5

CRT -.9914 CRS .9999 CST -.9932

LSA 3589.7 MSA 194.1 SSA 6.6

ELI 335_.3 EL2 154.0 ALF 157.94

LAUNCH CAT[ SEP 8 19763 FLIGHT TIN[ 154.00 ARRIVAL CATE FEB 9 1971

HELIOCENTRIC CONIC CISTANCE 443.748

RL 150.72 L•L .DO LOL 344.94 VL 26.854 GAL -2.37 AZL 96.1? H(A 209.1_ S_WA 127.62 ECC .18555

RP 107.87 LAP 3.00 LOP 194.21 VP 37.691 GAP 5.95 AZP 84.66 TAL 190.51 TAP 39.93 RCA 103.94

RC 122.531 GL -44.06 GP 46.78 7AL 99.36 ZAP 126.61ET$ 47.95 7A[ 119.09 ETE 146.62 ZAC 144.26

PLANE TOCENTRIC CONIC

C3 16.94• VHL •.116 0L• -62.88 RAL 221.96 RAC 6567.7 VEL 11.161 PTH 2.08 VHP 6.199 OPA 29.71

LNCH AZNTH LN_H TINE L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A;_4TH INJ TIN[ PO CST TIM

31.18 • 6 47 1702,60 41._0 49.69 105.31 1•2.72 4 35 9 1102.6

148.82 13 57 8 5292.53 41.21 246.72 105.33 142.71 15 25 L-'t"J 4692.5

31.18 4 6 47 1702._ 41.Z0 49.69 10_.31 142.72 4 35 9 !102.6

1•8.82 13 57 8 5292.53 •1.21 246.72 105.33 142.71 15 25 20 4692.5

31.18 • 6 47 1702.60 41.213 49.69 IO5.31 142.72 4 35 9 1102.6

1•8.82 13 57 8 5292.53 41.21 Z46,7Z 105.33 14Z.71 15 Z5 2t3 4692.5

INC §.1241 vl 29.563
APO 151.30 V2 35.13_

ETC 2•9.10 CLP-150.57

DIFFERENTIAL CORRECTIONS MI0-COU_SE EXECUTION ACCURACY

TOEo2.2577 TRA -.39_1 TC3-3.427S BAU .799"Z ,T_T 4_9_._ _ |_48.7 $G) 277.4

RCE .8327 RRA -.0108 RC3 .8370 FAU .0511Z KWT -,9_0 I_F o.9_04 RTF .9585

FOE-I.71Z5 FR_ .0105 FC3-Z.612_ B.SP 14425 _ 4595.7 1_3 .£_86 RI3 -.9650

BO[ 2.4063 _RA ,.3963 6C_ 3,5282 _SP -_(34 S_1 451_.O SG_ 456.0 THA |63,80

RAP 238.5• ECC 1.2789

INJ 2 LAT INJ 2 LONG

47.36 •2.96
• 7.37 239.99

• 7.36 42.96

• 7.37 239.99

47.36 42.96

47.37 239.99

ORBIT DETERMINATION ACCURACY

ST 3164.5 SR 1159.2 SS 1277.1

CRT -.9923 CRS .9999 CST -.9929

LSA 3599.• MSA 183.2 $SA 7.8

ELI 3367.5 EL2 134.6 ALF 159.99

LAUNCH OATE 546P 8 1970 FLIQ4T TINE 156.00 ARRIVAL _ATE FEB 11 1971

HqELIOCENTRIC CONIC

RL 150.72 LAL .DO

RP 107.91 LAP Z.91

RC 124.786 GL -40.72

PLANETOCENTRIC CONIC

C3 1•.967 VHL 3.869

LNCH A_MTH LNCH TINE

34,08 4 37 43

I•5.92 14 13 52
34.08 4 37 43

145.92 14 13 52

34.08 • 37 43

145.9_ 14 13 52

01STANCE 449.742

LOt. 344.94 VL 26.816 GAL -2.12 *2'L. 95.40 HCA _IZ.6[ ,Sl,IA

LOP 197.44 VP 37.653 GAP 6.25 A2'P 85.44 TAL 189.28 TAP

GP 42.99 ?AL 98.16 lAP 130.12 ETS 47,68 7AE 120.75 ETE

127.37 ECC .18689 INC 5.4038 Vl 29.563

41.90 RCA 103.57 APO 151.17 v2 35,118

148.93 7AC 141.00 ETC 251.03 CLP-151.76

0LA -60.44 RAL T27.94 RAO 6567.6 VEL 11.617 PTM 2.05 VHP 6,027 OPA 25.66

L-| TINE INJ LAT ZNJ L_ INJ RT ASA_ INJ A214TH ZNJ TIN[ PO CST TIM

1662.04 41.5_ 44,_8 107.78 1_1.78 5 5 25 !06_.0

5276.76 41.53 245,05 107.79 1_.78 15 41 49 4676.8

1662.04 41.52 44.58 I07.78 138.78 5 5 25 1062.0

5_76.76 41.53 245.05 107.79 138.78 15 41 49 4676.8

1662.04 41.5_ 44.58 |07.70 1_8.78 5 5 25 1062.0

5276.76 41.53 245.05 IO7,79 138.78 15 41 •9 4676.8
OIFFERENTIAL CORRECTIONS

T06-2.1_86 TRA -.£666 TC3-4.0_H_3 BAU .B_59
ROE .7072 RRA -_0483 RC_ .86_6 FAU .05_35

FOE-1.388_ FRA .I_75 FC3-_.0668 _P |4_05

80E 2._430 BRA ._'/'09 8C3 4.1274 FSP -9_O

RAP £38.45 ECC 1.Z•63

INJ Z LAT INJ 2 LONG
47.30 37.22

• 7.30 237.70

47.30 37.22

47.30 237.70

47.30 37.22

47.30 237.70

ORBIT 0ETERt4INATION ACCURACY

ST 3163.0 SR 10•8.• 55 1226.8

CRT -.9930 ORS ,9999 CST -.9922

LSA 3546.6 MSA 17•.9 SSA 9.1

ELI 3_30.2 ELZ 117.2 ALF 161.76

MIO-OOURSE EXECUTION ACCURAC_

$GT 4_09,1 $_ 1E_0.4 ,%3 ?_0.7

RRT -.9347 RRF -.9756 R1T ,9575

4679.3 R23 .2037 R13 -.9627

SGI 4659.5 _ 43(3.0 THA 165.34
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH 0ATIr 5£P 8 1970

I_L I_trNTRI C CONIC

RL 150.72 LAL .00

RP 107.95 LAP Z,81

RC I_7.036 GL -37.49

PLANIE T(XIrNTR JC C_I|C

C3 13.541 VHL 3._

LNCH 4ZNTH LNCH TIN[

37.01 5 7 Z3

142.99 14 Z8 33
37.01 5 7 Z3

142.99 14 28 33

37.01 5 7 23

142.99 14 Z8 33

FLIGHT TINE 158.0(] ARRIVAL CATE FE6 13 1971

CISTANCE 455.721

LOL 344.94 VL 26.778 GAL -1.85 4ZL 94.80 He4 215.82 5MA 1?7.12 ECC .18834 INC 4.7998 VI 29.563

LOP 200.66 VP 37.614 GAP 6.59 AZP 86.10 T4L 188.03 TAP 43.85 RCA 103.18 APO 151 .06 v2 35.105

GP 39.60 Z4L 96.61 ?AP 133.36 ETS 47.44 7A[ 122.04 ET£ 151.17 Z4C 138.08 ETC Z52.54 CLP-153.OZ

CL4 -58.00 R4L 233.49 RAO 6367.3 VEL 11.616 PTH Z.O4 VHP 5.928 0P4 21.97 R4P 238.67 ECC I.ZZZ9

L-I TIN[ INJ LAT ]NJ LONG INJ RT ASC INJ 4_I'NTH ZNJ TIN[ PO CST TIM INJ Z LA T INJ 2 LONG

|625.82 41.34 39.64 110.14 135.11 5 34 29 1025.8 46.73 31.82

5268.78 41.33 243.76 110.15 133.10 15 56 22 4668.8 46.74 235.94

1625.82 41.34 39.64 110.14 135.11 5 34 29 1025.8 46.73 31.82

5268.78 41.35 243.76 110.15 133.10 15 56 22 4668.8 46.74 235.94

1623.8Z 41.34 _9.64 110.14 135.11 5 34 29 1025.8 46.73 31.82

5268.78 41.35 243.76 110.13 135.10 15 56 22 4668.8 46.74 235.94

0IFFERENTI4L CO_ECTION5 MIC-(..OURSIE EXECUTION ACCURACY ORBIT 0ETER_INATION ACCURACY
TCE-1.9959 TRA -.1356 TC3-4,6_3 BAU .8509 56T 4623.9 _ ||58.8 $63 L>99.0 ST 3111.7 SR 944.2 SS 1153.6

R13E .6047 RR4 -.0782 RE3 .8632 FAU .05394 RRT -.9]LPZ _ -.9692 RTF .9568 CRT -.9937 CRS .9997 CST o.9911

FOE-1.4391 FRA .2434 FC3-3.4486 6,f_P 1_OO0 5_ 4766.9 I_3 .194| RI3 -.9609 LSA 3446.2 HSA 168.5 SSA 10.5

60£ 2.0855 BRA .1565 BC3 4.7_O4 FSP -979 SGI 4749.3 _ 408.4 THA 166.75 ELI 3250.2 ELZ 101.2 ALF 163.20

LAI.,Rq_H DATE SEP 8 1970 FLIGHT Till[ |60.{_

HELIOCENTRIC CONIC 01STANCE 461.683

ARRIVAL GATE FE_ 15 1971

RL 150.72 L4L .00 LOL 344.9_ VL 16.740 GAL -|.58 A?L 94.28 HC.A 219.02 .._,14 126.87 ECC .18993 INC 4.2831 vl 29.563
RP 107.99 LAP 2.70 LOP EO3.88 VP 37.573 GAP 6.85 AZP 86.67 TAL 186.73 TAP 45.78 RCA 102.77 APO 150.96 V2 35.093

RC 129.278 GL -34.37 GP 36.58 ZAL _4.77 ZAP 136.34 ETS 47.23 ZAE |23.04 ETE 153.2H 74C 135.48 ETC 253.75 CLP-154.29

PLAN[TOCENTRIC CONIC

C3 12.508 VHL 3.537 OLA -55.37 RAL 2_.71 RA0 6567.5 VEL 11.371 PTH 2.02 VHP 5.884 CPA 1H.61 RAP 239.14 ECC 1.205H
LNCH 4ZNTH LNCH TIN[ L-I TINE INJ LAT INJ _ INJ RT 4SC INJ A2'NTH INJ TIN[ PO CST TIM INJ _ LAT INJ 2 LONG

39.96 5 36 I! 1592.60 40.73 _4.92 1|2.49 131.72 6 2 44 992.6 45.77 26.77

140.04 14 41 23 5267.77 40.76 242._ 112.50 131.71 16 9 11 4667.8 45.78 254.75

39.96 5 36 11 1592.60 40.73 34.92 112.49 131.72 6 2 44 992.6 45.77 26.77
140.04 14 41 23 5267.77 40.76 242.g0 112.50 131.71 16 9 II 4667.8 45.78 234.75

39.96 5 36 11 1592.60 40.73 34.92 112.49 131.72 6 2 44 992.6 45.77 26.77

140.04 14 41 23 5267.77 40.76 242.90 112.50 131.71 16 9 11 4667.8 45.78 234.75

OZFFERENTI4L CORf_ECTICI_ MID-C(_SE EXECUTION ACCUR4CY ORBIT 0ETEE_IN4TION 4CCURACY

TOE-1.8598 TR4 -.0008 TC3-5.1646 BAU .8751 S6T 4733.3 _ 1076.0 $63 303.1 ST ]015.0 SR 849.8 55 1063.5

ROE .5216 RRA -.1024 RE3 .8454 FAU .03401 RRT -.9283 RI_ -.96ll RTF .9563 CRT -.9945 CRS .9989 CST -.9_92

FOE-1.2764 FR4 .3562 FC3-3.7381 BSP 15311 Sr_ 4836.0 1_3 .1808 R13 -.9595 LSA 3304.0 NSA 163.9 SSA 12.1

BOE 1.9315 BRA .1024 BC3 3.2333 FSP -997 $61 4840.2 S/.,2 391.4 TH4 168.01 ELI 3131 .3 EL2 85.8 ALF 164.33

LAUNCH CAT[ SEP H 1970 FLIGHT TIN[ 162.00 ARRIVAL CAT[ FEe 17 1971

HELIOCENTRIC CONIC CISTANCE 467.627

RL 150.72 LAL .0_ LOL 344.94 VL 26.701 GAL -1.29 47L 93.83 HCA 222.23 94A 126.62 ECC .19164 INC

RP 108.03 LAP ?.58 LCP 207.I0 VP 37.535 G4P 7.15 4ZP 87.J6 TAL 185.45 T4P 47.68 RCA 1_2.35 APO

RE 131.513 GL -)1.35 GP 33.9G 7AL 92.65 ZAP 139.08 ETS 47.06 7AE 123.79 ETE 155.23 7AC 133.18 ETC

PLANE TOCENTRIC CONIC

C3 11.767 VHL 3.4]0 CLA -53.14 RAL 243.65 RAG 6567.4 VEL 11.539 PTH 2.01 VHP 5.881 CPA 15.56 RAP 239.83 ECC 1.1937

LNCH 47NTH LNCH TINE L-I TIN[ INJ LAT INJ LONG INJ RT ASC _NJ A_:'t,ITH ]NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

42.95 6 4 Z5 1561.34 39.84 30._9 114.91 128.63 6 30 27 961.3 44.52 22.04

137.05 14 52 _q 5273.24 39.85 242.51 114.92 128.62 16 L_ Z3 4673.2 44.53 234.16

42.95 6 4 25 1561._4 39.84 _.39 114.91 128.63 6 30 27 961.3 44.52 22.04

J37.05 14 52 _ 5273.24 39.85 242.31 114.92 128.62 16 2'0 23 4673.2 44.53 234.16

42.95 6 4 25 1561.34 39.84 ]0.39 114.91 128.63 6 30 27 9_1.3 44.52 22.04

137.05 14 52 _ 5273.24 39.85 242.51 114.92 128.62 16 L_ 23 4673.2 44.53 234.16

DIFFERI[NTI4L CORRI[CTIONS ORBIT CETERMINATION ACCURACY

TOE-1.7221 ST 2P80.9 SR 767.3 SS 963.8

ROE .4552 CRT -.9955 CRS .9972 CST -.9864
FCE-I.1108 LSA 3129.1HSA 161.1 5SA 13.9

8OE 1.7812 EL1 2980.5 EL2 70.5 ALF 165.14

TRA .I]_0 TC3o5.6460 6AU .8973

RR4 -.12"22 Re3 .8108 FAU .05328
FRA .46_O FC3-3.9198 BSP 13617

8R4 .1843 8C3 5.7039 FSP -1[')03

3.8334 V! 29.563

150.88 V2 35.080

254.77 CLP-155.56

L4UNCH 04TE 5_P 8 1970

HELIOCENTRIC CONIC
RL 150.72 LAL .0_ LOL 344.94 VL 2_._61 GAL

RP 108.07 LAP 2.43 LOP 210.31 VP 37,493 GAP

NI0-COURSE EX[CUTION ACCUR4CY

$6T 4839.9 S6R 1001.6 $63 303.5

RRT -.9"Z'Z_ _ -.9509 RTF .9558

4942.5 R_3 .1648 RI3 -.9584

561 4927.9 $62 379.6 THA 169.13

FLIGHT TINE 164.00 ARRIVAL CATE FE_ 19 1971

01STANCE 473.533

-.99 4ZL 93.44 HCA 225.43 5NA 126.36 ECC .19350 IN(: 3.4363 Vl Z9.563

7.45 A2P 87.59 TAL 184.13 T4P 49.56 RCA 101.91 4PO 150.81 V2 35.06?

RC 133.740 GL -28.44 GP 31.31 ?_L 90.31 ZAP 141.60 ETS 46.95 ZAE 124.35 ETE 157,01 Z4C 131.16 ETC 255.64 CLP-156.81

PL4NETOCENTRIC CONIC
C3 11.256 VHL 3.353 OLA -50.73 RAL 248.33 R*D 6567.4 VEL 11.517 PTH 2.01 W4P 5.909 OPA 12.79 RAP 240.71 ECC 1.1853

LNCH 4_TH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A2'NTH |NJ TINE PO CST TIN INJ 2 LAT |NJ 2 LONG
45.97 6 32 _:_ 1331.14 38.r_ 26.04 117.43 125.83 6 _7 51 931.1 43.03 17.58

134.03 15 I 57 3284.96 ]8.69 242.62 117.44 125.81 16 30 2 4685.0 43.04 234.15

45.97 6 32 _3 1531.14 _._8 26.04 117.43 183.83 6 37 31 931.1 43.03 17.58
134.03 15 J 57 §284.9_ 38.69 242.62 117.44 123.81 16 _O 2 4685.0 43.04 234.15

45.97 6 32 E) 1531.14 38.68 26.04 117.43 123.83 6 57 51 931.1 43.03 17.58

134.03 13 157 3284.96 _.69 242.62 117.44 123.81 16 30 2 4685.0 43.04 234.15

OIFFER[NTI4L CORRI_ETION$ MIO-C.CURS_[ [4_CUTION ACCURACY ORBIT OETERNIN4TION ACCURACY

TOE-1.5817 TR4 .2833 TC3-6.0_88 BAU .9191 SGT 4940._ _ 937.0 54;3 301.3 ST 2713.5 SR 696.0 55 858.8

ROE ,4021 RR4 -.1392 RC3 .7_ FAU .05210 RRT -.9|52 I_ -.9387 RTF .9555 CRT -.9967 CRS .9933 CST -.9819

rOE -.9467 FR4 .5644 FC3-4._ 8,_P J3gO5 _ _O28.6 R_3 .1471 RI3 -.9574 LS4 2925.6 MSA 160.6 SSA 15.8

8OE 1.63_0 _4 .3156 8C3 6.1073 FSP -999 $61 5014.8 $62 372.1 THA 170.10 ELI 2800.8 EL2 54.7 ALF 165.65
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JPL TM 33.99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970_

LAUNCH OATS" EP _l 1970 FLIGHT TIN[ 166._

HELIOCENTRIC CONIC

RL 150.72 LAL .00

RP 108.11 LAP 2.31

RC 135.957 GL -25.64

PLAN[TC_CENTRIC CONIC

C3 ID.933 VML 3.307

LNCH AZNTH LNCH TIE

49.04 7 D 9

130.96 15 9 41

49.04 7 0 9

1_0.96 15 9 41
49.04 7 0 9

1_E}.96 15 9 41

OlFFERENTIAL CORRECTIONS

TOE-1.4374 TRA ,4377

RCE .]596 RRA -.1546

FeE -.7876 FRA .6616

80£ 1.4817 _fA .464Z

ARRIVAL 0ATE FEB 21 1971

CISTAI_E 479.46{'1

LC_,. }44.94 VL 26.621 GAL -.68 AlL 93.08 I'K4 228.6] SM4 126.11 ECC .19550 INC }.0_09 Vl 29.563

LOP Z1].53 VP 37.455 GAP 7.76 4ZP 87.96 TAL 182.78 TAP 51.41 RCA 101.45 APO 150.76 V2 35.054

GP 29.39 Z4L 87.78 7AP 143.91ETS 46.91ZA£ 124.77 ET£ 158.62 ZAC 129.37 ETC 256.42 CLP-15_.04

CL4 -48.33 RAL 252,79 R4D 6567,4 V[L 11,503 PTH 2,00 VHP 5.964 0PA 10.26 RAP 241,76 ECC 1.1799

L-I TINE INJ LAT INJ LONG INJ RT 4._ INJ AT'NTH INJ TIN_ PO CST TIM INJ 2 LAT INJ 2 LONG

I_01.15 37.31 21.83 120.07 123.30 7 25 1O 901.2 41.37 13.33
5]02.95 37,]2 243,23 IL;_O,08 123.28 16 ]8 4 4702.9 41.38 234.73

1501.15 37.31 21.83 120.07 123.30 7 25 10 901.2 41.37 13.33

5302.95 ]7.32 243.2] 12T5sO8 123.28 16 38 4 4702.9 41.38 234.73
1501.15 37.31 21.83 120.07 12].30 7 25 10 901 .2 41.37 13.33

5302.95 ]7.32 24].2] 120.08 IZ].28 16 38 4 4702.9 41.38 2]4.73

NID-COURS_ EXIECUTION 4CCURACY ORBIT OETERMINATION ACCURACY

SGT 9027,7 Sr_ 879,7 SG] 296.5 ST 2517.4 5R 634.8 SS 753.2

RRT -,g052 RRg o,9242 RTF ,9547 CRT -.9981 CRS .9850 CST -.9747

5104.0 R23 .1302 R13 -.9563 LSA 2698.] MSA 163.2 SSA 17._

._;1 S090.7 S(,2 369.3 THA 170.95 EL1 2595.9 EL2 38.0 ALF 165._7

TC3-6.3747 8AU ,9176

RC] .7144 FAU .05030

FC3-3.98_3 BSP 16130

8C] 6,4147 FSP -983

LAUI_H OATE S.EP 8 1970 FLIf._T TINE 168.00 ARRIVAL CATE FEB 23 1971

PELI(XENTRIC CONIC DISTANCE 485.]47

RL 150,72 LAL ,00 LOL _4.94 VL _,582 GAL -,]5 A2'L 92,76 f,¢CA 231.83 ,SNA 125.85 ECC
RP 108,15 LAP 2,17 LOP 216,73 VP ]7,414 GAP 8,06 AZP BB,29 TAL 181,42 TAP 53,_5 RCA

RE 118,166 GL -22,95 GP 27,50 IAL 85,11 ZAP 146,04 ETS 46,96 ZAE 125,07 ETE 160,07 ZAC

PLANETOCENTRIC CONIC

C] 10,770 VHL 3.2_12 OLA -45,95 RAL 257,03 RA0 6567,4 VEL

.19766 INC 2.7591 Vl 29.563

100.98 APO 150.7] v2 35.041

127.80 ETC 257.13 CLP-159.24

LNCH AZMTH LNCH TIE L-I Till[ INJ LAT

52.16 7 28 5 1470.52 ]5.78

127,84 15 15 37 5327.44 35,79

52.16 7 28 5 1470.52 ]5.78

127,84 15 15 ]7 5527,44 35,79

52,16 7 28 5 1470,52 ]5.78

127.84 15 I] 37 5]27.44 ]5,79

OIFFERENTZAL CORRECTIONS

TOE-I.2924 TRA .5958 TC3-6.6085 BAU .956]

ROE .3263 RR4 -.1675 RC3 ,660] FAU ,04835

FOE -.6386 FRA ,7479 FC]-],_5 8SP 163_

802 1.]329 8RA .61R9 BC3 6.6414 FSP -959

11,496 PTH 2,00 VHP 6,040 CPA 7.96 RAP 242.96 ECC 1.1772
INJ LONG ]NJ RT ASC INJ A2'NTH [NJ TINE PO (ST TIM INJ 2 LAT INJ 2 LONG

17,70 122.81 121.02 7 52 36 870.5 39.5_ 9.21

244,_ 1_Z.82 121.00 16 44 25 4727.4 39.59 235.90

17.70 12"_.81 121.02 7 52 56 870.5 39.58 9.21

244.39 IL:_Z.82 121.00 16 44 25 4727.4 39.59 235.90

17.70 IL_2,81 121.02 7 52 ]6 870.5 ]9.58 9.21

244._J 1_:_'Z.82 121.00 16 44 25 4727.4 39.59 235.90

NIO-COUR.E [XECUTICIq ACCURACY CRBIT 0ETERMINATION ACCURACY

SGT 5113.1 _ 830.3 SG3 290.2 ST 2304.2 SR 583.7 SS 653.1

RRT -.89_9 RRF -._077 RTF .9545 CRT -.9992 CRS .9682 CST -.9615

.S_ 5180,I R_3 ,1115 R13 -.9558 LSA 2459.2 MSA 168.7 SSA 19.7

_I 5167.0 $62 ]68.4 THA 171.70 ELI 2376.9 EL2 22.9 ALF 165.80

LAUNCH CATE SIEP 8 1970 FLIGHT TINE 170.00 ARRIVAL CATE FEB 25 1971

HELIOCENTRIC C_IC

RL 150.72 LAL .(_

RP 108.19 LAP 2.02

RC 140,364 GL -213.]7

PLANETOCENTRIC CONIC

C] 10.750 VHL ].279

LNCH AZNTH LNCH TIN_

55.]4 7 56 21

124,66 15 19 37

55.34 7 56 21

124.66 15 19 37

55.34 7 56 21

124.66 15 19 ]7

CISTANCE 491.218

LOt. ]44.94 VL 26.542 G4L -.01 47L 92.46 HCA 2]5.03 S_44

LOP 219.94 vP 37.373 GAP 8.37 AZP 88,_._9 TAL 18(3.04 TAP

GP 25.81ZAL 82.34 2AP 148.00 ETS 47.09 7AE 125.29 ETE

125.60 ECC .19998 INC 2.4647 Vl 29.563

55.07 RCA 100.48 APO 150.72 V2 35.028

161.37 /AC 126.42 ETC 257.79 CLP-160.40

OLA -43.60 RAL 261,07 RAO 6567,4 VEL 11.495 PTH 2,00 VHP 6.114 CP4

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH ;NJ TINE

14}8.4] ]4.14 13.60 125.66 118.97 8 20 19

5358,78 ]4.15 246,10 125,67 118.95, 16 48 56
1418,4] ]4.14 13.60 125.66 118.97 8 _0 ]9

5]58.78 ]4.15 246,10 125,67 118.95 16 48 56

1418,4] ]4,14 1]._0 125.66 118.97 8 _ 19

5]58.78 ]4.15 246.10 125.67 118.95 16 48 56

CIFgERENTIAL CORRECTIONS NI0-C_I,M,_E EXECUTION ACCURACY
TOE-I.1373 TRA .7640 TC3-6.9702 8AU 1.0066 SGT 5514.2 SGR 812.2 SG] 295.7

ROE .]O17 RRA -,1761RC] ,6842 FAU ,0_1 RRT -,8993 RRF -,8969 RTF .9641

FOE -.5048 rRA .8135 FC3-4,0571 BSP 17280 .S_ 5]75,9 _3 ,0594 R13 -.9647
6CE 1.1766 BRA .7841 8C] 7.0017 FSP -1036 £W&t 5364,4 $62 ]51,9 THA 172.14

LAUNCH OATE ,S(P 8 1970 FLI_T TIN[ 172.00

H_LIOCENTRIC CONIC 01STANCE 497,056

RL 150.72 LAL ._(_l,J:_ _44.94 VL 26._1 GAL .)4 AZL 92.19 I.(A 2]8.22 SMA
RP 108.2] LAP 1.86 LOP L_Z].14 VP 37.33_ GAP 8.68 ATP _8.84 TAL 178.64 TAP

RC 142.552 GL -17.92 GP 24.30 ZAL 79.49 ZAP 149.8Z ETS 47.33 2AE 125.4] ETE
PLANI_TOCENTRIC CONIC

C3 10.863 VHL 5.296 0LA -41,29 RAL 264,92 RAO 6567,4 VEL 11.500 PTH 2.00 VHP

LNO-_ AZMTH LNCH TIME L-Z TINE INJ LAT |NJ LON_ |NJ RT AS_ |NJ A2'NTH JNJ TINE

58.60 8 25 13 1403.78 52.41 9,44 1_8._ I!7.12 8 48 37

121.40 15 21 25 5]97.69 ]2.42 248,4_ I_8.6| 117,11 16 51 23

58.60 8 25 13 1403,78 32.41 9.44 128,60 117.12 8 48 ]7

121.40 15 21 25 5397.69 32.42 248.43 128.61 117.11 16 51 23

58.60 8 2] 13 1403.78 32.41 9.44 IZ8.f=O 117.12 8 48 37

121.40 15 21 25 5597.69 52.42 248.43 121L61 117,11 16 51 2]
0IFFER_NTIAL CCRRE'CTICNS NI0-_IE EXECUTION ACCURACY

TDE-I.OO37 TRA .9337 TC5-6.81_4 BAU .99"Z8 SGT 52B0.3 _R 754.8 SG3 275.6

ROE .2816 RR_ -.1921 RE3 .5526 FAU ,04402 RRT -.8656 RIRg -.870jP. RT'F' .9535
FOE -,3770 FRA .9063 FC3-3.5079 BSP 16_3 SC_ 53]4,0 _23 ,08|2 R13 -.9542

80E I ,0424 8RA .9532 BC3 6,8357 FSP -926 SGJ 5320,8 .SG2 ]75,1 THA 172.91

125.35 ECC

56.87 RCA

162.52 ZAC

6,243 OPA

5.86 RAP 244.29 ECC 1.1769

CST TIM INJ 2 LAT INJ 2 LONG

838.4 37.70 5.16

4758.8 ]7.71 237.67

858.4 37.7_ 5.16

4758.8 ]7.71 2]7.67

858.4 37.70 5.16

4758.8 37.71 237.67

ORBIT 0ETERMINATION ACCURACY

ST L_q67.5 SR 542.5 SS 56].7

CRT -.9986 CRS .9178 CST -.9503

LSA 220].7 MSA I72.4 SSA 20._

ELI 2117.] EL2 2H.2 ALF 165.31

ARRIVAL OATE FEB 27 1971

._0_49 INC 2.1925 VI 29.563

99.97 AP_ 150.73 V2 35.014

125.19 ETC 258.42 CLP-161.54

3.93 RAP 245.7] ECC 1.178_

PO CST TIM INJ 2 LAT INJ 2 LONG

803,8 35.75 1.O8

4797,7 ]5,76 240.06

803.8 35.75 1.0_

4797.7 35.76 240.06

803.8 35.75 I.O_

4797.7 ]5.76 240.06

ORBIT 0ETERMINATION ACCURACY

ST 1866.1 5R 507.4 SS 491.4

CRT -.9947 CRS ,8770 CST -.9179

LSA 1985.] MSA 197.8 SSA 22.7

ELI 1913.2 EL2 50.3 ALF 164.H5
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES ( VOL. 5. 1970 )

LAUNCH CAT_ SlEP 8 1970 FLIGHT TIME 174.00 ARRIVAL CAT[ MAR I 1971

HEL IKFNTRIC CONIC

EL 150.7Z LAL .00 L(_.. 344.94 VL

RP 108.27 LAP I .70 LOP 226.3A VP

RC 144.730 GL -15,58 GP 22.95 ;_AL

PLANE TOCFNTR I C CONI C
¢3> ll.lOi VHL 3.332

LN(.H A,_NTH LN_H TIME

61.95 8 55 5

118,05 15 20 44

61.95 8 55 5

118.05 15 20 44

61.95 B 55 5

11B.05 15 20 44

DIFFERENTIAL CORREC T l(]qS

TOE -.8547 TRA 1.1167 TC3-6,7697 BAU 1.0077

ROE .Z671 I_A -.2037 RC3 .4996 FAU .04163

F0E -.262e FRA .9761 FC3-3.2462 BSP 17095

BOE ,B954 _A |,J_SJ E_ 6,7882 Ir-sP

ClSTANCE 502.878

Z6.461 GAL .71 AZL 91.9A PiCA 241.A2 .T_AA

37,291 GAP 9,00 ATP 69.07 TAL 177.Z3 TAP

76,6J ZAP lSJ.SJ ET$ 47,6_ ?AE J25.53 ETE

125.10 ECC .Z0519 INC 1.9388 Vl 29.563

58.65 RCA 99.43 APO 150.76 VZ 35.001

163,55 ZAC J2A,Jl ETC 259.03 CLP-162,65

CLA -39.02 RAL 2f_1.58 RA0 6567.A V1EL 11.511 PTH 2,_ WAP 6.366 0PA 2.16 RAP 2A7.28 ECC 1.1827

L-Z TINE |NJ LAT |NJ LONG ZNJ RT A_f. ZNJ A_qTH INJ TZME PC) CST TIN INJ 2 LAT [NJ 2 LCt_6

1365,29 30.63 5.14 |31.63 115.46 9 17 50 765.3 33.78 356._7

5445.17 30.64 251.42 131.63 115.45 16 51 29 4845.2 33.79 243.15

I_65.29 30.63 5.14 131.63 115.46 9 17 50 765.3 33.78 356.87

5445.17 30.64 251.42 131.63 115.45 16 51 29 4845.2 33.79 243.15

1365.29 30.63 5.14 131.63 115.46 9 17 50 765.3 33.78 356.87

5445.17 30.64 251.42 131.6] 115.45 16 51 29 4845.2 33.79 243.15

NI0-CQJRS[ E_ECUTION ACCURACY ORBIT 0ETERH[NATION ACCURACY

SGT $350.0 _ 724.6 S&3 2'67.0 ST 1651.5 SR 478.9 SS 436.0

RRT -.aAgO _ -.849"Z RTF" .9534 CRT -.9819 CRS .7792 CST -.8809

.T_dB 5398.8 RZ3 .O675 R13 -.9540 LSA 1759.8 MSA 223.0 SSA 23.3

.q_l 5.,_85.4 _ ,._1_.3 THA |73.41 ELI 1717.A EL2 _7.3 ALF 164.06

LAUNCH DATE SlIP 8 1970 FLIGHT TINE 176.00 ARRIVAL CATE MAR 3 1971

HELIOCENTRIC CONIC

RL 1 _),72 LAL ,00

RP 108,3! LAP 1,54

RC IA6,899 GL -13.38

PLANE T(XIrNTRIC CONIC

C3 11.470 _ 3.387
LNCH A2NTH LNCH TIME

65.A3 9 215 L_

114.57 15 17 B

65.A3 9 _ 22

114.57 15 17 8

65.A3 9 26 Z2
11A._7 15 17 8

OI$TANCE 508.674

LOL 344.94 VL 26.4_,| OAk 1.10 A2'L 91,70 HCA 244.61 SNA
LOP LP_.54 VP 37,250 GAP 9._lZ A2'P 89.27 TAL 175.BO TAP

GP Z1.74 7AL 73.72 ZAP 153,08 £T$ _.15 Z/U[ 125.59 ETE

12A.85 £CC ._3810 IN(: 1.7OO2 Vl 29.563

60.41RCA 98.87 APO 150.83 V2 34.988

164.47 ZAC 123.15 ETC 259.63 CLP-163.72

OLA -36.81 R_J. 272.05 RAO 6567.A VEL 21._ PTN 2.01 _ 6._O2 0PA .SA RAP 2A8.93 ECC 1.188_

L-2 TINE INJ LAT XNJ _ INJ RT AS(: |NJ A214TH INJ TINE PO C$T TIN _NJ 2 LAT INJ 2 LONG

1321.33 2B.82 .58 134.72 113.97 9 A8 23 721.3 31.79 3F'Z.39

$502.58 28.B3 _55.18 234.72 113.96 16 48 51 Ag02.6 31.80 2A6.99

1321.33 _8.8_ ._B 134.72 113.97 9 A8 23 721.3 31.79 352.39

_502,58 _,8_ _55,28 J_4o7_ JJ3o9_ 26 48 5J 49D2,6 31.BD 2A6,99

1321.33 _.e2 ._ 134.72 113.97 9 A8 23 721.3 31.79 352.39
5502,58 _8,83 255,J8 134.72 113.96 16 A8 51 A902.6 31,80 2A6.99

ORI_IT O[TERMINA TION ACCURAC_

ST 1459.5 _ 455.4 SS 401.6

CRT -.9522 CRS .6371 CST -.8394

LSA 1559.3 MSA 257.4 5SA 23.4

EL1 1522.9 EL2 133.2 ALF 163.32

0IFFERENT2AL C.OI_R_C TJ CN$

TOE -.?057 TRA | .30_1 T¢3-G.65_ BAU 1.0L='24

ROE .2568 RRA -.2151 RC3 .4505 IrAU .03929

FOE. -.1591 FRA J.040A FC3-_._5_ 85P 17_19

BOg .7510 BRA 1.3240 _C5 6,_73 Ir_ o -867

NIO-C.O_ EXECUTION ACCURACY

SGT 5417.4 _ f_B.g $63 258.3

_T -.8316 Mr -.8275 RTI r .9532

_46_.3 R_3 .0554 815 -.9537

$GI 5AA8,7 _ _86.0 _A 173.85

LAUNCH DATE SEP 8 1970 FLIGHT TIME 178.00 ARRIVAL CAT£ NAR 5 1971

P_LIO(ENTRIC CONIC

RL 150.72 LAL .00

RP 108.35 LAP 1.36

RC IA9.057 GL -11.31

PLAN[T(X_ENTRIC CONIC

C_ 11.966 VHL 3.459

LNCH A?MTH LNCH TIME

69.10 9 59 55

|10._O 15 9 _9

69.10 9 59 55

110.9(3 15 9 49

69.10 9 59 55

110.90 15 9 49

C[STANC£ 51A.445

LOL 3A4.94 VL 26._1 GAL 1.5.0 AZL 91.47 _A ZA7.80 SIAA 12A.60 ECC .21123 INC 1.4740 Vl 29.563

LOP 232.73 VP 37.210 GAP 9.65 ATP 89.44 TAL 174.37 TAP 62.17 RCA 98.28 APO 150.9! V_ 34.975

GP 20.65 ZAL 70.B6 ZAP 154.54 ET$ 48.74 ZAE 125.63 ETE 165.29 7AC 1_2.29 ETC 260.22 CLP-16A.78

0LA -3A.67 RAL 275.3A RA0 6567.5 VEL 11.548 PTH 2.02 VHP 6.650 0PA -.9A RAP 250.65

_71 TIME INJ LAT INJ LONG INJ RT AS4_ INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

1269.07 27.00 355.53 137.87 112.62 1O Z1 4 669.1 29.82

5572.53 27.01 259.87 137.87 112.61 I6 42 _2 A972.5 29.83

1269.07 27.00 355.53 137.87 112.62 10 21 4 669.t 29.82

5572.53 27.01 259.87 137.87 112.61 16 A2 42 A972.5 29.83

1269.07 27.00 355,53 I37.87 II2.6Z l0 2I 4 669.1 29.82
5572.53 27.01 259.87 137.87 112.61 16 42 42 4972.5 29.83

DIFFERENTIAL COPRECTIONS

TOE -.5567 TRA l._OA5 TC3-6.4665 8AU 1.0_5

RC£ .2500 RRA -.2267 RC3 .40A9 FAU .0_697
FCE -.0663 FRA 1.1003 FE3-2.6746 6SP 17537

8CE .6103 BRA 1.5215 8C3 6.4791FSP -841

HI0-COURSE EXECUTION ACCURACY

,_T 5481.3 S6R 677.1 SG3 249.6

RRT -,8133 RRF -,8055 RTF .9531

5523.0 _3 .DAft2 R13 -.9535

$61 5509.1 $62 391.9 THA 17A.23

ECC 1.1969

INJ 2 LONG

347.43

251.77

347.43

251.77

347.43

251.77

CR6IT _ETERNINATION ACCURACY

ST l_XO1.8 SR 436.2 SS 388.4

CRT -.8937 CRS .4647 CST -.8102

LSA 1394.9 MSA 299.2 SSA 23.0

ELI 1360.1 EL2 187.4 ALF 163.00

LAUNCH DATE 5£P 8 1970 FLIGHT TIME 180.OO ARRIVAL GATE HAR 7 1971

H_LIC_ENTRIC CONIC

RL 150.72 LAL ,O0

RP 108.39 LAP t.19

RE 151.205 GL °9.37
PLANETO(EWTR|C _ONIC

C3 12.595 V_L 3.549

LNCH AZNTH LNCH TIME
73.1_ 10 37 7

106.88 14 5728

73.12 IO 37 7

IO6.88 lA 5728

II0.00 13 58 33

110.O(3 16 35 12

OISTANC.E 520.188

LOL 34A,9A VL 215.340 GAL J.93 A2'L 91,2'6 PiCA 250.99 _A 12A.35 ECC ._1_60 IN(: 1.2581 vz 29.563

LOP 235.92 VP 37.169 GAP 9.99 A2'P 89.59 TAL 172.92 TAP 63.91 RCA 97.66 APO 151.03 v2 34.962
GP 19.67 IAL 68.04 lAP 155.9| ET$ 49.48 IAE 125.6A ET£ 166.02 ZAC 121.52 ETC 260.80 CLP-165.80

0LA -32.61 RAL 278.45 RAO 6567.5 VEL |1.575 PTH 2.02 VHP 6.810 0PA -2.31 RAP 252.45 ECC 1 .2073

_-I TIME INJ LAT INJ _ INJ RT AS_ INJ A_qTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
1L=_3.96 25.L==0 349.67 141.06 111.41 10 57 II 604.0 27.88 341.66

5659.37 _5.LP'g 265.79 lAI.O6 111.39 16 31 48 5059.4 27.89 257.78

IL_3.9_ 25.20 349,67 141.06 111.41 10 57 I1 604.0 27.88 341.66

5659.37 25.22 265.79 141.06 111.39 16 31 18 5059.4 27.89 257.78

5841.L:_'_ 19.18 276.75 138.01 118.85 15 55 55 5241.2 22.88 269.56

5358.14 31.56 244.1_4 145.35 103.88 18 4 31 4758.1 33.14 235.97

ORBIT OETERNINATION ACCURACY

ST 1190.5 SR 420.3 SS 392.8

CRT -.7928 CgS .2871CST -.8093

LSA 1276.5 MSA 343.8 SSA 22.3

ELI 1238.2 EL2 246.3 ALF 163.70

OIFFERENTIAL CCRRECTIC_I$

TOE o.4063 TRA 1.7125 TC3-6.2_04 BAU 1.0492

ROE .2A60 RRA -.2387 RC3 .3623 FAU ,03465

FOE .0173 FRA 1.1569 FC3-2,_818 8SP 17739

8OE .4750 6RA 1.7290 8C3 6.2310 FSP °815

NI0-COURSE E_ECUTION ACCORAC_

S_T 5540.3 SC.R 658.2 SG3 240.9

RRT -.7946 RRF -,7836 RTF .95_0

5(,B 5579.3 R"Z3 .0369 R13 -.9533

561 5565.1 562 397.8 THA 17A.58
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL 5. 1970,

LAUNCH CAT[_ S,_P _ 197_ FLIGHT TIM[ ]_2.00 ARRIVAL CATE MAR 9 2972

H£LIOCENTRIC CONIC

RL ISO.7Z LAL .0(3

RP 108.43 LAP 1.01

RC 133.343 GL -7.57

PLANE TC_ENTRIC CONIC

C3 13.365 VHL 3.6_6

LN_I A_t'IMTH LN_H TIN[

77.82 11 21 20

102.18 14 56 43

77.82 11Zl 20

102.18 14 36 45
110.0(3 13 31 34

110.OO 17 25 41

01FFER1ENTIAL COI_CTIONS

TOE -.2_5_ TRA 1.9"_94 TC3-5.9_05 8AU 1.0612

R0[ .2446 RRA -.Z_O9 RC3 .3838 FAU .03848

F0[ .0928 fRA 1.2098 fC3o2.1001 6SP 17939

80[ .3535 8RA 1.9456 6C3 3.9395 FSP -789

ClSTANCE 325._I

L(X. 344.94 VL 26.300 GAL Z.37 ArL 91.05 HCA 254.18 .944 124.19 ECC .21823 INC 1.0505 Vl 29.563

LOP 239.11 VP 37.1Z9 GAP 10.34 AZP 89.71 TAL 171.46 TAP 63.63 RC4 97._2 APO 151.19 v2 ]4.949

GP 18.78 7AL 65.29 TAP 137.19 ETS 50.36 ?A[ 123.64 £T[ 166.68 ZAC 120.82 £rC 26].38 CLP-166.81

DLA -30.63 RAL 281.39 RAO 6367.3 VEL 11.608 PTH 8.03 VHP 6.981 CPA -3.56 RAP 254.33 ECC 1.220_

L-! TIN[ INJ LAT INJ LONG INJ RT A.f_ INJ 4Z_ATH INJ TINE PO CST TIM INJ 2 LAT JNJ 2 LONG

1114.86 23.44 348.19 144.89 110.30 11 _9 55 514.9 25.99 334.26

3774.04 ZY.43 873.74 144.89 110.Z8 16 18 39 5174.0 26.00 265.P1

1114.86 83.44 348.19 144.89 110._0 11 39 35 314.9 25.99 334.26

5774.04 25.45 873.74 144.89 JlO.Z8 16 18 59 5174._ 26.00 265.8!

690.82 14.47 3(36.74 1_9.71 181.31 13 43 5 90.8 18.51 299.95

5846.08 _3.08 2_6.46 147.16 99.14 18 33 7 4646.1 33.99 227.34

MIC-COUR$_ [_ECUTION ACCURACY CRBIT CETERNINATION ACCURACY

S6T _593.6 _ 641.7 363 Z38.4 ST 1133.0 SR 407.1 SS 409.!

RRT -.7738 _qr -.762_ RTF .9§31 CRT -.6466 CRS .12H8 CST -.8379

S_ _638.3 R_3 .0896 R13 -.9353 LSA 1214.6 HS4 381.8 SS4 21.5

S_1 5617.8 562 403.3 THA 174.89 ELI 1167.4 EL2 301.9 ALF 165.99

LAUNCH OAT[ SAEP 8 1970 FLIGHT TINE |84.00 ARRIVAL CA TE MAR 11 1971

H_LIOCENTRIC CONIC

RL 1_1.72 LAL .00

RP 108.47 LAP .83

RC 155.470 GL -3.gO

PLAN[T(X[NTRIC CONIC

C3 14.287 VHL 3.780
LNO4 ATNTH LNCH TINE

84.89 12 _7

95.11 13 52 48
1(30.00 13 81 46

1{30.00 15 41 11

110.00 1_ 13 Z7

110,00 18 3 59

OIFFERENTIAL COII_[CT|(_qS

T0( -.1148 TRA Z.1440 TC3-_.6376 BAU 1.0783

.2467 RRA -.8618 RC3 .8987 F_ .03061

F0[ .1314 FRA 1.2313 FC3-|.8548 _iP 18412

BO[ .2721 8RA 2.1599 _:3 _.MSZ F_P -780

OISTANCJ[ 531.581

LCL 344.94 VL 21_.260 GAL Z.83 A2'i. g0.8_ PICA 257.36 SNA 183.86 ECC .22814 INC .8494 Vl 29,563

LOP 248.29 VP 37.089 GaP 10.69 ATP 89.81 TAt. 169.99 TAP 67.35 RCA 96.35 APO 151 .37 v2 34.937

GP 17.97 _AL 62.6_ ZAP I_t8._ ITS 51.40 7/_E 123.68 ETE 167.26 7AC l_l.2t] ETC 861.97 CLP-167.79

0LA -_8.74 RAL Z_4.17 RA0 6567.6 VEL 11.648 PTH 2.04 VHP 7.165 0PA -4.70 RAP 236.26 ECC 1.2351

L-J T|NE INJ LAT |NJ _ |NJ RT MK: INJ AZNTH ZNJ TINE PO CST TIM INJ 2 LAT |NJ _ LONG
993.18 21.72 329._4 147,_3 109.29 12 43 81 353,2 24.16 381.68

676.92 _1.74 _109.31 147._ 109.87 14 4 3 76.9 24.17 301.45

776._Z 16.65 _|4.47 145._fl 115,19 1_ _4 43 176.9 19.91 307.19

5816.43 87._ 86_.|9 |49._4 |0_._ 17 14 47 _16.3 28.37 234.74

796.74 10.65 3|f._ 141.94 128.68 13 88 44 196.7 14.88 306.01

31C_3.40 33.76 830._ 1_0.56 93.7_ 19 30 8 4569.4 34.18 221.36

MI0-C._IE E_CUTICN ACCURACY ORBIT 0ETERMINATICIq ACCURAC_

S_T _1650o_ S_t 627.A .f_3 LPZ3.6 ST 1138.7 SR 397.9 55 426.9

_T -._7_ _ -.7418 RtI:F .9_4! CRT -.4813 CR$ .0093 CST -.8793

Sr_ _._ R_3 .0_4 R'Z_ -.9343 LSA 12118.6 MSA 403.0 SSA 20.4

SG| _70.8 _G8 40_., THA 173.17 EL1 1150.4 EL2 343.4 ALF 169.43

LAUNCH 0ATE _E:P 8 1970 FLlf, tIT TIN[ 186.00 ARRIVAL CAT£ NAR 13 1971

PELICX:ENTRIC CONIC OlSTAN(:[ 537.288

RL 150.72 LAL .O0 LCt. 344.94 VL 26.820 5AL 3.31 AZL 90.63 HCA 260.3A SMA

RP 108.51 LAP .64 LOP 243.48 VP 37.049 GAP 11.07 A_ 89.89 TAL 1_.38 TAP

RC 137.587 GL -4.37 GP 17.24 ZAL _[_.06 _AP 1_9.31 ETS 32.61 ZAE 185.59 £TE

PLAN[T(XENTRIC CONIC

C3 15.373 VNL 3.981 OLA -86.94 RAL 886._0 RA0 6_67.6 VEL 11.694 PTH 8.06 WAP

LNCH ATNTH LNO¢. TIH[ L-i TIN[ INJ LAT

90.00 18 3 13 1084.44 14.37

90.00 14 _8 0 _.44 8_.78

I00.00 12 _0 49 930,6_ 11.99

10(3.00 16 33 4 5495.46 28.60

110.OO 13 4 _5 887.94 7.86

110.130 18 33 58 5110.93 34.06

OIFFERI[NTIAL C_CTICIqS

TI_E .0493 TRA 2.3917 TC3-5.Z'_89 BAU 1.08Z3

RO£ .2477 RRA -.2759 RC3 .8563 FAU .0_814

FO[ .2198 FRA 1.3056 FC3-1_846 B!IP 18343

80£ .2525 BRA 8.4076 _3 _.L=_8 FSP -740

123.62 ECC .22637 INC .6533 Vl 29.563

69.06 RCA 93.64 4PO 131.60 V2 34.925

167.79 ZAC 119.62 ETC 262.36 CLP-168.76

7.361 OPA -3.75 RAP 258.23 ECC 1.8530

INJ i._ INJ RT AS,(_ INJ A_4TH INJ TINE PO CST TIN- |NJ 8 LAT INJ 2 LONG

3_.09 148.36 114.33 12 21 17 484.4 17.76 328.87

281.26 1_8._8 108.14 16 13 46 3266.4 27.20 272.88
383.30 147.27 117.59 13 6 _ 330.6 15.59 316.36

8§4.56 153.11 99.08 18 4 40 4895.5 29.56 245.89

_17.44 144.44 12_.30 13 19 13 287.9 11.61 311.06

ZZ_.04 15_.79 93.0_ 2'0 1 9 4310.9 34.11 216.79
Nl0-_ E_ECUTICIN ACCURACY ORBIT 0ETERNINATION ACCt._'AC_

SGT _6gO.6 SGR 613.1 Sf,3 _13.6 ST 1184.8 SR 386.3 SS 436.9
RRT -.7_ P_F -.'P_OI RT1F' .9_34 CRT -.2938 CRS -.1089 CST -.9196

5723.5 li23 .0186 R13 -.9335 LSA 1262.3 NSA 409.4 SSA 19.6

5GI 570_.7 _ 4_.8 THA 175.43 ELI 1190.8 £L2 367.7 ALF 173.96

LAUNCH OAT[ SEP 8 1970 FLI_4T TIN[ 188.00 ARRIVAL OATE NAR 15 1971

PIELIOCENTRIC CCIqlC

RL 150.78 LAL .(30 LCL 344.94 VL _.181GAL

01STM¢C[ 548.836

3.88 AZL 90.46 _ _3.72 _NA 123.38 ECC .23092 IN(: .4612 Vl 29.363

RP 108.34 LAP .48 LOP 848.65 VP 37.010 GAP 11.43 A2'P

RC 159.698 GL -2.96 GP 16._8 ZAL 37._9 ZAP 1_0.57 ITS

PLANETCX_[NTR|C CON|C

LNO'I A_I4TH LNCH TINE L-I TINE INJ t.AT
90.00 11 34 57 1230.9_ IO.L_5

90.00 13 26 O 5735.95 27.13

100.00 18 38 36 1044.8.q 8.31

100.(30 17 11 3 3417.88 _.31

110.00 18 36 8_ 970.17 4.15

110.0(3 19 3 43 _10N.76 34.17

DIFFERENTIAL C,ORR_CTICIqS

TOE .8076 TRA 8.6438 TC3-4.8878 8AU 1.0888

ROE .2518 RRA -.8893 RC3 .22_9 FAU .02599

FOE .2737 FRA 1.3531FC3-1._319 BSP 18449

BOE .3259 BRA 2.6390 8C3 4.8930 FSP -712

69.9_ TAL 167.03 TAP 70.77 RCA 94.89 APO 151.87 v2 34.913
34.00 7AE 1_5.56 ETE 168.86 ZAC 119.09 ETC 263.15 CLP-169.71

|1'.749 PTH 8.07 VHP 7.370 OPA -6.70 RAP 260.28 ECC 1.2739

INJ _ INJ RT AS(: ZNJ A_4TH INJ TINE PO CST TZM INJ 2 LAT INJ 2 LONG

_14.69 |50.'/_ 116.54 11 53 88 631.0 13.74 337.75

873.46 1_.89 98.45 17 I 56 3!53.9 28.02 264.90

3_._ 149.66 118.82 18 30 I 444.9 12.09 323.24

248.8_ 156.f:0 96.16 18 41 Z0 4817.3 29.85 240.09

_Z1.78 147.!! 123.96 13 JZ 33 370.2 8.58 315.49

LP'd2.44 156._ 90.92 _ 28 8 4464.8 33.92 213.20

NIO-COI_ E_ECUTION ACCURACY ORBIT 0ETERMINATION ACCURAC_

5GT _7_10.0 Sf,R E00.8 .SG5 207.7 ST 1870.9 SR 377.7 SS 484.3
RRT -.71_ _ -.'7008 RTF" .93_4 CRT -.1328 CRS -,1841 CST -.9488

SGe _761.4 1_3 .0148 R13 o.9535 LSA 1358.9 MSA 408.0 SSA 18.7

58,,1 5746.4 S(,2 415.4 THA 173.67 ELI 1272.0 £L2 374.0 ALF 177.33
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5. 1970,

LAUNCH CATE EP 8 1970

HELIOCENTRIC CONIC

RL 150.71 LAL .00

RP 108.58 LAP o17

RE 161.7H4 GL -1.66

PLAN[ TOCENTRIE CONIC

C3 IR.II5 VHL 4.Z_6

LN(H AZNTH LN(_ rIME

90.00 It 17 Z8

90.00 16 Z 7

10(3.00 IZ 19 56

IOO.OO 17 4Z ZO

110,OO 12 50 Z5

110.OO 19 28 20

FLIGHT TINE 190.0(] ARRIVAL CATE MAR 17 1971

0I$TANCE $48.401

LOL 344.94 VL 26.141 GAL 4.]$6 AZL 90.Z7 H(A 266.90 SNA 123.|4 [(C .23585 IN( .27|2 V! 29.563

LOP 751.84 VP ]6.971 GAP 11.86 AZP 89.99 TAL 165.57 TAP 72.47 RCA 94.10 APO 15Z.19 V2 34.901

GP 15.97 FAL 55.Z] 7AP 161.55 ETS 55.59 ZAE I15.52 ETE 168.69 ?AC 118.60 ETC 263.75 CLP-170.65

CLA -23.64 RAL 291.61 RA0 _67.7 VEL 11.811 PIN 2,09 VHP 7.794 0PA -7.57 RAP 262.36 ECC 1.2981

L-I TINE INJ LAT INJ LONG INJ RT A_ INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

13_3.A3 6.77 351.12 153.20 117.56 11 39 52 743.4 10.41 344.33

5682.69 27.75 268.19 159.76 95.88 17 36 49 5082.7 28.27 259.56

1141.81 5.09 335.38 152.29 |19._0 12 38 58 541.8 8.98 328.76

5359.54 29.66 Z44.eO 159.95 93.94 19 11 40 4759.5 29.89 235.80

1046.19 1.25 325.75 149.90 124.16 13 7 52 446.2 5.72 319.52

5027.92 _4.18 219._H5 160.09 89.3 20 52 8 4427.9 33.69 210.35

DIFFERENTIAL COS'_CTIONS NIC-OOUmS[ E_CUTION ACCURACY CRBIT OETERNINATION ACCURACY

TOE .3664 TRA 2,g047 TC3od.SISZ 8AU 1.0946 _T 5765.0 SGR 587.? SG3 ZOO.0 ST 1377.1 SR 370.0 55 509,8

ROE .2563 ,_RA -._"27 RE3 .1986 FAU .02395 RRT -.7018 I_ -.6811 RTF .9536 CRT -.0025 CRS -.2A66 CST -.9677

FOE .3261FRA 1.3977 FE3-1.1446 BSP 18_6 ._ 5794.9 1_3 .0116 R13 -.9537 LSA 1463.5 MSA 388.7 SSA 17.9

BOE .4472 8RA 2.9204 6C3 4.519_ r_ -687 .%1 5779.8 _ 417.6 THA 173.89 ELI |377.1 EL2 369.9 ALF 179.96

LAUNCH DATE SEP 8 1970 FLIGHT T|NE I_'Z.00 ARRIVAL CTATE MAR 19 1971

HELIOCENTRIC CONIC 01STANCE 553.919

RL 1_O.72 LAL .00 LOL 344.94 VL L_.|O'Z GAL 4.9"Z AFL _O.Oe NCA 7/'0.07 .SNA 12"Z.91 £CC .24118 INC .D816 vl 29.563

RP 108.61 LAP .08 LOP 255.O1 VP _16.933 GAP 12.18 AZP gO.DO TAL 164.09 TAP 74.17 RCA 93.27 APO 152.55 v2 34.890

RE 163.865 GL *.49 GP 15.42 7AL 52.96 ZAP 1¢_..47 [IS 57.40 ZAIE 125.47 [T[ 169.08 7AC 118.15 ETC 264.35 CLP-17I .5_

PLANETC_ENTRIC CONIC

C3 19.811 _ 4.451 DLA -_.13 RAil. _3._1 RA0 6_7._ _E:L 11.B82 PTH 2.11 _.lp B.032 DPA -8.35 RAP 264.48 ECC 1.3260
LNCH A_dTH LNCH TINE L-I TIME INJ LAT INJ _ INJ RT AS_ ZNJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LC_G

90.00 11 5 2 14_9.76 3.71 3_.54 155.91 118.09 11 29 2 839.8 7.A4 349.84

90.00 1_ 32 5 5628.52 2_.0_ _4._ 163.12 93.93 18 5 54 5028.5 28.31 255.60

I00.00 12 10 31 I_18.41 2.17 _MO.15 155.06 119.82 12 31 0 628.A 6.12 333.60

1OO.130 18 9 17 5315.10 L_3.82 241.31 163.L_Z _'Z.21 19 37 52 4715.1 29.81 232.50

llO.O0 12 45 52 1117.59 -1.48 3_3.47 15_.78 124.15 13 A 30 317.6 3.01 323.27

110.00 19 _(3 29 499_.69 34,12 217._ 163,23 87.87 21 13 4A A398.7 33.45 208.10

OIFFERIENTIAL CORI_CTIONS NI0-COJ_8_ E_ECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .5_78 IRA 3.17_6 TC_-4.1444 _ I .O_ _T 5795.2 _ 575.5 SC,3 192.6 ST IA93.3 SR 362.8 SS 533.3

ROE .2626 RRA -.3160 RE3 .1740 FAU .02"_00 RRT -._42 I_ -.6627 RTF .9541 CRT .I007 CR5 -.2959-C5T -.9795

FOE .3718 FRA 1.4409 FC3 -.9_11 B_P }8712 SG6 5823.7 R_3 .0089 R13 -.9541 LSA 1583.1 MSA 373.6 55A 17.1

80E .3895 _RA 3.1943 BC3 4.1481FSP -6_3 .S_I 5808.6 S62 418.7 THA 176.09 ELI 1A93.8 EL2 360.9 ALF 1.49

LAUN(H DATE ._EP 8 1970 FLIGHT TIN[ 194.00 ARRIVAL CA T£ MAR 21 1971

HELIOCENTRIC CONIC _ISTANEE 53_o385

RL 150.72 LAL .O0 LQ. 344.94 VL 26.063 GAL 5.51 AZL 89.89 HEA

RP 108.65 LAP -.11 LOP 258.19 VP 36.893 GAP 12.73 AZP 89.99 TAL

RC 165.932 GL .59 GP 1A.92 7AL _0.84 2AP 163.34 ETS 59.A4 7AE

PLAN[TC_ENTRIC CONIC

C3 21.760 VHL 4.665 OLA -20.72 RAL 295.88 RAC 6567.9 V[L 11.964 PTH

273.25 5_A 122.68 ECC .24696 INC .1040 Vl 29.563

162.62 TAP 75.87 RCA 92.38 APO 152.98 v2 34.880

125.41ETE 169.43 7AC 117.72 ETC 264.95 CLP-172.49

2.13 V,.AP 8.287 0PA -9.06 RAP 266.63 ECC 1.3581

LNO.I A?NTH LN_H TIN[ L-I TINE INJ LAT INJ LONG INJ RT A,S_ INJ AZNTH INJ TINE

90.00 IO 53 39 1526.17 .92 1.37 158.73 I18.]{3 11 21 6

90.00 16 57 59 3587.07 28.Z_ 261.23 166.41 92.45 18 31 6

I00.00 12 3 17 1507.93 -.53 344.52 157.94 119.89 12 25 5

ZOO.DO 18 33 3 3280.34 29.88 2_.74 |6_.47 90.87 20 I 3
110.OO 12 42 23 1185.35 -4.07 333.02 133.73 123.97 13 2 9
110.00 20 JO 2_ 4973.88 34.05 213.50 166.37 86.82 21 33 21

JIFFER(NTIAL CCI_glECTICI_ NIO-_E EXECUTION ACCURACY

TOE .6920 TRA 3.4639 TC3-3.7811 8AU 1.100_ SGT _820.8 _ 563.1 ,5_3 185.3
ROE .2700 RRA -.3194 RC3 .1516 FAU .0_)|1 RRT -.6_69 RRF -.6449 RTF .9546

FDE .4135 FRA 1.48_4 rC3 -.7999 BSP IB831 _ _848,0R_3 .0067 R13 -.9547

6DE .7428 _RA 3.4813 BC3 3,784Z FSP -639 S_I 58)3.0 ,_G2 418.8 THA 176.29

LAUNCH DATE SIEP 8 1970 FLIGHT TINE I_N_.00

HELIOCENTRIC CONIC

RL 150.72 LAL .[30

RP 108.68 LAP -.29
RC 167.985 GL 1.36

PLANETOCENTRIC CONIC

C3 -23.995 VP_L 4.898

LNCH A2'NTH LNCH TIN[

90.00 10 48 20

90.00 17 _0 51

100.00 11 57 35

100.00 18 34 17

110.00 12 39 43

110.00 20 28 38

0IFFERENTIAL CORRECTIONS

TOE .8595 TRA 3.7673 TC3-3.4297 8AU 1.1010

ROE .2784 RRA -.3426 RC3 .1313 FAU .01829

FOE .4521FRA 1.5236 FC3 -.6598 BSP 18951

_OE .9035 8RA 3.7828 8C3 _.4323 F,_ ° --_17

PO CST TIM INJ 2 _AT INJ 2 LONG

926.2 4.70 354.72

A987.1 28.26 252.57
707.9 3.A5 337.99

4680.5 29.68 229.94

585.4 .42 326.81

4375.9 33.24 206.36

DigiT OETERNINATION ACCURAC_
ST 1611.8 SR 356.2 SS 554.6

CRT .1816 ORS -.335A CST -.9868

LSA 1704.0 MSA 358.7 5SA 16.5

ELI 1615.2 EL2 350.0 ALF 2.41

ARRIVAL 0ATE MAR 23 1971

0ISTANCE 564.7_'Z

LOL 344.94 VL _.0_3 GAL 6.14 AZL 89.71HCA 276.42 ._AA ILPZ.45 ECC .25322 INC .2943 Vl 29.563

LOP 261._6 VP 3_.8_ GAP 1_.20 A2P 89.97 TAL 161.16 TAP 77.58 RCA 91.44 APO 153.46 V2 34.869
GP 14.46 ZAL 48.82 ZAP 164.14 ETS 61.73 7AE 125.35 ETE 169.76 ZAC 117.31 ETC 265.56 CLP-173.41

OLA -19.40 RAL 297.8_ RAO 6368,0 Vl[L 1_.057 PTH 2.16 VHP 8.560 0PA -9.68 RAP 268.81 ECC 1.3949
L-I TIN[ INJ LAT JNJ LONG INJ RT ASC INJ AZNTH JNJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1605.67 ol.64 5.BO 161.68 1|8,27 11 15 6 1005.7 2,15 359.17

3535.13 28.29 258.90 J69.68 91.26 18 53 26 A955.2 28.17 250.24

1182.21 -3.04 348.60 160.90 119.75 12 _0 37 782.2 .94 342.07

5253.83 29.89 236.76 169.70 89.82 213 21 51 4653.9 29.55 227.97

1250.15 °6.52 336.4_ 158.75 123.63 13 0 34 650.2 -2,06 330,19

4958.67 33,98 214.16 169.52 86.03 21 51 17 4358.7 33.06 205.05

NI0-COURS_ E_ECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

SGT _84|.6 ._ 550.5 SC,3 178.7 ST 1727.7 SR 349.7 55 573.9

RRT -.6497 RRF -.6277 R1T .9554 CRT .2456 CR5 o.3678 CST -,9913

5867.5 R_3 .0050 RI3 -.9554 LSA 1821._ MSA 344.6 SSA 15,8

$61 5852.6 $62 417.7 THA 176.48 EL1 1729.9 EL2 338.6 ALF 2.96
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES _VOL. 5. 1970)

LAUNCH CAT[ ._[P B 1970 FLIG44T TINE 198._q ARRIVAL DAT[ MAR 25 1971

H(LIOC[NTRIC CONIC

RL 130.72 LAL .00 LOL _44.94 VL

RP 108.71 LAP -.48 L(_P 264.53 VP

RC 170.025 GL Z.44 GP 14.04 74L

PLANE TOC(NTRIC CONIC

C3 26.558 V_ 5.153

LN(.PI 4_TH LI_H TIN[

90.00 lO 4Z 30

90.00 17 41 19

100.00 11 53 2

IOO.OO 19 13 _q

IIO.OO 12 37 41

IJO.OO 20 45 18

OIFFKR[NTIAL CC]I_I[CTIONS

TO[ 1.0302 TRA 4.08_2 TC_-_.O_ _AU 1.09_J_

.2878 RRA -.3553 RC3 .I131FAU .01656

FOK .4874 FRA 1.5672 FC3 -.$397 8SP 190_7

80[ 1.0697 8RA 4.0gfi6 8(:3 3.0959 FSP -597

CISTANCE 570.131

25.986 GAL 6.80 4ZL 89.51HCA 279.59 SNA 122.23 [CC .26002 INC .4863 Vl 29.563

36.822 GAP 13.70 47P 89.92 T4L 159.70 TAP 79.29 RCA 90.45 APO 154.01 v2 34.859

46.91 TAP 164.87 [TS 64.30 ZAK 125.28 [TE 170.05 ZAC 116.91ETC 266.16 CLP-174.31

CLA -18.16 RAL 299.66 RAO 6568.1 V1EL 1Z.163 PTH 2.18 _P 8.853 CP4 -10.23 RAP 271.02 KCC 1.4371
L-I TIN[ INJ L4T INJ I.£NG INJ RT AS( INJ 4ZNTH INJ TINE PO C$T TIN INJ 2 L4 T INJ 2 LONG

1680.00 -4.03 9.95 164.68 118.05 I1 10 3_ 1080.0 -.25 3.32

55_0.87 28.31 257.13 172.93 90.37 19 13 3(J 49)0.9 28.07 Z48.47

1452._6 -5.40 352.47 163.93 119.44 12 17 15 852.4 -1.44 345.92

5233.73 29.88 235._ 172.92 89.03 20 40 41 4633.7 29.42 226.48

1312.46 -8.86 339.74 161.81 |2_.15 12 59 54 712.S -4.43 333,45

4946.40 33.9"Z 213.21 172.?0 85.47 22 7 44 4346,4 32.92 204.11

NI0-C.OUR_ (XECUTIOIq ACCURACY ORBIT CETERNIN4TION ACCURACY

SGT 5837.Z _ 537.4 SG3 172.1 ST 1837.3 SR 343.5 SS 590.8

RRT -.6327 I_" -.6109 R1T .9564 CRT .2970 CRS -.3948 CST -.9942

SG8 5881.B _3 .OD_6 R13 -.9564 LSA 1931.9 NSA 331.7 SSA 15.2

_1 5867.1 S6Z 415.5 THA 176.66 ELI 1840.2 EL2 327.4 ALF 3.28

LAUNCH OAT[ SIP 8 1970 FLIGHT TIN[ _0.00 ARRIVAL 0ATE MAR 27 1971

M[L XOCENTRIC CCNIC

RL 150.72 LAL .00

RP 108,74 LAP -.66

RC 172.049 GL 3.23

PLAN[T(X[NTRIC CONIC

C3 29.495 VHL 5.431

LNO4 A274TH LNC_ TIN[
9O.OO 10 37 46

90.OO 17 59 47

1130.00 II 49 22
IOO.OO 19 30 52

II0.00 12 36 9

110.00 21 0 35

01STM/Q[ 575.394

LCL 344.94 VL Zfl.946 GAL 7.51 A2L 89.32 PO 282.76 S04A 122.01 ECC .26743 INC .6816 VI 29.563

267.70 VP _.786 GAP 14,23 AZP 89.85 TAL 158._6 TAP 81.01 RCA 89.38 APO 154.63 v2 34.850

GP 13.65 7AL 4fl.11 ZAP 165.55 ITS 67.15 241[ 125.20 KT[ 170.33 ?AC 116.54 ETC 266.77 CLP-175.22

OLA -17.01RAL 301.38 RAO 6568.2 VEL 12.283 PTH 2.21 VHP 9.168 0PA -10.71 RAP 273.23 Ecc 1.4854
L-I TIN[ INJ LAT INJ _ INJ RT ASC INJ A2't4TH INJ TINE PO C$T TIM INJ 2 LAT INJ 2 LONG

1750.21 -6.27 13.gO 167.74 117.67 Jl 6 57 1150.2 -2.51 7.23

5512.95 28.32 255.81 176.18 89.71 19 31 40 4912.9 27.98 247.17

1519.17 -7.62 356.18 167.00 118.99 12 14 42 919.2 -3.70 349.59

5219.22 29.86 234.18 176,15 88.47 20 57 51 4619.2 29.32 225.42

1372.62 -11.08 342.g6 IM.92 122.35 12 59 2 772.6 -6.71 336.62

4938.53 33.87 212.60 175.88 85.11 22 22 53 4338.5 32.83 203.52

M|0-.'_ [X[CUTJOI ACCURACY ORBIT 0ETERNINATION 4CCURACY

SGT 5867.7 SC,R 523.8 SG3 165.7 ST 1938.7 SR 337.2 55 605.8

I;WT -.6155 IN" -.5943 RTF .9576 CRT .3391CRS -.4179 CST -.9960

SG6 5891.0 RZ3 .0025 R13 -.9576 L5_ 2033.9 NSA 319.7 SSA 14.7

SGI 5876.6 S_ 412.2 THA 176.84 ELI 1942.1 EL2 316.7 ALF 3.47

0 IFIrERI[NTIAL CORR[C TI'CNS

TDIE l .L_46 TRA 4.4148 TC3-2.7758 BAU I .0<152

• 2981 RRA -._H575 RC3 .0967 FAU .01490

FOE .5201 FRA I ._JO FC_ -.4374 BSP 1_'Z33

• OE 1.2409 eRA 4.4_01 _3 2.T775 FSP -57_

LAUNCH 04TE SEP 8 1970 FLIGHT TIN[ 202.00 4RRIVAL CATE N_R 29 1971

PIIELIOCENTRIC CON|C

RL 150.72 LAL .00

RP 108.77 LAP -.85

RC 174.060 GL 3.95

PLANIETC([NTRIC CONIC

C3 32.865 _ 5.733

LNCH AZMTH LN_H TINE
90.OO 10 33 55

90.OO 18 16 33

IOO.O0 11 46 24

IOO.00 19 46 44

IIO.OO 12 35 1

110.00 21 14 3(q

OIFFERENTI4L CORRKCTION$

T0_ 1.38_ TR4 4.7642 TC3-2.4757 0AU 1.(_4

RO_ .3093 RRA -.3789 RC3 .0819 FAU .O1332
FOE .5510 FRA 1.6514 FC3 -.3508 BSP 19392

BOE 1.4179 BRA 4.7793 BC3 2.4771FSP -5_(3

CISTANCE 5B0.569

L_ 344.94 VL 25.911 G4L 8.26 ATL 89.12 HCA 285.92 SNA 121.79 ECC .27550 INC .8818 Vl 29.563

LOP 270,86 VP 36.751 GAP 14.80 ATP 89.76 TAL 156.83 T_P 82.76 RCA _8.24 AP_ 155.34 V2 34._41

6P 13,30 _AL 43.42 _4P 166.16 [TS 1_,32 _E 125.10 [T[ J70.58 74C 116.17 ETC 267.38 CLP-176.13

0L_ -15.94 R4L 303.00 RAC 6S68.3 _q[L 12.419 PTH 2.24 VHP 9.508 DPA -11.13 R4P 275.46 ECC 1.5409

L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ 47NTH INJ TINE PC) CST TIN INJ 2 L4T INJ 2 LONG

1817.05 -8.36 17.70 I70.84 117.15 II 4 12 1217.1 -4.66 ID,gH

5_O.47 28.31 254.90 179.42 89.2_ 19 48 13 4900.5 27.90 246.26

1583.14 -9.72 359.78 170.12 118.41 12 12 48 983.1 -5.85 353.13

5209.61 29.84 233.47 179.37 88.09 21 13 34 4609.6 29.25 224.71

1430.89 -13.19 346.17 168.06 IZ1,82 12 58 51 8_0.9 -H.89 339.72

4934.63 33.85 212._0 179.09 84.93 22 36 52 4334.6 32.78 203.22

NI0-C._JRS_ £_CUTION ACCURACY CRt31T 0ETERNINATION ACCURAC_

_T _73.O SGR _09.4 SG3 159.6 ST L:_31.5 SR 331.0 SS 619.4

RRT -.59_11_W -.5777 R1T .9591 CRT .3745 CRS -.4382 CST -.9973

$66 _9_.1 1_3 .0017 R13 -.9591 LS4 2127.2 Hs_ 308.4 SSA 14.1

SGI _81.0 SG_ 407.7 THA 177.02 ELI 2035.3 EL2 306.3 ALF 3.57

LAUNCH 04TE S_P 8 1970 IrL|t_IT TIN[ 204.00 ARRIVAL CATE MAR 31 1971

HELI(_(ENTRIC CONIC

RL 150.72 LAL .OO

RP 108.79 LAP -I.03

RC 176.055 GL 4.59

PLANETOCENTRIC CONIC

C3 36.737 _ 6.061

LNO4 AZNTH LN_H TIN[
90,OO 10 ]0 44

gO.OO 18 31 49

IOO.OO 11 43 59

IOO.OO 20 1 15

I!O.OO 12 34 11

JIO.OO 21 27 33

OIFFERENTI4L CORR[CTIONS

TOE 1.5685 TRA 5.1_25 TC3-2.194_ _AU 1.0781

RDE .3214 RRA -.3893 RC3 .0686 FAU .01178

FOE .$804 FRA 1.6949 FC3 -.2776 _SP J_562

80E 1.6011 BRA 5.1472 BC3 2.1951 FSP -543

01STN¢CIE 585.643

LCL 344.94 VL 25.874 GAL 9.06 A2L 88.91 _ 2_9.09 S_ 121.57 Ecc .28433 INC 1.0882 Vl 29.563

LOP 274.03 VP _.718 GAP 13.41 ATP 89.64 TAL 155.43 TAP 84.52 RCA 87.01AF_ 156.14 V2 34.833

GP 12.98 ZAL 41,83 _AP 168.70 [T$ 73.81 2AE I25.00 KTK 170.82 7AC 115.8f] ETC 267.99 CLP-177.05

OLA -14.95 RAL 304,52 RAO 65(_.4 V[L 12.574 PTH _.28 VHP 9.875 OPA -11.47 RAP 277.70 ECC 1.6046

L-I TIN[ INJ LAT INJ LONG INJ RT AS_ ]NJ 4214TH INJ TIME PC) CST TiN INJ 2 LAT INJ 2 LONG
1_1.02 -10.33 21.37 173.99 116.51 11 2 5 1281.0 -6.69 14.5_

5492.74 28.30 254._4 182.65 88.97 20 3 22 4892.7 27._6 _45.70

1644.68 -11.69 3.28 173.28 117.71 12 11 24 1044.7 -7.89 356.56

5204.33 29.82 233.07 182.60 87.89 21 28 0 4604.3 29.21 224.32

1487.45 -15.20 349.33 171.25 120.99 12 58 58 8_7.4 -10.9_ 342.76

4934.31 33.85 21_.27 182.30 84,92 22 49 48 4334.3 32.78 203.20

NID-COURSIE EXECUTION ACCURACY ORBIT DETERMINATION _CCUR_CY

SGT _872.8 SGR 494.2 SG3 153.7 ST 2115.3 SR 324.6 SS 632.0

RRT -.5800 RRF -.5607 R1T' .9607 CRT .4050 CRS -.4567 CST -.99_1

SC_ 5893.5 R25 .00fI RI3 -.9607 LSA 2211.4 MS_ 297.6 SSA 13.6

SGI 5879.8 $62 402.1 TH_ 177.19 ELI 2119.4 EL2 296.2 ALF 3.63
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE $EP 8 1970

PqELIO(FNTR 1C CONIC

RL 150.72 LAL .00

RP 108.82 LAP -1.21

RC 176.036 GL 5.17

PLANE TOCENTRIC CONIC

C3 41.196 VHL 6.418

LNCH ATNTH LNCH TINE

90.OO 10 28 6

90.00 18 45 46

IO0.O0 11 "2 1

100.00 20 14 33

110.00 12 33 36

110.00 21 39 27

FLIGHT TIN[ L:_}6.00 ARRIV*% DATE APR Z 1971

CISTAN(E 590.598

LOL 344.94 VL 25.837 GAL 9.92 AZL 88.70 PiCA 292,25 SNA 121.37 ECC .29399 rNC 1.3026 VJ 29.563

LOP 277.19 VP 36.685 GAP 16.06 ATP 69,51 TAL 154.05 TAP 86.31 RCA 85.69 APO 157.04 V2 34.825

GP 12.68 7AL 40.34 rAP 167.16 ETS 77.64 ZAE 124.87 ETE 171.04 7AC 115.45 ETC 268.59 CLP-177.97

0LA -14.[}3 RAL 305.94 RAO 6568.6 VlEL 12.7_0 PTH 2.32 VHP 10.274 OPA -1!.76 RAP 279.94 ECC 1.6780

L-I TINE INJ LAT INJ LONG INJ RT A_ INJ A_4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1912.45 -12.17 24.94 177.16 115.77 11 O 29 1342.5 -8.61 18.07

5489.18 28.30 254._ 185.87 88.84 _ 17 15 4889.2 27.83 245.44

1703.99 -13.54 6.71 176.46 116.91 12 10 25 1104.0 -9.P2 359.89
5202.88 29.82 232.97 1B5.82 _7.83 21 41 16 4602.9 29.20 224.22

1542.42 -17,10 352.45 174.46 120.06 12 59 18 942.4 -12.98 345.77

4937.21 33.87 212._0 185.52 85.05 23 1 44 4337,2 32.81 203.42

O IlrlrERENT I AL CORRECTIONS

TOE 1.7609 TRA 5.5235 TO3-1 .9299 BAU 1.0633

ROE .3342 RRA -.3965 RC3 .0566 FAU .01028

FOE .6092 F'RA 1.7406 FC3 -.2160 85P 19712

BOE 1.7923 8RA 5.5379 _3 1.9307 FSP -527

NIO-COUR,_E EXECUTION ACCURACY

S6T _68.4 S(,R 478.2 ,%3 148.1

RRT-.3611 _ -.5431 RTF .9625

SG8 _7.9 R23 .0(307 R13 -.9625

$61 3874.6 $62 395.5 THA 177.37

LAUNEH OATE 5EP 8 1970

ORBIT DETERMINATION ACCURACY

ST 2191.2 SR 317.9 SS 644.2

CRT .432! CRS -.4739 CST -.9987

LSA 2287.9 HSA 287.2 SSA 13.1

ELI 2195.5 EL2 286,2 ALF 3.65

HELIOCENTRIC CONIC

RL I_'}.72 LAL .1_
RP 108.84 LAP -1.38

RC 180.002 GL 5.69
PLAMET(X_ENTRIC CON|C

FLIGHT TINE ;_08.00 ARRIVAL DATE APR 4 !971

01STANCE 393.414

LOL 344.94 VL 25.801 GAL 10.84 AZL 88.47 H_ 295.41 SNA 121.16 ECC

LOP 280._H_ VP 36.653 GAP 16.72 A2'P 89.34 TAL 152.72 TAP 88.13 RCA

GP 12.40 7AL _k_._N5 2AP 167.35 ETS 81 .BO 2_ 124.73 ETE 171.25 ZAC

.30459 INC 1.5268 Vl 29.563
84.26 APO 158.06 v2 34.818

115.10 ETC 269.19 CLP-178.91

C3 46.345 W4L 6.808

LNO4 AZMTH LNCH TINE
90.00 10 25 55 2001.60 -13.90 28.43 180.34 114.92 l0 59 17

90.00 18 58 31 5489.33 28.30 Z54.09 189.07 88.85 20 30 0

1OO.00 11 40 24 1761.29 -15.28 10.08 179.66 116.01 12 9 46

1OO.00 _ 26 43 5_4.67 29.83 233.12 189.02 87.91 21 53 28
110.00 12 33 13 1595.88 -18.90 333.56 127.69 119.03 12 59 49

110.00 21 50 24 4943.05 33.90 212.95 188.74 85.32 23 12 47

DIFFERENTIAL CC_eECTIONS NID-¢CURSlE gXECUTION ACCURACY

TOE I .9624 TRA 5.9394 TC3-1 ._29 BAU 1.0431 _I.,T _39.7 _ 461.4 SG3 142.8

ROE .3478 RRA -.4062 RC3 .0458 FAU ,00879 RRT -,5409 RRF -.3245 RTI r .9646

FOE .6380 FRA 1.7891 FC3 -.1642 BSP 19639 _ 3877.8 R_3 .O00G RI3 -.9646

80E 1.9930 _RA 5.9533 BC3 1.6835 FSP -510 SG! 5865.0 S_2 387.7 THA 177.55

0LA -13.18 RAL 307.215 R_O 6_N_.7 _L 12.950 PTH 2.36 VtAP 10.709 OPA -11.99 RAP 282.17 ECC 1.7627
L-I TINE INJ LAT INJ Lg_NG INJ RT AS_ INJ AZNTH ZNJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1401.6 -10.42 21.47

4889.3 27.84 245.45

1161,3 -11.66 3.16

4604.9 29.22 224.36

995.9 -14.88 348.74

4343.0 32.88 203.86

ORBIT DETERNINATIC_ ACCURACY
ST 2259.4 SR 311.1 SS 656.6

CRT .4568 CRS -.4905 CST -.9991

LSA 2357.1MSA 276.9 5SA 12.6

EL1 2263.9 EL2 276.2 ALF 3.65

LAUI_H CAT[ _ff.P 8 1970 FLIGHT TINE 210.00 ARRIVAL CAT[ APR 6 1971

HELIOCENTRIC CONIC 01STAN(E 600.066

RL 150.72 LAL .00 LOL 544.94 VL 25.766 GAL 11.83 ATL 88.24 14_A 298.57 S_AA 120.96 ECC .31626 INC 1.7630 Vl 29.563

RP 108.86 LAP -|.55 LOP 283.52 VP _6.622 GAP 17.55 A?P 69.16 TAL 151.42 TAP 89.99 RCA 82.70 APO 159.21 V2 34.812

RC 181,954 GL 6.16 GP 12.15 7AL 37.68 2AP 167.85 ET_ 86.29 7AE 124.57 ETE 171.45 ZAC 114,75 ETC 269.78 CLP-179.86

PLAIqETC_ENTRIC CONIC
C3 52.313 VHL 7.233 DLA -12.39 RAL 308.49 RA0 65_.9 VEL 13.1 79 PTH 2.41 VHP 11.183 OPA -12.15 RAP 284.38 ECC 1.8609

LNEH AZNTH LN_H TINE L-I TIME INJ LAT |NJ LONG INJ RT A._ INJ A?'NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 10 24 6 2058.62 -15.30 31.84 183.54 114.00 1O 58 24 1458.6 -12.13 24.79
90.00 19 10 9 5492.78 28.]0 254._4 192.26 88.97 20 41 42 4892.8 27.86 245.70

100.0(3 11 39 3 1816.69 -16.90 13._:J 182.87 115.03 12 9 21 1216.7 -13.39 6.36

IOO.DO 20 37 51 5209.94 29.84 233,49 19"Z.21 88.10 22 4 41 4609.9 29.26 224.74

110.00 12 32 59 1647,88 -20.59 358.65 180.94 117.91 13 0 27 1047.9 -16.69 351,69

110.0_ 22 0 26 4931.52 33.94 213.61 191.95 85.70 23 22 58 4351.5 32.98 204.50

DIFFERENTIAL CCRI_CTIONS NI0-C(_RSE E_ECUTION ACC'UR_CY ORBIT OETERNINATION ACCURACY
TOE 2.1740 TRA 6.3837 TC3-1.4556 BAU 1.0183 _T _48.7 _R 443.6 SG3 137.7 ST 2_20.0 SR ]04.0 SS 669.6

ROE .3622 RRA -.4121 RC3 .0_2 rkU .00729 _T -.3191 _ -._44 RT_" .9666 CRT .4797 CRS -.5068 CST -.9993
FOE .6674 FRA 1.8413 FC3 -.1_07 8SP 1_ _ _63,3 1_3 .0007 R13 -.9666 LSA 2419.1MSA 266.6 SSA 12.2

BOg 2.Z040 _RA 6.3970 BC3 1.4560 FSP -494 _1 _33.2 _ 378.9 THA 177.74 ELI 2324.7 EL2 266.2 ALF 3.64

LAUNCH DATE _EP 8 197U FLIGPIT TINE 212.00 ARRIVAL DATE APR 8 1971

H_LJ_ENTRIC CONI_ DISTANCE 604.512

RL 150.72 LAL °0(3 LOL 344.94 YL 25.732 GAL 12.gO 421.. 87.99 H_ 3OI.73 SlAA 120.76 ECC

RP 108.87 LAP -1.71 LOP 286.6/_ VP _6.3_"_ GAP 18.40 AZP 88,94 TAL 1_0,18 TAP 91.91RCA

RC 183.891 GL 6.57 GP 11.92 ZAL _._0 7AP 1_.03 ET$ 91.08 ZAIE 1_4.37 ET[ 171.65 2AC

PLANETOCENTRI{ CONIC

C3 39.258 VHL 7.698 DLA -11.67 RAL 309.6_ RA0 6369.1 VEL 13.4_9 PTH 2.46 VHP 11.704 CPA

LNO4 A;_4TH LN_H TIN[ L-I TIN[ INJ I.AT INJ _ |NJ RT A'._K_ INJ A21ulTH INJ TIME
90.00 lO 22 34 2113.57 -17,00 33.19 186,73 11_.99 10 57 47

90.00 19 2043 5499.18 I_,31 234.81 193.41 89.21 20 32 2A

100.00 11 37 59 1870.12 -18.42 16.65 1_,08 113.97 12 9 10

100.00 20 46 1 5217.77 L_J.83 234.07 195.37 _.41 22 14 38

II0.O0 12 32 52 1698.3_ -g_"Z,16 1,72 184.19 116.72 13 I I0

110.00 22 9 3(t 4_N_2.37 34.00 214.43 193.14 86.20 23 32 20

DIFFERENTIAL CORRECTION_ NIO-OOUI_E [_CUT|ON ACCURACY

TOE 2.4011 TRA 6.8625 TC3-1.2374 8/_J .g_O_ SGT 3_33.Z SG_ 423.1 ,SG3 133.0

ROE .3776 RRA -.4159 RC_ .0277 FAU .00374 RRT -.4931 _ -.48_3 RTF .9691

FOE .6982 FR4 1.8964 FC3 -.0839 BSP 19_"23 _ 3848.6 R_3 ,0007 R13 -.9691

BOg 2.4306 _A 6.8751 _3 1.2378 FSP -47fl $61 3837.0 SG2 369.1 THA 177.93

.32914 INC 2.0158 Vl 29.563
81.01APO 160.51 V2 34.806

114.40 ETE 270.36 ELP 179.16

-12.27 RAP 286,58 ECC 1.9752

PO CST TIN INJ 2 LAT INJ 2 LONG

1513.6 o13.74 28.03

4899.2 27.90 246.17

1270.2 -15.02 9.50

4617.8 29.31 225.31

1098.4 -18.40 354.61

4362.4 33,10 205.33

ORBIT DETERNIN4TION ACCURACY

ST 2376.0 SR 296.6 SS 683.9

ERT .50£=0 ORS -.5234 CST -.9995

LS_ 2476.9 NS4 256.3 SSA 11.7

ELI 2380.7 EL2 256.0 ALF 3.63

1500



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970

LAUNCH CATE S4EP 8 1970 FL|_T TIN[ Z|4.00 ARRIVAL CAT[ APR ID ]97!

HELIOCENTRIC CON[C

RL 150.7Z LAL .OO

RP IO8,89 LAP -1.87

RC 185.813 GL 6.95

PLAN(TCX_KHTRIC CONIC

C] 67.377 VHL 8.208

LN04 ATNTH LNC_ TIN[

9O.00 I0 21 16

9O.OO 19 3O 22

100.0(} II 37 5

100.0(] 20 57 14

110.O0 IZ 3Z 49

110.00 22 17 }9

OIFFER£NTIAL COIgI[CTIOI¢5
TO( Z.64Z9 TRA 7._78| T¢5-I.037_ _MJ .9349

.3959 RRA -.41_ _3 .0L_03 FAU .00414

FOE .7309 FRA 1.9(O9 FC3 -.OS5Z BSP 1_28

BO( 2.6721 _A 7.3_'IP'K3 1.0374 FSP o4_

LAUNO, oA'r( S(P 8 1910

01STANCE 608.744

LOL 344.94 VL 25.698 GAL 14.07 ATL 87.72 H(A 304.89 ,_IA IZ0.57 ECC .34340

LCP ?89.85 VP 36.563 GAP 19.55 ATP 88.69 TAL 149.00 TAP 9].69 RCA 79.17

GP 11.70 7AL 35.42 TAP 168.15 (TS 96.13 7A( 124.14 (T( 171.8A 2AC 114.05

INC 2.2822 Vl 29.563

APO 161.98 v2 34.801

ETC 270.93 CLP 178.15

CLA -11.01 RAL 310.67 RAO 65_.3 V(L ! 5,738 PTH 2.51 W4P 12.Z78 0PA -12.3] RAP 288.75 ECC 2.1088

L-I TINE INJ LAT INJ _ INJ RT ASC INJ A714TH INJ TIN[ PO CST TIM INJ 2 LATINJ 2 LONG

ZI66.48 -18.57 38.46 189.89 111.9] 10 57 Z2 1566.5 -15.24 31.19

55OB.25 ZB.5| 295.47 19_.52 89.54 ZI 2 10 4908.2 27.95 246.82

19"Z1.87 -19.81 19.89 189.27 112.85 IZ 9 7 1321.9 -16.55 12.58

$L_28.07 29.87 Z_4.84 1_.49 88.81 22 24 22 4628.1 29.]9 226.07

1747.35 -23.63 4.76 187.45 115.45 15 1 56 1147,3 -20.01 357.49

4975.2145 34.05 219.46 IM.Sl 86.80 25 40 55 4375.4 33.23 206.32
NIO-O_UI_JE (_[CUT|ON ACCURACY ORBIT 0£TERNINATION ACCURACY

_T 50J6.4 SGR 405.7 S_3 1_8.5 ST 2425.6 SR 289.0 SS 699.9
RRT -.4_| NRF -.4975 RTF .9717 CRT .5239 CRS -.5406 CST -.9997

,%6 _50.5 RZ9 .000_ R13 -.9717 LSA 2529.1HSA 245.8 SSA 11.]

,%1 58|9._ _ 3_.5 THA 178.12 ELI 2430.4 £L2 245.7 ALF 3.61

FLI_.IT TINE Z|6.00 ARRfVAL CATE APR 12 1971

H[L |CX:£NTR| C COI|C

RL 1]Oo72 LAL .00
RP 108.gO LAP -Z.03

RC 187.719 GI. 7.215

PLAN| T(XIrNTR|C COI|C
C3 76.910 VNL 8.7?0

[.NO< A2'NTN _ Till[

gO.OO |0 _ 9

9O.00 19 _ J

100.00 11 36 19
lOO.DO 21 5

110.00 I| 32 49
110.00 22 25

OIFFEN(NTIAI. CORIqECTIOIq$

TOE 2.90]7 TRA 7.9_67 TC3 -.85|5 B_J .8758

ROE .4116 RRA -.4144 _h_3 .0140 FAU .00244

FOE .7661 FRA Z.O_OZ FC5 o.0_7_ BSP 19_18

80( 2.9]27 _RA 7.9479 I_3 .8516 Irsp -4_4

0I$T_( 612.¢_0

_44.94 VL 25o_495 GAL 15.3A ATi. 87.45 PICA 308.04 Sl4A 120.39 £CC .35923 IN_ 2.5719 Vl 29.563

LOP 293.0| VP 5_.9549 GAP _._4_ ATP I]45.41 TAL |47.90 TAP 95.94 RCA 77.14 APO 16].64 v2 34.797

GP !1.50 7J_ 34.44 7AP 168.14 (TS |01.59 7NE 125.87 (T£ 172.0] 7AC 11].70 £TC 271.48 CLP 177.10

01J_ -|O.AZ RN. 3||.6J RA¢ 6569.5 VEL 14.081 PTH 2.57 VHP IZ.914 OPA -12.]5 RAP 290.88 ECC 2.26]9
L-I TIN[ INJ LAT INJ LON_ INJ RT ASC INJ ATMTH INJ TINE PC, CST TIM INJ 2 LATINJ Z LONG

2217.31 -19.65 41.69 195.03 110.8_ I0 57 7 1617.3 -16.63 34.27

59|9.6d 28.52 _56.]0 2OI.57 89.96 21 11 I 4919.6 28.01 247.65

1971.59 -_1.10 22.ge 1_Z.42 111.68 I_ 9 11 1571.6 -17.97 15.59

5240.99 _J.89 239.77 ZO1.56 89.30 22 32 53 4640.6 29.47 226.99

1794.68 -_4.9_I 7.78 190.64 114.13 15 2 43 1194.7 -21.51 .35

4980.21_ 34.10 216.62 201.42 87.48 23 48 43 4_90.] 35.]8 207.45

NI0-(.OURS4E E_[CUTICN ACCURACY ORBIT OETERNINATION ACCURACY

S_T 5798.4 _ M5.6 ,_3 124.] ST 2470._ SR 281.] SS 718.0

RRT -.4573 I_F -.4285 RTF .9743 CRT .5461CRS -.5589 CST -.9998

.S_ _|l._ 1_3 .0010 RI] -.97A] LSA 2577.0 NSA 255.] SSA 10.8

SGI 5800.8 SGZ 346.6 THA 178.55 ELl 2475.0 EL2 255.2 ALF 3.]9

LAUGH OAT( S£P 8 1970 FLIGHT TIN[ 218.00 ARRIVAL 0ATE APR 14 1971

H_LI(XENTRIC CONIC

RL I_0.72 LAL .IX} LCt. ]44.94 VL

RP 108.92 LAP -2.17 LOP 296.17 VP

RE 189.610 GL 7.57 GP 11.]7 7AL

PLANE;T(X(NTRI C CONIC

C3 8_.L:'O] W*L 9.392

9O.00 10 19 I|

9O.OO 19 46 44

IOO.OO 11 55 AO

100.OO 21 12 57

110.OO 12 32 90

IIO.OO 22 32 16

OlFFER1ENTIAL CQRIq[CTION$

TOE ].185Z TRA 8.54_ TC3 -.ESO0 BAU .8020

• 430_ _A -.4078 RC5 .0087 FAU .00062

FOE .804] FRA 2.1074 FC3 -.0061 6_P 1g_1_O

BO( 5.214_ 6RA 8.9553 _4C5 .6_01 FSP -41_

LAUNCH OAT£ SlIP 8 1970

CISTAN_E 616.267

25.6]4 GAL 16.74 AZL 87.11 _K_A 311.20 S_A IZ0.21 £CC .37687 INC 2.8877 Vl 29.56]

]6.510 GAP 21.51 A?P 88.10 T&L 146.90 TAP 98,09 RCA 74.91 APO 165.52 V2 34.793

]5.57 7AP 168.01 (TS 106.79 7A( 12].56 ETE 172.22 7AC 11].]6 ETC 272.02 CLP 176.01

OLA -9.88 RAL 312.46 RAC 6569.7 V£L 14.476 PTH 2.65 W4P 15.620 0PA -12.33 RAP 292.97 £CC 2.4516

L-I TIN[ INJ LAT INJ LONG |NJ RT ASC INJ ATt4TH INJ TIN[ PC) CST TIN INJ 2 LATINJ 2 LONG

2265.94 -20.78 44.76 196.10 109.61t 10 56 58 166].9 -17.91 37.26

5555.17 28.51 257.29 204.55 9O.45 21 18 57 4935.2 28.08 248.64

Z0|9.25 -22.26 Z6.04 195.51 110.48 12 9 19 1419.2 -19.28 18.52

52_5.10 29.89 2_6.85 204.55 89.87 _ 40 32 4659.1 29.55 228.06
1840.25 -26.22 10.74 193.80 112.76 13 3 30 |_40.] -22.90 3,15

_006.85 34.14 217._'Z L_O4.47 88.25 2] 55 45 4406.9 ]3.52 208.75

NI0-CCURSI[ £_ECUTION ACCURACY ORBIT 0(TKRNII_iTION ACCL_ACY

_T 9779.Z ,_ 364.8 SG5 12_.5 ST 2_O9.3 SR 27].5 SS 738.7

I_T -.4014 _ -.3947 RTF .9770 CRT .5688 CRS -.5783 CST -.9998

5790.7 I_] .0015 RI5 -.9770 LSA 2620.A MSA 224.5 SSA 10.3

•%1 5781.0 _ 5_1.0 THA 178.54 ELl 2514.2 EL2 224.5 ALF ].58

FLIGHT TIN[ L=?0.OO ARRIVAL 0ATE APR 16 1971

HELIOCENTRIC CONIC

Eft. 150.72 LAL .00

RP 108.93 LAP -2.51
RC 191.A83 GL 7.82

PLAN[TOC£NTR|C CC_IIC

C3 101.641 VHL 10.082

LNO,I A2'NTH LNCH TINK

9O.OO 10 18 21

90.00 19 53 28

IOO.OO 11 3] 5

IOO.OO 21 19 26

IIO.OO 12 52 _0
110.OO 22 38 10

01FFER(NTIAL CCRRIECTIONS
TD£ ].4898 TRA 9.2047 TC5 -.5L'_8 BAU .7104

ROE .4520 RRA -.3_N$1RC5 .0046 FAU--.0015_

F0E .8460 FRA 2.1958 FC5 .0116 8SP 18812

80E 3.5189 BRA 9.2152 8C] .5228 FSP -_q

0I$TANK( 619.424

LCI. 344.94 VL 29.605 GAL 18.Z_ ATL 86.76 _ 514.39 SNA 120.04 ECC ,39660 INC 3.2355 vl 29.56]

LOP R9_.33 VP _.486 GAP Z'Z.79 ATP 87.74 TAL |46.00 TAP 100.55 RCA 72.4] APO 167.65 V2 3_.790

GP 11.14 7AL 32.8| ZAP 167,74 ETS 112,25 7N[ 125.18 ETE 172.42 7AC 113.01 ETC 272,54 CLP 174.86

DLA -9.41RAL 515.Z0 RA0 6910.O V(L 14.933 PTH 2.69 _P 14.411 OPA -12.27 RAP 295.00 ECC 2.6728

L-| TIN| |NJ LAT INJ LONG INJ RT AS(: INJ AZ_4TH |NJ T|N[ PO CST TIM INJ _ LATINJ 2 LONG
2312.22 -21.81 47.76 199.08 108.52 I0 96 54 1712.2 -!9.08 _n._5

_548.61 28._0 2_8.42 Z07.4] 91.02 21 25 57 4948.6 28.!4 249.76

L_64.69 -23.32 29.01 198.52 109.26 12 9 30 1464,7 -20.47 21,]6

5271._8 29.89 Z_8.06 207.46 gO.Sl 22 47 17 4671.4 29.64 229.26

1885.87 -27.33 15.64 196.B8 111,38 13 4 14 1283.9 -24,18 5.89

5024.9_ 34.17 219.33 207.44 89.08 24 I 55 4425.0 ]3.67 2!0.12

N|0-COJRSI[ EXECUTION ACCURACY ORBIT OKTERNINATION ACCURAC_

SGT 5798.6 SGR 343.7 SG3 116.8 ST 2542.6 SR 265.8 SS 762.4

RRT -.5388 RRF -.5942 R1T .9798 CRT .5926 CRS -.5993 CST -.9999

Sr_ 5768.8 1_5 .0017 RI] -.9798 LSA 2659.1 HSA 2J3,7 SSA 9.9

SGI 5759.9 SG2 520.7 THA 178.77 ELI 2547.5 EL2 213.7 ALF 3.57

1501



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5. 1970)

LAUNCH CAT[ SIP 9 1970 FLIGHT TINE 70.00 ARRIVAL CATE NOV 18 1970

HELIOCENTRIC CONIC

RL 150.68 LAL .00

RP 107.97 LAP -.97

RC 41.209 GL -4.91

PLANE TOCIrNTR I C tONI(

C3 Z6.032 V_L 5.102

LN(.J4 AZNTH LNCH TZN_
gO.00 7 4| 21

90.00 I1 56

100.00 8 41 LP_

IDO .DO 13 39

IIO.DO 9 8 19

IIO.DO 13 29 11

DISTANCE 172.791

LC_. 345.91 VL 24.808 GAL -4.60 AZL 91.01HCA 73.89 Sl44 115.79 ECC .31084 INC 1.0112 Vl 29.570

LOP 59.80 VP 56.225 GAP -17.70 ATP 90.28 TAL 190.35 TAP 264.25 RCA 79.80 APO 15|.79 V2 35.098

6P -11.13 74L 107.61 ZAP II.65 £TS 104.08 ZAE 159.18 EYE 339.35 74C 90.20 ETC 260.48 CLP 3.47

CL4 -24.55 R4L 234.78 RAO 6§68,1 _[k 12,141PTH 2.18 VHP 11.018 0PA -30.81 RAP 238.21 ECC 1.4284

L-I TINE INJ LAT |NJ I.CNG INJ RT AS(: INJ A2NTH INJ TIE PO C$T TIN INJ Z LAT INJ 2 LONG

1380.27 5.60 353.20 102.25 117.80 8 4 Z1 780.3 9.28 346.45

5820.68 16.40 278.05 109.74 100.64 13 33 59 5220.7 27.60 269.59

1186.52 3.59 357,85 101.14 119.70 9 1 8 586.5 7.51 331.26

5489.66 28.66 154,|4 110,|8 98.86 15 11 8 4889.7 29.59 245.46

1102,00 -.89 5L_8,66 98,55 124.17 9 26 41 502.0 3.6@ 322.45

5146.95 53.90 228.84 110.90 94.70 16 54 58 4546.9 34.18 219.61

OR61T CETERNINATZON ACCURACY

ST 270.5 SR 4_5.4 SS 96.9

CRT -.6572 CRS -.5579 CST .9717
LSA 474.1HSA 196.1SSA 19.1

ELI 469.0 EL2 185.0 ALF 1J7.27

OIFFERI[NTIAL CORR[CTICIqS

TO£ .1644 TRA -.5335 TC3 .2964 BAU .I10"_

AOg -.3786 RRA -.0_J"Z RC3 -.I113 Fd,J .02452

F0g -.0528 FRA .2130 ¥C3 -.8156 BSP 1961

.4127 8RA .5349 _5 .3166 FSP -174

NIO-g(X/R_ EXECUTION ACCURACY

SGT 747.9 S6R 442.7 $63 75.6

RRT -,2445 RRF .2764 RTF -.6661

St_ 869,1 R23 -.0379 RI3 .6753

`%1 759.3 SG2 4L:P'Z.8 THA 167.99

LAUNCH DATE SEP 9 1970 FLIG_IT TINE 72.00 ARRIVAL CATE NOV 2_ 1970

HELIOCENTRIC CONIC

RL 150.68 t.AL .{30

RP 107.93 LAP -.79

RC 41.891 6L -4.18

PLAN[ TOC[NTR I_ CONIC

C3 23.416 VHL 4.839
LNCH A;_4TH LNCH TINE:

*gO.DO 7 19 33

gO.DO 12 8 9

IDO.DO 8 22 19

I00.00 13 48 4

II0.OO 8 55 17

110.00 15 35

DISTANCE 179.551
LQ. 345.91 VL 25.091 GAL -4.63 AZL gO.SJ HO 77.11 5144 117.24 ECC .29552 INC .8078 Vl 29.570

k(:_ 65.01 VP 36.45Z GAP -16.59 AZP 90.18 TAL 191.22 TAP 268.53 RCA 82.59 APO 151.89 V2 35.111

GP -11.76 ZAL 109,06 ZAP 11.85 ETS 93.76 2_[ 156.79 ETE 538.69 2AC 89.70 ETC 260.69 CLP 1.46

OLA -25.51R_. 253.45 RAO 6568.0 VEL 12.033 PTH 2.15 VHP 10.404 OPA -31 .73 RAP 239.35 ECC 1.3854

L-I TINE INJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ T|N[ PC' C$T TIM INJ 2 LAT INJ 2 LONG

1411.77 4.60 554.97 96.68 117.97 7 43 5 811.8 8.31 348.25

5757.11 27.51 172.11 106.24 97.80 13 45 46 5137.1 28.10 263.53

1209.16 2.82 559.10 97.70 119.77 8 42 28 609.2 6.76 332.53

5414.95 29.55 248.69 IO6.52 _96.07 15 18 19 4814.9 29.86 239.92
1112,07 -1.27 329.19 95.15 124.16 9 11 49 512.1 3.22 522.98

5084.80 34.14 224.00 106.91 91.85 16 58 210 4484.8 54.02 214,76

CR61T OETERNINATIC_/ ACCURACY
ST 275.9 SR 425.3 SS 88.5

CRT -.6648 CRS -.4700 CST .9459

LSA 475.1MSA 196.8 SSA 20.3

ELI 471.7 EL2 185.9 ALF 118.06

OIFFERENTIAL COR_qECTIONS

TO£ .1610 TRA -.5142 TC5 .3649 BAU .1227

-.3589 RRA -.0_J7 RC5 -.1429 FAU .02'620

FOE -.O413 FRA ._1 ffC5 -.9685 OSP 2098

0(31[ .3954 _qA .5158 BC5 .5919 FSP -199

MI0-C(_S[ EXECUTION ACCURACY

`%T 775.8 SGR 449.9 ,%3 84.4

RRT -.2747 RRF .3112 RIF -.6849
S_ 896.8 R_5 -.0459 R13 .6954

,%1 789,8 ,%2 424.9 THA 167.18

LAUNCH 0ATE SEP 9 1970

HIlL I(XIrNTRZ C CONIC

RL 150.68 LAL .00

RP 107.89 LAP -._

RC 42.728 GL -3.35

PLANE T(XFNTR I C CONIC

C5 21.215 VNL 4.606

LNCH AFNTH LN(:H TINE

90.00 6 57 23

go.DO 12 19 12

I(30.00 8 2 31

I00.00 13 56 45

110.00 8 37 18

110.00 15 3/_ 28

FLIGHT TIN[ 74.00 ARRIVAL C4TE NOV 22 1970

CISTAN_E 186.323

LQ. 345.91 VL 25.350 GAL -4.68 A2L 90.61 H_ 80.32 SNA 118.61 ECC .28154 INC .6093 91 29.570

LOP 66.23 VP _6.622 GAP -15.53 ATP 90.10 TAL 192.15 TAP 272.48 RCA 85.22 APO 152.00 V2 35.123

GP -12.46 7AL 110.61 ZAP 12.47 ETS 83.86 FA[ 154.55 ETE 337.90 2AC 89.12 ETC 260.90 CLP -.59

OLA -22.33 RAL 232.06 RA0 6567.9 VEL 11.941 PTH 2.13 VHP 9.822 0PA -32.71 RAP 240,44 ECC 1.3491

L-I TIN[ INJ LAT TNJ LOI_ |NJ RT A$C INJ A_ITH INJ TIM[ PO CST TZN--$NJ 2 LAT INJ 2 LONG

1446.74 3.48 356.93 95.23 118.12 7 21 30 846.7 7.22 350.24

5654.24 27.93 266.13 102.69 94.86 13 53 26 5054.2 28.31 257.48

12_6.90 1.90 340.60 94.56 119.84 8 23 8 656.5 5.85 334.05

5359.72 29.74 243.13 102.83 93.17 15 25 45 4739.7 29.86 234.33

1127.49 -1.86 529.99 92.01 124.14 8 56 5 527.5 2.63 323.79

5021.49 34.17 219.06 102.93 88.92 17 2 9 4421.5 35.64 209.85

OIFFERIENTIAL COF_I[CTIONS

TDI[ .1565 TRA -.4947 TC3 .4412 BAU .1552

-.5599 RRA -.0aO'_;_C3 -.1808 FAU .0280_

FOE -.0258 FRA .2020 FC3-1.1453 ¢SP 2259

ECq[ .3742 BRA .4964 Be3 .4768 FSP -227

NI0-COJRSI[ EXECUTION ACCURACY CRBIT OETERNINATION ACCURACV

SGT 805.6 SGR 457.7 ,%3 94.2 ST 279.1 SR 423.2 SS 79.0

RRT -.,_ _ ._49_I RTf" -.7031 CRT -.6698 CRS -.5144 CST .8810

SG8 9"24.8 R_5 -.0493 RI3 .7151 LSA 473.2 MSA 196.9 SSA 21.8

,%1 8_0,7 ,%2 426.2 THA 166.25 ELI 471.6 EL2 185.9 ALF 118.70

LAUNCH DATE SEP 9 1970 FLIGHT TIN[ 76.130 ARRIVAL DATE NOV 24 1970

HELIOCENTRIC CCNIC 01STANCE 195.104

RL 150.68 LAL .0(3 LCL 545.91VL 25.586 GAL -4.73 AZL 90.41 t_O 85.54 SNA

RP 107,86 LAP -.41 LOP 69.45 VP 36,797 GAP -14.52 AZP
RC 43.711 6L -2.40 GP -13.24 7N. 112.25 ZAP 15._10 ETS

PLANE.TOC_NTRIC CON|C

C3 19.364 VHL 4.400 OLA -21.02 RAt. 230.65 RA0 6567.8 VF.L

LN_.I A2_TH LNCH TII4[ L-I TIN[ |NJ LAT

go.00 6 35 1 1485.22 2._4

9O.00 12 30 12 5572,24 Z_,2_

IDO.DO 7 42 14 12f_,51 .82

I00.00 14 5 40 5264.39 29.89

110.00 8 20 3G 1148.05 -2.65

110.00 15 45 47 4957.41 55.97

OIFFEI;nENTIAL CORRECTIONS

TO£ .1495 TRA -.4756 TC3 .GZ"Z5 _AU .147A

ROE -.3213 RRA -.0417 RC3 -.1258 FAU .0_016

FOE -.0055 FRA .1946 FC3-1.5483 BSP 2361

_OE .5542 BRA .4774 6C3 .5692 FSP -258

119.90 ECC .26885 IN( .4145 Vl 29.570

276.68 RCA 87.66 ARD 152.13 V2 35.135

536.99 ZAC 88.45 ETC 261.10 CLP -2.70

90.05 TAL 193.14 TAP

74.95 ZklE 152.46 KTE

11.864 PTH 2.10 VHP 9.271 OPA -33.74 RAP 241.46 ECC 1.3187

|NJ _ |NJ RT ASC INJ A2)ITH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
559.08 91.94 118.24 6 59 46 885.2 6.00 552.42

_.15 99.1_ 91.88 14 3 4 4972.2 28.22 251.49

_M2,34 91.15 119.88 8 3 22 668.3 4.79 335.81

237.54 99.16 90.23 15 33 25 4664.4 29.60 228.75

551.{_ B_._ 124.09 8 59 44 548.1 1.84 324.86

214.06 99.00 85.97 17 6 25 4357.4 33.04 204.95

NIO-COJRS[ EXECUTION ACCURACY CR_IT DETERNINATION ACCURACY
,%T 830.3 SGR 466.7 ,%3 105.2 ST 278.5 SR 418.7 SS 71,4

RRT -,_4_ R_" ._924 R1T' -.7195 CRT -.6680 CR5 -.0475 CST .7281

S_ 9_2.5 R_5 -.0570 R15 .7534 LSA 467.7 MSA 196.7 SSA 23.5

,%1 851.5 ,%2 427.1 THA 165.19 ELI 467.5 _L2 185.7 ALF 118.95

1502



JPL TM 33-99 EARTH--VENUS TRAJECTORIES iVOL 5 1970

LAUNCH OAT[ S£P 9 197D FLIGHT TIN[ 78.00 ARRIV,_L CATE NOV 26 1970

I-_L IOCENTRZ C CONIC

RL 150.68 LAL .00

RP 107.82 LAP -.ZZ

RC 44.8Z9 GL -1.35

PLANE TC_ENTRIC CONED

C3 17.818 VHL 4.ZZl

LNC,H ATNTH LNCH TINE

9O.O0 6 12 _7

90.00 12 41 12

100.00 7 21 40

100.00 14 14 _O

110.00 8 3 25

110.00 15 ,19 34

DIFFERENTIAL CCRRECTIONS

TOE .1402 TRA -.4_,_ TC3 .6081 6AU .T99-3

RDE -.3028 RRA -.0432 RC3 -.2785 FAU .032_0

FOE .0204 FRA .1858 FC3-1.5791 8SP 2488

60E .3337 BRA .4588 8C3 .6688 FSP -294

C l STANCE 199.890..

LOt. 345.91 VL 25.800 GAL -4.79 ATL _.22 HCA 86.76 SNA IZI .10 [CO .25736 INC .2218 V| 29.570

LOP 72.67 VP 36.957 GAP oI3.55 ATP 90._31 TAL 194.16 TAP -?80.92 RCA 89.93 4PO 1522.,77 V2 35.]46
GP -14.10 7AL II3.91 ?AP 14.90 ETS 67.,78 7AE 150.54 ETE 335.94 74C 87.69 ETC 261.29 CLP -4.t_7

CLA -19.58 RAL L>29.20 RAD 6567.7 VEL 11.798 PTH ,?.{39 VHP 8.749 CPA -34.83 RAP ,742.40 F'(C ] .2932

L-I TIME |NJ LAT IN| LONG IN| RT 45_ IN| A_ATH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LC_G

1527.15 .89 1.4,? 88.84 118.30 6 38 5 9,77.] 4.67 354.77

5491.28 Z8,30 254.23 95.6Z 88.92 14 1,? 43 4891.3 27.85 245.59

1304.32 -.40 344.32 88.I,? II9.89 7 43 24 704.3 3.58 357.79

5189.33 29.78 231.96 95.57 87.30 15 41 19 4589.3 -?9;09 Z,73.23

1173.47 -3.62 332.39 86.11 124.01 8 "22 59 573.5 .87 326.19

4892.94 33.55 209.08 95.19 83.05 17 I! 7 4292.9 3-?.23 2_0.10

MID-COURSE £X[CUT|ON ACCURACY OR6IT DETERMINATION ACCURAC_

S_T 856.0 SC_ 477.6 SG3 117.5 ST 274.6 SR 411.5 SS 71.[3

RRT -._q64 RRF .4393 RTF -.7346 CRT -.6605 CRS .3,763 C$T .4341

._ 980.2 1_3 -.0657 RI3 .750_q LS4 459.0 NSA 196.2 SS4 25.5

5(,I 882.| ,SGZ 427.4 THA 163.98 ELl 458.9 EL2 ]84.9 4LF 118.91

LAUNCH DATE S£P 9 1970 FLIGHT Till[ 80.00 ARRIVAL DATE NOV 28 1970

HELIOCENTRIC CONIC

RL 150.68 LAL .00

RP 107.79 LAP -.03

RC 46.073 GL -.-?O

PLANE TOCENTRI C CONIC

C3 16.533 VHL 4.066
LNCH A_I'MTH LNCH TIME

gO.O0 5 50L>Z

go.00 12 52 16

100.00 7 1 3

1130.OO 14 Z4 16

110.00 7 45 59

110.00 15 55 49

01STANCE 206.675

LOL 345.91VL 25.994 GAL -4.86 AZL g0.O3 PiCA 89.98 ,Y*4A 122.22 ECC .2470_ INC ,0262 Vl 29.570

LOP 75.89 VP 37.103 GAP -12.62 AZP g0.00 TAL 195._| TAP 285.I9 RC4 9-?.03 APO 152.4! V2 35,158

GP -15.05 ?AL 115.61 ?AP J6.61 ETS 60.87 7AE 148.80 ETE 334.73 74C 86.83 ETE 261.47 CLP -7.1I

DLA -18.01 RAL _Z7.BO RAO 6567.7 VEL 11,744 PTH 2.07 VHP 8,255 DP4 -35.99
L-I TIME IN| LAT IN| LONG IN| RT ASC JNJ A2_ATH IN| TIME P_ C$T TIN

1572.30 -.57 3.94 85.97 118.31 6 16 34 972.3

541J.54 18.06 248.41 9"Z.,74 86.01 14 Z2 27 4811.5

1344._ -1.76 346.51 85.30 119.85 7 23 _7 744.2

5114.87 29.42 _.46 9"Z.J! 84.43 15 49 30 4314.9

1203.40 -4.75 333,_ 83.44 123.89 8 6 3 603.4

48_8.44 32.91 L=04.15 91,56 BO.20 17 16 17 4228.4

DIFFERENTIAL CCRR1ECTION$

TOE .1289 TRA -.4389 TC3 .6951 BAU .1710

ROE -.2842 RRA -.0449 RC3 -.3395 FAU .03511

F0E .0333 FRA .1757 FC3-1.8386 flSP _607

80E .3120 8RA .4408 8C3 .7736 FSP -334

RAP 243.25 ECC 1.2721
INJ 2 LAT INJ 2 LONG

3.2-? 357.31

27.21 239.85

2.23 339.99

28.33 217.82

-.27 327.75

31.21 195.34

ORBIT DETER941NATION ACCURAC¢

ST 267.0 SR A01.0 SS 83.6

CRT -.6444 CRS .6644 CST .0753

LSA 447.4 HSA 195.4 SSA -?7.7

ELI 443.3 EL2 183.9 ALF 118.51

NID-COURS[ EX[CUTICN ACCURACY

`%T 880.2 `%R 490.9 `%3 131.3

l_T -.4295 _ .4898 RTF -.748,?

10(27.8 I_3 -.0758 R13 .7674

_1 912.6 .%2 4_7.6 THA 162.59

LAUNCH DATE SEP 9 1970 FLIGHT Till[ 82.D0 ARRIVAL C4TE NOV 30 1970

HCLI(XENTRIC CONIC OISTANC[ ,713.457

RL 150.68 LAL .(30 LCL 345.91 VL 26.170 GAL -4.93 ATL 89.84 HCA 93.,71 SNA 123.26 ECC .223771 INC .1601 V! 29.570

RP 107.76 LAP .16 LOP 79.12 VP 37.-?37 GAP -11.73 ATP 90._1 TAL 196.27 TAP -?89.48 RCA 93.96 APO 152.56 v,? 35.168

RC 47.431GL 1.06 GP -16.11 7AL 117.30 ZAP 18.61ETS 55.58 ZAE 147.23 ETE 333.35 7AC 85.84 ETC 261.62 CLP -9.44

PLAN[T(XENTRIC CONIC

C3 15.470 VHt. 3.933 DLA -16.34 RAL 226.45 RAC 6567.6 V[L

LNO_ A/_lTH LKH TIME L-I TINE IN| LAT

90.00 S 28 24 1620.48 -2.12

90.00 13 3 27 5333.18 27.56

1(30.00 6 40 35 1387.61 -3.22

100.00 14 33 58 5041.29 _8.81

110.(30 7 28 31 1237.43 -6.04

110.OO 16 2 31 4764.Z_ _2.07

0IFFERENTIAL CORI_[CTIONS

TOE .1119 TRA -,4247 TO3 .7709 8AU .J_34

I_E -.2646 _A -.04_4 RC3 -.40_3 FAU .03791

FOE .Og6Z FRA .11_ FC3-2.1_14 8SP _:_7

BOE .2873 eRA .417Z 6{:3 .8724 F_P -373

11.698 PTH 2.06 VHP 7.791DPA -37.23 RA_43,98 ECC 1.2546

IN| LONG IN| RT 43_ |NJ ATNTH IN| TIME PO CST TIH IN| ,? LAT IN| 2 LONG

6.63 83.35 118.24 5 55 Z5 1020.5 1.67 360.00

_42.73 89.04 83.Zl 14 32 2'0 4733.2 26.33 234.28

348.89 82.74 119.73 7 3 42 787.6 .76 342.37

Z21.07 88.86 81.66 15 57 59 4441.3 27.35 21,?.57

335.76 80.99 1_3.71 7 49 8 637.4 -1.57 329.52

199.34 88.16 77.47 17 21 55 4164.2 30.01 190.73

NI0-_IJ_S_ [XECUTION ACCURACY ORBIT [TETERNIN_TION ACCURACY

_GT 899.9 SGR _106.6 $63 146.3 ST 253.5 SR 386.1 SS 112.5

-.4654 I_F ._410 RTF -,7559 CRT -.6016 CRS .8550 CST -.1716

10_.8 1_3 -.0952 RI3 .7798 LSA 431.8 MSA 196.6 SSA 30.2

SGI 93_.1 _ 4_.7 THA 161.25 ELI 423.4 EL2 184.7 ALF 117.12

LAUNCH 0ATE SlIP 9 1970 FLIGHT TIE 84.00 ARRIVAL DATE DEC 22 1970

MEL IOCENTRIC CCNIC

RL. 150.68 LAL .130

RiP 107.7_ LAP .35

RC 48.893 GL 2.43

PLAN[ T(_ENTRIC C_i|C

C3 14.6OO _IL 3.87,I

LNO_ *_TH LNO4 TIME
gO.OO 5 6 _Z

gO.OO 13 14 _lO

100.00 6 20 14

100.00 14 44 O

110.00 7 11 10

110.00 16 9 43

01$TJUqCE L>_0.Z31

LOt. 345.91 VL 16.328 GAL -5.00 AZL. 89.63 HCA 96.44 S_AA 1_4.22 ECC .22940 INC .3533 VI 29.570

LOP 81.34 VP 37.3_ GAP -10.88 A_P gO.04 TAL 197,33 TAP _93.77 RCA 95.72 APO 152.72 V_ 35.179
GP -11.19 ]AL 118.9_ ZAP _0.87 ITS 51.23 Z_E 143.83 ETE 33].76 _/_ 84.73 [TC 261.76 CLP -J1.86

OLA -14.57 RAL L='ZS,J8 RAO 6_7.6 VEL 11,661PTH Z.05 VHP 7,354 OPA -38,56

L-I TIME INJ LAT INJ _ INJ RT AS_ INJ AZNTH INJ TIME PO CST TIM

J671.47 -3.76 9.A8 81.0"_ 118.09 5 34 4A 1071.5

5296.28 26.81 _37._3 86.07 80.54 14 42 _7 4656.3

1434.23 -4.79 3flj.46 _0.43 119.34 6 44 18 834.2

4968.75 27.g_ 115.84 85.83 79.02 16 6 48 4368.8

1275.20 -7.47 337.75 7B.B0 1_3.46 7 32 25 675.2

4700.55 31.03 J9A._6 83,0_ 74.88 17 28 3 4100.5
DIFFERENTIAL CORRECTIONS

TOE .IOO8 TRA -.dO3_ TC3 .8613 B/gJ .1935

RC_ -._4A8 RRA -.0489 RC3 -.4889 FAU .04113

F0E .1441 FRA .1518 FC3-2.4449 8SP _848

BOE .2648 gRA .4068 8C3 .9913 FSP -431

RAP 244.57 ECC 1.2403

INJ 2 LAT INJ 2 LONG
.03 -?.84

25.23 228.92

-.82 344.93
,76.18 207.50

-3.01 331.50

28.64 186.27

CR_IT DETERMINATION ACCURAC¢

ST 241.8 SR 368.0 $S 148.8

CRT -.5782 CRS .9321CST -.3235

LSA 421.7 HSA 192.5 SSA 33.0

ELl 401.5 EL2 180.8 ALF 116.61

NIO-(_JRS_ E_CUTIOql ACCURACY

S6T 9ZI.E S6R 5zg.z St,,3 163.8

I_T -.5Z17 RRF .599J RI"F -.7707

10_2.41_3 -.I000 R13 .7983

`%1 97_.5 SGZ A_7.7 THA 159.09
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970)

LAUNCH GATE $[P 9 1970 FLIGHT T|ME 86o00 ARRXVAL CATE 0EC 4 1970

HELIOCENTRIC COINIC CISTAN_E ZZ6.996

RL 150.68 LAL .00 LOL 345.91 VL 26.470 GAL -5.07 AZL 89.45 HEA 99.66 ,944 125.10 ECC .22201 INC .5486 Vl 29.570

RP 107.69 LAP .54 LCP 85.57 VP 37.46_ GAP o10.06 AZP 90.09 TAL 198.38 TAP 298.05 RCA 97.33 APO 151.87 VZ 35.188

RE 50.451 GL 3.8H ¢P -18.61ZAL 120.5Z ZAP 23.37 ETS 47.61 ?AE 144.59 £TE 3Z9.95 ZAC 83.48 ETC 261.86 CLP -14.40

PLANIETOC[NTRZC CON|C

C3 13.896 VHL 3.72R CLA -12.71RAL 224.01RAO 6567.5 VEL 11.631 PTH Z.04 VHP 6.945 CPA -39.99 RAP 245.0fl ECC 1.2287

LNCH AZMTH LNCH TII._ L-I TII._ [NJ LAT IN! L(_G IN! RT A$C IN! A_4TH IN! T[14[ PO CST TIM IN! 2 LAT IN! 2 LONG

90}.00 4 45 54 1724.96 -5.47 [2.48 78.99 117.83 5 14 39 1125.0 -1.70 5.83

90,00 13 26 29 5180.94 25.86 23[._ 83.37 78.05 14 52 50 4580.9 23.95 223.77

100.00 6 0 4| 1483.69 -6.45 354._ 78.45 119.25 6 25 25 883.7 -2.50 347.64

100.O0 14 54 23 4897.45 26.95 210.79 83.09 76.55 16 16 1 4297.4 24.83 202.63

110.OO 6 54 9 1316.25 -9.00 339.94 76.89 123.12 7 16 5 716.3 -4.58 333.65

110.OO 16 17 25 4637.65 29.83 190.16 81.|9 72.47 17 34 43 4037.6 27.14 182.O0

OIFFERENTIAL CCffR[CTION5 N|0-(,OUi_JE EXECUT|ON ACCURACY ORSXT DETERNINATXON ACCURACY

TCE .0839 TRA -.1881 TC3 .9346 BAU ._042 S_T 936.0 _ 5_.§ SI;3 |82.6 5T 223.2 _ 343.8 SS 197.1

RCE -.2230 RRA -.0510 RC3 -.5782 FAU .04475 RRT -.6672 _ .634_ RTg -.7790 CRT -.5|72 CRS .965| CST -.3702

rOE .2055 FRA .1388 FC3-2.7882 BSP 2957 SC_ |OINI.9 RZ3 -.|143 RI3 .8128 LSA 412.9 NSA 189.9 SSA 35.7

BOE .2382 8RA .3914 8(:3 1.099(] FSP -488 ._l 11301.1 _ 428.3 THA 156.89 ELI 369.9 EL2 179.2 ALF 114.95

LAUNCH OATK $1EP 9 1970 FLIGHT TIlE 88.00 ARRIVAL 0ATE CEC._ 6 1970

PIELXCX:[NTRIC CONIC

RL 1_O.68 LAL .00
RP 107.67 LAP .73

RC 52.096 GL 5,43

PLANKTOCENTRIC (CNIC

C3 13.334 VHt. 3.652
LNCH A2'NTH LNCH TINIE

90.00 4 23 34

9O.00 13 3829

100.0(3 5 41 31

100.00 19 _ 12

110.00 6 37 33

110.00 16 15 40
OIFFERIENTIAL C<_R_ECTI_

TOE .0641 TRA -.3754 TC3 .9906 BAU .2139

ROE -.1986 RRA -.0527 RE3 -.6772 FAU .04894
FOE .2806 FRA .IL=P69 FC3-3.1516 BSP 3026

BOE .2087 BRA .3791 Be3 1.2000 rsP -549

0ISTANE 133.747

LQ.. 343.91 VL L_.Sge GAL -5.|3 AZI. 89.15 14CA 102.89 SMA
LOP 88.80 VP 37.3_ GAP --9._ A2'P 90.17 TAt. 199.40 TAP

GP -L_.06 _'/q. |2}.96 ZAP _.|t gT$ 44.39 2'AE 143.48 gTE

125.90 ECC .21545 IN(: .7479 Vi 29.570

302.29 RCA 98.78 APO 153.03 V2 35.198

327.87 7AC 82.07 ETC 261.93 CLP -17.O6

OLA -10.78 RAL _"Z_.66 RAO 6567.5 VlEL 11.607 PTH 2.03 VHP 6.565 0PA -41.54 RAP 245.23 ECC 1.2194
L-J TINE IN! LAT |NJ _ IN! RT AS(; XNJ A2'I4TH IN! TIME: PO CST TIN IN! 2 LAT IN! 2 LONG

1780.75 -7.2_ 15.63 77.28 ||7.45 4 55 15 1180.7 -3.49 8.94

5107.15 24.72 L:_26,82 80.96 75.73 15 3 36 4507.1 22.52 218.84

1539.70 -8.17 357.1l 76.77 118.85 6 7 7 935.7 -4.26 350.50

4827.43 25.75 205,94 80.66 74.27 16 25 40 4227.4 23.34 197.97

1_O.25 -|0.63 342.3! 73.28 |L=_.68 7 0 13 760.2 -6.24 335.96

4575.65 28.48 185.84 79.68 70.24 17 41 56 3975.6 25.32 177.91

MI0-C(XIRSE EXECUTION ACCURACY Ciq_)lT DETERMINATION ACCURACY

S_T 945.0 S_ 590.6 363 203.2 ST 207.3 SR 313.0 SS 255.1

RRT -.60_) _ .7084 RTF' -.7839 CRT -.4189 CR$ .9782 CST -.3425

8QB |114.4 _3 -.1322 RI3 .8262 LSA 411.9 NSA 186.8 $SA 37.9

_! 1027.3 .SG2 431,8 THA 154.39 ELI 330.3 EL2 178.4 ALF 112.34

LAUNCH 0ATE Si[P 9 1970 FLIGHT Till[ 90.00 _RRIVAL 0ATE 0EC 8 1970

PIELI(XENTRIC CONIC

RL 150.68 LAL .00

RP 107.64 LAP .92

RC 53.818 GL 7.07

PLANIETOC[NTRIC CONIC

C3 12.897 VHL 3.591

LNO', _7Nr_ LN(_ TIME

90.00 4 5 56

90.0(] 13 50 54

I_0.00 5 23 0

100.0(] 15 16 31

110.00 6 21 29

110.00 16 34 31

0ISTANCE 240.484

LOt. 345.91 VL 26.711 GAL -5.19 AZL 89.05 I.K:A 106.13 SMA 126.63 ECC .20967 INC .9526 Vl 29.570

LOP 92.04 VP 37.655 GAP -8.52 AZP 90.26 TAL ZO0.38 TAP 306.50 RCA 100.08 APO 153.18 V2 35.206

GP -21.68 7AL 123.30 ZAP 29.08 ETS 41.99 ZAE 142.49 ET[ 325.49 IAC 80.49 ETC 261.96 CLP -19.87

OLA -8.79 RAL 222.06 RAO 6567.5 VEL 11.988 PTH 2.03 VHP 6.214 0PA -43.20 RAP 245.24 ECC 1.2122

L-I TINE INJ LAT INJ LONG INJ RT AS(: INJ A2'NTH INJ TIME PO CST TIN INJ 2 LAT INJ.2 LONG

18)8.64 °9.03 18.93 75.89 116.95 4 36 35 1238.6 -5.34 12.19

_O34.85 23.42 221.92 78.88 73.61 15 14 49 4434.8 2'0.95 214.12

1590.03 -9.94 .17 75.41 118.34 5 49 30 990.0 -6.08 353.51

4758.69 24.40 201.21_ 78.55 72.17 16 35 50 4158.7 21.73 193.50

1406.87 -12.33 344.85 73.99 122.14 6 44 56 806.9 -8.00 338.43

4514.62 27.00 181.70 77,51 68.19 17 49 46 3914.6 23.80 174.00

OIFIrER1ENTIAL CCltRIECTXONS NXO-C(_,IR._E E_CUTION ACCURACY CR_IT 0ETERMINATION ACCURACY

TOE .0398 TRA -._ TC3 1.0179 8AU ;LP_I5 ._T 944.2 _ 631.2 ._3 LP'_5.0 ST 190.5 SR 273.2 SS 325.0

ROE -.170_ RRA -.0§_1 RE3 -.7842 FAU .0_242 RRT -.63_ _ .7571 RTF" -.7828 CRT -.2498 CRS .9825 CST -.2251
rOE: .3746 FRA .!199 FC3-3.5191 8SP L_97 _ 1]3_,.7 R_3 -.1531 R13 .8382 L$A 425.7 MSA 183.9 $$A 38.7

80£ .1747 6RA .3718 8C3 ! ._849 FSP -(.06 S_| 1046.9 S_ 440.2 THA I'_| .57 ELI 280.4 EL2 179.7 ALF 107.06

LAUNCH OAT[ SEP 9 1970 FLIGHT TINE 91.00 ARRIVAL 0ATE 0EC 10 1970

HELIC(ENTRIC CONIC 01STANCE 247.201

RL 150._ LAL .00 LOt. 343.91 VL 215.812 GAL -3.25 A2'I. 88.84 NC.A 109.36 9AA 127.29 ECC .20459 IN( 1.1641 Vl 29.570

RP 107.61 LAP 1.10 LCP 95.27 VP 37.734 GAP -7.80 A_eP gO.39 TAL 201.)0 TAP 310.66 RCA 101.25 APO 153.33 v2 35.214

RE 55.612 GL 8.80 GP -23.47 _AL _24.46 _AP 32.19 ETS _9,72 _AIE 141.57 ETE 322.77 ZAC 78.72 ETC 261.95 CLP -22.84

PLAMETC_ENTRIC CONIC

C3 12.570 VHt.. 3.545 OLA -6.75 RAL _21,30 RAO 6567._ MEL |1.374 PTH 2.02 VHP 5.892 0PA -45.00 RAP 244.97 ECC 1.2069

LNCH AZNTH LN(H TINE L-! T|NIE IN! I._T !NJ _ IN! RT AS(: |NJ AZNTH !NJ T|NE PO CST TZM IN! 2 LAT[NJ 2 LONG
90.00 3 46 _8 |8_._4 -10.86 L_Z._ 74.84 116.31 4 18 )6 1298.6 -7.24 [5.58

90.00 14 3 50 4_3.8_ 2|,96 217.21 TL|2 71.68 15 _6 34 4363.8 19.27 209.59

IOO.(30 f 5 _ 1646.61 -1].73 3.40 74.66 117.69 5 32 32 1046.6 -7.95 356.67

100.CX1 1S 28 24 4691.11 Z'_.gZ |96.80 76.77 70.26 16 46 35 4091.1 20.02 189.21

110.00 6 3 58 14_.9_ -14.09 347.66 73.0_ 121.47 6 30 14 856.0 -9.82 341.06

110,[30 16 44 0 4434.3| 13.42 |77.75 7S.M 66.33 |7 38 14 )854.5 22.00 170.27

OIFFERENTIAL ¢O_q[CTION_ NI0-(.OJ_I_ [_E¢'UTICIN ACCURACY OK_IT OETERNINATION ACCURACY

TOE .0197 TRA -,_18| TC3 1.0709 _ ,2663 _GT 94_!._ _ 691.1 SG3 2_0.6 ST 178.1 SR 229.8 SS 389.5

ROE: -.|407 RRA -.0_ RC3 -.9l|| FAU .057"23 RRT -.6_51 _RF .B07Z RTF -.7914 CRT -.1626 CRS .9796 CST -.1931

FOE .4697 FRA .0295 FC3-3.94|6 B_P 3303 _ 1|73.6 1_3 -.|563 RI3 .8569 LSA 452.0 MSA 174.5 SSA 39.5
.1418 _A .3527 6(:3 1.4060 F_P -700 ._l 1088.6 _,2 438.6 THA 147.59 ELI 234.0 EL2 172.6 ALF 106.11
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5 197Op

LAUNCH CATE SEP 9 1970

HELIOCENTRIC CONIC

RL 150.6H LAL ,0_

RP 107.59 LAP 1.28

RE 57.469 GL I0.62

PLAN[TOCENTRIC CONIC

C3 12.341 VHL 3.513

LNCH ATMTH LNCH TIN_

_I.OO 3 Z8 41

_l.00 14 17 24

100.00 4 47 51

100.00 15 40 56

I10.0_ 5 51 4

I10.00 16 54 12

FLIGHT TIME 94.00 ARRIVAL CATE CEC 12 1970

CISTANCE 753.9_i

LCL 345.91 VL 26._3| GAL -5.29 ATL 88.62 HCA 112.59 5HA 127._7 ECC .?(]014 INC 1.3842 Vl 29.570

LOP 98.51 VP 37.804 GAP -7.10 AZP 90.53 TAL 202.16 TAP 314.75 RCA 102.28 APO 153.46 V2 35.222

GP -25.45 ZAL 125.43 lAP 35.74 [TS 37.65 ZA[ 140.70 ETE 319.69 ZAC 76.76 ETC 261.8B CLP -25.99

CLA -4.65 RAL 220.71 RAC 6567.5 EL 11.564 PTM 2._2 VHP 5.600 CPA -46.93 RAP 244.38 ECC 1.2031

L-I TIN? IN] LAT IN] LONG IN] RT ASC IN] ATMTM IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

1960.66 -I?.71 26.01 74.14 115.52 4 1 22 1360.7 -9.17 19.12

4893,98 2_1.41 217.69 75.70 69.94 15 38 58 4?94.0 17.49 205.23

1705.37 -13.58 6.79 73.70 116.89 5 16 16 1105.3 -9.87 359.97

46?4.56 71.32 192._') 75.33 68.54 16 58 1 4024.6 1H.72 185.09

1507.36 -15.90 350.45 77.39 120.67 6 16 17 907.4 -11.71 343.85

4395.28 23.74 173.96 74._ 64.66 18 7 27 3795.3 20.13 166.68

0IFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY CRSIT 0ETERMINATION ACCURACY

TOE .D175 TRA -.3]KH3 TO3 1.0765 BAU ,7474 SGT 937.$ SGR 759.0 SG3 276.5 ST 168.8 SR 174.1 SS 467.9

RCE -.1044 _A -.0579 RC3-1.0440 FAU .06185 RRT -.7109 RRF ._476 RTF -,7891 CRT .0257 CRS .9685 CST -.0675

FOE .5896 FRA .0_94 rc3-4.3393 8SP 34?4 _ 1206.2 _3 -.1662 RI 3 .8774 LSA 497.6 MSA 169.2 SSA 38.1

8CE .I052 _RA .3432 8C3 1.4996 rSP -78? SC,% %JL_r'}.5 .%? 446.6 THA 143.33 ELl 174.9 EL? 16_.0 ALr 70.02

LAUNCH CATE SEP 9 1970 FLI(PIT TIME 96.00 ARRIVAL CATE CEC 14 1970

HELIOCENTRIC CONIC CISTANCE ?60.577

RL 150.68 LAL .0(] LOL 345.91 VL 26.979 GAL -5.3} AZL 88.38 MEA 115.83 SMA 17_.39 ECC .19626 INC 1.6151 Vl 29.570

RP 107.57 LAP 1.45 LCP 10].74 VP 37.866 GAP -6.43 AZP g0.70 TAL L_32.94 TAP 318.77 RCA 103.19 APO 153.59 V? 35.229

RE 59.3_? GL 12.52 GP -?7.62 ZAL 126.19 ?AP 39.4_ ETS 35.71 ZAE 139.B1ETE 316.21 ZAC 74.59 ETC 261.74 CLP -?9.33

PLANE TOCENTRIC CONIC

C3 I?.?O0 VHL 3.493 0LA -2.52 RAL 2Z0.30 RAC 6567.5 VEL ]1.558 PTH 2.02 VHP 5.340 CPA -49._1 RAP 243.40 ECC 1.2008

LNCH AZMTH LNCH TIME L-I TIME IN] LAT IN] LONG IN] RT ASC IN] ASNTH IN] TIME PO CST TIM IN] ? LAT IN] ? LONG

90.00 3 11 ? 27374.B_ -14._6 29.61 73.79 114.56 3 44 47 1474.9 -11.13 27.87

90.00 14 31 44 4324.97 18.74 ?'08.3! 74.6} 63.37 15 5? 9 4??4.9 15.64 701.01

100.00 4 31 17 1766.27 -15.43 10.37 73.37 115.93 5 0 38 1166.3 -11.87 3.45

100.00 15 54 15 4558.77 19.6Z 188.35 74.75 66.99 17 10 14 3958.8 16.34 181.10

110.00 5 36 45 1561.05 -17.74 353.53 72.10 119.71 6 2 46 961.1 -13.65 346.80

110.00 17 5 11 4336.74 71.99 170.32 71,07 63.15 18 17 28 3736.7 18.?I 163.23

cIFrERENTIAL CCRRECTION5 MI0-COURSE EXECUTION ACCURACY CRSIT CETERMINATION ACCURACY

TOE -.0029 TRA -.3307 TC3 1.0563 BAU .2592 5/.,T 916.? SGR 640.9 S_3 303.? ST 164.5 SR 108.? SS 552.4

ROE -.0618 RRA -.0581 RC3-1.1371 FAU .06653 RRT -.7264 RRt" .3814 RTF -.7816 CRT .7578 CRS .9229 CST .0737

rOE .7770 FRA .0831 FC3-4.7217 BSP 3552 _ I743.6 R_3 -.]709 R13 .8888 LSA 561.6 MSA 165.2 SSA 35.4

8CE .0619 8RA .3358 8¢3 1.5B90 FSP -868 ,._,1 1156.? St,,? 457.9 THA 138.37 ELl 168.3 EL? 102.? ALF 15.45

LAUNCH CATE SEP 9 1970 FLIGHT TIME 98.00 ARRIVAL CATE CEC 16 1970

HELIOCENTRIC CONIC

RL 150.68 LAL .00

RP 107.55 LAP 1.62

RC 61.346 GL 14.57

PL4NETOCENTRIC CONIC

C3 12.144 VHL 3.485

LNCH ATMTH LNCH TIN[

".)0.00 ? 53 54

90.00 14 46 59

inn.on 4 15 5

IO0.OD 16 d ?9

110.00 5 2? 5H

110.00 17 17 5

L¢¢ 345.91 VL 27.047 GAL

LOP 104.9d VP 37,9?0 GAP

CP -Z9.99 Z4L I76.73 7AP

CISTANCE ?67.232

-5.37 AZL 88.14 HCA 119.06 SMA 128.85 ECC .19289 INC 1.8590 Vl 29.570

-5.79 ATP ,>_.90 TAL 203.64 TAP 327.7Q RCA 103.99 APO 153.70 v? 35.235

43.35 ETS 33.79 74E 138.86 ETE 312.37 ?AC 77.?0 ETC 261.53 CLP -32.90

CLA -.33 RAL ?20.06 RAC 6567.5 VEL 11.556 PTM ?.0? VHP 5.113 CPA -51.21 RAP 241.96 ECC 1.1999

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] A_MTM IN] TIME P_ CST TIM IN] ? LAT IN] 2 LONG

Z091.57 -16.41 33.84 73.80 113.41 3 ?8 45 1491.6 -13.10 26.72

4756.28 16.96 ?'04.06 73.91 66.98 16 6 15 A156.3 13.70 196.90

1879.68 -17.78 14.18 73.39 114.78 4 45 35 I?79.7 -13.79 7.12

4493.4G 17.83 ]84.32 73,51 65.61 17 23 72 3893.4 14.39 !77.22

1617.18 -19.CK1 356.8? 72.16 118.58 5 49 55 1017.2 -15.63 349.94

4278.67 20.16 166.81 7Z.29 61.79 18 ?8 ?3 3678.7 16.24 159.89

01FFERENTI4L CCRRECTIONS

TOE -.D148 TRA -.3755 TC3 1.1"_}7_ 8AU .2771

ROE -.0114 _A -.05(,_I RC3-1.33_7 F*U .07IC_

r0E .8817 FRA .08L_ FC3-5.0674 B?:=P 3694

BOE .0187 BRA .3_']4 6C3 1.6757 FSP -955

MI0-COURS[ EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

S_T 883.3 _ 937.9 SG3 330.0 ST 163.7 SR 43.8 SS 647.1

RRT -.7_2 RRF .90_ RTF -.7671 CRT .6088 CRS .3967 CST .1852

SGB 1_88.4 R23 -,1676 R13 .9059 LSA 643.1 MSA 167.5 SSA 32.0

SGI 1198.7 5(,2 472.Z THA 137.65 ELI 166.0 EL2 34.3 ALr 9.66

LAUNCH OATE SEP 9 1970 FLIGHT TIME 100.0(I ARRIVAL CATE CEC 18 1970

HELIOCENTRIC CONIC

RL 150.6_ LAL .[30

RP 107.53 LAP 1.79

RE 63.355 GL 16.62

PLANE T_CENTRIC CONIC

C3 IZ.tT0 VHL 3.489

LNCM AZMTH LNCH TIME

,-30.D0 2 37 9

9(].00 15 3 19

I00.00 3 59 ?3

ICE].OO 16 ?3 46

I10.00 5 9 39

110.00 17 29 59

0IFrERENTI4L CORRECTIONS

TOE -.077_ TRA -.37_ r) TC3 .9769 BAU ._86_

ROE .0487 RRA -.0fl32 RC3-1.4951 FAU .07527

rOE 1.0513 FRA .0890 FC3-5.3510 BSP 3850

80E .0534 eRA .3773 6C3 1.7597 FSP -I037

GISTAN_E 273.363

LOL 345.91 VL 27.105 GAL -5.39 _7L 87.88 HC_ 122.30 SMA 129.24 ECC .IH998 INC 2.1189 Vl 29.570

LC_ ° 10_.23 VP 37.9_7 GAP -5.]7 ATP 91.13 TAL ZO4.25 TAP 3?6.55 RCA 104.69 APO 153,80 V? 35.240

GP -32.56 ZAL IZ7.03 Z*P 47.49 ETS 31,83 ZAE 137.78 ETE _W3_.03 ZAC 69.60 ETC 761.23 CLP -36.71

OLA 1.913 RAL _?0.01 RA0 6567.5 V1EL 11.557 PTH 2.02 VHP 4,922 OPA -53.53 RAP ?39.98 ECC 1.7003

L-I TIN? IN] LAT IN] LCIN_ IN] RT ASC IN] ATMTH IN] TIME PO CST TIM IN] ? LAT IN] Z LC,NG

2161.17 -18.74 38.13 74.]8 112.04 3 13 10 1561.? -15.09 30.87

4687.58 15.09 ]99.89 73.55 65.75 16 71 ?6 40B7.6 11.68 192.96

1895.95 -19.12 18.23 73.79 113.43 4 }0 58 1295.9 -15.79 II.OE

44?8.03 15.95 180.3kq 73.13 64.38 17 37 34 3828.0 12.37 173.42

1676.00 -?1.47 .35 7_._3 117.26 5 37 35 1076.0 -17.65 353.31

47_.75 18.26 163.39 71.87 60.59 18 40 _ 36?0.7 14.71 156.62

MI0-COURSIE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 837.4 _ ]'049.9 St-,3 355.6 ST 164.4 SR 89.7 SS 736.1

RRT -.7J79 RRF .9}02 RTF -.7411 CRT .0466 CRS -.9035 CST .7510

S(,B 1342.9 R'Z3 -.]548 RI3 :9?33 LSA 741.7 MSA 161.1 SSA ?8,4

_,I |250.6S(,? 489.4 THA 176.19 EL] 164.5 EL? B9.6 4LF ?,07

156)5



JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5, 197OJ

LAUNCH CATE SEP 9 1970 FLIGHT TIE 107.00 ARRIVAL CATE CEC 20 1970

HELIOCENTRIC CONIC

RL 150.6H LAL .00

RP 107.52 LAP 1.95

RC 65.403 GL 18,83

PLANE TL-_ENTRIC CONIC

C3 12.2_0 VHL 3.504 CLA

LNCH A?HTH LNCM TIME L-I TIME INJ LAT

90.00 Z _ 38 Z234.31 -20.04

00.00 15 L:_ 57 4618.25 13.11

100.00 3 43 56 1965.61 -L_.95

100.00 16 40 EO 4362.18 13.98

II0.00 4 56 41 1737.93 -23.35

llO.DO 17 44 A 4162.62 16.Z9

01FFERENTIAL CCRRECTIONS

TOE -.0237 TRA -.32A6 TO3 .8081 8AU .3014

ROE .1210 RRA -.0452 RC3-I.6484 FAU .07849

FOE 1.2377 FRA .II00 FC3-5.5334 B.%° 3991

BOE .1233 BRA .3278 Be3 1.8358 FSP -1102

CISTANCE 280.470

LC_ 345.91 VL 27.155 GAL -5.41 AZL 87.60 HCA 125.54 SMA 129.58 ECC .18748 INC 2.3981 Vl 29.570

LL._° Ill,47 VP 38.007 GAP -4.57 ATP 91.39 TAL 204.76 TAP 3_'J,30 RCA 105.29 APO 153.88 v2 35.245

GP -35.32 ZAL I27.07 ZAP 51.83 ETS 29.73 ZAE 136.51 ETE }03.37 ZAC 66.79 ETC 260.83 CLP -40.77

4.19 RAL 220.15 RAO 6567.5 ',tEL 11.561 PTH 2.02 VHP 4.769 CPA -55.94 RAP 237.36 ECC 1.2021

INJ LONG INJ RT A,_C INJ A2'MTH INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

42.73 74.95 110.43 2 57 52 163A.3 -17.08 35.31

195.76 73.55 6A.67 16 37 55 4018.2 9.59 188.85

22.60 74.58 111.83 4 16 42 1365.6 -17.80 15.22

176.49 73.12 63.30 17 53 2 3762.2 10.28 169.65

4.17 73.43 115.70 5 25 39 1137.9 -19.70 356.93

lEO.04 71.81 59.52 18 53 27 3562.6 12.12 153.41

NIC-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

,S_T 778.1 _ 1174.5 ,S_3 378.3 ST 165.2 SR 202.1 SS 835.4
RRT -.6812 _ .94645 RTF -.6959 CRT -.1413 ORS -.9840 CST .2661

5[,.8 1408.9 RZ3 -.1312 RI3 .9401 LSA 859.9 MSA 161.3 SSA 24.6

S(,I 1313.6 ,_T,2 509.4 THA 119.07 ELI 205.8 EL2 160.7 ALF I07.40

LAt.,INCH GATE SOP 9 1970 FLIGHT TIME JO4.00 ARRIVAL GATE 0EC 22 1970

HELIOCENTRIC CONIC

RL 150.68 LAL .00

RP 107.51 LAP 2.11

RC 67.486 GL 21.17
PLANETOCENTRIC CONIC

C3 12.482 VHL 3.533

LNCH AZMTH LI_NCH TI_

O(3.00 2 4 5

90.00 15 40 9

tOO.U0 3 28 32

tO0.00 16 58 23

IIO.DO 4 43 54

110.00 17 39 _0

GIFFERENTIAL CORI_ECTIONS

TOE -.0084 TRA -.3213 TO3 .6799 BAU .32Z5

ROE .2016 RR4 -.0374 RC3-1.8092 FAU .08148

FOE 1.4136 FRA .1253 FC3-5.6511 8SP 4352

BGE .2018 BRA .323fl BC3 1.9327 FSP -1187

0I STANCE 287.050

LOt. 343.91 VL 27.196 GAL -5.41 AZL 87.30 MCA 128.77 5HA

L(_ 114.71 VP 38.040 GAP -3.99 AZP 91.69 TAL 205.18 TAP

GP -38,26 ZAL IE6.86 ZAP 56.34 ETS 27.4! ZAE 135.00 ETE

129.87 ECC .18533 INC 2.7009 Vl 29.570

333.95 RCA 105._0 APO 153.94 v2 35.249

298.38 ZAC 63,79 ETC 260.31 CLP -45.10

OLA 6.34 RAL 22"d0.48 RAg 6567.5 VEL |!.370 PTH 2.02 VHP 4.655 OPA -58.38 RAP 233.97 ECC 1.2054

k-I TINE INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

Z311.89 -2I.BO 47.74 76.13 108.53 2 42 37 1711.9 -19.07 40.13

4547.39 11.0! 191.63 73.94 63.75 16 55 57 3947.6 7,40 184.81

2039.48 -L_Z.74 27.35 75.78 109.94 4 2 32 1439,5 -19.82 19.78

4295.23 11.89 172.61 73.48 62.37 18 9 58 3695.2 8.10 165.8_

1803.60 -2fl.23 8.35 74.69 113.87 5 13 58 1203.6 -21.79 .89

4103.88 14.23 156.73 72.12 38.39 19 7 54 3503.9 9.97 150.23

MIO-OOURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 7II.4 5GR J320.9 ,_3 398.2 ST 158.6 SR 329.7 SS 923.7

RRT -.6243 RRF .9595 RTF -.6274 CRT -.0411 CRS -.9945 CST .1174

J500.3 R_3 -.I044 RI3 ,9545 LSA 980.3 MSA 159.4 SSA 21.9

SGI I406.6 5(,2 52|.9 THA 111.72 ELI 329.8 EL2 158.4 ALF 91.47

LAUNC_ GATE 5_P 9 1970 FLIGHT TINE 106.00 ARRIVAL GATE CEC 24 1970

HELIOCENTRIC CONIC

RL 150.68 LAL .00

RP 107.50 LAP 2.25

RC 69.600 GL 23.64

PLANE TOCENTRIC CONIC

C3 12.787 VHL 3.576

LNCH ATNTH LNCH TIN[

90.00 1 47 14

90.00 16 I 18

1OO.00 3 12 57

I00.00 17 18 I_

110.00 4 31 I0

110.00 18 16 31

CIFFERENTIAL CORRIECTIONS

TOE .0167 TRA -.3_28

ROE .2981 RRA -.0_21

FOE 1.5951FR4 .1596

80£ .2985 BRA .3235

CISTANCE 293.605

LOL 345.91 VL 27.2}0 GAL -5.41 AZL 86.97 HCA 132.01 SNA 130.10 ECC .18351 INC 3.0325 Vl 29.570

LOP 117.96 VP 38,068 GAP -3.43 AZP 92.03 TAL 205.50 TAP 337.51 RCA 106.23 APO 153.98 v2 35.253

GP -41.34 ZAL 126.38 /AP 60.95 ETS 24.82 ZAE 133.19 ErE 293.15 ZAC 60.62 ETC 259.65 CLP -49.70

CLA 8.98 RAL 221.02 RAO 6567.5 VEL 11.583 PTH 2.03 VHP 4.585 CPA -60.H2 RAP 229.70 ECC 1.2104

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ A_ATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2395.03 -23.50 53.25 77.76 I06.27 ? 27 9 1795.0 -21.04 45.43

4474.78 8.79 187,43 74.74 62.97 I7 15 52 3874.8 5.09 180.70

2118.55 -24.48 32.38 77.43 107.72 3 48 16 1518.6 -21.83 24.79

4226.49 9.69 168.69 74.26 61.58 18 28 42 3626.5 5.82 162.04

IH73.77 -27.08 12.96 76.40 III.70 5 2 24 1273.8 -23.89 5._5

4044.03 12.08 153.43 72.84 57.78 19 23 55 3444.0 7.74 147.02

NIO-COURSE EXECUTION ACCURACY ORBIT GETERMINATION ACCURACY

TC3 .5091 6AU .3442 ._7,,T 638.3 5GR J473.3 ,5(;3 411.3 ST 159.7 SR 479.6 SS 1014.1

RC3-1.9482 FAU .08277 RRT -._0_9 RRF .c_q9 RTF -.m_023 CRT .1827 ORS -.9978 CST -.1340

FC3-5.6042 8SP 4668 _ 1605.6 R23 -.0723 RI3 .9663 LSA 1121.7 MSA 159.5 ssA 19.0

BC3 2.0136 FSP -1236 5(;I 1313.6 S_Z 5}6.0 THA 104.18 ELI 480.6 EL2 156.7 ALF 86.10

LAUNCH GATE 5_.P 9 1970 FLIGHT TINE I08.00 ARRIVAL OATE CEC 26 1970

HELIOCENTRIC CONIC

RL 150.68 LAL .00

RP 107.49 LAP 2.39

RC 71.740 GL 26.27

PLANETOCENTRIC CONIC

C3 13.216 VML 3.635

LNCH AZMTH LNCH TIE

90.00 1 29 40

90.00 16 24 49

tOO.U0 2 56 5O

lO0,O0 17 40 20

II0.00 4 18 14

110.00 18 35 25

0IST_NCE _00.133

LOL 345.91 VL 27.257 GaL -5.40 AZL 86.60 HC_ 135.25 S_A

LOP 121.20 VP 38.089 GaP -2.90 AZP 92.42 TAL 205.72 TAP
GP -44.53 ZAL 125.62 ZAP 65.59 ETS 21.87 ZAE 131.07 ETE

I]0.29 ECC .18197 INC 3.3999 vl 29.570

340,97 RCA 106.58 APO 154.00 v2 35.255

287.76 ZAC 57.32 ETC 258.85 CLP -54.58

OLA 11.51RAL 221.76 R_O 6567.3 VEL 11.602 PTH 2.03 VHP 4.563 OPA -63.16 RAP 224.43 ECC 1.2175
L-I TIME INJ LAT |NJ LONG INJ RT A,_ INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2485.31 -25.08 39.39 79.88 103.59 2 11 6 1885.3 -22.97 51.35

4398.73 6.41 183.11 75.99 62.36 17 38 7 3798.7 2.66 I 76.44

22_34.22 -26.13 _1.42 79.58 I05.07 3 33 34 1604.2 -23.80 30.39

4155.05 7.35 164.68 75.48 60.95 18 49 35 3555.1 3.42 158.10

1949.50 -28.88 18.12 78.63 109.14 4 50 43 1349.5 -26.00 10.12

3982.54 9.83 150.09 73.98 57.09 19 4! 48 3382.5 5.42 143.77

ORBIT 0ETERMINATION ACCURACY

ST 182.9 SR 646.0 SS 1097.4
CRT .5119 ORS -.9990 CST -.4831

LSA 1276.3 MSA 160.0 SSA 16.5

ELI 653.] EL2 155,4 ALF 81.26

OIFFERENTIAL CORRECTIONS

TGE .0599 TRA -.3244 TC3 .3131 BAU .3685

ROE .4089 RRA .OOOl RC3-2.0618 FAU .08250

FOE 1.7635 FRA .2_044 FC3-5.4040 BSP 5049

BOE .4132 8RA .3244 _C3 2.0855 FSP -I263

MIO-COI_SE EXECUTION ACCURACY

SGT 577.0 _ 1631.7 SG3 416.8

RRT -._980 RRF .9758 RTF -.2887

5GB 1730.7 R_3 -.0A07 RI3 .975(]

S(,I 1641.9 SG2 547.3 THA 96.77

1506



JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970)

LAUNCH DATE SEP 9 1970 FLIGHT TIE 110.00 ARRIVAL DATE DEC 28 1970

HEL IC_ENTRI C CONIC

RL 150.68 LAL .00

RP 107.48 LAP 2.53

RC 73.903 GL 29.08

PLAN[ TC_ENTRIC CCIN 1C

C3 13.801 VHL 3.715

LNCH ATMTH LNK_H TIN[

90.00 I I0 51

90.00 16 51 21

I00.00 2 39 42

IOO.O0 18 5 II

I lO.OO 4 4 47

I10.00 18 56 35

OI FFERENT IAL CORR1ECTIONS

TDE .1255 TRA -.3248 TC3 .0971 8AU .3944

ROE .5350 RRA .031Z RC3-Z.|354 FAU .Ot')O_

FDE 1.9109 FRA .Z595 FC3-5.0411 8SP 5471

DoE .5495 8RA .3263 BC3 2.1376 FSP -1259

DISTANCE 306.635

LOt. 345.91 VL 27.278 GAL -5.37 A?L 86.19 HCA 138,48 SNA 130,44 ECC ,18067 INC 3.8117 Vl 29.570

LOP 124.45 VP _1.106 GAP -2,38 A2P 92.86 TAL 205.84 TAP 344.32 RCA 106.87 APO 154.00 v2 35.257

GP -47.79 7AL 124.58 TAP 70.19 ETS 18.52 7AE 128.62 ErE 282.28 ZAC 53.92 ETC 257.87 CLP -59.71

CLA 14.14 RAL 222.73 RAO 6567.5 EL 11.627 PTH 2.04 VHP 4.592 OPA -65.34 RAP 218.06 ECC 1.2271

L-I TINE ZNJ LAT INJ LONG INJ RT ASC INJ A2_ATH ZNJ T|I_ PO CST TIM INJ 2 LAT INJ 2 LONG

2584.94 -26.49 66.34 82.53 100.36 J 53 56 1984.9 -24.79 58.08

4317.98 3.84 178.57 77.77 61.92 18 3 19 3718.0 .05 171.93

2298.37 -27.62 45.01 82,28 101.91 3 18 1 1698.4 -25.70 36.74

4079.77 4.85 160.50 77.21 60.47 19 13 11 3479.8 .88 153.96

L:_332.16 -30.58 23.95 81.43 106.07 4 38 39 1432.2 -28.08 15.65

3918.75 7.45 146.68 75.61 56.54 20 l 54 3318.8 3.00 140.42

NIC-COUREWE [X[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 556.4 S_ 1789.0 SG3 413.3 ST 248.0 SR 828.6 $5 1171.1
RRT .0197 RRF .9809 RTF .0328 CRT .7674 CRS -.9995 CST -.752_

1873.5 _3 -.0113 RI3 .9809 LSA 1445.7 MSA 161 .2 SSA 14.2

S_I 1789.0 $62 556.3 THA 89.61 ELI 849.0 EL2 154.8 ALF 76.58

LAUNCH DaTE SEP 9 1970 FLIGHT TINE I12.00 ARRIVAL DATE DEC 30 1970

HELIOCENTRIC CONIC

RL 150.68 LAL ,00

RP 107.48 LAP 2.65

RC 76.087 GL 32.07

PLANE TC_£NTRIC CONIC

C3 14.591 VHL 3.8_0
LNCH A2'NTH LNCH TINE

90,00 0 49 34

90.00 17 21 53

I00.00 2 2O 53

100.00 18 33 34

110.(30 3 50 25

110.00 19 20 32

O IFFFR1ENT IAL CORR1ECTION$

TOE .2214 TRA -.3205 TC3 -.1231 8AU .42_

ROE .6736 RRA .0"1"09 RC3-2.1630 FAU .07662

FOE 2.0218 FRA .3164 FC3-4.5461 BSP- 5984

80E .7091 BRA .3282 8C3 2.1663 FSP -123fl

01 STANCE 313.108

LC_. 345.91 VL 27.293 GAL -3.34 AZL 85.72 H(A 141.72 SNA

LCP i27.70 VP 38.118 GAP -l._q A2'P 93.36 TAL 205.87 TAP

6P -51.10 7AL 1_3,24 ZAP 74.66 ETS 14.72 Z_ 125.87 FTF

J30.54 ECC _17960 INC 4.2797 Vl 29.570

347.58 RCA 107.10 AF_ 153.98 V2 35.258

276.79 2AC 50.45 ETC 256.70 CLP -65.08

0LA 16.91RAL L_23.93 RA0 6567.6 VlEL 11.661 PTH 2.05 VHP 4.679 OPA -67.27 RAP 210.53 ECC 1.24_1
L-I TINE INJ LAT INJ LONG INJ RT A,T_ INJ A_TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LCtAG

2697.11 -27.62 74.35 85.76 96.51 I 34 51 2097.1 -26.43 65.89

4230.35 1.02 173.67 B0.16 61.70 18 32 23 3630.3 -2.77 167.04

2403.69 -28.87 52.39 85.58 98.11 3 0 57 1803.7 -27.45 44.07

3999.O1 2.12 156.O5 79.55 60.18 19 40 13 3399.0 -1.86 149.53

2123.58 -32.12 30.63 84.g0 102.39 4 25 48 1523.6 -30.08 22.01

_651.88 4.92 143.15 77.B0 56.13 L_0 24 44 3251,9 .44 136.93

NI0-COURS_ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

,_,,T 609.5 S(,R 1940,1 5(,3 400.7 ST 364.7 SR 1012.2 SS 1228.1

RRT .3_0 RRF ._46 RTF .3837 CRT .8958 CRS -.9998 C$T -,8890

L_033.6 RZ3 .OI2B R13 .9848 LSA 1624.6 MSA 162.1 SSA 12.Z

S_I 1954.2 5_2 562.7 THA 82.BO ELI 1064.8 EL2 154,1 ALF 7],71

LAUNCH DATE SKP 9 1970 FLIGH_ TINE 114.00 ARRIVAL DATE JAN 1 1971

HELIOCENTRIC CONIC

RL 150.68 LAL ._0

RP 107.48 LAP 2.77

RC 78.289 GL 35,26

PLANE TOCENTRIC CONIC

C3 15.659 VML 3.957

LNCH AZNTH LNCH TIN[
90.00 0 25 23

90.00 17 57 58

100.00 1 59 17

100.00 19 6 45

II0.00 3 34 32

110,00 19 48 0

DIFFERENTIAL CORRECTIONS

TOE .3532 TRA -.3103 TC3 -.3392 8AU .4505

ROE .8269 RRA .1236 RC3-2.1251 FAU .07102

FOE 2.0974 FRA .3789 FC3-3.9264 BSP 6506

80E .8992 8RA .3340 BC3 2.1520 FSP -1176

0ISTANCE 319.554

LOt. 345.91 VL 27.302 GAL -5.30 ATL 85.18 HCA 144.95 SMA 130.61 ECC .17871 INC 4.8199 Vl 29.570

LOP 130.95 VP _8.125 GAP -1.40 ATP 93.95 TAL 205.80 TAP 350.75 RCA 107.27 APO 153.95 v2 35.259

GP -54.43 7AL 121.61 ZAP 78.89 ETS 10.46 ZAE 122.83 [TE 271.33 7AC 48.95 ETC 255.31 CLP -7_.66

CLA 19.80 RAL 225.38 RAG 6567.6 VEL 11.707 PTH 2.06 VHP 4.831 DPA -68.88 RAP 201.86 ECC 1.2577

L-I TIN[ INJ LAT INJ LONG INJ RT AS_ INJ AZ'NTH INJ TIN[ PO CST TIM INJ 2 LAT INJ _ LONG

2827.03 -28.26 83.80 89.60 91.82 I 12 30 2227.0 -27.71 75.18

4132.08 -2.15 168.19 83.31 61.76 19 6 50 3532.1 -5,91 161.53

2524.23 -29.70 61.45 89,53 93.52 2 41 22 1924.2 -28.90 52.73

3910.12 -.89 151.18 82.61 60.12 20 II 55 3310.1 -4.86 144.64

2L_6,27 -33.35 38.39 89.10 97,96 4 11 38 1626.3 -31.89 29.46

3780.85 2.22 139.43 80.67 55.88 20 51 I 3180.8 -2.27 133._3

NI0-COURS( EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 749.4 S6R 2073,_ ,f_3 378.8 ST 531.2 SR 1199.7 SS 1270.3

RRT .6262 RRF .9873 RTF .6419 CRT .9487 CRS -.9999 CST -.9457

S_8 2204.5 R_3 ,0341 RI3 .9871 LSA 1818.8 MSA 163.9 SSA 10.5

$61 2129.9 SG2 568.7 THA 76.25 ELI 13502.9 EL2 154.6 ALF 66.87

LAUNCH DATE SEP 9 1970 FLI(#IT TINE I16.00 ARRIVAL DATE JAN 3 1971

HELIOCENTRIC CONIC

RL 150.68 LAL .00

RP 107.48 LAP 2.87
RC 80.507 GL 38.66

PLANE TOC[NTRIC CONIC

C3 17.118 VHL 4,137

LNCH A_MTH LNCH TIN[

90.00 23 50 28

90.00 18 42 41

I00.00 1 32 5A

I00.00 19 46 51

110.00 3 16 12

110.00 20 20 3

DIFFERENTIAL CORRECTIONS

TOE .5313 TRA -.2896

ROE .9905 RRA .1892

FOE 2.1281FRA .4380

8OK 1.1240 8RA .3459

01STANCE 325.972

LOL 345.91 VL 27.307 GAL -5.24 AZL 84.55 HCA 148.18 _A 130.64 ECC .17800 INC 5.4546 VI 29.570

LCP 134.210 VP _8.128 GAP -.93 A2'P 94,64 TAL 205.64 TAP 353.81 RCA 107.38 APO 153.89 VZ 35.25_
GP -57.77 2AL 119.68 ZAP 82.80 ETS 5.71 Z_E 119.54 ETE 265.94 7AC 43.42 ETC 253.65 CLP -76.41

OLA 22.84 RAL 227.10 R*0 6567°7 VlEL 11.769 PTH

L-I TIM[ INJ LAT INJ LON_
2984.66 -28.06 95,32 94,01 86.06 24 40 13

4015.18 -5.89 161.64 87.48 62.25 19 49 36

2667.04 -29.83 72.05 94.12 87.94 2 17 21

3808.03 -4.34 145.56 86.63 60,40 20 50 20

2343.88 -34.09 47.48 94.09 92.63 355 16

3703.96 -.72 135.42 84.37 55.82 21 21 47

NI0-COU_SIE _CUTION ACCURACY
TC3 -.5315 I_U .4777 S_T 961.3 56R 2160.0 S_3 348.7

RC3-2.0186 FAU ,06400 RRT .7731RRF .9_91RTF .7886

FC3-3.2365 _SP 7071 _ 2382.5 1_3 .0521 R13 .9884

8C3 2.0874 FSP -1094 ,$01 2312.1 $62 574.9 THA 69.88

2.08 VMP 5.0610PA -70.13 RAP 192.14 ECC 1.2817

INJ RT ASA_ INJ A2'tATH INJ TIN[ PC) CST TIM INJ 2 LAT INJ 2 LONG

2384.7 -28.31 86.66

3415.2 -9.56 154._8

2067.0 -29.79 63.25

3L_08.0 -_.25 138.96

1743.9 -33.35 38.3_

3104.0 -5.20 129.Z0

ORBIT OETERMINATION ACCURACY

ST 747.3 5R 1375.2 SS 1292.0

CRT .9717 CRS -.9999 CST -,9707

LSA L_22.7 MSA 166.0 SSA 9.0

ELI 1557.4 EL2 155,8 ALF 61.86
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE SEP 9 1970

HELIOCENTRIC CONIC

RL 150.61_ LAL .00

RP 107.48 LAP 2.97

RC 82.739 GL 42.29

PLAN_ T(XENTR IC CONIC

C3 19.154 VHL 4.376

LNCH A_'MTH LNCH TIME

90.00 23 4 28

90.00 19 44 48

100.00 0 57 0

100.00 20 3_ _3

110.00 2 _3 49
110.0{'1 k:_ 58 33

FLIGHT TIME 118.00

CISTANCE 337.361

LOL 345.91 VL 27.3(]7 GAL -5.1H AZL H3.7H HCA 151.40 S,NA 130.64 ECC .17744

LOP 137.45 VP 3H.I27 GAP -.4H AZP 95.46 TAL 205.39 TAP 356.79 RCA 107.46

GP -61.15 74L 117.46 7AP 86.29 ETS .46 7AE 116.02 ETE 260.59 ZAC 39.85

CLA 26,02 RAL 229.12 RAC 6567.8 V£L 1t.855 PTH 2.10 VHP 5.385 OPA -7!.00

L-I TINE INJ LAT INJ LON6 INJ RT AS_C INJ A2'IWTH INJ TIME PO CST TIM

3197.96 -26.12 110.60 98.65 78.65 23 57 46 2598.0

3854.34 -10.fl8 15Z.45 93.L_ 63.70 20 49 2 3254.3

2847.83 -28.64 85.35 99.16 81.06 1 44 28 2247.8

3679.70 -8.61 1_.42 91.99 61.26 Z1 40 12 3079.7

2A82.31 -3A.00 58.29 99.86 86.2A 3 35 II 1882.3

3617.98 -4.00 130.93 89.17 56.02 21 58 51 3018.0

ARRIVAL CAT[ JAN 5 1971

INC 6.2161 Vl 29.570

APO 153.82 V2 35.257

ETC 251.67 CLP -82.30

RAP 181.53 ECC 1.3152

INJ 2 LAT INJ 2 LONG

-27.42 102.18

-14.33 145.47

-29.58 76.67

-12.38 131.66

-34.15 49.04

-8.44 124.65

OlFFERENTIAL CORRECTIONS NIC-COURSE EXECUTION ACCURACY

TOE .76H7 TRA -.2533 TC3 -,6_310AU .5024 SGT 1227.3 _ LPZ_O.7 5_3 312.4

RCE 1.1630 RRA .2712 RC3-1.8391FAU .05584 RRT .8503 _ .9903 RIT .8664

FOE 2.1167 FRA .4924 FC3-2.5241 8.5P 7637 ,_ 2563.6 R'Z3 .0681RI3 .9890

BOE 1.3941 6RA .3711 8C3 1 .9619 FSP -989 ._I 2496.6 $62 582.3 THA 63.58

LAUNCH OAT[ ,_P 91 1970 FLIGHT TINK IZ0.00

P_LIC_ENTRIC CONIC 0ISTANCE 338.719

CRBIT OETERMINATION ACCURACY

ST 1012.5 SR 1528.0 SS 1293.6

CRT .9824 CRS-1.0000 CST -.982S
LSA 2237.1MSA 168.8 SSA 7.7

ELI 1826.2 EL2 15P.1ALF 56.65

RL 150.68 LAL ._0 LOL 345.91 VL 27.302 GAL -5.10 A2PL 82.85 P,_A 154.62 SMA 130.61 ECC .17702

RP 107.49 LAP 3.06 LCP 140.70 VP 38.1LP'Z 6AP -.05 ATP 96.47 TAL L_5,05 TAP 359.67 RCA 107.49

RC 84.985 6L 46.12 GP -64.59 ZAL !14,95 2AP 89.ZB ETS 354.65 7AK 112.29 ETE 255.20 ZAC 36.21

PLANKTOC.ENTR|C CONIC

C3 22.073 _ 4._J80LA 29.33 RAL 231 .47 RAO 6567.9 EL 11.977 PTH 2.13 VHP 5.831 0PA -71.45
LNCH ATMTH LNCH TINE L-J TINE INJ LAT INJ LCII_ ZNJ RT A,_ INJ AZNTH INJ TIE PO CST TIM

82.02 20 28 26 3771.99 -19.71 150.55 I01.89 67.83 21 31 18 3172.0

97.98 22 39 35 3348.16 -19.69 !19.44 101.89 67,82 23 35 23 2748.2

100.00 23 44 3 3141.65 -23.81 105.79 103.53 71.37 24 36 24 2541.7

100.00 22 6 39 3453.73 -15.69 125.39 100.02 64.23 23 4 13 2853.7

110.00 2 23 53 2653.29 -32.46 71.36 106.16 78.65 3 8 6 2053.3

110.00 21 47 15 3514.86 -7.gO 125.49 95.51 56.63 22 45 49 2914.9

OIFFERENTIAL CCRRECTION$ MI0-COURSE EXECUTION ACCURACY

TOE 1.0840 TRA -.1942 TC3 -.7780 BAU .5233 SGT 1534.9 5GR 2273.6 SG3 271.9

ROE 1.3371 RRA .3707 RC3-|,5934 FAU .047'06 RRT .8910 RRF ._8 RTF .9090

F0E 2.0629 FRA .5_4 FC3-1.8457 BSP 8L_6 ,_ 2743.2 R23 .0826 RI3 .9890

BCE 1.7213 8RA .4185 BC3 1.7732 gSP -872 $61 2678.7 $62 591.5 THA 57.17

ARRIVAL OATE JAN 7 1971

INC 7.1529 Vl 29.570

APO 153.73 V2 35.255

ETC 249.22 CLP -88.33

RAP 170.20 ECC 1.3633

INJ 2 LAT INJ 2 LONG

-22.54 142.95

-22.53 111.84

-26.13 97.76

-19.03 118.19

-33.69 62.35

-12.23 119.07

C_OIT 0ETE_INATION ACCURACY

ST 1324.7 SR 1638.6 S5 1272.8

CRT .9877 CRS-I.0000 CST -.9886

LSA 2455.6 MSA 172.5 SSA 6.5

ELI 2100.9 EL2 161.6 ALF 51.12

L4UNCH C4TE SEP 9 1970 FLIGHT TINE 122.00 ARRIVAL CATE JAN 9 1971

HELI(XEMTRIC CONIC CISTANCE 345.044

RL 150.68 L4L .00 LOt. 345.91 VL 27.294 GAL -5.01 A2L 81.66 MCA 157.83 5_4A 130.55 ECC .17671 INC 8.3413 Vl 29.570

RP _07.§0 L4P 3.14 LOP 143.95 VP 38.114 GAP .37 AZP 97.73 TAL 204.62 TAP 2.46 RCA 107.48 APO 153.6_ V2 35.253

RC 87.241 GL 50.12 GP -68.I7 ZAL 112.17 ZAP 91.71ETS 348.14 ZAE 108.32 ETE 249.58 ZAC 32.43 ETC 246.06 CLP -94.61

PL4NETCKENTRIC CONIC
C3 26.421 VHL 5.140 CLA 32.72 RAL 234.20 RAC 65_.1 VEL 12.157 PTH 2.18 VHP 6.443 0PA -71.47 RAP 158.28 ECC 1.4348

LNCH ATNTH LINCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS_C INJ AZMTH INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG
72.88 19 33 19 4024.75 -20.55 169.94 108.52 63.96 20 40 24 3424.7 -23.88 162.50

I07.12 0 0 22 3183.56 -20.54 107.49 108.51 63.95 0 53 25 2583.6 -23.87 100.05

72.88 19 33 19 4024.75 -20.55 169.94 108.52 63.96 213 40 24 3424.7 -23.88; 162.50
I07.12 0 0 22 3183.56 -20.54 107.49 108.51 63.95 0 53 25 2583.6 -23.87 100.05

110.00 1 33 53 2895.38 -27.87 88.72 111.98 69.36 2 22 8 2295.6 -}0.42 80.45

110.OO 22 50 39 33(50.72 -13.55 117.13 104.49 58.31 23 54 59 2760.7 -17.64 110.41
CIgFERENTIAL CC_ECTION$ MIO-COUR,S4_ EgECUTION ACCURACY ORBIT 0ETERNII_TION ACCURACY

TOE 1.5095 TRA -.09'90 TC3 -.8029 8AU .5364 ,_T 1878.7 ,S(J_ 2232.3 SG3 229.4 ST 1683.2 SR 1685.4 SS 1232.3

R_E 1.5013 RRA .49_'Z9 RE3-1.2890 FAU .03793 RRT .9118 _ .9905 RTF .9340 CRT .9902 CRS -.9999 CST -.9921
FCE 1.9751 FRA .57_8 FC3-1.2430 65_ 8784 ,S_ 2917.7 _3 .0966 RI3 .9886 LSA 2676.0 MSA 177.6 SSA 5.6

BOE 2.129(3 _RA ._"_28 8C3 1.5186 FS,P -744 561 2854.6 _ 603.3 THA 50.38 ELI 2376.1 EL2 166.8 ALF 45.04

LA_H DATE _EP 9 1970 FLI(d'_T TI_ 124._0 ARRIVAL 0ATE JAN 11 1971

P_LIC_ENTRIC CONIC

RL 150.68 LAL .00

RP 107.51 LAP 3.21

RC 89.506 GL 54.22
PLANETC_C[NTRIC CONIC

C3 33.237 v1.fl.. 5.765

LEM AZMTH LN_H TIME

66.59 19 8 24

113.41 0 50

66.59 19 8 24

113.41 0 50 22

66.59 19 8 24

113.41 0 50

01STANCE 351.334

LCL 345.91VL 27._83 GAL -4.9! A_I. _.09 P_A

LOP 147.20 VP _8.102 GAP .77 A2'P 99.38 TAL
GP -71.99 ZAL 109.15 ZAP 93.51 ETS 340.53 FAE

161.03 SNA'130.47 ECC .17650 IN(; 9.9082 Vl 29.570

204.11 TAP 5.15 RCA 107.44 APO 153.50 V2 35.249

104.06 ETE 243.25 2AE 28.43 ETE 241.65 ELP-IOI.43

OLA 36.11 RAL 237._4 RAO 65_1.3 V[L 12.454 PTH 2.25 VHP 7.299 0PA -70.97 RAP 145.92 ECC 1.5470

L-I TIME INJ LAT INJ L.CN_ INJ RT A,_ INJ A2't4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

41_.11 -20.57 |8_._ 116.41 59.64 20 18 21 3596.1 -24.44 176.20

3127.10 -20.55 103.0_ 116.40 59.63 1 42 29 2527.1 -24.42 95.92

41_.11 -20.57 183.3_ 116.41 59.64 2'0 18 21 3596.1 -24.44 176.20

3127.10 -20.55 103.08 116.40 59.63 1 42 29 2527.1 -24.42 95.92

419_-.11 -20.57 183.36 116.41 59.64 20 18 21 3596.1 -24.44 176.20

3127.10 -20.55 103.0_ 116.40 59.63 I 42 29 2527.1 -24.42 95.92

ORBIT DETERMINATION ACCURACY

ST 2086.1 8R 1626.3 SS 1174.2

CRT .9908 ORS -.9996 CST -.994_

LSA _888.2 MSA 184.6 SSA 4.7

ELI 2639.4 EL2 174.3 ALF 37.88

OIFFEffNTI*L CORABECTIONS

TOE 2.0988 TRA .0553 TC3 -.7534 BAU .5_q2

ROE 1.6188 RRA .6394 RC3 -.9482 FAU .02897

r0E 1.8604 FRA .5935 re3 -.7547 B,_d_ 9324

B0E 2.6506 0RA .6418 B(3 1.21J1 FSP -615

NIO-_ EXECUTION ACCURACY

5_T L:_260.5 S(dR 20_.2 .SG3 187.5

R_T .9190 _ .9884 RTF .9504

_,8 _084.2 R23 .1101 R13 .9880

•%1 3021.5 $62 6!8.7 THA 42.68
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JPL TM 33-99 EARTH--VENUS TRA_JECTORIES (VOL 5. 197Op

LAUNCH OATE SEP 9 1970 FLIGHT TIE 126.D0

HELIOCENTRIC CONIC CISTANEE 357.58!

RL. 150o68 LAL .00 LOt. 345.91 VL 27.268 GAL o4._0 AlL 77.92 HCA

RP I_17.52 LAP ].26 LOP 150,45 VP 3_.088 6AP 1.16 AlP 101.64 TAL

RE 91.778 GL 58.29 GP -76.16 7AL 105.94 lAP 94.64 FTS 3_0.76 "ZAE

PLANE TOCENTRIC CONIC

C3 44.693 VHL 6.685 CL4 39.35 RAL ?40.95 RAO 6568.7 VEL 17.886 PTH

LNCM ATMTH LIq_CH TIN[ L-I TIE INJ LAT INJ LONG INJ RT AS(: INJ A2'MTH INJ TIME

6!.44 JR 56 44 4346.87 -19.35 194.87 125.62 55.04 20 9 10

118.56 I 30 5_3 3125.82 -19.33 102.15 125.61 55.03 ? ?? 56

61.44 18 56 44 4346.87 -19.35 194.87 125.62 55.04 20 9 10

118.56 1 30 50 3125.82 -19.33 102.15 J25.61 55.(]3 2 72 56

61,44 18 56 44 4346.87 -19.35 194.87 125.62 55.04 20 9 10

IIB.56 1 30 50 3125.82 -19.33 102.15 125.61 55.03 2 22 56

OlFFERI[NTIAL CCRR1ECTIONS NI0-COURSIE [X£CUTION ACCURACY

TOE 2.9523 TRA .3214 TC3 -.6315 8AU .5183 SGT L>691.! SGR 1803.8 5_3 148.?

ROE 1.5776 RRA .B037 RC3 -.5946 FAU .02043 RRT .9084 I_ .9793 RTF .9633

FOE 1.7338 FRA .6079 FC3 -.3957 6SP 9628 ,_ 3239.7 1_3 .1232 R13 .9874

80E 3.3474 eRA .8656 BE3 .8674 FSP -491 $61 3176.1 S_ 638.9 THA 32.83

164.21 5HA

203.52 TAP

99.40 ETE

2.35 VHP

LAUNCH 04TE 5EP 9 1970 FLIGHT TINE |28.00

HELIOCENTRIC CONIC

RL 150.68 LAL .00

RP 107.53 LAP 3.31

RC 94.056 GL 62.03

PLANETOCENTRIC CONIC

C3 65.929 VHL 8.120
LNCH 4_TH LNCH TIME

57.36 18 54 51

122.6,1 2 5 21

57.36 18 54 51

122.64 2 5 21

57.36 18 54 51

122.64 2 5 21

0IFFERENTI4L CCRREC T IONS

TOE 4.2213 TRA .8320 TO3 -.4471 OAU .4539

ROE .9679 RRA .g09_ RL'=J -.2600 FAU .01248

FOE 1.6194 FRA .6233 FC3 -.1639 8SP 10295

802 4.3309 BRA 1.7329 8C3 .5172 FSP -379

ARRIVAL CATE JAN 13 1971

I}0.37 ECC .1763H INCJ?.0BIZ Vl 29.57(]

7.73 RCA 107.37 APO 153.36 v2 35.245

235.07 ?AE 24.05 ETC 234.71 CLP-IPg.76

8.536 OPA -69.79 RAP 133.30 ECC 1.7355

PO CST TIM INJ ? LAT INJ 2 LONG

3746.9 -?3.79 188.13

25?5.8 -?3.77 95.41

3746.9 -?3.79 188.13

?5?5.8 -73.17 95.41

3746.9 -?3.79 188.13

?5?5.8 -73.77 95.4J

ORBIT CETERMINATION ACCURACY

ST 2532.7 SR 1378.4 SS 1106.1

CRT ,9883 CRS -.9982 CST -.9957

LSA 3082.Z MSA 194.5 SSA 3._
ELI 2877.5 EL? IH5.O ALF 28.4_

ARRIVAL CATE JAN 15 1971

0ISTANC[ ]63.770

LOt. 345.91 VL 27.250 GAL -4.67 AZ'L 74.69 H(.A 167.36 SHA 130.24 ECC .17631 INC15.3093 VJ ?9.570

LOP 153.70 VP _.071 GAP 1.52 AZ'P 104.96 TAL 202.82 TAP 10.19 RCA 107.78 APO 153.?! V2 35.240

GP -t_43.78 7AL 1G2.61 7&P 95.06 ET5 315.48 Z_ 94.13 ETE 271.57 ZAC 19.04 ETC 721.53 CLP-173.38

0LA 42.16 RAL 245,04 RAO 6569.3 VIEL 13.685 PTH 2,50 VHP 10.435 0PA -67.6(3 RAP 120.76 ECC Z.085_

L-; TINE INJ LAT JNJ LCI_ INJ RT A,$C INJ AZ'NTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONC

4493.48 -16.46 205.12 136.01 50.62 20 9 44 3893.5 -?1.47 198.90

3170.86 -16,45 103.70 136.00 50,62 2 5_ 12 2570.9 -21.41 97.48

4493.48 -16.46 205.12 1_6.01 50.62 20 9 44 3893.5 -71.47 198.90

3170.86 -16.45 103.70 136.00 50.62 2 58 I? 2570.9 -?1.41 97.48

4493.48 -16.46 205.12 136.01 50.62 20 9 44 3893.5 -21.42 198.90

3J7_.86 -16.45 103,70 |_.00 50.6Z ? 58 17 7570,9 -71.41 97.4_
MID-COURSE EXECUTION ACCUR*CY ORBIT DETERMINATION ACCURACY

$6T 3166.6 `%R 1181.0 $63 113.6 ST ?988.3 SR 730.9 55 1047.7

RRT .B094 RRF .9059 R1T .9769 CRT .9599 CRS -.9782 CST -.9977
3379.7 R_3 .1343 R13 .9873 LSA 3241.6 MSA ?07.9 SSA 3.0

SG! 3314.1 `%2 662.7 THA 17.52 ELI 5069.9 EL2 199.4 ALF 13.77

LAUNCH OATE SEP 9 1970 FLIGHT TIME 130.00 ARRIVAL C4TE JAN 17 I971

HELIOCENTRIC CONIC

RL 150.68 LAL .00

RP 107.55 L4P 3°35

RC 96.339 GL 64.82
PLANE TOCENTRIC CONIC

C3 111.418 WL 10.555

LIqCH 41MTH LNCH TIME

54.89 19 2 43

125.11 2 33 15

54.89 19 ? 43

125.11 2 33 15

54.89 19 ? 43

I75.11 2 33 15

0ISTANCE 369.870

LOL 345.91 VL ?7.230 GAL -4.51 A?L 69.40 MC4 170.45 SMA 13_.10 ECC .17625 INC20.6_31 Vl 29.570

LOP 156,95 VP 38.051 GAP 1.86 AFP 110.34 TAL ?07.01 TAP I?.46 RC4 107.17 APO 153,03 V? 35.735

GP -85.08 7AL 99.26 lAP 94.76 ETS 282.53 ZAE 87.74 ETE 190.48 ZAC IZ.91 ETC 189.05 CLP-165.42

CL4 43.93 RAL 249.52 RAC 6570.1VEL 15.256 PTH 2.74 VHP 13.617 CPA -63.81 RAP 108.77

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT

4637.89 -11.69 213,68 147.14 47.34 20 20 0 4037.9 -17.04

3261.33 -11,67 107.45 147.13 47.34 3 27 _6 7661.3 -17.07

4637.89 -11.69 213.68 147,14 47.34 ?0 20 0 4037.9 -17.04

3761.33 -11.67 107.45 147.13 47.34 3 27 36 2661.3 -17.02

4637.89 -11.69 713.68 147.14 47.34 ?0 20 0 4037.9 -17.04

3261.33 -11.67 107.45 147.13 47.34 3 27 36 7661.3 -17.07

OIFFERENTI4L CORRECTIONS

TOE 5.5704 TRA 1.8487 TC3 -.1945 BAU .2_01

ROE-I.7552 R'R_ .3733 RC3 -.0103 F_U .00465

FOE 1.5680 FR_ .6657 FC3 -.0362 6SP 10589

BCE 5.8403 8RA 1.8860 BC3 .1948 FSP -284

NI0-COURSE EXECUTION ACCUR_CY

$6T 3354.5 `%R 993.6 $63 85.6

RRT -.7439 RRF -.6784 RTF .9939

S(,8 3498.6 223 -.1340 R13 -.9891

S(,1 3438.1 $62 647.8 THA 167.11

ECC 2.8337

INJ 2 LONG

207.95

101.73

207.95

I01.75

?07.95

101.73

ORBIT 0ETERMINA TION ACCURACY

ST 3(157.4 SiR 956.4 SS 1016.9

CRT -.9746 CR5 .9655 CST -.9993

LSA 3349.8 MSA 717.1 SSA 2.0

ELI 3197.? EL? ?04.8 ALF 162.95

LAUNCH 04TE SEP 9 1970 FLIGHT TINE 132.00 ARRIVAL CATE JAN 19 1971

HELIOCENTRIC CONIC

RL 150.68 LAL .DO

RP 107.57 LAP 3.37

RC 98.624 GL 65,06
PLAN[TOCENTRIC CONIC

C3 233.002 VHL 15,764

LNCH AZMTH LN(H TIME

55.91 19 74 30

I74.09 ? 46 56

55.91 19 24 _0

1_4.09 ? 46 56

55.91 19 ?4 _O

174.09 2 46 56

0ISTANCE 375.783

LOL 345.91 VL 27.207 GAL -4.32 AZL 59.32 HCA 173.37 ,_

LOP 160.20 VP ]8.029 G_P 2.14 AZ'P 120.51 TAL 201.01 TAP

GP -81.49 7AL 96.03 lAP 93.79 ETS LP'24.56 7AE 78.95 ETE

1Z9.94 ECC .17606 INC30.6755 Vl 29.570

14.38 RCA 107.06 APO 157.82 v2 35.229

134.79 IAC 4.45 ETC I71.94 CLP 116.53

OLA 43.20 RAL 253.97 RAO 6571.3 VEL 18.823 PTH 3.07 VHP 19.719 CPA -57.04

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ A_"MTH JNJ TIME PO CST TIM
4755.26 -5.64 218.53 157.95 47.10 20 43 45 4155.3

3400.35 -5.62 114.26 157,94 47.10 3 43 36 ?800.4
4755.?6 -5.64 218.53 157,95 47.10 20 43 45 4155.3

34(30.35 -5.62 114.26 157.94 47.10 3 43 36 2800.4

4755.?6 -5.64 218.53 157.95 47.10 20 43 45 4155.3

3400.35 -5.62 114.26 157.94 47.10 3 43 36 ?800.4
OIFFERENTIAL CORRECTIONS

T_E 3.3358 TRA 2.2119 TC3 .00_5 8AU .22|0

R02-7.7078 RRA-2.3254 RC3 -.0709 FAU-.00548

FOE 1.6896 FRA .8078 FC3 .0204 B_P 106_?

802 8.3941 BRA 3.2093 BC3 .0709 FSP -Z13

MT0-COURSE EXECUTION ACCURACY

,`%T 1692.6 SGR 3136.9 SG3 65.7

RRT -.9387 _ -.9824 RTF .9844

S6B 3564,4 R'_3 -.1047 R13 -.9933

`%1 3526,4 ,%2 518.9 THA 117.51

RAP 97.84 ECC 4.8346

INJ ? LAT INJ ? LONG

-1i.04 712.99

-11.03 108.71

-11.04 212.99

-11.03 108.71

-11.04 212.99

-11.03 108.71

ORBIT 0ETERMINATION ACCURACY

ST I797.9 SR 7913.5 SS 1101.2

CRT -.9898 CRS .9975 CST -.9974

LSA 3369.7 MSA 176.0 SSA 1.8

ELl 3185.0 EL? 169.0 ALF 113.87
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES I VOL. 5. 1970_

LAUNCH CATE SEP 9 1970

HELIOCENTRIC CONIC

RL 13(3.68 LAL .00

RP 107.59 LAP 3.39

RC 1OO.910 GL 57.96

PLANE TO(ENTRI C CONIC

C3 671 ,3Z9 VHL 25.910

LNCH ATNTH LNCH TIE

67.76 _ 33 26

112.24 2 2 23

67.76 20 33 26

112.24 2 2 23

67.76 20 33 26

112.24 2 2 23

FLIGHT TIME 134.fl0 ARRIVAL CATE JAN 21 1971

01STANCE 381.155

LOL 345.91 VL 27.182 GAL -4.ill AZL 35.90 HCA 175.81 SNA 129.77 ECC .17531 INC54.0986 VI 29.570

LOP 163.45 VP 38.005 GAP 2.27 AZP 144.03 TAL 199.51 TAP 15.32 RCA 107.02 APO 152.52 V2 35.222

GP -66.99 7AL 93.22 7AP 92.36 ETS 194.12 7AE 63.71ETE 105.54 7AC 10.79 ETC 293.53 CLP 96.04

CLA 33.13 RAL 257.03 RAD 6572.6 VEL 28.154 PTH 3.42 VHP 33.464 CPA -43.14 RAP 88.56 ECC12.0484

L-I TINE INJ L4T INJ LONG INJ RT ASC INJ AA_ATH INJ TIME 1:30CST TIM INJ 2 LA T INJ 2 LONG

4698.30 -.62 209.71 166.17 54.58 21 51 A4 4098.3 -5.25 203.58

3668.14 -.61 132.52 166.16 54.58 3 3 31 3068.1 -5.23 126.40

4698.30 -.62 209.71 166.17 54.58 21 51 44 A098.3 -5.25 203.58

3668.14 -.61 132.52 166.16 54.58 3 3 31 3068.1 -5.23 126.40

4698.30 -.62 709.71 166.17 54.58 21 _ 44 4098.3 -5.25 203.58

3668.14 -.61 132.52 166.16 54.58 3 3 31 3068.1 -5.23 126.40

OIFFERIENTIAL CORRECTIONS NIC-COURSE EXECUTION ACCURACY

T02-1.9234 TRA 1.2493 TC3 -.0A39 BAU 1.8965 SGT 589.6 _ 33BI.7 SG3 55.1

R0-12.4007 RRA-6.1317 RE3 -._67 FAU-.03105 RRT .4243 RRF -.9969 RTF -.3580

FOE 2.2059 FRA 1.3055 FC3 .0400 BSP 10061 _ 3432.7 R_) -.0836 R13 -.9960

8oE12.54gO 8RA 6.2577 BC3 .2113 FSP -171 561 3391.1 ,%2 5}2.4 TMA 85.66

LAUNCH DATE 542P 9 1970 FLIGHT TINE 136.00

HELIC_ENTRIC CONIC DISTANCE 392.056

RL 150.68 LAL .00 LOI. 345.91VL 27.155 6AL -4.78 ATL 164_.94 HCA 183.48 S_4A 129.58 ECC .18242
RP 107.61 LAP 3.39 LOP 166.70 VP 37.978 GAP 3.9? A2'P 13.08 TAL 202.42 TAP 75.91 RCA 105.94

RC 103.196 GL -48.26 GP 54,06 ZAL _2.95 ZAP 93.09 gT$ 181.57 ZAg 37.80 ETE ?67.90 7AC 131.33

PLANE.TC_.ENTRIC CONIC
C312A8.161 VHL 35.329 OLA -69.34 RAL 733.16 RAO 6573.1 VEL 37.006 PTH 3.54 VHP 45.589 OPA 76.24

LNCH A2'NTH LNCH TIN[ L-I TINE INJ LAT INJ _ INJ RT ASC INJ A_4TH INJ TIME PC) CST TIN

23.63 4 30 23 2444.68 -.98 77.89 143.51 159.34 5 11 8 1844.7

156.37 14 54 59 695.43 -.97 288.64 143.53 159.34 15 6 34 95.4
23.63 4 30 23 2444.68 -.98 77.89 143.51 159.34 5 11 8 1844.7

156.37 14 54 39 695.43 -.97 ?88.64 143.53 159.34 15 6 34 95.4

23.63 4 30 ?3 2444._1 -.98 77.89 143.51 159.34 5 11 8 1844.7

156.37 14 54 59 695.43 -.97 288.64 143.53 159.34 15 6 34 95.4

DIFFERENTIAL CCRRIECTION$ NID-COUR_ EXECUTION ACCURACY

TOE 6.4988 TRA .9512 TC3 -.1053 BAU 3.9004 ,%T 1367.I SGR 2842.8 ,%3 54.8

R0-14.8567 RRA .6936 RC3 .2087 FAU-.06311 RRT -.9031RRF .9993 RTF -.8996

FOE-3.3870 FRA .1569 FC3 .0438 8SP 9187 _ 3152.2 R23 -.0838 R13 .9959
90E16.2159 8RA 1.1772 8C3 .2337 FSP -165 ,%1 3106.5 ,%? 535.3 THA 114.16

ORBIT CETERMINATION ACCURACY

ST 437.4 SR 2787.5 55 1443.6

CRT .9157 CRS .9994 CST .9008

LSA 3164.1MSA 183.1 SSA 1.7
ELI 78|6.? EL? 174.5 ALF 81.R0

ARRIVAL CATE JAN 23 1971

INC76.9391 vi 29.570

APO 153.22 v2 35.215

ETC ?78.76 CLP 95.27

RAP 57.73 ECC21,5416

INJ 2 LAT INJ 2 LONG

6.51 75.47

6.51 286.22
6.51 75.47

6.51 286.22

6.51 75.47

6.51 286.22

ORBIT DETERtAINATION ACCURACY
ST 1062.3 SR 7411.7 SS 2165.5

CRT -.9867 CRS-I.O000 CST .9867

LSA 3407.0 MSA 164.4 SSA 2.4

ELI ?630.5 EL2 158.5 ALF 113.58

LAUNCH OATE SEP 9 1970 FLIGHT TINE 13_.00 ARRIVAL CATE JAN 25 1971

HELIOCENTRIC CONIC

RL 150.68 LAL .00

RP 107.64 LAP 3.39

RC 103.A82 GL -62.63

PLANE TC_ENTRIC CONIC

C3 3_4.710 VHL 19.614

LNCH AANTH LN_H TINE

12.58 1 12 53

167.42 12 22 49

12.58 I 12 53

167.42 12 22 49

12.58 1 12 53

167.42 12 22 49

DISTANCE 396.700

LOt. 345.91 VL 27.126 G4L -4.32 AZL 130.09 HCA 185.27 SMA 129.39 ECC .18_58 1NC40.0890 Vl 29.570

LOP 169.9A VP 37.950 GAP 3.84 A?P 50.03 TAL 200.33 TAP 25.60 RCA 106.02 APO 152.75 V2 35.207

GP 74.63 7AL 94.67 7AP 95.42 ETS 172.43 /AE 79.42 ETE 258.78 ZA( 151.83 ETC 278.48 CLP 110.86

CLA -78.95 RAL 189.33 RAD 6577.I VEL 22.495 PTH 3.26 VHP 25.335 DPA 80.85 RAP 272.17 ECC 7.3313

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AA'MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2391.48 4.06 82.63 98.5? 168.92 1 5? 44 1791.5 11.91 81.48

5884.5? 4.06 260.17 98.54 168.92 14 0 53 5284.5 11.91 258.97

2391.48 4.06 82.63 98.52 168.92 I 52 44 1791.5 11.91 81.48

5884.5? A.06 260.17 98.54 168.92 IA 0 53 5284.5 11.91 258.97
2391.48 4.06 82.63 98.52 168.92 I 5? 44 1791.5 11.91 81.48

5884.52 4.06 760.12 98.54 168.97 14 0 53 5?84.5 11.91 258.97

DIFFERENTIAL CORRECTIONS

TOE .9788 TRA .5737 TC3 -.0498 8AU .9152

RCE-8.9698 RRA-I.6051RC3 .1708 FAU-.01234

F02-1.9381FRA -.3111FC3 .0278 8SP 11513

8OE 9.0230 BRA 1.7046 BC3 .1779 FSP -202

MI0-CCURS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,%T 940.4 S6R 3646.6 563 64.5 ST 388.1 SR 2721.1 55 1277.8

RRT -.8803 RRF .9979 RTF -.8514 CRT -.8919 CRS -.9996 CST .8794

566 3766.0 RZ3 -.0835 RI3 .9960 LSA 3025.9 MSA 178.8 SSA 1.5

561 3740.8 `%2 434.9 THA 107.97 ELl 2743.1 EL2 174.1 ALF 97.28

LAUNCH DATE SIEP 9 1970 FLIGH¢ TINE 140.00

PELIC_ENTRIC CONIC

RL 150.68 LAL .00

RP IO7.66 LAP 3,37

RC 107,765 GL -65.19

PLANETC_ENTRIC CONIC

C3 157.658 VHL 12.556

LNO4 ATNTH LNCH TIM[
14.03 0 7 46

165.97 11 11 59

14.03 0 7 46

165.97 11 11 59
14.03 0 7 46

16_.97 11 11 59

ARRIVAL DATE JAN 27 1971

0ISTANCE 402,346

LCl.. 345,91 VL 27,095 GAL -4.05 A2'l. 114.94 HCA 188.02 5M4 I79.18 ECC .18042 INC24.9416

LOP 173.18 VP 37.921 GAP 4.04 AA'P 65.?7 TAL 198.98 TAP 27.00 REA 105.87 APO 152.48

GP 80.5! ZAL 96.71 ZAP 9/_.87 ETS 118.56 ZAE 90.74 ETE 2'04.91 ZAC 160.62 ETC 241.81

0LA o77.(_q RAL 177,79 RAO 6570.7 VEL 16,703 PTH 2.89 VHP 16.28A DPA 69.53 RAP ?55.24

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZIqTH INJ TIME PO CST TIN INJ 2 LAT

2267.24 17.16 80.fl3 79.58 167.39 0 45 34 1667.2 19.96

3764.55 17.16 259.43 79.60 167.39 12 48 3 5164.5 19.96

2267-24 12.16 80.53 79.58 167.39 0 45 34 1667.2 19.96

5764.55 17.16 259.43 79.60 167.39 12 48 3 5164.5 19.96

2267.24 17.16 80.53 79.58 167.39 0 45 34 1667.2 19.96

5764.55 17.16 259.43 79.60 167.39 12 48 3 5164.5 19.96

DIFFERENTIAL CORRECTICN5
TDE-3.3449 TRA-I.0515 TC3 -.0384 BAU .0846

ROE-2.235? RRA-I.2864 RC3 -.0115 rAU .00531

FOE-1.1314 FRA -.3815 FC3 -.0791BSP 12515

BDE 4.02}0 8RA 1.6614 BC3 .0401FSP -771

MI0-COURSE EXECUTION ACCURACY

`%T 2719.6 `%R 2934.2 `%3 83.7

RRT .9707 _ .9761RTF .9987

$68 4000.7 R23 -.1026 RI3 .9938

,%1 3971.5 ,%2 482.6 THA 47.24

Vl 29.570

v2 35.198

CLP 159.26

ECC 3.5946

INJ 2 LONG
79.10

258.00

79.10

258.00

79.10

258.00

ORBIT DETERMINATION ACCURACY

ST 1668.8 SR 1312.0 5S 803.9

CRT .9653 CRS -.9719 CST -.9996

LSA ??52.9 MSA 277.0 $SA 1.6

ELI 7105.4 EL2 271.5 ALF 37.94

1510



JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL, 5, 1970_

LAUNCH GATE SEP 9 1970 FLIGHT TIME 142.00 ARRIVAL OATE JAN 29 1971

HELIL-_ENTRIC CONIC

RL 150.68 LAL .DO

RP 107.69 LAP 3.34

RC 110.046 GL -63.62

PLANE TO(ENTRIC CONIC

C3 _4.38_ VHL 9.1B6

LNEH ATMTH LN_H TIME

16.22 0 27 26

163.78 11 22 51

16.22 0 ?7 26

163.78 11P-Z _1

16.22 O 27 26

163.78 11 22 51

OIFFERENTIAL CCRRECTIONS

T02-2.9664 TRA-I,3911

ROE 1,Z045 RRA .0788

F02-1.1866 FRA -.3926

BOE 3.2017 8RA 1.3933

LOL 345.91 VL

LOP 176.43 VP

GP 76.64 ?AL

CISTAN(E 408.255

27.064 GAL -3,82 AZL 107.74 MCA 191.03 SMA 128.96 ECC .18078 INC17.7449 Vl 29.570

37.889 GAP 4.31 AlP 72,56 TAL 197.81 TAP 28.84 RCA 105.65 APO 152.77 v2 35.189

98.50 ZAP 102.87 ETS 66.04 ?AE 98.09 ETE 152.90 ZAC 163.19 ETC 212.48 CLP-164.55

CLA -75.76 RAL 176.12 RA0 6569.7 VEL 14.344 PTH

L-I TIME INJ LAT INJ LONG INJ RT A:_ INJ AZMTH INJ TIME

2137.29 20.37 77.26 80.70 164.79 1 3 3

5642.00 Z0.37 258.34 P_}.72 164.79 12 56 53

2137.29 _3.37 77.26 80.70 164.79 1 3 3

564Z.00 20.37 258.34 _0.72 164.79 12 56 53

2137.29 20.37 77.26 80.70 164.79 1 3 3

5642.00 20.37 258.34 80.72 164.79 12 56 53

NIC-COUR._ EXECUTION ACCURACY
TC3 -.3614 BAU .4128 SGT 4038.5 SGR 784.4 SG3 110.2

RC3 .0569 FAU .01562 RRT -.6832 RRF -.7857 RTF .9860

FC3 -.1602 BSP 12842 560 4113.9 _3 .1348 RI3 -.9887

8C3 .3659 FSP -358 ,_Td 4074.6 ,_2 567.7 THA 172.29

2.61 VHP IZ.OI7 0PA 61.42RAP 249.22 ECC 2.3888

PO CST TIM INJ 2 LAT INJ 2 LONG

1537.3 28.07 75.31

5042.0 28.08 256.38

1537.3 28.07 75.31

5042.fl 28.08 256.38

1537.3 28.07 75.31

5042.0 28.08 256.38

ORBIT CETERMINATION ACCURACY

ST 2131.6 SR 753.7 SS 828.7

CRT -.9(]48 CRS .9541 CST -.9908

LSA 2387.5 MSA 313.6 SSA 2.4

ELI Z240.2 EL2 305.5 ALF 161.91

LAUNCH 0ATE _P 9 1970 FLIGHT TIME |44.00 ARRIVAL CATE JAN 31 1971

MELIC_ENTRIC CONIC

RL 150.68 LAL .00

RP 107.72 LAP 3.30

RC 112.3Z4 GL -60.65

PLANKTOCENTRIC CONXC

C3 53.318 VHL 7.302
LNCH AZMTH LNEH TIl_

18.50 I 6 40

161.50 11 52 51

18.50 I 6 40

161.50 11 52 51

18.50 I 6 40

161.50 II 52 51

0ISTAN(E 414.E48

LCt. 345.91 VL 27.030 GAL -3.60 A?L 103.65 HCA 194.14 SNA 128.74 ECC .18137 INC13.6469
LOP 179.66 VP 37.856 GAP 4.60 AZP 76,75 TAL 196.68 TAP _1.82 RCA 105.39 APO 152.08

GP 70.74 7AL _9.89 ZAP 107.15 ETS 54.49 7AE I03,68 ETE 142.42 7AC 161.89 ETC 221.60

0LA -73.78 RAL 184.79 RA0 656_1.9 VEL 13.217 PTH 2.41 VHP 9.687 DPA 54.59 RAP 245.42
L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A1'NTH INJ T|HE PO CST TIM INJ 2 LAT

2023.6D 27.25 73.37 86.17 161.69 I 40 23 1423,6 34.81

5537.23 27.26 256.72 86.19 161.69 13 25 9 4937.Z 34.82

2023.60 Z7.25 73.37 86.17 161.69 1 40 23 1423.6 34.81

5537._3 27.26 256.7_ 86.19 161.69 13 25 9 4937.2 34.82

2023.60 27.25 73.37 86.17 161.69 1 40 23 1423.6 34.81

5537.23 _7.26 _56.72 86.19 161.69 13 25 9 4937.Z 34.82
DIFFERENTIAL CORRECTIONS

T02-2.6542 TRA-I.1115 TC3 -.7492 BAU .5602

ROE 1.4859 RRA .2373 RC3 ._374 FAU .02395

FOE-J,4013 FRA -.3724 FC3 -.3889 6SP 1_835

BOE 3.0419 BRA 1.1463 BE3 .7859 FSP -4A7

MID-COURSE EXECUTION ACCURACY
EwT,T 3932.4 _ 1387.1 ,_.3 140.0

_T -.89_ R'EF" -._82 RTF .9742

S_ 4169ot_ R'Z3 .J656 RI3 -.9827

5GI 4129._I ,%2 576.1 THA 162.03

Vl 29.570

v2 35.179

CLP-153.38

ECC 1.8775
INJ 2 LONG

70.74

254.09
70.74

254.09

70.74

254.09

ORBIT 0ETERMINATION ACCURACY

ST 2287.4 SR 1183.0 SS 957.1

CRT -.9674 CRS .9941 CST -.9891

LSA 2732.9 MSA 280.9 SSA 3.1

ELI 2561.3 EL2 267.8 ALF 153.10

LAUNCH CATE SEP 9 1970 FLIGHT TIME 146.00 ARRIVAL CATE FEB 2 1971

HELICX_ENTRIC CONIC

RL 150.68 LAL .GO

RP 107.75 LAP 3.26

RC 114.599 GL -57.18

PLANE TO(ENTRIC CONIC

C3 37.520 VML 6.125

LNCH A_MTH LNCH TIME

Z0.98 1 48 30
159.02 12 24 25

20,98 1 48 30

159.02 12 24 ?5

20.98 1 48 30

159.02 12 24 25

OlFFERENTIAL CORRECTIONS

TOE-2.5942 TRA -.9424

RCE 1.4135 RRA .2083

FOE-1.6072 FRA -.3403
80E 2.9543 8RA .9652

OlSTANCE 420.266

LL'_. 345.91 VL 26.996 GAL -3.39 AZL 101.01HCA 197.29 SMA 128.50 ECC .18212 INC11.0172 Vl 29.570

LOP 182.90 VP 37.822 GAP 4.90 AlP 79.47 TAL 195.54 TAP 32.84 RCA 105.10 APO 151.91 v2 35.169

CP 64.91 ZAL 100.82 7AP 111.53 ETS 51.06 7AE 108.21ETE 140.59 ZAC 158.66 ETC 231.95 CLP-149.92

TC3-1.2303 BAU .6528

RC3 .4238 FAU .03203

FC3 -.7391 B._ 13420

BE3 1,3014 FSP -571

OLA -71.63 RAL 193.99 RAC 6568.5 VEL 12.605 PTH 2.29 VHP 8.287 CPA 48.46 RAP 242.79 ECC 1.6175

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AL_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1929.77 32.50 68.87 91.77 158.06 2 20 40 1329.8 39.86 65.41

5454.66 32,51 254.76 91.79 158.06 13 55 19 4854.7 39.87 251.29

1929.77 32.50 68.87 91.77 158.06 2 20 40 1329.8 39.86 65.41

5454.66 32.51 254.76 91.79 158.06 13 55 19 4854.7 39.87 251.29

1929.77 32.50 68.87 91.77 158.06 2 _ 40 1329.8 39.86 65.41

5454.66 32.51 254.76 91.79 158.06 13 55 19 4854.7 39.87 251.29

MI0-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3998.2 ._ 1349.2 SG3 174.9 ST 2568.0 SR 1335.2 S$ 1098.3

RRT -.9236 RRF -.9826 RTF .9682 CRT -.9813 CRS .9982 CST -.9910

S6B 4287.8 _23 .1839 RI3 -.9781 LSA Ml85.8 MSA 247.8 SSA 4.0

S(,I 4251.3 S(,2 558.6 THA 159.95 ELI 2885.3 EL2 228.7 ALF 152.78

LAUNCH OATE SEP 9 1970 FLIGHT TIE 148.00 ARRIVAL CATE FEB 4 1971

HELIOCENTRIC CONIC

RL 150.68 LAL .00
RP 107.79 LAP 3.L_ r}

RC 116.871 GL -53.56

PLANE TOEENTRIC CONIC

C3 28.455 VHL 5.334

LNCH AZMTH L._W_H TIME

23.65 2 28 L:_

156.35 12 52 49
23.65 2 28

156.35 12 52 49
23.65 2 28 20

156.35 12 52 49

01STAI_E 4Z6.29_

LOt. 345.91 VL 26.961 GAL -3.16 AZL 99.17 H_A L:_O0.47 5HA 128.27 ECC .18300 INC 9.1730 Vl 29.570

LOP 186.14 VP 37.787 GAP 5.L:_ AZP 81.40 TAL 194.39 TAP 34.86 RCA 104.79 APQ 151.74 v2 35.158

GP 59.44 ZAL 101._7 ZAP 115.87 ETS 49.71 ZAE 111.94 ETE 141.28 7AC 154.74 ETC 239.15 CLP-149.11

OLA -69.32 RAL 202.55 RAO 6568.1 VEL 12.240 PTH 2.L:_ VHP 7.399 CPA 42.82 RAP 240.97 ECC 1.4683

L-I TIM[- INJ LAT !NJ LONG INJ RT A_wC INJ A1'MTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1853.14 36.27 63.90 96.46 154.03 _ 59 13 1253.1 43.37 59.51

5392.06 36.28 _52.58 96.47 154.02 14 22 42 4792.1 43.38 248.19

1853.14 36._7 63.90 _N5.46 154.03 _ 59 13 1253.1 43.37 59.51

5392.06 36.28 252.58 96.47 154.02 14 22 42 4792.1 43.38 248.19

1853.14 36._7 63.90 9t5.46 154.03 _ 59 13 1_53.1 43.37 59.51

5392.06 36.28 252.58 96.47 154.02 14 22 42 4792.1 43.38 248.19

ORBIT OETERMINATION ACCURACY

ST 2805.8 SR 1349.3 SS 1196.3

CRT -.9868 CRS .9993 CST -.9922

LSA 3327.8 MSA 223.9 SSA 4.8

EL1 3107.1 EL2 197.6 ALF 154.50

OIrFERENTIAL CORRECTIONs

TOE-2.5250 TRA -.7854 TC3-I.7675 BAU .7073

ROE 1.2504 RRA .1411 RC3 .5771FAU .03869

FOE-1.7265 FRA -.2729 FC3-1.1772 BSP 13619

flOE ?.8177 8RA .7980 Be3 1.8593 FSP -671

MI0-COURSE EXECUTION ACCURACY

SGT 4016.7 .%R 1538.6 SG3 L_6.4

RRT -.9294 RRF -.9_51 RTF .9634

5GB 4357.3 R23 .L:_04 RI3 -.973_

$61 4324.3 $62 535.4 THA 160.36
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 1970

LAUNCH CATE SEP 9 1970

HELIOCENTRIC CONIC

RL 150.68 LAL .00

RP 107.82 LAP 3.13

RC 119.1}8 GL -49.94

PLANETOCENTRIC CONIC

C} 22.797 VHL 4.775

LNCM ATMTH LNCH TINE

26.45 3 5 12

15,5.55 13 17 25

26.45 } 5 12

15}.55 13 17 Z5

26.45 } 5 IZ
153.55 1} 17 25

FLIGHT TIME 150.00 ARRIVAL CATE FEB 6 1971

CIST4NCE 432.}I3

LOL 345.91 VL 26.9?4 GAL -2.93 ATL 97.81HCA ?03.66 SMA 12H.02 ECC .18399 INC 7.8114 Vl 29.570

LOP 189.37 vP 37.751 GAP 5.50 47P 87.84 TAL 193.27 TAP 36.87 RC4 104.47 APO 151.58 V? 35.147

GP 54.41 7AL 101.26 7AP 120.06 ETS 49.05 7AE lJS.01ETE 142,97 7AC 15(1.75 ETC 243.97 CLP-149.40

CLA -66.92 RAL 710.?5 RAG 6567.9 VEL 12.007 PTM ?.14 VHP 6.818 CPA 37.62 RAP 239.77 ECC 1.3752

L-I 7114[ INJ LAT INJ LONG INJ RT ASC INJ A_4TM INJ TIME PO CST TIM INJ 2 LA T INJ 2 LONG

1790.02 38.81 58.65 100.19 149.79 ) 35 2 1190.0 45.59 63.33

534§.79 38.H2 250.34 100.71 149.79 14 46 _3 4745.8 45.60 245.0?

1790.02 38.81 58.65 ]00.19 149.79 } 35 2 11_-3.0 45.59 53.33

5}45.79 }8.82 750.34 100.71 149.79 14 46 3(l 4745.8 45.60 245.02

1790.02 38.81 58.65 1CE}.19 149.79 3 35 2 ll_].0 45.59 53.33

5}45.79 38.82 2f_J.]4 100.21 149.79 14 46 _l 4745.8 45.60 245.02

01FFERfZNTI4L CORRIECTIONS

TOE-?.4}}4 TRA -.6481 TC}-2.}55} 8AU .7487
ROE 1.0768 RRA .0790 RC} .6981FAU ,04421

FOE-I.7628 FRA -.1863 FC}-1.6790 6SP I3887

B0E 2.6610 8R4 .6529 Be} Z.456S FSP -763

LAUNCH 0ATE SEP 9 1970

ME'I,I(XEN7RIC CONIC

RL 1_O.68 LAL .00

RP 107.86 LAP 3.05

RC 121.402 GL -46.40

PLANETC)CENTRIC CONIC

C} 19.047 VHL 4.364
LNCH A_MTH LNCH TIME

Z9.3Z } }9 _6

150.68 1} 3B }3

29.3Z } }9 _5

130.68 13 _k_ 3}

29.32 } _9 26

1S0.68 13 38 33

OIFFER1ENTIAL CORRIECTION5

TDE-?.3_2] TRA -.5177 TC}-Z.9703 8AU .782Z

ROE .9166 I_RA .0_B| RC} .7827 FAU .048}9

FOE-1.7266 FRA -.0841 FC3-?.199} 854:' 14165
B0E ?.4966 _A .518} Be3 }.0717 FSP -8}9

MIC-COURSE EXECUTION ACCURACY

S&T 4185.7 _ 1474.0 $63 2}4.6

RRT -.9324 RRF -.9846 RTF .9E414

,S6B 4437.7 R_} .2097 RI3 -.9692

SG1 4408.7 S6Z 506.0 THA 161 .57

ORBIT CETERMINATION ACCURACY

ST 2980.9 SR 1294.3 SS 1250.9

CRT -.9895 CRS .9997 CST -.9928

LSA }476.0 MSA 206.0 SSA 5.H

ELl }245.2 EL2 171.9 ALF 156.68

FLIf._'4T TIN? 152.00 ARRIVAL C4TE FE_ 8 1971

01STANCE 438.325

LOL 345.91 VL ?6.887 GAL -2.69 AZL 96.76 HCA 206.85 $544 127.78 ECC .18510 INC 6.7580 Vl 29.570

LOP 19"_.60 VP 37.714 GaP 5.#10 ATP 83.96 TAL 192.02 TAP _q.87 RCA 104.13 APO 15].43 V? 35.136

GP 49.84 2AL IC,0,81 2AP 1Z4.03 ETS 48.62 7AE 117.50 ETE 145.09 7AC 146.94 ETC 247.31 CLP-150,20

OLA -64.46 RAL 217.19 RAD 6567.8 VEL 11.850 PTH 2.10 VMP 6.4}5 CP4 32.85 RAP 239.06 ECC 1.3135

L-I TIME INJ LAT INJ LONG INJ RT AS,C INJ A}'MTH INJ TIME PO CST TIM INJ Z L4T INJ 2 LONG

1737,03 40.37 53.32 103.2| 145.54 4 8 73 1137.0 46.79 47.13

531Z.64 40.38 248.20 103.23 115.53 15 7 6 4712.6 46.80 242.02

17}7.0} 40.37 53.32 103.71 145.54 4 8 23 1137.0 46.79 47.13

5312.64 40.38 ?48.20 103.23 145.53 15 7 6 4717.6 46.80 242,02

1737.03 40.37 53.32 103.21 145.54 4 8 23 I137.0 46.79 47.13

5312.64 40.38 248.20 103.23 145.53 15 7 6 4712.6 46.80 242.0E

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 4}01.4 5(,,R I386.1 SG} 257.6 ST 3086.2 SR 1203.8 ss 1261.3

RRT -.93}5 RRF -.9_q24 RTF .9585 CRT -.9910 CRS .9999 CST -.9928

S60 4519.2 R_} .2135 RI3 -.9658 LSA }5}9.4 MSA 197.6 SSA 6.9

5.(,I 4494.1 _2 475.8 TH4 163.06 ELI }309.2 EL2 150.3 ALF 158 .H_

¢ ;UNCH C4TE SEP 9 1970

MELI(XENTRIC CONIC

RL 150.68 LAL .00

RP 107.89 LAP 2.96

RC 123.660 GL -42.95
PLANE TOCENTRIC CONIC

C3 16.454 VHL 4.056

LNCM AZMTH LNCH TIME

37.2} 4 II 35
147.77 I} 56 50

32.2} 4 11 35
147.77 1} 56 50

32.23 4 11 35

147.77 13 56 50

FLIGHT TIME 154.00

CIST4NCE 444,325

LCN- 345.91 VL 26.849 GAL -2.45 AZL 95.91 HCA 210.05 S,M4

LOP 195.83 VP 37.676 GAP 6.10 AZP 84.88 TAL 190.79 TAP

GP 45.72 7AL 99.94 7AP 127.74 ETS 48.28 7AE 119.49 ETE

ARRIVAL C4TE FEG lO 1971

I27.53 ECC .18633 INC 5.9144 VI 29.57_

40.84 RCA 103,77 4PO 151.29 v2 35,124

147.36 7AC 143.43 ETC 249.72 CLP-151.25

CL4 -62.00 RAL 22}.51 RAC 6567.7 VEL 11.740 PTM 2.07 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_:_WTH INJ TIME

1691.54 41.16 48.04 105.80 141.47 4 39 46

5790,12 41.16 746.30 105.81 141.41 15 25 1

1691.54 41.16 48.04 105.80 141.42 4 39 46

5790.12 41.16 246.30 105.81 141.41 15 ?5 1

1691.54 41.16 48.04 105.80 141.42 4 39 46

5290.12 41.16 246._ 105.81 141.41 15 25 1

OIFFERfNTI4L CORRECTIONS
TOE-2.1 991 TRA -.3895 TC}-3.5914 8AU .8110

ROE .778} I_'A -.0170 RC3 .83_ FAU .05124

FOE-1.6355 FRA .0269 FC}-2.6957 8SP 14444

BOE 2.3327 BRA .}899 Be} 3.6867 FSP -897

MID-COURSE EXECUTION ACCURACY

SGT 4417.0 S(,R 1291.4 S(,} 274.9

RRT -.9333 RRF -.9786 RTF .9571

$68 4601.9 R_3 .2118 R13 -.9651

$61 4580.1 _ 447.} THA 164.59

FLIGHT TIME 156.00

DISTANCE 450.310

LOt. 345.91 VL 26.811 G4L -Z.19 67L 95.22 HCA 213.25 SM4

LOP 199.05 VP 37.637 GAP 6.39 AZP 85.63 TAL 189.54 TAP

GP 42.0} ZAL 98.68 ZAP 131.18 ETS 47.99 ZAE 121.06 ETE

6.186 CP4 ?8.49 RAP 238.76 ECC 1.270H

P_ CST TIM INJ 2 L4T INJ 2 LON6

1091.5 47.19 41.1_
4690.1 47.20 239.38

1091.5 47.19 41.12

4690.1 47.?0 2}9.38

1091.5 47.19 41.12

4690.1 47.?0 239.38

ORBIT CETERMINATION ACCURACY

ST 3127.2 SR 1099.6 SS 1235.3

CRT -.9920 CRS .9999 CST -.9924

LSA }532.9 MSA 182.2 $54 8.1

ELI 3317.} EL2 131.4 ALF 160.74

LAUNCH DATE SEP 9 1970

HELIOCEN7RIC CONIC
RL 150.68 LAL .00

RP 107.93 LAP 2.86

RC 125,912 6L -39.62
PLANETC_ENTRIC CONIC

C3 14.609 VML 3.8_

LNCH ATMTM LNCH TIME

}5.17 4 42 8

144.83 14 12 51

35.17 4 42 8

144,83 14 12 51

}5.17 4 42 8

144.83 14 12 51

DIFFERENTIAL CORRECTIONS
TOE-2.0700 TRA -.2608 TC3-4.2026 BAU .8376

ROE .6630 RRA -.0520 RC3 .8539 FAU .05_91

FOE-1.5078 FR4 .1418 FC}-3.1353 BSP 14733

BOE 2.1736 BRA .?66{} BC} 4.2885 FSP -9}8

ARRIVAL CATE FEB 12 1971

127,28 ECC ,18767 INC 5.2200 Vl 29.570

42.79 RCA 10}.}9 APO 151.16 v2 35.112

149.63 ZAC 140.25 ETC 251.54 CLP-152.43

0LA -59.53 RAL 'Z29.35 R_B 6567.6 VEL 11.662 PTH 2.05 VHP 6.0}2 CPA 24.51 RAP 258.79 ECC 1.2404

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A}'MTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG
1651.64 41.3} 4_._r2 108.17 I37.52 5 9 39 1051.6 46.9_ }5.4?

5276.)8 41.34 244.72 108.19 137.52 15 40 47 4676.4 46.99 2}7.22

1651.64 41.33 42.9"Z 108.17 137.52 5 9 39 1051.6 46.98 35.42

5276.)8 41.34 244.72 108.19 137.52 15 40 47 4676.4 46.99 237.22

1651.64 41.33 42.9"2 108.17 137.52 5 9 }9 1051.6 46.98 35.42

5276.38 41.34 244.7? 108.19 I37.57 15 40 47 4676.4 46.99 237.22

MID-COURSE EXECUTION ACCURACY ORBIT _ETERMINA TION ACCURACY

S(,T 4532.6 S6R 1198.9 563 ?86.9 ST 311}.I SR 995.1 SS 1180.3

RRT -.9316 RRF -.9733 RTF .9560 CRT -.9977 CRS .9999 CS/ -.9916

S(,B 4688.5 R'Z} .2059 RI} -.9609 LS4 3470.5 MSA 174.4 SSA 9.4

$61 4669.} ,S(,Z 423.0 THA 166.04 ELI 3766.3 EL2 114 .7 ALF 162.37
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE SEP 9 1970 FLIGHT TIME 15_.00 ARRIVAL DATE FEB 14 1971

HELIOCENTRIC CONIC

RL 150.68 LAL .gO

RP 107.97 LAP 2.7_

RC IZ8.15_ GL -36.40

PLANE TOCENTRIC CONIC

C3 13.175 VHL 3.643

LNCH AZNTH LN4_H TII_

38.12 5 I1 36

141.88 14 26 51

38,JZ 5 IY 36

141.88 14 26 51

38,12 5 11

141,88 14 26 _1

LOL 345.91 VL

LOP 202.27 VP

GP 38.74 ZAL

CISTANCE 456.279

26.772 GAL -1.92 AlL 94.64 HC4 Z16.46 _4

37.598 GAP 6.69 AZP 86.27 TAL 188.17 TAP

97.09 7AP 134.35 ETS 47.72 ZAE 122.28 ETE

127.02 ECC .1891) IN( 4.6)52 vI 29.570

44.72 RCA 105.00 4PO 151.05 V2 55.099

151.81ZAC 137.41ETC 252.97 CLP-155.66

CL4 -57.08 RAL 234.80 RA0 6567.5 VEL 11,6(]4 PTH 2.03 VHP 5.946 OPA 20.90

L-[ TII4E INJ LAT INJ LONG INJ RT A$C |NJ A_4TH INJ TIME PO CST TIM

1615,67 41.03 38.0(_ 110.49 133,91 5 58 _1 1015.7

5270.30 41.04 _43.55 110._0 153.90 15 54 41 4670.5

1615.67 4J,03 38.D0 110.49 133.91 5 38 31 1015.7

5270._W3 41.04 143.55 110._0 133.90 15 54 41 4670.5

1615.67 41.03 _B,00 110.49 133.91 5 38 51 1015.7

5ZT0._W0 41.04 243.55 II0._0 133.9(3 15 54 41 4670.5

OlrFER_NTIAL CORRIECTICN$ NI0-COLME EXECUTION ACCURACY

TOE-1.9373 TRA -.1305 TC3-4.7841BAU .8624 .%T 4645.0 _ I|13.1 5G3 294.2

ROE .5620 RR4 -.0797 RC3 .8515 FAU .05359 RRT -.9"288 R_" -.9663 RTF .9554

F02-l.3590 FRA ._54_ F(3-3.4949 8SP 15042 _ 4776.5 I@23 .1948 R13 -.959_

BOE 2.0191 BRA .1528 BE3 4.8593 FSP -966 SG1 4759.5 ,%Z 402.5 THA 167.36

RAP 239.11ECC 1.2185

INJ 2 LAT INJ 2 LONG

46.29 30.07

46.30 255.62

46.29 30,07

46.30 2)5.62

46.29 30.07

46.30 235.62

ORBIT 0ETERMINATION ACCURACY

ST 3050.3 SR fig7.7 SS 1104.4

CRT -.9934 CRS .9996 CST -.9902
LSA 3561.8 MS4 168.1 SSA 10.9

ELI 317_.2 EL2 98.9 ALF 163.69

LAUNCH 0ATE SEP 9 1970 FLIGHT TINE 160.00 ARRIVAL CATE FEB 16 1971

HIELI(XENTRIC CONIC DISTANCE 46_.2_Z

RL 150._ L4L .O0 LOL 345.91 VL 26.732 GAL -1.63 429. 94.13 HCA 219.66 5m4A

RP IO8,01 LAP Z,64 LOP L_05.49 VP 37.558 GAP 6.99 AZP 86,82 TAL 1_6.97 T4P

RE 130.397 GL -33.30 GP 35.81 ZAL 15.19 ZAP 137.16 ETS 47.50 Z4E 123.22 ETE

PLAN[TOCENTRIC CONIC

C3 12.308 _ 3._J_ OLA °54,64 RAL 239.93 RAO 6567.5 VEL 11,563 PTH _.O_ VHP
LNCH AZ_4TH LNCH TIN[ L-; TINE INJ LAT INJ _ INJ RT ASC ZNJ A2'NTH INJ

41.10 S 40 18 1582.46 _0.35 33.29 112.84 130.59 6

138.90 14 39 7 5_71.07 40.36 _42._ 112.85 130.58 16
41.10 5 40 IB 1582.46 40.35 33._9 112,84 130.59 6

138.90 14 59 7 5271.07 40._6 242.82 112.85 I_,58 16

41.10 3 40 18 1582.46 40.35 33._ IIZ.B4 130.59 6

138.90 14 39 7 527|.07 40.36 242,82 |1_,85 130.58 16

DIFFERENTIAL CO_RI[CTION$ MI0-COURSE EXECUTION ACCURACY

TOE-I .80LM:] TRA .OO46 TC3-5.3185 _AU .88§7 SGT 4752.6 ,SGR I035._ S_3 297.4

ROE .4931 RRA -.1026 RE3 .8299 FAU .05341 RRT -.9'242 _ -.9574 RTF .954H

FOE-|.I996 FRA .3643 FC3-3.7570 BSP 15_42 _ 4864.0 R_3 .1808 R13 -.9578

BO£ 1.8683 BR4 .IO"27 BE3 5._Z9 FSP -979 -%1 4848.6 5GZ 387.4 THA 168.54

126.77 ECC .19072 INC 4.1331 Vl 29.570

46.63 RC4 102.59 APO 150.94 V2 55.086

153,86 7AC 154.89 ETC 254.15 CLP-154.91

5.910 CPA 17,62 RAP 239,67 ECC J.2026

TIME P_ CST TIM INJ 2 LAT INJ 2 LONG

6 40 982.5 45.25 25.08

6 58 4671.1 45.26 234.60

6 40 982.5 45.25 25.0_
6 58 4671.1 45.26 254.60

6 40 982.5 45.25 25.08
6 58 4671.1 45._6 234.6_

ORBIT DETER_INATION ACCURACY

ST 2945.1SR 810.1 SS 1013.6

CRT -.9942 ORS .9986 CST -.9_81

LSA 3214.1MSA 165.8 SSA 12.6

ELI 3055.4 EL2 85.7 ALF 164.69

LAUNCH O4TE SEP 9 1970 FLIGHT TINE 162.00 ARRIVAL CATE FEB IH 1971

HELI(X:ENTRIC CONIC

RL |50.68 L4L .00

RP 108.05 L4P _,51

RE 152.627 GL -]0.30

PLAMETC_EN_RIC CONIC

C3 11.618 VHL 3.408

LN_H A_MTH LN_H TIME

44.11 6 8 33
155,R9 14 49 42

44.11 6 _ 33

155.89 14 49 42

44.11 6 8 33

135.89 14 49 42

0IFFERENTIAL CORRECTIONS

TOE-I .6646 TRA .1446 _C3-5.7910 BAU .9079

ROE .4323 RRA -.1217 RC3 .7955 FAU .05_61

FOE-I.0384 FRA .4688 FC3-3.9_01 BSP 15645

BOE 1.7199 BRA .1890 BE3 5.8454 FAP -g4_4

CIST4NCE 468.167

LOL 345.91 VL 26.692 G4L -1.34 4ZL 93.69 HCA 222.86 _A 126.51 ECC .19_45 INC 5.6948 VI 29.570

LOP 208.71 VP 37.517 GAP 7.29 AZP 87.29 TAL 1_5.65 TAP 48.51 RCA 102.16 APO 150.85 V2 35.074

C-P 35.21Z4L 93.02 ZAP 139.93 ETS 47,35 7AE 123.93 ETE 155.75 7AC 152.67 ETC 255.11 CLP-156,15

CLA -52.21RAL 244.BO RAO 6567.4 VEL 11.533 PTH 2.01 VHP 5.914 DPA 14.65 RAP 240.45 ECC 1.1912

L-I TIME INJ LAT INJ LONG INJ RT A,_ INJ AZNTH INJ TIME P_ CST TIM |NJ 2 LAT INJ 2 LONG

1550.93 39.37 28.79 115._8 127.58 6 34 24 950.9 43.95 20.39

5278.29 39.38 242.58 115.29 127.57 16 17 40 4678.3 45.94 _54.18

1550.93 39.37 28.79 115.28 127.58 6 34 24 950,9 15.95 20.59

5278.29 39.38 242.58 115.29 127.57 16 17 40 4678.3 43.94 234.18

1550.93 39.37 28.79 115,28 127.58 6 34 24 950.9 45.95 L_C].59

5278.29 39.38 242.58 115.29 127.57 16 17 40 4678.3 43.94 234.18

NI0-COURE EXECUTION ACCURACY ORBIT 0ETER_INATION ACCURACY

.S_T 4853.1 S,GR _4_,_ ,_.,3 297.3 ST 2P03.3 SR 733.7 SS 914.4

RRT -.9180 RRF -.9465 RTF .9543 CRT -.9953 CRS .9965 CST -.9847

5(,B 49_O.3 R23 ,1641 RI3 -.9567 LSA 3034.2 MSA 161.3 SSA 14.5

5(11 4935.9 SG2 376.8 THA 169.58 ELI 2896.9 EL2 68.4 ALF 165.59

LAUNCH OATF ._EP 9 1970 FLIGHT TIME 164.00 ARRIVAL DATE FEB _ 1971

_ELIO_ENTRIC CONIC

RL 150.68 LAL .00

RP 108.09 LAP 2._
RC 134.850 GL -27.41

PLANETO_NTRIC CONIC
C3 11.146 W'K. 3.339

LNCH AT'_TH LN_H TIME

47.15 6 36 35

132,85 14 58 39

47.15 6 _6 35

132.85 14 58 39

47.15 6 36 35

132.85 14 58 _9

DISTANCE 474.084

LQ. 345.91 VL 26.652 GAL -1.04 ATL 93.31 _ _26.06 5NA 126.25 ECC .19431 INC 3.3066 Vl 29.570

LOP Z11.9_ VP 37.477 GAP 7.58 A_P 87.70 TAL 184.31 TAP 50.37 RCA 101.72 APO 150.78 V2 35.061
GP ]0.89 ZAL 9_.63 ZAP 14Z.38 ETS 47.22 ZAE 114.47 ETE 157.47 7AC 1_0.71ETC 255.96 CLP-157.38

0L4 -49,80 RAL 249.43 RA0 6567,4 VEL 11.512 PTH 2.01 VHP 5.948 0PA 11.94
L-I TIME INJ LAT INJ LONG INJ RT AS_C INJ.A2'MTH INJ TIME 1:10 CST TIM

1520.L_'_ 38.15 _4.43 117.84 |_4.85 7 I 55 9,P0.2

5291.81 38.16 242.84 117.85 124.84 16 26 50 4691.8

15L_O.,_ _.15 24.45 117.84 124.85 7 1 55 9L_.2

5291.81 38.16 242.84 117.85 I24.84 16 26 50 4691.8

1520.Z_ _.15 _4.45 117.84 124.85 7 I 55 920.2

5291,81 _8.16 Z42.84 117.85 124.84 16 26 _0 4691.8

DIFFERENTIAL CORRECTIONS

T0£-1.5Z13 TRA .2940 TC3-6.1741 84U .9"_67

ROE .3827 _'A -.1390 RC3 .7473 FAU .05108

FOE -.8759 FRA .5"/'O7 FC3-3.9_75 8,_° 158L_

80E 1.5686 8RA .3252 BC3 6,219J FAP -967

RAP 241.40 ECC 1.1834
INJ 2 LAT INJ 2 LONG

42.39 15.97

42.40 234.36

42.39 15.97

42.40 234.36

42.39 15.97

42.40 234.36

ORBIT _ETERMINATION ACCURACY

ST 26_4.Z SR 666._ 55 808.3

CRT -.9967 CR$ .9916 C$T -.9792

LSA 2820.8 M54 161.7 $SA 16.5

EL1 2706.9 EL2 52.5 ALF 165._0

NI0-COURSE EXI[CUTIO_ ACCURACY
s_r 4941.9 S(,R g_3.8 s_3 194.0

RRT -.9091RR_ -.9331 RTF .9533

5013.8 R23 .1477 R13 -.9552

5(,1 5010.1 S62 371.3 THA 170,51
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL. 5, 197OI

LAUNCH DATE 5EP 9 1970 FLIGHT TIN[ 166.00 ARRIVAL DATE FEB 22 1971

HELIOCENTRIC CONIC

RL 150.68 LAL .00 LOL 34§.9I VL
RP 108.13 LAP 2.24 LOP Z15.13 VP

RC 137.063 GL -24.64 GP 28184 ZAL

PLANE TOCENTRIC CONIC

C3 10.B55 VHL 3.295

LNCH ATNTH LNCH TIN[

50.24 7 4 35

129.76 15 5 53

50.24 7 4 35

129.76 15 5 53

50.Z4 7 4 35

129.76 15 5 53

DIFFERENTIAL CORRECTIONS

TDE-I.3814 TRA .44fl3 TC3-6.4877 8AU .9469

.ROE .3449 RRA -.1529 RE3 .6984 FAU .04942

FDE -.7Z70 FRA .6611 FC3o3.9416 8SP 16IO9
9DE 1.4Z38 8RA .4708 8C3 6.5251 FSP -957

DISTANCE 479.982

26.612 GAL -.72 AZL 92.96 HCA 229.26 S_4A

37.436 GAP 7.88 AZP 88.07 TAL 182.94 TAP

88.05 ZAP 144.63 ETS 47,19 ZAE J24.86 ETE

125.99 ECC .19632 IN( 2.9584 V1 29.570

52.20 RCA 101.26 APO 150.73 V2 35.047

159.03 ZAC 128.98 ETC 256.72 CLP-158.58

OLA -47.41 RAL 253.85 RAO 6567.4 VEL 11.500 PTH 2.00 VHP 6.007 DPA 9.47 RAP 242.52 ECC 1.1786

L-I TIN[ INJ LAT INJ LON_ INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1489.50 36.74 Z0.23 I20.52 122.39 7 29 25 889.5 40.70 11.73

5311.65 36.75 243.62 120.53 122.38 16 34 25 4711.6 40.71 235.11

1489.50 36.74 20.23 I20.52 122.39 7 29 25 889.5 40.70 11.73

5311.65 36.75 243.62 I20.53 122.38 16 34 25 4711.6 40.71 235.11

1489.50 36.74 2T3.23 120.52 122.39 7 29 25 889.5 40.70 11.73

5311.65 36.75 243.62 120.53 122.38 16 34 25 4711.6 40.71 235.11

NID-COURSdE EXECUTION ACCURACY CR6IT DETERHINATION ACCURACY

SGT 5035.4 SC_ 852.1 SG3 289.5 ST 2430.1 SR 611.5 SS 708.6

RRT -.8992 RfW -.9|80 RTF .9532 CRT -.9982 CRS .9B16 CST -.9711

SC_ 5107.0 R_3 .1286 Rl3 -.9546 LSA 2598.9 NSA 163.9 SSA 18.5

•_I 5093.7 SG2 368.6 THA 171.3_ ELI 2505.6 EL2 35.7 ALF 165.90

LAUNCH DATE SEP 9 1970 FLIGHT TIME 168.00 ARRIVAL CATE FEB 24 1971

HELIC(ENTRIC CONIC 01STANCE 485.859

RL 150.68 LAL .00 LOL 345.9I VL 26.571 GAL -.39 AZL 92.64 HCA 232.46 SMA 125.74 ECC .19850 INC 2.6424 Vl 29.570
RP 108,17 LAP 2.09 LOP 218.34 VP 37°395 GAP 8.J9 A2'P 88,39 TAL 181.56 TAP 54.02 RCA 100.78 APO 150.69 V2 35.034

RE 139.266 GL -21.97 GP 27.00 ZAL 85.34 ZAP I46.7I ETS 47.25 ZAE 125.15 ETE 160.42 ZAC 127.47 ETC 257.42 ELP-159.75
PLANETOCENTRIE CONIC

C3 10.719 V/It. 3.274 OLA -45.04 RAL 258.07 RAft 6567.4 VEL II.494 PTH 2.00 VHP 6.086 OPA 7.23 RAP 243.77 ECC 1.1764

INJ LONG INJ RT 4SC ZNJ AZNTH INJ TIN[ PO CST TIM IN,tT_ LAT INJ 2 LONG
16.08 123.31 120.18 7 57 7 857.9 38.88 7.61

244.94 J23.32 IZO.16 16 40 J6 4758.2 38.89 236.47

16.08 123.3I 120.18 7 57 7 857.9 38.88 7.61

244.94 123.32 120.16 16 40 16 4738.2 38.89 236.47

16.08 123.31 120.I8 7 57 7 857.9 38.88 7.61

244.94 123.32 J20.16 16 40 16 4738.2 38.89 236.47

NIO-C.CURSIE E_ECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 5120.9 SGR 807.4 _3 283.5 ST 2217.4 _ 565.3 SS 614.4

RRT -o8871RRF -.gOD8 RTF .9529 CRT -.9992 CRS .9614 CST -.9580

SC_ 5184.2 R_3 .1107 RI3 -.9541 LSA 2365.1HSA 170.2 SSA 20.5

•e_l 5171 .0 SG2 3_.I THA I72.00 ELI 2288.2 EL2 22.0 ALF 165.71

LNO,I ATMTH LNCH TINE L-I TINK INJ LAT

53.38 7 32 49 1457.85 35.18

126.62 15 I1 17 5338.16 35.I9

53.38 7 32 49 1457.85 35.18

126.62 15 II 17 5338.16 35.19

53.38 7 32 49 1457.85 35.18

126.62 15 11 17 5338.16 35.19

DIFFERENTIAL CORRECTIONS

TDE-I.2385 TRA .60_0 TC3-6.?_)60 BAU .9654

ROE .3151RRA -.1(_ RC3 .6456 FAU .04745

FOE -.5860 FR4 .7464 FC3-3.8322 8SP 16358

8DE 1.2779 _A .6274 8C5 6.7370 FSP -938

LAUNCH DATE SEP 9 1970 FLIGHT TIN[ 170.00 ARRIVAL DATE FE6 26 1971

H[LIC_ENTRIC CONIC

RL 150.68 LAL .00

RP 108.21 LAP 1.94

RC 141.459 GL -19.43

PLAMETO(ENTRIC CONIC

C3 10.723 VHL 3.275

LNO4 ATNTH LNCH TIN[

56.60 8 1 32

123.40 15 14 39

56.6O 8 I 32

123.40 15 14 39

56.60 8 1 32

123.40 15 14 39

DISTANCE 491.716

LCL 345.91 VL 26.551 GAL -.04 AZL 92.55 HCA 235.66 SMA 125.48 ECC ._0084 INC 2.3527 VJ 29.570

LOP 221.54 VP 37.555 GAP 8.49 AZP 88.67 TAL 180.17 TAP 55.82 RCA 100.28 APO 150.68 V2 35.021

GP 25.37 ZAL 82.52 ZAP 148.63 ETS 47.40 ZAE 125.36 ETE 161.67 ?AC 126.13 ETC 258.08 CLP-160.89

DLA -42.70 RAL 262.09 RA0 6567.4 VEL 11.494 PTH 2.00 VHP 6.182 OPA

L-I TIN[ INJ LAT INJ LONG |NJ RT AS_ INJ A2'NTH INJ TIN[

1424.28 33.51 ll._r_ 126.22 118.18 8 25 17

5571.9"1 33.52 246.86 126.22 118.17 16 44 11

1424.28 33.51 11.92 126.22 118.18 8 25 17

5371.91 33.52 246.86 126.22 118.17 16 44 11

1424.28 33.51 11.92 I26.22 118.18 8 25 17

5371.91 33.52 246.86 126.22 118.17 16 44 11

0IFFERENTIAL CORRECTIONS MI0-CCLIR,_E EXECUTION ACCURACY

TOE-I.I093 TR4 .7537 TC3-6.922_ 8AU .9964 ,SGT 5247.8 Sr.,R 777.7 SG3 279.9

ROE .2972 RRA -.1711 RC3 .6270 FAU .04715 RRT -.8825 _ -.8846 RTF .9600

FOE -.4776 FR4 .7945 FC_-3.8070 8SP 16839 $66 5305.1 1_3 .0710 RI3 -.9607
8DE 1.1484 BRA .7729 6C3 6.9504 FSP -952 ,SGI 5292.7 $62 362.7 THA 172.51

LAUNCH DATE _EP 9 1970 FLIGHT TINE 172.00

HELI(XENTRIC CONIC 0ISTANCE 497.550

RL 150.68 LAL .00 LCI. 345.91VL L_6.4gO GAL .32 42'1.. 92.08 _ 238.85 St4A

RP 108.25 LAP 1.18 LOP 224.74 VP 37.312 GAP 8.80 A2'P 88.92 TAL 178.75 TAP

RC 143.643 GL -17.00 GP 23.9I ZAL 79.64 ZAP 1_O.40 ETS 47.67 ZA_ 125.50 ETE
PL4N[TOCENTRIC CONIC

C3 10.859 VHL 3._95 OLA -40.40 RAL 265.92 RA0 6567.4 VI[L 1|._00 PTH _.00 VHP

LNO_ AZI4TH LN_H TINE L-I TINE INJ LAT INJ _ INJ RT A_ INJ A2_4TH INJ TIME
59.89 8 31 0 1387.73 31.77 7._ 129.21 116.39 8 54 8

1L_.II 15 15 44 5413.57 31.78 249.41 129._','4 116.38 16 45 58

59.89 8 31 0 1387.73 31.77 7.68 129.21 116.39 8 54 8

120.11 15 15 44 5413.57 31.78 _49.41 IZg.LPZ 116.38 16 45 58

59.89 831 0 1387.73 31.77 7._ 129.21 116.39 8 54 8

1;_0.11 15 15 44 5413.57 31.78 249.41 1,_9._ 116.38 16 45 58

DIFFERENTIAL CORRECTIONS MJO-C.OUR_E _ECUTION ACCURACY

TOE -.9511 TRA .9440 TC3-6.8809 _4U 1.0(:YZ0 8GT 52_.3 _ 738.2 SG3 269.4

ROE .2750 RRA -.IgOZ RC3 .5427 FAU .043L=_Z RRT -.8580 RRF -.8_L:_ RIT" .9524

FOE -.3373 FRA .8994 FC3-3.4462 BSP 16963 _ 5337.6 R_3 .0796 RI3 -.9531

8OK .9901 8RA .9630 8C3 6.gO23 FSP -904 SGI 5324,3 SG2 376.9 THA 173.13

5.18 RAP 245.15 ECC 1.1765

_:, CST TIH INJ 2 LAT INJ 2 LONG

824.3 36.98 3.51
4771.9 36.99 238.44

824.3 36.98 3.51

4771.9 36.99 238.44

824.3 36.98 3.51
4771.9 36.99 238.44

ORBIT DETERNIN_TION ACCURAC_
ST 2018.8 SR 534.3 55 541.0

CRT -.9982 CR$ .9327 CST -.9476

LSA 2150.4 MSA 170.6 SSA 21.9

ELI 2088.1 EL2 30.8 ALF 165.20

ARRIVAL DATE FEB 28 1971

125.22 ECC .20336 INC 2.0844 V! 29.570

57.60 RCA 99.76 APO 150.69 y2 35.008
162.79 7AC 124.94 ETC 258.71 CLP-162.01

6.294 OPA 3.30 RAP 246.65 ECC 1.1787

PC) CST TIN INJ 2 LAT INJ 2 LONG

787.7 35.03 359.35

4813.6 35.03 241.07

787.7 35.03 359.35

4813.6 35.03 241.07
787.7 35.03 359.35

4815.6 35.03 241.07

ORI_IT 0ETERt4INATION ACCURAC_
ST 1780.9 SR 495.6 SS 464.0

CRT -.9928 CRS .8544 CST -.9065

LSA 1895.1NSA 201.1 $SA _3.4
ELI 1847.7 EL2 57.1 ALF 164.54
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5, 1970)

LAUNCH DATE SEP 9 1970 FLIGHT TIME 174.00

HEL IOCENTRIC CONIC

RL 150.68 LAL .00

RP 108.29 LAP I .62

RC 145.816 GL -14.70

PLANE TOEENTRIC CONIC

C3 II,IZO VHL 3.335

LNC._ AZMTH LNCH TiME

63.30 9 1 38

116.70 15 14 11

63,30 9 I

116.70 15 14 11

63.30 9 1

116.70 15 14 11

DIFFER1ENT IAL CCNREC TION$

TDE -.8010 TRA 1 .IZBO TC3-6.8183 BAU 1.0163

ROE .2613 RRA -.21_19 RC3 .4905 FAU .04082

FOE -.2246 FRA .9680 FC3-3.1781 5SP 171(30

60E .8425 6RA 1.1459 BC3 6.8359 FSP -871

01STANCE 503.362

LOL 345.91 VL Z6.449 GAL .69 AZL 91.83 I,_A 242.04 SNA 124.97 ECC

LOP 227.94 VP 37.271 GAP 9.12 AZP 89.14 TAL 177.33 TAP 59.37 RCA

GP 22.60 7AL 76.12 7AP 152.05 FTS 48.04 7AF 125.60 ETE 163.78 7AC

ARRIVAL DATE MAR 2 1971

LAUNCH DATE SEP 9 1970

.20606 INC 1.6339 VJ 29.570

99.21 APO 150.72 V2 34.995

123.89 ETC 259.3E CLP-I63.D9

0LA -38.15 RAL 269.56 RA0 6561.4 VEL 11.511PTH 2.01 VHP 6.419 0PA 1.58 RAP 248.24 ECC 1.1830

L-I TIME |NJ LAT INJ LONG INJ RT AS( INJ AZNTH INJ TIME PO (ST TIN INJ 2 LAT INJ 2 LONG

1346.75 29.98 3.25 132.29 114.76 9 24 4 746.7 33.05 355.00

5464.34 29._J 252.66 132.29 114.77 16 45 16 4864.3 33.06 244.41

1346.75 29.98 3.25 132.29 114.78 9 24 4 746.7 33.05 355.00

5464.34 29.99 252.66 132.29 114.77 16 45 16 4864.3 33.06 244.41

1346.75 29.98 3.25 132.29 114.78 9 24 4 746.7 33.05 355.00

5464.34 29.99 252.66 132.29 114.71 16 45 16 4864.3 33.06 244.41
NI0_COURS[ E_ECUTION ACCURACY ORBIT 0ETERNZNATION ACCURACY

,%T 5352.2 SGR "/'139.3 SG3 260.8 ST 1568.2 SR 468.1 SS 413.3
RRT -.8409 _ -.8404 RTT: .9519 CRT -.9767 CRS .7390 CST -,8631

SG8 5399.0 RZ3 .06_ RI3 -.9525 LSA 1672.1MSA 229.5 SSA 24.0

SGI 5_5.5 _ _1.4 THA 173.61 ELI 1633.7 EL2 96.4 ALF 163.69

HELICCKNTRIC CONIC

RL 150.68 LAL .00

RP 108.33 LAP 1.45

RC 147.979 GL -12.33

PLAMETC(ENTRIC CONIC

C3 11.509 VHt. 3,_J'Z

LNO4 AZ_4TH LNCH TIME
66.86 9 34 2

113.14 15 9 24

66.86 9 34 2

113.14 15 9 24

66.86 9 34 2

113.14 15 9 24

FLI_T TINE 176.00 ARRIVAL 0ATE HAR 4 1971

OI$TANCE 509.149

LQ. 345.91 VL 26.dob GAL 1.09 ATL 91.60 _ 245.24 SMA

LOP 231.13 vP 37.229 GAP 9.44 AZP 89.53 TAL 175.88 TAP

GP 21.42 ZAL 73.81 ZAP 153.58 ETS 48.54 ZAI[ 125.66 ETE

GIFFERI[NTIAL CCRR[CTION$

TOE -.6519 TRA 1.3196 TC3-6.6832 6AU 1.0305

ROE .E521 RRA -.2138 RC3 .4421FAU .0_J46

FOE -.1252 FRA 1.0324 FC3-2.8934 BSP 17322

ODE .6990 t_eA 1.33(58 8C3 6.697B FSP -847

J_4.72-ECC .20901 INC 1.5979 Vl 29.570

61.12 RCA 98.65 APO 150.78 v2 34.982

164.67 7AC 122.96 ETC 259.92 CLP-164.15

OLA -35.95 RAL 273.02 RA0 6567.4 VEL 11.528 PTH 2.01 VHP 6.556 OPA .00 RAP 249.92 ECC 1.1894
L-! TIME INJ LAT |NJ _ ZNJ RT AS( |NJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT ZNJ 2 LONG

1299.17 21_.16 3_.47 135.45 113.33 9 55 41 699.2 31.06 350.31

5526.13 28.17 256.75 135.43 113.32 16 41 30 4926.1 31.07 248.58

1299.17 2_.16 358.47 135.43 113.33 9 55 41 699.2 31.06 350.31

3526.13 28.17 256.75 135.43 113.32 16 41 30 4926.1 31.07 248.58

1299.17 28.16 358.47 135,43 113.33 9 55 41 699.2 31.06 350,31

5526.13 28.17 256.75 135.43 113.32 16 41 30 4926.1 31.07 248.58
ORBIT 0ETERMINATZON ACCURACY

ST 1383.1 5R 446.3 SS 386.5

CRT -..9403 CRS .5811CST -.8205

LSA 1479.8 MSA 266.9 SSA 24.0

ELI 1446.1 EL2 145.3 ALF 162.94

NI0-C.OLMSE EXECUTION ACCU_AC_

t_T 541B.0 _ M5.7 SG3 252.5

RRT -.SZ"_J RRF -.8183 RTF .9516

SG8 5461.2 1_3 .0550 R13 -.9520

_1 5447.4 _ 387.5 THA 174.02

LAUNCH 0ATE SEP 9 1970

HELIOCENTRIC CONIC

RL 150.68 LAL .O0

RP 108.37 LAP 1.28

RC 150.132 GL -10.50
PT..AMETCK_ENTRIC CONIC

C3 12.026 VHL 3.468

LNCH AZNTH LNCH TINE

70.67 ID 9 13

109.33 15 0 24
70.67 10 9 13

109.33 15 0 24

110.00 14 27 4

110.OO 15 41 43

FLIGHT TIME 178,00 ARRIVAL OATE MAR 6 1971

OISTANCE 514.910

LOL 345.91 VL 26.368 GAL 1.49 AZL 91.37 HCA 248.42 SMA 124.46 ECC .21217 INC 1.3739 Vl 29.570

LOP 234.33 VP 37.188 GAP 9.77 AZP 89.49 TAL 174.43 TAP 62.86 RCA 98.06 APO 150.87 V2 34.969

GP L_.36 ?_L 70.92 ZAP 155.01 ETS 49.J7 ZAE 125.69 ETE 165.46 ?AC 122.12 ETC 260.51 CLP-165.19

DLA -33.83 RAL 276.31 RAO 6567.5 VEL 11.550 PTH 2.02 VHP 6.705 DPA -1.44 RAP 251.68 ECC 1.1979

L-I TIME INJ LAT INJ LONG INJ RT AS_ INJ AZ_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1241.66 26.35 553.09 138.63 112.02 10 29 54 641.7 29.10 345.01

5602.06 26.36 261.88 136.65 I12.01 16 33 47 5002.1 29.11 253.80
1241.66 26.35 353.09 138.6J 112.02 10 29 54 641.7 29.10 345.01

5602.06 26.36 261.88 13B.63 112.01 16 33 47 5G_2.1 29.11 253.80

5705.89 23.46 26_.40 137.22 115.60 16 2 8 5103.9 26,71 260.74

5475.87 29.32 253.28 139.86 108.41 17 12 59 4875.9 31.55 244,78

DIFFERENTIAL CCI_IECTXON$

TOE -.5036 TRA 1.5186 TC3-6.4863 6AU 1.0448

ROE .2464 RRA -.2254 RC3 .3987 FAU .0_24

FOE -.0372 FRA 1.0905 FC3-Z.6087 6,_ ° 17537

BOE .5606 _RA 1.5352 8C3 6.4985 FSP -822

NIO-COURS_E EXECUTION ACCURAC_ OR6IT OETERI41NATION ACCURACY

5GT 5482.0 SGR 665.8 SG3 244.1 ST 1237.5 SR 428,9 SS 379.9

RRT -.B047 I_F -.7963 RTF .9518 CRT -.8700 ERS .4017 CST -.7985

SC_ 5522.3 1_3 .0445 RI3 -.9522 LSA 1327.7 MSA 310.4 SSA 23.4

5_1 5508.3 SC_ 393.4 THA 174.39 ELI 1294.0 EL2 202,2 ALF 162.79

LAUNCH OATE _P 9 1970 FLIGHT TIME I_O._ ARRIVAL DATE NAR 8 1971

HELIC_ENTRIC CONIC

RL 150.68 LAL .00

RP IOH.41 LAP 1.10
RC 152.275 GL -8.6(]

PLANETC(ENTRIC CONIC

C3 12.678 VHt. 3.561

LNCH A2_4TH LNCH TIME

74.93 10 49 9

IO5.07 14 45 11

74.93 I0 49 9

105.O7 14 43 17

110.OO 13 dO 20

IIO,00 16 53 16

01STANCE 5213.643

LOt. 345.91 VL 26.327 GAL 1.92 AZL 91.16 I._ 251.61 ,_AA 124.21 ECC .21557 INC 1.1597 Vl 29.570

LOP 237.52 VP 37.147 GAP 10.10 AZP 89,63 TAL 172.97 TAP 64.58 RCA 97,44 APO 150.99 V2 34.956

GP 19.41 7AL 68.09 7AP 156.34 ETS 49.94 ZAE 125.71 ETE 166.16 7AC 121.37 ETC 261.10 CLP-166.20

OLA -31.78 RAL 279.41 RAO 6567.5 VEL 11.579 PTH 2.02 V_P 6.867 OPA -Z.TT RAP 253.52

L-I TIME INJ LAT INJ LON_ INJ RT AS_ INJ A2_4TH INJ TIME PO CST TIN INJ 2 LAT
1167.65 24.56 346.63 141.86 110.83 11 8 36 567.6 27.17

5699.51 24.57 268.51 141.87 110.82 16 20 15 5098.5 27.18

1167.65 24.56 346.63 141.86 110.83 11 8 36 567.6 27.17
569B.51 24.57 _.51 141.87 110.82 16 20 15 5098.5 27.18

612.39 17.20 302.29 1345.12 120.01 13 50 33 12.4 21.06

5301.77 32.40 240.66 144.45 101.54 18 21 37 4701.8 33.65

DIFFERENTIAL CO_RIECTIONS MID-COURSE EXECUTION ACCURAC_

TOE -.3529 TRA 1.7274 TC3-G.E'Z72 BAU 1.0572 5GT 353_.9 SGR 648.1 5G3 235.6

ROE .2432 RRA -_2375 RC3 .3571 FAU .03396 RRT -.7856 _ -.7741 R'rF .9517
FOE .0451 FRA 1.1459 FC3-2.3186 BSP 17741 _G_ 5576.7 _23 .0363 RI3 -.9520

_E .4286 _A 1.7436 8C3 6.2374 FSP -797 5GI 5562.4 S_,2 399.2 THA 174.72

ECC 1.2087

INJ 2 LONG
338.64

260.51

33H.64

260.51

295.29

231.65

E_SIT 0ETERHINATION ACCU_AC_

ST 1141.2 SR 414.0 SS 389,4

CRT -.7525 CR$ .2244 CST -,8084
LSA 1224.2 NSA 355.2 5SA 22.6

ELl 1185.5 EL2 262.5 ALF 163.92
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES IVOL 5. 1970)

LAUNCH DATE SEP 9 1970 FLIGHT TIME 182.00 ARRIVAL DATE MAR 10 1971

HELIOCENTRIC CONIC

RL 130.68 LAL .00 LOL 345.91 VL

RP 108.45 LAP .92 LOP 240.70 VF

RC 154.408 GL -6.84 GP 18.54 ZAL

PLANETOCENTRIC CONIC

C3 13.474 VHL 3.971

LNCH AZMTM LNCH TIME

80.2A 11 39 20

99.79 14 18 33

100.00 14 2 3S

100.00 14 3741

llO.O0 13 19 7

110.00 17 37 56

DIFFERENTIAL CaRRECTIONS

TOE -.2010 TRA 1.9458 TC3-5.9247 8AU 1.0668

ROE .2423 RRA -.2499 RC3 .3191 FAU .03174

FOE .1138 FRA 1.1981 PC3-Z.0395 OSP 17926

BOE .3148 8RA 1.9619 BC3 5.9333 FSP -771

DISTANCE 526.348

26.267 GAL 2.37 AZL 90.95 HCA 254.80 SMA 123.97 ECC .21923 _NC .9534 vl 29.570

37.107 GAP 10.45 AZP 89.75 TAL 171.50 TAp 66.29 RCA 96.79 kPO 151.14 V2 34,943

65.32 ZAP 157.59 ETS 50.86 ZAE 125.71ETE 166.80 ZAC 120.69 ETC 261.69 CLP-16?.I9

DLA -29.82 RAL 282.35 RAD 6567.5 VEL 11.$13 PTH 2.03 QHp 7.040 DpA -3.98 RAp 255.42 ECC 1.2217

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT lHJ 2 LONG

1059.06 22.61 337.77 145.14 109.75 11 56 59 459.1 25.29 329.86

5633.37 22,82 277.92 145.14 109.74 13 55 47 3233.4 25.30 270.00

5883.45 21.54 281.12 144.63 111.24 15 40 56 5283.4 24.23 273.36

5772.26 24.10 273.85 145.62 108.24 16 13 54 5172.3 26.37 265.79

733.$0 12.95 309.11 140.13 121.92 13 31 21 133.6 17.07 302.43

5206.82 33.47 233,46 148.05 97.40 19 4 43 4606.8 34.13 224.28

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION'ACCURACY

8GT 5592.3 8DR 632.5 SG3 227.3 ST 1103.9 SR 401.5 SS 409.2

RRT -.7667 RRF -.7523 RTF .9518 CRT -.3893 CRS .0715 CST -.8A61

SG8 5627.9 R23 .0292 R13 -.9520 LSA 1180.9 MSA 390.2 $SA 21.6

$91 5613.4 SG2 404.5 THA 175.02 ELl 1131.2 EL2 $16.6 ALF 166.85

LAUNCH OATE $EP 9 1970 PLIGHT TIM( 184.00 ARRIVAL DATE MAR 12 1971

HELIOCENTRIC CONIC

RL 150.68LAL .00 LOt. 345.91VL

RP 108.49 LAP .74 LOP 243.89 VP

RC 159.530 GL -5.21 GP 17.76 ZAL

PLANETOCENTRIC CONIC

C3 14.424 VHL 3.798

LNCN AZMTH LNCH TIM(

90.00 12 30 4

90.00 13 49 59

100.00 13 1 7

100.00 18 1 37

I10.00 13 5 32

110.00 16 13 41

OIFFERENTIAL CORRECTIONS

TDE -.0586 TRA 2.1639 TC3-5.6182 8AU 1.0848

RDE .2447 RRA -.2612 RC3 .2662 PAU .02993

POE .1732 FflA 1.2406 FC3-1.7963 OP 18363

BDE .2316 6RA 2.1796 BC3 5.6256 FSP -761

DISTANCE 532.015

26.246 GAL 2.84 AZL 90.75 HCA 257.98 S_AA 123.72 ECC .22319 INC .7535 Vl 29.570

37.067 GAP 10.81AZP 89.84 TAL 170.02 TAp 68.00 RCA 96.11APO 151.34 V2 34.931

62.64 ZAP 158.76 (T9 51.94 ZA( 125.6g ETE 167.36 ZAC 120.07 ETC 262.28 CLP-168.16

OLA -27.95 RAL 285.13 RAD 6567.6 VEL 11.654 pTH 2.05 VHP 7.225 DPA -5.09 RAP 257.38 ECC 1.2374

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

946.98 18.27 327.71 147.32 112.01 12-45 51 347.0 21.10 320.17

687.32 24.01 310.84 149.41 105.49 14 1 26 87.3 25.90 302.69

846.57 14.59 318.61 145.59 116.38 13 15 13 243.6 18.01 311.50

5331.00 27.94 258.56 150.44 101.08 17 34 8 4951.0 29.19 249.97

832.67 9.32 314.49 142.52 123.04 13 19 25 232.7 13.61 308.02

5137.67 33.95 228.12 151.38 94.28 19 39 18 4537.7 34.17 218.88

MID-COURDI[ ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5645.9 S_ 819.1 893 218.9 ST 1119.5 SR 392.6 99 429.8

RRT -.7483 RRP -.7316 RTF .9528 CRT -.4136 CRS -.0412 CST -.8911

SGB 5679.7 RZ3 .0225 RI3 -.9530 LSA 1194.4 MSA 406.5 9SA 20.5

SG1 5665.0 892 409.3 THA 175.28 ELl 1132.6 EL2 353.5 ALF 170.64

LAUNCH DATE SEP 9 1970 FLIGHT TIME 186.00 ARRIVAL DATE MAR 14 1971

HELIOCENTRIC CONIC

RL 150.6_ LAL ,00

RP 100.53 LAP .55

RC 158.941 GL -3.71

PLANETOCENTRIC CONIC

CS 15.541 VHL 3.942

LNCH AZMTH LNCH TIME

90.00 11 44 1

90.00 14 56 56

100.00 12 37 14

100.00 19 46 25

110.00 12 53 0

110_00 18 44 9

DISTANCE 537.651

LOL 345.91 VL 28.206 GAL 3.33 AZL 90.56 HCA 281.16 SMA 123.48 ECC .22746 INC .5383 Vl 29.570

LOP 247.07 VP 37.027 GAP 11.16 AZP 89.91 TAL 168.54 TAp 69.70 RCA 95.39 Apo 151.57 V2 34.919

GP 17.05 ZAL 60.06 ZAP 159.86 ETS 53.19 ZAE 125.67 ETE 167.87 ZAC 119.51 ETC 262.RS CLp-16R.II

OLA -26.18 RAL 287.76 RAD 6567.6 VEL 11.702 PTH 2.08 VHP 1.422 DpA -6.11

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN

1150.71 12.66 340.02 148.94 115.54 12 3 11 550.7

5805.02 26.59 276.95 153.69 100.12 16 33 43 5205.0

978.82 10.45 326.26 147.80 118.16 12 53 33 378.8

5452.14 29.03 251.41 154.11 97.47 18 17 17 4852.1

919.93 6.05 319.13 145.14 123.71 13 11 20 319.9

5083.79 34.14 223.92 134.60 91.80 20 8 52 4483.8

DIFFERENTIAL CORRECTIONS

TOE .1047 TRA 2.4115 TC3-5.2359 BAU 1.0692

ROE .2463 RRA -.2753 RC3 .2529 FAU .02754

FOE .2378 FRA 1.2933 FC3-1.5343 BSP 16328

80E .2677 BRA 2.4272 BC3 5.2420 FSP -724

RAP 259.40 ECC 1.2558

INJ 2 LAT INJ 2 LONG

15.99 332.93

27.72 288.46

14.14 319.41

29.76 242.99

10.44 312.79

34.01 214.68

ORBIT DETERMINATION ACCURACY

ST 1187.9 SR 382.2 SS 460.5

CRT -.2287 CR8 -.1499 CST -.9500

LSA 1266.2 MSA 407.0 98A 19.8

ELI 1191.4 EL2 371.E ALF 175.38

MID-COURSE ExECuTION ACCURACY

SGT 5684.8 SGR 605.5 SG3 211.1

RRT -.7291RRF -.7105 RTF .9522

9GB 5717.0 R23 .0164 R13 -.9523

SGI 5702.1SG2 413.2 THA 175.54

LAUNCH DATE SEP 9 1970 PLIGHT TIM( 188.00 ARRIVAL OATE MAR 16 1971

HELIOCENTRIC C.CN1C

RL 130.68 LAL .00

RP 108.56 LAP .37

RC 160.740 GL -2.33

PLANETOCENTRIC CONIC

C3 16.644 VHL 4.104

LNCH AZMTM LNCH TIME

90.00 11 21 41

90.00 15 39 2

100.00 12 21 51

100.00 17 21 33

110.00 12 49 1

110.00 19 10 52

LOt. $43.91VL

LOP 250.25 VP

GP 16.41 ZAL

DISTANCE 543.248

26.166 GAL 3.84 AZL 90,37 14CA 264.34 SMA 123.24 ECC .23208

36.986 GAP 11.57 AZP 89.96 TAL 167.05 TAP 71.39 RCA 94.64

57.58 ZAP 160.66 ETS 54.63 ZAE 125.64 ETE 166.33 ZAC 118.99

DLA -24.50 RAL 290.23 RAD 6567.7 VEL 11.757 PTH 2.08 VNP 7.633 DPA -7.03

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A_qATH INJ TIME PO CST TIN

1279.02 8.78 347.45 151.31 117.03 11 43 0 679.0

5713.39 27.52 270.40 157.31 g6.9T IT 14 16 5113.4

1084,76 6.99 332.22 150,35 119.14 12 39 56 484.8

5882.88 29.53 246.32 157.54 94.84 18 51 16 4782.9

999.56 3.03 323.32 147.90 124.07 13 5 40 399.6

5040.65 34.18 220.37 157,77 89,82 20 34 53 4440.9

DIFFERENTIAL CCRRECTION9

TOE .2638 TRA 2.6645 TC3-4.6588 BAU 1.0953

ROE .2302 RflA -.2867 RCS .2229 FAU .02543

FOE .2925 FRA 1.3404 FC3-1.3099 68P 18431

BDE .3636 8RA 2.6801 8C3 4.8639 FSP -697

MID-COURSE EXECUTION ACCURACY

8ST 5122.8 $GR 393.0 SG3 203.5

RRT -.T106 RRF -.6906 RT1 r ,9523

SGO 5753.5 R23 .0146 R13 -.9524

661 5738.4 SG2 416.1 THA 175.77

INC .8866 ¥1 29.570

APO 151.84 V2 34.907

ETC 293.47 CLp-170.03

RAP 261.46 [CC t.2772

INJ 2 LAT INJ 2 LONG

12.34 340.36

26.19 291.80

10.82 325.33

29.89 237.34

7.48 $17.06

33.78 211.35

ORBIT DETERMINATION ACCURACY

ST 1288.0 SR 373.8 99 468.4

CRT -.07E? CR6 -.2185 C$T -.9564

LSA |$69.1MSA 399,4 SSA 18.7

EL1 1286.3 EL2 372.7 ALF 178.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH CATE SEP 9 1970 FLIGHT TIME 190.00 ARRIVAL CATE MAR 18 1971

HELIOCENTRIC CONIC

RL 150.68 LAL .00

RP 108.60 LAP .18

RC 162.826 GL -1.08

PLANE TOCENTRIC CONIC

C3 18.353 VHL 4.ZSA

LNCH ATMTH LNCH TIME
90.00 II 6 47

90.00 16 IZ }Z

100.00 12 10 49

1(30.00 17 51 11

110.00 12 43 47

110.00 19 34 43
OIFFERENTIAL CORRECTIONS

TOE .4Z37 TRA Z.9273 TC3-4.4823 BAU 1.1009

ROE .2556 RRA -._0ZI RC3 .19_1FAU .02343
rOE .34|Z FRA 1.3848 FC3-I.1054 BSP 18566

BOE .4949 BRA 2.9450 8C3 4.4866 FSP -673

CISTANCE 548.80J

LOt. 345.91 VL 26.116 GAL 4.39 AZL 90.18 HCA 267.52 SMA 123.00 ECC .23705 INC .1769 Vl 29.570

LOP 2}}.42 VP }6.949 GAP 11.98 AZP 89.99 TAL 165.56 TAP. 73.08 RCA 9}.84 APO 152.16 V2 }4.896

GP 15_82 7AL 55.22 ZAP 161.85 ETS 56.28 ZAE 12§.60 ETE 168.75 ZAC I18.50 ETC 264.08 CLP-170.98

CLA -22.91RAL 292.56 RAO 6567.7 VEL 11.821PTH 2.09 VHP 7.858 OPA -7.86 RAP 263.}6 ECC 1.}O2O

L-I TINE INJ LAT INJ LONG INJ RT AS( INJ ATMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

1383.74 5.49 353.59 153.96 117.82 II 29 51 783.7 9.18 }46.65

5648.48 27.96 265.7| 160.74 94.65 17 46 41 5048.5 28.}1 257.06

1177.05 3.90 337.33 153.08 119.66 12 30 26 577.1 7.82 }}0.7}

5330.40 29.77 242.44 160.87 92.81 19 L_ 2 4730.4 29.84 2}3.64

1073.71 .19 327.19 150.77 124.18 13 1 40 473.7 4.68 320.97

5006.50 34.14 217.89 160.92 88.23 _ 58 10 4406.5 5}.52 208.70

NI0-COUR_WE [_CUTICIN ACCURACY CR�IT CE TERtAINA TION ACCURACY

5GT 5756.7 SGR 581.0"SC,3 196.0 ST 1400.2 SR 366.4 SS 513.9

RRT -.6925 _ -.6715 RTF .9526 CRT .0494 CRS -.2758 CST -.9729

566 5785.9 _3 .0114 R13 -.9527 LSA 1487.6 MSA 381.6 SSA 17.9

S_1 5770.8 S(,2 d18.1 THA 175.98 ELI I400.3 EL2 }65.9 ALF .79

LAUNCH 0ATE 5EP 9 1970 FLIGHT TINE 192.00 ARRIVAL CATE MAR 20 1971

HELIOCENTRIC CONIC

RL 150.68 LAL .00

RP 108.63 LAP -.01

RC 164.9OO GL .O6

PLANETOCENTRIC CONIC

C} 20.092 VHL 4.A82
LNCH A2_4TH LNCH TIME

9O.00 IO 55 54

9O.00 16 AO 58

IO0.O0 12 Z 50

100.{30 18 17 2

110.00 12 39 49

110.[30 19 56 13

DIFFERENTIAL CORRI[CTIONS
TOE .5860 TRA 3.2032 TC3-4.1087 8AU 1.1046

RDE .2623 RRA -.3155 RC3 .1717 r*U .02151

FOE .3855 FRA 1.4282 FC3 -.9269 BSP 18690

6OE .64L:>0 8RA 3.2188 8C3 4.1123 FSP -650

0ISTANCE 554.507

LCL 345.91 VL 26.087 GAL 4.96 AZL 89.99 _ 270.69 5HA 122.77 ECC .24244 INC .0000 vI 29.570

LOP 256.60 VP 56.910 GAP 12.40 AZP 90.(]0 TAL J64.08 TAP 74.77 RCA 93.00 APO 152.53 V2 }4.885

GP 15.28 /AL 52.96 ZAP 162.75 ETS 58.14 ZAIE 125.56 ETE 169.13 ZAC 118.05 ETC _64.68 CLP-171.89

OLA -21.43 RAL L394.76 RAD 6367.8 VEL 11.894 PTH 2.ll VHP 8.099 OPA -8.61 RAP 265.70 ECC 1.3307

L-I TIME INJ LAT INJ _ INJ RT A,SC INJ AZNTH INJ TIME P_ CST TIM INJ 2 LAT INJ 2 LONG

1475.f_ 2.55 358.54 136.76 118.21 11 20 29 875.6 6.31 351.87

5599._k_ 28.18 262.13 164.08 92.88 18 14 17 4999.4 28.28 2}3.47

1260.62 1.08 34|.92 153.94 119.87 12 23 31 660.6 5.05 335.38

5289.59 29.87 239.41 164.15 91.22 19 45 12 4689.6 29.72 2!10.61

1143.69 -2.48 350.84 153.72 124.10 12 58 52 543.7 2.01 324.6}

4979.28 34.07 213.77 164.07 86.98 21 19 12 4379.} 33.27 206.62

MI0-COUR,_E E_[CUTICN ACCURACY CRBIT OETERMINATION ACCURACY

S6T 5785.8 _ 569.1 $63 188.9 ST 1521.3 SR 359.6 SS 537.3

RRT -.6748 _ -.6531RTF .9531 CRT .1445 CRS -.3209 CST -.9829

SC_ 5813.7 R23 .0088 RI3 -,9532 LSA 1611.9 MSA 366.2 SSA 17.1

.561 3798.6 S(,2 419.0 THA 176.18 ELI 1522.} ELI }55.6 ALF 2.07

LAUNCH CATE SEP 9 1970 FLIGHT TIME 194.00 ARRIVAL CATE MAR 22 1971

HELIOCENTRIC CONIC CISTANCE 559.759

RL I}O .68 LAL .00 LOL 345.91 VL 26.048 GAL 5.56 AlL 89.90 HCA 273.86 SMA 122.54 ECC .24829 INC

RP 108.66 LAP -.20 LOP 259.77 VP 36.873 GAP 12.85 AZP 89.99 TAL 162.59 TAP 76.46 RCA 92.11 APO

RC 166.961GL 1.10 GP 14.79 7AL 50.82 ZAP 163.58 ETS 60.24 ZA[ 125.51ETE 169.47 lAC 117.62 ETC

PLANETOCENTRIC CONIC

C3 22.089 VHL 4.700 CLA -L:_.03 RAL 296.83 RAC 6567.9 VEL 11.978 PTH 2.13 VHP 8.356 CPA -9.28 RAP

.1991 Vl 29.570

152.96 v2 34.874

265.29 CLP-|72.80

267.87 ECC 1.36}5

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 I0 47 34 1559.03 -.14

90.00 17 5 48 5561.48 28.28

10(3.00 11 56 4 1337.97 -1.55

100.00 18 39 59 5237.77 29.89

110.OO IZ 36 48 1210.34 -5.02

II0.00 L_3 15 45 4958.17 33.98

01FFERENTIAL CCRK_CTIONS

TOE .7516 TRA 3.4926 TC3-3.7435 8AU 1.1064

RCE .2699 RRA -.3289 RE3 .1495 FAU .019_5.6

FOE .4262 FRA 1.4709 FC3 -.7704 8SP 18805

BOE .7986 8RA 3._OP_ 8C3 3.7465 FSP -627

LAUNCH OATE SEP 9 1970

HELIOCENTRIC CONIC

RL 150.68 LAL .OO

RP 108.69 LAP -.39

RC 169.OO7 GL 2.04

PLANETOCENTRIC CONIC

c3 24.381 VHL 4.9_8

LNCH A_NTH LN_H TINE
9O.OO 10 41 !

90.00 17 27 53

100.00 11 50 39

100,00 19 0 _4_

110.00 12 34 31

110.(30 _0 33

01FFERI[NTIAL COR_CTIONS

TOE .9203 TRA 3.7958 TC3-3.39|8 BAU 1.1064

ROE .2786 RR_ -.3420 RC3 .1_95 FAU .01788

FOE .4638 FRA 1.5130 FC3 -.6349 BSP 18931

9OK .9615 BRA 3.8112 8C3 3.3943 FSP -606

INJ LONG INJ RT A,_C INJ A_ATH INJ TIME F_ CST TIM INJ 2 LA T INJ 2 LONG

3.20 159.68 118.32 I1 13 33 959.0 3.65 356.56

259._ 167.38 91.49 18 38 29 4961.5 28.19 250.70

346.17 158.89 !19.86 12 18 2_ 738.0 2.44 339.64

237.05 167.41 89.97 21_ 7 37 4657.8 29.57 228.26
334.3_ i56.73 123.86 12 56 58 610.3 -.54 328.11

214.12 167.24 86.01 21 38 23 4358.2 }3.05 205.01

NI0-COURSWE E_CUTION _CCUR_CV ORBIT OETERMINA TION ACCURACY

S_T 58|0.4 _ 556.9 SG3 182.0 ST 1642.9 SR 353.1 SS 558.4

RRT -.6574 _ -.6353 RTF .9538 CRT .2189 CRS -.3573 CST -.9890

38_7.0 R_3 .0067 RI3 -.9539 LSA 1735.5 MSA 351.4 SSA 16.4

SC,I 582"Z.0 _ 418.8 TMA 176.38 ELI 1644.8 EL2 344.2 ALF 2.82

FLI_T TIN[ |96.00 ARRIVAL 0ATE MAR 24 1971

01 STANCE 565.151

LOL 345.9_1 VL _.00_ GAL 6._0 ._ZL 89.61 PiCA 277.03 5MA 122.31 ECC .25463 INC
LOP 262.94 VP _6.8_ GAP 1_._ A;FP 89.95 TAL 161.12 TAP 78.15 RCA 91.16 APO

GP 14.34 2AL 48.80 2AP IM._ ETS 6_.60 2'ALE 125.45 ETE 169.79 7AC 117.21 ETC

.3892 Vl 29.570

153.45 v2 34.864

265.90 CLP-173.Tl

OLA -18.73 R_L L_J_.?8 RAO 6_W_.0 _I[L 12.073 PTH 2.16 VHP 8.631 OPA -9.88 RAP 270.07 ECC 1.4013

L-I TINE INJ &,AT INJ _ |NJ RT ASC INJ A_NTH INJ TIME PC) CST TIM INJ 2 LAT ZNJ 2 LONG
1636.39 -2.63 7._1 162.67 118.20 11 8 18 1036.4 1,16 .89

5532.27 28.31 257.23 1113.66 90.42 19 0 5 4932.3 28.07 248.}7

1410.EO -4.00 3_0,16 161.92 119.65 12 IA 30 810.6 -.02 343.63

5233.28 _.88 Z_.Z3 170.65 89.02 22 27 49 4633.3 29.42 226.45

1274._3 -7.43 337./'0 159.B0 123.46 12 55 45 674.2 -2.98 331.44

4942.43 33.g0 Zl_._O ]1_.42 85.29 21 55 56 4342.4 32.87 203.81

NIO-COURS_ [X[CUTICIN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5_30._ _ 544.5 S_3 175.4 ST 1759.9 5R 346.9 55 }77.3

R_r -.(wlol I_F -.6|81RTF .9547 CRT .2776 CRS -.3872 CST -.9928

58_5.5 R_ .0050 RI3 -.9547 LSA 1853.8 MSA 337.7 SSA 15.8

_| 3840.6 SG_ 417.5 THA 176.56 EL1 1762.6 EL2 3}2.7 ALF 3.25
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5. 1970)

LAUNCH GATE SEP 9 1970 FLIGHT TIE 198.00 ARRIVAL 0ATE MAR 26 1971

HELIOCENTRIC CONIC

RL 150.68 LAL .DO

RP 1D8.71 LAP -.57

RC 171.039 GL 2.89

PLANE TOCENTRIC CONIC

C3 27°008 VHL 5.197

LNCH ATNTH LNCH TINE
90.00 10 35 47

90.00 17 47 44

IOO.OO I1 46 56

10(3.00 19 19 16

110.0_ 12 32 48

l|O.O0 20 49 54

O[FFERENTIAL CORI_CTICIq$

TOE 1.0927 TRA 4.1140 TC3-3.0554 BAU 1.1039

ROE .2882 RRA -.3546 RE3 .1113 FAU .01617

FOE .4985 FRA 1.5550 FC3 -,5183 BSP 1_0fi9

BOE 1.13OO 8RA 4.1293 BC3 3.0574 FSP -586

01STANCE 570.474

LOt. 345.91 VL 25.970 GAL 6.87 AZL 89.42 HCA 280.20 5144 122.0H ECC .26153 INC .5816 VI 29.570

LOP 266.11 VP 36.800 GAP 13.83 AZP 89.90 TAL 159.65 TAP 79.86 RCA 90.15 APO 154.01 V2 34.855

GP 13.93 ZAL 46.89 ZAP 165.08 ETS 65.23 ZAE 125.38 ETE 170.08 ZAC 116.82 ETC 266.51 CLP-174.6!

CLA -17.52 RAL 3(}0.61 RAO 6568.1 VlEL 12.181 PTH 2.19 VHP 8.927 DPA -10.40 RAP 272.28 ECC 1.4445

L-I TINE INJ LAT INJ LONG INJ RT A_ INJ A_;_4TH INJ TII4E PO CST TIN INJ 2 LAT INJ 2 LONG

1709.06 -4.96 11.59 165.74 117.91 11 4 16 1109.1 -1.19 4.94

3510.16 28.31 255.61 173.93 89.61 19 19 35 4910.2 27.96 246.96
1479.47 -6.31 353.97 165.00 119.28 12 11 36 879.5 -2.36 347.41

5214.98 29.85 233.87 173.90 88.3_ 20 46 11 4615.0 29.29 225.11

1335.77 -9.72 340.99 162,92 122.93 12 55 4 735.8 -5.32 334.67

4931.44 33.83 212.05 173.61 84.79 22 12 5 4331.4 32.74 202.98

NI0-COUffSlE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SCaT 5844.§ _ 531.4 SCs3 169.0 ST 1869.8 SR 340.8 SS 594.1
_RT -.6_'28 _ -.601| RTF .9557 CRT .3249 CRS -.4125 CST -.9952

5868.6 RZ3 .0036 R13 -.9558 LSA 1964.5 HSA 325.2 SSA 15.2

SGI fl853.9 _2 415,1 THA 176.74 ELI 1873.2 EL2 321.7 ALF 3.49

LAUNCH OATIr ,_P 9 1970 FLIGHT TINE L_.O0 ARRIVAL CATE MAR 28 1971

HELIOCENTRIC CONIC

RL 150.68 LAL .00

RP 108.75 LAP -.76

RE 173.O56 GL 3.65

PLANE.TOCENTRIC CONIC

C3 30.020 VHL 5.479

LNCH AZHTH LNCH T|I4E
9O.0O I0 31 33

g(3.OO 18 5 43

100.OO II 43 41
1(30.OO 19 36 16

110.00 12 31 32

IJO.O0 21 4 54

DIFFERENTIAL CORRECTIONS

TOE 1.2687 TRA 4.4482 TC3-2.7374 0AU 1.0_J3

ROE .2988 RRA -.3666 RE3 .0950 FAU .01454

FOE .5307 FRA 1.5971 FC3 -.4194 OSP 19210

80E 1.3035 ORA 4.4633 Be3 2.7391FSP -568

0ISTANCE $7fl,719

LOt. 345.91 VL 25.932 GAL 7.58 A2L 89.LPZ HCA 283.37 SMA 121.86 £CC .269_4 INC .7778 Vl 29.570

LOP 269.28 VP 36.764 GAP 14.36 A2'P 89.82 TAL 158.Z0 TAP 81.57 RCA 89.08 APO 154.64 V2 34,846

GP 13.56 7AL 45.08 ZAP 165.73 ETS 68.16 ZAE 125.30 ETE 170.35 7AC 116.43 ETC 267.12 CLP-175.51

0LA -16.59 RAt. 302.33 RAO 6368.2 V£L 12.304 PTH 2.22 VHP 9.246 0PA -10.85 RAP 274.52 ECC 1.4941
L-I TINE INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TINE PO CST TIH INJ 2 LAT INJ 2 LONG

1777.98 -7.14 15.47 168.8§ 117.47 11 1 II 1178.0 -5,41 8.79

5494.05 28.30 254.43 177,19 89.02 19 37 17 4894,0 27.87 245.79

1545.21 -8.48 557,64 168.I3 118.77 12 9 26 945.2 -4.58 351.03

5202.03 29.82 232.90 177.14 87,80 21 2 58 4602.0 29.19 224.16

1395.28 -11.91 344._ 166.07 122.28 12 54 48 795.3 -7.56 337.82

4924.73 33.79 211.53 176.82 84.48 22 26 58 4324.7 32.66 202.48

MI0-COUR._E EXECUTION ACCURAC_ OR61T 0ETER_INATIC_ ACCURAC_

5C,T 5853.7 S6R 517.8 SC,3 162.8 ST 1970.8 SR 334.7 SS 608.8

R'RT -.6053 _ -.5843 RTF .9571 CRT .3638 CRS -.434Z CST -.9967

5876.6 1_3 .0026 R13 -.9571 LSA 2066.0 NSA 313.6 SSA 14.6

•5G1 5862.2 $4;2 411.6 THA 176.92 EL1 1974.7 EL2 311.2 ALF 3.63

LAUNCH C4TE SEP 9 1970 FLIGHT TII,_ ZOZ.O0 ARRIVAL CATE PAR 30 1971

LNCH 47MTH

90.00

90.00

1(30.O0

1OO.00

110.00

110,00

OIFFERENTIAL

TOE 1.4498 TRA 4.7999

ROE .3103 RRA -.3777

FOE .5611 FRA 1.64OO

8OE 1.4827 _A 4.8147

LAUNCH 0ATE S£P 9 1970

HELIOCENTR|C CONIC
RL I_._ LAL .00

RP 108.80 LAP -1.|2
RE 177.047 GL 4.98

PLANETOCENTRIC CONIC

C3 37.452 VHL 6.120

HELIOCENTRIC CONIC CISTANCE 580.874

RL 150.68 LAL .00 LOL 345.91 VL 25.894 GAL 8.35 AZL 89,02 HCA 286.54 5HA

RP 108.78 LAP -.94 LOP 272.45 VP 36.730 GAP 14.93 AZP 89.72 TAL 156.77 TAP

RE 175.O59 GL 4.34 GP 13.21 7AL 43.39 ZAP 166.32 [TS 71.39 7AE 125._1ETE

PLANE TOC[NTRIC CONZC

C3 33.477 VHL 5.786 CLA -15.33 RAL _O].95 RA0 6568.3 VEL |2,444 PTH Z.Z§ VHP 9.590 0PA -11,_3 RAP 276.76 ECC 1.5510

LNCH TIf'_ L-_ TINE INJ LAT INJ LCNG INJ RT ASC INJ ATNTH |NJ TIPI_ P_ CST TIN INJ 2 LAT |NJ _ LONG

10 28 5 1843.72 -9.19 19.22 172.00 116.9_ 10 58 49 1243.7 -5.51 12.48

18 22 4 5483.12 28.29 253.63 180.44 88.62 19 53 _7 4883.1 27.79 245.00

11 41 3 1608.24 -10.53 1.21 171._ 118.14 12 7 51 1008.2 -6.68 554.53

19 51 47 5193.78 29.80 232.29 180.38 87.47 21 18 21 4593.8 29.13 223,55

12 30 38 1452.9_ -13.98 _47.40 169.27 121.51 12 54 51 853.0 -9.71 340.90

21 18 42 4921.86 33.77 211.31 180.05 84.35 22 40 43 4321.9 32.62 202.26

CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETER)4INATION ACCURACY

TC3-2.4383 BAU 1.0919 S(,T 5857.8 _ 503.4 S(,3 156.8 ST 2L'=62.7 SR 328.6 55 622.3

Re3 .0803 FAU .01298 RRT -.587fl R_ -.5673 RTIF .9fi86 CRT .3967 CRS -.4535 CST -.9977

FC3 -.3357 8,f=o 19367 _ 5879.3 R_3 .0018 RI3 -.9586 LSA 2158.2 HSA 302.7 SSA 14.1

8C3 2.4396 FSP -551 $61 5865.3 ,_2 406.9 THA 177.10 ELI 2066.9 EL2 301.0 ALF 3.69

LNCH A2"MTH LNCH TIH[

90.00 10 25 15

90.00 18 37 0

IO0.O0 II 38 55

IOO.OO 2O 6 0

II0.00 12 30 I

IIO_OO 21 31 24

121.64 ECC .27723 INC .9790 VI 29.570

83.31RCA 87.92 APO 155.36 V2 34.837

170.59 7AC 116.06 ETC 267.73 CLP-176.41

FLIGHT TINE 204.00 ARRIVAL OATE APR 1 1971

OISTANCE 585.925
LOt. 345.91 VL 25.857 GAL 9.16 A2'L 88.81 HCA 289.70 5HA

LCP 275,61 VP 36.696 GAP 15.55 A2'P 89.60 TAL 155.36 TAP

GP 12.90 ZAL 41.81 ZAP 166.83 ETS 74.95 ZA£ 125,11 ETE

121.43 ECC .28619 INC 1.1869 Vl 29.570

85.06 RCA 86.68 APO 156.18 V2 34,829

17_.83 7AC 115.70 ETC 268.34 CLP-177.32

0IFFERE_TIAL CORRECTIONS

TOE 1.6366 TRA 5.1712 TC3-2.1580 BAU 1.0810

ROE .3226 RRA -.3878 Re3 .0670 FAU .01148

FOE .5902 FRA 1.6841 FC3 -.2653 8.$P 19539

BoE 1.6681 ORA 5.1837 Be3 2.1590 FSP -535

0LA -14.36 RAL _O5.46 RAO 63M.5 VEL 12.602 PTH 2.29 VHP 9.962 0PA -11.55 RAP 279.00 ECC 1,6164

L-I TINE INJ LAT [NJ LONG _NJ RT AS_ INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1906.77 -ll.II 22.86 175,19 116.22 I0 57 I 1306.8 -7.50 16.04

5476.73 28.27 25_.17 185.69 88.38 20 8 16 4876.7 27.75 244.54

1669.04 -12.45 4,60 174._0 117.40 12 6 44 1069.0 -8.69 357.92

5189.69 29.78 231.99 183.63 87,31 21 32 30 4589.7 29.09 223.25

1509.02 -15.95 350.55 172._ 120.64 12 55 10 909.0 -I1.77 343.94

4922.48 33.77 211,_ 185.29 84.38 22 53 26 4322.5 32.63 202.31

MIO-C._I, JR_ [XECUTION ACCURACY ORBIT OETERNINATIC_ ACCURACY

SGT _856.6 S(,,R 488.3 .SC,3 151 .! ST 2145.2 SR 322.3 SS 634.7

RRT -.5_9 _ -.54_ RTF .9603 CRT .4253 CRS -.4712 CST -.9984

F/,_6 5876.9 RZ3 .0012 RI3 -.9603 LSA 2241.2 MSA 292.2 SSA 13,6

S61 5863.2 ,st,,2 401 .| THA 177.27 EL1 2149.6 EL2 291 .I ALF 3.72
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL 5. 197OH

LAUNCH GATE SEP 9 I970 FLIGHT TIME 206.00 ARRIVAL CATE APR 3 1971

HELIOCENTRIC C(_qllC

RL 190.68 LAL .DO

RP 1D8.83 LAP -1.29

RE 179.021 GL 5.51

PLANE TOCENTRIC CONIC

C} 41.031 VHL 6.483

LNCH AZMTH LNCH TIN[
90.00 10 22 54

9O.O0 18 50 _t

100.00 1! }7 lZ

100.00 20 19 I

110.00 12 29 57
110.00 21 43 6

01FFERENTIAL CORI_ECTICNS

TOE 1.8517 TRA 5.5656 TC}-I.8954 8AU 1.0655
ROE .3357 _A -.3966 RC3 .0551 g*U .00999

FOE .6191 FRA 1.7306 FC3 -.L:_358 BSP 19692

BOE 1.8622 8RA 5.5797 BC} 1.8962 FSP -519

DISTANCE 590.854

LOL 345.91 VL 25.821 GAL I0.05 AZL 88.60 HCA 292.86 5MA 121.22 ECC .29600 INC 1.4031 Vl 29.570

L(_ 278.78 VP 36.663 GAP 16.22 AlP 89.45 TAL 153.99 TAP 86.85 RCA 85.34 APO 157.10 V2 34.822

GP 12.61 7AL 40.52 ZAP 167.27 ETS 78,84 7AE 124.99 ETE 171.05 7AC 115.33 ETC 268.94 CLP-178.24

DLA -15.45 RAL _O6.88 RAD 6568.6 VEL 12.783 PTH 2.}} VHP I0,566 DPA -11.81 RAP 281.24 ECC 1.6917

L-I TINE INJ LAT INJ LONG INJ RT AS(: INJ A2'NTH INJ IIM_ PO CST TIM INJ 2 LA T INJ 2 LONG

1967.40 -12.91 26.40 178.40 115.42 10 55 41 1367.4 -9.38 19.50

5474.37 28.27 252.99 186.9} 88.30 L:_ 21 53 4874.4 27.73 244.37

1727.68 -14.27 8.10 177.72 116.55 12 6 0 1127.7 -10.59 1.24

5189.31 29.78 2}1.96 186.86 87.30 21 45 31 4589.} 29.09 223.23

1563.52 -17.82 }53.67 175.75 119.67 12 55 40 963.5 -13.74 }46.94

4926.25 3}.80 211.65 186.}3 84.55 23 5 12 4326.2 }2.68 202.59

MID-COURSE [X_ECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

S_T 5851.4 SGR 472.2 5(,3 145.7 ST 2219.9 SR 315.8 SS 647.1

RRT -.5494 RR$" -.5318 RTF .9623 CRT .4509 CRS -.4879 CST -.9989

5870.4 _3 .OD09 RI} -.9625 LSA 2316.6 MSA 282.0 SSA 13.I

S6I 5857.2 ,YNTs2 394.2 THA 177.45 ELI 2224.6 EL2 281.3 ALF 3.73

LAUNCH GATE SEP 9 1970 FLIGHT TINE L=08._ ARRIVAL GATE APR 5 1971

HELI(X:ENTRIC CONIC

RL 150.68 LAL .OO

RP 108.85 LAP -I.A6

RC 180.980 GL 6.01

PLANETCK_ENTRIC CONIC

C} 47.323 VHL 6.879

LNO4 AHNTH LI_K_H TIME

9O.00 lO 20 38

90.00 19 } 7

1(30.00 II 35 48

100.00 20 30 57

llO.O0 12 29 23

110.00 21 53 52

0ISTANCE _5.6dO

LOt. 345.91 VL 25.785 GAL 10.97 A?I.. _.37 HC.A 296.02 SMA 121.01 ECC .30678

LCP 281.94 VP ZW5.631 GAP 16.94 AL_P 89,28 7AL 152.65 TAP 88.67 RCA 8}.89

GP 12.34 HAL 38.94 lAP 167.63 ETS 85.07 2AI[ 124.84 ETE 171.26 ZAC 114.98

OLA -12.62 RAL 308.Z0 RAO 6568.8 VEL 12.988 PTH 2.37 VMP 10.806 DPA -12.00
L-I TIME INJ LAT INJ I._ INJ RT A,T,C INJ A2't4TH INJ TINE PO CST TIM

2025.83 -14.59 29.87 181.63 114.54 10 54 44 1425.8

5475.57 28.27 253,1_ 190.15 88.34 20 34 22 4875.6
1784.37 -15.96 11.45 180,_W5 115.61 12 5 33 1184.4

5192.27 29.79 232.18 IgO.08 87.42 21 57 30 4592.3

1616.54 -19.58 356.78 179.02 118.60 12 56 2/3 1016.5

4932.86 33.84 212.16 189.76 84.85 23 16 4 43}2.9
OlFFEIENTIAL CORRIECTIONS

TDE 2.0358 TRA 5.9853 TC5-1 .6502 BAU I .0444

ROE .5497 RRA -.40_ RC3 .0445 FAU .00852

FOE .6479 FRA 1.7799 FC3 -.1559 8SP 19609

8OE 2.0656 8RA 5.99_9 8C3 1.6508 FSP -5(33

NI0-(.(XIR._ F_CUTION ACCURACY

$6T 3841.8 _ 455.3 $63 140.5

RRT -.5285 RRF -.5125 RTF .9644

5859,5 _3 .0007 R|} -.9644

$61 5846,8 $62 386.2 THA 177.63

INC 1.6295 Vl 29.570
APO 158.14 V2 }4.815

ETC 269.54 CLP-179.18

RAP 28}.48 ECC 1.7788

INJ 2 LAT INJ 2 LONG

-11.15 22.88

27.74 244.46

-12.59 4.49

29.11 225.44

-15.61 549.91

32.76 20}.09

ORBIT 0ETERMINATION ACCURACY

ST 2286.5 SR _O9.0 SS 659.5

CRT .4744 CR$ -.5041 CST -.9992

LSA 2384.2 MSA 272.0 $SA 12.6

ELI 2291.3 EL2 271.5 ALF 3.72

LAUNCH GATE SEP 9 1970 FLIG@T TIME 210.00 ARRIVAL DATE APR 7 1971

HELIOCENTRIC CONIC

RL 150.68 LAL .00

RP 108.87 LAP -1.63

RE 182.925 GL 6.45

PLANE TOCENTRIC CONIC

C] 53.462 VHL 7.312

LI4K_H AZMTH LNCH TIME

90.00 lO 19 21

90.00 19 14 30
100.00 11 54 40

lO0.OO _ 41 52

110.00 12 29 18

110.00 22 } 44

DISTANCE 600.257

LOL 345.91 VL 25.749 GAL 11.97 AZL 88.1} HCA 299.18 SMA 120.81 ECC .31865

LOP 2_5.10 VP 56.601 GAP I7.72 AZP 89.09 TAL 151,35 TAP 90.5} RCA 82.31

CP 12.09 7AL }7.66 7AP 167.91ETS 87.61ZAE 124.68 ETE 171.46 ZAC 114.62

DLA -I1.85 RAL 309.43 RA0 6568.9 VEL 1}.222 PTH 2.42 VHP 11.288 DPA -12.15

L-I TIME INJ LAT INJ LONG INJ RT A_ INJ ATMTH INJ TIME PO CST TIN

2082.18 _16.15 3}.27 184.86 113.58 lO 54 } 1482.2

5479.98 28.28 253.40 193.55 88.50 20 45 50 4880.0
1839.18 -17.55 14.75 184.21 114.60 12 5 19 1239.2

5198.21 29.81 232.62 193.29 87.65 22 8 31 4598.2

1668.10 -21.23 359.87 182.30 117.45 12 57 6 1068.1

4942.06 }3.89 212.87 192.99 85.27 23 26 6 4}42.1

ClFFERENTIAL CORMECTION$

TOE 2.252} TRA 6.4349 TC3-t.4208 8AU 1.01_8

ROE .3645 RRA -.4091RC3 .0350 FAU .00702

FOE .6777 FRA 1.83}2 FC} -.11}7 BSP 19870

8CE 2.2816 8RA 6.4478 BC} 1.4212 FSP -486

NI0-COURSE EXECUTION ACCURACY

$6T 5829.0 $6R 437.6 $63 I}5.6

RRT -._057 _ -.4915 RTF .9667

_845.4 _5 .0007 RI} -.9667

$61 983}.3 $62 377.2 THA 177.82

INC 1.868} Vl 29.570

APO 159.31 V? 34.809

ETC 270.13 CLP 179,87

RAP 285.70 ECC 1,8798

INJ 2 LAT INJ ? LONG

-12.85 26.17

27.77 244.78

-14._8 7.67

29.16 22}.88

-17.38 352,85

}2.87 203.79

ORBIT GETERMINATION ACCURACY

ST 2}46.9 SR 302.0 5$ 672.9

CRT .4967 CR$ -.5202 CST -.9994

LSA 2446.1MSA 261.9 SSA 12.1

EL1 Z}51.8 EL2 261.6 ALF 3.7_

LAUNCH {:)ATE SEP 9 197[") FLIGHT TINE 212.00 ARRIVAL GATE APR 9 1971

HELIOCENTRIC CONIC

RL 150.68 LAL .00 LOL 345.91 VL

RP 108.88 LAP -1.79 LCP 288.27 VP
RE 184.854 GL 6.84 GP 11.86 ZAL

PLANE TOCENTRIC CONIC

C} 60.611 VML 7.785

LNCH AHMTH LNCH TINE
_Xq.OO 10 18 1

90.00 19 24 53

100.00 11 33 45

100.00 L>O 51 50
110.00 12 29 19

110.00 22 12 46

GIFFERI[NTIAL CORRECTIONs

TOE 2.4825 TRA 6.9183 TC3-J.Z070 _AU .9783

ROE .3_O2 RRA -.41_ RE3 .0266 FAU .00548

FOE .7090 FRA 1.8915 FC3 -.0783 B_ 1_63

BGE 2.5114 8RA 6.9306 Be3 1,2073 FSP -468

DISTANCE 60A.672

25.715 G_L 13.07 AZl. 87.88 H(:A 302.34 ,94A

_645_71 6,tP 18.58 ATP 88.86 TAL 150.11 TAP
36.49 lAP I_'q.0B ET$ 92.43 ZAE 124.48 ETE

120.62 ECC .33176 INC 2.1222 Vl 29.570

9_.45 RCA 80.60 APO 160.63 V2 }4.804

171.65 lAG 114.27 ETC 270.71 CLP 178.89

OLA -11.15 RAL }10.56 RAO 65f_J.1 V_L 13.490 PTH 2.47 VMP 11,817 CPA -12.2} RAP 287.90 ECC 1.9975

L-I TINE INJ I.AT INJ LON_ INJ RT AS(: INJ A2'NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
2136.5_ -17.60 _.EO 188.08 !12.55 10 5} 37 15}6.5 -14.}9 29.}9

5487.25 28.29 253._4 196.51 88.77 20 56 20 4887.2 27.82 245.}0
1892.15 -19.02 18.fl0 187.45 !13.51 12 5 17 1292.1 -15.68 10.80

5206.84 29.83 233.Z6 196.46 87.98 22 18 36 4606.8 29.23 224.51

1718.17 -L=_.76 2.94 185.59 116.22 IZ 57 57 1118.2 -19.06 }55.77

4953.58 33.96 213.77 19_.19 85.80 23 }5 19 4}53.6 33.00 204.66

NI0-COUR,_E E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5813,8 _ 419.0 S_3 131.0 ST 2401.0 SR 294.8 55 687.6

RRT -.4805 _ -.4683 RTF .9691 CRT .fl182 CRS -.5}67 CST -.9996

5828.9 R23 .0008 RI3 -.9692 LSA 2502.2 MSA 251.8 SSA 11.7

$61 5817.3 SG2 367.2 THA 178.01 ELI 2405.9 EL2 251.6 ALF 3.68
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JPL TM 33-99 EARTH--VENUS TRAJECTORIES (VOL. 5, 1970)

LAUNCH 0ATE SEP 9 1970

HELI(XENTRIC CONIC

RL 150.68 LAL .00

RP 108.90 LAP -1.95

RC 186.768 GL 7.I9

PLAN_.TOCENTRZC CONIC

C3 68.978 VHL 8._5

LNCH ATMTH LNCH TINE
90.0O IO 16 53

90.00 19 34 17

100.00 11 33 0

100.00 Zl 0 51

110.00 12 29 23

110.OO 22 20 58

FLIGHT TIHE 214.00

LC_. 345.91 VL

LOP 291.43 VP

GP 11.65 7AL

CISTANCE 608.843

75.681 GAL 14.75 AZL 87.61HCA 305.50 S_A

36.543 GAP 19.53 A?P 88.61 TAL 14H.93 TAP

35.4I ?AP 168.16 ETS 97.5! 7AE 124.25 ETE

ARRIVAL CATE APR 11 1971

120.43 ECC .34629 INC ?.3945 Vl ?9.570

94.43 RCA 78.7? APO 16Z.13 V2 34.799

171.84 7AC 113.91ETC 271.?7 CLP 177.88

0LA -10.51RAL 311.60 RAO 6569.3 VEL 13.796 PTH 2.52 VHP 18.401 OPA

L-I TIRE INJ LAT INJ LCI_ tNJ RT ASC INJ AZNTH INJ TIRE

2188.80 -18.93 39.86 191.27 111.46 l0 53 22

5497.08 28.30 254.65 199.63 89.13 ?l 5 54

1943.24 -20.37 21.19 190.66 112.36 12 5 ?3

5217.87 29.85 234.08 199.59 88.4l 22 27 49

1766.70 -24.19 5.99 188.85 114.97 12 58 50

4967.18 34.02 214.82 199.37 86.42 23 43 45

OIFFER1ENTIAL CCR_CTIONS

TOE ?.7287 TRA 7.4402 TC3-1 .0087 BAU .9304

ROE .397I RRA -,4121 RC3 .0193 FAU .00_I

FOE .7423 FRA 1.9553 FC3 -.0487 BSP 19752

60E 2.7575 BRA 7.4516 6C3 1.fl089 FSP -448

NI0-COURS4[ E_ECUTION ACCURACY

S6T 5796.8 _ 3_.6 5G3 126.7

RRT -.4522 _ -.4419 R'rF .9717

566 58|0.5 RZ3 .0009 R13 -.9717

•%1 5799.6 S_ 356.2 THA 178.21

FLIGHT TIME 216.00

OISTANCE 612.720

15.55 42'I. 87.31HCA 308.65 5HA
20,_-42'P 88.32 TAL 147.84 TAP

34.44 ?AP 1_.12 ET$ 101.77 ?A[ 123.98 ETE

OLA -9,93 RAL 312.54 RA0 6_$69,5 VEL 14.148 PTH 2.58 VHP

LAUNCH OATE SIP 9 1970

120.74 ECC

96.49 RCA

I72.03 7AC

13.048 OPA

HELIOCENTRIC CONIC
RL 150.68 LAL .{30 LOL 345.91 VL 25.648 GAL

RP 108.91 LAP -?.IO LOP 294.39 VP 36.5|6 GAP

RC 188.667 GL 7.50 GP 11.46 2AL

PLARETOCENTRIC CONIC

C3 78.824 VHL 8.878

LNCH A*_MTH LNCH TIE L-I TIRE INJ LAT

90.00 10 15 57 2239.01 -20.15

90.00 19 42 44 5509.21 28.31

IOO.00 lI 3? 23 1992.40 -21.6I

I00.00 21 $ 59 5231.06 29.88

110.00 12 29 29 1813.58 -25.50

I10.00 22 28 2"Z 4982.64 34.08

01FFERENTIAL CORRECTICNS

TOE 2.9945 TRA 8.0056 TC3 -.8247 BAU .8692

ROE .4153 RR4 -.4086 RC3 .0132 F4U .00218

FOE .7782 FRA 2,0_o2 FC3 -.0239 85P 19526

_OE 3.0232 BR4 8.0160 Be3 .8748 FSP -427

INJ _ INJ RT ASC INJ AS'NTH INJ TIRE

43.03 194.43 110.32 10 53 I6

253.54 202.(w_ 89.57 21 14 33

24.31 193.83 111.17 12 5 35

235.06 202.66 88.93 22 36 I0

9.00 I_'d.09 113.57 12 59 43

216.03 _02.49 87.13 23 51 24

NI0-OOURSE E_CUTICIN ACCURACY

SGT 5778,3 _R 379.5 SG3 122.7

RRT -.4197 Kq_F--.4115 RTF .9745

,S_ 5790.7 R23 .0012 RI3 -.9745

5(,I 5780.5 S_2 344.3 THA 178.42

-12.27 RAP 290.07 £CC 2.1357

CST TIN INJ ? LAT INJ ? LONG

1588.8 -15,85 32.53

4897.1 27.8fl 746.01

1343.2 -17.16 13.86

4617.9 79.31 ??5.32

1166.7 -20.63 358.65

4367.2 33.15 205.69

OROIT 0ET£Rt4INATION ACCORACY

ST ?449.3 5R ?87.3 SS 703.9

CRT .5396 ORS -.5540 CST -.9997

LSA 2553.1HSA 741.5 SSA 11.2

ELl 2454.2 EL? 241.4 ALF 3.66

ARRIVAL DATE APR 13 1971

•36743 INC 2.6889 Vl 29.570

76.66 APO 163.82 V? 34.795

113.56 ETC 271.82 CLP 176.83

-12.27 RAP 292.19 ECC ?.?97?

PO CST TIM INJ 2 LAT INJ 2 LONG

1639.0 -17.21 35.60

4909.2 ?7.96 246.89

1392.4 -18.54 16.86

4631,I 79.41 226.29

1213.6 -22.09 1.50

4387.6 33.30 206.87

ORBIT 0ETERMINATION ACCURACY

ST 2492.5 SR 279.8 SS 722.6
CRT .5615 CRS -.5722 CST -.9998

LSA 2599.9 NSA 231.1 SSA 10.7

ELI 2497.4 EL2 231.1ALF 3.64

L4UNCH DATE SEP 9 1970

I'_LIOCENTRIC CONIC

RL 150.68 LAL .00

RP 108.92 LAP -2.24

RC 190.549 GL 7.77

PL4N[TC_ENTRIC CONIC

C3 90.48? VHL 9.512

LNCH 42NTH LNCH FIRE

90.00 10 15 8

90.00 19 50 14

IDO.00 11 31 51

1(30.O0 21 16 12

II0.OO 12 29

110.O0 22 34 56

FLIGHT TIRE ?lP.00

CISTANCE 616.234

LOt. 345.91 VL 25.616 GAL 16.98 AZL 86,99 HCA 311.80 ,T.MA

LOP 297.75 VP 36.490 GAP 21.75 AZP 87,99 TAL 146.85 TAP

GP 11.28 ?AL 33.58 ZAP 167.95 ETS 108.15 ZAE 123.65 ETE

120.07 ECC

98.65 RCA

172.23 7AC

0L4 -9.41RAL 313.37 RA0 6569,8 VEL 14.554 PTH 2.64 VHP 13.769 DPA

L-I TIN? INJ LAT INJ LONG INJ RT ASC INJ ATNTH INJ TIRE

2287.00 -21.26 46.12 197.51 109.16 10 53 15

5573.41 28.32 256.58 205,66 90.10 21 22 18

2039.47 -LP'd.74 27.35 196,94 109.94 12 5 51

5746.18 29.89 236.18 205.65 89.52 22 43 38

1858.66 -26,70 11.96 195.26 112.19 13 0 35

4999.75 34.13 217.36 205.54 87.92 23 58 16

01FFERENTIAL CORRECTIONS

r0E 3.2815 TRA 8.6200 TC3 -.6553 BAU .7928

ROE .4352 RRA -.4007 RC3 .OOBI FAU .00035
FOE .8173 FRA 2,1051 FC3 -.0033 B,SP 19174

BOE 3.3102 BRA 8.6?93 BC3 .6554 FSP -405

L4UNEH O4TE SEP 9 1970

MID-COURSE EXECUTION _CCUR_C_
sr.,T 5758.5 _ 358.9 .S_3 118.9

RRT -.3616 RRF -.3755 RW .9772

SG8 5769.7 R23 .0015 RI3 -.9772
501 5760.1 $62 331.6 THA 178.63

FLIGHT TIRE ,_"_).D0

DISTANCE 619.301

LOL 345.91 VL 25.386 GAL 18.55 AS'L 86.63 HCA 314.96 .SMA 119.90 ECC
LOP 300.91 VP 36.467 GAP 23.06 AZP 87.62 TAL 145.97 TAP 100.93 RCA

GP 11.11ZAL 32.83 ZAP 167.65 ET$ 113.58 7AE 123.27 ETE 172.42 7AC

OLA -8.96 RAL 314.10 RAO 65?0.0 VEL 15.024 PTH 2.71 VHP 14.576 0PA

HELICCENTRIC CCNIC

RL 150.68 LAL .[30

RP 108.93 LAP -2.38

RC 192.414 GL 8.01

PLAN[TC_ENTRIC CONIC

C3 104.382 VHL 10,717
INJ _ INJ RT ASC INJ AS'NTH INJ TIME

49.10 _-_00.50 107.90 10 53 18

257,76 208.34 90.68 21 29 6

30.30 199.96 108.71 12 6 8

237.44 208._5 90,18 22 50 12

14.85 1_.36 110.78 13 ! 23

218.81 _.51 88.78 24 4 19

NI0-COUR_E EXECUTION ACCURACY

SGT 5737.4 SGR 337.9 SG3 115.4

RRT -.3362 _ -.3323 RTF .9801

S_ 5747.3 _3 .0018 RI3 -.9801

SGI 5738.5 802 318.2 THA 17_._6

LNCH 42'NTH LNCH TIRE L-I TIRE INJ LAT

90.00 10 14 ?5 8332.61 -22.23

90.00 19 56 46 5539.47 28.31

I00.00 II 31 23 2084.29 -23.73

100.00 21 22 29 5263.03 29.89

110,00 12 29 41 1901.75 -27.77

110.00 22 40 41 3018.33 34.16

0IFFERI[NTIAL CORRECTIONS

TOE 3.5924 TRA 9.7897 TC3 -._0_O 8AU .6978

ROE .4572 RRA -.3874 RC3 .0041 FAU-.OOJ65

FOE .8600 FRA 2.1934 FC3 .0137 _SP 186_8

80E 3.6214 BRA 9.2978 BC3 .5000 FSP -_11

ARRIVAL DATE APR 15 1971

•38043 INC 3.0104 Vl 29.570

74.39 APO 165.74 v? 34.791

113.71KTC 277.36 CLP 175.73

-12.23 RAP ?94.27 ECC ?.489I

PO CST TIM INJ ? LAT INJ ? LONG

1687.0 -18.45 38.57

4923.4 ?8.03 247.93

1439.5 -19.82 19.78

4646.2 29,50 227.40

1258.7 -23.45 4.30

4399.8 33.46 208.18

ORBIT 0£TERMINATION ACCURACY

ST 2530.I SR 27?.2 $5 743.9

CRT .5840 CRS -.5919 CST -.9998

LSA ?642.O_MSA 220.5 SSA 10.3

ELI 2535.1 EL2 220.5 ALF 3.62

ARRIVAL DATE APR 17 1971

.40056 INC 3.365? Vl 29.570

71.87 APO 167.97 v? 34.789

112.85 ETC 777.87 CLP'174.57

-I?.15 RAP ?96.?9 ECC 2.7179

PO CST TIM INJ 2 LAT INJ 2 LONG

1737.6 -19.58 41.44

4939.5 28.10 249.10

1484.3 -20.97 2?.60

4663.0 29.60 ?28.65

1301.7 -?4.69 7.03

4418.3 33.6? 709.61

ORBIT DETERMINATION ACCURACY

ST 2561.9 SR 264.8 SS 768.3

CRT .6077 CRS -.6130 CST -.9999

LSA 2679.4 HSA 209.9 SSA 9.8

ELI ?566.9 EL2 ?09.9 ALF 3.62
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